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1. INTRODUCTION 

SR 316 in Gwinnett County is a vital east/west freeway that transitions to an expressway east of 
the project. Walther Boulevard and Walther Road are local roads that intersect SR 316 from the 
north and south and both connect to SR 316 with short on and off ramps. North of SR 316 there is 
a mix of residential and commercial properties as well as a connection to Georgia Gwinnett 
College via Tree Creek Boulevard. South of 316, Walther Boulevard is largely commercial, 
including the Gwinnett Medical Center. Currently Walther Boulevard and Walther Road do not 
directly connect across SR 316. Vehicles have to either use SR 120 to the south or Collins Hill 
Road to the north to cross over SR 316. The grade separation of SR 316 and Walther 
Boulevard/Road was added to the RTP in 2011. The project will be delivered using Design-Build 
(DB) to encourage innovation in determining the methods/procedures utilized to complete the 
project. A concept traffic study has been conducted to aid the project concept development for 
the above identified project. This study report summarizes the data collection, traffic forecast, 
accident summary, and traffic operational analysis.  
 

Figure 1 Study Location MapFigure 1 Study Location MapFigure 1 Study Location MapFigure 1 Study Location Map    

  
Source: Google Maps 
 

2. EXISTING CONDITIONS 

Walther Boulevard is an existing local road north of SR 316. Its limits are from SR 
317/Lawrenceville Suwanee Road to SR 316. There is a SR 316 WB off-ramp and on-ramp to 
Walther Boulevard. Walther Road is a local road south of SR 316. Its limits are from SR 316 to 
Philip Boulevard. There is a SR 316 EB off-ramp and on-ramp to Walther Road.  
 

Project Location 

Study Area 

Tree Creek Blvd. 

Walther Rd. 
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The main objectives of this traffic study are to: 
• Examine existing traffic conditions for the study area. 
• Forecasting future traffic for 2016 and 2036 Build Conditions, including developing 

Annual Average Daily Traffic (AADT) and AM/PM Design Hour Volumes (DHV). 
• Summarizing historical accident data for roads in the study area and identifying accident 

patterns. 
• Conducting traffic operational analysis including capacity analysis for the existing, 

opening, and design years to evaluate traffic operational conditions. Providing traffic 
analysis results for the project concept development. 

 

3. TRAFFIC FORECAST 

The Opening Year and Design Year for the projections are 2016 and 2036, respectively. The 
proposed future annual growth rates for the No-Build condition is shown in Table Table Table Table 3333....1111    and for the 
Build condition in Table Table Table Table 3.3.3.3.2222. . . . A summary of the average daily traffic volumes is shown in TableTableTableTable    
3.3.3.3.3333. See attached traffic memo for more information. 

    
Table Table Table Table 3.3.3.3.1 Proposed Future Annual Growth Rates1 Proposed Future Annual Growth Rates1 Proposed Future Annual Growth Rates1 Proposed Future Annual Growth Rates, No, No, No, No----BuildBuildBuildBuild    

Roadway 

No-Build 
2013-
2016 

2016-
2036 

Walther Boulevard, N 
of 316  1% 0.5% 
Walther Boulevard, S 
of 316 1% 2% 

SR 317 1% 1% 

SR 120 1% 1% 

SR 316 1% 1% 

Hurricane Shoals Rd 1% 1% 
    

Table Table Table Table 3.3.3.3.2222    Proposed Future Annual Growth RatesProposed Future Annual Growth RatesProposed Future Annual Growth RatesProposed Future Annual Growth Rates, Build, Build, Build, Build    

Roadway 

Build 
2013-
2016 

2016-
2036 

Walther Boulevard  * 1% 

SR 317 1% 1% 

SR 120 1% 1% 

SR 316 1% 1% 

Hurricane Shoals Rd 1% 1% 

*Walther Blvd. is expected to have significantly different traffic volumes due to the overpass construction rather 

than typical uniform growth. 

Expected Traffic Volume for proposed Expected Traffic Volume for proposed Expected Traffic Volume for proposed Expected Traffic Volume for proposed Walther Walther Walther Walther BoulevardBoulevardBoulevardBoulevard    OverpassOverpassOverpassOverpass    

Based on the review of ARC 2010, 2015 and 2040 models, an initial traffic volume was estimated 
for the overpass.  The expected 2-way volume on the overpass in 2016 is 6,800 vehicles per day. 
The volume expected on the overpass comes from businesses and apartment complexes along 
Walther Boulevard and Philip Boulevard as well as from Georgia Gwinnett College. Approximately 
half of the new volume is expected to come from Georgia Gwinnett College by way of the Tree 
Creek Boulevard intersection. Traffic is also expected from SR 317 to the north as well as 
Hurricane Shoals Rd and SR 120 coming from Lawrenceville to the south that will use Walther 
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Boulevard to bypass the SR 120 interchange with SR 316 as well as the busy SR 120 at SR 317 
intersection. The existing Walther Boulevard ramp traffic will access SR 316 from the SR 120 
interchange to the south or the new Collins Hill Road interchange to the north. From 2016 to 
2036 Walther Boulevard traffic volume is expected to grow at 1% per year. The expected 2-way 
volume on the overpass in 2036 would be 8,400 vehicles per day. 

    
Table Table Table Table 3333.3.3.3.3    Average Average Average Average Daily Traffic VolumesDaily Traffic VolumesDaily Traffic VolumesDaily Traffic Volumes    

RoadwayRoadwayRoadwayRoadway    

NoNoNoNo----BuildBuildBuildBuild    BuildBuildBuildBuild    

2016201620162016    2036203620362036    2016201620162016    2036203620362036    
Walther Blvd., 
North of SR 316 

3,700 4,100 6,800 8,400 

Walther Rd., 
South of SR 316 

1,500 2,250 6,800 8,400 

SR 316, West of 
Walther Blvd. 

66,000 80,600 62,950 76,850 

SR 316, East of 
Walther Blvd. 

66,700 81,250 62,950 76,850 
 

 

 
4. ACCIDENT SUMMARY 

The 2010 to 2012 historical accident data was reviewed for several roads within the study area.  
The accidents, injuries, and fatalities for the roads in the study area are summarized in TableTableTableTablessss    
4444.1.1.1.1----4.74.74.74.7.  

    
Table Table Table Table 4444.1.1.1.1    Historical Accident Frequency SummaryHistorical Accident Frequency SummaryHistorical Accident Frequency SummaryHistorical Accident Frequency Summary    forforforfor    SR 317SR 317SR 317SR 317    from SR 120 to Walther from SR 120 to Walther from SR 120 to Walther from SR 120 to Walther BoulevardBoulevardBoulevardBoulevard    

  2010 2011 2012 

Total Accidents 88 104 170 

Total Injuries 34 24 36 

Total Fatalities 0 0 0 
    

Table Table Table Table 4.24.24.24.2    Historical Accident Frequency SummaryHistorical Accident Frequency SummaryHistorical Accident Frequency SummaryHistorical Accident Frequency Summary    for for for for SR 120SR 120SR 120SR 120    from SR 317 to Hurricane Shoals from SR 317 to Hurricane Shoals from SR 317 to Hurricane Shoals from SR 317 to Hurricane Shoals 
RRRRoadoadoadoad    

  2010 2011 2012 

Total Accidents 208 281 300 

Total Injuries 86 99 111 

Total Fatalities 0 0 0 
    

Table Table Table Table 4.34.34.34.3    HistHistHistHistorical Accident Frequency Summaryorical Accident Frequency Summaryorical Accident Frequency Summaryorical Accident Frequency Summary    for Sfor Sfor Sfor SR 316R 316R 316R 316    from SR 120 ramps to Walther from SR 120 ramps to Walther from SR 120 ramps to Walther from SR 120 ramps to Walther 
BoulevardBoulevardBoulevardBoulevard    rampsrampsrampsramps    

  2010 2011 2012 

Total Accidents 117 152 147 

Total Injuries 48 43 49 

Total Fatalities 0 0 0 
 

Table Table Table Table 4.44.44.44.4    Historical Accident Frequency SummaryHistorical Accident Frequency SummaryHistorical Accident Frequency SummaryHistorical Accident Frequency Summary    forforforfor    Hurricane Shoals Hurricane Shoals Hurricane Shoals Hurricane Shoals RRRRoaoaoaoadddd    from SR 120 to from SR 120 to from SR 120 to from SR 120 to 
Philip Philip Philip Philip BoulevardBoulevardBoulevardBoulevard    

  2010 2011 2012 

Total Accidents 62 83 95 

Total Injuries 21 33 43 

Total Fatalities 0 0 0 
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Table Table Table Table 4.54.54.54.5    Historical Accident Frequency SummaryHistorical Accident Frequency SummaryHistorical Accident Frequency SummaryHistorical Accident Frequency Summary    for for for for Philip Philip Philip Philip BoulevardBoulevardBoulevardBoulevard    from SR 120 to Hurricane from SR 120 to Hurricane from SR 120 to Hurricane from SR 120 to Hurricane 
Shoals Shoals Shoals Shoals BoulevardBoulevardBoulevardBoulevard    

  2010 2011 2012 

Total Accidents 7 11 16 

Total Injuries 1 11 1 

Total Fatalities 0 0 0 
    

Table Table Table Table 4.6 4.6 4.6 4.6 Historical Accident Frequency SummaryHistorical Accident Frequency SummaryHistorical Accident Frequency SummaryHistorical Accident Frequency Summary    for for for for Walther BoulevardWalther BoulevardWalther BoulevardWalther Boulevard    from SR 317 to SR 316from SR 317 to SR 316from SR 317 to SR 316from SR 317 to SR 316    

  2010 2011 2012 

Total Accidents 43 31 56 

Total Injuries 11 7 11 

Total Fatalities 0 0 0 
    

Table Table Table Table 4.74.74.74.7    Historical Accident Frequency SummaryHistorical Accident Frequency SummaryHistorical Accident Frequency SummaryHistorical Accident Frequency Summary    for for for for Walther RWalther RWalther RWalther Roaoaoaoadddd    from SR 316 to Hurricane from SR 316 to Hurricane from SR 316 to Hurricane from SR 316 to Hurricane 
Shoals RShoals RShoals RShoals Roadoadoadoad    

  2010 2011 2012 

Total Accidents 15 15 13 

Total Injuries 4 6 9 

Total Fatalities 0 0 0 
    

The total amount of accidents and injuries on all roads in the study area are high, likely due to 
amount of traffic and densely spaced intersections. The short sections of roads that were 
reviewed combined with the number of intersections makes a comparison to the statewide rates 
not applicable. There were no recorded fatalities on any of the roads. 
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5. OPERATIONAL ANALYSIS 

Existing and future traffic operational conditions were evaluated based on capacity analyses. 
Capacity analyses were conducted based on the procedures defined in the 2010 Highway 
Capacity Manual by using the HCS software as well as Synchro software for signals. The following 
scenarios were analyzed. 

� 2013 Existing Conditions 
� 2016 and 2036 No Build Conditions 
� 2016 and 2036 Build Concept Conditions 

 
2013 Existing Conditions 
The following signalized intersections were included in the capacity analysis: 

� SR 317 at Walther Boulevard 
� SR 317 at Lawrenceville Market Way  
� SR 317 at Lawrenceville Market Place 
� SR 317 at SR 120 
� SR 120 at Lawrenceville Market 
� SR 120 at SR 316 WB ramps 
� SR 120 at SR 316 EB ramps 
� SR 120 at Medical Center Drive/Driveway 
� SR 120 at Philip Boulevard/Professional Drive 
� SR 120 at Hurricane Shoals Road 

The following two-way stop controlled intersections were included in the capacity analysis: 
� Philip Boulevard at Walther Road 
� Philip Boulevard at Hurricane Shoals Road 
� Walther Boulevard at Tree Creek 

    
ProposedProposedProposedProposed    ConditionsConditionsConditionsConditions    
The primary changes that the project is proposed to implement are as follows: 

• Removal of SR 316 WB on and off-ramps to Walther Boulevard  
• Removal of SR 316 EB on and off-ramps to Walther Road 
• Grade separation of SR 316 and Walther Boulevard, Walther Boulevard will be an overpass 

over SR 316 
 
For the purposes of this report, SR 316 will be considered the East-West road and Walther 
Boulevard the North-South road at this location.  



SR 316 @ CR 3929 WALTHER BLVD. – GRADE SEPARATION              January 2014 

GDOT PI #0010425, GWINNETT COUNTY  

CONCEPT TRAFFIC STUDY 

 

6 
 

 

 

Intersection Intersection Intersection Intersection Operation Operation Operation Operation AnalysisAnalysisAnalysisAnalysis    
Intersections in the study area were analyzed for the existing year (2013), opening year (2016), 
and design year (2036) for both the No-Build and Build scenarios. The results are shown in 
TableTableTableTables s s s 5.1 to 5.55.1 to 5.55.1 to 5.55.1 to 5.5. 

    
Table Table Table Table 5.5.5.5.1111    2013201320132013    Existing Existing Existing Existing SignalizedSignalizedSignalizedSignalized    Intersection LOS and DelayIntersection LOS and DelayIntersection LOS and DelayIntersection LOS and Delay    

Intersection 
2013 Existing 

 LOS DELAY (sec/veh) 

SR 317 at Walther Blvd./Greenvale Rd. 
AM B 14.1 
PM B 18.7 

SR 317 at Lawrenceville Market Way 
AM A 7.5 
PM B 13.8 

SR 317 at Lawrenceville Market Pl. 
AM A 5.1 
PM B 11.2 

SR 317 at SR 120 
AM E 69.4 
PM E 79.8 

SR 120 at Lawrenceville Market 
AM A 5.0 
PM A 9.1 

SR 120 at SR 316 WB Ramps 
AM B 14.5 
PM C 29.9 

SR 120 at SR 316 EB Ramps 
AM A 8.4 
PM B 11.5 

SR 120 at Medical Center Dr./Dwy. 
AM A 2.2 
PM B 16.4 

SR 120 at Philip Blvd./Professional Dr. 
AM B 14.8 
PM C 20.6 

SR 120 at Hurricane Shoals Road 
AM E 65.8 
PM E 64.7 

Note: Existing signalized intersections timing plans were used 
 
As indicated in the above table, the intersection of SR 317 at SR 120 and SR 120 at Hurricane 
Shoals Road both operate at LOS E for both peak periods. All other intersections operate at LOS 
C or better. 
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Table Table Table Table 5.5.5.5.2222    2016 No2016 No2016 No2016 No----BuildBuildBuildBuild    Signalized Signalized Signalized Signalized Intersection LOS and DelayIntersection LOS and DelayIntersection LOS and DelayIntersection LOS and Delay    

Intersection 
2016 No-Build 

 LOS DELAY (sec/veh) 

SR 317 at Walther Blvd./Greenvale Rd. 
AM B 12.1 
PM B 16.8 

SR 317 at Lawrenceville Market Way 
AM A 9.9 
PM B 16.9 

SR 317 at Lawrenceville Market Pl. 
AM A 8.2 
PM C 27.1 

SR 317 at SR 120 
AM F 93.7 
PM F 137.3 

SR 120 at Lawrenceville Market 
AM B 16.3 
PM B 16.0 

SR 120 at SR 316 WB Ramps 
AM C 23.2 
PM C 31.9 

SR 120 at SR 316 EB Ramps 
AM B 17.6 
PM A 4.8 

SR 120 at Medical Center Dr./Dwy. 
AM A 4.7 
PM A 5.7 

SR 120 at Philip Blvd./Professional Dr. 
AM C 22.5 
PM C 29.6 

SR 120 at Hurricane Shoals Road 
AM D 42.4 
PM D 47.9 

    
Table Table Table Table 5.5.5.5.3333    2016 Build2016 Build2016 Build2016 Build    Signalized Signalized Signalized Signalized Intersection LOS and DelayIntersection LOS and DelayIntersection LOS and DelayIntersection LOS and Delay    

Intersection 
2016 Build 

 LOS DELAY (sec/veh) 

SR 317 at Walther Blvd./Greenvale Rd. 
AM B 13.3 
PM C 26.1 

SR 317 at Lawrenceville Market Way 
AM A 10.0 
PM B 17.0 

SR 317 at Lawrenceville Market Pl. 
AM A 5.2 
PM C 24.3 

SR 317 at SR 120 
AM F 88.0 
PM F 128.7 

SR 120 at Lawrenceville Market 
AM A 10.0 
PM B 11.6 

SR 120 at SR 316 WB Ramps 
AM C 22.4 
PM C 27.3 

SR 120 at SR 316 EB Ramps 
AM B 16.7 
PM B 15.1 

SR 120 at Medical Center Dr./Dwy. 
AM A 4.5 
PM A 2.9 

SR 120 at Philip Blvd./Professional Dr. 
AM C 30.6 
PM C 25.6 

SR 120 at Hurricane Shoals Road 
AM D 43.6 
PM D 49.0 

 
As indicated in the above No-Build and Build tables, the intersection of SR 317 at SR 120 operates 
at LOS F while Hurricane Shoals improves to LOS D due to optimized signal timing for both peak 
periods. All other intersections operate at LOS C or better. 
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Table Table Table Table 5.5.5.5.4444    2036 No2036 No2036 No2036 No----BuildBuildBuildBuild    Signalized Signalized Signalized Signalized Intersection LOS andIntersection LOS andIntersection LOS andIntersection LOS and    DelayDelayDelayDelay    

Intersection 
2036 No-Build 

 LOS DELAY (sec/veh) 

SR 317 at Walther Blvd./Greenvale Rd. 
AM B 13.8 
PM C 24.3 

SR 317 at Lawrenceville Market Way 
AM B 10.8 
PM C 21.1 

SR 317 at Lawrenceville Market Pl. 
AM A 8.4 
PM D 51.5 

SR 317 at SR 120 
AM F 166.3 
PM F 204.6 

SR 120 at Lawrenceville Market 
AM A 3.7 
PM A 6.2 

SR 120 at SR 316 WB Ramps 
AM D 37.0 
PM F 83.7 

SR 120 at SR 316 EB Ramps 
AM C 23.3 
PM B 11.6 

SR 120 at Medical Center Dr./Dwy. 
AM B 13.2 
PM A 4.5 

SR 120 at Philip Blvd./Professional Dr. 
AM C 34.7 
PM E 73.9 

SR 120 at Hurricane Shoals Road 
AM F 87.6 
PM F 110.3 

    
    

Table Table Table Table 5.5.5.5.5555    2036 Build2036 Build2036 Build2036 Build    Signalized Signalized Signalized Signalized Intersection LOS and DelayIntersection LOS and DelayIntersection LOS and DelayIntersection LOS and Delay    

Intersection 
2036 Build 

 LOS DELAY (sec/veh) 

SR 317 at Walther Blvd./Greenvale Rd. 
AM B 17.9 
PM D 36.4 

SR 317 at Lawrenceville Market Way 
AM B 10.9 
PM C 21.2 

SR 317 at Lawrenceville Market Pl. 
AM A 8.4 
PM D 36.4 

SR 317 at SR 120 
AM F 169.1 
PM F 205.6 

SR 120 at Lawrenceville Market 
AM A 3.6 
PM C 32.0 

SR 120 at SR 316 WB Ramps 
AM C 34.3 
PM E 67.9 

SR 120 at SR 316 EB Ramps 
AM C 25.0 
PM C 21.8 

SR 120 at Medical Center Dr./Dwy. 
AM B 12.5 
PM A 3.6 

SR 120 at Philip Blvd./Professional Dr. 
AM E 60.0 
PM E 78.2 

SR 120 at Hurricane Shoals Road 
AM F 89.2 
PM F 115.6 

Note: Opening and design year intersection analysis used optimized split and offsets from 
Synchro 
 
As indicated in the above No-Build table, the intersection of SR 317 at SR 120 and SR 120 at 
Hurricane Shoals Road operates at LOS F for both build and no-build. SR 120 at SR 316 WB ramps 
intersection would degrade to an F for No-Build but an E for build.  SR 120 at Philip 
Boulevard/Professional Dr. would degrade to LOS E in the build condition by the design year. All 
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other intersections operate at LOS D or better for both No-Build and Build scenarios. 
    

Table Table Table Table 5.5.5.5.6666    2013 Existing Two2013 Existing Two2013 Existing Two2013 Existing Two----Way Stop Control Way Stop Control Way Stop Control Way Stop Control Intersection LOS and DelayIntersection LOS and DelayIntersection LOS and DelayIntersection LOS and Delay    

Intersection 
2013 Existing 

 LOS DELAY (sec/veh) 

Walther Blvd. at Tree Creek Blvd. 
AM C 21.2 
PM C 15.4 

Walther Rd. at Philip Blvd. 
AM A 9.8 
PM B 11.2 

Philip Blvd. at Hurricane Shoals Rd. 
AM C 18.1 
PM E 36.9 

 
As indicated in the above table, all intersections during both peak periods perform at a LOS of C 
or better except the PM period at Philip Boulevard at Hurricane Shoals Road performs at LOS E. 

    
Table Table Table Table 5.5.5.5.7777    2016201620162016    NoNoNoNo----BuildBuildBuildBuild    TwoTwoTwoTwo----Way Stop ControlWay Stop ControlWay Stop ControlWay Stop Control    Intersection LOS and DelayIntersection LOS and DelayIntersection LOS and DelayIntersection LOS and Delay    

Intersection 
2016 No-Build 

 LOS DELAY (sec/veh) 

Walther Blvd. at Tree Creek Blvd. 
AM C 21.1 
PM C 16.0 

Walther Rd. at Philip Blvd. 
AM A 9.9 
PM B 11.4 

Philip Blvd. at Hurricane Shoals Rd. 
AM C 19.0 
PM E 42.9 

    
Table Table Table Table 5.5.5.5.8888    2016 Build Two2016 Build Two2016 Build Two2016 Build Two----Way Stop Control Way Stop Control Way Stop Control Way Stop Control Intersection LOS and DelayIntersection LOS and DelayIntersection LOS and DelayIntersection LOS and Delay    

Intersection 
2016 No-Build 

 LOS DELAY (sec/veh) 

Walther Blvd. at Tree Creek Blvd. 
AM E 40.5 
PM C 17.8 

Walther Rd. at Philip Blvd. 
AM C 16.4 
PM D 33.2 

Philip Blvd. at Hurricane Shoals Rd. 
AM E 40.6 
PM F 150.3 

 
As indicated in TTTTableableableable    5.75.75.75.7, all intersections during both peak periods perform at a LOS of C or 
better except the PM period at Philip Boulevard at Hurricane Shoals Road performs at LOS E for 
the No-Build option. For the Build option, the LOS in the AM period for Walther Boulevard at Tree 
Creek Boulevard is E. The LOS is E for the AM and F for the PM period for Philip Boulevard at 
Hurricane Shoals Road. 

    
Table Table Table Table 5.5.5.5.9999    2036203620362036    NoNoNoNo----Build Build Build Build TwoTwoTwoTwo----Way Stop ControlWay Stop ControlWay Stop ControlWay Stop Control    Intersection LOS and DelayIntersection LOS and DelayIntersection LOS and DelayIntersection LOS and Delay    

Intersection 
2036 No-Build 

 LOS DELAY (sec/veh) 

Walther Blvd. at Tree Creek Blvd. 
AM E 37.4 
PM C 20.6 

Walther Rd. at Philip Blvd. 
AM B 10.3 
PM B 13.1 

Philip Blvd. at Hurricane Shoals Rd. 
AM D 25.5 
PM F 146.4 
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TabTabTabTable le le le 5.105.105.105.10    2036 Build Two2036 Build Two2036 Build Two2036 Build Two----Way Stop Control Intersection LOS and DelayWay Stop Control Intersection LOS and DelayWay Stop Control Intersection LOS and DelayWay Stop Control Intersection LOS and Delay    

Intersection 
2036 No-Build 

 LOS DELAY (sec/veh) 

Walther Blvd. at Tree Creek Blvd. 
AM F 126.9 
PM D 28.1 

Walther Rd. at Philip Blvd. 
AM C 22.7 
PM F 109.1 

Philip Blvd. at Hurricane Shoals Rd. 
AM F 114.6 
PM F 409.5 

    
Note for Tables Tables Tables Tables 5.65.65.65.6----5.105.105.105.10: Level of Service shown is the worst approach level of service for the 
intersection.  
 
As indicated in the Table Table Table Table 5.95.95.95.9, for the No-Build option all intersections during both peak periods 
perform at a LOS of D or better except the PM period for Philip Boulevard at Hurricane Shoals 
Road performs at LOS F and the AM period for Walther Boulevard at Tree Creek Boulevard 
performs at LOS E. For the Build option, the LOS is F for the AM period for Walther Boulevard at 
Tree Creek Boulevard, the AM and PM period for Philip Boulevard at Hurricane Shoals Road, and 
the PM period for Walther Road at Philip Boulevard. 
 
Due to the poor level of service in the opening and design year peak periods for the three two-
way stop controlled intersections, the feasibility of multi-way stop, roundabout or signal control 
were examined. 
 

Table Table Table Table 5.115.115.115.11    2016 Build 2016 Build 2016 Build 2016 Build MultiMultiMultiMulti----Way Stop Warrant AnalysisWay Stop Warrant AnalysisWay Stop Warrant AnalysisWay Stop Warrant Analysis    

Major Minor Minor Major Minor

Walther Blvd. at Tree Creek Blvd. 459 207 41 300 200 YES

Walther Rd. at Philip Blvd. 375 174 33 300 200 NO

Philip Blvd. at Hurricane Shoals Rd. 1039 218 150 300 200 YES

Minor

30

30

30

Multi-Way Stop Warrant, Eight-Hour Vehicular Volume Evaluation (100% Condition)

Intersection
Hourly Volumes* 

(During 8th hour)

Required 8th Hour Volume and Delay (100%) Warrant 

Met?Minimum Volumes Delay
Delay

 

    
Table Table Table Table 5.125.125.125.12    2020202033336 Build 6 Build 6 Build 6 Build MultiMultiMultiMulti----Way Stop Warrant AnalysisWay Stop Warrant AnalysisWay Stop Warrant AnalysisWay Stop Warrant Analysis    

Major Minor Minor Major Minor

Walther Blvd. at Tree Creek Blvd. 568 255 127 300 200 YES

Walther Rd. at Philip Blvd. 462 213 109 300 200 YES

Philip Blvd. at Hurricane Shoals Rd. 1268 266 410 300 200 YES

Warrant 

Met?Minimum Volumes Delay

Minor

30

30

Multi-Way Stop Warrant, Eight-Hour Vehicular Volume Evaluation (100% Condition)

Intersection
Hourly Volumes* 

(During 8th hour)
Delay

Required 8th Hour Volume and Delay (100%)

30     
 
As can be seen in the tables above, the intersections of Walther Boulevard at Tree Creek 
Boulevard and Philip Boulevard at Hurricane Shoals Road would meet the warrants for 2016. By 
2036 the intersection of Walther Road at Philip Boulevard would meet the warrant. 

    
Table 5.13 2016 ImproTable 5.13 2016 ImproTable 5.13 2016 ImproTable 5.13 2016 Improvementsvementsvementsvements    MultiMultiMultiMulti----Way Stop Way Stop Way Stop Way Stop Intersection LOS and DelayIntersection LOS and DelayIntersection LOS and DelayIntersection LOS and Delay    

Intersection 
2016 Build 

 LOS DELAY (sec/veh) 

Walther Blvd. at Tree Creek Blvd. 
AM B 14.2 
PM B 13.1 

Walther Rd. at Philip Blvd. 
AM B 11.0 
PM B 12.3 

Philip Blvd. at Hurricane Shoals Road 
AM F 160.4 
PM F 197.8 
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Table 5.14 2036 ImprovementsTable 5.14 2036 ImprovementsTable 5.14 2036 ImprovementsTable 5.14 2036 Improvements    MultiMultiMultiMulti----Way Stop Way Stop Way Stop Way Stop Intersection LOS and DelayIntersection LOS and DelayIntersection LOS and DelayIntersection LOS and Delay    

Intersection 
2036 Build 

 LOS DELAY (sec/veh) 

Walther Blvd. at Tree Creek Blvd. 
AM C 17.4 
PM C 20.0 

Walther Rd. at Philip Blvd. 
AM B 13.1 
PM C 15.4 

Philip Blvd. at Hurricane Shoals Road 
AM F 280.4 
PM F 332.5 

 
As can be seen in the tables above, multi-way (all-way) stop perform adequately for the 
intersections of Walther Boulevard at Tree Creek Boulevard and Walther Road at Philip Boulevard 
in both 2016 and 2036.  A multi-way (all-way) stop should not be considered for the intersection 
of Philip Blvd. at Hurricane Shoals Road.  

    
Table Table Table Table 5.15.15.15.15555    2016 Build Roundabout Feasibility2016 Build Roundabout Feasibility2016 Build Roundabout Feasibility2016 Build Roundabout Feasibility    

Intersection ADT 

Single, Two-lane 
Circulatory 

Lanes, or Not 
Feasible 

Percentage of 
Traffic  on Major 

Road 

Is Percentage of 
Traffic on Major 

Road Feasible for 
a Roundabout 

(Yes/No) 
Walther Blvd. at 
Tree Creek Blvd. 

11,900 Single 69 Yes 

Walther Rd. at 
Philip Blvd. 

9,800 Single 68 Yes 

Philip Blvd. at 
Hurricane Shoals 
Rd. 

22,450 Two-lane 83 Yes 

    
TTTTable able able able 5.15.15.15.16666    2036 Build Roundabout Feasibility2036 Build Roundabout Feasibility2036 Build Roundabout Feasibility2036 Build Roundabout Feasibility    

Intersection ADT 

Single, Two-lane 
Circulatory 

Lanes, or Not 
Feasible 

Percentage of 
Traffic  on Major 

Road 

Is Percentage of 
Traffic on Major 

Road Feasible for 
a Roundabout 

(Yes/No) 
Walther Blvd. at 
Tree Creek Blvd. 

14,700 Single 69 Yes 

Walther Rd. at 
Philip Blvd. 

12,050 Single 68 Yes 

Philip Blvd. at 
Hurricane Shoals 
Rd. 

27,400 Two-lane 83 Yes 

    
As can be seen in the tables above, single lane roundabouts are feasible for the intersections of 
Walther Boulevard at Tree Creek Boulevard and Walther Road at Philip Boulevard. A two-lane 
roundabout is feasible at Philip Boulevard at Hurricane Shoals Road but the proximity of 
driveways as well as the Hurricane Shoals volume being near the max percentage of traffic  on 
the major road (83% vs. 90%) may not make it an ideal option for this location. 
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Table 5.1Table 5.1Table 5.1Table 5.17777    2016 Improvements2016 Improvements2016 Improvements2016 Improvements    Roundabout Roundabout Roundabout Roundabout LOS and DelayLOS and DelayLOS and DelayLOS and Delay    

Intersection 
2016 Build 

 LOS DELAY (sec/veh) 

Walther Blvd. at Tree Creek Blvd. 
AM B 11 
PM A 10 

Walther Rd. at Philip Blvd. 
AM A 7 
PM B 11 

Philip Blvd. at Hurricane Shoals Road 
AM A 9.0 
PM A 9.6 

 
Table 5.1Table 5.1Table 5.1Table 5.18888    2036 Improvements2036 Improvements2036 Improvements2036 Improvements    RoundaboutRoundaboutRoundaboutRoundabout    LOS and DelayLOS and DelayLOS and DelayLOS and Delay    

Intersection 
2036 Build 

 LOS DELAY (sec/veh) 

Walther Blvd. at Tree Creek Blvd. 
AM B 10 
PM A 9 

Walther Rd. at Philip Blvd. 
AM A 7 
PM A 10 

Philip Blvd. at Hurricane Shoals Road 
AM A 7.2 
PM A 8.9 

Note: LOS and delay shown for Table 5.17 and Table 5.18 is for worst approach 
 
As can be seen in the tables above, single lane roundabouts are feasible for the intersections of 
Walther Boulevard at Tree Creek Boulevard and Walther Road at Philip Boulevard. A two-lane 
roundabout is feasible at Philip Boulevard at Hurricane Shoals Road but the proximity of 
driveways as well as the Hurricane Shoals volume being near the max percentage of traffic  on 
the major road (83% vs. 90%) may not make it an ideal option for this location. 

    
Table Table Table Table 5.15.15.15.19999    2020202011116 Build 6 Build 6 Build 6 Build Signal Warrant AnalysisSignal Warrant AnalysisSignal Warrant AnalysisSignal Warrant Analysis 

Major Minor Major Minor Major Minor

Walther Blvd. at Tree Creek Blvd. 459 81 500 150 750 75 NO

Walther Rd. at Philip Blvd. 375 146 500 150 750 75 NO

Philip Blvd. at Hurricane Shoals Rd. 1039 165 500 150 750 75 YES

Major Minor Major Minor Major Minor

Walther Blvd. at Tree Creek Blvd. 459 81 400 120 600 60 NO

Walther Rd. at Philip Blvd. 375 146 400 120 600 60 NO

Philip Blvd. at Hurricane Shoals Rd. 1039 165 400 120 600 60 YES

Warrant 1, Eight-Hour Vehicular Volume Evaluation (80% Condition)

Intersection
Hourly Volumes* 

(During 8th hour)

Required 8th Hour Volume (80%) Warrant 

Met? Condition A  Condition B

Warrant 1, Eight-Hour Vehicular Volume Evaluation (100% Condition)

Intersection
Hourly Volumes* 

(During 8th hour)

Required 8th Hour Volume (100%) Warrant 

Met? Condition A  Condition B
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Table Table Table Table 5.5.5.5.20202020    2020202033336 Build 6 Build 6 Build 6 Build Signal Warrant AnalysisSignal Warrant AnalysisSignal Warrant AnalysisSignal Warrant Analysis 

Major Minor Major Minor Major Minor

Walther Blvd. at Tree Creek Blvd. 568 101 500 150 750 75 NO

Walther Rd. at Philip Blvd. 462 176 500 150 750 75 NO

Philip Blvd. at Hurricane Shoals Rd. 1515 202 500 150 750 75 YES

Major Minor Major Minor Major Minor

Walther Blvd. at Tree Creek Blvd. 459 81 400 120 600 60 NO

Walther Rd. at Philip Blvd. 462 176 400 120 600 60 NO

Philip Blvd. at Hurricane Shoals Rd. 1515 202 400 120 600 60 YES

Warrant 1, Eight-Hour Vehicular Volume Evaluation (100% Condition)

Intersection
Hourly Volumes* 

(During 8th hour)

Required 8th Hour Volume (100%) Warrant 

Met? Condition A  Condition B

Warrant 1, Eight-Hour Vehicular Volume Evaluation (80% Condition)

Intersection
Hourly Volumes* 

(During 8th hour)

Required 8th Hour Volume (80%) Warrant 

Met? Condition A  Condition B

    
    

Table Table Table Table 5.5.5.5.21212121    2016 Improvements2016 Improvements2016 Improvements2016 Improvements    SignalSignalSignalSignalized ized ized ized Intersection LOS and DelayIntersection LOS and DelayIntersection LOS and DelayIntersection LOS and Delay    

Intersection 
2016 Build 

 LOS DELAY (sec/veh) 

Philip Blvd. at Hurricane Shoals Road 
AM C 20.9 
PM B 19.8 

 
Table Table Table Table 5.5.5.5.22222222    2036 Improvements2036 Improvements2036 Improvements2036 Improvements    Signalized Signalized Signalized Signalized Intersection LOS and DelayIntersection LOS and DelayIntersection LOS and DelayIntersection LOS and Delay    

Intersection 
2036 Build 

 LOS DELAY (sec/veh) 

Philip Blvd. at Hurricane Shoals Road 
AM C 30.9 
PM C 32.2 

 
 As seen in Table 5.Table 5.Table 5.Table 5.19191919 a signal is warranted for the opening year at Philip Boulevard at Hurricane 
Shoals Road intersection. Table 5.Table 5.Table 5.Table 5.21212121 and Table 5.Table 5.Table 5.Table 5.22222222    show a signal would operate adequately 
through the design year. 
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Freeway Operation AnalysisFreeway Operation AnalysisFreeway Operation AnalysisFreeway Operation Analysis    
SR 316 was analyzed for the existing year (2013), opening year (2016), and design year (2036). 
No-Build and Build scenarios are presented below. The results are shown in TableTableTableTables s s s 5.5.5.5.23232323    to 5to 5to 5to 5....27272727. 
    

Table Table Table Table 5.5.5.5.23232323    2013201320132013    Existing Existing Existing Existing Freeway SegmentFreeway SegmentFreeway SegmentFreeway Segment    LOS and LOS and LOS and LOS and DensityDensityDensityDensity    

Segment 
 2013 Existing 
 LOS DENSITY (pc/mi/ln) 

SR 316 EB, West of SR 120 
AM B 11.8 
PM B 15.7 

SR 316 EB, Between On and Off-Ramp 
to SR 120 

AM A 10.9 
PM B 15.0 

SR 316 EB, Between SR 120 and 
Walther Road 

AM B 13.2 
PM B 17.0 

SR 316 EB, Between On and Off Ramp 
to Walther Road 

AM B 12.8 
PM B 16.4 

SR 316 EB, East of Walther Road 
AM B 13.0 
PM B 17.0 

SR 316 WB, West of SR 120 
AM B 15.9 
PM B 11.8 

SR 316 WB, Between On and Off-Ramp 
to SR 120 

AM B 18.0 
PM B 11.7 

SR 316 WB, Between SR 120 and 
Walther Road 

AM C 21.4 
PM B 14.8 

SR 316 WB, Between On and Off Ramp 
to Walther Road 

AM C 20.5 
PM B 14.1 

SR 316 WB, East of Walther Road 
AM C 21.4 
PM B 15.3 

 
As indicated in the above table, all freeway segments perform at LOS C or better. 

    
Table Table Table Table 5.5.5.5.24242424    2016201620162016    NoNoNoNo----BuildBuildBuildBuild    Freeway SegmentFreeway SegmentFreeway SegmentFreeway Segment    LOS and LOS and LOS and LOS and DensityDensityDensityDensity    

Segment 
 2016 No-Build 
 LOS DENSITY (pc/mi/ln) 

SR 316 EB, West of SR 120 
AM B 12.1 
PM B 16.2 

SR 316 EB, Between On and Off-Ramp 
to SR 120 

AM B 11.3 
PM B 15.5 

SR 316 EB, Between SR 120 and 
Walther Road 

AM B 13.6 
PM B 17.4 

SR 316 EB, Between On and Off Ramp 
to Walther Road 

AM B 13.2 
PM B 16.8 

SR 316 EB, East of Walther Road 
AM B 13.4 
PM B 17.5 

SR 316 WB, West of SR 120 
AM B 16.4 
PM B 12.1 

SR 316 WB, Between On and Off-Ramp 
to SR 120 

AM C 18.6 
PM B 12.1 

SR 316 WB, Between SR 120 and 
Walther Road 

AM C 22.1 
PM B 15.2 

SR 316 WB, Between On and Off Ramp 
to Walther Road 

AM C 21.1 
PM B 14.6 

SR 316 WB, East of Walther Road 
AM C 22.1 
PM B 15.8 
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Table Table Table Table 5.5.5.5.22225555    2016 Build2016 Build2016 Build2016 Build    Freeway SegmentFreeway SegmentFreeway SegmentFreeway Segment    LOS and LOS and LOS and LOS and DensityDensityDensityDensity    

Segment 
 2016 Build 
 LOS DENSITY (pc/mi/ln) 

SR 316 EB, West of SR 120 
AM B 12.1 
PM B 16.2 

SR 316 EB, Between On and Off-Ramp 
to SR 120 

AM A 6.8 
PM B 14.1 

SR 316 EB, Between SR 120 and Collins 
Hill Road 

AM B 12.3 
PM B 15.9 

SR 316 WB, West of SR 120 
AM B 16.4 
PM B 12.1 

SR 316 WB, Between On and Off-Ramp 
to SR 120 

AM C 18.2 
PM B 11.7 

SR 316 WB, Between SR 120 and Collins 
Hill Road 

AM C 22.0 
PM B 15.0 

As indicated in the above tables, all freeway segments perform at LOS C or better for both the 
No-Build and Build scenarios. 
 

Table Table Table Table 5.5.5.5.22226666    2036203620362036    NoNoNoNo----BuildBuildBuildBuild    Freeway SegmentFreeway SegmentFreeway SegmentFreeway Segment    LOS and LOS and LOS and LOS and DensityDensityDensityDensity    

Segment 
 2036 No-Build 
 LOS DENSITY (pc/mi/ln) 

SR 316 EB, West of SR 120 
AM B 14.8 
PM C 19.9 

SR 316 EB, Between On and Off-Ramp 
to SR 120 

AM B 13.7 
PM C 18.9 

SR 316 EB, Between SR 120 and 
Walther Road 

AM B 16.5 
PM C 21.6 

SR 316 EB, Between On and Off Ramp 
to Walther Road 

AM B 15.9 
PM C 20.6 

SR 316 EB, East of Walther Road 
AM B 16.3 
PM C 21.7 

SR 316 WB, West of SR 120 
AM C 20.1 
PM B 14.8 

SR 316 WB, Between On and Off-Ramp 
to SR 120 

AM C 23.2 
PM B 14.8 

SR 316 WB, Between SR 120 and 
Walther Road 

AM D 28.5 
PM C 18.6 

SR 316 WB, Between On and Off Ramp 
to Walther Road 

AM D 27.0 
PM B 17.7 

SR 316 WB, East of Walther Road 
AM D 28.5 
PM C 19.3 
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Table Table Table Table 5.5.5.5.22227777    2036 Build2036 Build2036 Build2036 Build    Freeway SegmentFreeway SegmentFreeway SegmentFreeway Segment    LOS and LOS and LOS and LOS and DensityDensityDensityDensity    

Segment 
 2036 Build 
 LOS DENSITY (pc/mi/ln) 

SR 316 EB, West of SR 120 
AM B 14.8 
PM C 19.9 

SR 316 EB, Between On and Off-Ramp 
to SR 120 

AM B 12.4 
PM B 17.2 

SR 316 EB, Between SR 120 and Collins 
Hill Road 

AM B 15.0 
PM C 19.5 

SR 316 WB, West of SR 120 
AM C 20.1 
PM B 14.9 

SR 316 WB, Between On and Off-Ramp 
to SR 120 

AM C 22.7 
PM B 14.4 

SR 316 WB, Between SR 120 and Collins 
Hill Road 

AM D 28.4 
PM C 18.5 

    
As indicated in the above tables, the freeway segments perform at LOS D or better for both the 
No-Build and Build scenarios. 
    
Merge Operation AnalysisMerge Operation AnalysisMerge Operation AnalysisMerge Operation Analysis    

Table Table Table Table 5.25.25.25.28888    2013201320132013    Existing Existing Existing Existing MergeMergeMergeMerge    LOS and LOS and LOS and LOS and DensityDensityDensityDensity    

Ramp 
 2013 Existing 
 LOS DENSITY (pc/mi/ln) 

SR 316 EB On-Ramp from SR 120 
AM B 16.1 
PM C 20.3 

SR 316 EB On-Ramp from Walther Road 
AM B 17.3 
PM C 21.7 

SR 316 WB On-Ramp from Walther 
Blvd. 

AM C 26.3 
PM B 19.4 

 
Table Table Table Table 5.25.25.25.29999    2016201620162016    NoNoNoNo----BuildBuildBuildBuild    MergeMergeMergeMerge    LOS and LOS and LOS and LOS and DenDenDenDensitysitysitysity    

Ramp 
 2016 No-Build 
 LOS DENSITY (pc/mi/ln) 

SR 316 EB On-Ramp from SR 120 
AM B 16.5 
PM C 20.7 

SR 316 EB On-Ramp from Walther Road 
AM B 17.8 
PM C 22.2 

SR 316 WB On-Ramp from Walther 
Blvd. 

AM C 26.8 
PM B 19.9 

    
Table Table Table Table 5.5.5.5.30303030    2016 Build2016 Build2016 Build2016 Build    MergeMergeMergeMerge    LOSLOSLOSLOS    and and and and DensityDensityDensityDensity    

Ramp 
 2016 Build 
 LOS DENSITY (pc/mi/ln) 

SR 316 EB On-Ramp from SR 120 
AM B 15.1 
PM B 19.1 

    
Table Table Table Table 5.5.5.5.31313131    2036203620362036    NoNoNoNo----BuildBuildBuildBuild    MergeMergeMergeMerge    LOS and LOS and LOS and LOS and DensityDensityDensityDensity    

Ramp 
 2036 No-Build 
 LOS DENSITY (pc/mi/ln) 

SR 316 EB On-Ramp from SR 120 
AM B 19.7 
PM C 24.9 

SR 316 EB On-Ramp from Walther Road 
AM C 20.9 
PM C 26.4 

SR 316 WB On-Ramp from Walther 
Blvd. 

AM D 32.1 
PM C 23.6 
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Table Table Table Table 5.5.5.5.32323232    2036 Build2036 Build2036 Build2036 Build    MergeMergeMergeMerge    LOS and LOS and LOS and LOS and DensityDensityDensityDensity    

Ramp 
 2036 Build 
 LOS DENSITY (pc/mi/ln) 

SR 316 EB On-Ramp from SR 120 
AM B 17.9 
PM C 23.6 

Note: The on-ramp from SR 120 to SR 316 WB comes on as an added lane so merge analysis is not 
applicable.  
 
As indicated in the above tables, the merge areas are currently operating at LOS C or better for 
the AM and PM periods. A LOS C or better is expected in both 2016 and 2036 for the AM and PM 
periods for both the No-Build and Build scenarios. 
 
Diverge Operation AnalysisDiverge Operation AnalysisDiverge Operation AnalysisDiverge Operation Analysis    

Table Table Table Table 5.5.5.5.33333333    2013201320132013    Existing Existing Existing Existing DivergDivergDivergDivergeeee    LOS and LOS and LOS and LOS and DensityDensityDensityDensity    

Ramp 
 2013 Existing 
 LOS DENSITY (pc/mi/ln) 

SR 316 EB Off-Ramp to Walther Road 
AM B 18.4 
PM C 23.0 

SR 316 WB Off-Ramp to SR 120 
AM C 27.6 
PM C 20.0 

SR 316 WB Off-Ramp to Walther Blvd. 
AM D 28.4 
PM C 21.4 

 
Table Table Table Table 5.5.5.5.34343434    2016201620162016    NoNoNoNo----BuildBuildBuildBuild    DiveDiveDiveDivergergergerge    LOS and LOS and LOS and LOS and DensityDensityDensityDensity    

Ramp 
 2016 No-Build 
 LOS DENSITY (pc/mi/ln) 

SR 316 EB Off-Ramp to Walther Road 
AM B 18.9 
PM C 23.5 

SR 316 WB Off-Ramp to SR 120 
AM D 28.4 
PM C 20.6 

SR 316 WB Off-Ramp to Walther Blvd. 
AM D 29.2 
PM C 22.0 

    
Table Table Table Table 5.5.5.5.33335555    2016 Build2016 Build2016 Build2016 Build    DivergeDivergeDivergeDiverge    LOS and LOS and LOS and LOS and DensityDensityDensityDensity    

Ramp 
 2016 Build 
 LOS DENSITY (pc/mi/ln) 

SR 316 WB Off-Ramp to SR 120 
AM D 28.2 
PM C 20.3 

    
Table Table Table Table 5.5.5.5.33336666    2036203620362036    NoNoNoNo----BuildBuildBuildBuild    DivergeDivergeDivergeDiverge    LOS and LOS and LOS and LOS and DensityDensityDensityDensity    

Ramp 
 2036 No-Build 
 LOS DENSITY (pc/mi/ln) 

SR 316 EB Off-Ramp to Walther Road 
AM C 22.4 
PM C 25.7 

SR 316 WB Off-Ramp to SR 120 
AM D 34.1 
PM C 24.6 

SR 316 WB Off-Ramp to Walther Blvd. 
AM D 34.9 
PM C 26.1 

    
Table Table Table Table 5.5.5.5.33337777    2036 Build2036 Build2036 Build2036 Build    DivergeDivergeDivergeDiverge    LOS and LOS and LOS and LOS and DensityDensityDensityDensity    

Ramp 
 2036 Build 
 LOS DENSITY (pc/mi/ln) 

SR 316 WB Off-Ramp to SR 120 
AM D 34.0 
PM C 24.5 

Note: The off-ramp from SR 316 EB to SR 120 is a lane drop so diverge analysis is not applicable.  
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As indicated in Tables 5.33Tables 5.33Tables 5.33Tables 5.33, the diverge areas are currently operating at LOS D or better. Tables Tables Tables Tables 
5.345.345.345.34 to Table 5.37Table 5.37Table 5.37Table 5.37 show a LOS D or better would be expected in both 2016 and 2036 for both the 
No-Build and Build scenarios. 
 

6. SUMMARY 

As part of the concept development for the proposed grade separation of Walther Boulevard over 
SR 316 in Gwinnett County, this traffic study has been conducted to evaluate the traffic 
conditions along several roads in the study area. The analysis shows that most signals will 
perform similarly for the No-Build and Build scenarios in 2016 and 2036 except the Build option 
would improve the LOS and reduce delay for the SR 120 at SR 316 WB intersection but degrade 
the LOS in the AM period for SR 120 at Philip Boulevard/Professional Drive. The degradation at 
SR 120 at Philip Boulevard/Professional Drive is due to an expected increase in traffic volume 
getting off at SR 120 to access Walther Road area that previously would have used the direct 
ramp to Walther Road. The freeway capacity analysis for SR 316 shows LOS D or better for all 
scenarios. Merge and Diverge analysis also shows a LOS D or better for all scenarios. The 
analysis shows that most areas perform acceptability through the design year except the two-
way stop controlled intersections. An all-way stop or a single-lane roundabout would be needed 
at the Walther Boulevard at Tree Creek Boulevard intersection in order to maintain an adequate 
LOS for the opening year of 2016. The two-way stop at Walther Road at Philip Boulevard should 
perform adequately in the opening year of 2016 with its current configuration but would need to 
be an all-way stop or single-lane roundabout by the design year 2036 in order to maintain an 
adequate LOS. The Philip Boulevard at Hurricane Shoals Road intersection warrants a traffic 
signal in the opening year of 2016 in order to maintain an acceptable level of service. Gwinnett 
County Department of Transportation has stated they will install a traffic signal at the 
intersection of Hurricane Shoals and Phillip Boulevard by the time the project opens to traffic.  
They have also committed to making the needed improvements at Walther Boulevard and Tree 
Creek Boulevard by project opening and Walther Road at Phillip Road by 2036. The Gwinnett 
County Commitment Letter is included in the Appendices.    
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APPENDICES 

 
� Gwinnett County Commitment Letter 

� Traffic Methodology Approval Letter 

� Traffic Forecasting Memo 

� Design Traffic Approval Letter 

� Traffic Diagrams 

� Highway Capacity Analysis Printouts 

 





Department of Transportation 
State of Georgia 

__________________________________________
_________________________  

 
INTERDEPARTMENT CORRESPONDENCE 

 
 

FILE               Gwinnett County            OFFICE Planning 
                    P.I. # 0010425                                               

         DATE    November 1, 2013 
 
FROM           Cynthia VanDyke, State Transportation Planning Administrator 
 
TO              Daryl VanMeter, State Innovative Engineer                   

 Attention: Karyn Matthews, P.E. 
 
SUBJECT  Traffic Methodology Review for SR 316 @ CR 3929/Walther Blvd – Grade 

Separation   

We have reviewed the consultant’s Design Traffic Methodology for the 
above project.  

The Design Traffic Methodology is approved. If you have any questions 
concerning this information, please contact Abby Ebodaghe at (404) 631-
1923. 

 
 
 
 
CLV/AFE 
 



 

1. INTRODUCTION 

This memorandum summarizes the methodology and factors that were used to forecast the future 

traffic volumes for the Grade Separation of CR 3929 (Walther Blvd) over SR 316 project in 

Gwinnett County, PI No. 0010425. The overpass is expected to provide connectivity between 

Georgia Gwinnett College and the commercial areas of Lawrenceville south of SR 316.  

 

The Opening Year and Design Year for the project are 2016 and 2036, respectively.  

 

2. METHODOLOGY  

The traffic forecasting process consisted of the following steps: 

• Collect weekday directional daily and hourly counts (classification) and hourly turning 

movement counts 

• Compare collected volumes to GDOT historic counts  

• Balance peak period traffic counts to adjust for weekly variations 

• Review GDOT historical traffic counts to assess traffic growth trends 

• Review Atlanta Regional Commission (ARC) regional travel demand models to estimate 

future growth rates  

• Coordinate with GDOT to determine the future growth rates 

• Apply growth factors to estimate ADTs for 2016  

• Apply growth factors to convert 2016 ADTs to 2036 ADTs 

• Convert ADTs to DHVs for 2016 and 2036 using K and D factors 

 

The traffic forecasting steps taken for this project are illustrated in the following flow chart: 

 

To  From 

 

Abby Ebodaghe 

 

Keith Strickland, P.E. 

GDOT Office of Planning 
 

Subject 

 

 Traffic Forecasting for Grade 

Separation of CR 3929 (Walther Blvd) 

over SR 316 

 
 
PI No. 0010425, GDOT 

 
 

Date 

   

October, 2013 

Technical 

Memorandum 
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The following section describes the above steps in more detail including data collection and 

review of growth trends. Section 3, Forecast Factors, explains all the factors, including growth 

rates, K factor, etc. that were used to develop these traffic projections.  

 

2.1 Existing Traffic Data Collection 

Existing traffic data was collected in the summer of 2013. See the table below for types of counts 

Quantity Description 

11 6-Hr Turning Movement Count 

10 48-Hr Bidirectional Automatic Machine Count  

11 48-Hr Bidirectional Automatic Machine Count with Classification 

2013 Existing Traffic Data 

2013 Balanced Daily Volumes 

2016 ADTs 

2016 Design Hourly Volumes 

2036 ADTs 

GDOT Historical Data 

Growth Factor 
(2013 to 2016) 

2016 K & D 
Factors 

Growth Factor  
(2016 to 2036) 

2036 Design Hourly Volumes 

2036 K & D 
Factors 

ARC Travel Demand Models 
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See the attached existing traffic counts for details. Additional GDOT counts from 2012 were also 

used. See table below: 

 

Quantity Description 

3 6-Hr Turning Movement Count 

18 48-Hr Bidirectional Automatic Machine Count  

3 48-Hr Bidirectional Automatic Machine Count with Classification 

 

 

2.2 GDOT Historical Traffic Data and Historical Traffic Growth Trends 

Historical traffic data (1997-2012) were collected from the GDOT permanent count stations 

database within or near the project area. 

• 3 stations on SR 120 

• 3 stations on SR 316 

• 1 station on Lawrenceville Suwanee Road  

• 1 station on Walther Boulevard  

• 1 station on Hurricane Shoals Road  

Data from these stations were collected and analyzed. The historical trend was generally 

negative or flat. 

 

2.3 Regional Travel Demand Model Review 

The ARC 2010, 2015 and 2040 travel demand models were modified to include the Walther 

Blvd. overpass over SR 316 and remove the ramp connections between SR 316 and Walther 

Blvd. The models were reviewed to help determine future growth rates as well as to estimate the 

number of vehicles that would use the proposed Walther Boulevard overpass.  A previous traffic 

forecast for this project was also reviewed. Annual growth rates were calculated for several links. 

The future annual growth rates for the period 2010 to 2015 and the period 2015 to 2040 were 

under 2% except the links were traffic changed significantly due to the new overpass. The 

models were also reviewed for the estimated amount of traffic volume that would use the new 

overpass. 

 

3. FORECAST FACTORS  

This section discusses the factors, including growth rates, roadway capacity constraints, K, and 

D factors that were used to estimate 2016 and 2036 DHV’s and ADT’s. 

3.1 Annual Traffic Growth Rates 

This section discusses growth rates that are proposed to estimate 2016 and 2036 DHV’s and 

ADT’s. Based on the review of GDOT historic data and the ARC 2010, 2015 and 2040 models, 

it was decided to develop uniform annual growth rates. The following table summarizes the 

proposed annual growth rates for both the near term (2013 to 2016) and the long term (2016 to 

2036). The difference in growth rates for Walther Blvd. north of SR 316 and south of SR 316 is 

due to the two roads behaving differently since they are not connected. The ARC Demand Model 

shows low growth in the no-build condition north of 316 along Walther Blvd. and higher on the 

section south of SR 316. The higher growth rate on the southern Walther Blvd. section is 

primarily due to this road’s low volume in the existing condition that a moderate volume 

increase has a more significant impact. 
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PROPOSED FUTURE ANNUAL GROWTH RATES 

Roadway 

No-Build 

2013-

2016 

2016-

2036 

Walther Boulevard, 

N of 316  1% 0.5% 

Walther Boulevard, 

S of 316 1% 2% 

SR 317 1% 1% 

SR 120 1% 1% 

SR 316 1% 1% 

Hurricane Shoals Rd 1% 1% 

 

Roadway 

Build 

2013-

2016 

2016-

2036 

Walther Boulevard  * 1% 

SR 317 1% 1% 

SR 120 1% 1% 

SR 316 1% 1% 

Hurricane Shoals Rd 1% 1% 
 

 

*Walther Blvd. is expected to have significantly different traffic volumes due to the overpass 

construction rather than typical uniform growth. 

Expected Traffic Volume for proposed Walther Blvd. Overpass 

Based on the review of ARC 2010, 2015 and 2040 models, an initial traffic volume was 

estimated for the overpass.  The expected 2-way volume on the overpass in 2016 is 6800 

vehicles per day. The volume expected on the overpass comes from businesses and apartment 

complexes along Walther Blvd. and Phillip Blvd. as well as from Georgia Gwinnett College. 

Approximately half of the new volume is expected to come from Georgia Gwinnett College by 

way of the Tree Creek Blvd. intersection. There is also expected to be volume between SR 317 

to the north as well as Hurricane Shoals Rd and SR 120 coming from Lawrenceville to the south 

that will use Walther Blvd. to bypass the SR 120 interchange with SR 316. The existing Walther 

Blvd. ramp traffic will access SR 316 from the SR 120 interchange to the south or the new 

Collins Hill Road interchange to the north. From 2016 to 2036 Walther Blvd. traffic volume is 

expected to grow at 1% per year. The expected 2-way volume on the overpass in 2036 would be 

8300. 

 

 

 

3.3 K & D Factors 

The existing K & D factors for the count stations collected are shown in the table on the 

following page. 
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Count 
Station 

ADT   

Peak 
Hour 
7:30       

Peak 
Hour 
4:30       

EB/NB WB/SB EB/NB WB/SB K D EB/NB WB/SB K D 

C1 29500 29500 1925 2255 7.1% 54% 2315 1825 7.0% 56% 

C2 12,300   850   6.9%   1,025   8.3%   

C3 3,500   235   6.7%   120   3.4%   

C4   5,500   390 7.1%     390 7.1%   

C5   10,500   730 7.0%     685 6.5%   

C6 9,750 9,750 460 750 6.2% 62% 675 920 8.2% 58% 

C7 11,150 11,150 600 1,010 7.2% 63% 700 955 7.4% 58% 

C9 13,050 13,050 800 1,000 6.9% 56% 1,070 910 7.6% 54% 

C11 19,400 19,400 1,130 1,635 7.1% 59% 1,440 1,575 7.8% 52% 

C14 18,950 18,950 1,310 1,210 6.6% 52% 1,145 1,405 6.7% 55% 

C16 24,000 24,000 1,440 2,215 7.6% 61% 2,275 1,715 8.3% 57% 

C21 14,400 14,400 1,145 1,135 7.9% 50% 1,310 1,150 8.5% 53% 

C23 350 350 10 5 2.1% 67% 25 55 11.4% 69% 

C24 16,350 16,350 1,305 1,245 7.8% 51% 1,477 1,499 9.1% 50% 

                      

C26 15,850 15,850 1,260 1,215 7.8% 51% 1,525 1,315 9.0% 54% 

C27 350 350 35 10 6.4% 78% 30 30 8.6% 50% 

C28 13,500 13,500 980 1,175 8.0% 55% 1,234 1,163 8.9% 51% 

C42 1,750 1,750 100 125 6.4% 56% 175 100 7.9% 64% 

C52 3,100 3,100 160 355 8.3% 69% 285 155 7.1% 65% 

C53 2,400 2,400 90 260 7.3% 74% 240 85 6.8% 74% 

C54 17,900 24,300 1,080 1,845 6.9% 63% 1,470 1,845 7.9% 56% 

C9001 32,700 32,700 1,690 2,695 6.7% 61% 2,055 1,865 6.0% 52% 

C9002 34,900 34,900 1,745 2,565 6.2% 60% 2,505 1,880 6.3% 57% 

C9003 600 450 60 25 8.1% 71% 75 60 12.9% 56% 

C9004 1,750 1,300 85 100 6.1% 54% 140 80 7.2% 64% 

C9005   1,500   105 7.0%     65 4.3%   

C9006 850   50   5.9%   70   8.2%   

C9007 600   30   5.0%   90   15.0%   

C9008   2,300   100 4.3%     155 6.7%   

C9009 1,650 2,050 110 125 6.4% 53% 130 140 7.3% 52% 

C9010 3,900 3,900 310 225 6.9% 58% 330 350 8.7% 51% 

C9011 3,050 2,450 360 110 8.5% 77% 235 270 9.2% 53% 

C9012 3,200 2,450 415 80 8.8% 84% 270 250 9.2% 52% 

C9013 1,450 1,450 50 165 7.4% 77% 170 120 10.0% 59% 

C9014 1,900 1,300 220 55 8.6% 80% 195 140 10.5% 58% 

C9015 1,650 2,050 85 195 7.6% 70% 190 175 9.9% 52% 

C9016 850 850 55 60 6.8% 52% 80 115 11.5% 59% 

C9017 1,750 2,650 90 245 7.6% 73% 220 235 10.3% 52% 

C9018 2,800 2,800 160 245 7.2% 60% 315 235 9.8% 57% 

C9019 21,700 21,700 2,055 1,320 7.8% 61% 1,645 2,015 8.4% 55% 

C9020 3,850 3,850 195 325 6.8% 63% 345 240 7.6% 59% 

C9021 20,500 20,500 1,910 1,160 7.5% 62% 1,465 1,905 8.2% 57% 

 

 



Page 6 of 9 

The proposed K and D factors for the roads in the study area were based on existing K and D 

factors except Walther Blvd. which is based on roads it will connect. See first table on the 

following page for the proposed K factors. Future directional distribution for the roads were 

based on existing directional distribution, see second table on p.6. 

 

 

 

PROPOSED K FACTORS 

Roadway 2016 & 2036  

SR 120, W of SR 317 8.2 

SR 120, Between SR 

317 and SR 316 
8.5 

SR 120, Between SR 

316 and Medical Center 

Blvd. 

8.9 

SR 120, Between 

Medical Center Blvd. 

and Phillip Blvd. 

8.8 

SR 120, Between 

Phillip Blvd. and 

Hurricane Shoals Rd. 

8.8 

SR 120, E of Hurricane 

Shoals Rd. 
8.8 

SR 317, S of SR 120 9.1 

SR 317, Between SR 

120 and Walther Blvd. 
9.5 

SR 317, N of Walther 

Blvd. 
9.4 

SR 316, S of SR 120 6.9 

SR 316, N of SR 120 6.2 
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Walther Blvd., N of SR 

316 
8.5 

Walther Blvd., S of SR 

316 
8.5 

 

 

PROPOSED DIRECTIONAL DISTRIBUTION 

Roadway 2016 & 2036  

SR 120, W of SR 317 55% 

SR 120, Between SR 

317 and SR 316 

51% 

SR 120, Between SR 

316 and Medical Center 

Blvd. 

56% 

SR 120, Between 

Medical Center Blvd. 

and Phillip Blvd. 

58% 

SR 120, Between 

Phillip Blvd. and 

Hurricane Shoals Rd. 

62% 

SR 120, E of Hurricane 

Shoals Rd. 

59% 

SR 317, S of SR 120 50% 

SR 317, Between SR 

120 and Walther Blvd. 

52% 

SR 317, N of Walther 

Blvd. 
51% 

SR 316, S of SR 120 57% 

SR 316, N of SR 120 54% 



Page 8 of 9 

Walther Blvd., N of SR 

316 
55% 

Walther Blvd., S of SR 

316 
55% 
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3.4 Truck Percentages 

The existing truck percentages were calculated based on the classification counts taken at 

multiple locations and are summarized in the following table.  It is assumed that truck volumes 

would not change significantly for the opening or design years. 

TRUCK PERCENTAGES 

 Daily Peak Hour 

Roadway 

24hr T 

% S.U. % COMB. % 

 

T % S.U. % COMB. % 

SR 317, S of 

SR 120 
1 1 0 1 1 0 

SR 317, N 

of SR 120 
1 1 0 1 1 0 

SR 317, N 

of Walther 

Blvd. 

3 2 1 2 1 1 

SR 120, W 

of SR 317 
3 2 1 2 1 1 

SR 120, E of 

SR 317 
2 1 1 2 1 1 

SR 120, E of 

SR 316 EB 
3 2 1 3 2 1 

SR 316 EB 

off ramp to 

SR 120 

6 4 2 4 3 1 

SR 316 EB 

on ramp 

from SR 120 

6 5 1 4 3 1 

SR 316 WB 

off ramp to 

SR 120 

5 4 1 4 3 1 

SR 316 on 

ramp from 

SR 120 

5 3 2 4 3 1 

SR 316, N 

of SR 120 
7 3 4 5 2 3 

Walther 

Blvd., N of 

SR 316 

3 3 0 4 4 0 

Walther 

Blvd., S of 

SR 316 

2 2 0 1 1 0 

 



Department of Transportation 
State of Georgia 

__________________________________________
_________________________  

 
INTERDEPARTMENT CORRESPONDENCE 

 
 

FILE               Gwinnett County  OFFICE Planning 
                   P.I. # 0010425 

        DATE    December 6, 2013 
 
FROM           Cynthia L. VanDyke, State Transportation Planning Administrator 
 
TO              Darryl Duane VanMeter, State Innovative Program Delivery Engineer 
                   Attention: Andrew Hoenig 
 
SUBJECT  Updated Design Traffic Review for SR 316 @ CR 3929/WALTHER BLVD 

– GRADE SEPARATION.   

We have reviewed the consultant’s updated design traffic for the above 
project. The Design Traffic is approved.   

If you have any questions concerning this information, please contact 
Rhonda Niles at (404) 631-1924. 

 

CLV/RFN 



















































HCM 2010 Signalized Intersection Summary 2013 Existing AM

26: SR 317 & Greenvale Rd./Walther Blvd. 1/21/2014

Walther Blvd Overpass Synchro 8 Report

KAM Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 5 30 110 5 145 10 920 385 190 1140 15

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 190.0 186.3 190.0 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 11 5 33 120 5 158 11 1000 0 207 1239 0

Adj No. of Lanes 0 1 0 1 1 0 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 24 11 71 238 7 207 239 1482 663 413 2036 911

Arrive On Green 0.06 0.06 0.06 0.13 0.13 0.13 0.84 0.84 0.00 0.09 0.58 0.00

Sat Flow, veh/h 370 168 1110 1774 49 1542 447 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 49 0 0 120 0 163 11 1000 0 207 1239 0

Grp Sat Flow(s),veh/h/ln 1648 0 0 1774 0 1591 447 1770 1583 1774 1770 1583

Q Serve(g_s), s 2.5 0.0 0.0 5.4 0.0 8.5 0.7 9.1 0.0 5.4 19.7 0.0

Cycle Q Clear(g_c), s 2.5 0.0 0.0 5.4 0.0 8.5 6.9 9.1 0.0 5.4 19.7 0.0

Prop In Lane 0.22 0.67 1.00 0.97 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 106 0 0 238 0 214 239 1482 663 413 2036 911

V/C Ratio(X) 0.46 0.00 0.00 0.50 0.00 0.76 0.05 0.67 0.00 0.50 0.61 0.00

Avail Cap(c_a), veh/h 249 0 0 484 0 434 347 2342 1048 486 3040 1360

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.85 0.85 0.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 38.9 0.0 0.0 34.6 0.0 36.0 5.6 4.8 0.0 12.0 12.0 0.0

Incr Delay (d2), s/veh 3.1 0.0 0.0 1.6 0.0 5.6 0.3 2.1 0.0 0.9 1.4 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.2 0.0 0.0 2.7 0.0 4.1 0.1 4.3 0.0 2.6 9.9 0.0

LnGrp Delay(d),s/veh 42.0 0.0 0.0 36.3 0.0 41.6 5.9 6.9 0.0 12.9 13.3 0.0

LnGrp LOS D D D A A B B

Approach Vol, veh/h 49 283 1011 1446

Approach Delay, s/veh 42.0 39.3 6.9 13.3

Approach LOS D D A B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6 8

Phs Duration (G+Y+Rc), s 13.5 85.9 12.5 99.4 18.1

Change Period (Y+Rc), s 6.0 6.0 7.0 6.0 6.5

Max Green Setting (Gmax), s 11.0 57.0 13.0 74.0 23.5

Max Q Clear Time (g_c+I1), s 7.4 11.1 4.5 21.7 10.5

Green Ext Time (p_c), s 0.2 25.0 0.1 26.6 1.1

Intersection Summary

HCM 2010 Ctrl Delay 14.1

HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary 2013 Existing AM

6: L'ville Market Pl & SR 317 1/21/2014

Walther Blvd Overpass Synchro 8 Report

KAM Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 20 1320 5 0 1255 5 0 5 5 10 0 5

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 190.0 190.0 186.3 186.3 190.0 186.3 186.3

Adj Flow Rate, veh/h 22 1435 0 0 1364 5 0 5 0 11 0 5

Adj No. of Lanes 1 2 1 1 2 0 0 1 1 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 331 2824 1264 337 2547 9 0 52 44 125 0 44

Arrive On Green 0.02 0.80 0.00 0.00 0.70 0.70 0.00 0.03 0.00 0.03 0.00 0.03

Sat Flow, veh/h 1774 3539 1583 1774 3617 13 0 1863 1583 1274 0 1583

Grp Volume(v), veh/h 22 1435 0 0 667 702 0 5 0 11 0 5

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1860 0 1863 1583 1274 0 1583

Q Serve(g_s), s 0.3 11.1 0.0 0.0 14.4 14.4 0.0 0.2 0.0 0.6 0.0 0.2

Cycle Q Clear(g_c), s 0.3 11.1 0.0 0.0 14.4 14.4 0.0 0.2 0.0 0.8 0.0 0.2

Prop In Lane 1.00 1.00 1.00 0.01 0.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 331 2824 1264 337 1246 1310 0 52 44 125 0 44

V/C Ratio(X) 0.07 0.51 0.00 0.00 0.54 0.54 0.00 0.10 0.00 0.09 0.00 0.11

Avail Cap(c_a), veh/h 540 3585 1604 577 1793 1885 0 405 344 392 0 344

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.09 0.09 0.00 0.00 0.88 0.88 0.00 1.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 4.4 2.8 0.0 0.0 5.7 5.7 0.0 38.1 0.0 38.5 0.0 38.1

Incr Delay (d2), s/veh 0.0 0.0 0.0 0.0 1.5 1.4 0.0 0.8 0.0 0.3 0.0 1.1

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.1 5.2 0.0 0.0 7.4 7.7 0.0 0.1 0.0 0.3 0.0 0.1

LnGrp Delay(d),s/veh 4.4 2.8 0.0 0.0 7.1 7.0 0.0 38.9 0.0 38.8 0.0 39.2

LnGrp LOS A A A A D D D

Approach Vol, veh/h 1457 1369 5 16

Approach Delay, s/veh 2.8 7.1 38.9 39.0

Approach LOS A A D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 7.6 112.7 9.7 0.0 120.3 9.7

Change Period (Y+Rc), s 6.0 6.5 7.5 6.0 6.5 7.5

Max Green Setting (Gmax), s 11.0 81.5 17.5 11.0 81.5 17.5

Max Q Clear Time (g_c+I1), s 2.3 16.4 2.8 0.0 13.1 2.2

Green Ext Time (p_c), s 0.0 40.2 0.0 0.0 41.4 0.0

Intersection Summary

HCM 2010 Ctrl Delay 5.1

HCM 2010 LOS A



HCM 2010 Signalized Intersection Summary 2013 Existing AM

24: L'ville Market Way & SR 317 1/21/2014

Walther Blvd Overpass Synchro 8 Report

KAM Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 0 0 25 0 20 5 1285 45 30 1235 5

Number 7 4 14 3 8 18 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 190.0 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0

Adj Flow Rate, veh/h 11 0 0 27 0 0 5 1397 0 33 1342 5

Adj No. of Lanes 0 1 1 0 1 1 1 2 1 1 2 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 29 0 26 59 0 53 329 2134 955 264 2553 10

Arrive On Green 0.02 0.00 0.00 0.03 0.00 0.00 0.60 0.60 0.00 0.05 1.00 1.00

Sat Flow, veh/h 1774 0 1583 1774 0 1583 404 3539 1583 1774 3617 13

Grp Volume(v), veh/h 11 0 0 27 0 0 5 1397 0 33 657 690

Grp Sat Flow(s),veh/h/ln 1774 0 1583 1774 0 1583 404 1770 1583 1774 1770 1860

Q Serve(g_s), s 0.5 0.0 0.0 1.3 0.0 0.0 0.4 21.7 0.0 0.5 0.0 0.0

Cycle Q Clear(g_c), s 0.5 0.0 0.0 1.3 0.0 0.0 0.4 21.7 0.0 0.5 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.01

Lane Grp Cap(c), veh/h 29 0 26 59 0 53 329 2134 955 264 1249 1314

V/C Ratio(X) 0.38 0.00 0.00 0.46 0.00 0.00 0.02 0.65 0.00 0.13 0.53 0.53

Avail Cap(c_a), veh/h 285 0 255 391 0 349 377 2552 1142 440 1635 1719

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00

Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 0.90 0.90 0.00 0.85 0.85 0.85

Uniform Delay (d), s/veh 40.9 0.0 0.0 39.8 0.0 0.0 6.7 10.9 0.0 8.6 0.0 0.0

Incr Delay (d2), s/veh 8.2 0.0 0.0 5.4 0.0 0.0 0.1 1.4 0.0 0.2 1.3 1.3

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 0.7 0.0 0.0 0.1 10.9 0.0 0.3 0.5 0.5

LnGrp Delay(d),s/veh 49.0 0.0 0.0 45.2 0.0 0.0 6.8 12.4 0.0 8.8 1.3 1.3

LnGrp LOS D D A B A A A

Approach Vol, veh/h 11 27 1402 1380

Approach Delay, s/veh 49.0 45.2 12.3 1.5

Approach LOS D D B A

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 112.8 7.9 8.6 104.2 9.3

Change Period (Y+Rc), s 7.5 6.5 6.5 7.5 6.5

Max Green Setting (Gmax), s 77.5 13.5 10.5 60.5 18.5

Max Q Clear Time (g_c+I1), s 2.0 2.5 2.5 23.7 3.3

Green Ext Time (p_c), s 42.3 0.0 0.0 26.9 0.1

Intersection Summary

HCM 2010 Ctrl Delay 7.5

HCM 2010 LOS A



HCM 2010 Signalized Intersection Summary 2013 Existing AM

4: SR 120 & SR 317 1/21/2014

Walther Blvd Overpass Synchro 8 Report

KAM Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 130 410 180 105 855 560 220 655 85 384 816 110

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 141 446 0 114 929 0 239 712 0 417 887 0

Adj No. of Lanes 1 2 1 1 2 1 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 189 880 394 300 853 381 315 629 281 486 969 434

Arrive On Green 0.07 0.25 0.00 0.13 0.48 0.00 0.18 0.18 0.00 0.55 0.55 0.00

Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 141 446 0 114 929 0 239 712 0 417 887 0

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1774 1770 1583 1774 1770 1583

Q Serve(g_s), s 7.5 13.7 0.0 6.1 30.5 0.0 16.2 22.5 0.0 25.4 28.8 0.0

Cycle Q Clear(g_c), s 7.5 13.7 0.0 6.1 30.5 0.0 16.2 22.5 0.0 25.4 28.8 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 189 880 394 300 853 381 315 629 281 486 969 434

V/C Ratio(X) 0.75 0.51 0.00 0.38 1.09 0.00 0.76 1.13 0.00 0.86 0.92 0.00

Avail Cap(c_a), veh/h 190 880 394 315 853 381 315 629 281 533 1062 475

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 2.00 2.00 2.00

Upstream Filter(I) 1.00 1.00 0.00 0.93 0.93 0.00 1.00 1.00 0.00 0.90 0.90 0.00

Uniform Delay (d), s/veh 35.9 40.9 0.0 31.3 32.8 0.0 49.5 52.0 0.0 26.5 27.3 0.0

Incr Delay (d2), s/veh 14.8 2.1 0.0 0.7 57.1 0.0 10.1 78.0 0.0 11.3 10.4 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 4.4 6.9 0.0 3.0 21.4 0.0 8.9 17.7 0.0 13.7 15.1 0.0

LnGrp Delay(d),s/veh 50.7 43.0 0.0 32.0 89.9 0.0 59.6 130.1 0.0 37.8 37.7 0.0

LnGrp LOS D D C F E F D D

Approach Vol, veh/h 587 1043 951 1304

Approach Delay, s/veh 44.8 83.6 112.3 37.7

Approach LOS D F F D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 14.9 42.4 42.7 15.9 41.4 30.0

Change Period (Y+Rc), s 7.0 7.5 8.0 6.5 7.5 7.5

Max Green Setting (Gmax), s 9.0 30.5 38.0 9.5 30.5 22.5

Max Q Clear Time (g_c+I1), s 8.1 15.7 30.8 9.5 32.5 24.5

Green Ext Time (p_c), s 0.0 7.5 3.9 0.0 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 69.4

HCM 2010 LOS E



HCM 2010 Signalized Intersection Summary 2013 Existing AM

7: SR 120 & L'ville Market Drwy 1/21/2014

Walther Blvd Overpass Synchro 8 Report

KAM Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 30 920 50 80 1440 95 45 5 65 40 5 35

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0 190.0 186.3 186.3

Adj Flow Rate, veh/h 33 1000 0 87 1565 0 49 5 71 43 5 0

Adj No. of Lanes 1 3 1 1 3 1 1 1 0 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 294 2913 907 490 3000 934 181 14 202 199 19 215

Arrive On Green 0.05 1.00 0.00 0.06 0.78 0.00 0.14 0.14 0.14 0.14 0.14 0.00

Sat Flow, veh/h 1774 5085 1583 1774 5085 1583 1405 105 1494 830 137 1583

Grp Volume(v), veh/h 33 1000 0 87 1565 0 49 0 76 48 0 0

Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1583 1405 0 1599 968 0 1583

Q Serve(g_s), s 0.6 0.0 0.0 1.6 8.8 0.0 2.7 0.0 3.4 2.3 0.0 0.0

Cycle Q Clear(g_c), s 0.6 0.0 0.0 1.6 8.8 0.0 8.3 0.0 3.4 5.7 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.93 0.90 1.00

Lane Grp Cap(c), veh/h 294 2913 907 490 3000 934 181 0 217 218 0 215

V/C Ratio(X) 0.11 0.34 0.00 0.18 0.52 0.00 0.27 0.00 0.35 0.22 0.00 0.00

Avail Cap(c_a), veh/h 497 4954 1542 662 4954 1542 402 0 468 432 0 464

HCM Platoon Ratio 2.00 2.00 2.00 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.75 0.75 0.00 0.76 0.76 0.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 6.6 0.0 0.0 6.0 4.4 0.0 35.7 0.0 30.8 32.9 0.0 0.0

Incr Delay (d2), s/veh 0.1 0.1 0.0 0.1 0.5 0.0 0.8 0.0 1.0 0.5 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 0.7 4.1 0.0 1.1 0.0 1.6 1.0 0.0 0.0

LnGrp Delay(d),s/veh 6.8 0.1 0.0 6.1 4.9 0.0 36.5 0.0 31.8 33.4 0.0 0.0

LnGrp LOS A A A A D C C

Approach Vol, veh/h 1033 1652 125 48

Approach Delay, s/veh 0.3 5.0 33.6 33.4

Approach LOS A A C C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 8.1 104.3 17.6 9.4 103.0 17.6

Change Period (Y+Rc), s 6.0 6.5 7.0 6.0 6.5 7.0

Max Green Setting (Gmax), s 11.0 76.5 23.0 11.0 76.5 23.0

Max Q Clear Time (g_c+I1), s 2.6 10.8 7.7 3.6 2.0 10.3

Green Ext Time (p_c), s 0.0 35.5 0.6 0.1 37.7 0.6

Intersection Summary

HCM 2010 Ctrl Delay 5.0

HCM 2010 LOS A



HCM 2010 Signalized Intersection Summary 2013 Existing AM

10: SR 120 & SR 316 WB Ramps 1/21/2014

Walther Blvd Overpass Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 0 935 90 640 1360 0 0 0 0 135 0 255

Number 5 2 12 1 6 16 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 0.0 186.3 186.3 186.3 186.3 0.0 190.0 186.3 186.3

Adj Flow Rate, veh/h 0 1016 0 696 1478 0 147 0 0

Adj No. of Lanes 0 3 1 1 2 0 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 0 2 2 2 2 0 2 2 2

Cap, veh/h 0 1989 696 740 2800 0 173 0 155

Arrive On Green 0.00 0.44 0.00 0.59 1.00 0.00 0.10 0.00 0.00

Sat Flow, veh/h 0 4880 1583 1774 3632 0 1774 0 1583

Grp Volume(v), veh/h 0 1016 0 696 1478 0 147 0 0

Grp Sat Flow(s),veh/h/ln 0 1509 1583 1774 1770 0 1774 0 1583

Q Serve(g_s), s 0.0 19.0 0.0 30.6 0.0 0.0 9.5 0.0 0.0

Cycle Q Clear(g_c), s 0.0 19.0 0.0 30.6 0.0 0.0 9.5 0.0 0.0

Prop In Lane 0.00 1.00 1.00 0.00 1.00 1.00

Lane Grp Cap(c), veh/h 0 1989 696 740 2800 0 173 0 155

V/C Ratio(X) 0.00 0.51 0.00 0.94 0.53 0.00 0.85 0.00 0.00

Avail Cap(c_a), veh/h 0 1989 696 905 2800 0 372 0 332

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.00 0.97 0.00 0.68 0.68 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 0.0 23.7 0.0 7.8 0.0 0.0 51.9 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.9 0.0 11.7 0.5 0.0 10.8 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.0 8.1 0.0 15.9 0.2 0.0 5.2 0.0 0.0

LnGrp Delay(d),s/veh 0.0 24.6 0.0 19.4 0.5 0.0 62.7 0.0 0.0

LnGrp LOS C B A E

Approach Vol, veh/h 1016 2174 147

Approach Delay, s/veh 24.6 6.5 62.7

Approach LOS C A E

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s 41.1 71.0 17.9 112.1

Change Period (Y+Rc), s 6.5 6.5 6.5 6.5

Max Green Setting (Gmax), s 45.5 40.5 24.5 92.5

Max Q Clear Time (g_c+I1), s 32.6 21.0 11.5 2.0

Green Ext Time (p_c), s 2.0 15.5 0.0 40.1

Intersection Summary

HCM 2010 Ctrl Delay 14.5

HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary 2013 Existing AM

13: SR 120 & SR 316 EB Ramps 1/21/2014

Walther Blvd Overpass Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 205 865 0 0 1840 75 160 0 690 0 0 0

Number 1 6 16 5 2 12 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 0.0 0.0 186.3 186.3 190.0 186.3 186.3

Adj Flow Rate, veh/h 223 940 0 0 2000 0 174 0 0

Adj No. of Lanes 1 2 0 0 3 1 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2

Cap, veh/h 249 2812 0 0 3109 968 199 0 177

Arrive On Green 0.28 1.00 0.00 0.00 1.00 0.00 0.11 0.00 0.00

Sat Flow, veh/h 1774 3632 0 0 5253 1583 1774 0 1583

Grp Volume(v), veh/h 223 940 0 0 2000 0 174 0 0

Grp Sat Flow(s),veh/h/ln 1774 1770 0 0 1695 1583 1774 0 1583

Q Serve(g_s), s 15.5 0.0 0.0 0.0 0.0 0.0 12.4 0.0 0.0

Cycle Q Clear(g_c), s 15.5 0.0 0.0 0.0 0.0 0.0 12.4 0.0 0.0

Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 249 2812 0 0 3109 968 199 0 177

V/C Ratio(X) 0.90 0.33 0.00 0.00 0.64 0.00 0.88 0.00 0.00

Avail Cap(c_a), veh/h 477 2812 0 0 3109 968 221 0 197

HCM Platoon Ratio 2.00 2.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00

Upstream Filter(I) 0.64 0.64 0.00 0.00 0.63 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 45.3 0.0 0.0 0.0 0.0 0.0 56.1 0.0 0.0

Incr Delay (d2), s/veh 7.4 0.2 0.0 0.0 0.7 0.0 28.3 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 8.0 0.1 0.0 0.0 0.2 0.0 7.7 0.0 0.0

LnGrp Delay(d),s/veh 52.7 0.2 0.0 0.0 0.7 0.0 84.5 0.0 0.0

LnGrp LOS D A A F

Approach Vol, veh/h 1163 2000 174

Approach Delay, s/veh 10.3 0.7 84.5

Approach LOS B A F

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s 23.5 86.1 20.4 109.6

Change Period (Y+Rc), s 5.5 6.0 6.0 6.0

Max Green Setting (Gmax), s 34.5 62.0 16.0 102.0

Max Q Clear Time (g_c+I1), s 17.5 2.0 14.4 2.0

Green Ext Time (p_c), s 0.5 42.0 0.0 57.3

Intersection Summary

HCM 2010 Ctrl Delay 8.4

HCM 2010 LOS A



HCM 2010 Signalized Intersection Summary 2013 Existing AM

1: Medical Center Blvd. & SR 120 1/21/2014

Walther Blvd Overpass Synchro 8 Report

KAM Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 30 1340 185 100 1850 5 50 0 60 10 5 15

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 190.0 186.3 186.3 190.0 190.0 186.3 186.3 186.3 186.3 190.0

Adj Flow Rate, veh/h 33 1457 0 109 2011 5 54 0 0 11 5 16

Adj No. of Lanes 1 3 0 1 2 0 0 1 1 1 1 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 269 3486 0 402 2542 6 165 0 116 113 29 92

Arrive On Green 0.05 1.00 0.00 0.08 1.00 1.00 0.07 0.00 0.00 0.07 0.07 0.07

Sat Flow, veh/h 1774 5253 0 1774 3622 9 1158 0 1583 1412 391 1251

Grp Volume(v), veh/h 33 1457 0 109 982 1034 54 0 0 11 0 21

Grp Sat Flow(s),veh/h/ln 1774 1695 0 1774 1770 1861 1159 0 1583 1412 0 1642

Q Serve(g_s), s 0.5 0.0 0.0 1.6 0.0 0.0 3.4 0.0 0.0 0.7 0.0 1.1

Cycle Q Clear(g_c), s 0.5 0.0 0.0 1.6 0.0 0.0 4.5 0.0 0.0 5.2 0.0 1.1

Prop In Lane 1.00 0.00 1.00 0.00 1.00 1.00 1.00 0.76

Lane Grp Cap(c), veh/h 269 3486 0 402 1242 1306 165 0 116 113 0 120

V/C Ratio(X) 0.12 0.42 0.00 0.27 0.79 0.79 0.33 0.00 0.00 0.10 0.00 0.17

Avail Cap(c_a), veh/h 451 4176 0 614 1512 1590 424 0 413 377 0 428

HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.87 0.87 0.00 0.35 0.35 0.35 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 3.8 0.0 0.0 3.4 0.0 0.0 41.3 0.0 0.0 43.3 0.0 39.2

Incr Delay (d2), s/veh 0.2 0.1 0.0 0.1 1.9 1.8 1.1 0.0 0.0 0.4 0.0 0.7

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.2 0.0 0.0 0.8 0.7 0.7 1.4 0.0 0.0 0.3 0.0 0.5

LnGrp Delay(d),s/veh 3.9 0.1 0.0 3.6 1.9 1.8 42.5 0.0 0.0 43.7 0.0 39.9

LnGrp LOS A A A A A D D D

Approach Vol, veh/h 1490 2125 54 32

Approach Delay, s/veh 0.2 1.9 42.5 41.2

Approach LOS A A D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 7.7 109.1 13.1 9.2 107.7 13.1

Change Period (Y+Rc), s 5.5 6.0 6.5 5.5 6.0 6.5

Max Green Setting (Gmax), s 11.5 77.0 23.5 14.5 74.0 23.5

Max Q Clear Time (g_c+I1), s 2.5 2.0 7.2 3.6 2.0 6.5

Green Ext Time (p_c), s 0.0 61.3 0.3 0.2 59.3 0.3

Intersection Summary

HCM 2010 Ctrl Delay 2.2

HCM 2010 LOS A



HCM 2010 Signalized Intersection Summary 2013 Existing AM

17: Professional/Philip & SR 120 1/21/2014

Walther Blvd Overpass Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 115 1140 155 110 1705 55 60 45 65 15 80 190

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0 186.3 186.3 190.0

Adj Flow Rate, veh/h 125 1239 0 120 1853 0 65 49 0 16 87 0

Adj No. of Lanes 1 2 1 1 2 1 1 1 0 1 1 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 209 2228 997 345 2226 996 175 225 0 205 225 0

Arrive On Green 0.05 0.63 0.00 0.04 0.63 0.00 0.12 0.12 0.00 0.12 0.12 0.00

Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1305 1863 0 1351 1863 0

Grp Volume(v), veh/h 125 1239 0 120 1853 0 65 49 0 16 87 0

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1305 1863 0 1351 1863 0

Q Serve(g_s), s 2.4 19.4 0.0 2.3 39.7 0.0 4.7 2.3 0.0 1.1 4.2 0.0

Cycle Q Clear(g_c), s 2.4 19.4 0.0 2.3 39.7 0.0 8.9 2.3 0.0 3.4 4.2 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00

Lane Grp Cap(c), veh/h 209 2228 997 345 2226 996 175 225 0 205 225 0

V/C Ratio(X) 0.60 0.56 0.00 0.35 0.83 0.00 0.37 0.22 0.00 0.08 0.39 0.00

Avail Cap(c_a), veh/h 329 2228 997 576 2306 1032 493 679 0 534 679 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.90 0.90 0.00 0.09 0.09 0.00 1.00 1.00 0.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 20.1 10.3 0.0 8.2 14.1 0.0 43.6 38.7 0.0 40.2 39.5 0.0

Incr Delay (d2), s/veh 2.5 0.3 0.0 0.1 0.4 0.0 1.3 0.5 0.0 0.2 1.1 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 2.3 9.6 0.0 1.1 19.2 0.0 1.8 1.2 0.0 0.4 2.2 0.0

LnGrp Delay(d),s/veh 22.6 10.6 0.0 8.3 14.4 0.0 44.9 39.2 0.0 40.4 40.6 0.0

LnGrp LOS C B A B D D D D

Approach Vol, veh/h 1364 1973 114 103

Approach Delay, s/veh 11.7 14.1 42.5 40.6

Approach LOS B B D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 10.4 100.3 19.3 10.3 100.4 19.3

Change Period (Y+Rc), s 6.0 6.5 7.5 6.0 6.5 7.5

Max Green Setting (Gmax), s 11.0 63.5 35.5 17.0 57.5 35.5

Max Q Clear Time (g_c+I1), s 4.4 41.7 6.2 4.3 21.4 10.9

Green Ext Time (p_c), s 0.1 19.6 0.9 0.2 30.6 0.9

Intersection Summary

HCM 2010 Ctrl Delay 14.8

HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary 2013 Existing AM

18: Hurricane Shoals Rd & SR 120 1/21/2014

Walther Blvd Overpass Synchro 8 Report

KAM Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 40 125 5 130 265 235 45 1595 70 160 1025 35

Number 3 8 18 7 4 14 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 43 136 5 141 288 0 49 1734 0 174 1114 0

Adj No. of Lanes 1 1 0 2 1 1 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 176 266 10 215 360 306 239 1494 668 212 1637 733

Arrive On Green 0.03 0.15 0.15 0.06 0.19 0.00 0.03 0.42 0.00 0.08 0.46 0.00

Sat Flow, veh/h 1774 1786 66 3442 1863 1583 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 43 0 141 141 288 0 49 1734 0 174 1114 0

Grp Sat Flow(s),veh/h/ln 1774 0 1851 1721 1863 1583 1774 1770 1583 1774 1770 1583

Q Serve(g_s), s 1.9 0.0 6.7 3.8 14.0 0.0 1.5 40.0 0.0 5.2 23.4 0.0

Cycle Q Clear(g_c), s 1.9 0.0 6.7 3.8 14.0 0.0 1.5 40.0 0.0 5.2 23.4 0.0

Prop In Lane 1.00 0.04 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 176 0 275 215 360 306 239 1494 668 212 1637 733

V/C Ratio(X) 0.24 0.00 0.51 0.66 0.80 0.00 0.21 1.16 0.00 0.82 0.68 0.00

Avail Cap(c_a), veh/h 341 0 684 599 806 685 437 1494 668 282 1637 733

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.80 0.80 0.00

Uniform Delay (d), s/veh 33.4 0.0 37.2 43.4 36.5 0.0 16.8 27.4 0.0 21.7 20.0 0.0

Incr Delay (d2), s/veh 0.7 0.0 1.5 3.4 4.1 0.0 0.4 80.2 0.0 11.0 1.8 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.0 0.0 3.5 1.9 7.6 0.0 0.7 35.9 0.0 3.1 11.7 0.0

LnGrp Delay(d),s/veh 34.1 0.0 38.6 46.8 40.6 0.0 17.2 107.6 0.0 32.7 21.8 0.0

LnGrp LOS C D D D B F C C

Approach Vol, veh/h 184 429 1783 1288

Approach Delay, s/veh 37.6 42.6 105.1 23.3

Approach LOS D D F C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 9.4 86.1 8.2 26.3 13.2 82.2 12.4 22.1

Change Period (Y+Rc), s 6.5 7.0 5.5 8.0 6.0 7.0 6.5 8.0

Max Green Setting (Gmax), s 13.5 37.0 11.5 41.0 11.0 40.0 16.5 35.0

Max Q Clear Time (g_c+I1), s 3.5 25.4 3.9 16.0 7.2 42.0 5.8 8.7

Green Ext Time (p_c), s 0.0 10.7 0.0 2.3 0.2 0.0 0.3 2.4

Intersection Summary

HCM 2010 Ctrl Delay 65.8

HCM 2010 LOS E



HCM 2010 Signalized Intersection Summary Existing 2013 PM

26: SR 317 & Greenvale Rd./Walther Blvd. 1/21/2014

Walther Blvd Overpass Synchro 8 Report

KAM Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 5 5 20 160 10 225 15 1090 350 215 1150 5

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 190.0 186.3 190.0 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 5 5 22 174 11 245 16 1185 0 234 1250 0

Adj No. of Lanes 0 1 0 1 1 0 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 12 12 53 299 12 257 236 1589 711 392 2112 945

Arrive On Green 0.05 0.05 0.05 0.17 0.17 0.17 0.90 0.90 0.00 0.09 0.60 0.00

Sat Flow, veh/h 258 258 1134 1774 68 1525 443 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 32 0 0 174 0 256 16 1185 0 234 1250 0

Grp Sat Flow(s),veh/h/ln 1650 0 0 1774 0 1594 443 1770 1583 1774 1770 1583

Q Serve(g_s), s 2.0 0.0 0.0 9.4 0.0 16.5 1.0 10.7 0.0 7.0 22.8 0.0

Cycle Q Clear(g_c), s 2.0 0.0 0.0 9.4 0.0 16.5 8.5 10.7 0.0 7.0 22.8 0.0

Prop In Lane 0.16 0.69 1.00 0.96 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 77 0 0 299 0 269 236 1589 711 392 2112 945

V/C Ratio(X) 0.42 0.00 0.00 0.58 0.00 0.95 0.07 0.75 0.00 0.60 0.59 0.00

Avail Cap(c_a), veh/h 207 0 0 299 0 269 366 2628 1176 523 3413 1527

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.67 0.67 0.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 48.1 0.0 0.0 39.7 0.0 42.7 4.4 3.5 0.0 13.2 13.0 0.0

Incr Delay (d2), s/veh 3.6 0.0 0.0 2.8 0.0 41.8 0.4 2.2 0.0 1.5 1.2 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.0 0.0 0.0 4.8 0.0 10.4 0.1 4.8 0.0 3.5 11.5 0.0

LnGrp Delay(d),s/veh 51.7 0.0 0.0 42.6 0.0 84.5 4.7 5.7 0.0 14.7 14.3 0.0

LnGrp LOS D D F A A B B

Approach Vol, veh/h 32 430 1201 1484

Approach Delay, s/veh 51.7 67.5 5.7 14.3

Approach LOS D E A B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6 8

Phs Duration (G+Y+Rc), s 15.3 98.8 11.8 114.2 24.0

Change Period (Y+Rc), s 6.0 6.0 7.0 6.0 6.5

Max Green Setting (Gmax), s 17.0 77.0 13.0 100.0 17.5

Max Q Clear Time (g_c+I1), s 9.0 12.7 4.0 24.8 18.5

Green Ext Time (p_c), s 0.4 33.8 0.1 36.2 0.0

Intersection Summary

HCM 2010 Ctrl Delay 18.7

HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary Existing 2013 PM

24: L'ville Market Way & SR 317 1/21/2014

Walther Blvd Overpass Synchro 8 Report

KAM Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 35 5 5 130 5 50 15 1370 125 80 1235 15

Number 7 4 14 3 8 18 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 190.0 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0

Adj Flow Rate, veh/h 38 5 5 141 5 0 16 1489 0 87 1342 16

Adj No. of Lanes 0 1 1 0 1 1 1 2 1 1 2 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 66 9 67 178 6 165 294 2018 903 221 2385 28

Arrive On Green 0.04 0.04 0.04 0.10 0.10 0.00 0.57 0.57 0.00 0.07 1.00 1.00

Sat Flow, veh/h 1576 207 1583 1716 61 1583 399 3539 1583 1774 3582 43

Grp Volume(v), veh/h 43 0 5 146 0 0 16 1489 0 87 663 695

Grp Sat Flow(s),veh/h/ln 1784 0 1583 1777 0 1583 399 1770 1583 1774 1770 1855

Q Serve(g_s), s 2.6 0.0 0.3 8.7 0.0 0.0 2.0 34.0 0.0 2.1 0.0 0.0

Cycle Q Clear(g_c), s 2.6 0.0 0.3 8.7 0.0 0.0 2.0 34.0 0.0 2.1 0.0 0.0

Prop In Lane 0.88 1.00 0.97 1.00 1.00 1.00 1.00 0.02

Lane Grp Cap(c), veh/h 75 0 67 185 0 165 294 2018 903 221 1178 1235

V/C Ratio(X) 0.57 0.00 0.07 0.79 0.00 0.00 0.05 0.74 0.00 0.39 0.56 0.56

Avail Cap(c_a), veh/h 221 0 196 481 0 428 321 2256 1009 328 1404 1472

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 0.81 0.81 0.00 0.84 0.84 0.84

Uniform Delay (d), s/veh 51.3 0.0 50.2 47.7 0.0 0.0 10.5 17.4 0.0 15.3 0.0 0.0

Incr Delay (d2), s/veh 6.7 0.0 0.5 7.3 0.0 0.0 0.3 2.0 0.0 1.0 1.6 1.6

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.4 0.0 0.2 4.7 0.0 0.0 0.2 17.1 0.0 1.2 0.5 0.5

LnGrp Delay(d),s/veh 57.9 0.0 50.6 55.0 0.0 0.0 10.8 19.4 0.0 16.3 1.6 1.6

LnGrp LOS E D E B B B A A

Approach Vol, veh/h 48 146 1505 1445

Approach Delay, s/veh 57.2 55.0 19.3 2.5

Approach LOS E E B A

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 121.1 11.1 10.4 110.6 17.8

Change Period (Y+Rc), s 7.5 6.5 6.5 7.5 6.5

Max Green Setting (Gmax), s 86.5 13.5 10.5 69.5 29.5

Max Q Clear Time (g_c+I1), s 2.0 4.6 4.1 36.0 10.7

Green Ext Time (p_c), s 48.7 0.1 0.1 26.1 0.7

Intersection Summary

HCM 2010 Ctrl Delay 13.8

HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary Existing 2013 PM

6: L'ville Market Pl & SR 317 1/21/2014

Walther Blvd Overpass Synchro 8 Report

KAM Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 45 1410 45 10 1330 30 10 5 15 85 10 15

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 190.0 190.0 186.3 186.3 190.0 186.3 186.3

Adj Flow Rate, veh/h 49 1533 0 11 1446 33 11 5 0 92 11 16

Adj No. of Lanes 1 2 1 1 2 0 0 1 1 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 282 2451 1096 244 2382 54 85 28 158 189 15 158

Arrive On Green 0.03 0.69 0.00 0.01 0.67 0.67 0.10 0.10 0.00 0.10 0.10 0.10

Sat Flow, veh/h 1774 3539 1583 1774 3537 81 255 283 1583 1218 146 1583

Grp Volume(v), veh/h 49 1533 0 11 723 756 16 0 0 103 0 16

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1849 538 0 1583 1364 0 1583

Q Serve(g_s), s 0.9 23.8 0.0 0.2 22.8 22.9 0.1 0.0 0.0 0.0 0.0 0.9

Cycle Q Clear(g_c), s 0.9 23.8 0.0 0.2 22.8 22.9 7.7 0.0 0.0 7.6 0.0 0.9

Prop In Lane 1.00 1.00 1.00 0.04 0.69 1.00 0.89 1.00

Lane Grp Cap(c), veh/h 282 2451 1096 244 1192 1245 114 0 158 203 0 158

V/C Ratio(X) 0.17 0.63 0.00 0.05 0.61 0.61 0.14 0.00 0.00 0.51 0.00 0.10

Avail Cap(c_a), veh/h 423 3021 1351 418 1510 1578 445 0 508 522 0 508

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.24 0.24 0.00 0.82 0.82 0.82 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 7.6 8.5 0.0 7.5 9.1 9.1 41.7 0.0 0.0 44.5 0.0 41.5

Incr Delay (d2), s/veh 0.1 0.1 0.0 0.1 1.9 1.8 0.6 0.0 0.0 2.0 0.0 0.3

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.4 11.5 0.0 0.1 11.7 12.2 0.4 0.0 0.0 2.9 0.0 0.4

LnGrp Delay(d),s/veh 7.7 8.5 0.0 7.6 11.0 11.0 42.2 0.0 0.0 46.4 0.0 41.8

LnGrp LOS A A A B B D D D

Approach Vol, veh/h 1582 1490 16 119

Approach Delay, s/veh 8.5 11.0 42.2 45.8

Approach LOS A B D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 9.0 123.4 17.6 7.1 125.3 17.6

Change Period (Y+Rc), s 6.0 6.5 7.5 6.0 6.5 7.5

Max Green Setting (Gmax), s 11.0 86.5 32.5 11.0 86.5 32.5

Max Q Clear Time (g_c+I1), s 2.9 24.9 9.6 2.2 25.8 9.7

Green Ext Time (p_c), s 0.0 43.3 0.7 0.0 42.9 0.7

Intersection Summary

HCM 2010 Ctrl Delay 11.2

HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary Existing 2013 PM

4: SR 120 & SR 317 1/21/2014

Walther Blvd Overpass Synchro 8 Report

KAM Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 245 760 220 145 625 560 275 695 85 415 886 110

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 266 826 0 158 679 0 299 755 0 451 963 0

Adj No. of Lanes 1 2 1 1 2 1 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 286 900 403 209 758 339 374 746 334 451 899 402

Arrive On Green 0.12 0.25 0.00 0.03 0.07 0.00 0.21 0.21 0.00 0.51 0.51 0.00

Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 266 826 0 158 679 0 299 755 0 451 963 0

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1774 1770 1583 1774 1770 1583

Q Serve(g_s), s 17.2 33.9 0.0 10.2 28.5 0.0 23.9 31.5 0.0 38.0 38.0 0.0

Cycle Q Clear(g_c), s 17.2 33.9 0.0 10.2 28.5 0.0 23.9 31.5 0.0 38.0 38.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 286 900 403 209 758 339 374 746 334 451 899 402

V/C Ratio(X) 0.93 0.92 0.00 0.76 0.90 0.00 0.80 1.01 0.00 1.00 1.07 0.00

Avail Cap(c_a), veh/h 286 911 408 209 769 344 374 746 334 451 899 402

HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00 2.00 2.00 2.00

Upstream Filter(I) 1.00 1.00 0.00 0.93 0.93 0.00 1.00 1.00 0.00 0.80 0.80 0.00

Uniform Delay (d), s/veh 41.0 54.2 0.0 46.6 67.8 0.0 56.0 59.0 0.0 36.8 36.8 0.0

Incr Delay (d2), s/veh 35.4 15.7 0.0 13.8 14.5 0.0 11.7 36.1 0.0 38.0 47.9 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 11.2 18.6 0.0 5.8 15.5 0.0 12.9 19.1 0.0 23.1 24.3 0.0

LnGrp Delay(d),s/veh 76.4 69.9 0.0 60.4 82.3 0.0 67.7 95.1 0.0 74.7 84.7 0.0

LnGrp LOS E E E F E F F F

Approach Vol, veh/h 1092 837 1054 1414

Approach Delay, s/veh 71.5 78.2 87.4 81.5

Approach LOS E E F F

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 19.0 46.0 46.0 25.0 40.0 39.0

Change Period (Y+Rc), s 7.0 7.5 8.0 6.5 7.5 7.5

Max Green Setting (Gmax), s 12.0 38.5 38.0 18.5 32.5 31.5

Max Q Clear Time (g_c+I1), s 12.2 35.9 40.0 19.2 30.5 33.5

Green Ext Time (p_c), s 0.0 1.9 0.0 0.0 1.6 0.0

Intersection Summary

HCM 2010 Ctrl Delay 79.8

HCM 2010 LOS E



HCM 2010 Signalized Intersection Summary Existing 2013 PM

7: SR 120 & L'ville Market Drwy 1/21/2014

Walther Blvd Overpass Synchro 8 Report

KAM Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 55 1320 25 60 1225 225 25 10 35 160 5 80

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0 190.0 186.3 186.3

Adj Flow Rate, veh/h 60 1435 0 65 1332 0 27 11 38 174 5 0

Adj No. of Lanes 1 3 1 1 3 1 1 1 0 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 329 2943 916 307 2948 918 133 71 247 294 6 307

Arrive On Green 0.04 0.77 0.00 0.04 0.77 0.00 0.19 0.19 0.19 0.19 0.19 0.00

Sat Flow, veh/h 1774 5085 1583 1774 5085 1583 1405 368 1271 1154 33 1583

Grp Volume(v), veh/h 60 1435 0 65 1332 0 27 0 49 179 0 0

Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1583 1405 0 1639 1187 0 1583

Q Serve(g_s), s 1.4 10.5 0.0 1.5 9.3 0.0 1.9 0.0 2.5 12.7 0.0 0.0

Cycle Q Clear(g_c), s 1.4 10.5 0.0 1.5 9.3 0.0 17.0 0.0 2.5 15.1 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.78 0.97 1.00

Lane Grp Cap(c), veh/h 329 2943 916 307 2948 918 133 0 318 301 0 307

V/C Ratio(X) 0.18 0.49 0.00 0.21 0.45 0.00 0.20 0.00 0.15 0.59 0.00 0.00

Avail Cap(c_a), veh/h 430 4981 1551 406 4981 1551 181 0 375 348 0 362

HCM Platoon Ratio 1.33 1.33 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.34 0.34 0.00 0.81 0.81 0.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 8.3 6.1 0.0 8.4 5.9 0.0 46.9 0.0 33.7 40.0 0.0 0.0

Incr Delay (d2), s/veh 0.1 0.0 0.0 0.3 0.4 0.0 0.7 0.0 0.2 2.1 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.7 4.8 0.0 0.7 4.4 0.0 0.8 0.0 1.1 4.9 0.0 0.0

LnGrp Delay(d),s/veh 8.4 6.1 0.0 8.7 6.3 0.0 47.7 0.0 33.9 42.0 0.0 0.0

LnGrp LOS A A A A D C D

Approach Vol, veh/h 1495 1397 76 179

Approach Delay, s/veh 6.2 6.4 38.8 42.0

Approach LOS A A D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 9.3 114.2 26.5 9.3 114.1 26.5

Change Period (Y+Rc), s 6.0 6.5 7.0 6.0 6.5 7.0

Max Green Setting (Gmax), s 9.0 98.5 23.0 9.0 98.5 23.0

Max Q Clear Time (g_c+I1), s 3.4 11.3 17.1 3.5 12.5 19.0

Green Ext Time (p_c), s 0.0 46.0 0.7 0.0 45.7 0.5

Intersection Summary

HCM 2010 Ctrl Delay 9.1

HCM 2010 LOS A



HCM 2010 Signalized Intersection Summary Existing 2013 PM

10: SR 120 & SR 316 WB Ramps 1/21/2014

Walther Blvd Overpass Synchro 8 Report

KAM Page 5

Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 0 1380 135 605 1285 0 0 0 0 155 0 225

Number 5 2 12 1 6 16 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 0.0 186.3 186.3 186.3 186.3 0.0 190.0 186.3 186.3

Adj Flow Rate, veh/h 0 1500 0 658 1397 0 168 0 0

Adj No. of Lanes 0 3 1 1 2 0 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 0 2 2 2 2 0 2 2 2

Cap, veh/h 0 1683 671 667 2840 0 190 0 170

Arrive On Green 0.00 0.42 0.00 0.67 1.00 0.00 0.11 0.00 0.00

Sat Flow, veh/h 0 4508 1583 1774 3632 0 1774 0 1583

Grp Volume(v), veh/h 0 1500 0 658 1397 0 168 0 0

Grp Sat Flow(s),veh/h/ln 0 1323 1583 1774 1770 0 1774 0 1583

Q Serve(g_s), s 0.0 50.4 0.0 45.1 0.0 0.0 13.4 0.0 0.0

Cycle Q Clear(g_c), s 0.0 50.4 0.0 45.1 0.0 0.0 13.4 0.0 0.0

Prop In Lane 0.00 1.00 1.00 0.00 1.00 1.00

Lane Grp Cap(c), veh/h 0 1683 671 667 2840 0 190 0 170

V/C Ratio(X) 0.00 0.89 0.00 0.99 0.49 0.00 0.88 0.00 0.00

Avail Cap(c_a), veh/h 0 1683 671 698 2840 0 265 0 237

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.00 0.90 0.00 0.79 0.79 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 0.0 38.4 0.0 16.9 0.0 0.0 63.4 0.0 0.0

Incr Delay (d2), s/veh 0.0 7.0 0.0 26.4 0.5 0.0 21.7 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.0 19.4 0.0 29.0 0.2 0.0 7.7 0.0 0.0

LnGrp Delay(d),s/veh 0.0 45.3 0.0 43.3 0.5 0.0 85.0 0.0 0.0

LnGrp LOS D D A F

Approach Vol, veh/h 1500 2055 168

Approach Delay, s/veh 45.3 14.2 85.0

Approach LOS D B F

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s 54.5 73.6 21.9 128.1

Change Period (Y+Rc), s 6.5 6.5 6.5 6.5

Max Green Setting (Gmax), s 50.5 58.5 21.5 115.5

Max Q Clear Time (g_c+I1), s 47.1 52.4 15.4 2.0

Green Ext Time (p_c), s 0.9 5.7 0.0 58.4

Intersection Summary

HCM 2010 Ctrl Delay 29.9

HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Existing 2013 PM

13: SR 120 & SR 316 EB Ramps 1/21/2014

Walther Blvd Overpass Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 155 1380 0 0 1695 90 195 0 880 0 0 0

Number 1 6 16 5 2 12 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 0.0 0.0 186.3 186.3 190.0 186.3 186.3

Adj Flow Rate, veh/h 168 1500 0 0 1842 0 212 0 0

Adj No. of Lanes 1 2 0 0 3 1 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2

Cap, veh/h 191 2808 0 0 3299 1027 225 0 201

Arrive On Green 0.22 1.00 0.00 0.00 0.86 0.00 0.13 0.00 0.00

Sat Flow, veh/h 1774 3632 0 0 5253 1583 1774 0 1583

Grp Volume(v), veh/h 168 1500 0 0 1842 0 212 0 0

Grp Sat Flow(s),veh/h/ln 1774 1770 0 0 1695 1583 1774 0 1583

Q Serve(g_s), s 13.7 0.0 0.0 0.0 14.4 0.0 17.8 0.0 0.0

Cycle Q Clear(g_c), s 13.7 0.0 0.0 0.0 14.4 0.0 17.8 0.0 0.0

Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 191 2808 0 0 3299 1027 225 0 201

V/C Ratio(X) 0.88 0.53 0.00 0.00 0.56 0.00 0.94 0.00 0.00

Avail Cap(c_a), veh/h 645 2808 0 0 3299 1027 225 0 201

HCM Platoon Ratio 2.00 2.00 1.00 1.00 1.33 1.33 1.00 1.00 1.00

Upstream Filter(I) 0.16 0.16 0.00 0.00 0.66 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 57.9 0.0 0.0 0.0 4.6 0.0 65.0 0.0 0.0

Incr Delay (d2), s/veh 2.3 0.1 0.0 0.0 0.5 0.0 44.4 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 6.8 0.0 0.0 0.0 6.7 0.0 11.5 0.0 0.0

LnGrp Delay(d),s/veh 60.1 0.1 0.0 0.0 5.1 0.0 109.3 0.0 0.0

LnGrp LOS E A A F

Approach Vol, veh/h 1668 1842 212

Approach Delay, s/veh 6.2 5.1 109.3

Approach LOS A A F

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s 21.7 103.3 25.0 125.0

Change Period (Y+Rc), s 5.5 6.0 6.0 6.0

Max Green Setting (Gmax), s 54.5 59.0 19.0 119.0

Max Q Clear Time (g_c+I1), s 15.7 16.4 19.8 2.0

Green Ext Time (p_c), s 0.5 36.3 0.0 78.2

Intersection Summary

HCM 2010 Ctrl Delay 11.5

HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary Existing 2013 PM

1: Medical Center Blvd. & SR 120 1/21/2014

Walther Blvd Overpass Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 25 2175 60 25 1620 10 145 0 95 15 5 20

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 190.0 186.3 186.3 190.0 190.0 186.3 186.3 186.3 186.3 190.0

Adj Flow Rate, veh/h 27 2364 0 27 1761 11 158 0 0 16 5 22

Adj No. of Lanes 1 3 0 1 2 0 0 1 1 1 1 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 273 3488 0 138 2473 15 251 0 247 99 47 207

Arrive On Green 0.01 0.46 0.00 0.04 1.00 1.00 0.16 0.00 0.00 0.16 0.16 0.16

Sat Flow, veh/h 1774 5253 0 1774 3606 23 1252 0 1583 1412 302 1327

Grp Volume(v), veh/h 27 2364 0 27 864 908 158 0 0 16 0 27

Grp Sat Flow(s),veh/h/ln 1774 1695 0 1774 1770 1859 1252 0 1583 1412 0 1629

Q Serve(g_s), s 0.6 47.3 0.0 0.6 0.0 0.0 14.4 0.0 0.0 1.4 0.0 1.8

Cycle Q Clear(g_c), s 0.6 47.3 0.0 0.6 0.0 0.0 16.3 0.0 0.0 17.7 0.0 1.8

Prop In Lane 1.00 0.00 1.00 0.01 1.00 1.00 1.00 0.81

Lane Grp Cap(c), veh/h 273 3488 0 138 1214 1275 251 0 247 99 0 254

V/C Ratio(X) 0.10 0.68 0.00 0.20 0.71 0.71 0.63 0.00 0.00 0.16 0.00 0.11

Avail Cap(c_a), veh/h 397 3569 0 302 1283 1348 318 0 324 167 0 333

HCM Platoon Ratio 0.67 0.67 0.67 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.09 0.09 0.00 0.59 0.59 0.59 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 5.8 23.8 0.0 15.9 0.0 0.0 53.9 0.0 0.0 61.6 0.0 46.9

Incr Delay (d2), s/veh 0.0 0.0 0.0 0.4 2.1 2.0 2.6 0.0 0.0 0.8 0.0 0.2

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.3 22.2 0.0 0.4 0.7 0.7 5.7 0.0 0.0 0.6 0.0 0.8

LnGrp Delay(d),s/veh 5.8 23.8 0.0 16.3 2.1 2.0 56.5 0.0 0.0 62.4 0.0 47.1

LnGrp LOS A C B A A E E D

Approach Vol, veh/h 2391 1799 158 43

Approach Delay, s/veh 23.6 2.3 56.5 52.8

Approach LOS C A E D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 8.0 115.3 26.7 8.0 115.3 26.7

Change Period (Y+Rc), s 5.5 6.0 6.5 5.5 6.0 6.5

Max Green Setting (Gmax), s 11.5 94.0 26.5 14.5 91.0 26.5

Max Q Clear Time (g_c+I1), s 2.6 2.0 19.7 2.6 49.3 18.3

Green Ext Time (p_c), s 0.0 82.6 0.6 0.0 39.6 0.6

Intersection Summary

HCM 2010 Ctrl Delay 16.4

HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary Existing 2013 PM

17: Professional/Philip & SR 120 1/21/2014

Walther Blvd Overpass Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 185 2030 70 55 1325 30 110 75 215 50 30 220

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0 186.3 186.3 190.0

Adj Flow Rate, veh/h 201 2207 0 60 1440 0 120 82 0 54 33 0

Adj No. of Lanes 1 2 1 1 2 1 1 1 0 1 1 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 313 2386 1068 136 2283 1021 214 237 0 175 237 0

Arrive On Green 0.06 0.67 0.00 0.03 0.65 0.00 0.13 0.13 0.00 0.13 0.13 0.00

Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1370 1863 0 1311 1863 0

Grp Volume(v), veh/h 201 2207 0 60 1440 0 120 82 0 54 33 0

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1370 1863 0 1311 1863 0

Q Serve(g_s), s 4.5 63.7 0.0 1.3 28.8 0.0 10.1 4.7 0.0 4.6 1.9 0.0

Cycle Q Clear(g_c), s 4.5 63.7 0.0 1.3 28.8 0.0 11.9 4.7 0.0 9.4 1.9 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00

Lane Grp Cap(c), veh/h 313 2386 1068 136 2283 1021 214 237 0 175 237 0

V/C Ratio(X) 0.64 0.92 0.00 0.44 0.63 0.00 0.56 0.35 0.00 0.31 0.14 0.00

Avail Cap(c_a), veh/h 495 2412 1079 295 2283 1021 451 560 0 402 560 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.72 0.72 0.00 0.63 0.63 0.00 1.00 1.00 0.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 13.5 16.6 0.0 27.9 12.5 0.0 51.1 47.1 0.0 51.3 45.8 0.0

Incr Delay (d2), s/veh 1.6 5.0 0.0 1.4 0.8 0.0 2.3 0.9 0.0 1.0 0.3 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 3.6 32.3 0.0 1.3 14.3 0.0 3.9 2.5 0.0 1.7 1.0 0.0

LnGrp Delay(d),s/veh 15.1 21.7 0.0 29.3 13.4 0.0 53.4 47.9 0.0 52.3 46.1 0.0

LnGrp LOS B C C B D D D D

Approach Vol, veh/h 2408 1500 202 87

Approach Delay, s/veh 21.1 14.0 51.2 49.9

Approach LOS C B D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 12.9 114.6 22.5 9.4 118.0 22.5

Change Period (Y+Rc), s 6.0 6.5 7.5 6.0 6.5 7.5

Max Green Setting (Gmax), s 19.0 75.5 35.5 14.0 80.5 35.5

Max Q Clear Time (g_c+I1), s 6.5 30.8 11.4 3.3 65.7 13.9

Green Ext Time (p_c), s 0.4 41.3 1.1 0.1 13.9 1.1

Intersection Summary

HCM 2010 Ctrl Delay 20.6

HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Existing 2013 PM

18: Hurricane Shoals Rd & SR 120 1/21/2014

Walther Blvd Overpass Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 45 200 15 135 165 195 35 1170 215 380 1880 25

Number 3 8 18 7 4 14 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 49 217 16 147 179 0 38 1272 0 413 2043 0

Adj No. of Lanes 1 1 0 2 1 1 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 233 264 19 198 348 296 96 1799 805 279 1949 872

Arrive On Green 0.03 0.15 0.15 0.06 0.19 0.00 0.02 0.51 0.00 0.07 0.55 0.00

Sat Flow, veh/h 1774 1714 126 3442 1863 1583 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 49 0 233 147 179 0 38 1272 0 413 2043 0

Grp Sat Flow(s),veh/h/ln 1774 0 1840 1721 1863 1583 1774 1770 1583 1774 1770 1583

Q Serve(g_s), s 3.0 0.0 16.0 5.5 11.3 0.0 1.3 35.9 0.0 9.0 71.7 0.0

Cycle Q Clear(g_c), s 3.0 0.0 16.0 5.5 11.3 0.0 1.3 35.9 0.0 9.0 71.7 0.0

Prop In Lane 1.00 0.07 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 233 0 283 198 348 296 96 1799 805 279 1949 872

V/C Ratio(X) 0.21 0.00 0.82 0.74 0.51 0.00 0.40 0.71 0.00 1.48 1.05 0.00

Avail Cap(c_a), veh/h 305 0 509 225 515 438 512 1876 839 279 1949 872

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.15 0.15 0.00

Uniform Delay (d), s/veh 44.5 0.0 53.3 60.4 47.6 0.0 31.4 24.6 0.0 27.9 29.2 0.0

Incr Delay (d2), s/veh 0.4 0.0 5.9 11.0 1.2 0.0 2.6 2.4 0.0 219.8 24.5 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.5 0.0 8.6 2.9 5.9 0.0 0.8 18.1 0.0 22.6 41.3 0.0

LnGrp Delay(d),s/veh 45.0 0.0 59.3 71.4 48.8 0.0 34.1 26.9 0.0 247.7 53.7 0.0

LnGrp LOS D E E D C C F F

Approach Vol, veh/h 282 326 1310 2456

Approach Delay, s/veh 56.8 59.0 27.1 86.4

Approach LOS E E C F

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 9.5 98.5 9.7 32.3 15.0 93.0 14.0 28.0

Change Period (Y+Rc), s 6.5 7.0 5.5 8.0 6.0 7.0 6.5 8.0

Max Green Setting (Gmax), s 33.5 44.0 9.5 36.0 9.0 69.0 8.5 36.0

Max Q Clear Time (g_c+I1), s 3.3 73.7 5.0 13.3 11.0 37.9 7.5 18.0

Green Ext Time (p_c), s 0.1 0.0 0.0 2.2 0.0 28.2 0.0 2.1

Intersection Summary

HCM 2010 Ctrl Delay 64.7

HCM 2010 LOS E



HCM 2010 Signalized Intersection Summary 2016 No Build AM

26: SR 317 & Greenvale Rd./Walther Blvd. 1/21/2014

Walther Blvd Overpass Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 5 20 115 5 150 15 945 390 195 1175 15

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 190.0 186.3 190.0 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 11 5 22 125 5 163 16 1027 424 212 1277 16

Adj No. of Lanes 0 1 0 1 1 0 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 26 12 52 234 6 204 240 1615 722 372 2142 958

Arrive On Green 0.05 0.05 0.05 0.13 0.13 0.13 0.91 0.91 0.91 0.08 0.61 0.61

Sat Flow, veh/h 483 219 966 1774 47 1543 425 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 38 0 0 125 0 168 16 1027 424 212 1277 16

Grp Sat Flow(s),veh/h/ln 1668 0 0 1774 0 1590 425 1770 1583 1774 1770 1583

Q Serve(g_s), s 2.1 0.0 0.0 6.1 0.0 9.6 0.9 5.6 4.7 5.5 20.8 0.4

Cycle Q Clear(g_c), s 2.1 0.0 0.0 6.1 0.0 9.6 7.8 5.6 4.7 5.5 20.8 0.4

Prop In Lane 0.29 0.58 1.00 0.97 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 90 0 0 234 0 210 240 1615 722 372 2142 958

V/C Ratio(X) 0.42 0.00 0.00 0.53 0.00 0.80 0.07 0.64 0.59 0.57 0.60 0.02

Avail Cap(c_a), veh/h 232 0 0 352 0 315 296 2086 933 564 2996 1340

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.84 0.84 0.84 1.00 1.00 1.00

Uniform Delay (d), s/veh 42.8 0.0 0.0 37.8 0.0 39.3 3.4 2.5 2.4 10.9 11.4 7.3

Incr Delay (d2), s/veh 3.2 0.0 0.0 1.9 0.0 8.4 0.5 1.6 2.9 1.4 1.2 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.0 0.0 0.0 3.1 0.0 4.7 0.1 2.7 2.3 2.8 10.5 0.2

LnGrp Delay(d),s/veh 45.9 0.0 0.0 39.7 0.0 47.7 3.9 4.1 5.3 12.3 12.6 7.4

LnGrp LOS D D D A A A B B A

Approach Vol, veh/h 38 293 1467 1505

Approach Delay, s/veh 45.9 44.3 4.4 12.5

Approach LOS D D A B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6 8

Phs Duration (G+Y+Rc), s 13.9 85.3 12.0 99.2 18.8

Change Period (Y+Rc), s 6.0 6.0 7.0 6.0 6.5

Max Green Setting (Gmax), s 18.0 55.0 13.0 79.0 18.5

Max Q Clear Time (g_c+I1), s 7.5 9.8 4.1 22.8 11.6

Green Ext Time (p_c), s 0.4 29.5 0.1 33.7 0.8

Intersection Summary

HCM 2010 Ctrl Delay 12.1

HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 0 0 25 0 20 5 1320 45 30 1275 5

Number 7 4 14 3 8 18 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 190.0 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0

Adj Flow Rate, veh/h 11 0 0 27 0 22 5 1435 49 33 1386 5

Adj No. of Lanes 0 1 1 0 1 1 1 2 1 1 2 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 29 0 26 91 0 81 302 1891 846 210 2388 9

Arrive On Green 0.02 0.00 0.00 0.05 0.00 0.05 0.53 0.53 0.53 0.05 1.00 1.00

Sat Flow, veh/h 1774 0 1583 1774 0 1583 387 3539 1583 1774 3617 13

Grp Volume(v), veh/h 11 0 0 27 0 22 5 1435 49 33 678 713

Grp Sat Flow(s),veh/h/ln 1774 0 1583 1774 0 1583 387 1770 1583 1774 1770 1860

Q Serve(g_s), s 0.5 0.0 0.0 1.1 0.0 1.0 0.5 23.9 1.1 0.0 0.0 0.0

Cycle Q Clear(g_c), s 0.5 0.0 0.0 1.1 0.0 1.0 0.5 23.9 1.1 0.0 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.01

Lane Grp Cap(c), veh/h 29 0 26 91 0 81 302 1891 846 210 1169 1229

V/C Ratio(X) 0.38 0.00 0.00 0.30 0.00 0.27 0.02 0.76 0.06 0.16 0.58 0.58

Avail Cap(c_a), veh/h 318 0 284 377 0 336 450 3243 1451 245 1880 1976

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00

Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.90 0.90 0.90 0.84 0.84 0.84

Uniform Delay (d), s/veh 36.7 0.0 0.0 34.4 0.0 34.4 8.3 13.7 8.4 24.7 0.0 0.0

Incr Delay (d2), s/veh 7.9 0.0 0.0 1.8 0.0 1.8 0.1 2.6 0.1 0.3 1.8 1.7

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 0.6 0.0 0.5 0.1 12.2 0.5 0.6 0.6 0.6

LnGrp Delay(d),s/veh 44.6 0.0 0.0 36.2 0.0 36.2 8.4 16.4 8.5 25.0 1.8 1.7

LnGrp LOS D D D A B A C A A

Approach Vol, veh/h 11 49 1489 1424

Approach Delay, s/veh 44.6 36.2 16.1 2.3

Approach LOS D D B A

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 111.9 7.7 64.2 47.7 10.3

Change Period (Y+Rc), s 7.5 6.5 7.5 * 7.5 6.5

Max Green Setting (Gmax), s 80.0 13.5 3.5 * 69 16.0

Max Q Clear Time (g_c+I1), s 2.0 2.5 2.0 25.9 3.1

Green Ext Time (p_c), s 12.7 0.0 1.1 14.3 0.1

Intersection Summary

HCM 2010 Ctrl Delay 9.9

HCM 2010 LOS A

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 20 1355 5 0 1295 5 0 5 5 10 0 5

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 190.0 190.0 186.3 186.3 190.0 186.3 186.3

Adj Flow Rate, veh/h 22 1473 5 0 1408 5 0 5 5 11 0 5

Adj No. of Lanes 1 2 1 1 2 0 0 1 1 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 268 2489 1114 261 2018 7 0 67 57 181 0 57

Arrive On Green 0.02 0.70 0.70 0.00 0.56 0.56 0.00 0.04 0.04 0.04 0.00 0.04

Sat Flow, veh/h 1774 3539 1583 1774 3617 13 0 1863 1583 1298 0 1583

Grp Volume(v), veh/h 22 1473 5 0 689 724 0 5 5 11 0 5

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1860 0 1863 1583 1298 0 1583

Q Serve(g_s), s 0.0 11.4 0.1 0.0 15.1 15.1 0.0 0.1 0.2 0.4 0.0 0.2

Cycle Q Clear(g_c), s 0.0 11.4 0.1 0.0 15.1 15.1 0.0 0.1 0.2 0.6 0.0 0.2

Prop In Lane 1.00 1.00 1.00 0.01 0.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 268 2489 1114 261 987 1038 0 67 57 181 0 57

V/C Ratio(X) 0.08 0.59 0.00 0.00 0.70 0.70 0.00 0.07 0.09 0.06 0.00 0.09

Avail Cap(c_a), veh/h 406 5835 2610 390 2852 2998 0 607 516 587 0 516

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.30 0.30 0.30 0.00 0.87 0.87 0.00 1.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 15.5 4.0 2.4 0.0 8.6 8.6 0.0 25.0 25.0 25.3 0.0 25.0

Incr Delay (d2), s/veh 0.0 0.1 0.0 0.0 3.6 3.4 0.0 0.5 0.7 0.1 0.0 0.7

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.3 5.3 0.0 0.0 8.3 8.6 0.0 0.1 0.1 0.2 0.0 0.1

LnGrp Delay(d),s/veh 15.5 4.1 2.4 0.0 12.2 12.0 0.0 25.5 25.7 25.4 0.0 25.7

LnGrp LOS B A A B B C C C C

Approach Vol, veh/h 1500 1413 10 16

Approach Delay, s/veh 4.3 12.1 25.6 25.5

Approach LOS A B C C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 84.1 36.4 9.4 0.0 120.6 9.4

Change Period (Y+Rc), s 6.5 * 6.5 7.5 6.0 6.5 7.5

Max Green Setting (Gmax), s 5.5 * 86.5 17.5 4.0 88.5 17.5

Max Q Clear Time (g_c+I1), s 2.0 17.1 2.6 0.0 13.4 2.2

Green Ext Time (p_c), s 2.7 12.8 0.0 0.0 16.1 0.0

Intersection Summary

HCM 2010 Ctrl Delay 8.2

HCM 2010 LOS A

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 135 420 185 110 875 575 230 670 90 395 840 115

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 147 457 201 120 951 625 250 728 0 429 913 125

Adj No. of Lanes 1 2 1 1 2 1 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 152 902 404 281 950 425 362 721 323 437 871 390

Arrive On Green 0.05 0.25 0.25 0.13 0.54 0.54 0.20 0.20 0.00 0.25 0.25 0.25

Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 147 457 201 120 951 625 250 728 0 429 913 125

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1774 1770 1583 1774 1770 1583

Q Serve(g_s), s 7.1 14.4 14.1 6.4 34.9 34.9 17.0 26.5 0.0 31.3 32.0 8.4

Cycle Q Clear(g_c), s 7.1 14.4 14.1 6.4 34.9 34.9 17.0 26.5 0.0 31.3 32.0 8.4

Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 152 902 404 281 950 425 362 721 323 437 871 390

V/C Ratio(X) 0.97 0.51 0.50 0.43 1.00 1.47 0.69 1.01 0.00 0.98 1.05 0.32

Avail Cap(c_a), veh/h 152 902 404 290 950 425 362 721 323 437 871 390

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 0.92 0.92 0.92 1.00 1.00 0.00 0.89 0.89 0.89

Uniform Delay (d), s/veh 40.8 41.4 41.3 31.0 30.1 30.1 48.0 51.8 0.0 48.7 49.0 40.1

Incr Delay (d2), s/veh 62.3 2.0 4.3 0.9 28.2 223.2 5.5 35.8 0.0 35.9 42.1 0.4

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 4.4 7.3 6.6 3.1 20.3 41.2 8.9 16.5 0.0 19.6 20.7 3.7

LnGrp Delay(d),s/veh 103.1 43.5 45.7 31.9 58.3 253.3 53.5 87.5 0.0 84.6 91.1 40.5

LnGrp LOS F D D C F F D F F F D

Approach Vol, veh/h 805 1696 978 1467

Approach Delay, s/veh 54.9 128.2 78.8 84.9

Approach LOS D F E F

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 15.4 40.6 40.0 13.6 42.4 34.0

Change Period (Y+Rc), s 7.0 7.5 8.0 6.5 7.5 7.5

Max Green Setting (Gmax), s 9.0 32.5 32.0 7.1 34.9 26.5

Max Q Clear Time (g_c+I1), s 8.4 16.4 34.0 9.1 36.9 28.5

Green Ext Time (p_c), s 0.0 10.8 0.0 0.0 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 93.7

HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 30 950 50 80 1480 100 45 5 70 40 5 35

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0 190.0 186.3 186.3

Adj Flow Rate, veh/h 33 1033 0 87 1609 0 49 5 76 43 5 0

Adj No. of Lanes 1 3 1 1 3 1 1 1 0 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 231 3168 986 481 3236 1007 159 13 203 180 17 215

Arrive On Green 0.05 1.00 0.00 0.01 0.21 0.00 0.14 0.14 0.14 0.14 0.14 0.00

Sat Flow, veh/h 1774 5085 1583 1774 5085 1583 1405 99 1499 800 126 1583

Grp Volume(v), veh/h 33 1033 0 87 1609 0 49 0 81 48 0 0

Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1583 1405 0 1598 926 0 1583

Q Serve(g_s), s 0.6 0.0 0.0 1.7 26.7 0.0 3.3 0.0 4.4 2.9 0.0 0.0

Cycle Q Clear(g_c), s 0.6 0.0 0.0 1.7 26.7 0.0 10.5 0.0 4.4 7.3 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.94 0.90 1.00

Lane Grp Cap(c), veh/h 231 3168 986 481 3236 1007 159 0 217 197 0 215

V/C Ratio(X) 0.14 0.33 0.00 0.18 0.50 0.00 0.31 0.00 0.37 0.24 0.00 0.00

Avail Cap(c_a), veh/h 354 4171 1299 599 4224 1315 291 0 367 325 0 364

HCM Platoon Ratio 2.00 2.00 2.00 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.68 0.68 0.00 0.74 0.74 0.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 9.6 0.0 0.0 5.9 24.3 0.0 43.9 0.0 37.7 40.4 0.0 0.0

Incr Delay (d2), s/veh 0.2 0.0 0.0 0.1 0.4 0.0 1.1 0.0 1.1 0.6 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 0.8 12.7 0.0 1.3 0.0 2.0 1.2 0.0 0.0

LnGrp Delay(d),s/veh 9.8 0.0 0.0 6.1 24.7 0.0 45.0 0.0 38.7 41.1 0.0 0.0

LnGrp LOS A A A C D D D

Approach Vol, veh/h 1066 1696 130 48

Approach Delay, s/veh 0.3 23.8 41.1 41.1

Approach LOS A C D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 8.3 101.7 20.0 9.6 100.4 20.0

Change Period (Y+Rc), s 6.0 6.5 7.0 6.0 6.5 7.0

Max Green Setting (Gmax), s 9.0 79.5 22.0 10.0 78.5 22.0

Max Q Clear Time (g_c+I1), s 2.6 28.7 9.3 3.7 2.0 12.5

Green Ext Time (p_c), s 0.0 32.2 0.7 0.1 40.2 0.5

Intersection Summary

HCM 2010 Ctrl Delay 16.3

HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 0 965 95 660 1395 0 0 0 0 135 0 265

Number 5 2 12 1 6 16 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 0.0 186.3 186.3 186.3 186.3 0.0 190.0 186.3 186.3

Adj Flow Rate, veh/h 0 1049 0 717 1516 0 147 0 0

Adj No. of Lanes 0 3 1 1 2 0 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 0 2 2 2 2 0 2 2 2

Cap, veh/h 0 1349 472 880 2808 0 173 0 154

Arrive On Green 0.00 0.30 0.00 0.44 0.79 0.00 0.10 0.00 0.00

Sat Flow, veh/h 0 4880 1583 1774 3632 0 1774 0 1583

Grp Volume(v), veh/h 0 1049 0 717 1516 0 147 0 0

Grp Sat Flow(s),veh/h/ln 0 1509 1583 1774 1770 0 1774 0 1583

Q Serve(g_s), s 0.0 25.2 0.0 34.2 18.4 0.0 9.7 0.0 0.0

Cycle Q Clear(g_c), s 0.0 25.2 0.0 34.2 18.4 0.0 9.7 0.0 0.0

Prop In Lane 0.00 1.00 1.00 0.00 1.00 1.00

Lane Grp Cap(c), veh/h 0 1349 472 880 2808 0 173 0 154

V/C Ratio(X) 0.00 0.78 0.00 0.82 0.54 0.00 0.85 0.00 0.00

Avail Cap(c_a), veh/h 0 1349 472 880 2808 0 335 0 299

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.00 0.97 0.00 0.09 0.09 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 0.0 38.2 0.0 25.6 4.5 0.0 52.9 0.0 0.0

Incr Delay (d2), s/veh 0.0 4.3 0.0 0.6 0.1 0.0 10.9 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.0 11.0 0.0 20.1 8.9 0.0 5.3 0.0 0.0

LnGrp Delay(d),s/veh 0.0 42.5 0.0 26.2 4.5 0.0 63.8 0.0 0.0

LnGrp LOS D C A E

Approach Vol, veh/h 1049 2233 147

Approach Delay, s/veh 42.5 11.5 63.8

Approach LOS D B E

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s 69.9 42.0 18.1 111.9

Change Period (Y+Rc), s 6.5 6.5 6.5 6.5

Max Green Setting (Gmax), s 52.5 35.5 22.5 94.5

Max Q Clear Time (g_c+I1), s 36.2 27.2 11.7 20.4

Green Ext Time (p_c), s 11.5 4.1 0.0 24.7

Intersection Summary

HCM 2010 Ctrl Delay 23.2

HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 210 890 0 0 1890 80 165 0 710 0 0 0

Number 1 6 16 5 2 12 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 0.0 0.0 186.3 186.3 190.0 186.3 186.3

Adj Flow Rate, veh/h 228 967 0 0 2054 0 179 0 0

Adj No. of Lanes 1 2 0 0 3 1 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2

Cap, veh/h 259 2658 0 0 2775 864 212 0 189

Arrive On Green 0.15 0.75 0.00 0.00 0.55 0.00 0.12 0.00 0.00

Sat Flow, veh/h 1774 3632 0 0 5253 1583 1774 0 1583

Grp Volume(v), veh/h 228 967 0 0 2054 0 179 0 0

Grp Sat Flow(s),veh/h/ln 1774 1770 0 0 1695 1583 1774 0 1583

Q Serve(g_s), s 11.7 8.7 0.0 0.0 28.5 0.0 9.1 0.0 0.0

Cycle Q Clear(g_c), s 11.7 8.7 0.0 0.0 28.5 0.0 9.1 0.0 0.0

Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 259 2658 0 0 2775 864 212 0 189

V/C Ratio(X) 0.88 0.36 0.00 0.00 0.74 0.00 0.85 0.00 0.00

Avail Cap(c_a), veh/h 259 2658 0 0 2775 864 939 0 838

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.49 0.49 0.00 0.00 0.60 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 38.7 3.9 0.0 0.0 16.0 0.0 39.9 0.0 0.0

Incr Delay (d2), s/veh 15.9 0.2 0.0 0.0 1.1 0.0 9.0 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 6.8 4.2 0.0 0.0 13.4 0.0 5.0 0.0 0.0

LnGrp Delay(d),s/veh 54.6 4.1 0.0 0.0 17.1 0.0 48.9 0.0 0.0

LnGrp LOS D A B D

Approach Vol, veh/h 1195 2054 179

Approach Delay, s/veh 13.8 17.1 48.9

Approach LOS B B D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s 19.0 94.0 17.0 113.0

Change Period (Y+Rc), s 5.5 6.0 6.0 6.0

Max Green Setting (Gmax), s 13.5 50.5 49.0 69.5

Max Q Clear Time (g_c+I1), s 13.7 30.5 11.1 10.7

Green Ext Time (p_c), s 0.0 17.7 0.0 42.9

Intersection Summary

HCM 2010 Ctrl Delay 17.6

HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 30 1380 190 100 1900 5 55 0 60 10 5 15

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 190.0 186.3 186.3 190.0 190.0 186.3 186.3 186.3 186.3 190.0

Adj Flow Rate, veh/h 33 1500 0 109 2065 5 60 0 0 11 5 16

Adj No. of Lanes 1 3 0 1 2 0 0 1 1 1 1 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 253 3639 0 341 2639 6 159 0 122 101 30 97

Arrive On Green 0.02 0.72 0.00 0.07 1.00 1.00 0.08 0.00 0.00 0.08 0.08 0.08

Sat Flow, veh/h 1774 5253 0 1774 3622 9 1171 0 1583 1412 391 1251

Grp Volume(v), veh/h 33 1500 0 109 1008 1062 60 0 0 11 0 21

Grp Sat Flow(s),veh/h/ln 1774 1695 0 1774 1770 1861 1171 0 1583 1412 0 1642

Q Serve(g_s), s 0.5 12.5 0.0 1.8 0.0 0.0 4.5 0.0 0.0 0.8 0.0 1.3

Cycle Q Clear(g_c), s 0.5 12.5 0.0 1.8 0.0 0.0 5.7 0.0 0.0 6.5 0.0 1.3

Prop In Lane 1.00 0.00 1.00 0.00 1.00 1.00 1.00 0.76

Lane Grp Cap(c), veh/h 253 3639 0 341 1289 1356 159 0 122 101 0 127

V/C Ratio(X) 0.13 0.41 0.00 0.32 0.78 0.78 0.38 0.00 0.00 0.11 0.00 0.17

Avail Cap(c_a), veh/h 287 4173 0 436 1536 1616 262 0 240 206 0 249

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.48 0.48 0.00 0.37 0.37 0.37 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 3.7 6.0 0.0 4.4 0.0 0.0 48.1 0.0 0.0 50.7 0.0 45.5

Incr Delay (d2), s/veh 0.1 0.0 0.0 0.2 1.8 1.7 1.5 0.0 0.0 0.5 0.0 0.6

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.3 5.8 0.0 0.8 0.6 0.6 1.8 0.0 0.0 0.3 0.0 0.6

LnGrp Delay(d),s/veh 3.8 6.1 0.0 4.5 1.8 1.7 49.6 0.0 0.0 51.2 0.0 46.1

LnGrp LOS A A A A A D D D

Approach Vol, veh/h 1533 2179 60 32

Approach Delay, s/veh 6.0 1.9 49.6 47.8

Approach LOS A A D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 8.0 107.4 14.6 9.3 106.0 14.6

Change Period (Y+Rc), s 5.5 6.0 6.5 5.5 6.0 6.5

Max Green Setting (Gmax), s 4.5 91.5 16.0 9.5 86.5 16.0

Max Q Clear Time (g_c+I1), s 2.5 2.0 8.5 3.8 14.5 7.7

Green Ext Time (p_c), s 0.0 72.9 0.2 0.1 60.9 0.2

Intersection Summary

HCM 2010 Ctrl Delay 4.7

HCM 2010 LOS A
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 115 1175 160 115 1750 60 60 45 70 20 80 195

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0 186.3 186.3 190.0

Adj Flow Rate, veh/h 125 1277 0 125 1902 0 65 49 0 22 87 0

Adj No. of Lanes 1 2 1 1 2 1 1 1 0 1 1 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 157 1590 711 538 2263 1012 170 221 0 199 221 0

Arrive On Green 0.04 0.45 0.00 0.23 0.64 0.00 0.12 0.12 0.00 0.12 0.12 0.00

Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1305 1863 0 1351 1863 0

Grp Volume(v), veh/h 125 1277 0 125 1902 0 65 49 0 22 87 0

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1305 1863 0 1351 1863 0

Q Serve(g_s), s 2.5 31.4 0.0 0.0 42.4 0.0 4.9 2.4 0.0 1.5 4.4 0.0

Cycle Q Clear(g_c), s 2.5 31.4 0.0 0.0 42.4 0.0 9.3 2.4 0.0 3.9 4.4 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00

Lane Grp Cap(c), veh/h 157 1590 711 538 2263 1012 170 221 0 199 221 0

V/C Ratio(X) 0.80 0.80 0.00 0.23 0.84 0.00 0.38 0.22 0.00 0.11 0.39 0.00

Avail Cap(c_a), veh/h 201 2676 1197 538 2746 1229 331 451 0 366 451 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.89 0.89 0.00 0.35 0.35 0.00 1.00 1.00 0.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 46.5 24.0 0.0 27.2 14.2 0.0 45.5 40.3 0.0 42.1 41.2 0.0

Incr Delay (d2), s/veh 14.2 0.9 0.0 0.1 1.4 0.0 1.4 0.5 0.0 0.2 1.1 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 4.1 15.4 0.0 2.7 20.8 0.0 1.8 1.3 0.0 0.6 2.3 0.0

LnGrp Delay(d),s/veh 60.7 24.9 0.0 27.3 15.6 0.0 46.9 40.8 0.0 42.4 42.3 0.0

LnGrp LOS E C C B D D D D

Approach Vol, veh/h 1402 2027 114 109

Approach Delay, s/veh 28.1 16.4 44.3 42.4

Approach LOS C B D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 39.3 71.2 19.5 58.5 52.0 19.5

Change Period (Y+Rc), s 6.0 6.5 7.5 6.0 6.5 7.5

Max Green Setting (Gmax), s 7.0 78.5 24.5 9.0 76.5 24.5

Max Q Clear Time (g_c+I1), s 4.5 44.4 6.4 2.0 33.4 11.3

Green Ext Time (p_c), s 0.1 20.3 0.9 0.4 12.0 0.8

Intersection Summary

HCM 2010 Ctrl Delay 22.5

HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 40 130 5 135 270 240 45 1645 70 165 1060 40

Number 3 8 18 7 4 14 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 43 141 5 147 293 0 49 1788 76 179 1152 0

Adj No. of Lanes 1 1 0 2 1 1 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 116 228 8 199 306 260 225 1900 850 165 2016 902

Arrive On Green 0.03 0.13 0.13 0.06 0.16 0.00 0.03 0.54 0.54 0.05 0.57 0.00

Sat Flow, veh/h 1774 1788 63 3442 1863 1583 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 43 0 146 147 293 0 49 1788 76 179 1152 0

Grp Sat Flow(s),veh/h/ln 1774 0 1852 1721 1863 1583 1774 1770 1583 1774 1770 1583

Q Serve(g_s), s 2.7 0.0 9.5 5.4 19.9 0.0 1.8 60.4 1.9 7.0 26.5 0.0

Cycle Q Clear(g_c), s 2.7 0.0 9.5 5.4 19.9 0.0 1.8 60.4 1.9 7.0 26.5 0.0

Prop In Lane 1.00 0.03 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 116 0 236 199 306 260 225 1900 850 165 2016 902

V/C Ratio(X) 0.37 0.00 0.62 0.74 0.96 0.00 0.22 0.94 0.09 1.08 0.57 0.00

Avail Cap(c_a), veh/h 128 0 236 234 306 260 253 1940 868 165 2016 902

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 0.67 0.67 0.00

Uniform Delay (d), s/veh 47.5 0.0 52.8 59.2 52.9 0.0 19.9 27.7 6.0 58.7 17.5 0.0

Incr Delay (d2), s/veh 1.9 0.0 4.8 9.8 39.8 0.0 0.5 10.8 0.2 81.1 0.8 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.4 0.0 5.2 2.8 13.6 0.0 0.9 32.1 1.3 9.5 13.2 0.0

LnGrp Delay(d),s/veh 49.5 0.0 57.6 69.0 92.7 0.0 20.3 38.5 6.2 139.8 18.3 0.0

LnGrp LOS D E E F C D A F B

Approach Vol, veh/h 189 440 1913 1331

Approach Delay, s/veh 55.8 84.8 36.7 34.7

Approach LOS E F D C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 9.8 82.0 9.2 29.0 16.3 75.6 13.9 24.3

Change Period (Y+Rc), s 6.5 7.0 5.5 8.0 7.0 * 7 6.5 * 8

Max Green Setting (Gmax), s 5.3 72.2 4.5 21.0 7.0 * 70 8.7* 15.799999

Max Q Clear Time (g_c+I1), s 3.8 28.5 4.7 21.9 9.0 62.4 7.4 11.5

Green Ext Time (p_c), s 0.0 11.1 0.0 0.0 0.0 6.2 0.1 0.9

Intersection Summary

HCM 2010 Ctrl Delay 42.4

HCM 2010 LOS D

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 5 5 20 160 15 230 15 1125 360 220 1185 5

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 190.0 186.3 190.0 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 5 5 22 174 16 250 16 1223 391 239 1288 5

Adj No. of Lanes 0 1 0 1 1 0 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 11 11 50 329 18 279 221 1625 727 336 2126 951

Arrive On Green 0.04 0.04 0.04 0.19 0.19 0.19 0.92 0.92 0.92 0.09 0.60 0.60

Sat Flow, veh/h 258 258 1134 1774 96 1502 425 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 32 0 0 174 0 266 16 1223 391 239 1288 5

Grp Sat Flow(s),veh/h/ln 1650 0 0 1774 0 1598 425 1770 1583 1774 1770 1583

Q Serve(g_s), s 2.2 0.0 0.0 10.2 0.0 18.7 1.2 10.5 4.6 7.8 26.3 0.1

Cycle Q Clear(g_c), s 2.2 0.0 0.0 10.2 0.0 18.7 11.2 10.5 4.6 7.8 26.3 0.1

Prop In Lane 0.16 0.69 1.00 0.94 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 73 0 0 329 0 296 221 1625 727 336 2126 951

V/C Ratio(X) 0.44 0.00 0.00 0.53 0.00 0.90 0.07 0.75 0.54 0.71 0.61 0.01

Avail Cap(c_a), veh/h 186 0 0 362 0 326 265 1998 894 532 2889 1292

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.64 0.64 0.64 1.00 1.00 1.00

Uniform Delay (d), s/veh 53.6 0.0 0.0 42.4 0.0 45.8 4.4 3.0 2.7 15.4 14.4 9.2

Incr Delay (d2), s/veh 4.0 0.0 0.0 1.3 0.0 24.7 0.4 2.1 1.8 2.8 1.3 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.1 0.0 0.0 5.1 0.0 10.3 0.2 4.7 2.0 4.0 13.1 0.1

LnGrp Delay(d),s/veh 57.6 0.0 0.0 43.7 0.0 70.5 4.8 5.1 4.6 18.2 15.7 9.2

LnGrp LOS E D E A A A B B A

Approach Vol, veh/h 32 440 1630 1532

Approach Delay, s/veh 57.6 59.9 5.0 16.1

Approach LOS E E A B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6 8

Phs Duration (G+Y+Rc), s 16.3 93.7 12.1 110.0 27.9

Change Period (Y+Rc), s 6.0 6.0 7.0 6.0 6.5

Max Green Setting (Gmax), s 23.0 65.0 13.0 94.0 23.5

Max Q Clear Time (g_c+I1), s 9.8 13.2 4.2 28.3 20.7

Green Ext Time (p_c), s 0.5 35.2 0.0 40.9 0.6

Intersection Summary

HCM 2010 Ctrl Delay 16.8

HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 35 5 5 135 5 50 15 1415 130 80 1270 15

Number 7 4 14 3 8 18 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 190.0 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0

Adj Flow Rate, veh/h 38 5 5 147 5 54 16 1538 141 87 1380 16

Adj No. of Lanes 0 1 1 0 1 1 1 2 1 1 2 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 67 9 68 186 6 171 272 1884 843 209 2355 27

Arrive On Green 0.04 0.04 0.04 0.11 0.11 0.11 0.53 0.53 0.53 0.11 1.00 1.00

Sat Flow, veh/h 1576 207 1583 1718 58 1583 385 3539 1583 1774 3583 42

Grp Volume(v), veh/h 43 0 5 152 0 54 16 1538 141 87 681 715

Grp Sat Flow(s),veh/h/ln 1784 0 1583 1777 0 1583 385 1770 1583 1774 1770 1855

Q Serve(g_s), s 2.5 0.0 0.3 8.9 0.0 3.4 2.2 38.4 4.9 0.0 0.0 0.0

Cycle Q Clear(g_c), s 2.5 0.0 0.3 8.9 0.0 3.4 2.2 38.4 4.9 0.0 0.0 0.0

Prop In Lane 0.88 1.00 0.97 1.00 1.00 1.00 1.00 0.02

Lane Grp Cap(c), veh/h 76 0 68 192 0 171 272 1884 843 209 1163 1219

V/C Ratio(X) 0.56 0.00 0.07 0.79 0.00 0.32 0.06 0.82 0.17 0.42 0.59 0.59

Avail Cap(c_a), veh/h 226 0 200 341 0 304 354 2636 1179 254 1583 1660

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 0.79 0.79 0.79 0.83 0.83 0.83

Uniform Delay (d), s/veh 50.1 0.0 49.1 46.4 0.0 43.9 12.2 20.7 12.8 40.7 0.0 0.0

Incr Delay (d2), s/veh 6.4 0.0 0.5 7.1 0.0 1.0 0.3 3.2 0.3 1.1 1.8 1.7

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.4 0.0 0.2 4.8 0.0 1.5 0.3 19.4 2.2 2.4 0.6 0.6

LnGrp Delay(d),s/veh 56.5 0.0 49.5 53.5 0.0 45.0 12.5 23.9 13.2 41.8 1.8 1.7

LnGrp LOS E D D D B C B D A A

Approach Vol, veh/h 48 206 1695 1483

Approach Delay, s/veh 55.8 51.3 22.9 4.1

Approach LOS E D C A

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 120.9 11.1 56.6 64.3 18.1

Change Period (Y+Rc), s 7.5 6.5 7.5 * 7.5 6.5

Max Green Setting (Gmax), s 95.5 13.5 8.5 * 79.5 20.5

Max Q Clear Time (g_c+I1), s 2.0 4.5 2.0 40.4 10.9

Green Ext Time (p_c), s 13.2 0.1 4.3 16.4 0.7

Intersection Summary

HCM 2010 Ctrl Delay 16.9

HCM 2010 LOS B

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 45 1455 50 10 1370 30 10 5 15 90 10 15

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 190.0 190.0 186.3 186.3 190.0 186.3 186.3

Adj Flow Rate, veh/h 49 1582 54 11 1489 33 11 5 16 98 11 16

Adj No. of Lanes 1 2 1 1 2 0 0 1 1 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 216 1801 806 213 1790 40 57 16 391 64 4 391

Arrive On Green 0.12 1.00 1.00 0.06 0.51 0.51 0.25 0.25 0.25 0.25 0.25 0.25

Sat Flow, veh/h 1774 3539 1583 1774 3540 78 0 64 1583 0 16 1583

Grp Volume(v), veh/h 49 1582 54 11 743 779 16 0 16 109 0 16

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1849 64 0 1583 16 0 1583

Q Serve(g_s), s 0.0 0.0 0.0 0.0 38.4 38.6 0.0 0.0 0.8 0.0 0.0 0.8

Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 38.4 38.6 26.5 0.0 0.8 26.5 0.0 0.8

Prop In Lane 1.00 1.00 1.00 0.04 0.69 1.00 0.90 1.00

Lane Grp Cap(c), veh/h 216 1801 806 213 895 935 72 0 391 68 0 391

V/C Ratio(X) 0.23 0.88 0.07 0.05 0.83 0.83 0.22 0.00 0.04 1.61 0.00 0.04

Avail Cap(c_a), veh/h 223 3281 1468 213 1591 1662 72 0 391 68 0 391

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.13 0.13 0.13 0.81 0.81 0.81 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 39.0 0.0 0.0 35.8 22.6 22.7 33.7 0.0 30.7 52.1 0.0 30.7

Incr Delay (d2), s/veh 0.1 0.2 0.0 0.1 7.3 7.1 1.5 0.0 0.0 333.5 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.3 0.1 0.0 0.3 20.4 21.3 0.4 0.0 0.4 8.3 0.0 0.4

LnGrp Delay(d),s/veh 39.1 0.2 0.0 35.9 29.9 29.7 35.3 0.0 30.8 385.7 0.0 30.8

LnGrp LOS D A A D C C D C F C

Approach Vol, veh/h 1685 1533 32 125

Approach Delay, s/veh 1.3 29.9 33.0 340.3

Approach LOS A C C F

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 54.8 61.2 34.0 71.5 44.5 34.0

Change Period (Y+Rc), s 6.0 6.5 7.5 6.0 6.5 7.5

Max Green Setting (Gmax), s 7.0 96.5 26.5 4.0 99.5 26.5

Max Q Clear Time (g_c+I1), s 2.0 40.6 28.5 2.0 2.0 28.5

Green Ext Time (p_c), s 0.0 14.6 0.0 0.0 19.4 0.0

Intersection Summary

HCM 2010 Ctrl Delay 27.1

HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 250 785 225 150 645 580 280 720 85 428 913 110

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 272 853 245 163 701 630 304 783 0 465 992 120

Adj No. of Lanes 1 2 1 1 2 1 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 267 907 406 195 781 349 365 729 326 449 897 401

Arrive On Green 0.12 0.26 0.26 0.03 0.07 0.07 0.21 0.21 0.00 0.08 0.08 0.08

Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 272 853 245 163 701 630 304 783 0 465 992 120

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1774 1770 1583 1774 1770 1583

Q Serve(g_s), s 18.5 35.4 20.4 9.3 29.5 33.1 24.6 30.9 0.0 38.0 38.0 10.7

Cycle Q Clear(g_c), s 18.5 35.4 20.4 9.3 29.5 33.1 24.6 30.9 0.0 38.0 38.0 10.7

Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 267 907 406 195 781 349 365 729 326 449 897 401

V/C Ratio(X) 1.02 0.94 0.60 0.83 0.90 1.80 0.83 1.07 0.00 1.03 1.11 0.30

Avail Cap(c_a), veh/h 267 923 413 195 781 349 365 729 326 449 897 401

HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00 0.33 0.33 0.33

Upstream Filter(I) 1.00 1.00 1.00 0.93 0.93 0.93 1.00 1.00 0.00 0.78 0.78 0.78

Uniform Delay (d), s/veh 54.7 54.7 49.1 70.1 67.9 69.5 57.1 59.5 0.0 68.7 68.7 56.2

Incr Delay (d2), s/veh 60.2 18.5 6.5 24.1 14.3 371.8 15.0 55.0 0.0 46.7 60.7 0.3

Initial Q Delay(d3),s/veh 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 6.4 19.6 9.7 8.1 16.0 50.6 13.6 20.7 0.0 24.5 26.2 4.7

LnGrp Delay(d),s/veh 115.0 73.2 55.6 94.3 82.1 441.4 72.0 114.5 0.0 115.4 129.4 56.5

LnGrp LOS F E E F F F E F F F E

Approach Vol, veh/h 1370 1494 1087 1577

Approach Delay, s/veh 78.3 234.9 102.6 119.7

Approach LOS E F F F

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 19.7 45.9 46.0 25.0 40.6 38.4

Change Period (Y+Rc), s 7.5 * 7.5 8.0 6.5 7.5 7.5

Max Green Setting (Gmax), s 11.5* 39.099998 38.0 18.5 33.1 30.9

Max Q Clear Time (g_c+I1), s 11.3 37.4 40.0 20.5 35.1 32.9

Green Ext Time (p_c), s 0.1 1.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 137.3

HCM 2010 LOS F

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 60 1355 25 60 1265 235 25 10 35 160 5 85

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0 190.0 186.3 186.3

Adj Flow Rate, veh/h 65 1473 0 65 1375 0 27 11 38 174 5 0

Adj No. of Lanes 1 3 1 1 3 1 1 1 0 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 231 1983 617 390 2362 735 199 79 273 354 7 340

Arrive On Green 0.08 0.78 0.00 0.04 0.15 0.00 0.21 0.21 0.21 0.21 0.21 0.00

Sat Flow, veh/h 1774 5085 1583 1774 5085 1583 1405 368 1271 1174 34 1583

Grp Volume(v), veh/h 65 1473 0 65 1375 0 27 0 49 179 0 0

Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1583 1405 0 1639 1208 0 1583

Q Serve(g_s), s 0.0 10.6 0.0 0.0 17.5 0.0 1.3 0.0 1.7 8.5 0.0 0.0

Cycle Q Clear(g_c), s 0.0 10.6 0.0 0.0 17.5 0.0 11.5 0.0 1.7 10.2 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.78 0.97 1.00

Lane Grp Cap(c), veh/h 231 1983 617 390 2362 735 199 0 352 361 0 340

V/C Ratio(X) 0.28 0.74 0.00 0.17 0.58 0.00 0.14 0.00 0.14 0.50 0.00 0.00

Avail Cap(c_a), veh/h 412 5509 1715 465 5582 1738 784 0 1034 928 0 1000

HCM Platoon Ratio 2.00 2.00 2.00 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.29 0.29 0.00 0.79 0.79 0.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 26.6 5.8 0.0 20.3 23.2 0.0 30.9 0.0 22.2 26.3 0.0 0.0

Incr Delay (d2), s/veh 0.2 0.2 0.0 0.2 0.8 0.0 0.3 0.0 0.2 1.1 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.2 4.4 0.0 1.1 8.4 0.0 0.5 0.0 0.8 3.3 0.0 0.0

LnGrp Delay(d),s/veh 26.8 6.0 0.0 20.5 24.1 0.0 31.2 0.0 22.3 27.4 0.0 0.0

LnGrp LOS C A C C C C C

Approach Vol, veh/h 1538 1440 76 179

Approach Delay, s/veh 6.9 23.9 25.5 27.4

Approach LOS A C C C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 89.2 38.9 22.0 94.4 33.7 22.0

Change Period (Y+Rc), s 6.0 6.5 7.0 6.0 6.5 7.0

Max Green Setting (Gmax), s 10.0 76.5 44.0 11.0 75.5 44.0

Max Q Clear Time (g_c+I1), s 2.0 19.5 12.2 2.0 12.6 13.5

Green Ext Time (p_c), s 0.2 12.9 1.6 0.2 14.6 1.6

Intersection Summary

HCM 2010 Ctrl Delay 16.0

HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 0 1410 140 625 1330 0 0 0 0 160 0 230

Number 5 2 12 1 6 16 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 0.0 186.3 186.3 186.3 186.3 0.0 190.0 186.3 186.3

Adj Flow Rate, veh/h 0 1533 0 679 1446 0 174 0 0

Adj No. of Lanes 0 3 1 1 2 0 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 0 2 2 2 2 0 2 2 2

Cap, veh/h 0 1611 643 681 2840 0 195 0 174

Arrive On Green 0.00 0.41 0.00 0.71 1.00 0.00 0.11 0.00 0.00

Sat Flow, veh/h 0 4508 1583 1774 3632 0 1774 0 1583

Grp Volume(v), veh/h 0 1533 0 679 1446 0 174 0 0

Grp Sat Flow(s),veh/h/ln 0 1323 1583 1774 1770 0 1774 0 1583

Q Serve(g_s), s 0.0 55.7 0.0 51.9 0.0 0.0 14.4 0.0 0.0

Cycle Q Clear(g_c), s 0.0 55.7 0.0 51.9 0.0 0.0 14.4 0.0 0.0

Prop In Lane 0.00 1.00 1.00 0.00 1.00 1.00

Lane Grp Cap(c), veh/h 0 1611 643 681 2840 0 195 0 174

V/C Ratio(X) 0.00 0.95 0.00 1.00 0.51 0.00 0.89 0.00 0.00

Avail Cap(c_a), veh/h 0 1611 643 681 2840 0 210 0 187

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.00 0.90 0.00 0.09 0.09 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 0.0 42.8 0.0 19.7 0.0 0.0 65.3 0.0 0.0

Incr Delay (d2), s/veh 0.0 12.6 0.0 9.8 0.1 0.0 32.9 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.0 22.2 0.0 28.5 0.0 0.0 8.8 0.0 0.0

LnGrp Delay(d),s/veh 0.0 55.4 0.0 29.5 0.1 0.0 98.2 0.0 0.0

LnGrp LOS E C A F

Approach Vol, veh/h 1533 2125 174

Approach Delay, s/veh 55.4 9.5 98.2

Approach LOS E A F

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s 60.2 66.9 22.9 127.1

Change Period (Y+Rc), s 6.5 6.5 6.5 6.5

Max Green Setting (Gmax), s 52.5 60.4 17.6 119.4

Max Q Clear Time (g_c+I1), s 53.9 57.7 16.4 2.0

Green Ext Time (p_c), s 0.0 2.1 0.0 23.2

Intersection Summary

HCM 2010 Ctrl Delay 31.9

HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 155 1415 0 0 1755 90 200 0 910 0 0 0

Number 1 6 16 5 2 12 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 0.0 0.0 186.3 186.3 190.0 186.3 186.3

Adj Flow Rate, veh/h 168 1538 0 0 1908 0 217 0 0

Adj No. of Lanes 1 2 0 0 3 1 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2

Cap, veh/h 215 2572 0 0 2744 854 250 0 223

Arrive On Green 0.24 1.00 0.00 0.00 1.00 0.00 0.14 0.00 0.00

Sat Flow, veh/h 1774 3632 0 0 5253 1583 1774 0 1583

Grp Volume(v), veh/h 168 1538 0 0 1908 0 217 0 0

Grp Sat Flow(s),veh/h/ln 1774 1770 0 0 1695 1583 1774 0 1583

Q Serve(g_s), s 8.0 0.0 0.0 0.0 0.0 0.0 10.9 0.0 0.0

Cycle Q Clear(g_c), s 8.0 0.0 0.0 0.0 0.0 0.0 10.9 0.0 0.0

Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 215 2572 0 0 2744 854 250 0 223

V/C Ratio(X) 0.78 0.60 0.00 0.00 0.70 0.00 0.87 0.00 0.00

Avail Cap(c_a), veh/h 215 2572 0 0 2744 854 1406 0 1255

HCM Platoon Ratio 2.00 2.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00

Upstream Filter(I) 0.21 0.21 0.00 0.00 0.62 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 33.3 0.0 0.0 0.0 0.0 0.0 38.2 0.0 0.0

Incr Delay (d2), s/veh 3.9 0.2 0.0 0.0 0.9 0.0 8.8 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 4.1 0.1 0.0 0.0 0.2 0.0 5.9 0.0 0.0

LnGrp Delay(d),s/veh 37.2 0.2 0.0 0.0 0.9 0.0 47.0 0.0 0.0

LnGrp LOS D A A D

Approach Vol, veh/h 1706 1908 217

Approach Delay, s/veh 3.9 0.9 47.0

Approach LOS A A D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s 76.2 55.0 18.8 131.2

Change Period (Y+Rc), s 6.0 * 6 6.0 6.0

Max Green Setting (Gmax), s 11.0 * 49 72.0 66.0

Max Q Clear Time (g_c+I1), s 10.0 2.0 12.9 2.0

Green Ext Time (p_c), s 0.8 21.3 0.0 18.2

Intersection Summary

HCM 2010 Ctrl Delay 4.8

HCM 2010 LOS A

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 25 2230 70 25 1675 10 150 0 100 15 5 20

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 190.0 186.3 186.3 190.0 190.0 186.3 186.3 186.3 186.3 190.0

Adj Flow Rate, veh/h 27 2424 0 27 1821 11 163 0 0 16 5 22

Adj No. of Lanes 1 3 0 1 2 0 0 1 1 1 1 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 293 3149 0 173 1940 12 287 0 262 139 50 220

Arrive On Green 0.19 1.00 0.00 0.04 1.00 1.00 0.17 0.00 0.00 0.17 0.17 0.17

Sat Flow, veh/h 1774 5253 0 1774 3607 22 1265 0 1583 1412 302 1327

Grp Volume(v), veh/h 27 2424 0 27 893 939 163 0 0 16 0 27

Grp Sat Flow(s),veh/h/ln 1774 1695 0 1774 1770 1859 1265 0 1583 1412 0 1629

Q Serve(g_s), s 0.0 0.0 0.0 0.7 0.0 0.0 10.6 0.0 0.0 1.0 0.0 1.3

Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.7 0.0 0.0 11.8 0.0 0.0 12.4 0.0 1.3

Prop In Lane 1.00 0.00 1.00 0.01 1.00 1.00 1.00 0.81

Lane Grp Cap(c), veh/h 293 3149 0 173 952 1000 287 0 262 139 0 270

V/C Ratio(X) 0.09 0.77 0.00 0.16 0.94 0.94 0.57 0.00 0.00 0.12 0.00 0.10

Avail Cap(c_a), veh/h 293 5239 0 249 1831 1923 512 0 520 369 0 535

HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.09 0.09 0.00 0.43 0.43 0.43 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 24.4 0.0 0.0 11.7 0.0 0.0 37.8 0.0 0.0 43.0 0.0 32.8

Incr Delay (d2), s/veh 0.0 0.0 0.0 0.2 9.2 9.0 1.8 0.0 0.0 0.4 0.0 0.2

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.5 0.0 0.0 0.3 2.4 2.5 4.2 0.0 0.0 0.4 0.0 0.6

LnGrp Delay(d),s/veh 24.4 0.0 0.0 11.9 9.2 9.0 39.6 0.0 0.0 43.3 0.0 33.0

LnGrp LOS C A B A A D D C

Approach Vol, veh/h 2451 1859 163 43

Approach Delay, s/veh 0.3 9.1 39.6 36.8

Approach LOS A A D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 84.1 44.1 21.8 7.5 120.7 21.8

Change Period (Y+Rc), s 6.0 * 6 6.5 5.5 6.0 6.5

Max Green Setting (Gmax), s 5.0 * 96 30.5 5.9 95.6 30.5

Max Q Clear Time (g_c+I1), s 2.0 2.0 14.4 2.7 2.0 13.8

Green Ext Time (p_c), s 2.8 24.2 1.0 0.0 45.1 1.0

Intersection Summary

HCM 2010 Ctrl Delay 5.7

HCM 2010 LOS A

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 190 2085 70 60 1370 30 115 80 215 50 35 225

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0 186.3 186.3 190.0

Adj Flow Rate, veh/h 207 2266 0 65 1489 0 125 87 0 54 38 0

Adj No. of Lanes 1 2 1 1 2 1 1 1 0 1 1 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 495 2444 1093 102 1734 776 208 244 0 170 244 0

Arrive On Green 0.23 0.69 0.00 0.03 0.49 0.00 0.13 0.13 0.00 0.13 0.13 0.00

Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1364 1863 0 1305 1863 0

Grp Volume(v), veh/h 207 2266 0 65 1489 0 125 87 0 54 38 0

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1364 1863 0 1305 1863 0

Q Serve(g_s), s 5.8 72.6 0.0 0.7 48.8 0.0 11.8 5.6 0.0 5.2 2.4 0.0

Cycle Q Clear(g_c), s 5.8 72.6 0.0 0.7 48.8 0.0 14.2 5.6 0.0 10.8 2.4 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00

Lane Grp Cap(c), veh/h 495 2444 1093 102 1734 776 208 244 0 170 244 0

V/C Ratio(X) 0.42 0.93 0.00 0.64 0.86 0.00 0.60 0.36 0.00 0.32 0.16 0.00

Avail Cap(c_a), veh/h 495 2537 1135 108 2215 991 356 445 0 311 445 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.69 0.69 0.00 0.46 0.46 0.00 1.00 1.00 0.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 39.1 17.5 0.0 62.5 29.6 0.0 57.1 52.2 0.0 57.2 50.8 0.0

Incr Delay (d2), s/veh 0.4 4.7 0.0 5.1 2.8 0.0 2.8 0.9 0.0 1.1 0.3 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 6.2 36.5 0.0 2.5 24.5 0.0 4.6 3.0 0.0 1.9 1.2 0.0

LnGrp Delay(d),s/veh 39.5 22.2 0.0 67.6 32.4 0.0 59.9 53.1 0.0 58.2 51.1 0.0

LnGrp LOS D C E C E D E D

Approach Vol, veh/h 2473 1554 212 92

Approach Delay, s/veh 23.7 33.8 57.1 55.3

Approach LOS C C E E

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 54.2 71.1 24.7 27.7 97.5 24.7

Change Period (Y+Rc), s 6.0 6.5 7.5 6.0 6.5 7.5

Max Green Setting (Gmax), s 16.0 82.5 31.5 4.0 94.5 31.5

Max Q Clear Time (g_c+I1), s 7.8 50.8 12.8 2.7 74.6 16.2

Green Ext Time (p_c), s 0.5 13.8 1.1 0.0 16.4 1.1

Intersection Summary

HCM 2010 Ctrl Delay 29.6

HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 50 205 15 140 170 200 35 1210 220 400 1925 25

Number 3 8 18 7 4 14 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 54 223 16 152 185 0 38 1315 239 435 2092 0

Adj No. of Lanes 1 1 0 2 1 1 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 150 219 16 178 212 180 86 1439 644 457 2162 967

Arrive On Green 0.06 0.13 0.13 0.05 0.11 0.00 0.02 0.41 0.41 0.22 0.61 0.00

Sat Flow, veh/h 1774 1718 123 3442 1863 1583 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 54 0 239 152 185 0 38 1315 239 435 2092 0

Grp Sat Flow(s),veh/h/ln 1774 0 1841 1721 1863 1583 1774 1770 1583 1774 1770 1583

Q Serve(g_s), s 0.0 0.0 19.0 6.5 14.5 0.0 2.0 52.2 11.9 30.6 83.7 0.0

Cycle Q Clear(g_c), s 0.0 0.0 19.0 6.5 14.5 0.0 2.0 52.2 11.9 30.6 83.7 0.0

Prop In Lane 1.00 0.07 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 150 0 235 178 212 180 86 1439 644 457 2162 967

V/C Ratio(X) 0.36 0.00 1.02 0.85 0.87 0.00 0.44 0.91 0.37 0.95 0.97 0.00

Avail Cap(c_a), veh/h 150 0 235 178 291 247 96 1518 679 457 2172 972

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 0.09 0.09 0.00

Uniform Delay (d), s/veh 66.3 0.0 64.9 70.0 64.8 0.0 38.9 41.7 17.8 54.6 27.6 0.0

Incr Delay (d2), s/veh 1.4 0.0 63.0 30.8 18.7 0.0 3.5 10.5 1.6 5.2 2.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 2.2 0.0 13.7 3.9 8.6 0.0 1.1 27.5 6.1 18.3 41.3 0.0

LnGrp Delay(d),s/veh 67.8 0.0 127.9 100.8 83.5 0.0 42.4 52.2 19.5 59.8 29.5 0.0

LnGrp LOS E F F F D D B E C

Approach Vol, veh/h 293 337 1592 2527

Approach Delay, s/veh 116.9 91.3 47.0 34.7

Approach LOS F F D C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 9.7 99.1 16.2 25.0 41.3 67.5 14.2 27.0

Change Period (Y+Rc), s 6.5 7.0 8.0 * 8 7.0 * 7 6.5 8.0

Max Green Setting (Gmax), s 4.0 91.3 2.0* 23.200001 31.0* 63.799999 7.7 19.0

Max Q Clear Time (g_c+I1), s 4.0 85.7 2.0 16.5 32.6 54.2 8.5 21.0

Green Ext Time (p_c), s 0.0 5.2 0.0 0.4 0.0 6.3 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 47.9

HCM 2010 LOS D

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 10 15 115 5 150 15 945 395 250 1155 15

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 190.0 186.3 190.0 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 11 11 16 125 5 163 16 1027 429 272 1255 16

Adj No. of Lanes 0 1 0 1 1 0 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 27 27 39 233 6 203 246 1527 683 392 2138 957

Arrive On Green 0.05 0.05 0.05 0.13 0.13 0.13 0.86 0.86 0.86 0.11 0.60 0.60

Sat Flow, veh/h 495 495 720 1774 47 1543 434 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 38 0 0 125 0 168 16 1027 429 272 1255 16

Grp Sat Flow(s),veh/h/ln 1711 0 0 1774 0 1590 434 1770 1583 1774 1770 1583

Q Serve(g_s), s 2.0 0.0 0.0 6.1 0.0 9.5 0.8 8.8 7.5 7.4 20.1 0.4

Cycle Q Clear(g_c), s 2.0 0.0 0.0 6.1 0.0 9.5 5.0 8.8 7.5 7.4 20.1 0.4

Prop In Lane 0.29 0.42 1.00 0.97 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 92 0 0 233 0 209 246 1527 683 392 2138 957

V/C Ratio(X) 0.41 0.00 0.00 0.54 0.00 0.80 0.07 0.67 0.63 0.69 0.59 0.02

Avail Cap(c_a), veh/h 240 0 0 335 0 300 292 1910 854 660 3056 1367

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.84 0.84 0.84 1.00 1.00 1.00

Uniform Delay (d), s/veh 42.4 0.0 0.0 37.6 0.0 39.1 4.5 4.2 4.1 13.0 11.2 7.3

Incr Delay (d2), s/veh 2.9 0.0 0.0 1.9 0.0 9.8 0.4 2.0 3.6 2.2 1.2 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.0 0.0 0.0 3.1 0.0 4.7 0.1 4.3 3.7 3.7 10.1 0.2

LnGrp Delay(d),s/veh 45.3 0.0 0.0 39.5 0.0 48.9 4.9 6.2 7.8 15.3 12.4 7.4

LnGrp LOS D D D A A A B B A

Approach Vol, veh/h 38 293 1472 1543

Approach Delay, s/veh 45.3 44.9 6.6 12.9

Approach LOS D D A B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6 8

Phs Duration (G+Y+Rc), s 16.0 83.3 12.0 99.3 18.7

Change Period (Y+Rc), s 6.0 6.0 7.0 6.0 6.5

Max Green Setting (Gmax), s 24.0 50.0 13.0 80.0 17.5

Max Q Clear Time (g_c+I1), s 9.4 10.8 4.0 22.1 11.5

Green Ext Time (p_c), s 0.6 26.7 0.1 33.8 0.7

Intersection Summary

HCM 2010 Ctrl Delay 13.3

HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 0 0 25 0 20 5 1325 45 30 1250 5

Number 7 4 14 3 8 18 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 190.0 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0

Adj Flow Rate, veh/h 11 0 0 27 0 22 5 1440 49 33 1359 5

Adj No. of Lanes 0 1 1 0 1 1 1 2 1 1 2 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 29 0 26 91 0 81 308 1893 847 209 2390 9

Arrive On Green 0.02 0.00 0.00 0.05 0.00 0.05 0.53 0.53 0.53 0.05 1.00 1.00

Sat Flow, veh/h 1774 0 1583 1774 0 1583 397 3539 1583 1774 3617 13

Grp Volume(v), veh/h 11 0 0 27 0 22 5 1440 49 33 665 699

Grp Sat Flow(s),veh/h/ln 1774 0 1583 1774 0 1583 397 1770 1583 1774 1770 1860

Q Serve(g_s), s 0.5 0.0 0.0 1.1 0.0 1.0 0.4 24.1 1.1 0.0 0.0 0.0

Cycle Q Clear(g_c), s 0.5 0.0 0.0 1.1 0.0 1.0 0.4 24.1 1.1 0.0 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.01

Lane Grp Cap(c), veh/h 29 0 26 91 0 81 308 1893 847 209 1169 1229

V/C Ratio(X) 0.38 0.00 0.00 0.30 0.00 0.27 0.02 0.76 0.06 0.16 0.57 0.57

Avail Cap(c_a), veh/h 317 0 283 376 0 336 453 3190 1427 268 1877 1973

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00

Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.90 0.90 0.90 0.84 0.84 0.84

Uniform Delay (d), s/veh 36.7 0.0 0.0 34.5 0.0 34.4 8.3 13.8 8.4 24.8 0.0 0.0

Incr Delay (d2), s/veh 7.9 0.0 0.0 1.8 0.0 1.8 0.1 2.6 0.1 0.3 1.7 1.6

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 0.6 0.0 0.5 0.1 12.3 0.5 0.6 0.5 0.6

LnGrp Delay(d),s/veh 44.7 0.0 0.0 36.3 0.0 36.2 8.3 16.4 8.5 25.1 1.7 1.6

LnGrp LOS D D D A B A C A A

Approach Vol, veh/h 11 49 1494 1397

Approach Delay, s/veh 44.7 36.3 16.1 2.2

Approach LOS D D B A

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 111.9 7.7 64.1 47.9 10.4

Change Period (Y+Rc), s 7.5 6.5 7.5 * 7.5 6.5

Max Green Setting (Gmax), s 80.0 13.5 4.5 * 68 16.0

Max Q Clear Time (g_c+I1), s 2.0 2.5 2.0 26.1 3.1

Green Ext Time (p_c), s 12.2 0.0 1.8 14.3 0.1

Intersection Summary

HCM 2010 Ctrl Delay 10.0

HCM 2010 LOS A

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary 2016 Build AM

6: L'ville Market Pl & SR 317 1/23/2014

Walther Blvd Overpass Synchro 8 Report

KAM Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 20 1360 5 0 1270 5 0 5 5 10 0 5

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 190.0 190.0 186.3 186.3 190.0 186.3 186.3

Adj Flow Rate, veh/h 22 1478 5 0 1380 5 0 5 5 11 0 5

Adj No. of Lanes 1 2 1 1 2 0 0 1 1 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 327 2840 1270 321 2577 9 0 60 51 127 0 51

Arrive On Green 0.02 0.80 0.80 0.00 0.71 0.71 0.00 0.03 0.03 0.03 0.00 0.03

Sat Flow, veh/h 1774 3539 1583 1774 3617 13 0 1863 1583 1287 0 1583

Grp Volume(v), veh/h 22 1478 5 0 675 710 0 5 5 11 0 5

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1860 0 1863 1583 1287 0 1583

Q Serve(g_s), s 0.3 12.0 0.1 0.0 15.0 15.0 0.0 0.2 0.3 0.7 0.0 0.3

Cycle Q Clear(g_c), s 0.3 12.0 0.1 0.0 15.0 15.0 0.0 0.2 0.3 0.9 0.0 0.3

Prop In Lane 1.00 1.00 1.00 0.01 0.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 327 2840 1270 321 1261 1326 0 60 51 127 0 51

V/C Ratio(X) 0.07 0.52 0.00 0.00 0.54 0.54 0.00 0.08 0.10 0.09 0.00 0.10

Avail Cap(c_a), veh/h 419 3696 1654 403 1806 1899 0 385 327 370 0 327

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.30 0.30 0.30 0.00 0.88 0.88 0.00 1.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 4.4 2.8 1.7 0.0 5.7 5.7 0.0 39.8 39.8 40.2 0.0 39.8

Incr Delay (d2), s/veh 0.0 0.0 0.0 0.0 1.4 1.4 0.0 0.6 0.8 0.3 0.0 0.8

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.1 5.8 0.0 0.0 7.6 8.0 0.0 0.1 0.1 0.3 0.0 0.1

LnGrp Delay(d),s/veh 4.4 2.9 1.7 0.0 7.1 7.0 0.0 40.4 40.6 40.5 0.0 40.6

LnGrp LOS A A A A A D D D D

Approach Vol, veh/h 1505 1385 10 16

Approach Delay, s/veh 2.9 7.1 40.5 40.5

Approach LOS A A D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 7.6 112.1 10.2 0.0 119.8 10.2

Change Period (Y+Rc), s 6.0 6.5 7.5 6.0 6.5 7.5

Max Green Setting (Gmax), s 6.0 86.5 17.5 4.0 88.5 17.5

Max Q Clear Time (g_c+I1), s 2.3 17.0 2.9 0.0 14.0 2.3

Green Ext Time (p_c), s 0.0 43.3 0.0 0.0 45.1 0.0

Intersection Summary

HCM 2010 Ctrl Delay 5.2

HCM 2010 LOS A
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 135 420 185 110 875 580 230 670 90 387 817 115

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 147 457 201 120 951 630 250 728 0 421 888 125

Adj No. of Lanes 1 2 1 1 2 1 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 152 902 404 281 950 425 362 721 323 437 871 390

Arrive On Green 0.05 0.25 0.25 0.13 0.54 0.54 0.20 0.20 0.00 0.49 0.49 0.49

Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 147 457 201 120 951 630 250 728 0 421 888 125

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1774 1770 1583 1774 1770 1583

Q Serve(g_s), s 7.1 14.4 14.1 6.4 34.9 34.9 17.0 26.5 0.0 29.8 32.0 6.2

Cycle Q Clear(g_c), s 7.1 14.4 14.1 6.4 34.9 34.9 17.0 26.5 0.0 29.8 32.0 6.2

Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 152 902 404 281 950 425 362 721 323 437 871 390

V/C Ratio(X) 0.97 0.51 0.50 0.43 1.00 1.48 0.69 1.01 0.00 0.96 1.02 0.32

Avail Cap(c_a), veh/h 152 902 404 290 950 425 362 721 323 437 871 390

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 2.00 2.00 2.00

Upstream Filter(I) 1.00 1.00 1.00 0.91 0.91 0.91 1.00 1.00 0.00 0.89 0.89 0.89

Uniform Delay (d), s/veh 40.8 41.4 41.3 31.0 30.1 30.1 48.0 51.8 0.0 32.4 33.0 26.4

Incr Delay (d2), s/veh 62.3 2.0 4.3 0.9 28.1 228.3 5.5 35.8 0.0 31.6 33.8 0.4

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 4.4 7.3 6.6 3.1 20.3 41.8 8.9 16.5 0.0 18.1 19.6 2.7

LnGrp Delay(d),s/veh 103.1 43.5 45.7 31.9 58.2 258.4 53.5 87.5 0.0 64.0 66.8 26.9

LnGrp LOS F D D C F F D F E F C

Approach Vol, veh/h 805 1701 978 1434

Approach Delay, s/veh 54.9 130.5 78.8 62.5

Approach LOS D F E E

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 15.4 40.6 40.0 13.6 42.4 34.0

Change Period (Y+Rc), s 7.0 7.5 8.0 6.5 7.5 7.5

Max Green Setting (Gmax), s 9.0 32.5 32.0 7.1 34.9 26.5

Max Q Clear Time (g_c+I1), s 8.4 16.4 34.0 9.1 36.9 28.5

Green Ext Time (p_c), s 0.0 10.8 0.0 0.0 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 88.0

HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 30 925 50 80 1485 100 45 5 70 40 5 35

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0 190.0 186.3 186.3

Adj Flow Rate, veh/h 33 1005 0 87 1614 0 49 5 76 43 5 0

Adj No. of Lanes 1 3 1 1 3 1 1 1 0 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 168 1514 471 600 2580 803 217 14 215 231 21 227

Arrive On Green 0.06 0.60 0.00 0.31 0.67 0.00 0.14 0.14 0.14 0.14 0.14 0.00

Sat Flow, veh/h 1774 5085 1583 1774 5085 1583 1405 99 1499 827 146 1583

Grp Volume(v), veh/h 33 1005 0 87 1614 0 49 0 81 48 0 0

Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1583 1405 0 1598 973 0 1583

Q Serve(g_s), s 0.9 8.0 0.0 0.0 10.9 0.0 2.0 0.0 2.8 1.7 0.0 0.0

Cycle Q Clear(g_c), s 0.9 8.0 0.0 0.0 10.9 0.0 6.5 0.0 2.8 4.5 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.94 0.90 1.00

Lane Grp Cap(c), veh/h 168 1514 471 600 2580 803 217 0 230 252 0 227

V/C Ratio(X) 0.20 0.66 0.00 0.15 0.63 0.00 0.23 0.00 0.35 0.19 0.00 0.00

Avail Cap(c_a), veh/h 381 6569 2045 600 6653 2071 524 0 579 548 0 573

HCM Platoon Ratio 2.00 2.00 2.00 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.70 0.70 0.00 0.72 0.72 0.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 19.0 10.3 0.0 13.0 6.6 0.0 27.2 0.0 23.5 25.0 0.0 0.0

Incr Delay (d2), s/veh 0.4 0.4 0.0 0.1 0.8 0.0 0.5 0.0 0.9 0.4 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.4 3.7 0.0 1.0 5.1 0.0 0.8 0.0 1.3 0.8 0.0 0.0

LnGrp Delay(d),s/veh 19.3 10.6 0.0 13.0 7.5 0.0 27.7 0.0 24.4 25.3 0.0 0.0

LnGrp LOS B B B A C C C

Approach Vol, veh/h 1038 1701 130 48

Approach Delay, s/veh 10.9 7.8 25.7 25.3

Approach LOS B A C C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 7.7 106.6 15.7 89.7 24.6 15.7

Change Period (Y+Rc), s 6.0 6.5 7.0 6.5 * 6.5 7.0

Max Green Setting (Gmax), s 9.0 79.5 22.0 9.5 * 78.5 22.0

Max Q Clear Time (g_c+I1), s 2.9 12.9 6.5 2.0 10.0 8.5

Green Ext Time (p_c), s 0.0 18.0 0.7 5.5 8.1 0.7

Intersection Summary

HCM 2010 Ctrl Delay 10.0

HCM 2010 LOS A

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 0 895 140 660 1370 0 0 0 0 135 0 295

Number 5 2 12 1 6 16 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 0.0 186.3 186.3 186.3 186.3 0.0 190.0 186.3 186.3

Adj Flow Rate, veh/h 0 973 0 717 1489 0 147 0 0

Adj No. of Lanes 0 3 1 1 2 0 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 0 2 2 2 2 0 2 2 2

Cap, veh/h 0 1270 444 904 2796 0 174 0 155

Arrive On Green 0.00 0.28 0.00 0.45 0.79 0.00 0.10 0.00 0.00

Sat Flow, veh/h 0 4880 1583 1774 3632 0 1774 0 1583

Grp Volume(v), veh/h 0 973 0 717 1489 0 147 0 0

Grp Sat Flow(s),veh/h/ln 0 1509 1583 1774 1770 0 1774 0 1583

Q Serve(g_s), s 0.0 22.8 0.0 32.0 17.7 0.0 9.4 0.0 0.0

Cycle Q Clear(g_c), s 0.0 22.8 0.0 32.0 17.7 0.0 9.4 0.0 0.0

Prop In Lane 0.00 1.00 1.00 0.00 1.00 1.00

Lane Grp Cap(c), veh/h 0 1270 444 904 2796 0 174 0 155

V/C Ratio(X) 0.00 0.77 0.00 0.79 0.53 0.00 0.85 0.00 0.00

Avail Cap(c_a), veh/h 0 1270 444 904 2796 0 391 0 349

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.00 0.96 0.00 0.09 0.09 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 0.0 38.2 0.0 23.6 4.4 0.0 51.4 0.0 0.0

Incr Delay (d2), s/veh 0.0 4.3 0.0 0.5 0.1 0.0 10.7 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.0 10.0 0.0 18.8 8.5 0.0 5.1 0.0 0.0

LnGrp Delay(d),s/veh 0.0 42.5 0.0 24.1 4.5 0.0 62.1 0.0 0.0

LnGrp LOS D C A E

Approach Vol, veh/h 973 2206 147

Approach Delay, s/veh 42.5 10.8 62.1

Approach LOS D B E

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s 73.2 39.0 17.8 112.2

Change Period (Y+Rc), s 6.5 6.5 6.5 6.5

Max Green Setting (Gmax), s 52.5 32.5 25.5 91.5

Max Q Clear Time (g_c+I1), s 34.0 24.8 11.4 19.7

Green Ext Time (p_c), s 12.4 3.6 0.0 23.8

Intersection Summary

HCM 2010 Ctrl Delay 22.4

HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 195 835 0 0 1865 70 165 0 850 0 0 0

Number 1 6 16 5 2 12 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 0.0 0.0 186.3 186.3 190.0 186.3 186.3

Adj Flow Rate, veh/h 212 908 0 0 2027 0 179 0 0

Adj No. of Lanes 1 2 0 0 3 1 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2

Cap, veh/h 248 2611 0 0 2711 844 214 0 191

Arrive On Green 0.14 0.74 0.00 0.00 0.53 0.00 0.12 0.00 0.00

Sat Flow, veh/h 1774 3632 0 0 5253 1583 1774 0 1583

Grp Volume(v), veh/h 212 908 0 0 2027 0 179 0 0

Grp Sat Flow(s),veh/h/ln 1774 1770 0 0 1695 1583 1774 0 1583

Q Serve(g_s), s 9.9 7.7 0.0 0.0 26.2 0.0 8.4 0.0 0.0

Cycle Q Clear(g_c), s 9.9 7.7 0.0 0.0 26.2 0.0 8.4 0.0 0.0

Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 248 2611 0 0 2711 844 214 0 191

V/C Ratio(X) 0.85 0.35 0.00 0.00 0.75 0.00 0.84 0.00 0.00

Avail Cap(c_a), veh/h 262 2611 0 0 2711 844 1173 0 1047

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.49 0.49 0.00 0.00 0.62 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 35.6 3.9 0.0 0.0 15.4 0.0 36.4 0.0 0.0

Incr Delay (d2), s/veh 12.3 0.2 0.0 0.0 1.2 0.0 8.4 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 5.7 3.7 0.0 0.0 12.5 0.0 4.6 0.0 0.0

LnGrp Delay(d),s/veh 47.9 4.1 0.0 0.0 16.6 0.0 44.8 0.0 0.0

LnGrp LOS D A B D

Approach Vol, veh/h 1120 2027 179

Approach Delay, s/veh 12.4 16.6 44.8

Approach LOS B B D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s 17.3 96.4 16.2 113.8

Change Period (Y+Rc), s 5.5 6.0 6.0 6.0

Max Green Setting (Gmax), s 12.5 44.5 56.0 62.5

Max Q Clear Time (g_c+I1), s 11.9 28.2 10.4 9.7

Green Ext Time (p_c), s 0.0 14.5 0.0 38.4

Intersection Summary

HCM 2010 Ctrl Delay 16.7

HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 30 1465 190 100 1865 5 55 0 60 10 5 15

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 190.0 186.3 186.3 190.0 190.0 186.3 186.3 186.3 186.3 190.0

Adj Flow Rate, veh/h 33 1592 0 109 2027 5 60 0 0 11 5 16

Adj No. of Lanes 1 3 0 1 2 0 0 1 1 1 1 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 258 3646 0 320 2643 7 158 0 122 100 30 96

Arrive On Green 0.02 0.72 0.00 0.07 1.00 1.00 0.08 0.00 0.00 0.08 0.08 0.08

Sat Flow, veh/h 1774 5253 0 1774 3622 9 1171 0 1583 1412 391 1251

Grp Volume(v), veh/h 33 1592 0 109 990 1042 60 0 0 11 0 21

Grp Sat Flow(s),veh/h/ln 1774 1695 0 1774 1770 1861 1171 0 1583 1412 0 1642

Q Serve(g_s), s 0.5 13.7 0.0 1.8 0.0 0.0 4.5 0.0 0.0 0.8 0.0 1.3

Cycle Q Clear(g_c), s 0.5 13.7 0.0 1.8 0.0 0.0 5.8 0.0 0.0 6.6 0.0 1.3

Prop In Lane 1.00 0.00 1.00 0.00 1.00 1.00 1.00 0.76

Lane Grp Cap(c), veh/h 258 3646 0 320 1291 1358 158 0 122 100 0 127

V/C Ratio(X) 0.13 0.44 0.00 0.34 0.77 0.77 0.38 0.00 0.00 0.11 0.00 0.17

Avail Cap(c_a), veh/h 292 4138 0 418 1527 1606 260 0 239 204 0 248

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.30 0.30 0.00 0.24 0.24 0.24 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 3.6 6.2 0.0 4.6 0.0 0.0 48.4 0.0 0.0 51.0 0.0 45.8

Incr Delay (d2), s/veh 0.1 0.0 0.0 0.2 1.1 1.0 1.5 0.0 0.0 0.5 0.0 0.6

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.3 6.3 0.0 0.8 0.4 0.4 1.8 0.0 0.0 0.3 0.0 0.6

LnGrp Delay(d),s/veh 3.7 6.2 0.0 4.7 1.1 1.0 49.9 0.0 0.0 51.5 0.0 46.4

LnGrp LOS A A A A A D D D

Approach Vol, veh/h 1625 2141 60 32

Approach Delay, s/veh 6.2 1.2 49.9 48.1

Approach LOS A A D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 8.0 107.3 14.7 9.3 106.0 14.7

Change Period (Y+Rc), s 5.5 6.0 6.5 5.5 6.0 6.5

Max Green Setting (Gmax), s 4.5 91.5 16.0 9.7 86.3 16.0

Max Q Clear Time (g_c+I1), s 2.5 2.0 8.6 3.8 15.7 7.8

Green Ext Time (p_c), s 0.0 73.6 0.2 0.1 60.4 0.2

Intersection Summary

HCM 2010 Ctrl Delay 4.5

HCM 2010 LOS A
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 230 1145 160 115 1710 60 60 50 70 20 80 200

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0 186.3 186.3 190.0

Adj Flow Rate, veh/h 250 1245 0 125 1859 0 65 54 0 22 87 0

Adj No. of Lanes 1 2 1 1 2 1 1 1 0 1 1 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 277 1514 677 609 2087 934 157 215 0 182 215 0

Arrive On Green 0.12 0.43 0.00 0.28 0.59 0.00 0.12 0.12 0.00 0.12 0.12 0.00

Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1305 1863 0 1345 1863 0

Grp Volume(v), veh/h 250 1245 0 125 1859 0 65 54 0 22 87 0

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1305 1863 0 1345 1863 0

Q Serve(g_s), s 11.8 35.6 0.0 0.0 52.0 0.0 5.6 3.0 0.0 1.7 5.0 0.0

Cycle Q Clear(g_c), s 11.8 35.6 0.0 0.0 52.0 0.0 10.5 3.0 0.0 4.8 5.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00

Lane Grp Cap(c), veh/h 277 1514 677 609 2087 934 157 215 0 182 215 0

V/C Ratio(X) 0.90 0.82 0.00 0.21 0.89 0.00 0.42 0.25 0.00 0.12 0.41 0.00

Avail Cap(c_a), veh/h 279 2424 1084 609 2269 1015 262 366 0 291 366 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.87 0.87 0.00 0.36 0.36 0.00 1.00 1.00 0.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 48.0 29.0 0.0 27.5 20.3 0.0 52.0 46.2 0.0 48.4 47.1 0.0

Incr Delay (d2), s/veh 27.3 1.1 0.0 0.1 2.4 0.0 1.8 0.6 0.0 0.3 1.2 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 9.9 17.5 0.0 2.9 26.0 0.0 2.1 1.6 0.0 0.7 2.6 0.0

LnGrp Delay(d),s/veh 75.3 30.1 0.0 27.5 22.7 0.0 53.7 46.8 0.0 48.7 48.3 0.0

LnGrp LOS E C C C D D D D

Approach Vol, veh/h 1495 1984 119 109

Approach Delay, s/veh 37.7 23.0 50.6 48.4

Approach LOS D C D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 35.2 74.1 20.7 53.8 55.5 20.7

Change Period (Y+Rc), s 6.0 6.5 7.5 6.0 6.5 7.5

Max Green Setting (Gmax), s 14.0 73.5 22.5 9.0 78.5 22.5

Max Q Clear Time (g_c+I1), s 13.8 54.0 7.0 2.0 37.6 12.5

Green Ext Time (p_c), s 0.0 13.6 0.8 0.7 11.4 0.7

Intersection Summary

HCM 2010 Ctrl Delay 30.6

HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 40 130 5 205 270 195 45 1650 90 145 1050 40

Number 3 8 18 7 4 14 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 43 141 5 223 293 0 49 1793 98 158 1141 0

Adj No. of Lanes 1 1 0 2 1 1 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 83 221 8 254 317 270 224 1892 847 148 1980 886

Arrive On Green 0.02 0.12 0.12 0.07 0.17 0.00 0.03 0.53 0.53 0.05 0.56 0.00

Sat Flow, veh/h 1774 1788 63 3442 1863 1583 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 43 0 146 223 293 0 49 1793 98 158 1141 0

Grp Sat Flow(s),veh/h/ln 1774 0 1852 1721 1863 1583 1774 1770 1583 1774 1770 1583

Q Serve(g_s), s 0.0 0.0 9.7 8.3 20.0 0.0 1.8 61.6 2.4 6.0 27.0 0.0

Cycle Q Clear(g_c), s 0.0 0.0 9.7 8.3 20.0 0.0 1.8 61.6 2.4 6.0 27.0 0.0

Prop In Lane 1.00 0.03 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 83 0 229 254 317 270 224 1892 847 148 1980 886

V/C Ratio(X) 0.52 0.00 0.64 0.88 0.92 0.00 0.22 0.95 0.12 1.07 0.58 0.00

Avail Cap(c_a), veh/h 83 0 230 254 318 270 251 1923 860 148 1980 886

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 0.61 0.61 0.00

Uniform Delay (d), s/veh 62.4 0.0 53.7 59.1 52.6 0.0 20.2 28.3 5.7 59.9 18.5 0.0

Incr Delay (d2), s/veh 5.4 0.0 5.7 27.7 31.3 0.0 0.5 11.5 0.3 75.8 0.7 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.6 0.0 5.3 4.9 13.0 0.0 0.9 32.9 1.7 8.4 13.4 0.0

LnGrp Delay(d),s/veh 67.8 0.0 59.4 86.8 83.9 0.0 20.7 39.8 5.9 135.7 19.2 0.0

LnGrp LOS E E F F C D A F B

Approach Vol, veh/h 189 516 1940 1299

Approach Delay, s/veh 61.3 85.2 37.6 33.4

Approach LOS E F D C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 9.8 80.2 10.0 30.0 14.1 75.9 16.0 24.0

Change Period (Y+Rc), s 6.5 7.0 8.0 * 8 7.0 * 7 6.5 8.0

Max Green Setting (Gmax), s 5.3 71.2 2.0 * 22 6.0 * 70 9.5 16.0

Max Q Clear Time (g_c+I1), s 3.8 29.0 2.0 22.0 8.0 63.6 10.3 11.7

Green Ext Time (p_c), s 0.0 10.8 0.0 0.0 0.0 5.3 0.0 0.3

Intersection Summary

HCM 2010 Ctrl Delay 43.6

HCM 2010 LOS D

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 5 10 15 160 15 230 15 1120 360 280 1160 5

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 190.0 186.3 190.0 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 5 11 16 174 16 250 16 1217 391 304 1261 5

Adj No. of Lanes 0 1 0 1 1 0 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 12 26 37 317 17 268 133 1344 601 420 2178 974

Arrive On Green 0.04 0.04 0.04 0.18 0.18 0.18 0.76 0.76 0.76 0.19 0.62 0.62

Sat Flow, veh/h 266 584 850 1774 96 1502 436 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 32 0 0 174 0 266 16 1217 391 304 1261 5

Grp Sat Flow(s),veh/h/ln 1700 0 0 1774 0 1598 436 1770 1583 1774 1770 1583

Q Serve(g_s), s 2.2 0.0 0.0 10.7 0.0 19.7 3.2 31.9 14.1 12.8 25.6 0.1

Cycle Q Clear(g_c), s 2.2 0.0 0.0 10.7 0.0 19.7 28.8 31.9 14.1 12.8 25.6 0.1

Prop In Lane 0.16 0.50 1.00 0.94 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 74 0 0 317 0 286 133 1344 601 420 2178 974

V/C Ratio(X) 0.43 0.00 0.00 0.55 0.00 0.93 0.12 0.91 0.65 0.72 0.58 0.01

Avail Cap(c_a), veh/h 184 0 0 317 0 286 192 1825 816 504 2825 1264

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.65 0.65 0.65 1.00 1.00 1.00

Uniform Delay (d), s/veh 56.1 0.0 0.0 45.0 0.0 48.7 21.6 12.8 10.7 42.6 13.8 8.9

Incr Delay (d2), s/veh 3.9 0.0 0.0 2.0 0.0 35.5 1.2 7.1 3.5 4.1 1.1 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.1 0.0 0.0 5.4 0.0 11.5 0.4 16.2 6.4 9.8 12.8 0.1

LnGrp Delay(d),s/veh 60.0 0.0 0.0 47.0 0.0 84.1 22.8 19.9 14.2 46.7 14.9 8.9

LnGrp LOS E D F C B B D B A

Approach Vol, veh/h 32 440 1624 1570

Approach Delay, s/veh 60.0 69.4 18.6 21.1

Approach LOS E E B C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6 8

Phs Duration (G+Y+Rc), s 58.1 51.7 12.3 109.7 28.0

Change Period (Y+Rc), s 6.0 6.0 7.0 6.0 6.5

Max Green Setting (Gmax), s 28.0 62.0 13.0 96.0 21.5

Max Q Clear Time (g_c+I1), s 14.8 33.9 4.2 27.6 21.7

Green Ext Time (p_c), s 7.5 11.8 0.0 13.8 0.0

Intersection Summary

HCM 2010 Ctrl Delay 26.1

HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 35 5 5 135 5 50 15 1410 130 80 1240 15

Number 7 4 14 3 8 18 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 190.0 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0

Adj Flow Rate, veh/h 38 5 5 147 5 54 16 1533 141 87 1348 16

Adj No. of Lanes 0 1 1 0 1 1 1 2 1 1 2 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 67 9 68 186 6 172 279 1880 841 209 2350 28

Arrive On Green 0.04 0.04 0.04 0.11 0.11 0.11 0.53 0.53 0.53 0.11 1.00 1.00

Sat Flow, veh/h 1576 207 1583 1718 58 1583 397 3539 1583 1774 3582 43

Grp Volume(v), veh/h 43 0 5 152 0 54 16 1533 141 87 666 698

Grp Sat Flow(s),veh/h/ln 1784 0 1583 1777 0 1583 397 1770 1583 1774 1770 1855

Q Serve(g_s), s 2.5 0.0 0.3 8.9 0.0 3.3 2.1 38.1 4.9 0.0 0.0 0.0

Cycle Q Clear(g_c), s 2.5 0.0 0.3 8.9 0.0 3.3 2.1 38.1 4.9 0.0 0.0 0.0

Prop In Lane 0.88 1.00 0.97 1.00 1.00 1.00 1.00 0.02

Lane Grp Cap(c), veh/h 76 0 68 192 0 172 279 1880 841 209 1161 1217

V/C Ratio(X) 0.56 0.00 0.07 0.79 0.00 0.31 0.06 0.82 0.17 0.42 0.57 0.57

Avail Cap(c_a), veh/h 227 0 201 343 0 306 365 2648 1185 255 1591 1668

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 0.79 0.79 0.79 0.84 0.84 0.84

Uniform Delay (d), s/veh 49.9 0.0 48.8 46.2 0.0 43.7 12.2 20.6 12.8 40.5 0.0 0.0

Incr Delay (d2), s/veh 6.4 0.0 0.5 7.1 0.0 1.0 0.3 3.2 0.3 1.1 1.7 1.7

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.4 0.0 0.1 4.7 0.0 1.5 0.3 19.4 2.2 2.3 0.6 0.6

LnGrp Delay(d),s/veh 56.2 0.0 49.3 53.2 0.0 44.8 12.5 23.8 13.2 41.6 1.7 1.7

LnGrp LOS E D D D B C B D A A

Approach Vol, veh/h 48 206 1690 1451

Approach Delay, s/veh 55.5 51.0 22.8 4.1

Approach LOS E D C A

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 120.9 11.0 57.0 63.9 18.0

Change Period (Y+Rc), s 7.5 6.5 7.5 * 7.5 6.5

Max Green Setting (Gmax), s 95.5 13.5 8.5 * 79.5 20.5

Max Q Clear Time (g_c+I1), s 2.0 4.5 2.0 40.1 10.9

Green Ext Time (p_c), s 12.6 0.1 4.2 16.4 0.7

Intersection Summary

HCM 2010 Ctrl Delay 17.0

HCM 2010 LOS B

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 45 1450 50 10 1340 30 10 5 15 90 10 15

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 190.0 190.0 186.3 186.3 190.0 186.3 186.3

Adj Flow Rate, veh/h 49 1576 54 11 1457 33 11 5 16 98 11 16

Adj No. of Lanes 1 2 1 1 2 0 0 1 1 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 140 1783 798 198 1883 43 57 16 396 65 4 396

Arrive On Green 0.06 1.00 1.00 0.05 0.53 0.53 0.25 0.25 0.25 0.25 0.25 0.25

Sat Flow, veh/h 1774 3539 1583 1774 3538 80 0 64 1583 0 16 1583

Grp Volume(v), veh/h 49 1576 54 11 728 762 16 0 16 109 0 16

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1849 64 0 1583 16 0 1583

Q Serve(g_s), s 1.6 0.0 0.0 0.0 34.6 34.7 0.0 0.0 0.8 0.0 0.0 0.8

Cycle Q Clear(g_c), s 1.6 0.0 0.0 0.0 34.6 34.7 26.5 0.0 0.8 26.5 0.0 0.8

Prop In Lane 1.00 1.00 1.00 0.04 0.69 1.00 0.90 1.00

Lane Grp Cap(c), veh/h 140 1783 798 198 942 984 73 0 396 69 0 396

V/C Ratio(X) 0.35 0.88 0.07 0.06 0.77 0.77 0.22 0.00 0.04 1.59 0.00 0.04

Avail Cap(c_a), veh/h 224 3326 1488 198 1596 1667 73 0 396 69 0 396

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.14 0.14 0.14 0.82 0.82 0.82 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 23.5 0.0 0.0 37.5 19.7 19.7 33.1 0.0 30.1 51.4 0.0 30.1

Incr Delay (d2), s/veh 0.2 0.2 0.0 0.1 5.1 4.9 1.5 0.0 0.0 323.9 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.8 0.1 0.0 0.3 18.1 18.9 0.4 0.0 0.4 8.1 0.0 0.4

LnGrp Delay(d),s/veh 23.7 0.2 0.0 37.6 24.8 24.6 34.6 0.0 30.1 375.3 0.0 30.1

LnGrp LOS C A A D C C C C F C

Approach Vol, veh/h 1679 1501 32 125

Approach Delay, s/veh 0.9 24.8 32.3 331.1

Approach LOS A C C F

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 9.0 107.0 34.0 72.2 43.8 34.0

Change Period (Y+Rc), s 6.0 6.5 7.5 6.5 * 6.5 7.5

Max Green Setting (Gmax), s 8.0 95.5 26.5 3.5 * 99.5 26.5

Max Q Clear Time (g_c+I1), s 3.6 36.7 28.5 2.0 2.0 28.5

Green Ext Time (p_c), s 0.0 14.2 0.0 1.2 19.2 0.0

Intersection Summary

HCM 2010 Ctrl Delay 24.3

HCM 2010 LOS C

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 250 785 225 150 645 575 280 720 85 422 891 110

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 272 853 245 163 701 625 304 783 0 459 968 120

Adj No. of Lanes 1 2 1 1 2 1 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 267 907 406 195 781 349 365 729 326 449 897 401

Arrive On Green 0.12 0.26 0.26 0.14 0.37 0.37 0.21 0.21 0.00 0.08 0.08 0.08

Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 272 853 245 163 701 625 304 783 0 459 968 120

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1774 1770 1583 1774 1770 1583

Q Serve(g_s), s 18.5 35.4 20.4 8.9 28.0 33.1 24.6 30.9 0.0 38.0 38.0 10.7

Cycle Q Clear(g_c), s 18.5 35.4 20.4 8.9 28.0 33.1 24.6 30.9 0.0 38.0 38.0 10.7

Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 267 907 406 195 781 349 365 729 326 449 897 401

V/C Ratio(X) 1.02 0.94 0.60 0.83 0.90 1.79 0.83 1.07 0.00 1.02 1.08 0.30

Avail Cap(c_a), veh/h 267 923 413 195 781 349 365 729 326 449 897 401

HCM Platoon Ratio 1.00 1.00 1.00 1.67 1.67 1.67 1.00 1.00 1.00 0.33 0.33 0.33

Upstream Filter(I) 1.00 1.00 1.00 0.93 0.93 0.93 1.00 1.00 0.00 0.79 0.79 0.79

Uniform Delay (d), s/veh 54.7 54.7 49.1 62.0 45.8 47.4 57.1 59.5 0.0 68.7 68.7 56.2

Incr Delay (d2), s/veh 60.2 18.5 6.5 24.2 14.3 365.5 15.0 55.0 0.0 43.2 51.0 0.3

Initial Q Delay(d3),s/veh 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 6.4 19.6 9.7 7.8 15.2 49.9 13.6 20.7 0.0 24.1 25.0 4.7

LnGrp Delay(d),s/veh 115.0 73.2 55.6 86.2 60.1 412.9 72.0 114.5 0.0 112.0 119.7 56.5

LnGrp LOS F E E F E F E F F F E

Approach Vol, veh/h 1370 1489 1087 1547

Approach Delay, s/veh 78.3 211.0 102.6 112.5

Approach LOS E F F F

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 19.7 45.9 46.0 25.0 40.6 38.4

Change Period (Y+Rc), s 7.5 * 7.5 8.0 6.5 7.5 7.5

Max Green Setting (Gmax), s 11.5* 39.099998 38.0 18.5 33.1 30.9

Max Q Clear Time (g_c+I1), s 10.9 37.4 40.0 20.5 35.1 32.9

Green Ext Time (p_c), s 0.4 1.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 128.7

HCM 2010 LOS F

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 60 1325 25 60 1260 235 25 10 35 160 5 85

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0 190.0 186.3 186.3

Adj Flow Rate, veh/h 65 1440 0 65 1370 0 27 11 38 174 5 0

Adj No. of Lanes 1 3 1 1 3 1 1 1 0 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 260 1989 619 362 2225 693 212 80 277 366 7 345

Arrive On Green 0.09 0.78 0.00 0.09 0.44 0.00 0.22 0.22 0.22 0.22 0.22 0.00

Sat Flow, veh/h 1774 5085 1583 1774 5085 1583 1405 368 1271 1176 34 1583

Grp Volume(v), veh/h 65 1440 0 65 1370 0 27 0 49 179 0 0

Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1583 1405 0 1639 1210 0 1583

Q Serve(g_s), s 0.0 9.2 0.0 0.0 13.4 0.0 1.2 0.0 1.6 7.9 0.0 0.0

Cycle Q Clear(g_c), s 0.0 9.2 0.0 0.0 13.4 0.0 10.6 0.0 1.6 9.4 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.78 0.97 1.00

Lane Grp Cap(c), veh/h 260 1989 619 362 2225 693 212 0 357 373 0 345

V/C Ratio(X) 0.25 0.72 0.00 0.18 0.62 0.00 0.13 0.00 0.14 0.48 0.00 0.00

Avail Cap(c_a), veh/h 459 5871 1828 506 5950 1852 886 0 1143 1026 0 1104

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.30 0.30 0.00 0.78 0.78 0.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 21.9 5.3 0.0 17.2 14.0 0.0 28.4 0.0 20.4 24.2 0.0 0.0

Incr Delay (d2), s/veh 0.2 0.2 0.0 0.2 1.0 0.0 0.3 0.0 0.2 1.0 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.0 4.0 0.0 0.9 6.4 0.0 0.5 0.0 0.7 3.0 0.0 0.0

LnGrp Delay(d),s/veh 22.1 5.4 0.0 17.4 15.0 0.0 28.6 0.0 20.5 25.1 0.0 0.0

LnGrp LOS C A B B C C C

Approach Vol, veh/h 1505 1435 76 179

Approach Delay, s/veh 6.2 15.1 23.4 25.1

Approach LOS A B C C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 94.2 34.7 21.0 97.2 31.7 21.0

Change Period (Y+Rc), s 6.0 6.5 7.0 6.0 6.5 7.0

Max Green Setting (Gmax), s 10.0 75.5 45.0 11.0 74.5 45.0

Max Q Clear Time (g_c+I1), s 2.0 15.4 11.4 2.0 11.2 12.6

Green Ext Time (p_c), s 0.2 12.9 1.6 0.2 14.1 1.6

Intersection Summary

HCM 2010 Ctrl Delay 11.6

HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 0 1310 210 610 1295 0 0 0 0 160 0 260

Number 5 2 12 1 6 16 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 0.0 186.3 186.3 186.3 186.3 0.0 190.0 186.3 186.3

Adj Flow Rate, veh/h 0 1424 0 663 1408 0 174 0 0

Adj No. of Lanes 0 3 1 1 2 0 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 0 2 2 2 2 0 2 2 2

Cap, veh/h 0 1558 622 707 2831 0 196 0 175

Arrive On Green 0.00 0.39 0.00 0.72 1.00 0.00 0.11 0.00 0.00

Sat Flow, veh/h 0 4508 1583 1774 3632 0 1774 0 1583

Grp Volume(v), veh/h 0 1424 0 663 1408 0 174 0 0

Grp Sat Flow(s),veh/h/ln 0 1323 1583 1774 1770 0 1774 0 1583

Q Serve(g_s), s 0.0 49.3 0.0 38.3 0.0 0.0 14.0 0.0 0.0

Cycle Q Clear(g_c), s 0.0 49.3 0.0 38.3 0.0 0.0 14.0 0.0 0.0

Prop In Lane 0.00 1.00 1.00 0.00 1.00 1.00

Lane Grp Cap(c), veh/h 0 1558 622 707 2831 0 196 0 175

V/C Ratio(X) 0.00 0.91 0.00 0.94 0.50 0.00 0.89 0.00 0.00

Avail Cap(c_a), veh/h 0 1558 622 707 2831 0 258 0 231

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.00 0.91 0.00 0.09 0.09 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 0.0 41.7 0.0 16.1 0.0 0.0 63.6 0.0 0.0

Incr Delay (d2), s/veh 0.0 9.0 0.0 2.8 0.1 0.0 24.1 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.0 19.2 0.0 20.6 0.0 0.0 8.2 0.0 0.0

LnGrp Delay(d),s/veh 0.0 50.7 0.0 18.9 0.1 0.0 87.6 0.0 0.0

LnGrp LOS D B A F

Approach Vol, veh/h 1424 2071 174

Approach Delay, s/veh 50.7 6.1 87.6

Approach LOS D A F

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s 64.1 63.4 22.5 127.5

Change Period (Y+Rc), s 6.5 6.5 6.5 6.5

Max Green Setting (Gmax), s 52.5 56.9 21.1 115.9

Max Q Clear Time (g_c+I1), s 40.3 51.3 16.0 2.0

Green Ext Time (p_c), s 8.7 3.9 0.0 21.8

Intersection Summary

HCM 2010 Ctrl Delay 27.3

HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 145 1325 0 0 1705 85 200 0 1085 0 0 0

Number 1 6 16 5 2 12 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 0.0 0.0 186.3 186.3 190.0 186.3 186.3

Adj Flow Rate, veh/h 158 1440 0 0 1853 0 217 0 0

Adj No. of Lanes 1 2 0 0 3 1 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2

Cap, veh/h 190 2529 0 0 2758 859 253 0 226

Arrive On Green 0.21 1.00 0.00 0.00 0.36 0.00 0.14 0.00 0.00

Sat Flow, veh/h 1774 3632 0 0 5253 1583 1774 0 1583

Grp Volume(v), veh/h 158 1440 0 0 1853 0 217 0 0

Grp Sat Flow(s),veh/h/ln 1774 1770 0 0 1695 1583 1774 0 1583

Q Serve(g_s), s 7.2 0.0 0.0 0.0 25.8 0.0 10.0 0.0 0.0

Cycle Q Clear(g_c), s 7.2 0.0 0.0 0.0 25.8 0.0 10.0 0.0 0.0

Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 190 2529 0 0 2758 859 253 0 226

V/C Ratio(X) 0.83 0.57 0.00 0.00 0.67 0.00 0.86 0.00 0.00

Avail Cap(c_a), veh/h 222 2529 0 0 2758 859 1648 0 1471

HCM Platoon Ratio 2.00 2.00 1.00 1.00 0.67 0.67 1.00 1.00 1.00

Upstream Filter(I) 0.24 0.24 0.00 0.00 0.66 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 32.3 0.0 0.0 0.0 20.4 0.0 35.2 0.0 0.0

Incr Delay (d2), s/veh 5.9 0.2 0.0 0.0 0.9 0.0 8.3 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 3.7 0.1 0.0 0.0 12.2 0.0 5.5 0.0 0.0

LnGrp Delay(d),s/veh 38.2 0.2 0.0 0.0 21.3 0.0 43.5 0.0 0.0

LnGrp LOS D A C D

Approach Vol, veh/h 1598 1853 217

Approach Delay, s/veh 4.0 21.3 43.5

Approach LOS A C D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s 14.5 117.6 18.0 132.0

Change Period (Y+Rc), s 5.5 6.0 6.0 6.0

Max Green Setting (Gmax), s 10.5 44.0 78.0 60.0

Max Q Clear Time (g_c+I1), s 9.2 27.8 12.0 2.0

Green Ext Time (p_c), s 0.1 15.1 0.0 46.2

Intersection Summary

HCM 2010 Ctrl Delay 15.1

HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 25 2315 70 25 1620 10 150 0 100 15 5 20

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 190.0 186.3 186.3 190.0 190.0 186.3 186.3 186.3 186.3 190.0

Adj Flow Rate, veh/h 27 2516 0 27 1761 11 163 0 0 16 5 22

Adj No. of Lanes 1 3 0 1 2 0 0 1 1 1 1 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 257 2985 0 194 2158 13 300 0 271 146 52 227

Arrive On Green 0.04 1.00 0.00 0.06 1.00 1.00 0.17 0.00 0.00 0.17 0.17 0.17

Sat Flow, veh/h 1774 5253 0 1774 3606 23 1265 0 1583 1412 302 1327

Grp Volume(v), veh/h 27 2516 0 27 864 908 163 0 0 16 0 27

Grp Sat Flow(s),veh/h/ln 1774 1695 0 1774 1770 1859 1265 0 1583 1412 0 1629

Q Serve(g_s), s 0.6 0.0 0.0 0.0 0.0 0.0 9.8 0.0 0.0 0.9 0.0 1.2

Cycle Q Clear(g_c), s 0.6 0.0 0.0 0.0 0.0 0.0 11.0 0.0 0.0 11.9 0.0 1.2

Prop In Lane 1.00 0.00 1.00 0.01 1.00 1.00 1.00 0.81

Lane Grp Cap(c), veh/h 257 2985 0 194 1059 1112 300 0 271 146 0 279

V/C Ratio(X) 0.11 0.84 0.00 0.14 0.82 0.82 0.54 0.00 0.00 0.11 0.00 0.10

Avail Cap(c_a), veh/h 310 5610 0 260 1985 2085 550 0 558 402 0 574

HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.09 0.09 0.00 0.39 0.39 0.39 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 8.9 0.0 0.0 12.9 0.0 0.0 34.8 0.0 0.0 39.9 0.0 30.2

Incr Delay (d2), s/veh 0.0 0.1 0.0 0.1 2.8 2.7 1.5 0.0 0.0 0.3 0.0 0.1

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 0.4 0.8 0.8 3.8 0.0 0.0 0.4 0.0 0.6

LnGrp Delay(d),s/veh 8.9 0.1 0.0 13.0 2.8 2.7 36.3 0.0 0.0 40.3 0.0 30.3

LnGrp LOS A A B A A D D C

Approach Vol, veh/h 2543 1799 163 43

Approach Delay, s/veh 0.2 2.9 36.3 34.0

Approach LOS A A D C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 7.4 121.3 21.3 71.9 56.7 21.3

Change Period (Y+Rc), s 5.5 6.0 6.5 6.0 * 6 6.5

Max Green Setting (Gmax), s 4.5 97.0 30.5 5.6* 95.400002 30.5

Max Q Clear Time (g_c+I1), s 2.6 2.0 13.9 2.0 2.0 13.0

Green Ext Time (p_c), s 0.0 23.9 1.0 3.0 48.7 1.0

Intersection Summary

HCM 2010 Ctrl Delay 2.9

HCM 2010 LOS A

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 335 2025 70 60 1315 30 115 90 215 50 35 225

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0 186.3 186.3 190.0

Adj Flow Rate, veh/h 364 2201 0 65 1429 0 125 98 0 54 38 0

Adj No. of Lanes 1 2 1 1 2 1 1 1 0 1 1 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 394 2439 1091 117 1989 890 212 246 0 165 246 0

Arrive On Green 0.15 0.69 0.00 0.02 0.56 0.00 0.13 0.13 0.00 0.13 0.13 0.00

Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1364 1863 0 1292 1863 0

Grp Volume(v), veh/h 364 2201 0 65 1429 0 125 98 0 54 38 0

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1364 1863 0 1292 1863 0

Q Serve(g_s), s 16.3 65.3 0.0 0.0 37.9 0.0 11.4 6.2 0.0 5.1 2.3 0.0

Cycle Q Clear(g_c), s 16.3 65.3 0.0 0.0 37.9 0.0 13.7 6.2 0.0 11.3 2.3 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00

Lane Grp Cap(c), veh/h 394 2439 1091 117 1989 890 212 246 0 165 246 0

V/C Ratio(X) 0.92 0.90 0.00 0.55 0.72 0.00 0.59 0.40 0.00 0.33 0.15 0.00

Avail Cap(c_a), veh/h 505 2620 1172 134 1989 890 368 460 0 313 460 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.66 0.66 0.00 0.53 0.53 0.00 1.00 1.00 0.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 32.1 16.3 0.0 57.0 20.5 0.0 55.2 50.8 0.0 55.9 49.1 0.0

Incr Delay (d2), s/veh 14.4 3.2 0.0 2.1 1.2 0.0 2.6 1.0 0.0 1.1 0.3 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 14.1 32.6 0.0 2.3 18.8 0.0 4.5 3.3 0.0 1.9 1.2 0.0

LnGrp Delay(d),s/veh 46.5 19.5 0.0 59.1 21.7 0.0 57.8 51.8 0.0 57.1 49.4 0.0

LnGrp LOS D B E C E D E D

Approach Vol, veh/h 2565 1494 223 92

Approach Delay, s/veh 23.3 23.4 55.1 53.9

Approach LOS C C E D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 25.0 100.6 24.4 31.2 94.5 24.4

Change Period (Y+Rc), s 6.0 6.5 7.5 6.5 * 6.5 7.5

Max Green Setting (Gmax), s 27.0 71.5 31.5 3.5 * 94.5 31.5

Max Q Clear Time (g_c+I1), s 18.3 39.9 13.3 2.0 67.3 15.7

Green Ext Time (p_c), s 0.7 13.3 1.2 0.0 20.7 1.1

Intersection Summary

HCM 2010 Ctrl Delay 25.6

HCM 2010 LOS C

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 50 205 15 215 170 190 35 1165 280 390 1875 25

Number 3 8 18 7 4 14 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 54 223 16 234 185 0 38 1266 304 424 2038 0

Adj No. of Lanes 1 1 0 2 1 1 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 169 207 15 249 213 181 97 1518 679 429 2118 948

Arrive On Green 0.07 0.12 0.12 0.07 0.11 0.00 0.02 0.43 0.43 0.19 0.60 0.00

Sat Flow, veh/h 1774 1718 123 3442 1863 1583 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 54 0 239 234 185 0 38 1266 304 424 2038 0

Grp Sat Flow(s),veh/h/ln 1774 0 1841 1721 1863 1583 1774 1770 1583 1774 1770 1583

Q Serve(g_s), s 0.2 0.0 18.0 10.1 14.6 0.0 1.8 47.5 20.3 28.5 81.4 0.0

Cycle Q Clear(g_c), s 0.2 0.0 18.0 10.1 14.6 0.0 1.8 47.5 20.3 28.5 81.4 0.0

Prop In Lane 1.00 0.07 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 169 0 222 249 213 181 97 1518 679 429 2118 948

V/C Ratio(X) 0.32 0.00 1.08 0.94 0.87 0.00 0.39 0.83 0.45 0.99 0.96 0.00

Avail Cap(c_a), veh/h 169 0 222 249 316 268 107 1533 686 429 2118 948

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 0.14 0.14 0.00

Uniform Delay (d), s/veh 64.8 0.0 65.7 69.0 65.0 0.0 35.7 37.9 30.1 45.6 28.4 0.0

Incr Delay (d2), s/veh 1.1 0.0 82.5 40.9 15.4 0.0 2.6 5.5 2.1 13.7 2.6 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 2.1 0.0 14.2 6.2 8.4 0.0 0.9 24.4 9.3 19.1 40.4 0.0

LnGrp Delay(d),s/veh 65.9 0.0 148.2 109.9 80.5 0.0 38.2 43.5 32.3 59.4 31.0 0.0

LnGrp LOS E F F F D D C E C

Approach Vol, veh/h 293 419 1608 2462

Approach Delay, s/veh 133.0 96.9 41.2 35.9

Approach LOS F F D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 9.7 97.0 18.2 25.1 35.0 71.7 17.3 26.0

Change Period (Y+Rc), s 6.5 7.0 8.0 * 8 6.0 7.0 6.5 8.0

Max Green Setting (Gmax), s 4.0 89.2 2.0* 25.299999 29.0 64.7 10.8 18.0

Max Q Clear Time (g_c+I1), s 3.8 83.4 2.2 16.6 30.5 49.5 12.1 20.0

Green Ext Time (p_c), s 0.0 5.7 0.0 0.5 0.0 14.6 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 49.0

HCM 2010 LOS D

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 5 30 125 5 170 15 1210 430 220 1445 20

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 190.0 186.3 190.0 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 11 5 33 136 5 185 16 1315 467 239 1571 22

Adj No. of Lanes 0 1 0 1 1 0 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 20 9 61 242 6 211 174 1776 795 344 2256 1009

Arrive On Green 0.06 0.06 0.06 0.14 0.14 0.14 1.00 1.00 1.00 0.08 0.64 0.64

Sat Flow, veh/h 370 168 1110 1774 42 1548 319 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 49 0 0 136 0 190 16 1315 467 239 1571 22

Grp Sat Flow(s),veh/h/ln 1648 0 0 1774 0 1590 319 1770 1583 1774 1770 1583

Q Serve(g_s), s 3.3 0.0 0.0 8.2 0.0 13.4 2.0 0.0 0.0 7.1 33.0 0.6

Cycle Q Clear(g_c), s 3.3 0.0 0.0 8.2 0.0 13.4 19.5 0.0 0.0 7.1 33.0 0.6

Prop In Lane 0.22 0.67 1.00 0.97 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 91 0 0 242 0 217 174 1776 795 344 2256 1009

V/C Ratio(X) 0.54 0.00 0.00 0.56 0.00 0.88 0.09 0.74 0.59 0.70 0.70 0.02

Avail Cap(c_a), veh/h 188 0 0 256 0 230 174 1776 795 476 2512 1124

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.71 0.71 0.71 1.00 1.00 1.00

Uniform Delay (d), s/veh 52.5 0.0 0.0 46.1 0.0 48.3 3.0 0.0 0.0 10.6 13.5 7.6

Incr Delay (d2), s/veh 4.9 0.0 0.0 2.5 0.0 28.4 0.7 2.0 2.3 2.6 1.8 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.6 0.0 0.0 4.2 0.0 7.6 0.2 0.5 0.5 3.6 16.5 0.3

LnGrp Delay(d),s/veh 57.4 0.0 0.0 48.6 0.0 76.7 3.7 2.0 2.3 13.2 15.3 7.6

LnGrp LOS E D E A A A B B A

Approach Vol, veh/h 49 326 1798 1832

Approach Delay, s/veh 57.4 65.0 2.1 14.9

Approach LOS E E A B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6 8

Phs Duration (G+Y+Rc), s 15.5 79.1 13.3 94.6 22.1

Change Period (Y+Rc), s 6.0 6.0 7.0 6.0 6.5

Max Green Setting (Gmax), s 18.0 57.0 13.0 81.0 16.5

Max Q Clear Time (g_c+I1), s 9.1 21.5 5.3 35.0 15.4

Green Ext Time (p_c), s 0.4 30.4 0.1 37.7 0.2

Intersection Summary

HCM 2010 Ctrl Delay 13.8

HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 0 0 30 0 25 5 1620 55 35 1560 5

Number 7 4 14 3 8 18 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 190.0 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0

Adj Flow Rate, veh/h 11 0 0 33 0 27 5 1761 60 38 1696 5

Adj No. of Lanes 0 1 1 0 1 1 1 2 1 1 2 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 28 0 25 91 0 81 251 2132 954 174 2572 8

Arrive On Green 0.02 0.00 0.00 0.05 0.00 0.05 0.60 0.60 0.60 0.05 1.00 1.00

Sat Flow, veh/h 1774 0 1583 1774 0 1583 287 3539 1583 1774 3620 11

Grp Volume(v), veh/h 11 0 0 33 0 27 5 1761 60 38 829 872

Grp Sat Flow(s),veh/h/ln 1774 0 1583 1774 0 1583 287 1770 1583 1774 1770 1861

Q Serve(g_s), s 0.6 0.0 0.0 1.7 0.0 1.5 0.7 36.3 1.4 0.0 0.0 0.0

Cycle Q Clear(g_c), s 0.6 0.0 0.0 1.7 0.0 1.5 0.7 36.3 1.4 0.0 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.01

Lane Grp Cap(c), veh/h 28 0 25 91 0 81 251 2132 954 174 1258 1322

V/C Ratio(X) 0.39 0.00 0.00 0.36 0.00 0.33 0.02 0.83 0.06 0.22 0.66 0.66

Avail Cap(c_a), veh/h 260 0 232 308 0 275 294 2668 1193 184 1535 1615

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00

Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.80 0.80 0.80 0.72 0.72 0.72

Uniform Delay (d), s/veh 44.9 0.0 0.0 42.3 0.0 42.2 7.4 14.5 7.6 32.4 0.0 0.0

Incr Delay (d2), s/veh 8.4 0.0 0.0 2.4 0.0 2.4 0.1 3.1 0.1 0.5 2.0 1.9

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 0.9 0.0 0.7 0.1 18.5 0.7 0.9 0.7 0.7

LnGrp Delay(d),s/veh 53.4 0.0 0.0 44.7 0.0 44.6 7.5 17.6 7.7 32.8 2.0 1.9

LnGrp LOS D D D A B A C A A

Approach Vol, veh/h 11 60 1826 1739

Approach Delay, s/veh 53.4 44.7 17.3 2.6

Approach LOS D D B A

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 110.8 8.0 47.8 63.0 11.2

Change Period (Y+Rc), s 7.5 6.5 7.5 * 7.5 6.5

Max Green Setting (Gmax), s 80.0 13.5 3.0 * 69.5 16.0

Max Q Clear Time (g_c+I1), s 2.0 2.6 2.0 38.3 3.7

Green Ext Time (p_c), s 19.8 0.0 0.9 17.2 0.1

Intersection Summary

HCM 2010 Ctrl Delay 10.8

HCM 2010 LOS B

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 25 1660 10 0 1585 5 5 5 5 15 0 5

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 190.0 190.0 186.3 186.3 190.0 186.3 186.3

Adj Flow Rate, veh/h 27 1804 11 0 1723 5 5 5 5 16 0 5

Adj No. of Lanes 1 2 1 1 2 0 0 1 1 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 224 2675 1197 205 2314 7 78 15 68 103 0 68

Arrive On Green 0.02 0.76 0.76 0.00 0.64 0.64 0.04 0.04 0.04 0.04 0.00 0.04

Sat Flow, veh/h 1774 3539 1583 1774 3620 11 0 341 1583 0 0 1583

Grp Volume(v), veh/h 27 1804 11 0 842 886 10 0 5 16 0 5

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1861 341 0 1583 0 0 1583

Q Serve(g_s), s 0.0 17.7 0.1 0.0 22.8 22.8 0.0 0.0 0.2 0.0 0.0 0.2

Cycle Q Clear(g_c), s 0.0 17.7 0.1 0.0 22.8 22.8 3.0 0.0 0.2 3.0 0.0 0.2

Prop In Lane 1.00 1.00 1.00 0.01 0.50 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 224 2675 1197 205 1131 1189 92 0 68 103 0 68

V/C Ratio(X) 0.12 0.67 0.01 0.00 0.74 0.74 0.11 0.00 0.07 0.15 0.00 0.07

Avail Cap(c_a), veh/h 271 4547 2034 304 2273 2391 402 0 375 374 0 375

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.09 0.09 0.09 0.00 0.79 0.79 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 18.6 4.2 2.1 0.0 8.7 8.7 32.1 0.0 32.0 34.8 0.0 32.0

Incr Delay (d2), s/veh 0.0 0.0 0.0 0.0 3.6 3.4 0.5 0.0 0.4 0.7 0.0 0.4

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.4 8.3 0.1 0.0 12.1 12.7 0.2 0.0 0.1 0.3 0.0 0.1

LnGrp Delay(d),s/veh 18.6 4.3 2.1 0.0 12.2 12.0 32.6 0.0 32.4 35.5 0.0 32.4

LnGrp LOS B A A B B C C D C

Approach Vol, veh/h 1842 1728 15 21

Approach Delay, s/veh 4.5 12.1 32.6 34.8

Approach LOS A B C C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 68.5 51.0 10.5 0.0 119.5 10.5

Change Period (Y+Rc), s 6.5 * 6.5 7.5 6.0 6.5 7.5

Max Green Setting (Gmax), s 3.5 * 89.5 16.5 4.0 89.5 16.5

Max Q Clear Time (g_c+I1), s 2.0 24.8 5.0 0.0 19.7 5.0

Green Ext Time (p_c), s 1.3 19.7 0.1 0.0 24.4 0.1

Intersection Summary

HCM 2010 Ctrl Delay 8.4

HCM 2010 LOS A

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 165 515 225 135 1070 710 280 820 110 485 1032 140

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 179 560 245 147 1163 772 304 891 0 527 1122 152

Adj No. of Lanes 1 2 1 1 2 1 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 130 966 432 256 1048 469 334 667 298 437 871 390

Arrive On Green 0.04 0.27 0.27 0.06 0.30 0.30 0.19 0.19 0.00 0.08 0.08 0.08

Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 179 560 245 147 1163 772 304 891 0 527 1122 152

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1774 1770 1583 1774 1770 1583

Q Serve(g_s), s 5.5 17.8 17.3 7.8 38.5 38.5 21.8 24.5 0.0 32.0 32.0 11.8

Cycle Q Clear(g_c), s 5.5 17.8 17.3 7.8 38.5 38.5 21.8 24.5 0.0 32.0 32.0 11.8

Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 130 966 432 256 1048 469 334 667 298 437 871 390

V/C Ratio(X) 1.37 0.58 0.57 0.57 1.11 1.65 0.91 1.34 0.00 1.21 1.29 0.39

Avail Cap(c_a), veh/h 130 966 432 256 1048 469 334 667 298 437 871 390

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33

Upstream Filter(I) 1.00 1.00 1.00 0.84 0.84 0.84 1.00 1.00 0.00 0.79 0.79 0.79

Uniform Delay (d), s/veh 43.0 40.8 40.6 32.9 45.8 45.7 51.7 52.8 0.0 59.7 59.7 50.5

Incr Delay (d2), s/veh 208.4 2.5 5.3 2.6 61.1 298.9 27.6 161.2 0.0 109.3 136.5 0.5

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 9.5 9.1 8.2 4.0 27.7 55.7 13.3 26.9 0.0 29.0 32.2 5.3

LnGrp Delay(d),s/veh 251.4 43.3 45.9 35.5 106.9 344.6 79.3 213.9 0.0 169.0 196.2 51.0

LnGrp LOS F D D D F F E F F F D

Approach Vol, veh/h 984 2082 1195 1801

Approach Delay, s/veh 81.8 190.0 179.7 176.0

Approach LOS F F F F

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 15.0 43.0 40.0 12.0 46.0 32.0

Change Period (Y+Rc), s 7.0 7.5 8.0 6.5 7.5 7.5

Max Green Setting (Gmax), s 8.0 35.5 32.0 5.5 38.5 24.5

Max Q Clear Time (g_c+I1), s 9.8 19.8 34.0 7.5 40.5 26.5

Green Ext Time (p_c), s 0.0 12.5 0.0 0.0 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 166.3

HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 40 1165 60 100 1815 120 55 5 85 50 5 45

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0 190.0 186.3 186.3

Adj Flow Rate, veh/h 43 1266 0 109 1973 0 60 5 92 54 5 0

Adj No. of Lanes 1 3 1 1 3 1 1 1 0 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 256 2425 755 351 2463 767 219 14 256 244 18 268

Arrive On Green 0.09 0.95 0.00 0.12 0.97 0.00 0.17 0.17 0.17 0.17 0.17 0.00

Sat Flow, veh/h 1774 5085 1583 1774 5085 1583 1405 82 1513 829 107 1583

Grp Volume(v), veh/h 43 1266 0 109 1973 0 60 0 97 59 0 0

Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1583 1405 0 1596 936 0 1583

Q Serve(g_s), s 0.0 1.5 0.0 2.5 3.6 0.0 2.7 0.0 3.6 2.5 0.0 0.0

Cycle Q Clear(g_c), s 0.0 1.5 0.0 2.5 3.6 0.0 8.8 0.0 3.6 6.0 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.95 0.92 1.00

Lane Grp Cap(c), veh/h 256 2425 755 351 2463 767 219 0 270 262 0 268

V/C Ratio(X) 0.17 0.52 0.00 0.31 0.80 0.00 0.27 0.00 0.36 0.23 0.00 0.00

Avail Cap(c_a), veh/h 375 5926 1845 591 6309 1964 403 0 480 437 0 476

HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.49 0.49 0.00 0.55 0.55 0.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 16.5 0.8 0.0 11.1 0.6 0.0 29.5 0.0 24.4 26.7 0.0 0.0

Incr Delay (d2), s/veh 0.2 0.1 0.0 0.3 1.6 0.0 0.7 0.0 0.8 0.4 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.6 0.4 0.0 1.2 1.0 0.0 1.1 0.0 1.6 1.0 0.0 0.0

LnGrp Delay(d),s/veh 16.6 0.9 0.0 11.4 2.2 0.0 30.2 0.0 25.2 27.1 0.0 0.0

LnGrp LOS B A B A C C C

Approach Vol, veh/h 1309 2082 157 59

Approach Delay, s/veh 1.4 2.7 27.1 27.1

Approach LOS A A C C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 73.0 38.7 18.3 10.0 101.7 18.3

Change Period (Y+Rc), s 6.5 * 6.5 7.0 6.0 6.5 7.0

Max Green Setting (Gmax), s 7.5 * 82.5 20.0 13.0 77.5 20.0

Max Q Clear Time (g_c+I1), s 2.0 5.6 8.0 4.5 3.5 10.8

Green Ext Time (p_c), s 3.5 26.6 0.8 0.1 11.7 0.7

Intersection Summary

HCM 2010 Ctrl Delay 3.7

HCM 2010 LOS A

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 0 1185 115 805 1710 0 0 0 0 165 0 325

Number 5 2 12 1 6 16 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 0.0 186.3 186.3 186.3 186.3 0.0 190.0 186.3 186.3

Adj Flow Rate, veh/h 0 1288 0 875 1859 0 179 0 0

Adj No. of Lanes 0 3 1 1 2 0 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 0 2 2 2 2 0 2 2 2

Cap, veh/h 0 1307 457 836 2756 0 205 0 183

Arrive On Green 0.00 0.29 0.00 0.44 0.78 0.00 0.12 0.00 0.00

Sat Flow, veh/h 0 4880 1583 1774 3632 0 1774 0 1583

Grp Volume(v), veh/h 0 1288 0 875 1859 0 179 0 0

Grp Sat Flow(s),veh/h/ln 0 1509 1583 1774 1770 0 1774 0 1583

Q Serve(g_s), s 0.0 34.7 0.0 53.6 30.0 0.0 12.2 0.0 0.0

Cycle Q Clear(g_c), s 0.0 34.7 0.0 53.6 30.0 0.0 12.2 0.0 0.0

Prop In Lane 0.00 1.00 1.00 0.00 1.00 1.00

Lane Grp Cap(c), veh/h 0 1307 457 836 2756 0 205 0 183

V/C Ratio(X) 0.00 0.99 0.00 1.05 0.67 0.00 0.87 0.00 0.00

Avail Cap(c_a), veh/h 0 1307 457 836 2756 0 311 0 278

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.00 0.94 0.00 0.09 0.09 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 0.0 43.4 0.0 30.2 6.3 0.0 53.4 0.0 0.0

Incr Delay (d2), s/veh 0.0 21.0 0.0 24.5 0.1 0.0 16.0 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.0 17.0 0.0 33.8 14.5 0.0 6.9 0.0 0.0

LnGrp Delay(d),s/veh 0.0 64.4 0.0 54.7 6.4 0.0 69.4 0.0 0.0

LnGrp LOS E F A E

Approach Vol, veh/h 1288 2734 179

Approach Delay, s/veh 64.4 21.9 69.4

Approach LOS E C E

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s 60.1 49.3 20.6 109.4

Change Period (Y+Rc), s 6.5 6.5 6.5 6.5

Max Green Setting (Gmax), s 53.6 35.4 21.5 95.5

Max Q Clear Time (g_c+I1), s 55.6 36.7 14.2 32.0

Green Ext Time (p_c), s 0.0 0.0 0.0 48.2

Intersection Summary

HCM 2010 Ctrl Delay 37.0

HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 255 1095 0 0 2310 95 205 0 865 0 0 0

Number 1 6 16 5 2 12 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 0.0 0.0 186.3 186.3 190.0 186.3 186.3

Adj Flow Rate, veh/h 277 1190 0 0 2511 0 223 0 0

Adj No. of Lanes 1 2 0 0 3 1 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2

Cap, veh/h 264 2578 0 0 2623 817 255 0 228

Arrive On Green 0.15 0.73 0.00 0.00 0.52 0.00 0.14 0.00 0.00

Sat Flow, veh/h 1774 3632 0 0 5253 1583 1774 0 1583

Grp Volume(v), veh/h 277 1190 0 0 2511 0 223 0 0

Grp Sat Flow(s),veh/h/ln 1774 1770 0 0 1695 1583 1774 0 1583

Q Serve(g_s), s 14.0 12.9 0.0 0.0 44.4 0.0 11.6 0.0 0.0

Cycle Q Clear(g_c), s 14.0 12.9 0.0 0.0 44.4 0.0 11.6 0.0 0.0

Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 264 2578 0 0 2623 817 255 0 228

V/C Ratio(X) 1.05 0.46 0.00 0.00 0.96 0.00 0.87 0.00 0.00

Avail Cap(c_a), veh/h 264 2578 0 0 2623 817 943 0 842

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.09 0.09 0.00 0.00 0.19 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 40.0 5.2 0.0 0.0 21.8 0.0 39.4 0.0 0.0

Incr Delay (d2), s/veh 31.2 0.1 0.0 0.0 2.6 0.0 9.1 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 9.1 6.3 0.0 0.0 21.3 0.0 6.3 0.0 0.0

LnGrp Delay(d),s/veh 71.2 5.3 0.0 0.0 24.4 0.0 48.5 0.0 0.0

LnGrp LOS F A C D

Approach Vol, veh/h 1467 2511 223

Approach Delay, s/veh 17.7 24.4 48.5

Approach LOS B C D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s 56.0 54.5 19.5 110.5

Change Period (Y+Rc), s 6.0 * 6 6.0 6.0

Max Green Setting (Gmax), s 14.0 * 48.5 50.0 68.5

Max Q Clear Time (g_c+I1), s 16.0 46.4 13.6 14.9

Green Ext Time (p_c), s 0.0 2.0 0.0 12.0

Intersection Summary

HCM 2010 Ctrl Delay 23.3

HCM 2010 LOS C

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 40 1685 235 125 2325 5 65 5 70 15 5 15

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 190.0 186.3 186.3 190.0 190.0 186.3 186.3 186.3 186.3 190.0

Adj Flow Rate, veh/h 43 1832 0 136 2527 5 71 5 0 16 5 16

Adj No. of Lanes 1 3 0 1 2 0 0 1 1 1 1 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 137 2355 0 621 2618 5 164 8 137 107 34 108

Arrive On Green 0.03 0.46 0.00 0.57 1.00 1.00 0.09 0.09 0.00 0.09 0.09 0.09

Sat Flow, veh/h 1774 5253 0 1774 3624 7 1153 91 1583 1405 391 1251

Grp Volume(v), veh/h 43 1832 0 136 1234 1298 76 0 0 16 0 21

Grp Sat Flow(s),veh/h/ln 1774 1695 0 1774 1770 1861 1244 0 1583 1405 0 1642

Q Serve(g_s), s 0.0 32.8 0.0 0.0 0.0 0.0 5.6 0.0 0.0 1.2 0.0 1.3

Cycle Q Clear(g_c), s 0.0 32.8 0.0 0.0 0.0 0.0 6.8 0.0 0.0 7.5 0.0 1.3

Prop In Lane 1.00 0.00 1.00 0.00 0.93 1.00 1.00 0.76

Lane Grp Cap(c), veh/h 137 2355 0 621 1279 1345 172 0 137 107 0 142

V/C Ratio(X) 0.31 0.78 0.00 0.22 0.96 0.97 0.44 0.00 0.00 0.15 0.00 0.15

Avail Cap(c_a), veh/h 166 3882 0 621 1493 1570 258 0 234 192 0 242

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.10 0.10 0.00 0.09 0.09 0.09 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 44.9 24.4 0.0 12.8 0.0 0.0 48.9 0.0 0.0 51.8 0.0 45.8

Incr Delay (d2), s/veh 0.1 0.1 0.0 0.0 2.9 2.8 1.8 0.0 0.0 0.6 0.0 0.5

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.3 15.3 0.0 1.8 1.0 1.1 2.3 0.0 0.0 0.5 0.0 0.6

LnGrp Delay(d),s/veh 45.0 24.5 0.0 12.8 2.9 2.8 50.7 0.0 0.0 52.4 0.0 46.3

LnGrp LOS D C B A A D D D

Approach Vol, veh/h 1875 2668 76 37

Approach Delay, s/veh 25.0 3.4 50.7 48.9

Approach LOS C A D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 37.0 77.1 15.9 55.6 58.6 15.9

Change Period (Y+Rc), s 5.5 6.0 6.5 5.5 6.0 6.5

Max Green Setting (Gmax), s 4.5 91.5 16.0 13.2 82.8 16.0

Max Q Clear Time (g_c+I1), s 2.0 2.0 9.5 2.0 34.8 8.8

Green Ext Time (p_c), s 0.1 61.9 0.2 0.3 20.1 0.2

Intersection Summary

HCM 2010 Ctrl Delay 13.2

HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 140 1435 195 140 2140 70 75 60 80 20 100 240

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0 186.3 186.3 190.0

Adj Flow Rate, veh/h 152 1560 0 152 2326 0 82 65 0 22 109 0

Adj No. of Lanes 1 2 1 1 2 1 1 1 0 1 1 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 120 1808 809 417 2329 1042 172 262 0 206 262 0

Arrive On Green 0.03 0.51 0.00 0.18 0.66 0.00 0.14 0.14 0.00 0.14 0.14 0.00

Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1279 1863 0 1331 1863 0

Grp Volume(v), veh/h 152 1560 0 152 2326 0 82 65 0 22 109 0

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1279 1863 0 1331 1863 0

Q Serve(g_s), s 4.0 46.0 0.0 2.1 78.2 0.0 7.5 3.7 0.0 1.8 6.4 0.0

Cycle Q Clear(g_c), s 4.0 46.0 0.0 2.1 78.2 0.0 13.8 3.7 0.0 5.5 6.4 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00

Lane Grp Cap(c), veh/h 120 1808 809 417 2329 1042 172 262 0 206 262 0

V/C Ratio(X) 1.27 0.86 0.00 0.36 1.00 0.00 0.48 0.25 0.00 0.11 0.42 0.00

Avail Cap(c_a), veh/h 120 2151 962 417 2329 1042 287 429 0 326 429 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.67 0.67 0.00 0.09 0.09 0.00 1.00 1.00 0.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 56.6 25.5 0.0 38.7 20.3 0.0 53.1 45.6 0.0 48.1 46.8 0.0

Incr Delay (d2), s/veh 157.3 2.3 0.0 0.0 5.3 0.0 2.0 0.5 0.0 0.2 1.1 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 9.2 22.9 0.0 4.2 39.5 0.0 2.7 1.9 0.0 0.7 3.3 0.0

LnGrp Delay(d),s/veh 213.9 27.8 0.0 38.7 25.6 0.0 55.1 46.1 0.0 48.3 47.8 0.0

LnGrp LOS F C D C E D D D

Approach Vol, veh/h 1712 2478 147 131

Approach Delay, s/veh 44.4 26.4 51.1 47.9

Approach LOS D C D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 20.7 85.0 24.3 38.3 67.4 24.3

Change Period (Y+Rc), s 6.0 6.5 7.5 6.0 6.5 7.5

Max Green Setting (Gmax), s 4.0 78.5 27.5 10.0 72.5 27.5

Max Q Clear Time (g_c+I1), s 6.0 80.2 8.4 4.1 48.0 15.8

Green Ext Time (p_c), s 0.0 0.0 1.2 0.4 12.9 1.0

Intersection Summary

HCM 2010 Ctrl Delay 34.7

HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 50 155 10 165 335 290 55 2010 85 200 1290 45

Number 3 8 18 7 4 14 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 54 168 11 179 364 0 60 2185 92 217 1402 0

Adj No. of Lanes 1 1 0 2 1 1 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 101 194 13 286 316 268 173 1908 854 137 1982 887

Arrive On Green 0.03 0.11 0.11 0.08 0.17 0.00 0.03 0.54 0.54 0.05 0.56 0.00

Sat Flow, veh/h 1774 1730 113 3442 1863 1583 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 54 0 179 179 364 0 60 2185 92 217 1402 0

Grp Sat Flow(s),veh/h/ln 1774 0 1843 1721 1863 1583 1774 1770 1583 1774 1770 1583

Q Serve(g_s), s 0.0 0.0 12.4 6.5 22.0 0.0 2.3 70.0 3.7 6.0 37.5 0.0

Cycle Q Clear(g_c), s 0.0 0.0 12.4 6.5 22.0 0.0 2.3 70.0 3.7 6.0 37.5 0.0

Prop In Lane 1.00 0.06 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 101 0 206 286 316 268 173 1908 854 137 1982 887

V/C Ratio(X) 0.53 0.00 0.87 0.63 1.15 0.00 0.35 1.15 0.11 1.58 0.71 0.00

Avail Cap(c_a), veh/h 103 0 230 286 316 268 215 1908 854 137 1982 887

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 0.47 0.47 0.00

Uniform Delay (d), s/veh 61.6 0.0 56.7 57.6 53.9 0.0 23.6 29.9 14.6 60.7 20.8 0.0

Incr Delay (d2), s/veh 5.0 0.0 25.9 4.2 98.9 0.0 1.2 72.1 0.3 276.3 1.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 2.0 0.0 7.8 3.3 19.9 0.0 1.2 53.0 1.7 15.4 18.6 0.0

LnGrp Delay(d),s/veh 66.6 0.0 82.6 61.8 152.8 0.0 24.8 102.0 14.9 337.0 21.8 0.0

LnGrp LOS E F E F C F B F C

Approach Vol, veh/h 233 543 2337 1619

Approach Delay, s/veh 78.9 122.8 96.6 64.1

Approach LOS E F F E

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 10.3 79.9 9.8 30.0 13.2 77.0 17.3 22.5

Change Period (Y+Rc), s 6.5 7.0 6.5 * 8 7.0 * 7 6.5 8.0

Max Green Setting (Gmax), s 6.9 69.6 3.5 * 22 6.0 * 70 9.3 16.2

Max Q Clear Time (g_c+I1), s 4.3 39.5 2.0 24.0 8.0 72.0 8.5 14.4

Green Ext Time (p_c), s 0.0 13.3 0.0 0.0 0.0 0.0 0.1 0.1

Intersection Summary

HCM 2010 Ctrl Delay 87.6

HCM 2010 LOS F

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 5 25 180 15 255 20 1390 400 245 1465 5

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 190.0 186.3 190.0 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 11 5 27 196 16 277 22 1511 435 266 1592 5

Adj No. of Lanes 0 1 0 1 1 0 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 20 9 50 262 13 223 174 1860 832 324 2322 1039

Arrive On Green 0.05 0.05 0.05 0.15 0.15 0.15 1.00 1.00 1.00 0.08 0.66 0.66

Sat Flow, veh/h 424 193 1041 1774 87 1509 317 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 43 0 0 196 0 293 22 1511 435 266 1592 5

Grp Sat Flow(s),veh/h/ln 1658 0 0 1774 0 1596 317 1770 1583 1774 1770 1583

Q Serve(g_s), s 3.3 0.0 0.0 14.0 0.0 19.5 3.0 0.0 0.0 8.7 37.1 0.1

Cycle Q Clear(g_c), s 3.3 0.0 0.0 14.0 0.0 19.5 22.9 0.0 0.0 8.7 37.1 0.1

Prop In Lane 0.26 0.63 1.00 0.95 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 80 0 0 262 0 236 174 1860 832 324 2322 1039

V/C Ratio(X) 0.54 0.00 0.00 0.75 0.00 1.24 0.13 0.81 0.52 0.82 0.69 0.00

Avail Cap(c_a), veh/h 189 0 0 262 0 236 175 1879 841 443 2577 1153

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.23 0.23 0.23 1.00 1.00 1.00

Uniform Delay (d), s/veh 61.3 0.0 0.0 53.8 0.0 56.2 3.3 0.0 0.0 14.7 14.2 7.8

Incr Delay (d2), s/veh 5.6 0.0 0.0 11.1 0.0 139.1 0.3 0.9 0.5 8.6 1.7 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.7 0.0 0.0 7.7 0.0 17.6 0.3 0.2 0.1 6.0 18.4 0.1

LnGrp Delay(d),s/veh 66.9 0.0 0.0 65.0 0.0 195.3 3.6 0.9 0.5 23.3 15.8 7.8

LnGrp LOS E E F A A A C B A

Approach Vol, veh/h 43 489 1968 1863

Approach Delay, s/veh 66.9 143.1 0.9 16.9

Approach LOS E F A B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6 8

Phs Duration (G+Y+Rc), s 17.2 93.4 13.3 110.7 26.0

Change Period (Y+Rc), s 6.0 6.0 7.0 6.0 6.5

Max Green Setting (Gmax), s 20.0 70.0 15.0 96.0 19.5

Max Q Clear Time (g_c+I1), s 10.7 24.9 5.3 39.1 21.5

Green Ext Time (p_c), s 0.5 38.9 0.1 47.4 0.0

Intersection Summary

HCM 2010 Ctrl Delay 24.3

HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 45 5 5 160 10 60 20 1705 160 100 1555 15

Number 7 4 14 3 8 18 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 190.0 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0

Adj Flow Rate, veh/h 49 5 5 174 11 65 22 1853 174 109 1690 16

Adj No. of Lanes 0 1 1 0 1 1 1 2 1 1 2 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 66 7 65 199 13 189 222 2066 924 149 2448 23

Arrive On Green 0.04 0.04 0.04 0.12 0.12 0.12 0.58 0.58 0.58 0.08 1.00 1.00

Sat Flow, veh/h 1617 165 1583 1673 106 1583 286 3539 1583 1774 3592 34

Grp Volume(v), veh/h 54 0 5 185 0 65 22 1853 174 109 832 874

Grp Sat Flow(s),veh/h/ln 1782 0 1583 1779 0 1583 286 1770 1583 1774 1770 1857

Q Serve(g_s), s 3.9 0.0 0.4 13.2 0.0 4.9 4.5 59.2 6.7 1.8 0.0 0.0

Cycle Q Clear(g_c), s 3.9 0.0 0.4 13.2 0.0 4.9 4.5 59.2 6.7 1.8 0.0 0.0

Prop In Lane 0.91 1.00 0.94 1.00 1.00 1.00 1.00 0.02

Lane Grp Cap(c), veh/h 73 0 65 212 0 189 222 2066 924 149 1206 1265

V/C Ratio(X) 0.74 0.00 0.08 0.87 0.00 0.34 0.10 0.90 0.19 0.73 0.69 0.69

Avail Cap(c_a), veh/h 255 0 226 230 0 204 235 2223 994 154 1289 1353

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 0.63 0.63 0.63 0.63 0.63 0.63

Uniform Delay (d), s/veh 61.4 0.0 59.7 56.1 0.0 52.4 12.1 23.5 12.6 55.9 0.0 0.0

Incr Delay (d2), s/veh 13.5 0.0 0.5 27.5 0.0 1.1 0.6 4.4 0.3 10.2 2.1 2.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 2.2 0.0 0.2 8.1 0.0 2.2 0.4 30.1 3.0 4.1 0.7 0.7

LnGrp Delay(d),s/veh 74.9 0.0 60.2 83.5 0.0 53.5 12.7 27.9 12.9 66.1 2.1 2.0

LnGrp LOS E E F D B C B E A A

Approach Vol, veh/h 59 250 2049 1815

Approach Delay, s/veh 73.6 75.7 26.4 5.9

Approach LOS E E C A

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 116.3 11.8 33.2 83.1 21.9

Change Period (Y+Rc), s 7.5 6.5 7.5 * 7.5 6.5

Max Green Setting (Gmax), s 94.3 18.5 5.5* 81.300003 16.7

Max Q Clear Time (g_c+I1), s 2.0 5.9 3.8 61.2 15.2

Green Ext Time (p_c), s 21.0 0.2 1.5 14.4 0.2

Intersection Summary

HCM 2010 Ctrl Delay 21.1

HCM 2010 LOS C

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 55 1765 60 10 1680 30 10 5 15 105 15 20

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 190.0 190.0 186.3 186.3 190.0 186.3 186.3

Adj Flow Rate, veh/h 60 1918 65 11 1826 33 11 5 16 114 16 22

Adj No. of Lanes 1 2 1 1 2 0 0 1 1 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 117 1764 789 334 2154 39 49 14 315 55 4 315

Arrive On Green 0.07 1.00 1.00 0.14 0.61 0.61 0.20 0.20 0.20 0.20 0.20 0.20

Sat Flow, veh/h 1774 3539 1583 1774 3557 64 0 69 1583 0 21 1583

Grp Volume(v), veh/h 60 1918 65 11 906 953 16 0 16 130 0 22

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1851 69 0 1583 21 0 1583

Q Serve(g_s), s 2.3 61.3 0.0 0.0 50.9 51.4 0.0 0.0 1.0 0.0 0.0 1.4

Cycle Q Clear(g_c), s 2.3 61.3 0.0 0.0 50.9 51.4 24.5 0.0 1.0 24.5 0.0 1.4

Prop In Lane 1.00 1.00 1.00 0.03 0.69 1.00 0.88 1.00

Lane Grp Cap(c), veh/h 117 1764 789 334 1071 1121 63 0 315 59 0 315

V/C Ratio(X) 0.51 1.09 0.08 0.03 0.85 0.85 0.25 0.00 0.05 2.20 0.00 0.07

Avail Cap(c_a), veh/h 146 2921 1307 334 1432 1498 63 0 315 59 0 315

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.09 0.09 0.09 0.56 0.56 0.56 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 28.7 0.2 0.1 32.1 19.6 19.7 42.0 0.0 39.8 59.7 0.0 40.0

Incr Delay (d2), s/veh 0.3 39.9 0.0 0.0 4.8 4.7 2.1 0.0 0.1 589.2 0.0 0.1

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.1 9.9 0.0 0.3 26.1 27.7 0.5 0.0 0.4 11.7 0.0 0.6

LnGrp Delay(d),s/veh 29.0 40.1 0.1 32.1 24.4 24.4 44.1 0.0 39.9 649.0 0.0 40.1

LnGrp LOS C F A C C C D D F D

Approach Vol, veh/h 2043 1870 32 152

Approach Delay, s/veh 38.5 24.5 42.0 560.9

Approach LOS D C D F

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 9.9 108.1 32.0 38.4 79.6 32.0

Change Period (Y+Rc), s 6.0 6.5 7.5 6.5 * 6.5 7.5

Max Green Setting (Gmax), s 6.0 99.5 24.5 3.5 * 101.5 24.5

Max Q Clear Time (g_c+I1), s 4.3 53.4 26.5 2.0 63.3 26.5

Green Ext Time (p_c), s 0.0 21.0 0.0 1.3 21.6 0.0

Intersection Summary

HCM 2010 Ctrl Delay 51.5

HCM 2010 LOS D

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 305 955 275 185 785 700 345 875 105 525 1120 135

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 332 1038 299 201 853 761 375 951 0 571 1217 147

Adj No. of Lanes 1 2 1 1 2 1 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 267 979 438 184 838 375 337 672 301 449 897 401

Arrive On Green 0.12 0.28 0.28 0.13 0.40 0.40 0.19 0.19 0.00 0.08 0.08 0.08

Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 332 1038 299 201 853 761 375 951 0 571 1217 147

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1774 1770 1583 1774 1770 1583

Q Serve(g_s), s 18.5 41.5 25.3 11.5 35.5 35.5 28.5 28.5 0.0 38.0 38.0 13.2

Cycle Q Clear(g_c), s 18.5 41.5 25.3 11.5 35.5 35.5 28.5 28.5 0.0 38.0 38.0 13.2

Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 267 979 438 184 838 375 337 672 301 449 897 401

V/C Ratio(X) 1.24 1.06 0.68 1.09 1.02 2.03 1.11 1.41 0.00 1.27 1.36 0.37

Avail Cap(c_a), veh/h 267 979 438 184 838 375 337 672 301 449 897 401

HCM Platoon Ratio 1.00 1.00 1.00 1.67 1.67 1.67 1.00 1.00 1.00 0.33 0.33 0.33

Upstream Filter(I) 1.00 1.00 1.00 0.84 0.84 0.84 1.00 1.00 0.00 0.61 0.61 0.61

Uniform Delay (d), s/veh 52.2 54.3 48.4 63.9 45.4 45.4 60.8 60.8 0.0 68.7 68.7 57.4

Incr Delay (d2), s/veh 137.5 46.1 8.3 87.6 33.2 471.7 82.9 195.1 0.0 132.3 165.3 0.3

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 12.2 26.5 12.1 12.1 21.1 64.5 21.7 32.1 0.0 35.2 39.2 5.8

LnGrp Delay(d),s/veh 189.7 100.3 56.7 151.5 78.5 517.0 143.6 255.9 0.0 201.0 234.0 57.7

LnGrp LOS F F E F F F F F F F E

Approach Vol, veh/h 1669 1815 1326 1935

Approach Delay, s/veh 110.3 270.5 224.1 210.9

Approach LOS F F F F

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 19.0 49.0 46.0 25.0 43.0 36.0

Change Period (Y+Rc), s 7.5 * 7.5 8.0 6.5 7.5 7.5

Max Green Setting (Gmax), s 11.5 * 41.5 38.0 18.5 35.5 28.5

Max Q Clear Time (g_c+I1), s 13.5 43.5 40.0 20.5 37.5 30.5

Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 204.6

HCM 2010 LOS F

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 70 1660 30 75 1540 285 30 15 40 200 5 100

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0 190.0 186.3 186.3

Adj Flow Rate, veh/h 76 1804 0 82 1674 0 33 16 43 217 5 0

Adj No. of Lanes 1 3 1 1 3 1 1 1 0 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 243 2200 685 295 2432 757 181 112 300 376 7 395

Arrive On Green 0.09 0.87 0.00 0.17 0.96 0.00 0.25 0.25 0.25 0.25 0.25 0.00

Sat Flow, veh/h 1774 5085 1583 1774 5085 1583 1405 448 1203 1170 27 1583

Grp Volume(v), veh/h 76 1804 0 82 1674 0 33 0 59 222 0 0

Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1583 1405 0 1650 1197 0 1583

Q Serve(g_s), s 2.3 14.0 0.0 0.0 3.6 0.0 1.9 0.0 2.4 13.1 0.0 0.0

Cycle Q Clear(g_c), s 2.3 14.0 0.0 0.0 3.6 0.0 17.3 0.0 2.4 15.4 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.73 0.98 1.00

Lane Grp Cap(c), veh/h 243 2200 685 295 2432 757 181 0 412 382 0 395

V/C Ratio(X) 0.31 0.82 0.00 0.28 0.69 0.00 0.18 0.00 0.14 0.58 0.00 0.00

Avail Cap(c_a), veh/h 375 4451 1386 367 4511 1404 573 0 873 758 0 837

HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.09 0.09 0.00 0.64 0.64 0.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 16.3 4.2 0.0 24.5 1.0 0.0 37.8 0.0 24.9 30.9 0.0 0.0

Incr Delay (d2), s/veh 0.1 0.1 0.0 0.3 1.0 0.0 0.5 0.0 0.2 1.4 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.1 5.8 0.0 1.6 1.3 0.0 0.8 0.0 1.1 5.0 0.0 0.0

LnGrp Delay(d),s/veh 16.3 4.3 0.0 24.8 2.1 0.0 38.3 0.0 25.0 32.3 0.0 0.0

LnGrp LOS B A C A D C C

Approach Vol, veh/h 1880 1756 92 222

Approach Delay, s/veh 4.8 3.1 29.8 32.3

Approach LOS A A C C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 9.7 112.1 28.3 78.4 43.3 28.3

Change Period (Y+Rc), s 6.0 6.5 7.0 6.5 * 6.5 7.0

Max Green Setting (Gmax), s 10.0 75.5 45.0 10.5 * 74.5 45.0

Max Q Clear Time (g_c+I1), s 4.3 5.6 17.4 2.0 16.0 19.3

Green Ext Time (p_c), s 0.1 19.4 1.9 6.2 20.8 1.9

Intersection Summary

HCM 2010 Ctrl Delay 6.2

HCM 2010 LOS A

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 0 1730 170 765 1620 0 0 0 0 195 0 280

Number 5 2 12 1 6 16 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 0.0 186.3 186.3 186.3 186.3 0.0 190.0 186.3 186.3

Adj Flow Rate, veh/h 0 1880 0 832 1761 0 212 0 0

Adj No. of Lanes 0 3 1 1 2 0 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 0 2 2 2 2 0 2 2 2

Cap, veh/h 0 1600 639 645 2772 0 231 0 206

Arrive On Green 0.00 0.40 0.00 0.67 1.00 0.00 0.13 0.00 0.00

Sat Flow, veh/h 0 4508 1583 1774 3632 0 1774 0 1583

Grp Volume(v), veh/h 0 1880 0 832 1761 0 212 0 0

Grp Sat Flow(s),veh/h/ln 0 1323 1583 1774 1770 0 1774 0 1583

Q Serve(g_s), s 0.0 60.5 0.0 50.5 0.0 0.0 17.7 0.0 0.0

Cycle Q Clear(g_c), s 0.0 60.5 0.0 50.5 0.0 0.0 17.7 0.0 0.0

Prop In Lane 0.00 1.00 1.00 0.00 1.00 1.00

Lane Grp Cap(c), veh/h 0 1600 639 645 2772 0 231 0 206

V/C Ratio(X) 0.00 1.17 0.00 1.29 0.64 0.00 0.92 0.00 0.00

Avail Cap(c_a), veh/h 0 1600 639 645 2772 0 231 0 206

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.00 0.77 0.00 0.09 0.09 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 0.0 44.8 0.0 22.6 0.0 0.0 64.5 0.0 0.0

Incr Delay (d2), s/veh 0.0 84.1 0.0 131.3 0.1 0.0 38.0 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.0 34.5 0.0 49.4 0.0 0.0 11.1 0.0 0.0

LnGrp Delay(d),s/veh 0.0 128.9 0.0 154.0 0.1 0.0 102.4 0.0 0.0

LnGrp LOS F F A F

Approach Vol, veh/h 1880 2593 212

Approach Delay, s/veh 128.9 49.5 102.4

Approach LOS F D F

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s 57.0 67.0 26.0 124.0

Change Period (Y+Rc), s 6.5 6.5 6.5 6.5

Max Green Setting (Gmax), s 50.5 60.5 19.5 117.5

Max Q Clear Time (g_c+I1), s 52.5 62.5 19.7 2.0

Green Ext Time (p_c), s 0.0 0.0 0.0 39.4

Intersection Summary

HCM 2010 Ctrl Delay 83.7

HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 190 1735 0 0 2140 110 245 0 1110 0 0 0

Number 1 6 16 5 2 12 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 0.0 0.0 186.3 186.3 190.0 186.3 186.3

Adj Flow Rate, veh/h 207 1886 0 0 2326 0 266 0 0

Adj No. of Lanes 1 2 0 0 3 1 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2

Cap, veh/h 234 2498 0 0 2625 817 298 0 266

Arrive On Green 0.26 1.00 0.00 0.00 0.69 0.00 0.17 0.00 0.00

Sat Flow, veh/h 1774 3632 0 0 5253 1583 1774 0 1583

Grp Volume(v), veh/h 207 1886 0 0 2326 0 266 0 0

Grp Sat Flow(s),veh/h/ln 1774 1770 0 0 1695 1583 1774 0 1583

Q Serve(g_s), s 10.6 0.0 0.0 0.0 34.7 0.0 13.9 0.0 0.0

Cycle Q Clear(g_c), s 10.6 0.0 0.0 0.0 34.7 0.0 13.9 0.0 0.0

Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 234 2498 0 0 2625 817 298 0 266

V/C Ratio(X) 0.89 0.75 0.00 0.00 0.89 0.00 0.89 0.00 0.00

Avail Cap(c_a), veh/h 234 2498 0 0 2625 817 1327 0 1184

HCM Platoon Ratio 2.00 2.00 1.00 1.00 1.33 1.33 1.00 1.00 1.00

Upstream Filter(I) 0.09 0.09 0.00 0.00 0.31 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 34.3 0.0 0.0 0.0 12.6 0.0 38.7 0.0 0.0

Incr Delay (d2), s/veh 4.1 0.2 0.0 0.0 1.6 0.0 9.2 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 5.4 0.1 0.0 0.0 16.3 0.0 7.6 0.0 0.0

LnGrp Delay(d),s/veh 38.4 0.2 0.0 0.0 14.2 0.0 47.9 0.0 0.0

LnGrp LOS D A B D

Approach Vol, veh/h 2093 2326 266

Approach Delay, s/veh 4.0 14.2 47.9

Approach LOS A B D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s 18.0 110.1 21.9 128.1

Change Period (Y+Rc), s 5.5 6.0 6.0 6.0

Max Green Setting (Gmax), s 12.5 49.0 71.0 67.0

Max Q Clear Time (g_c+I1), s 12.6 36.7 15.9 2.0

Green Ext Time (p_c), s 0.0 12.1 0.0 60.8

Intersection Summary

HCM 2010 Ctrl Delay 11.6

HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 30 2730 85 30 2040 10 185 0 125 20 5 25

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 190.0 186.3 186.3 190.0 190.0 186.3 186.3 186.3 186.3 190.0

Adj Flow Rate, veh/h 33 2967 0 33 2217 11 201 0 0 22 5 27

Adj No. of Lanes 1 3 0 1 2 0 0 1 1 1 1 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 148 3400 0 132 2315 11 281 0 289 95 46 250

Arrive On Green 0.09 1.00 0.00 0.04 1.00 1.00 0.18 0.00 0.00 0.18 0.18 0.18

Sat Flow, veh/h 1774 5253 0 1774 3611 18 1256 0 1583 1412 253 1368

Grp Volume(v), veh/h 33 2967 0 33 1085 1143 201 0 0 22 0 32

Grp Sat Flow(s),veh/h/ln 1774 1695 0 1774 1770 1860 1256 0 1583 1412 0 1621

Q Serve(g_s), s 0.0 0.0 0.0 1.0 0.0 0.0 20.0 0.0 0.0 2.1 0.0 2.3

Cycle Q Clear(g_c), s 0.0 0.0 0.0 1.0 0.0 0.0 22.1 0.0 0.0 23.3 0.0 2.3

Prop In Lane 1.00 0.00 1.00 0.01 1.00 1.00 1.00 0.84

Lane Grp Cap(c), veh/h 148 3400 0 132 1135 1192 281 0 289 95 0 296

V/C Ratio(X) 0.22 0.87 0.00 0.25 0.96 0.96 0.72 0.00 0.00 0.23 0.00 0.11

Avail Cap(c_a), veh/h 148 3647 0 163 1279 1344 291 0 300 105 0 308

HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.09 0.09 0.00 0.09 0.09 0.09 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 56.6 0.0 0.0 10.6 0.0 0.0 56.8 0.0 0.0 66.7 0.0 47.6

Incr Delay (d2), s/veh 0.1 0.2 0.0 0.1 2.8 2.7 7.9 0.0 0.0 1.2 0.0 0.2

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.2 0.1 0.0 0.5 0.9 0.9 8.2 0.0 0.0 0.9 0.0 1.0

LnGrp Delay(d),s/veh 56.7 0.2 0.0 10.7 2.8 2.7 64.7 0.0 0.0 67.9 0.0 47.8

LnGrp LOS E A B A A E E D

Approach Vol, veh/h 3000 2261 201 54

Approach Delay, s/veh 0.9 2.9 64.7 56.0

Approach LOS A A E E

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 43.0 75.0 32.0 8.4 109.7 32.0

Change Period (Y+Rc), s 6.0 * 6 6.5 5.5 6.0 6.5

Max Green Setting (Gmax), s 4.0 * 101 26.5 5.3 100.2 26.5

Max Q Clear Time (g_c+I1), s 2.0 2.0 25.3 3.0 2.0 24.1

Green Ext Time (p_c), s 2.0 46.4 0.2 0.0 70.2 0.3

Intersection Summary

HCM 2010 Ctrl Delay 4.5

HCM 2010 LOS A

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 230 2560 85 75 1665 35 140 95 265 60 45 275

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0 186.3 186.3 190.0

Adj Flow Rate, veh/h 250 2783 0 82 1810 0 152 103 0 65 49 0

Adj No. of Lanes 1 2 1 1 2 1 1 1 0 1 1 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 318 2353 1053 105 1967 880 236 293 0 193 293 0

Arrive On Green 0.14 0.66 0.00 0.03 0.56 0.00 0.16 0.16 0.00 0.16 0.16 0.00

Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1351 1863 0 1286 1863 0

Grp Volume(v), veh/h 250 2783 0 82 1810 0 152 103 0 65 49 0

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1351 1863 0 1286 1863 0

Q Serve(g_s), s 12.6 89.5 0.0 2.1 62.6 0.0 14.8 6.6 0.0 6.4 3.1 0.0

Cycle Q Clear(g_c), s 12.6 89.5 0.0 2.1 62.6 0.0 17.8 6.6 0.0 13.0 3.1 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00

Lane Grp Cap(c), veh/h 318 2353 1053 105 1967 880 236 293 0 193 293 0

V/C Ratio(X) 0.79 1.18 0.00 0.78 0.92 0.00 0.65 0.35 0.00 0.34 0.17 0.00

Avail Cap(c_a), veh/h 318 2353 1053 106 2064 923 389 505 0 339 505 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.42 0.42 0.00 0.22 0.22 0.00 1.00 1.00 0.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 53.2 22.5 0.0 63.8 27.2 0.0 56.8 50.6 0.0 56.4 49.1 0.0

Incr Delay (d2), s/veh 5.5 84.2 0.0 8.1 2.2 0.0 2.9 0.7 0.0 1.0 0.3 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 9.4 70.7 0.0 3.2 31.0 0.0 5.7 3.5 0.0 2.3 1.6 0.0

LnGrp Delay(d),s/veh 58.7 106.7 0.0 71.9 29.4 0.0 59.7 51.3 0.0 57.4 49.3 0.0

LnGrp LOS E F E C E D E D

Approach Vol, veh/h 3033 1892 255 114

Approach Delay, s/veh 102.8 31.2 56.3 53.9

Approach LOS F C E D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 40.0 81.3 28.7 25.3 96.0 28.7

Change Period (Y+Rc), s 6.0 6.5 7.5 6.0 6.5 7.5

Max Green Setting (Gmax), s 15.0 78.5 36.5 4.0 89.5 36.5

Max Q Clear Time (g_c+I1), s 14.6 64.6 15.0 4.1 91.5 19.8

Green Ext Time (p_c), s 0.1 10.2 1.5 0.0 0.0 1.4

Intersection Summary

HCM 2010 Ctrl Delay 73.9

HCM 2010 LOS E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 60 250 20 165 215 240 45 1475 270 490 2365 30

Number 3 8 18 7 4 14 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 65 272 22 179 234 0 49 1603 293 533 2571 0

Adj No. of Lanes 1 1 0 2 1 1 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 88 215 17 149 257 219 94 1557 697 403 2184 977

Arrive On Green 0.02 0.13 0.13 0.04 0.14 0.00 0.03 0.44 0.44 0.20 0.62 0.00

Sat Flow, veh/h 1774 1701 138 3442 1863 1583 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 65 0 294 179 234 0 49 1603 293 533 2571 0

Grp Sat Flow(s),veh/h/ln 1774 0 1838 1721 1863 1583 1774 1770 1583 1774 1770 1583

Q Serve(g_s), s 1.3 0.0 19.0 6.5 18.6 0.0 2.5 66.0 14.5 30.0 92.6 0.0

Cycle Q Clear(g_c), s 1.3 0.0 19.0 6.5 18.6 0.0 2.5 66.0 14.5 30.0 92.6 0.0

Prop In Lane 1.00 0.07 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 88 0 233 149 257 219 94 1557 697 403 2184 977

V/C Ratio(X) 0.74 0.00 1.26 1.20 0.91 0.00 0.52 1.03 0.42 1.32 1.18 0.00

Avail Cap(c_a), veh/h 88 0 233 149 273 232 95 1557 697 403 2184 977

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 0.09 0.09 0.00

Uniform Delay (d), s/veh 71.9 0.0 65.5 71.8 63.7 0.0 37.9 42.0 16.8 58.2 28.7 0.0

Incr Delay (d2), s/veh 27.8 0.0 147.8 137.5 30.9 0.0 4.8 30.7 1.9 147.1 80.2 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 3.3 0.0 19.2 5.9 11.8 0.0 1.4 38.9 7.1 32.6 69.2 0.0

LnGrp Delay(d),s/veh 99.7 0.0 213.3 209.3 94.6 0.0 42.7 72.7 18.6 205.3 108.9 0.0

LnGrp LOS F F F F D F B F F

Approach Vol, veh/h 359 413 1945 3104

Approach Delay, s/veh 192.8 144.3 63.8 125.4

Approach LOS F F E F

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 10.4 99.6 11.3 28.7 37.0 73.0 13.0 27.0

Change Period (Y+Rc), s 6.5 7.0 8.0 * 8 7.0 * 7 6.5 8.0

Max Green Setting (Gmax), s 4.0 92.5 2.0 * 22 30.0 * 66 6.5 19.0

Max Q Clear Time (g_c+I1), s 4.5 94.6 3.3 20.6 32.0 68.0 8.5 21.0

Green Ext Time (p_c), s 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 110.3

HCM 2010 LOS F

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary 2036 Build AM

26: SR 317 & Greenvale Rd./Walther Blvd. 1/23/2014

Walther Blvd Overpass Synchro 8 Report

KAM Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 10 25 140 5 185 15 1175 480 305 1410 20

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 190.0 186.3 190.0 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 11 11 27 152 5 201 16 1277 522 332 1533 22

Adj No. of Lanes 0 1 0 1 1 0 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 21 21 51 250 5 219 180 1641 734 366 2240 1002

Arrive On Green 0.06 0.06 0.06 0.14 0.14 0.14 0.93 0.93 0.93 0.12 0.63 0.63

Sat Flow, veh/h 377 377 926 1774 39 1551 331 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 49 0 0 152 0 206 16 1277 522 332 1533 22

Grp Sat Flow(s),veh/h/ln 1680 0 0 1774 0 1589 331 1770 1583 1774 1770 1583

Q Serve(g_s), s 3.2 0.0 0.0 9.2 0.0 14.6 1.8 10.7 8.0 10.6 32.0 0.6

Cycle Q Clear(g_c), s 3.2 0.0 0.0 9.2 0.0 14.6 14.5 10.7 8.0 10.6 32.0 0.6

Prop In Lane 0.22 0.55 1.00 0.98 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 93 0 0 250 0 224 180 1641 734 366 2240 1002

V/C Ratio(X) 0.53 0.00 0.00 0.61 0.00 0.92 0.09 0.78 0.71 0.91 0.68 0.02

Avail Cap(c_a), veh/h 191 0 0 250 0 224 180 1641 734 517 2524 1129

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.69 0.69 0.69 1.00 1.00 1.00

Uniform Delay (d), s/veh 52.5 0.0 0.0 46.0 0.0 48.4 4.8 2.6 2.5 18.5 13.6 7.8

Incr Delay (d2), s/veh 4.6 0.0 0.0 4.2 0.0 38.6 0.7 2.6 4.1 15.3 1.7 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.6 0.0 0.0 4.8 0.0 8.8 0.2 4.8 3.7 11.8 16.1 0.3

LnGrp Delay(d),s/veh 57.0 0.0 0.0 50.2 0.0 87.0 5.5 5.2 6.6 33.8 15.3 7.8

LnGrp LOS E D F A A A C B A

Approach Vol, veh/h 49 358 1815 1887

Approach Delay, s/veh 57.0 71.4 5.6 18.5

Approach LOS E E A B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6 8

Phs Duration (G+Y+Rc), s 19.3 74.8 13.3 94.1 22.6

Change Period (Y+Rc), s 6.0 6.0 7.0 6.0 6.5

Max Green Setting (Gmax), s 23.0 52.4 13.0 81.4 16.1

Max Q Clear Time (g_c+I1), s 12.6 16.5 5.2 34.0 16.6

Green Ext Time (p_c), s 0.7 30.3 0.1 38.2 0.0

Intersection Summary

HCM 2010 Ctrl Delay 17.9

HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 0 0 30 0 25 5 1635 55 35 1535 5

Number 7 4 14 3 8 18 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 190.0 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0

Adj Flow Rate, veh/h 11 0 0 33 0 27 5 1777 60 38 1668 5

Adj No. of Lanes 0 1 1 0 1 1 1 2 1 1 2 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 28 0 25 90 0 81 256 2141 958 172 2579 8

Arrive On Green 0.02 0.00 0.00 0.05 0.00 0.05 0.60 0.60 0.60 0.05 1.00 1.00

Sat Flow, veh/h 1774 0 1583 1774 0 1583 295 3539 1583 1774 3620 11

Grp Volume(v), veh/h 11 0 0 33 0 27 5 1777 60 38 815 858

Grp Sat Flow(s),veh/h/ln 1774 0 1583 1774 0 1583 295 1770 1583 1774 1770 1861

Q Serve(g_s), s 0.6 0.0 0.0 1.7 0.0 1.5 0.6 37.0 1.4 0.0 0.0 0.0

Cycle Q Clear(g_c), s 0.6 0.0 0.0 1.7 0.0 1.5 0.6 37.0 1.4 0.0 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.01

Lane Grp Cap(c), veh/h 28 0 25 90 0 81 256 2141 958 172 1261 1326

V/C Ratio(X) 0.39 0.00 0.00 0.37 0.00 0.34 0.02 0.83 0.06 0.22 0.65 0.65

Avail Cap(c_a), veh/h 258 0 230 305 0 273 298 2647 1184 181 1523 1602

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00

Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.80 0.80 0.80 0.73 0.73 0.73

Uniform Delay (d), s/veh 45.3 0.0 0.0 42.7 0.0 42.6 7.4 14.6 7.5 32.9 0.0 0.0

Incr Delay (d2), s/veh 8.5 0.0 0.0 2.5 0.0 2.4 0.1 3.1 0.1 0.5 1.9 1.8

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 0.9 0.0 0.7 0.1 18.7 0.7 0.9 0.7 0.7

LnGrp Delay(d),s/veh 53.7 0.0 0.0 45.1 0.0 45.0 7.5 17.7 7.6 33.3 1.9 1.8

LnGrp LOS D D D A B A C A A

Approach Vol, veh/h 11 60 1842 1711

Approach Delay, s/veh 53.7 45.1 17.3 2.5

Approach LOS D D B A

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 110.8 8.0 47.1 63.7 11.2

Change Period (Y+Rc), s 7.5 6.5 7.5 * 7.5 6.5

Max Green Setting (Gmax), s 80.0 13.5 3.0 * 69.5 16.0

Max Q Clear Time (g_c+I1), s 2.0 2.6 2.0 39.0 3.7

Green Ext Time (p_c), s 19.0 0.0 0.9 17.2 0.1

Intersection Summary

HCM 2010 Ctrl Delay 10.9

HCM 2010 LOS B

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 25 1675 10 0 1560 5 5 5 5 15 0 5

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 190.0 190.0 186.3 186.3 190.0 186.3 186.3

Adj Flow Rate, veh/h 27 1821 11 0 1696 5 5 5 5 16 0 5

Adj No. of Lanes 1 2 1 1 2 0 0 1 1 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 227 2659 1189 201 2289 7 79 14 69 106 0 69

Arrive On Green 0.02 0.75 0.75 0.00 0.63 0.63 0.04 0.04 0.04 0.04 0.00 0.04

Sat Flow, veh/h 1774 3539 1583 1774 3620 11 0 327 1583 0 0 1583

Grp Volume(v), veh/h 27 1821 11 0 829 872 10 0 5 16 0 5

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1861 327 0 1583 0 0 1583

Q Serve(g_s), s 0.0 18.0 0.1 0.0 22.1 22.1 0.0 0.0 0.2 0.0 0.0 0.2

Cycle Q Clear(g_c), s 0.0 18.0 0.1 0.0 22.1 22.1 3.0 0.0 0.2 3.0 0.0 0.2

Prop In Lane 1.00 1.00 1.00 0.01 0.50 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 227 2659 1189 201 1119 1177 93 0 69 106 0 69

V/C Ratio(X) 0.12 0.68 0.01 0.00 0.74 0.74 0.11 0.00 0.07 0.15 0.00 0.07

Avail Cap(c_a), veh/h 277 4645 2078 303 2322 2442 411 0 383 383 0 383

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.09 0.09 0.09 0.00 0.79 0.79 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 18.3 4.3 2.1 0.0 8.7 8.7 31.4 0.0 31.3 34.1 0.0 31.3

Incr Delay (d2), s/veh 0.0 0.0 0.0 0.0 3.5 3.4 0.5 0.0 0.4 0.7 0.0 0.4

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.4 8.4 0.1 0.0 11.7 12.2 0.2 0.0 0.1 0.3 0.0 0.1

LnGrp Delay(d),s/veh 18.3 4.4 2.1 0.0 12.2 12.0 31.9 0.0 31.7 34.8 0.0 31.7

LnGrp LOS B A A B B C C C C

Approach Vol, veh/h 1859 1701 15 21

Approach Delay, s/veh 4.6 12.1 31.9 34.0

Approach LOS A B C C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 69.9 49.6 10.5 0.0 119.5 10.5

Change Period (Y+Rc), s 6.5 * 6.5 7.5 6.0 6.5 7.5

Max Green Setting (Gmax), s 3.5 * 89.5 16.5 4.0 89.5 16.5

Max Q Clear Time (g_c+I1), s 2.0 24.1 5.0 0.0 20.0 5.0

Green Ext Time (p_c), s 1.3 19.0 0.1 0.0 24.9 0.1

Intersection Summary

HCM 2010 Ctrl Delay 8.4

HCM 2010 LOS A

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 165 515 225 135 1070 725 280 820 110 477 1009 140

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 179 560 245 147 1163 788 304 891 0 518 1097 152

Adj No. of Lanes 1 2 1 1 2 1 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 130 939 420 250 1021 457 348 694 311 437 871 390

Arrive On Green 0.04 0.27 0.27 0.04 0.19 0.19 0.20 0.20 0.00 0.08 0.08 0.08

Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 179 560 245 147 1163 788 304 891 0 518 1097 152

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1774 1770 1583 1774 1770 1583

Q Serve(g_s), s 5.5 18.0 17.5 7.8 37.5 37.5 21.6 25.5 0.0 32.0 32.0 11.8

Cycle Q Clear(g_c), s 5.5 18.0 17.5 7.8 37.5 37.5 21.6 25.5 0.0 32.0 32.0 11.8

Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 130 939 420 250 1021 457 348 694 311 437 871 390

V/C Ratio(X) 1.37 0.60 0.58 0.59 1.14 1.73 0.87 1.28 0.00 1.19 1.26 0.39

Avail Cap(c_a), veh/h 130 939 420 250 1021 457 348 694 311 437 871 390

HCM Platoon Ratio 1.00 1.00 1.00 0.67 0.67 0.67 1.00 1.00 1.00 0.33 0.33 0.33

Upstream Filter(I) 1.00 1.00 1.00 0.84 0.84 0.84 1.00 1.00 0.00 0.80 0.80 0.80

Uniform Delay (d), s/veh 43.6 41.7 41.5 34.4 52.4 52.4 50.7 52.3 0.0 59.7 59.7 50.5

Incr Delay (d2), s/veh 208.4 2.8 5.8 3.0 73.0 334.1 20.9 138.4 0.0 101.2 124.2 0.5

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 9.5 9.2 8.3 4.0 28.7 58.8 12.6 25.8 0.0 28.0 30.7 5.3

LnGrp Delay(d),s/veh 252.0 44.5 47.3 37.4 125.5 386.5 71.6 190.6 0.0 160.9 183.9 51.0

LnGrp LOS F D D D F F E F F F D

Approach Vol, veh/h 984 2098 1195 1767

Approach Delay, s/veh 82.9 217.3 160.3 165.7

Approach LOS F F F F

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 15.0 42.0 40.0 12.0 45.0 33.0

Change Period (Y+Rc), s 7.0 7.5 8.0 6.5 7.5 7.5

Max Green Setting (Gmax), s 8.0 34.5 32.0 5.5 37.5 25.5

Max Q Clear Time (g_c+I1), s 9.8 20.0 34.0 7.5 39.5 27.5

Green Ext Time (p_c), s 0.0 11.7 0.0 0.0 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 169.1

HCM 2010 LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 40 1140 60 100 1830 120 55 5 85 50 5 45

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0 190.0 186.3 186.3

Adj Flow Rate, veh/h 43 1239 0 109 1989 0 60 5 92 54 5 0

Adj No. of Lanes 1 3 1 1 3 1 1 1 0 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 254 2432 757 356 2472 770 218 14 256 244 18 268

Arrive On Green 0.09 0.96 0.00 0.12 0.97 0.00 0.17 0.17 0.17 0.17 0.17 0.00

Sat Flow, veh/h 1774 5085 1583 1774 5085 1583 1405 82 1513 829 107 1583

Grp Volume(v), veh/h 43 1239 0 109 1989 0 60 0 97 59 0 0

Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1583 1405 0 1596 936 0 1583

Q Serve(g_s), s 0.0 1.4 0.0 2.5 3.3 0.0 2.7 0.0 3.6 2.5 0.0 0.0

Cycle Q Clear(g_c), s 0.0 1.4 0.0 2.5 3.3 0.0 8.8 0.0 3.6 6.1 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.95 0.92 1.00

Lane Grp Cap(c), veh/h 254 2432 757 356 2472 770 218 0 270 262 0 268

V/C Ratio(X) 0.17 0.51 0.00 0.31 0.80 0.00 0.28 0.00 0.36 0.23 0.00 0.00

Avail Cap(c_a), veh/h 374 5905 1839 594 6286 1957 401 0 478 435 0 474

HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.50 0.50 0.00 0.52 0.52 0.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 16.5 0.8 0.0 11.1 0.5 0.0 29.6 0.0 24.5 26.8 0.0 0.0

Incr Delay (d2), s/veh 0.2 0.1 0.0 0.2 1.5 0.0 0.7 0.0 0.8 0.4 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.6 0.4 0.0 1.2 0.9 0.0 1.1 0.0 1.7 1.0 0.0 0.0

LnGrp Delay(d),s/veh 16.7 0.9 0.0 11.3 2.1 0.0 30.3 0.0 25.3 27.2 0.0 0.0

LnGrp LOS B A B A C C C

Approach Vol, veh/h 1282 2098 157 59

Approach Delay, s/veh 1.4 2.5 27.2 27.2

Approach LOS A A C C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 72.8 38.9 18.3 10.0 101.7 18.3

Change Period (Y+Rc), s 6.5 * 6.5 7.0 6.0 6.5 7.0

Max Green Setting (Gmax), s 7.5 * 82.5 20.0 13.0 77.5 20.0

Max Q Clear Time (g_c+I1), s 2.0 5.3 8.1 4.5 3.4 10.8

Green Ext Time (p_c), s 3.5 27.1 0.8 0.1 11.3 0.7

Intersection Summary

HCM 2010 Ctrl Delay 3.6

HCM 2010 LOS A

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 0 1105 170 800 1690 0 0 0 0 165 0 360

Number 5 2 12 1 6 16 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 0.0 186.3 186.3 186.3 186.3 0.0 190.0 186.3 186.3

Adj Flow Rate, veh/h 0 1201 0 870 1837 0 179 0 0

Adj No. of Lanes 0 3 1 1 2 0 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 0 2 2 2 2 0 2 2 2

Cap, veh/h 0 1537 537 784 2744 0 205 0 183

Arrive On Green 0.00 0.34 0.00 0.38 0.78 0.00 0.12 0.00 0.00

Sat Flow, veh/h 0 4880 1583 1774 3632 0 1774 0 1583

Grp Volume(v), veh/h 0 1201 0 870 1837 0 179 0 0

Grp Sat Flow(s),veh/h/ln 0 1509 1583 1774 1770 0 1774 0 1583

Q Serve(g_s), s 0.0 28.5 0.0 45.5 28.9 0.0 11.8 0.0 0.0

Cycle Q Clear(g_c), s 0.0 28.5 0.0 45.5 28.9 0.0 11.8 0.0 0.0

Prop In Lane 0.00 1.00 1.00 0.00 1.00 1.00

Lane Grp Cap(c), veh/h 0 1537 537 784 2744 0 205 0 183

V/C Ratio(X) 0.00 0.78 0.00 1.11 0.67 0.00 0.87 0.00 0.00

Avail Cap(c_a), veh/h 0 1537 537 784 2744 0 364 0 325

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.00 0.95 0.00 0.09 0.09 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 0.0 35.4 0.0 29.2 6.3 0.0 51.9 0.0 0.0

Incr Delay (d2), s/veh 0.0 3.8 0.0 51.5 0.1 0.0 10.9 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.0 12.4 0.0 36.9 13.8 0.0 6.4 0.0 0.0

LnGrp Delay(d),s/veh 0.0 39.2 0.0 80.7 6.4 0.0 62.8 0.0 0.0

LnGrp LOS D F A E

Approach Vol, veh/h 1201 2707 179

Approach Delay, s/veh 39.2 30.3 62.8

Approach LOS D C E

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s 52.0 57.7 20.3 109.7

Change Period (Y+Rc), s 6.5 6.5 6.5 6.5

Max Green Setting (Gmax), s 45.5 40.5 24.5 92.5

Max Q Clear Time (g_c+I1), s 47.5 30.5 13.8 30.9

Green Ext Time (p_c), s 0.0 9.4 0.0 45.4

Intersection Summary

HCM 2010 Ctrl Delay 34.3

HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 240 1030 0 0 2290 85 200 0 1040 0 0 0

Number 1 6 16 5 2 12 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 0.0 0.0 186.3 186.3 190.0 186.3 186.3

Adj Flow Rate, veh/h 261 1120 0 0 2489 0 217 0 0

Adj No. of Lanes 1 2 0 0 3 1 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2

Cap, veh/h 225 2548 0 0 2665 830 252 0 225

Arrive On Green 0.13 0.72 0.00 0.00 0.52 0.00 0.14 0.00 0.00

Sat Flow, veh/h 1774 3632 0 0 5253 1583 1774 0 1583

Grp Volume(v), veh/h 261 1120 0 0 2489 0 217 0 0

Grp Sat Flow(s),veh/h/ln 1774 1770 0 0 1695 1583 1774 0 1583

Q Serve(g_s), s 11.0 11.3 0.0 0.0 39.6 0.0 10.4 0.0 0.0

Cycle Q Clear(g_c), s 11.0 11.3 0.0 0.0 39.6 0.0 10.4 0.0 0.0

Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 225 2548 0 0 2665 830 252 0 225

V/C Ratio(X) 1.16 0.44 0.00 0.00 0.93 0.00 0.86 0.00 0.00

Avail Cap(c_a), veh/h 225 2548 0 0 2665 830 1144 0 1021

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.41 0.41 0.00 0.00 0.22 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 37.9 5.0 0.0 0.0 19.3 0.0 36.4 0.0 0.0

Incr Delay (d2), s/veh 91.2 0.2 0.0 0.0 2.0 0.0 8.5 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 11.0 5.5 0.0 0.0 18.9 0.0 5.7 0.0 0.0

LnGrp Delay(d),s/veh 129.1 5.2 0.0 0.0 21.2 0.0 44.9 0.0 0.0

LnGrp LOS F A C D

Approach Vol, veh/h 1381 2489 217

Approach Delay, s/veh 28.6 21.2 44.9

Approach LOS C C D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s 60.2 51.5 18.3 111.7

Change Period (Y+Rc), s 6.0 * 6 6.0 6.0

Max Green Setting (Gmax), s 11.0 * 45.5 56.0 62.5

Max Q Clear Time (g_c+I1), s 13.0 41.6 12.4 13.3

Green Ext Time (p_c), s 0.0 3.6 0.0 10.8

Intersection Summary

HCM 2010 Ctrl Delay 25.0

HCM 2010 LOS C

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 40 1795 235 125 2295 5 65 5 70 15 5 15

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 190.0 186.3 186.3 190.0 190.0 186.3 186.3 186.3 186.3 190.0

Adj Flow Rate, veh/h 43 1951 0 136 2495 5 71 5 0 16 5 16

Adj No. of Lanes 1 3 0 1 2 0 0 1 1 1 1 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 142 2500 0 566 2602 5 165 8 136 109 34 108

Arrive On Green 0.03 0.49 0.00 0.50 1.00 1.00 0.09 0.09 0.00 0.09 0.09 0.09

Sat Flow, veh/h 1774 5253 0 1774 3624 7 1155 90 1583 1405 391 1251

Grp Volume(v), veh/h 43 1951 0 136 1218 1282 76 0 0 16 0 21

Grp Sat Flow(s),veh/h/ln 1774 1695 0 1774 1770 1861 1245 0 1583 1405 0 1642

Q Serve(g_s), s 0.0 33.4 0.0 0.0 0.0 0.0 5.5 0.0 0.0 1.2 0.0 1.2

Cycle Q Clear(g_c), s 0.0 33.4 0.0 0.0 0.0 0.0 6.6 0.0 0.0 7.2 0.0 1.2

Prop In Lane 1.00 0.00 1.00 0.00 0.93 1.00 1.00 0.76

Lane Grp Cap(c), veh/h 142 2500 0 566 1271 1336 173 0 136 109 0 141

V/C Ratio(X) 0.30 0.78 0.00 0.24 0.96 0.96 0.44 0.00 0.00 0.15 0.00 0.15

Avail Cap(c_a), veh/h 172 3921 0 566 1534 1613 265 0 240 201 0 249

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.09 0.09 0.00 0.09 0.09 0.09 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 42.5 22.1 0.0 15.1 0.0 0.0 47.6 0.0 0.0 50.3 0.0 44.7

Incr Delay (d2), s/veh 0.1 0.0 0.0 0.0 2.6 2.5 1.7 0.0 0.0 0.6 0.0 0.5

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.2 15.5 0.0 2.0 0.9 0.9 2.2 0.0 0.0 0.5 0.0 0.6

LnGrp Delay(d),s/veh 42.6 22.2 0.0 15.1 2.6 2.5 49.4 0.0 0.0 51.0 0.0 45.1

LnGrp LOS D C B A A D D D

Approach Vol, veh/h 1994 2636 76 37

Approach Delay, s/veh 22.6 3.2 49.4 47.7

Approach LOS C A D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 40.7 73.7 15.6 53.8 60.6 15.6

Change Period (Y+Rc), s 5.5 6.0 6.5 5.5 6.0 6.5

Max Green Setting (Gmax), s 4.5 91.5 16.0 14.6 81.4 16.0

Max Q Clear Time (g_c+I1), s 2.0 2.0 9.2 2.0 35.4 8.6

Green Ext Time (p_c), s 0.1 57.6 0.2 0.3 21.9 0.3

Intersection Summary

HCM 2010 Ctrl Delay 12.5

HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 280 1405 195 140 2105 75 75 65 80 20 100 245

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0 186.3 186.3 190.0

Adj Flow Rate, veh/h 304 1527 0 152 2288 0 82 71 0 22 109 0

Adj No. of Lanes 1 2 1 1 2 1 1 1 0 1 1 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 247 1773 793 444 2094 937 168 259 0 198 259 0

Arrive On Green 0.11 0.50 0.00 0.20 0.59 0.00 0.14 0.14 0.00 0.14 0.14 0.00

Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1279 1863 0 1324 1863 0

Grp Volume(v), veh/h 304 1527 0 152 2288 0 82 71 0 22 109 0

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1279 1863 0 1324 1863 0

Q Serve(g_s), s 13.0 46.4 0.0 2.1 72.5 0.0 7.7 4.2 0.0 1.9 6.6 0.0

Cycle Q Clear(g_c), s 13.0 46.4 0.0 2.1 72.5 0.0 14.2 4.2 0.0 6.0 6.6 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00

Lane Grp Cap(c), veh/h 247 1773 793 444 2094 937 168 259 0 198 259 0

V/C Ratio(X) 1.23 0.86 0.00 0.34 1.09 0.00 0.49 0.27 0.00 0.11 0.42 0.00

Avail Cap(c_a), veh/h 247 2152 963 444 2094 937 246 372 0 278 372 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.64 0.64 0.00 0.09 0.09 0.00 1.00 1.00 0.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 53.2 26.8 0.0 38.2 25.0 0.0 54.7 47.2 0.0 49.9 48.2 0.0

Incr Delay (d2), s/veh 124.6 2.1 0.0 0.0 42.6 0.0 2.2 0.6 0.0 0.2 1.1 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 16.9 23.0 0.0 4.2 47.6 0.0 2.8 2.2 0.0 0.7 3.4 0.0

LnGrp Delay(d),s/veh 177.8 28.9 0.0 38.2 67.6 0.0 56.9 47.8 0.0 50.2 49.3 0.0

LnGrp LOS F C D F E D D D

Approach Vol, veh/h 1831 2440 153 131

Approach Delay, s/veh 53.7 65.7 52.7 49.5

Approach LOS D E D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 26.5 79.0 24.5 37.6 67.9 24.5

Change Period (Y+Rc), s 6.0 6.5 7.5 6.0 6.5 7.5

Max Green Setting (Gmax), s 13.0 72.5 24.5 11.0 74.5 24.5

Max Q Clear Time (g_c+I1), s 15.0 74.5 8.6 4.1 48.4 16.2

Green Ext Time (p_c), s 0.0 0.0 1.1 0.8 13.0 0.8

Intersection Summary

HCM 2010 Ctrl Delay 60.0

HCM 2010 LOS E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 50 155 10 250 335 250 55 2020 105 195 1265 45

Number 3 8 18 7 4 14 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 54 168 11 272 364 0 60 2196 114 212 1375 0

Adj No. of Lanes 1 1 0 2 1 1 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 117 189 12 299 315 268 178 1906 853 137 1980 886

Arrive On Green 0.03 0.11 0.11 0.09 0.17 0.00 0.03 0.54 0.54 0.05 0.56 0.00

Sat Flow, veh/h 1774 1730 113 3442 1863 1583 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 54 0 179 272 364 0 60 2196 114 212 1375 0

Grp Sat Flow(s),veh/h/ln 1774 0 1843 1721 1863 1583 1774 1770 1583 1774 1770 1583

Q Serve(g_s), s 3.5 0.0 12.5 10.2 22.0 0.0 2.3 70.0 2.7 6.0 36.4 0.0

Cycle Q Clear(g_c), s 3.5 0.0 12.5 10.2 22.0 0.0 2.3 70.0 2.7 6.0 36.4 0.0

Prop In Lane 1.00 0.06 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 117 0 201 299 315 268 178 1906 853 137 1980 886

V/C Ratio(X) 0.46 0.00 0.89 0.91 1.15 0.00 0.34 1.15 0.13 1.54 0.69 0.00

Avail Cap(c_a), veh/h 117 0 201 299 315 268 217 1906 853 137 1980 886

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 0.51 0.51 0.00

Uniform Delay (d), s/veh 49.9 0.0 57.1 58.8 54.0 0.0 23.3 30.0 5.1 60.8 20.6 0.0

Incr Delay (d2), s/veh 2.8 0.0 34.9 29.9 99.4 0.0 1.1 75.1 0.3 262.7 1.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.8 0.0 8.3 6.1 20.0 0.0 1.2 53.7 1.9 14.9 18.0 0.0

LnGrp Delay(d),s/veh 52.7 0.0 92.0 88.7 153.4 0.0 24.4 105.1 5.5 323.5 21.7 0.0

LnGrp LOS D F F F C F A F C

Approach Vol, veh/h 233 636 2370 1587

Approach Delay, s/veh 82.9 125.8 98.2 62.0

Approach LOS F F F E

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 10.3 79.7 10.0 30.0 13.0 77.0 17.8 22.2

Change Period (Y+Rc), s 6.5 7.0 5.5 8.0 7.0 * 7 6.5 * 8

Max Green Setting (Gmax), s 6.7 69.8 4.5 22.0 6.0 * 70 11.3* 14.200001

Max Q Clear Time (g_c+I1), s 4.3 38.4 5.5 24.0 8.0 72.0 12.2 14.5

Green Ext Time (p_c), s 0.0 13.2 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 89.2

HCM 2010 LOS F

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 10 20 200 15 280 20 1350 430 345 1415 5

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 190.0 186.3 190.0 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 11 11 22 217 16 304 22 1467 467 375 1538 5

Adj No. of Lanes 0 1 0 1 1 0 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 20 20 40 257 12 220 189 1598 715 401 2350 1051

Arrive On Green 0.05 0.05 0.05 0.14 0.14 0.14 0.90 0.90 0.90 0.17 0.66 0.66

Sat Flow, veh/h 423 423 846 1774 80 1516 334 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 44 0 0 217 0 320 22 1467 467 375 1538 5

Grp Sat Flow(s),veh/h/ln 1692 0 0 1774 0 1595 334 1770 1583 1774 1770 1583

Q Serve(g_s), s 3.5 0.0 0.0 16.2 0.0 19.7 1.9 31.9 9.5 20.3 35.1 0.1

Cycle Q Clear(g_c), s 3.5 0.0 0.0 16.2 0.0 19.7 8.2 31.9 9.5 20.3 35.1 0.1

Prop In Lane 0.25 0.50 1.00 0.95 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 81 0 0 257 0 231 189 1598 715 401 2350 1051

V/C Ratio(X) 0.55 0.00 0.00 0.84 0.00 1.38 0.12 0.92 0.65 0.94 0.65 0.00

Avail Cap(c_a), veh/h 162 0 0 257 0 231 197 1688 755 455 2547 1139

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.23 0.23 0.23 1.00 1.00 1.00

Uniform Delay (d), s/veh 63.3 0.0 0.0 56.6 0.0 58.1 4.7 5.1 4.1 37.2 13.6 7.7

Incr Delay (d2), s/veh 5.6 0.0 0.0 21.8 0.0 197.3 0.3 2.7 1.1 25.2 1.4 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.7 0.0 0.0 9.5 0.0 21.3 0.2 14.0 3.8 16.7 17.6 0.1

LnGrp Delay(d),s/veh 68.9 0.0 0.0 78.4 0.0 255.4 5.0 7.9 5.2 62.4 15.0 7.7

LnGrp LOS E E F A A A E B A

Approach Vol, veh/h 44 537 1956 1918

Approach Delay, s/veh 68.9 183.8 7.2 24.3

Approach LOS E F A C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6 8

Phs Duration (G+Y+Rc), s 28.8 81.5 13.5 110.3 26.2

Change Period (Y+Rc), s 6.0 6.0 7.0 6.0 6.5

Max Green Setting (Gmax), s 27.0 64.8 13.0 97.8 19.7

Max Q Clear Time (g_c+I1), s 22.3 33.9 5.5 37.1 21.7

Green Ext Time (p_c), s 0.5 27.5 0.1 48.9 0.0

Intersection Summary

HCM 2010 Ctrl Delay 36.4

HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 45 5 5 160 10 60 20 1695 160 100 1520 15

Number 7 4 14 3 8 18 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 190.0 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0

Adj Flow Rate, veh/h 49 5 5 174 11 65 22 1842 174 109 1652 16

Adj No. of Lanes 0 1 1 0 1 1 1 2 1 1 2 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 66 7 65 200 13 189 228 2061 922 150 2443 24

Arrive On Green 0.04 0.04 0.04 0.12 0.12 0.12 0.58 0.58 0.58 0.08 1.00 1.00

Sat Flow, veh/h 1617 165 1583 1673 106 1583 296 3539 1583 1774 3591 35

Grp Volume(v), veh/h 54 0 5 185 0 65 22 1842 174 109 813 855

Grp Sat Flow(s),veh/h/ln 1782 0 1583 1779 0 1583 296 1770 1583 1774 1770 1857

Q Serve(g_s), s 3.9 0.0 0.4 13.2 0.0 4.9 4.3 58.4 6.6 1.7 0.0 0.0

Cycle Q Clear(g_c), s 3.9 0.0 0.4 13.2 0.0 4.9 4.3 58.4 6.6 1.7 0.0 0.0

Prop In Lane 0.91 1.00 0.94 1.00 1.00 1.00 1.00 0.02

Lane Grp Cap(c), veh/h 73 0 65 212 0 189 228 2061 922 150 1204 1263

V/C Ratio(X) 0.74 0.00 0.08 0.87 0.00 0.34 0.10 0.89 0.19 0.73 0.68 0.68

Avail Cap(c_a), veh/h 256 0 228 234 0 208 243 2229 997 156 1293 1357

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 0.63 0.63 0.63 0.70 0.70 0.70

Uniform Delay (d), s/veh 61.0 0.0 59.4 55.7 0.0 52.1 12.1 23.4 12.6 55.5 0.0 0.0

Incr Delay (d2), s/veh 13.5 0.0 0.5 26.5 0.0 1.1 0.5 4.3 0.3 10.8 2.2 2.1

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 2.2 0.0 0.2 8.0 0.0 2.2 0.4 29.6 3.0 4.1 0.7 0.7

LnGrp Delay(d),s/veh 74.5 0.0 59.9 82.2 0.0 53.1 12.7 27.7 12.9 66.3 2.2 2.1

LnGrp LOS E E F D B C B E A A

Approach Vol, veh/h 59 250 2038 1777

Approach Delay, s/veh 73.3 74.6 26.3 6.0

Approach LOS E E C A

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 116.3 11.8 33.9 82.5 21.9

Change Period (Y+Rc), s 7.5 6.5 7.5 * 7.5 6.5

Max Green Setting (Gmax), s 94.1 18.5 5.5* 81.099998 16.9

Max Q Clear Time (g_c+I1), s 2.0 5.9 3.7 60.4 15.2

Green Ext Time (p_c), s 19.8 0.2 1.5 14.6 0.2

Intersection Summary

HCM 2010 Ctrl Delay 21.2

HCM 2010 LOS C

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 55 1755 60 10 1645 30 10 10 15 105 15 20

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 190.0 190.0 186.3 186.3 190.0 186.3 186.3

Adj Flow Rate, veh/h 60 1908 65 11 1788 33 11 11 16 114 16 22

Adj No. of Lanes 1 2 1 1 2 0 0 1 1 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 125 1884 843 280 2173 40 43 30 312 54 4 312

Arrive On Green 0.06 1.00 1.00 0.11 0.61 0.61 0.20 0.20 0.20 0.20 0.20 0.20

Sat Flow, veh/h 1774 3539 1583 1774 3555 65 0 152 1583 0 21 1583

Grp Volume(v), veh/h 60 1908 65 11 888 933 22 0 16 130 0 22

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1851 152 0 1583 21 0 1583

Q Serve(g_s), s 2.2 0.0 0.0 0.0 48.7 49.2 0.0 0.0 1.0 0.0 0.0 1.4

Cycle Q Clear(g_c), s 2.2 0.0 0.0 0.0 48.7 49.2 24.5 0.0 1.0 24.5 0.0 1.4

Prop In Lane 1.00 1.00 1.00 0.04 0.50 1.00 0.88 1.00

Lane Grp Cap(c), veh/h 125 1884 843 280 1081 1131 73 0 312 59 0 312

V/C Ratio(X) 0.48 1.01 0.08 0.04 0.82 0.82 0.30 0.00 0.05 2.22 0.00 0.07

Avail Cap(c_a), veh/h 170 2889 1292 280 1402 1466 73 0 312 59 0 312

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.09 0.09 0.09 0.58 0.58 0.58 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 28.2 0.0 0.0 35.6 18.9 19.0 42.6 0.0 40.5 60.4 0.0 40.6

Incr Delay (d2), s/veh 0.3 7.9 0.0 0.0 4.2 4.1 2.3 0.0 0.1 600.4 0.0 0.1

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.1 2.1 0.0 0.3 24.9 26.2 0.7 0.0 0.5 11.8 0.0 0.6

LnGrp Delay(d),s/veh 28.4 7.9 0.0 35.6 23.1 23.1 44.9 0.0 40.6 660.8 0.0 40.7

LnGrp LOS C F A D C C D D F D

Approach Vol, veh/h 2033 1832 38 152

Approach Delay, s/veh 8.3 23.2 43.0 571.1

Approach LOS A C D F

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 9.8 108.2 32.0 62.2 55.8 32.0

Change Period (Y+Rc), s 6.0 6.5 7.5 6.5 * 6.5 7.5

Max Green Setting (Gmax), s 7.0 98.5 24.5 3.5 * 101.5 24.5

Max Q Clear Time (g_c+I1), s 4.2 51.2 26.5 2.0 2.0 26.5

Green Ext Time (p_c), s 0.0 20.3 0.0 1.3 30.3 0.0

Intersection Summary

HCM 2010 Ctrl Delay 36.4

HCM 2010 LOS D

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 305 955 275 185 785 690 345 875 105 513 1087 135

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 332 1038 299 201 853 750 375 951 0 558 1182 147

Adj No. of Lanes 1 2 1 1 2 1 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 255 979 438 190 838 375 337 672 301 449 897 401

Arrive On Green 0.12 0.28 0.28 0.03 0.08 0.08 0.19 0.19 0.00 0.08 0.08 0.08

Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 332 1038 299 201 853 750 375 951 0 558 1182 147

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1774 1770 1583 1774 1770 1583

Q Serve(g_s), s 17.5 41.5 25.3 12.0 35.5 35.5 28.5 28.5 0.0 38.0 38.0 13.2

Cycle Q Clear(g_c), s 17.5 41.5 25.3 12.0 35.5 35.5 28.5 28.5 0.0 38.0 38.0 13.2

Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 255 979 438 190 838 375 337 672 301 449 897 401

V/C Ratio(X) 1.30 1.06 0.68 1.06 1.02 2.00 1.11 1.41 0.00 1.24 1.32 0.37

Avail Cap(c_a), veh/h 255 979 438 190 838 375 337 672 301 449 897 401

HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00 0.33 0.33 0.33

Upstream Filter(I) 1.00 1.00 1.00 0.84 0.84 0.84 1.00 1.00 0.00 0.63 0.63 0.63

Uniform Delay (d), s/veh 64.6 54.3 48.4 59.6 69.1 69.1 60.8 60.8 0.0 68.7 68.7 57.4

Incr Delay (d2), s/veh 161.6 46.1 8.3 76.2 33.2 458.6 82.9 195.1 0.0 120.4 148.3 0.4

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 22.0 26.5 12.1 6.0 21.3 63.3 21.7 32.1 0.0 33.7 37.1 5.8

LnGrp Delay(d),s/veh 226.2 100.3 56.7 135.8 102.4 527.8 143.6 255.9 0.0 189.1 217.0 57.7

LnGrp LOS F F E F F F F F F F E

Approach Vol, veh/h 1669 1804 1326 1887

Approach Delay, s/veh 117.5 283.0 224.1 196.3

Approach LOS F F F F

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 19.0 49.0 46.0 25.0 43.0 36.0

Change Period (Y+Rc), s 7.0 7.5 8.0 7.5 * 7.5 7.5

Max Green Setting (Gmax), s 12.0 41.5 38.0 17.5 * 35.5 28.5

Max Q Clear Time (g_c+I1), s 14.0 43.5 40.0 19.5 37.5 30.5

Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 205.6

HCM 2010 LOS F

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 70 1625 30 75 1530 285 30 15 40 200 5 100

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0 190.0 186.3 186.3

Adj Flow Rate, veh/h 76 1766 0 82 1663 0 33 16 43 217 5 0

Adj No. of Lanes 1 3 1 1 3 1 1 1 0 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 166 2496 777 249 2707 843 152 108 291 350 6 384

Arrive On Green 0.03 0.33 0.00 0.03 0.18 0.00 0.24 0.24 0.24 0.24 0.24 0.00

Sat Flow, veh/h 1774 5085 1583 1774 5085 1583 1405 448 1203 1164 27 1583

Grp Volume(v), veh/h 76 1766 0 82 1663 0 33 0 59 222 0 0

Grp Sat Flow(s),veh/h/ln 1774 1695 1583 1774 1695 1583 1405 0 1650 1191 0 1583

Q Serve(g_s), s 2.6 31.8 0.0 0.0 31.7 0.0 2.4 0.0 2.9 16.3 0.0 0.0

Cycle Q Clear(g_c), s 2.6 31.8 0.0 0.0 31.7 0.0 21.6 0.0 2.9 19.2 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.73 0.98 1.00

Lane Grp Cap(c), veh/h 166 2496 777 249 2707 843 152 0 400 356 0 384

V/C Ratio(X) 0.46 0.71 0.00 0.33 0.61 0.00 0.22 0.00 0.15 0.62 0.00 0.00

Avail Cap(c_a), veh/h 282 3566 1110 309 3614 1125 415 0 709 608 0 680

HCM Platoon Ratio 0.67 0.67 0.67 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.09 0.09 0.00 0.62 0.62 0.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 24.0 28.6 0.0 42.3 33.3 0.0 47.5 0.0 31.2 38.8 0.0 0.0

Incr Delay (d2), s/veh 0.2 0.0 0.0 0.5 0.7 0.0 0.7 0.0 0.2 1.8 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.3 14.9 0.0 2.3 15.1 0.0 1.0 0.0 1.4 6.2 0.0 0.0

LnGrp Delay(d),s/veh 24.1 28.6 0.0 42.8 33.9 0.0 48.2 0.0 31.4 40.5 0.0 0.0

LnGrp LOS C C D C D C D

Approach Vol, veh/h 1842 1745 92 222

Approach Delay, s/veh 28.4 34.3 37.4 40.5

Approach LOS C C D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 10.1 107.5 32.4 59.7 57.9 32.4

Change Period (Y+Rc), s 6.0 6.5 7.0 6.5 * 6.5 7.0

Max Green Setting (Gmax), s 11.0 74.5 45.0 11.5 * 73.5 45.0

Max Q Clear Time (g_c+I1), s 4.6 33.7 21.2 2.0 33.8 23.6

Green Ext Time (p_c), s 0.1 16.7 1.9 6.8 17.6 1.8

Intersection Summary

HCM 2010 Ctrl Delay 32.0

HCM 2010 LOS C

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Build 2036 PM

10: SR 120 & SR 316 WB Ramps 1/23/2014

Walther Blvd Overpass Synchro 8 Report

KAM Page 5

Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 0 1610 255 740 1575 0 0 0 0 195 0 315

Number 5 2 12 1 6 16 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 0.0 186.3 186.3 186.3 186.3 0.0 190.0 186.3 186.3

Adj Flow Rate, veh/h 0 1750 0 804 1712 0 212 0 0

Adj No. of Lanes 0 3 1 1 2 0 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 0 2 2 2 2 0 2 2 2

Cap, veh/h 0 1569 626 654 2763 0 233 0 208

Arrive On Green 0.00 0.40 0.00 0.68 1.00 0.00 0.13 0.00 0.00

Sat Flow, veh/h 0 4508 1583 1774 3632 0 1774 0 1583

Grp Volume(v), veh/h 0 1750 0 804 1712 0 212 0 0

Grp Sat Flow(s),veh/h/ln 0 1323 1583 1774 1770 0 1774 0 1583

Q Serve(g_s), s 0.0 58.5 0.0 50.5 0.0 0.0 17.4 0.0 0.0

Cycle Q Clear(g_c), s 0.0 58.5 0.0 50.5 0.0 0.0 17.4 0.0 0.0

Prop In Lane 0.00 1.00 1.00 0.00 1.00 1.00

Lane Grp Cap(c), veh/h 0 1569 626 654 2763 0 233 0 208

V/C Ratio(X) 0.00 1.12 0.00 1.23 0.62 0.00 0.91 0.00 0.00

Avail Cap(c_a), veh/h 0 1569 626 654 2763 0 258 0 230

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.00 0.78 0.00 0.09 0.09 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 0.0 44.7 0.0 21.6 0.0 0.0 63.4 0.0 0.0

Incr Delay (d2), s/veh 0.0 59.5 0.0 104.3 0.1 0.0 31.6 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.0 30.0 0.0 44.8 0.0 0.0 10.6 0.0 0.0

LnGrp Delay(d),s/veh 0.0 104.2 0.0 125.9 0.1 0.0 94.9 0.0 0.0

LnGrp LOS F F A F

Approach Vol, veh/h 1750 2516 212

Approach Delay, s/veh 104.2 40.3 94.9

Approach LOS F D F

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s 59.1 65.0 25.9 124.1

Change Period (Y+Rc), s 6.5 6.5 6.5 6.5

Max Green Setting (Gmax), s 50.5 58.5 21.5 115.5

Max Q Clear Time (g_c+I1), s 52.5 60.5 19.4 2.0

Green Ext Time (p_c), s 0.0 0.0 0.0 36.2

Intersection Summary

HCM 2010 Ctrl Delay 67.9

HCM 2010 LOS E
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 175 1630 0 0 2070 105 245 0 1325 0 0 0

Number 1 6 16 5 2 12 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 0.0 0.0 186.3 186.3 190.0 186.3 186.3

Adj Flow Rate, veh/h 190 1772 0 0 2250 0 266 0 0

Adj No. of Lanes 1 2 0 0 3 1 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2

Cap, veh/h 215 2450 0 0 2581 804 300 0 268

Arrive On Green 0.24 1.00 0.00 0.00 0.17 0.00 0.17 0.00 0.00

Sat Flow, veh/h 1774 3632 0 0 5253 1583 1774 0 1583

Grp Volume(v), veh/h 190 1772 0 0 2250 0 266 0 0

Grp Sat Flow(s),veh/h/ln 1774 1770 0 0 1695 1583 1774 0 1583

Q Serve(g_s), s 9.0 0.0 0.0 0.0 37.4 0.0 12.7 0.0 0.0

Cycle Q Clear(g_c), s 9.0 0.0 0.0 0.0 37.4 0.0 12.7 0.0 0.0

Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 215 2450 0 0 2581 804 300 0 268

V/C Ratio(X) 0.88 0.72 0.00 0.00 0.87 0.00 0.89 0.00 0.00

Avail Cap(c_a), veh/h 215 2450 0 0 2581 804 1596 0 1425

HCM Platoon Ratio 2.00 2.00 1.00 1.00 0.33 0.33 1.00 1.00 1.00

Upstream Filter(I) 0.09 0.09 0.00 0.00 0.37 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 32.3 0.0 0.0 0.0 33.3 0.0 35.2 0.0 0.0

Incr Delay (d2), s/veh 4.3 0.2 0.0 0.0 1.7 0.0 8.6 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 4.5 0.1 0.0 0.0 17.9 0.0 6.9 0.0 0.0

LnGrp Delay(d),s/veh 36.6 0.2 0.0 0.0 35.0 0.0 43.8 0.0 0.0

LnGrp LOS D A D D

Approach Vol, veh/h 1962 2250 266

Approach Delay, s/veh 3.7 35.0 43.8

Approach LOS A D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6

Phs Duration (G+Y+Rc), s 16.0 113.3 20.7 129.3

Change Period (Y+Rc), s 5.5 6.0 6.0 6.0

Max Green Setting (Gmax), s 10.5 44.0 78.0 60.0

Max Q Clear Time (g_c+I1), s 11.0 39.4 14.7 2.0

Green Ext Time (p_c), s 0.0 4.6 0.0 53.5

Intersection Summary

HCM 2010 Ctrl Delay 21.8

HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 30 2840 85 30 1965 10 185 0 125 20 5 25

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 190.0 186.3 186.3 190.0 190.0 186.3 186.3 186.3 186.3 190.0

Adj Flow Rate, veh/h 33 3087 0 33 2136 11 201 0 0 22 5 27

Adj No. of Lanes 1 3 0 1 2 0 0 1 1 1 1 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 202 3223 0 142 2315 12 299 0 304 107 49 263

Arrive On Green 0.04 1.00 0.00 0.05 1.00 1.00 0.19 0.00 0.00 0.19 0.19 0.19

Sat Flow, veh/h 1774 5253 0 1774 3610 19 1255 0 1583 1412 253 1368

Grp Volume(v), veh/h 33 3087 0 33 1046 1101 201 0 0 22 0 32

Grp Sat Flow(s),veh/h/ln 1774 1695 0 1774 1770 1859 1255 0 1583 1412 0 1621

Q Serve(g_s), s 0.9 0.0 0.0 0.0 0.0 0.0 17.6 0.0 0.0 1.9 0.0 2.0

Cycle Q Clear(g_c), s 0.9 0.0 0.0 0.0 0.0 0.0 19.6 0.0 0.0 21.5 0.0 2.0

Prop In Lane 1.00 0.00 1.00 0.01 1.00 1.00 1.00 0.84

Lane Grp Cap(c), veh/h 202 3223 0 142 1134 1192 299 0 304 107 0 312

V/C Ratio(X) 0.16 0.96 0.00 0.23 0.92 0.92 0.67 0.00 0.00 0.21 0.00 0.10

Avail Cap(c_a), veh/h 227 4099 0 166 1438 1511 328 0 338 136 0 346

HCM Platoon Ratio 2.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.09 0.09 0.00 0.09 0.09 0.09 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 9.6 0.0 0.0 19.5 0.0 0.0 49.5 0.0 0.0 58.9 0.0 41.4

Incr Delay (d2), s/veh 0.0 0.7 0.0 0.1 1.6 1.6 4.7 0.0 0.0 0.9 0.0 0.1

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.4 0.2 0.0 0.8 0.5 0.5 7.0 0.0 0.0 0.8 0.0 0.9

LnGrp Delay(d),s/veh 9.7 0.7 0.0 19.6 1.6 1.6 54.1 0.0 0.0 59.8 0.0 41.5

LnGrp LOS A A B A A D E D

Approach Vol, veh/h 3120 2180 201 54

Approach Delay, s/veh 0.8 1.9 54.1 49.0

Approach LOS A A D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 8.2 111.4 30.4 34.8 84.8 30.4

Change Period (Y+Rc), s 5.5 6.0 6.5 6.0 * 6 6.5

Max Green Setting (Gmax), s 4.5 101.0 26.5 4.8 * 100.2 26.5

Max Q Clear Time (g_c+I1), s 2.9 2.0 23.5 2.0 2.0 21.6

Green Ext Time (p_c), s 0.0 42.0 0.4 2.6 76.8 0.6

Intersection Summary

HCM 2010 Ctrl Delay 3.6

HCM 2010 LOS A

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 410 2490 85 75 1590 35 140 105 265 60 45 275

Number 1 6 16 5 2 12 3 8 18 7 4 14

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0 186.3 186.3 190.0

Adj Flow Rate, veh/h 446 2707 0 82 1728 0 152 114 0 65 49 0

Adj No. of Lanes 1 2 1 1 2 1 1 1 0 1 1 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 338 2341 1047 113 1965 879 235 294 0 184 294 0

Arrive On Green 0.14 0.66 0.00 0.03 0.56 0.00 0.16 0.16 0.00 0.16 0.16 0.00

Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1351 1863 0 1273 1863 0

Grp Volume(v), veh/h 446 2707 0 82 1728 0 152 114 0 65 49 0

Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1351 1863 0 1273 1863 0

Q Serve(g_s), s 19.0 89.8 0.0 2.7 57.6 0.0 14.9 7.5 0.0 6.6 3.1 0.0

Cycle Q Clear(g_c), s 19.0 89.8 0.0 2.7 57.6 0.0 18.0 7.5 0.0 14.0 3.1 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00

Lane Grp Cap(c), veh/h 338 2341 1047 113 1965 879 235 294 0 184 294 0

V/C Ratio(X) 1.32 1.16 0.00 0.73 0.88 0.00 0.65 0.39 0.00 0.35 0.17 0.00

Avail Cap(c_a), veh/h 338 2341 1047 236 1968 880 375 487 0 316 487 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.36 0.36 0.00 0.22 0.22 0.00 1.00 1.00 0.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 44.5 23.0 0.0 33.0 26.2 0.0 57.3 51.3 0.0 57.6 49.5 0.0

Incr Delay (d2), s/veh 151.5 72.4 0.0 2.0 1.4 0.0 3.0 0.8 0.0 1.2 0.3 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 26.8 66.8 0.0 1.8 28.5 0.0 5.8 3.9 0.0 2.4 1.6 0.0

LnGrp Delay(d),s/veh 196.0 95.4 0.0 34.9 27.7 0.0 60.2 52.2 0.0 58.8 49.7 0.0

LnGrp LOS F F C C E D E D

Approach Vol, veh/h 3153 1810 266 114

Approach Delay, s/veh 109.6 28.0 56.8 54.9

Approach LOS F C E D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 25.0 96.1 28.9 10.6 110.5 28.9

Change Period (Y+Rc), s 6.0 6.5 7.5 6.0 6.5 7.5

Max Green Setting (Gmax), s 19.0 75.5 35.5 14.0 80.5 35.5

Max Q Clear Time (g_c+I1), s 21.0 59.6 16.0 4.7 91.8 20.0

Green Ext Time (p_c), s 0.0 15.8 1.5 0.1 0.0 1.4

Intersection Summary

HCM 2010 Ctrl Delay 78.2

HCM 2010 LOS E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 60 250 20 260 215 220 45 1420 340 475 2310 30

Number 3 8 18 7 4 14 1 6 16 5 2 12

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 190.0 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3

Adj Flow Rate, veh/h 65 272 22 283 234 0 49 1543 370 516 2511 0

Adj No. of Lanes 1 1 0 2 1 1 1 2 1 1 2 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 134 215 17 241 261 222 95 1486 665 397 2088 934

Arrive On Green 0.05 0.13 0.13 0.07 0.14 0.00 0.03 0.42 0.42 0.20 0.59 0.00

Sat Flow, veh/h 1774 1701 138 3442 1863 1583 1774 3539 1583 1774 3539 1583

Grp Volume(v), veh/h 65 0 294 283 234 0 49 1543 370 516 2511 0

Grp Sat Flow(s),veh/h/ln 1774 0 1838 1721 1863 1583 1774 1770 1583 1774 1770 1583

Q Serve(g_s), s 0.9 0.0 19.0 10.5 18.5 0.0 0.0 63.0 19.2 29.5 88.5 0.0

Cycle Q Clear(g_c), s 0.9 0.0 19.0 10.5 18.5 0.0 0.0 63.0 19.2 29.5 88.5 0.0

Prop In Lane 1.00 0.07 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 134 0 233 241 261 222 95 1486 665 397 2088 934

V/C Ratio(X) 0.48 0.00 1.26 1.17 0.90 0.00 0.51 1.04 0.56 1.30 1.20 0.00

Avail Cap(c_a), veh/h 134 0 233 241 323 274 95 1486 665 397 2088 934

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 0.09 0.09 0.00

Uniform Delay (d), s/veh 68.2 0.0 65.5 69.7 63.4 0.0 71.1 43.5 17.3 58.5 30.8 0.0

Incr Delay (d2), s/veh 2.7 0.0 147.8 113.4 22.7 0.0 4.7 33.8 3.3 136.8 91.6 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 2.7 0.0 19.2 8.8 11.2 0.0 2.1 37.7 9.5 31.5 69.5 0.0

LnGrp Delay(d),s/veh 70.9 0.0 213.3 183.2 86.1 0.0 75.7 77.3 20.6 195.3 122.3 0.0

LnGrp LOS E F F F E F C F F

Approach Vol, veh/h 359 517 1962 3027

Approach Delay, s/veh 187.5 139.2 66.6 134.8

Approach LOS F F E F

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 10.5 95.5 15.0 29.0 36.0 70.0 17.0 27.0

Change Period (Y+Rc), s 6.5 7.0 8.0 * 8 6.5 * 7 6.5 8.0

Max Green Setting (Gmax), s 4.0 88.5 2.0 * 26 29.5 * 63 10.5 19.0

Max Q Clear Time (g_c+I1), s 2.0 90.5 2.9 20.5 31.5 65.0 12.5 21.0

Green Ext Time (p_c), s 0.4 0.0 0.0 0.5 0.0 0.0 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 115.6

HCM 2010 LOS F

Notes

* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 11/8/13 

Analysis Time Period AM 

Intersection Walther@Tree Creek 

Jurisdiction Gwinnett 

Analysis Year 2013 

  

Project Description     0010425 

East/West Street:   Walther Blvd. 
North/South Street:   Tree Creek Blvd./Apt 
Drwy 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 335 60 15 5 95 10 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

364 65 16 5 103 10 

Percent Heavy 
Vehicles

4 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     1 

Lanes 1 1 1 1 1 1 

Configuration L T R L T R 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h) 40 15 30 25 10 75 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

43 16 32 27 10 81 

Percent Heavy 
Vehicles

0 0 0 4 4 4 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    1 

Lanes 0 1 0 0 1 1 

Configuration  LTR  LT  R 

Delay, Queue Length, and Level of Service
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Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L L  LTR  LT  R 

v (veh/h) 364 5  91  37  81 

C (m) (veh/h) 1476 1504  312  215  946 

v/c 0.25 0.00  0.29  0.17  0.09 

95% queue length 0.98 0.01  1.18  0.61  0.28 

Control Delay 
(s/veh)

8.2 7.4  21.2  25.2  9.2 

LOS A A  C  D  A 

Approach Delay 
(s/veh)

-- -- 21.2 14.2 

Approach LOS -- -- C B 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 11/8/13 

Analysis Time Period PM 

Intersection Walther@Tree Creek 

Jurisdiction Gwinnett 

Analysis Year 2013 

  

Project Description     0010425 

East/West Street:   Walther Blvd. 
North/South Street:   Tree Creek Blvd./Apt 
Drwy 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 195 75 60 5 125 15 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

211 81 65 5 135 16 

Percent Heavy 
Vehicles

4 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     1 

Lanes 1 1 1 1 1 1 

Configuration L T R L T R 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h) 20 15 15 30 15 215 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

21 16 16 32 16 233 

Percent Heavy 
Vehicles

0 0 0 4 4 4 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    1 

Lanes 0 1 0 0 1 1 

Configuration  LTR  LT  R 

Delay, Queue Length, and Level of Service
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Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L L  LTR  LT  R 

v (veh/h) 211 5  53  48  233 

C (m) (veh/h) 1437 1424  399  337  909 

v/c 0.15 0.00  0.13  0.14  0.26 

95% queue length 0.51 0.01  0.45  0.49  1.02 

Control Delay 
(s/veh)

7.9 7.5  15.4  17.4  10.3 

LOS A A  C  C  B 

Approach Delay 
(s/veh)

-- -- 15.4 11.5 

Approach LOS -- -- C B 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 11/8/13 

Analysis Time Period AM 

Intersection Walther@Philip 

Jurisdiction Gwinnett 

Analysis Year 2013 

  

Project Description     0010425 

East/West Street:   Philip Blvd. North/South Street:   Walther Rd. 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 30 60   155 40 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

32 65 0 0 168 43 

Percent Heavy 
Vehicles

1 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     0 

Lanes 1 1 0 0 1 0 

Configuration L T    TR 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    25  35 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

0 0 0 27 0 38 

Percent Heavy 
Vehicles

0 0 0 1 4 1 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 1 0 1 

Configuration    L  R 

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  
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Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L     L  R 

v (veh/h) 32     27  38 

C (m) (veh/h) 1366     694  854 

v/c 0.02     0.04  0.04 

95% queue length 0.07     0.12  0.14 

Control Delay 
(s/veh)

7.7     10.4  9.4 

LOS A     B  A 

Approach Delay 
(s/veh)

-- --  9.8 

Approach LOS -- --  A 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 11/8/13 

Analysis Time Period PM 

Intersection Walther@Philip 

Jurisdiction Gwinnett 

Analysis Year 2013 

  

Project Description     0010425 

East/West Street:   Philip Blvd. North/South Street:   Walther Rd. 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 55 165   155 20 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

59 179 0 0 168 21 

Percent Heavy 
Vehicles

1 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     0 

Lanes 1 1 0 0 1 0 

Configuration L T    TR 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    75  35 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

0 0 0 81 0 38 

Percent Heavy 
Vehicles

0 0 0 1 4 1 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 1 0 1 

Configuration    L  R 

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  
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Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L     L  R 

v (veh/h) 59     81  38 

C (m) (veh/h) 1391     593  868 

v/c 0.04     0.14  0.04 

95% queue length 0.13     0.47  0.14 

Control Delay 
(s/veh)

7.7     12.0  9.3 

LOS A     B  A 

Approach Delay 
(s/veh)

-- --  11.2 

Approach LOS -- --  B 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 11/8/13 

Analysis Time Period AM 

Intersection
Philip@Hurricane 
Shoals 

Jurisdiction Gwinnett 

Analysis Year 2013 

  

Project Description     0010425 

East/West Street:   Hurricane Shoals Road North/South Street:   Philip Blvd. 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 55 300   605 245 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

59 326 0 0 657 266 

Percent Heavy 
Vehicles

1 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     0 

Lanes 1 1 0 0 1 0 

Configuration L T    TR 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    60  25 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

0 0 0 65 0 27 

Percent Heavy 
Vehicles

0 0 0 1 4 1 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    1 

Lanes 0 0 0 1 0 1 

Configuration    L  R 

Delay, Queue Length, and Level of Service
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Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L     L  R 

v (veh/h) 59     65  27 

C (m) (veh/h) 744     314  392 

v/c 0.08     0.21  0.07 

95% queue length 0.26     0.76  0.22 

Control Delay 
(s/veh)

10.3     19.4  14.9 

LOS B     C  B 

Approach Delay 
(s/veh)

-- --  18.1 

Approach LOS -- --  C 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 11/8/13 

Analysis Time Period PM 

Intersection
Philip@Hurricane 
Shoals 

Jurisdiction Gwinnett 

Analysis Year 2013 

  

Project Description     0010425 

East/West Street:   Hurricane Shoals Road North/South Street:   Philip Blvd. 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 25 780   435 130 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

27 847 0 0 472 141 

Percent Heavy 
Vehicles

1 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     0 

Lanes 1 1 0 0 1 0 

Configuration L T    TR 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    180  60 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

0 0 0 195 0 65 

Percent Heavy 
Vehicles

0 0 0 1 4 1 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    1 

Lanes 0 0 0 1 0 1 

Configuration    L  R 

Delay, Queue Length, and Level of Service
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Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L     L  R 

v (veh/h) 27     195  65 

C (m) (veh/h) 971     274  542 

v/c 0.03     0.71  0.12 

95% queue length 0.09     4.94  0.41 

Control Delay 
(s/veh)

8.8     45.0  12.5 

LOS A     E  B 

Approach Delay 
(s/veh)

-- --  36.9 

Approach LOS -- --  E 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 1/1/14 

Analysis Time Period AM 

Intersection Walther@Tree Creek 

Jurisdiction Gwinnett 

Analysis Year 2016 No Build 

  

Project Description     0010425 

East/West Street:   Walther Blvd. 
North/South Street:   Tree Creek Blvd./Apt 
Drwy 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 340 65 15 5 95 15 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

369 70 16 5 103 16 

Percent Heavy 
Vehicles

4 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     1 

Lanes 1 1 1 1 1 1 

Configuration L T R L T R 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h) 40 15 35 25 10 80 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

43 16 38 27 10 86 

Percent Heavy 
Vehicles

0 0 0 4 4 4 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    1 

Lanes 0 1 0 0 1 1 

Configuration  LTR  LT  R 

Delay, Queue Length, and Level of Service
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Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L L  LTR  LT  R 

v (veh/h) 369 5  97  37  86 

C (m) (veh/h) 1476 1498  319  207  946 

v/c 0.25 0.00  0.30  0.18  0.09 

95% queue length 0.99 0.01  1.25  0.63  0.30 

Control Delay 
(s/veh)

8.3 7.4  21.1  26.1  9.2 

LOS A A  C  D  A 

Approach Delay 
(s/veh)

-- -- 21.1 14.3 

Approach LOS -- -- C B 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 1/1/14 

Analysis Time Period PM 

Intersection Walther@Tree Creek 

Jurisdiction Gwinnett 

Analysis Year 2016 No Build 

  

Project Description     0010425 

East/West Street:   Walther Blvd. 
North/South Street:   Tree Creek Blvd./Apt 
Drwy 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 205 75 60 5 130 15 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

222 81 65 5 141 16 

Percent Heavy 
Vehicles

4 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     1 

Lanes 1 1 1 1 1 1 

Configuration L T R L T R 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h) 20 15 15 30 15 225 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

21 16 16 32 16 244 

Percent Heavy 
Vehicles

0 0 0 4 4 4 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    1 

Lanes 0 1 0 0 1 1 

Configuration  LTR  LT  R 

Delay, Queue Length, and Level of Service
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Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L L  LTR  LT  R 

v (veh/h) 222 5  53  48  244 

C (m) (veh/h) 1430 1424  379  323  902 

v/c 0.16 0.00  0.14  0.15  0.27 

95% queue length 0.55 0.01  0.48  0.52  1.10 

Control Delay 
(s/veh)

8.0 7.5  16.0  18.1  10.5 

LOS A A  C  C  B 

Approach Delay 
(s/veh)

-- -- 16.0 11.7 

Approach LOS -- -- C B 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 1/1/14 

Analysis Time Period AM 

Intersection Walther@Philip 

Jurisdiction Gwinnett 

Analysis Year 2016 No Build 

  

Project Description     0010425 

East/West Street:   Philip Blvd. North/South Street:   Walther Rd. 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 35 60   160 40 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

38 65 0 0 173 43 

Percent Heavy 
Vehicles

1 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     0 

Lanes 1 1 0 0 1 0 

Configuration L T    TR 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    25  35 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

0 0 0 27 0 38 

Percent Heavy 
Vehicles

0 0 0 1 4 1 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 1 0 1 

Configuration    L  R 

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  
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Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L     L  R 

v (veh/h) 38     27  38 

C (m) (veh/h) 1360     683  850 

v/c 0.03     0.04  0.04 

95% queue length 0.09     0.12  0.14 

Control Delay 
(s/veh)

7.7     10.5  9.4 

LOS A     B  A 

Approach Delay 
(s/veh)

-- --  9.9 

Approach LOS -- --  A 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 1/1/14 

Analysis Time Period PM 

Intersection Walther@Philip 

Jurisdiction Gwinnett 

Analysis Year 2016 No Build 

  

Project Description     0010425 

East/West Street:   Philip Blvd. North/South Street:   Walther Rd. 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 55 175   165 20 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

59 190 0 0 179 21 

Percent Heavy 
Vehicles

1 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     0 

Lanes 1 1 0 0 1 0 

Configuration L T    TR 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    80  35 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

0 0 0 86 0 38 

Percent Heavy 
Vehicles

0 0 0 1 4 1 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 1 0 1 

Configuration    L  R 

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  
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Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L     L  R 

v (veh/h) 59     86  38 

C (m) (veh/h) 1378     582  854 

v/c 0.04     0.15  0.04 

95% queue length 0.13     0.52  0.14 

Control Delay 
(s/veh)

7.7     12.3  9.4 

LOS A     B  A 

Approach Delay 
(s/veh)

-- --  11.4 

Approach LOS -- --  B 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 1/1/14 

Analysis Time Period AM 

Intersection
Philip@Hurricane 
Shoals 

Jurisdiction Gwinnett 

Analysis Year 2016 No Build 

  

Project Description     0010425 

East/West Street:   Hurricane Shoals Road North/South Street:   Philip Blvd. 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 60 305   620 255 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

65 331 0 0 673 277 

Percent Heavy 
Vehicles

1 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     0 

Lanes 1 1 0 0 1 0 

Configuration L T    TR 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    65  25 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

0 0 0 70 0 27 

Percent Heavy 
Vehicles

0 0 0 1 4 1 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    1 

Lanes 0 0 0 1 0 1 

Configuration    L  R 

Delay, Queue Length, and Level of Service
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Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L     L  R 

v (veh/h) 65     70  27 

C (m) (veh/h) 727     303  380 

v/c 0.09     0.23  0.07 

95% queue length 0.29     0.88  0.23 

Control Delay 
(s/veh)

10.4     20.4  15.2 

LOS B     C  C 

Approach Delay 
(s/veh)

-- --  19.0 

Approach LOS -- --  C 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 1/1/14 

Analysis Time Period PM 

Intersection
Philip@Hurricane 
Shoals 

Jurisdiction Gwinnett 

Analysis Year 2016 No Build 

  

Project Description     0010425 

East/West Street:   Hurricane Shoals Road North/South Street:   Philip Blvd. 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 25 800   445 135 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

27 869 0 0 483 146 

Percent Heavy 
Vehicles

1 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     0 

Lanes 1 1 0 0 1 0 

Configuration L T    TR 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    190  65 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

0 0 0 206 0 70 

Percent Heavy 
Vehicles

0 0 0 1 4 1 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    1 

Lanes 0 0 0 1 0 1 

Configuration    L  R 

Delay, Queue Length, and Level of Service
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Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L     L  R 

v (veh/h) 27     206  70 

C (m) (veh/h) 958     266  533 

v/c 0.03     0.77  0.13 

95% queue length 0.09     5.81  0.45 

Control Delay 
(s/veh)

8.9     53.2  12.8 

LOS A     F  B 

Approach Delay 
(s/veh)

-- --  42.9 

Approach LOS -- --  E 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 1/1/14 

Analysis Time Period AM 

Intersection Walther@Tree Creek 

Jurisdiction Gwinnett 

Analysis Year 2016 Build 

  

Project Description     0010425 

East/West Street:   Walther Blvd. 
North/South Street:   Tree Creek Blvd./Apt 
Drwy 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 340 130 15 5 140 70 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

369 141 16 5 152 76 

Percent Heavy 
Vehicles

4 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     1 

Lanes 1 1 1 1 1 1 

Configuration L T R L T R 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h) 40 15 35 95 10 35 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

43 16 38 103 10 38 

Percent Heavy 
Vehicles

0 0 0 4 4 4 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    1 

Lanes 0 1 0 0 1 1 

Configuration  LTR  LT  R 

Delay, Queue Length, and Level of Service
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Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L L  LTR  LT  R 

v (veh/h) 369 5  97  113  38 

C (m) (veh/h) 1417 1411  278  185  889 

v/c 0.26 0.00  0.35  0.61  0.04 

95% queue length 1.05 0.01  1.51  3.41  0.13 

Control Delay 
(s/veh)

8.4 7.6  24.7  51.0  9.2 

LOS A A  C  F  A 

Approach Delay 
(s/veh)

-- -- 24.7 40.5 

Approach LOS -- -- C E 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 1/1/14 

Analysis Time Period PM 

Intersection Walther@Tree Creek 

Jurisdiction Gwinnett 

Analysis Year 2016 Build 

  

Project Description     0010425 

East/West Street:   Walther Blvd. 
North/South Street:   Tree Creek Blvd./Apt 
Drwy 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 205 145 60 5 150 110 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

222 157 65 5 163 119 

Percent Heavy 
Vehicles

4 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     1 

Lanes 1 1 1 1 1 1 

Configuration L T R L T R 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h) 20 15 15 115 15 200 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

21 16 16 124 16 217 

Percent Heavy 
Vehicles

0 0 0 4 4 4 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    1 

Lanes 0 1 0 0 1 1 

Configuration  LTR  LT  R 

Delay, Queue Length, and Level of Service
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Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L L  LTR  LT  R 

v (veh/h) 222 5  53  140  217 

C (m) (veh/h) 1404 1335  334  300  877 

v/c 0.16 0.00  0.16  0.47  0.25 

95% queue length 0.56 0.01  0.56  2.35  0.97 

Control Delay 
(s/veh)

8.0 7.7  17.8  27.1  10.4 

LOS A A  C  D  B 

Approach Delay 
(s/veh)

-- -- 17.8 17.0 

Approach LOS -- -- C C 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 1/1/14 

Analysis Time Period AM 

Intersection
Philip@Hurricane 
Shoals 

Jurisdiction Gwinnett 

Analysis Year 2016 No Build 

  

Project Description     0010425 

East/West Street:   Hurricane Shoals Road North/South Street:   Philip Blvd. 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 115 250   615 290 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

124 271 0 0 668 315 

Percent Heavy 
Vehicles

1 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     0 

Lanes 1 1 0 0 1 0 

Configuration L T    TR 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    185  55 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

0 0 0 201 0 59 

Percent Heavy 
Vehicles

0 0 0 1 4 1 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    1 

Lanes 0 0 0 1 0 1 

Configuration    L  R 

Delay, Queue Length, and Level of Service
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Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L     L  R 

v (veh/h) 124     201  59 

C (m) (veh/h) 707     273  373 

v/c 0.18     0.74  0.16 

95% queue length 0.63     5.28  0.56 

Control Delay 
(s/veh)

11.2     47.7  16.5 

LOS B     E  C 

Approach Delay 
(s/veh)

-- --  40.6 

Approach LOS -- --  E 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 1/1/14 

Analysis Time Period PM 

Intersection
Philip@Hurricane 
Shoals 

Jurisdiction Gwinnett 

Analysis Year 2016 Build 

  

Project Description     0010425 

East/West Street:   Hurricane Shoals Road North/South Street:   Philip Blvd. 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 65 810   445 155 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

70 880 0 0 483 168 

Percent Heavy 
Vehicles

1 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     0 

Lanes 1 1 0 0 1 0 

Configuration L T    TR 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    285  130 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

0 0 0 309 0 141 

Percent Heavy 
Vehicles

0 0 0 1 4 1 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    1 

Lanes 0 0 0 1 0 1 

Configuration    L  R 

Delay, Queue Length, and Level of Service
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Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L     L  R 

v (veh/h) 70     309  141 

C (m) (veh/h) 940     234  525 

v/c 0.07     1.32  0.27 

95% queue length 0.24     16.43  1.08 

Control Delay 
(s/veh)

9.1     212.3  14.4 

LOS A     F  B 

Approach Delay 
(s/veh)

-- --  150.3 

Approach LOS -- --  F 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 1/1/14 

Analysis Time Period AM 

Intersection Walther@Philip 

Jurisdiction Gwinnett 

Analysis Year 2016 Build 

  

Project Description     0010425 

East/West Street:   Philip Blvd. North/South Street:   Walther Rd. 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 155 60   160 130 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

168 65 0 0 173 141 

Percent Heavy 
Vehicles

1 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     0 

Lanes 1 1 0 0 1 0 

Configuration L T    TR 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    180  40 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

0 0 0 195 0 43 

Percent Heavy 
Vehicles

0 0 0 1 4 1 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 1 0 1 

Configuration    L  R 

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  
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Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L     L  R 

v (veh/h) 168     195  43 

C (m) (veh/h) 1252     473  797 

v/c 0.13     0.41  0.05 

95% queue length 0.46     1.99  0.17 

Control Delay 
(s/veh)

8.3     17.8  9.8 

LOS A     C  A 

Approach Delay 
(s/veh)

-- --  16.4 

Approach LOS -- --  C 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 1/1/14 

Analysis Time Period PM 

Intersection Walther@Philip 

Jurisdiction Gwinnett 

Analysis Year 2016 Build 

  

Project Description     0010425 

East/West Street:   Philip Blvd. North/South Street:   Walther Rd. 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 210 175   165 80 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

228 190 0 0 179 86 

Percent Heavy 
Vehicles

1 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     0 

Lanes 1 1 0 0 1 0 

Configuration L T    TR 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    240  40 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

0 0 0 260 0 43 

Percent Heavy 
Vehicles

0 0 0 1 4 1 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 1 0 1 

Configuration    L  R 

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  
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Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L     L  R 

v (veh/h) 228     260  43 

C (m) (veh/h) 1305     360  820 

v/c 0.17     0.72  0.05 

95% queue length 0.63     5.44  0.17 

Control Delay 
(s/veh)

8.3     37.1  9.6 

LOS A     E  A 

Approach Delay 
(s/veh)

-- --  33.2 

Approach LOS -- --  D 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 1/1/14 

Analysis Time Period AM 

Intersection Walther@Tree Creek 

Jurisdiction Gwinnett 

Analysis Year 2036 No Build 

  

Project Description     0010425 

East/West Street:   Walther Blvd. 
North/South Street:   Tree Creek Blvd./Apt 
Drwy 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 415 75 20 5 115 15 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

451 81 21 5 124 16 

Percent Heavy 
Vehicles

4 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     1 

Lanes 1 1 1 1 1 1 

Configuration L T R L T R 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h) 50 20 40 30 10 100 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

54 21 43 32 10 108 

Percent Heavy 
Vehicles

0 0 0 4 4 4 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    1 

Lanes 0 1 0 0 1 1 

Configuration  LTR  LT  R 

Delay, Queue Length, and Level of Service
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Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L L  LTR  LT  R 

v (veh/h) 451 5  118  42  108 

C (m) (veh/h) 1450 1478  225  144  921 

v/c 0.31 0.00  0.52  0.29  0.12 

95% queue length 1.34 0.01  2.75  1.13  0.40 

Control Delay 
(s/veh)

8.6 7.4  37.4  40.0  9.4 

LOS A A  E  E  A 

Approach Delay 
(s/veh)

-- -- 37.4 18.0 

Approach LOS -- -- E C 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 1/1/14 

Analysis Time Period PM 

Intersection Walther@Tree Creek 

Jurisdiction Gwinnett 

Analysis Year 2036 No Build 

  

Project Description     0010425 

East/West Street:   Walther Blvd. 
North/South Street:   Tree Creek Blvd./Apt 
Drwy 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 250 90 75 5 160 20 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

271 97 81 5 173 21 

Percent Heavy 
Vehicles

4 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     1 

Lanes 1 1 1 1 1 1 

Configuration L T R L T R 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h) 20 20 20 35 15 280 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

21 21 21 38 16 304 

Percent Heavy 
Vehicles

0 0 0 4 4 4 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    1 

Lanes 0 1 0 0 1 1 

Configuration  LTR  LT  R 

Delay, Queue Length, and Level of Service
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Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L L  LTR  LT  R 

v (veh/h) 271 5  63  54  304 

C (m) (veh/h) 1392 1386  294  254  865 

v/c 0.19 0.00  0.21  0.21  0.35 

95% queue length 0.72 0.01  0.80  0.79  1.59 

Control Delay 
(s/veh)

8.2 7.6  20.6  23.0  11.4 

LOS A A  C  C  B 

Approach Delay 
(s/veh)

-- -- 20.6 13.1 

Approach LOS -- -- C B 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 1/1/14 

Analysis Time Period AM 

Intersection Walther@Philip 

Jurisdiction Gwinnett 

Analysis Year 2036 No Build 

  

Project Description     0010425 

East/West Street:   Philip Blvd North/South Street:   Walther Rd. 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 55 70   205  

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

59 76 0 0 222 0 

Percent Heavy 
Vehicles

1 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     0 

Lanes 1 1 0 0 1 0 

Configuration L T   T  

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    35  55 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

0 0 0 38 0 59 

Percent Heavy 
Vehicles

0 0 0 1 4 1 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 1 0 1 

Configuration    L  R 

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  
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Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L     L  R 

v (veh/h) 59     38  59 

C (m) (veh/h) 1353     630  820 

v/c 0.04     0.06  0.07 

95% queue length 0.14     0.19  0.23 

Control Delay 
(s/veh)

7.8     11.1  9.7 

LOS A     B  A 

Approach Delay 
(s/veh)

-- --  10.3 

Approach LOS -- --  B 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 1/1/14 

Analysis Time Period PM 

Intersection Walther@Philip 

Jurisdiction Gwinnett 

Analysis Year 2036 No Build 

  

Project Description     0010425 

East/West Street:   Philip Blvd. North/South Street:   Walther Rd. 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 75 215   200  

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

81 233 0 0 217 0 

Percent Heavy 
Vehicles

1 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     0 

Lanes 1 1 0 0 1 0 

Configuration L T   T  

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    120  40 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

0 0 0 130 0 43 

Percent Heavy 
Vehicles

0 0 0 1 4 1 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 1 0 1 

Configuration    L  R 

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  
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Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L     L  R 

v (veh/h) 81     130  43 

C (m) (veh/h) 1359     519  825 

v/c 0.06     0.25  0.05 

95% queue length 0.19     0.98  0.16 

Control Delay 
(s/veh)

7.8     14.2  9.6 

LOS A     B  A 

Approach Delay 
(s/veh)

-- --  13.1 

Approach LOS -- --  B 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 1/1/14 

Analysis Time Period AM 

Intersection
Philip@Hurricane 
Shoals 

Jurisdiction Gwinnett 

Analysis Year 2036 No Build 

  

Project Description     0010425 

East/West Street:   Hurricane Shoals Road North/South Street:   Philip Blvd. 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 70 370   760 310 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

76 402 0 0 826 336 

Percent Heavy 
Vehicles

1 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     0 

Lanes 1 1 0 0 1 0 

Configuration L T    TR 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    80  30 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

0 0 0 86 0 32 

Percent Heavy 
Vehicles

0 0 0 1 4 1 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    1 

Lanes 0 0 0 1 0 1 

Configuration    L  R 

Delay, Queue Length, and Level of Service
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Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L     L  R 

v (veh/h) 76     86  32 

C (m) (veh/h) 605     240  299 

v/c 0.13     0.36  0.11 

95% queue length 0.43     1.55  0.36 

Control Delay 
(s/veh)

11.8     28.1  18.5 

LOS B     D  C 

Approach Delay 
(s/veh)

-- --  25.5 

Approach LOS -- --  D 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 1/1/14 

Analysis Time Period PM 

Intersection
Philip@Hurricane 
Shoals 

Jurisdiction Gwinnett 

Analysis Year 2036 No Build 

  

Project Description     0010425 

East/West Street:   Hurricane Shoals Road North/South Street:   Philip Blvd. 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 30 980   545 165 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

32 1065 0 0 592 179 

Percent Heavy 
Vehicles

1 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     0 

Lanes 1 1 0 0 1 0 

Configuration L T    TR 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    235  75 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

0 0 0 255 0 81 

Percent Heavy 
Vehicles

0 0 0 1 4 1 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    1 

Lanes 0 0 0 1 0 1 

Configuration    L  R 

Delay, Queue Length, and Level of Service
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Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L     L  R 

v (veh/h) 32     255  81 

C (m) (veh/h) 848     206  452 

v/c 0.04     1.24  0.18 

95% queue length 0.12     13.31  0.65 

Control Delay 
(s/veh)

9.4     188.2  14.7 

LOS A     F  B 

Approach Delay 
(s/veh)

-- --  146.4 

Approach LOS -- --  F 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 1/1/14 

Analysis Time Period AM 

Intersection Walther@Tree Creek 

Jurisdiction Gwinnett 

Analysis Year 2036 Build 

  

Project Description     0010425 

East/West Street:   Walther Blvd. 
North/South Street:   Tree Creek Blvd./Apt 
Drwy 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 410 160 20 5 160 85 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

445 173 21 5 173 92 

Percent Heavy 
Vehicles

4 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     1 

Lanes 1 1 1 1 1 1 

Configuration L T R L T R 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h) 50 20 40 115 10 45 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

54 21 43 124 10 48 

Percent Heavy 
Vehicles

0 0 0 4 4 4 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    1 

Lanes 0 1 0 0 1 1 

Configuration  LTR  LT  R 

Delay, Queue Length, and Level of Service
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Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L L  LTR  LT  R 

v (veh/h) 445 5  118  134  48 

C (m) (veh/h) 1392 1367  194  125  865 

v/c 0.32 0.00  0.61  1.07  0.06 

95% queue length 1.39 0.01  3.42  7.67  0.18 

Control Delay 
(s/veh)

8.8 7.6  48.8  169.0  9.4 

LOS A A  E  F  A 

Approach Delay 
(s/veh)

-- -- 48.8 126.9 

Approach LOS -- -- E F 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 1/1/14 

Analysis Time Period PM 

Intersection Walther@Tree Creek 

Jurisdiction Gwinnett 

Analysis Year 2036 Build 

  

Project Description     0010425 

East/West Street:   Walther Blvd. 
North/South Street:   Tree Creek Blvd./Apt 
Drwy 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 250 175 75 5 185 135 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

271 190 81 5 201 146 

Percent Heavy 
Vehicles

4 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     1 

Lanes 1 1 1 1 1 1 

Configuration L T R L T R 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h) 20 20 20 140 15 250 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

21 21 21 152 16 271 

Percent Heavy 
Vehicles

0 0 0 4 4 4 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    1 

Lanes 0 1 0 0 1 1 

Configuration  LTR  LT  R 

Delay, Queue Length, and Level of Service
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Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L L  LTR  LT  R 

v (veh/h) 271 5  63  168  271 

C (m) (veh/h) 1359 1281  248  228  835 

v/c 0.20 0.00  0.25  0.74  0.32 

95% queue length 0.74 0.01  0.98  5.03  1.41 

Control Delay 
(s/veh)

8.3 7.8  24.4  55.1  11.4 

LOS A A  C  F  B 

Approach Delay 
(s/veh)

-- -- 24.4 28.1 

Approach LOS -- -- C D 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 1/1/14 

Analysis Time Period AM 

Intersection Walther@Philip 

Jurisdiction Gwinnett 

Analysis Year 2036 Build 

  

Project Description     0010425 

East/West Street:   Philip Blvd North/South Street:   Walther Rd. 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 185 75   200  

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

201 81 0 0 217 0 

Percent Heavy 
Vehicles

1 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     0 

Lanes 1 1 0 0 1 0 

Configuration L T   T  

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    220  50 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

0 0 0 239 0 54 

Percent Heavy 
Vehicles

0 0 0 1 4 1 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 1 0 1 

Configuration    L  R 

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  
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Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L     L  R 

v (veh/h) 201     239  54 

C (m) (veh/h) 1359     437  825 

v/c 0.15     0.55  0.07 

95% queue length 0.52     3.21  0.21 

Control Delay 
(s/veh)

8.1     22.7  9.7 

LOS A     C  A 

Approach Delay 
(s/veh)

-- --  20.3 

Approach LOS -- --  C 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 1/1/14 

Analysis Time Period PM 

Intersection Walther@Philip 

Jurisdiction Gwinnett 

Analysis Year 2036 Build 

  

Project Description     0010425 

East/West Street:   Philip Blvd. North/South Street:   Walther Blvd. 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 255 215   200 100 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

277 233 0 0 217 108 

Percent Heavy 
Vehicles

1 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     0 

Lanes 1 1 0 0 1 0 

Configuration L T    TR 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    295  45 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

0 0 0 320 0 48 

Percent Heavy 
Vehicles

0 0 0 1 4 1 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    0 

Lanes 0 0 0 1 0 1 

Configuration    L  R 

Delay, Queue Length, and Level of Service

Approach Eastbound  Westbound  Northbound  Southbound  
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Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L     L  R 

v (veh/h) 277     320  48 

C (m) (veh/h) 1240     289  770 

v/c 0.22     1.11  0.06 

95% queue length 0.86     13.06  0.20 

Control Delay 
(s/veh)

8.7     124.0  10.0 

LOS A     F  A 

Approach Delay 
(s/veh)

-- --  109.1 

Approach LOS -- --  F 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 1/1/14 

Analysis Time Period AM 

Intersection
Philip@Hurricane 
Shoals 

Jurisdiction Gwinnett 

Analysis Year 2036 Build 

  

Project Description     0010425 

East/West Street:   Hurricane Shoals Road North/South Street:   Philip Blvd. 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 140 315   750 355 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

152 342 0 0 815 385 

Percent Heavy 
Vehicles

1 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     0 

Lanes 1 1 0 0 1 0 

Configuration L T    TR 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    215  85 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

0 0 0 233 0 92 

Percent Heavy 
Vehicles

0 0 0 1 4 1 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    1 

Lanes 0 0 0 1 0 1 

Configuration    L  R 

Delay, Queue Length, and Level of Service
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Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L     L  R 

v (veh/h) 152     233  92 

C (m) (veh/h) 585     206  293 

v/c 0.26     1.13  0.31 

95% queue length 1.03     11.19  1.31 

Control Delay 
(s/veh)

13.3     150.8  22.8 

LOS B     F  C 

Approach Delay 
(s/veh)

-- --  114.6 

Approach LOS -- --  F 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 

Analyst Keith McCage  
Agency/Co. HNTB for GDOT 

Date Performed 1/1/14 

Analysis Time Period PM 

Intersection
Philip@Hurricane 
Shoals 

Jurisdiction Gwinnett 

Analysis Year 2036 Build 

  

Project Description     0010425 

East/West Street:   Hurricane Shoals Road North/South Street:   Philip Blvd. 

Intersection Orientation:    East-West Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 

Major Street Eastbound  Westbound  

Movement 1 2 3 4 5 6 

 L T R L T R 

Volume (veh/h) 80 985   540 190 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

86 1070 0 0 586 206 

Percent Heavy 
Vehicles

1 -- -- 4 -- -- 

Median Type    Two Way Left Turn Lane  

RT Channelized     0     0 

Lanes 1 1 0 0 1 0 

Configuration L T    TR 

Upstream Signal  0     0  

Minor Street Northbound  Southbound  

Movement 7 8 9 10 11 12 

 L T R L T R 

Volume (veh/h)    350  155 

Peak-Hour Factor, 
PHF

0.92 0.92 0.92 0.92 0.92 0.92 

Hourly Flow Rate, 
HFR (veh/h)

0 0 0 380 0 168 

Percent Heavy 
Vehicles

0 0 0 1 4 1 

Percent Grade (%)   0 0 

Flared Approach  N   N  

    Storage  0   0  

RT Channelized     0    1 

Lanes 0 0 0 1 0 1 

Configuration    L  R 

Delay, Queue Length, and Level of Service
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Approach Eastbound  Westbound  Northbound  Southbound  

Movement 1 4 7 8 9 10 11 12 

Lane 
Configuration

L     L  R 

v (veh/h) 86     380  168 

C (m) (veh/h) 833     176  447 

v/c 0.10     2.16  0.38 

95% queue length 0.34     30.22  1.72 

Control Delay 
(s/veh)

9.8     582.7  17.8 

LOS A     F  C 

Approach Delay 
(s/veh)

-- --  409.5 

Approach LOS -- --  F 
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2013 AM SR 316 EB Btween Riverside and SR 120 Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         11/12/13                                               
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween Riverside Pkwy & SR 120                         
Jurisdiction:           Gwinnett                                               
Analysis Year:          2013                                                   
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2225           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     605            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               826            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               826            pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  11.8           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2013 PM SR 316 EB Btween Riverside and SR 120 Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         11/12/13                                               
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween Riverside Pkwy & SR 120                         
Jurisdiction:           Gwinnett                                               
Analysis Year:          2013                                                   
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2965           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     806            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1101           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1101           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  15.7           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2013 AM SR 316 EB Btween SR 120 Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/12/14                                                
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween SR 120 Ramps                                    
Jurisdiction:           Gwinnett                                               
Analysis Year:          2013                                                   
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1375           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     374            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               766            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               766            pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  10.9           pc/mi/ln            
Level of service, LOS                       A                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2013 PM SR 316 EB Btween SR 120 Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         11/13/13                                               
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween SR 120 Ramps                                    
Jurisdiction:           Gwinnett                                               
Analysis Year:          2013                                                   
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1890           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     514            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1053           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.50           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.5            mi/h                
Free-flow speed, FFS                        70.9           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1053           pc/h/ln             
Free-flow speed, FFS                        70.9           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  15.0           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2013 AM SR 316 EB Btween SR 120 and Walther Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         11/13/13                                               
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween SR 120 & Walther                                
Jurisdiction:           Gwinnett                                               
Analysis Year:          2013                                                   
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1655           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     450            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               922            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.17           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.7            mi/h                
Free-flow speed, FFS                        71.7           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               922            pc/h/ln             
Free-flow speed, FFS                        71.7           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  13.2           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2013 PM SR 316 EB Btween SR 120 and Walther Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         11/13/13                                               
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween SR 120 & Walther                                
Jurisdiction:           Gwinnett                                               
Analysis Year:          2013                                                   
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2135           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     580            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1189           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1189           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  17.0           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2013 AM SR 316 EB Btween Walther Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         11/13/13                                               
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween Walther Ramps                                   
Jurisdiction:           Gwinnett                                               
Analysis Year:          2013                                                   
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1605           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     436            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               894            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               894            pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  12.8           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2013 PM SR 316 EB Btween Walther Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         11/13/13                                               
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween Walther Ramps                                   
Jurisdiction:           Gwinnett                                               
Analysis Year:          2013                                                   
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2060           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     560            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1148           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1148           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  16.4           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2013 AM SR 316 EB Btween Walther and Collins Hill Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         11/13/13                                               
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween Walther & Collins Hill                          
Jurisdiction:           Gwinnett                                               
Analysis Year:          2013                                                   
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1635           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     444            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               911            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.00           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.2            mi/h                
Free-flow speed, FFS                        72.2           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               911            pc/h/ln             
Free-flow speed, FFS                        72.2           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  13.0           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2013 PM SR 316 EB Btween Walther and Collins Hill Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         11/13/13                                               
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween Walther & Collins Hill                          
Jurisdiction:           Gwinnett                                               
Analysis Year:          2013                                                   
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2135           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     580            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1189           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.00           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.2            mi/h                
Free-flow speed, FFS                        72.2           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1189           pc/h/ln             
Free-flow speed, FFS                        72.2           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  17.0           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2013 AM SR 316 WB Btween Riverside and SR 120 Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         11/12/13                                               
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween Riverside Pkwy & SR 120                         
Jurisdiction:           Gwinnett                                               
Analysis Year:          2013                                                   
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2990           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     812            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1110           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1110           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  15.9           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               

Page 1



2013 PM SR 316 WB Btween Riverside and SR 120 Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         11/12/13                                               
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween Riverside Pkwy & SR 120                         
Jurisdiction:           Gwinnett                                               
Analysis Year:          2013                                                   
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2215           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     602            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               823            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               823            pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  11.8           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2013 AM SR 316 WB Btween SR 120 Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         11/13/13                                               
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween SR 120 Ramps                                    
Jurisdiction:           Gwinnett                                               
Analysis Year:          2013                                                   
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2260           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     614            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1259           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.66           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.9            mi/h                
Free-flow speed, FFS                        70.5           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1259           pc/h/ln             
Free-flow speed, FFS                        70.5           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  18.0-          pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2013 PM SR 316 WB Btween SR 120 Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         11/13/13                                               
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween SR 120 Ramps                                    
Jurisdiction:           Gwinnett                                               
Analysis Year:          2013                                                   
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1475           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     401            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               822            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               822            pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  11.7           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2013 AM SR 316 WB Btween SR 120 and Walther Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         11/13/13                                               
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween SR 120 & Walther                                
Jurisdiction:           Gwinnett                                               
Analysis Year:          2013                                                   
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2650           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     720            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1476           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.17           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.7            mi/h                
Free-flow speed, FFS                        71.7           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1476           pc/h/ln             
Free-flow speed, FFS                        71.7           mi/h                
Average passenger-car speed, S              69.1           mi/h                
Number of lanes, N                          2                                  
Density, D                                  21.4           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2013 PM SR 316 WB Btween SR 120 and Walther Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         11/13/13                                               
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween SR 120 & Walther                                
Jurisdiction:           Gwinnett                                               
Analysis Year:          2013                                                   
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1855           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     504            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1033           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1033           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  14.8           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2013 AM SR 316 WB Btween Walther Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         11/13/13                                               
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween Walther Ramps                                   
Jurisdiction:           Gwinnett                                               
Analysis Year:          2013                                                   
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2550           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     693            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1421           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.50           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.5            mi/h                
Free-flow speed, FFS                        70.9           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1421           pc/h/ln             
Free-flow speed, FFS                        70.9           mi/h                
Average passenger-car speed, S              69.4           mi/h                
Number of lanes, N                          2                                  
Density, D                                  20.5           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               

Page 1



2013 PM SR 316 WB Btween Walther Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         11/13/13                                               
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween Walther Ramps                                   
Jurisdiction:           Gwinnett                                               
Analysis Year:          2013                                                   
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1775           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     482            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               989            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.00           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.2            mi/h                
Free-flow speed, FFS                        72.2           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               989            pc/h/ln             
Free-flow speed, FFS                        72.2           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  14.1           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2013 AM SR 316 WB Btween Walther and Collins Hill Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         11/13/13                                               
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween Walther & Collins Hill                          
Jurisdiction:           Gwinnett                                               
Analysis Year:          2013                                                   
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2650           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     720            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1476           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.00           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.2            mi/h                
Free-flow speed, FFS                        72.2           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1476           pc/h/ln             
Free-flow speed, FFS                        72.2           mi/h                
Average passenger-car speed, S              69.1           mi/h                
Number of lanes, N                          2                                  
Density, D                                  21.4           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2013 PM SR 316 WB Btween Walther and Collins Hill Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         11/13/13                                               
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween Walther & Collins Hill                          
Jurisdiction:           Gwinnett                                               
Analysis Year:          2013                                                   
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1920           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     522            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1070           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.00           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.2            mi/h                
Free-flow speed, FFS                        72.2           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1070           pc/h/ln             
Free-flow speed, FFS                        72.2           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  15.3           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 AM No Build SR 316 EB Btween Riverside and SR 120 Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         12/31/13                                               
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween Riverside Pkwy & SR 120                         
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2290           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     622            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               850            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               850            pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  12.1           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 PM No Build SR 316 EB Btween Riverside and SR 120 Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         12/31/13                                               
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween Riverside Pkwy & SR 120                         
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3055           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     830            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1135           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1135           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  16.2           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 AM No Build SR 316 EB Btween SR 120 Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         12/31/13                                               
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween SR 120 Ramps                                    
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1415           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     385            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               788            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               788            pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  11.3           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 PM No Build SR 316 EB Btween SR 120 Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         12/31/13                                               
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween SR 120 Ramps                                    
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1945           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     529            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1083           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1083           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  15.5           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 AM No Build SR 316 EB Btween SR 120 and Walther Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         12/31/13                                               
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween SR 120 & Walther                                
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1705           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     463            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               950            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               950            pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  13.6           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 PM No Build SR 316 EB Btween SR 120 and Walther Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         12/31/13                                               
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween SR 120 & Walther                                
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2190           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     595            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1220           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.17           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.7            mi/h                
Free-flow speed, FFS                        71.7           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1220           pc/h/ln             
Free-flow speed, FFS                        71.7           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  17.4           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 AM No Build SR 316 EB Btween Walther Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         12/31/13                                               
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween Walther Ramps                                   
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1655           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     450            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               922            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.00           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.2            mi/h                
Free-flow speed, FFS                        72.2           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               922            pc/h/ln             
Free-flow speed, FFS                        72.2           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  13.2           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 PM No Build SR 316 EB Btween Walther Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         12/31/13                                               
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween Walther Ramps                                   
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2115           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     575            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1178           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.00           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.2            mi/h                
Free-flow speed, FFS                        72.2           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1178           pc/h/ln             
Free-flow speed, FFS                        72.2           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  16.8           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 AM No Build SR 316 EB Btween Walther and Collins Hill Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         12/31/13                                               
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween Walther & Collins Hill                          
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1685           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     458            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               939            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.00           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.2            mi/h                
Free-flow speed, FFS                        72.2           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               939            pc/h/ln             
Free-flow speed, FFS                        72.2           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  13.4           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 PM No Build SR 316 EB Btween Walther and Collins Hill Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         12/31/13                                               
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween Walther & Collins Hill                          
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2195           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     596            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1223           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.00           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.2            mi/h                
Free-flow speed, FFS                        72.2           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1223           pc/h/ln             
Free-flow speed, FFS                        72.2           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  17.5           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               

Page 1



2016 AM No Build SR 316 WB Btween Riverside and SR 120 Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         12/31/13                                               
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween Riverside Pkwy & SR 120                         
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3085           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     838            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1146           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1146           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  16.4           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               

Page 1



2016 PM No Build SR 316 WB Btween Riverside and SR 120 Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         12/31/13                                               
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween Riverside Pkwy & SR 120                         
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2290           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     622            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               850            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               850            pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  12.1           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               

Page 1



2016 AM No Build SR 316 WB Btween SR 120 Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         12/31/13                                               
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween SR 120 Ramps                                    
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2330           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     633            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1298           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1298           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              69.9           mi/h                
Number of lanes, N                          2                                  
Density, D                                  18.6           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 AM No Build SR 316 WB Btween SR 120 Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         12/31/13                                               
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween SR 120 Ramps                                    
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2330           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     633            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1298           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1298           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              69.9           mi/h                
Number of lanes, N                          2                                  
Density, D                                  18.6           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 AM No Build SR 316 WB Btween SR 120 and Walther Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         12/31/13                                               
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween SR 120 & Walther                                
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2730           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     742            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1521           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.17           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.7            mi/h                
Free-flow speed, FFS                        71.7           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1521           pc/h/ln             
Free-flow speed, FFS                        71.7           mi/h                
Average passenger-car speed, S              68.8           mi/h                
Number of lanes, N                          2                                  
Density, D                                  22.1           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 PM No Build SR 316 WB Btween SR 120 and Walther Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         12/31/13                                               
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween SR 120 & Walther                                
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1915           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     520            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1067           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.17           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.7            mi/h                
Free-flow speed, FFS                        71.7           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1067           pc/h/ln             
Free-flow speed, FFS                        71.7           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  15.2           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 AM No Build SR 316 WB Btween Walther Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         12/31/13                                               
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween Walther Ramps                                   
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2625           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     713            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1462           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.00           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.2            mi/h                
Free-flow speed, FFS                        72.2           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1462           pc/h/ln             
Free-flow speed, FFS                        72.2           mi/h                
Average passenger-car speed, S              69.2           mi/h                
Number of lanes, N                          2                                  
Density, D                                  21.1           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 PM No Build SR 316 WB Btween Walther Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         12/31/13                                               
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween Walther Ramps                                   
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1830           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     497            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1019           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.00           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.2            mi/h                
Free-flow speed, FFS                        72.2           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1019           pc/h/ln             
Free-flow speed, FFS                        72.2           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  14.6           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 AM No Build SR 316 WB Btween Walther and Collins Hill Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         12/31/13                                               
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween Walther & Collins Hill                          
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2730           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     742            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1521           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.00           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.2            mi/h                
Free-flow speed, FFS                        72.2           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1521           pc/h/ln             
Free-flow speed, FFS                        72.2           mi/h                
Average passenger-car speed, S              68.8           mi/h                
Number of lanes, N                          2                                  
Density, D                                  22.1           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 PM No Build SR 316 WB Btween Walther and Collins Hill Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         12/31/13                                               
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween Walther & Collins Hill                          
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1980           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     538            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1103           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.00           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.2            mi/h                
Free-flow speed, FFS                        72.2           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1103           pc/h/ln             
Free-flow speed, FFS                        72.2           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  15.8           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 AM Build SR 316 EB Btween Riverside and SR 120 Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween Riverside Pkwy & SR 120                         
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 Build                                             
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2290           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     622            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               850            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               850            pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  12.1           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 PM Build SR 316 EB Btween Riverside and SR 120 Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween Riverside Pkwy & SR 120                         
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 Build                                             
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3055           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     830            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1135           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1135           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  16.2           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 AM Build SR 316 EB Btween SR 120 Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/17/14                                                
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween SR 120 Ramps                                    
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 Build                                             
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1275           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     346            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               474            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               474            pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  6.8            pc/mi/ln            
Level of service, LOS                       A                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 PM Build SR 316 EB Btween SR 120 Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween SR 120 Ramps                                    
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 Build                                             
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1770           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     481            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               986            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               986            pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  14.1           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 AM Build SR 316 EB Btween SR 120 and Collins Hill Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween SR 120 & Collins Hill                           
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 Build                                             
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1540           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     418            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               858            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.17           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.7            mi/h                
Free-flow speed, FFS                        71.7           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               858            pc/h/ln             
Free-flow speed, FFS                        71.7           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  12.3           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 PM Build SR 316 EB Btween SR 120 and Collins Hill Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween SR 120 & Collins Hill                           
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 Build                                             
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2000           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     543            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1114           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.17           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.7            mi/h                
Free-flow speed, FFS                        71.7           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1114           pc/h/ln             
Free-flow speed, FFS                        71.7           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  15.9           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 AM Build SR 316 WB Btween Riverside and SR 120 Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween Riverside Pkwy & SR 120                         
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 Build                                             
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3085           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     838            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1146           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1146           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  16.4           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 PM Build SR 316 WB Btween Riverside and SR 120 Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween Riverside Pkwy & SR 120                         
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 Build                                             
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2290           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     622            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               850            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               850            pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  12.1           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 AM Build SR 316 WB Btween SR 120 Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween SR 120 Ramps                                    
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 Build                                             
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2285           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     621            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1273           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1273           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              69.9           mi/h                
Number of lanes, N                          2                                  
Density, D                                  18.2           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 PM Build SR 316 WB Btween SR 120 Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween SR 120 Ramps                                    
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 Build                                             
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1470           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     399            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               819            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               819            pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  11.7           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 AM Build SR 316 WB Btween SR 120 and Collins Hill Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween SR 120 & Collins Hill                           
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 Build                                             
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2715           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     738            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1512           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.17           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.7            mi/h                
Free-flow speed, FFS                        71.7           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1512           pc/h/ln             
Free-flow speed, FFS                        71.7           mi/h                
Average passenger-car speed, S              68.9           mi/h                
Number of lanes, N                          2                                  
Density, D                                  22.0           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2016 PM Build SR 316 WB Btween SR 120 and Collins Hill Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween SR 120 & Collins Hill                           
Jurisdiction:           Gwinnett                                               
Analysis Year:          2016 Build                                             
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1890           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     514            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1053           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.17           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.7            mi/h                
Free-flow speed, FFS                        71.7           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1053           pc/h/ln             
Free-flow speed, FFS                        71.7           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  15.0           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 AM No Build SR 316 EB Btween Riverside and SR 120 Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween Riverside Pkwy & SR 120                         
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2795           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     760            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1038           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1038           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  14.8           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 PM No Build SR 316 EB Btween Riverside and SR 120 Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween Riverside Pkwy & SR 120                         
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3730           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     1014           v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1385           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1385           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              69.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  19.9           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 AM No Build SR 316 EB Btween SR 120 Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/15/14                                                
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween SR 120 Ramps                                    
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1725           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     469            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               961            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               961            pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  13.7           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               

Page 1



2036 PM No Build SR 316 EB Btween SR 120 Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween SR 120 Ramps                                    
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2375           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     645            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1323           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1323           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              69.8           mi/h                
Number of lanes, N                          2                                  
Density, D                                  18.9           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 AM No Build SR 316 EB Btween SR 120 and Walther Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween SR 120 & Walther                                
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2075           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     564            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1156           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.17           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.7            mi/h                
Free-flow speed, FFS                        71.7           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1156           pc/h/ln             
Free-flow speed, FFS                        71.7           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  16.5           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               

Page 1



2036 PM No Build SR 316 EB Btween SR 120 and Walther Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween SR 120 & Walther                                
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2675           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     727            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1490           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1490           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              69.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  21.6           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 AM No Build SR 316 EB Btween Walther and Collins Hill Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/14/13                                                
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween Walther & Collins Hill                          
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2045           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     556            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1139           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.00           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.2            mi/h                
Free-flow speed, FFS                        72.2           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1139           pc/h/ln             
Free-flow speed, FFS                        72.2           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  16.3           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 PM No Build SR 316 EB Btween Walther and Collins Hill Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween Walther & Collins Hill                          
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2685           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     730            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1496           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.00           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.2            mi/h                
Free-flow speed, FFS                        72.2           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1496           pc/h/ln             
Free-flow speed, FFS                        72.2           mi/h                
Average passenger-car speed, S              69.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  21.7           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 PM No Build SR 316 EB Btween Walther Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween Walther Ramps                                   
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2565           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     697            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1429           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1429           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              69.4           mi/h                
Number of lanes, N                          2                                  
Density, D                                  20.6           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 AM No Build SR 316 WB Btween Riverside and SR 120 Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween Riverside Pkwy & SR 120                         
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3760           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     1022           v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1396           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1396           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              69.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  20.1           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 PM No Build SR 316 WB Btween Riverside and SR 120 Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween Riverside Pkwy & SR 120                         
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2795           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     760            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1038           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1038           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  14.8           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 AM No Build SR 316 WB Btween SR 120 Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween SR 120 Ramps                                    
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2840           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     772            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1582           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.66           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.9            mi/h                
Free-flow speed, FFS                        70.5           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1582           pc/h/ln             
Free-flow speed, FFS                        70.5           mi/h                
Average passenger-car speed, S              68.3           mi/h                
Number of lanes, N                          2                                  
Density, D                                  23.2           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 PM No Build SR 316 WB Btween SR 120 Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween SR 120 Ramps                                    
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1860           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     505            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1036           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1036           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  14.8           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 AM No Build SR 316 WB Btween SR 120 and Walther Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween SR 120 & Walther                                
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3330           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     905            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1855           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.50           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.5            mi/h                
Free-flow speed, FFS                        70.9           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1855           pc/h/ln             
Free-flow speed, FFS                        70.9           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  28.5           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 PM No Build SR 316 WB Btween SR 120 and Walther Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween SR 120 & Walther                                
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2335           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     635            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1301           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.50           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.5            mi/h                
Free-flow speed, FFS                        70.9           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1301           pc/h/ln             
Free-flow speed, FFS                        70.9           mi/h                
Average passenger-car speed, S              69.9           mi/h                
Number of lanes, N                          2                                  
Density, D                                  18.6           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 AM No Build SR 316 WB Btween Walther Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween Walther Ramps                                   
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3200           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     870            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1783           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.50           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.5            mi/h                
Free-flow speed, FFS                        70.9           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1783           pc/h/ln             
Free-flow speed, FFS                        70.9           mi/h                
Average passenger-car speed, S              66.1           mi/h                
Number of lanes, N                          2                                  
Density, D                                  27.0           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 PM No Build SR 316 WB Btween Walther Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween Walther Ramps                                   
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2230           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     606            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1242           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.50           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.5            mi/h                
Free-flow speed, FFS                        70.9           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1242           pc/h/ln             
Free-flow speed, FFS                        70.9           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  17.7           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 AM No Build SR 316 WB Btween Walther and Collins Hill Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween Walther & Collins Hill                          
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3330           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     905            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1855           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.00           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.2            mi/h                
Free-flow speed, FFS                        72.2           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1855           pc/h/ln             
Free-flow speed, FFS                        72.2           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  28.5           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 PM No Build SR 316 WB Btween Walther and Collins Hill Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween Walther & Collins Hill                          
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 No Build                                          
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2415           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     656            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1345           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.00           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.2            mi/h                
Free-flow speed, FFS                        72.2           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1345           pc/h/ln             
Free-flow speed, FFS                        72.2           mi/h                
Average passenger-car speed, S              69.8           mi/h                
Number of lanes, N                          2                                  
Density, D                                  19.3           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 AM Build SR 316 EB Btween Riverside and SR 120 Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween Riverside Pkwy & SR 120                         
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 Build                                             
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2795           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     760            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1038           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1038           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  14.8           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 PM Build SR 316 EB Btween Riverside and SR 120 Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween Riverside Pkwy & SR 120                         
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 Build                                             
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3730           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     1014           v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1385           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1385           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              69.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  19.9           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 AM Build SR 316 EB Btween SR 120 Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween SR 120 Ramps                                    
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 Build                                             
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1555           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     423            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               866            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               866            pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  12.4           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 PM Build SR 316 EB Btween SR 120 Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween SR 120 Ramps                                    
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 Build                                             
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2160           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     587            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1203           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1203           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  17.2           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 AM Build SR 316 EB Btween SR 120 and Collins Hill Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween SR 120 & Collins Hill                           
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 Build                                             
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1880           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     511            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1047           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.17           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.7            mi/h                
Free-flow speed, FFS                        71.7           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1047           pc/h/ln             
Free-flow speed, FFS                        71.7           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  15.0           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 PM Build SR 316 EB Btween SR 120 and Collins Hill Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 EB                                              
From/To:                Btween SR 120 & Collins Hill                           
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 Build                                             
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2440           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     663            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1359           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.17           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.7            mi/h                
Free-flow speed, FFS                        71.7           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1359           pc/h/ln             
Free-flow speed, FFS                        71.7           mi/h                
Average passenger-car speed, S              69.7           mi/h                
Number of lanes, N                          2                                  
Density, D                                  19.5           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 AM Build SR 316 WB Btween Riverside and SR 120 Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween Riverside Pkwy & SR 120                         
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 Build                                             
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3760           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     1022           v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1396           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1396           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              69.6           mi/h                
Number of lanes, N                          3                                  
Density, D                                  20.1           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 PM Build SR 316 WB Btween Riverside and SR 120 Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween Riverside Pkwy & SR 120                         
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 Build                                             
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2805           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     762            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1042           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1042           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  14.9           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 AM Build SR 316 WB Btween SR 120 Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween SR 120 Ramps                                    
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 Build                                             
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2790           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     758            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1554           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1554           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              68.5           mi/h                
Number of lanes, N                          2                                  
Density, D                                  22.7           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 PM Build SR 316 WB Btween SR 120 Ramps Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween SR 120 Ramps                                    
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 Build                                             
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1810           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     492            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1008           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.33           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              4.1            mi/h                
Free-flow speed, FFS                        71.3           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1008           pc/h/ln             
Free-flow speed, FFS                        71.3           mi/h                
Average passenger-car speed, S              70.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  14.4           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 AM Build SR 316 WB Btween SR 120 and Collins Hill Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   AM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween SR 120 & Collins Hill                           
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 Build                                             
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3315           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     901            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1847           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.17           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.7            mi/h                
Free-flow speed, FFS                        71.7           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1847           pc/h/ln             
Free-flow speed, FFS                        71.7           mi/h                
Average passenger-car speed, S              65.1           mi/h                
Number of lanes, N                          2                                  
Density, D                                  28.4           pc/mi/ln            
Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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2036 PM Build SR 316 WB Btween SR 120 and Collins Hill Freeways.txt
                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.41                 
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                Keith McCage                                           
Agency or Company:      HNTB for GDOT                                          
Date Performed:         1/1/14                                                 
Analysis Time Period:   PM                                                     
Freeway/Direction:      SR 316 WB                                              
From/To:                Btween SR 120 & Collins Hill                           
Jurisdiction:           Gwinnett                                               
Analysis Year:          2036 Build                                             
Description:  0010425                                                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2320           veh/h               
Peak-hour factor, PHF                       0.92                               
Peak 15-min volume, v15                     630            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1292           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-side lateral clearance                6.0            ft                  
Total ramp density, TRD                     1.17           ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            75.4           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
TRD adjustment                              3.7            mi/h                
Free-flow speed, FFS                        71.7           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1292           pc/h/ln             
Free-flow speed, FFS                        71.7           mi/h                
Average passenger-car speed, S              69.9           mi/h                
Number of lanes, N                          2                                  
Density, D                                  18.5           pc/mi/ln            
Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         11/12/13                                               

Analysis time period:   AM                                                     

Freeway/Dir of Travel:  SR 316 EB                                              

Junction:               SR 120                                                 

Jurisdiction:           Gwinnett                                               

Analysis Year:          2013                                                   

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1375           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              280            vph                 

Length of first accel/decel lane            580            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     50             vph                 

Position of adjacent Ramp                   Downstream                         

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   945            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1375        280         50        vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                374         76          14        v     

Trucks and buses                       5           4           1         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.995           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1532        310         55        pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1532   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1842          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1532                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1842          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.293                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         11/12/13                                               

Analysis time period:   PM                                                     

Freeway/Dir of Travel:  SR 316 EB                                              

Junction:               SR 120                                                 

Jurisdiction:           Gwinnett                                               

Analysis Year:          2013                                                   

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1890           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              245            vph                 

Length of first accel/decel lane            580            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     75             vph                 

Position of adjacent Ramp                   Downstream                         

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   945            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1890        245         75        vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                514         67          20        v     

Trucks and buses                       5           4           1         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.995           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2106        272         82        pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2106   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2378          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2106                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2378          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.3    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.311                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         11/12/13                                               

Analysis time period:   AM                                                     

Freeway/Dir of Travel:  SR 316 EB                                              

Junction:               Walther                                                

Jurisdiction:           Gwinnett                                               

Analysis Year:          2013                                                   

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1605           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              30             vph                 

Length of first accel/decel lane            370            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     50             vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   850            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1605        30          50        vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                436         8           14        v     

Trucks and buses                       5           1           1         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.995       0.995           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1788        33          55        pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1788   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1821          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1788                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1821          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.3    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.319                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.1    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.1    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         11/12/13                                               

Analysis time period:   PM                                                     

Freeway/Dir of Travel:  SR 316 EB                                              

Junction:               Walther                                                

Jurisdiction:           Gwinnett                                               

Analysis Year:          2013                                                   

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2060           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              75             vph                 

Length of first accel/decel lane            370            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     75             vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   850            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2060        75          75        vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                560         20          20        v     

Trucks and buses                       5           1           1         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.995       0.995           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2295        82          82        pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2295   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2377          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2295                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2377          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.337                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         11/12/13                                               

Analysis time period:   AM                                                     

Freeway/Dir of Travel:  SR 316 WB                                              

Junction:               Walther                                                

Jurisdiction:           Gwinnett                                               

Analysis Year:          2013                                                   

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2550           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              100            vph                 

Length of first accel/decel lane            340            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     390            vph                 

Position of adjacent Ramp                   Downstream                         

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   990            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2550        100         390       vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                693         27          106       v     

Trucks and buses                       5           4           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2841        111         432       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2841   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2952          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2841                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2952          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.3    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.372                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         11/12/13                                               

Analysis time period:   PM                                                     

Freeway/Dir of Travel:  SR 316 WB                                              

Junction:               Walther                                                

Jurisdiction:           Gwinnett                                               

Analysis Year:          2013                                                   

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1775           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              80             vph                 

Length of first accel/decel lane            340            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     380            vph                 

Position of adjacent Ramp                   Downstream                         

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   990            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1775        80          380       vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                482         22          103       v     

Trucks and buses                       5           4           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1978        89          421       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1978   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2067          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1978                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2067          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.328                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         12/18/13                                               

Analysis time period:   AM                                                     

Freeway/Dir of Travel:  SR 316 EB                                              

Junction:               SR 120                                                 

Jurisdiction:           Gwinnett                                               

Analysis Year:          2016 No Build                                          

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1415           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              290            vph                 

Length of first accel/decel lane            580            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     50             vph                 

Position of adjacent Ramp                   Downstream                         

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   945            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1415        290         50        vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                385         79          14        v     

Trucks and buses                       5           4           1         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.995           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1576        322         55        pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1576   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1898          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1576                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1898          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.5    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.295                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         12/18/13                                               

Analysis time period:   PM                                                     

Freeway/Dir of Travel:  SR 316 EB                                              

Junction:               SR 120                                                 

Jurisdiction:           Gwinnett                                               

Analysis Year:          2016 No Build                                          

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1945           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              245            vph                 

Length of first accel/decel lane            580            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     75             vph                 

Position of adjacent Ramp                   Downstream                         

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   945            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1945        245         75        vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                529         67          20        v     

Trucks and buses                       5           4           1         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.995           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2167        272         82        pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2167   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2439          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2167                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2439          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.314                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         12/18/13                                               

Analysis time period:   AM                                                     

Freeway/Dir of Travel:  SR 316 EB                                              

Junction:               Walther                                                

Jurisdiction:           Gwinnett                                               

Analysis Year:          2016 No Build                                          

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1655           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              30             vph                 

Length of first accel/decel lane            370            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     50             vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   835            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1655        30          50        vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                450         8           14        v     

Trucks and buses                       5           1           1         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.995       0.995           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1844        33          55        pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1844   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1877          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1844                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1877          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.321                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.0    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         12/18/13                                               

Analysis time period:   PM                                                     

Freeway/Dir of Travel:  SR 316 EB                                              

Junction:               Walther                                                

Jurisdiction:           Gwinnett                                               

Analysis Year:          2016 No Build                                          

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2115           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              80             vph                 

Length of first accel/decel lane            370            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     75             vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   850            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2115        80          75        vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                575         22          20        v     

Trucks and buses                       5           1           1         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.995       0.995           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2356        87          82        pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2356   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2443          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2356                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2443          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.2    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.340                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.5    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         12/18/13                                               

Analysis time period:   AM                                                     

Freeway/Dir of Travel:  SR 316 WB                                              

Junction:               Walther                                                

Jurisdiction:           Gwinnett                                               

Analysis Year:          2016 No Build                                          

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2625           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     25.0           mph                 

Volume on ramp                              105            vph                 

Length of first accel/decel lane            370            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     100            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   850            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2625        105         100       vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                713         29          27        v     

Trucks and buses                       5           1           1         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.995       0.995           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2925        115         109       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2925   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3040          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2925                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3040          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.8    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.384                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         12/18/13                                               

Analysis time period:   PM                                                     

Freeway/Dir of Travel:  SR 316 WB                                              

Junction:               Walther                                                

Jurisdiction:           Gwinnett                                               

Analysis Year:          2016 No Build                                          

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1830           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              85             vph                 

Length of first accel/decel lane            340            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     390            vph                 

Position of adjacent Ramp                   Downstream                         

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   990            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1830        85          390       vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                497         23          106       v     

Trucks and buses                       5           4           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2039        94          432       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2039   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2133          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2039                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2133          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.330                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.8    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         1/1/13                                                 

Analysis time period:   AM                                                     

Freeway/Dir of Travel:  SR 316 EB                                              

Junction:               SR 120                                                 

Jurisdiction:           Gwinnett                                               

Analysis Year:          2016 Build                                             

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1275           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              265            vph                 

Length of first accel/decel lane            580            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     1015           vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   2175           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1275        265         1015      vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                346         72          276       v     

Trucks and buses                       5           4           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1421        294         1125      pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1421   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     1715          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1421                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1715          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.290                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.9    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         1/1/14                                                 

Analysis time period:   PM                                                     

Freeway/Dir of Travel:  SR 316 EB                                              

Junction:               SR 120                                                 

Jurisdiction:           Gwinnett                                               

Analysis Year:          2016 Build                                             

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1770           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              230            vph                 

Length of first accel/decel lane            580            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     1285           vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   2175           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1770        230         1285      vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                481         62          349       v     

Trucks and buses                       5           4           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1972        255         1425      pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1972   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2227          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1972                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2227          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.305                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.5    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         12/31/13                                               

Analysis time period:   AM                                                     

Freeway/Dir of Travel:  SR 316 EB                                              

Junction:               SR 120                                                 

Jurisdiction:           Gwinnett                                               

Analysis Year:          2036 No Build                                          

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1725           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              350            vph                 

Length of first accel/decel lane            580            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     110            vph                 

Position of adjacent Ramp                   Downstream                         

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   945            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1725        350         110       vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                469         95          30        v     

Trucks and buses                       5           4           1         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.995           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1922        388         120       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1922   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2310          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1922                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2310          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.7    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.308                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.4    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.4    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         12/31/13                                               

Analysis time period:   PM                                                     

Freeway/Dir of Travel:  SR 316 EB                                              

Junction:               SR 120                                                 

Jurisdiction:           Gwinnett                                               

Analysis Year:          2036 No Build                                          

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2375           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              300            vph                 

Length of first accel/decel lane            580            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     110            vph                 

Position of adjacent Ramp                   Downstream                         

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   945            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2375        300         110       vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                645         82          30        v     

Trucks and buses                       5           4           1         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.995           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2646        333         120       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2646   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2979          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2646                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2979          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.346                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.3    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         12/31/13                                               

Analysis time period:   AM                                                     

Freeway/Dir of Travel:  SR 316 EB                                              

Junction:               Walther                                                

Jurisdiction:           Gwinnett                                               

Analysis Year:          2036 No Build                                          

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2000           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              45             vph                 

Length of first accel/decel lane            370            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     75             vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   850            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2000        45          75        vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                543         12          20        v     

Trucks and buses                       5           1           1         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.995       0.995           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2228        49          82        pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2228   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2277          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2228                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2277          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.333                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.7    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         12/31/13                                               

Analysis time period:   PM                                                     

Freeway/Dir of Travel:  SR 316 EB                                              

Junction:               Walther                                                

Jurisdiction:           Gwinnett                                               

Analysis Year:          2036 No Build                                          

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2565           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              120            vph                 

Length of first accel/decel lane            370            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     110            vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   850            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2565        120         110       vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                697         33          30        v     

Trucks and buses                       5           1           1         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.995       0.995           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2858        131         120       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2858   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2989          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2858                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2989          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.4    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.373                        

                                              S                                

Space mean speed in ramp influence area,     S  = 59.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 59.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         12/31/13                                               

Analysis time period:   AM                                                     

Freeway/Dir of Travel:  SR 316 WB                                              

Junction:               Walther                                                

Jurisdiction:           Gwinnett                                               

Analysis Year:          2036 No Build                                          

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3200           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              130            vph                 

Length of first accel/decel lane            350            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     475            vph                 

Position of adjacent Ramp                   Downstream                         

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   990            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3200        130         475       vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                870         35          129       v     

Trucks and buses                       5           4           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3565        144         527       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  3565   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     3709          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3565                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3709          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.1    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  D               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.456                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         12/31/13                                               

Analysis time period:   PM                                                     

Freeway/Dir of Travel:  SR 316 WB                                              

Junction:               Walther                                                

Jurisdiction:           Gwinnett                                               

Analysis Year:          2036 No Build                                          

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2230           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     35.0           mph                 

Volume on ramp                              105            vph                 

Length of first accel/decel lane            340            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     475            vph                 

Position of adjacent Ramp                   Downstream                         

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   990            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2230        105         475       vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                606         29          129       v     

Trucks and buses                       5           4           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2485        116         527       pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2485   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2601          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2485                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2601          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.350                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.2    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         1/1/14                                                 

Analysis time period:   AM                                                     

Freeway/Dir of Travel:  SR 316 EB                                              

Junction:               SR 120                                                 

Jurisdiction:           Gwinnett                                               

Analysis Year:          2036 Build                                             

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1555           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              325            vph                 

Length of first accel/decel lane            580            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     1240           vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   2175           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1555        325         1240      vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                423         88          337       v     

Trucks and buses                       4           4           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.980       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1724        360         1375      pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  1724   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2084          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1724                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2084          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.9    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  B               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.300                        

                                              S                                

Space mean speed in ramp influence area,     S  = 61.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 61.6    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Merge Analysis________________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         1/1/14                                                 

Analysis time period:   PM                                                     

Freeway/Dir of Travel:  SR 316 EB                                              

Junction:               SR 120                                                 

Jurisdiction:           Gwinnett                                               

Analysis Year:          2036 Build                                             

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Merge                              

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2160           vph                 

                                                                               

__________________________________On Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-flow speed on ramp                     45.0           mph                 

Volume on ramp                              280            vph                 

Length of first accel/decel lane            450            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent Ramp                     1570           vph                 

Position of adjacent Ramp                   Upstream                           

Type of adjacent Ramp                       Off                                

Distance to adjacent Ramp                   2175           ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2160        280         1570      vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                587         76          427       v     

Trucks and buses                       4           4           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                                     %           %           %       

     Length                                    mi          mi          mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.980       0.980       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2395        310         1741      pcph  

                                                                               

_________________________Estimation of V12 Merge Areas_________________________

                                                                               

                  L  =            (Equation 13-6 or 13-7)                      

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FM                                                          

                  v  = v  (P  ) =  2395   pc/h                                 

                   12   F   FM                                                 

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v                     2705          4800            No                    

      FO                                                                       

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2395                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

________________________Flow Entering Merge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2705          4600                  No                   

      R12                                                                      

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.6    pc/mi/ln

          R                   R           12            A                      

Level of service for ramp-freeway junction areas of influence  C               

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 M  = 0.339                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.5    mph                  

_______________________________________________________________________________

                                                                               



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         11/12/13                                               

Analysis time period:   AM                                                     

Freeway/Dir of Travel:  SR 316 EB                                              

Junction:               Walther                                                

Jurisdiction:           Gwinnett                                               

Analysis Year:          2013                                                   

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1655           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              50             vph                 

Length of first accel/decel lane            190            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     280            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   945            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1655        50          280       vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                450         14          76        v     

Trucks and buses                       5           1           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.995       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1844        55          310       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1844   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1844          4800            No                    

      Fi   F                                                                   

     v  = v - v            1789          4800            No                    

      FO   F   R                                                               

     v                     55            2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1844                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1844          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.433                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         11/12/13                                               

Analysis time period:   PM                                                     

Freeway/Dir of Travel:  SR 316 EB                                              

Junction:               Walther                                                

Jurisdiction:           Gwinnett                                               

Analysis Year:          2013                                                   

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2135           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              75             vph                 

Length of first accel/decel lane            190            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     75             vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   945            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2135        75          75        vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                580         20          20        v     

Trucks and buses                       5           1           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.995       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2379        82          83        pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2379   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2379          4800            No                    

      Fi   F                                                                   

     v  = v - v            2297          4800            No                    

      FO   F   R                                                               

     v                     82            2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2379                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2379          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   23.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.435                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         11/12/13                                               

Analysis time period:   AM                                                     

Freeway/Dir of Travel:  SR 316 WB                                              

Junction:               SR 120                                                 

Jurisdiction:           Gwinnett                                               

Analysis Year:          2013                                                   

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2650           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              390            vph                 

Length of first accel/decel lane            225            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     100            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   990            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2650        390         100       vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                720         106         27        v     

Trucks and buses                       5           4           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2952        432         111       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2952   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2952          4800            No                    

      Fi   F                                                                   

     v  = v - v            2520          4800            No                    

      FO   F   R                                                               

     v                     432           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2952                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2952          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   27.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.337                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         11/12/13                                               

Analysis time period:   PM                                                     

Freeway/Dir of Travel:  SR 316 WB                                              

Junction:               SR 120                                                 

Jurisdiction:           Gwinnett                                               

Analysis Year:          2013                                                   

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1855           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              380            vph                 

Length of first accel/decel lane            225            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     80             vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   990            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1855        380         80        vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                504         103         22        v     

Trucks and buses                       5           4           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2067        421         89        pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2067   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2067          4800            No                    

      Fi   F                                                                   

     v  = v - v            1646          4800            No                    

      FO   F   R                                                               

     v                     421           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2067                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2067          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.0+   pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.466                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.0    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.0    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         11/12/13                                               

Analysis time period:   AM                                                     

Freeway/Dir of Travel:  SR 316 WB                                              

Junction:               Walther                                                

Jurisdiction:           Gwinnett                                               

Analysis Year:          2013                                                   

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2650           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              100            vph                 

Length of first accel/decel lane            140            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     100            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   980            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2650        100         100       vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                720         27          27        v     

Trucks and buses                       5           4           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2952        111         111       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2952   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2952          4800            No                    

      Fi   F                                                                   

     v  = v - v            2841          4800            No                    

      FO   F   R                                                               

     v                     111           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2952                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2952          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   28.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.438                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         11/12/13                                               

Analysis time period:   PM                                                     

Freeway/Dir of Travel:  SR 316 WB                                              

Junction:               Walther                                                

Jurisdiction:           Gwinnett                                               

Analysis Year:          2013                                                   

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1920           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              145            vph                 

Length of first accel/decel lane            140            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     80             vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   980            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1920        145         80        vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                522         39          22        v     

Trucks and buses                       5           4           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2139        161         89        pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2139   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2139          4800            No                    

      Fi   F                                                                   

     v  = v - v            1978          4800            No                    

      FO   F   R                                                               

     v                     161           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2139                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2139          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.442                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         12/18/13                                               

Analysis time period:   AM                                                     

Freeway/Dir of Travel:  SR 316 EB                                              

Junction:               Walther                                                

Jurisdiction:           Gwinnett                                               

Analysis Year:          2016 No Build                                          

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1705           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              50             vph                 

Length of first accel/decel lane            190            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     290            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   945            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1705        50          290       vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                463         14          79        v     

Trucks and buses                       5           4           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          1900        55          322       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  1900   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                1900          4800            No                    

      Fi   F                                                                   

     v  = v - v            1845          4800            No                    

      FO   F   R                                                               

     v                     55            2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 1900                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                1900          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence B                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.433                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.9    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.9    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         12/18/13                                               

Analysis time period:   PM                                                     

Freeway/Dir of Travel:  SR 316 EB                                              

Junction:               Walther                                                

Jurisdiction:           Gwinnett                                               

Analysis Year:          2016 No Build                                          

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2190           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              75             vph                 

Length of first accel/decel lane            190            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     245            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   945            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2190        75          245       vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                595         20          67        v     

Trucks and buses                       5           4           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2440        83          272       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2440   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2440          4800            No                    

      Fi   F                                                                   

     v  = v - v            2357          4800            No                    

      FO   F   R                                                               

     v                     83            2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2440                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2440          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   23.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.435                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         12/18/13                                               

Analysis time period:   AM                                                     

Freeway/Dir of Travel:  SR 316 WB                                              

Junction:               SR 120                                                 

Jurisdiction:           Gwinnett                                               

Analysis Year:          2016 No Build                                          

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2730           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              400            vph                 

Length of first accel/decel lane            225            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     105            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   990            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2730        400         105       vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                742         109         29        v     

Trucks and buses                       5           4           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3042        443         116       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3042   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3042          4800            No                    

      Fi   F                                                                   

     v  = v - v            2599          4800            No                    

      FO   F   R                                                               

     v                     443           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3042                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3042          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   28.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.338                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         12/18/13                                               

Analysis time period:   PM                                                     

Freeway/Dir of Travel:  SR 316 WB                                              

Junction:               SR 120                                                 

Jurisdiction:           Gwinnett                                               

Analysis Year:          2016 No Build                                          

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1915           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              390            vph                 

Length of first accel/decel lane            225            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     105            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   990            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1915        390         105       vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                520         106         29        v     

Trucks and buses                       5           4           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2134        432         116       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2134   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2134          4800            No                    

      Fi   F                                                                   

     v  = v - v            1702          4800            No                    

      FO   F   R                                                               

     v                     432           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2134                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2134          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.337                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         12/18/13                                               

Analysis time period:   AM                                                     

Freeway/Dir of Travel:  SR 316 WB                                              

Junction:               Walther                                                

Jurisdiction:           Gwinnett                                               

Analysis Year:          2016 No Build                                          

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2730           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              105            vph                 

Length of first accel/decel lane            140            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     105            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   980            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2730        105         105       vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                742         29          29        v     

Trucks and buses                       5           4           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3042        116         116       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3042   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3042          4800            No                    

      Fi   F                                                                   

     v  = v - v            2926          4800            No                    

      FO   F   R                                                               

     v                     116           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3042                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3042          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   29.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.438                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         12/18/13                                               

Analysis time period:   PM                                                     

Freeway/Dir of Travel:  SR 316 WB                                              

Junction:               Walther                                                

Jurisdiction:           Gwinnett                                               

Analysis Year:          2016 No Build                                          

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1980           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              150            vph                 

Length of first accel/decel lane            140            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     85             vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   980            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1980        150         85        vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                538         41          23        v     

Trucks and buses                       5           4           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2206        166         94        pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2206   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2206          4800            No                    

      Fi   F                                                                   

     v  = v - v            2040          4800            No                    

      FO   F   R                                                               

     v                     166           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2206                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2206          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.443                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.6    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.6    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         1/1/14                                                 

Analysis time period:   AM                                                     

Freeway/Dir of Travel:  SR 316 WB                                              

Junction:               SR 120                                                 

Jurisdiction:           Gwinnett                                               

Analysis Year:          2016 Build                                             

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2715           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              430            vph                 

Length of first accel/decel lane            225            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2715        430                   vph   

Peak-hour factor, PHF                  0.92        0.92                        

Peak 15-min volume, v15                738         117                   v     

Trucks and buses                       5           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.976       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3025        477                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3025   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3025          4800            No                    

      Fi   F                                                                   

     v  = v - v            2548          4800            No                    

      FO   F   R                                                               

     v                     477           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3025                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3025          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   28.2    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.341                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         1/1/14                                                 

Analysis time period:   PM                                                     

Freeway/Dir of Travel:  SR 316 WB                                              

Junction:               SR 120                                                 

Jurisdiction:           Gwinnett                                               

Analysis Year:          2016 Build                                             

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           1890           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              420            vph                 

Length of first accel/decel lane            225            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        1890        420                   vph   

Peak-hour factor, PHF                  0.92        0.92                        

Peak 15-min volume, v15                514         114                   v     

Trucks and buses                       5           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.976       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2106        466                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2106   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2106          4800            No                    

      Fi   F                                                                   

     v  = v - v            1640          4800            No                    

      FO   F   R                                                               

     v                     466           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2106                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2106          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.3    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.340                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         12/31/13                                               

Analysis time period:   AM                                                     

Freeway/Dir of Travel:  SR 316 EB                                              

Junction:               Walther                                                

Jurisdiction:           Gwinnett                                               

Analysis Year:          2036 No Build                                          

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2075           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              75             vph                 

Length of first accel/decel lane            190            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     350            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   945            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2075        75          350       vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                564         20          95        v     

Trucks and buses                       5           4           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2312        83          388       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2312   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2312          4800            No                    

      Fi   F                                                                   

     v  = v - v            2229          4800            No                    

      FO   F   R                                                               

     v                     83            2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2312                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2312          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.4    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.435                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.8    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.8    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         12/31/13                                               

Analysis time period:   PM                                                     

Freeway/Dir of Travel:  SR 316 EB                                              

Junction:               Walther                                                

Jurisdiction:           Gwinnett                                               

Analysis Year:          2036 No Build                                          

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2415           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              185            vph                 

Length of first accel/decel lane            190            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     300            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       Off                                

Distance to adjacent ramp                   945            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2415        185         300       vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                656         50          82        v     

Trucks and buses                       5           4           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2691        205         333       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2691   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2691          4800            No                    

      Fi   F                                                                   

     v  = v - v            2486          4800            No                    

      FO   F   R                                                               

     v                     205           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2691                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2691          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   25.7    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.446                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         12/31/13                                               

Analysis time period:   AM                                                     

Freeway/Dir of Travel:  SR 316 WB                                              

Junction:               SR 120                                                 

Jurisdiction:           Gwinnett                                               

Analysis Year:          2036 No Build                                          

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3330           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              490            vph                 

Length of first accel/decel lane            225            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     105            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   990            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3330        490         105       vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                905         133         29        v     

Trucks and buses                       5           4           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3710        543         116       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3710   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3710          4800            No                    

      Fi   F                                                                   

     v  = v - v            3167          4800            No                    

      FO   F   R                                                               

     v                     543           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3710                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3710          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   34.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.347                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.3    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         12/31/13                                               

Analysis time period:   PM                                                     

Freeway/Dir of Travel:  SR 316 WB                                              

Junction:               SR 120                                                 

Jurisdiction:           Gwinnett                                               

Analysis Year:          2036 No Build                                          

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2335           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              475            vph                 

Length of first accel/decel lane            225            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     105            vph                 

Position of adjacent ramp                   Upstream                           

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   990            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2335        475         105       vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                635         129         29        v     

Trucks and buses                       5           4           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2601        527         116       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2601   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2601          4800            No                    

      Fi   F                                                                   

     v  = v - v            2074          4800            No                    

      FO   F   R                                                               

     v                     527           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2601                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2601          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.6    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.345                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.3    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.3    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         12/31/13                                               

Analysis time period:   AM                                                     

Freeway/Dir of Travel:  SR 316 WB                                              

Junction:               Walther                                                

Jurisdiction:           Gwinnett                                               

Analysis Year:          2036 No Build                                          

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3330           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              130            vph                 

Length of first accel/decel lane            140            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     130            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   980            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3330        130         130       vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                905         35          35        v     

Trucks and buses                       5           4           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          3710        144         144       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3710   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3710          4800            No                    

      Fi   F                                                                   

     v  = v - v            3566          4800            No                    

      FO   F   R                                                               

     v                     144           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3710                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3710          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   34.9    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.441                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.7    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.7    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         12/31/13                                               

Analysis time period:   PM                                                     

Freeway/Dir of Travel:  SR 316 WB                                              

Junction:               Walther                                                

Jurisdiction:           Gwinnett                                               

Analysis Year:          2036 No Build                                          

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2415           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     35.0           mph                 

Volume on ramp                              185            vph                 

Length of first accel/decel lane            140            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   Yes                                

Volume on adjacent ramp                     105            vph                 

Position of adjacent ramp                   Downstream                         

Type of adjacent ramp                       On                                 

Distance to adjacent ramp                   980            ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2415        185         105       vph   

Peak-hour factor, PHF                  0.92        0.92        0.92            

Peak 15-min volume, v15                656         50          29        v     

Trucks and buses                       5           4           4         %     

Recreational vehicles                  0           0           0         %     

Terrain type:                          Level       Level       Level           

     Grade                             0.00    %   0.00    %   0.00    %       

     Length                            0.00    mi  0.00    mi  0.00    mi      

Trucks and buses PCE, ET               1.5         1.5         1.5             

Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.976       0.980       0.980           

Driver population factor, fP           1.00        1.00        1.00            

Flow rate, vp                          2691        205         116       pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2691   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2691          4800            No                    

      Fi   F                                                                   

     v  = v - v            2486          4800            No                    

      FO   F   R                                                               

     v                     205           2000            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2691                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2691          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   26.1    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.446                        

                                              S                                

Space mean speed in ramp influence area,     S  = 57.5    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 57.5    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         1/1/14                                                 

Analysis time period:   AM                                                     

Freeway/Dir of Travel:  SR 316 WB                                              

Junction:               SR 120                                                 

Jurisdiction:           Gwinnett                                               

Analysis Year:          2036 Build                                             

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           3315           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              525            vph                 

Length of first accel/decel lane            225            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        3315        525                   vph   

Peak-hour factor, PHF                  0.92        0.92                        

Peak 15-min volume, v15                901         143                   v     

Trucks and buses                       5           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.976       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          3693        582                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  3693   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                3693          4800            No                    

      Fi   F                                                                   

     v  = v - v            3111          4800            No                    

      FO   F   R                                                               

     v                     582           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 3693                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                3693          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   34.0    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence D                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.350                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.2    mph                  

_______________________________________________________________________________



                                                                               

           HCS 2010:  Freeway Merge and Diverge Segments Release 6.41          

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                     Fax:                                

E-mail:                                                                        

                                                                               

_________________________________Diverge Analysis______________________________

                                                                               

Analyst:                Keith McCage                                           

Agency/Co.:             HNTB for GDOT                                          

Date performed:         1/1/14                                                 

Analysis time period:   PM                                                     

Freeway/Dir of Travel:  SR 316 WB                                              

Junction:               SR 120                                                 

Jurisdiction:           Gwinnett                                               

Analysis Year:          2036 Build                                             

Description:  0010425                                                          

                                                                               

__________________________________Freeway Data_________________________________

                                                                               

Type of analysis                            Diverge                            

Number of lanes in freeway                  2                                  

Free-flow speed on freeway                  70.0           mph                 

Volume on freeway                           2320           vph                 

                                                                               

_________________________________Off Ramp Data_________________________________

                                                                               

Side of freeway                             Right                              

Number of lanes in ramp                     1                                  

Free-Flow speed on ramp                     45.0           mph                 

Volume on ramp                              510            vph                 

Length of first accel/decel lane            225            ft                  

Length of second accel/decel lane                          ft                  

                                                                               

_________________________Adjacent Ramp Data (if one exists)____________________

                                                                               

Does adjacent ramp exist?                   No                                 

Volume on adjacent ramp                                    vph                 

Position of adjacent ramp                                                      

Type of adjacent ramp                                                          

Distance to adjacent ramp                                  ft                  

                                                                               

____________________Conversion to pc/h Under Base Conditions___________________

                                                                               

Junction Components                    Freeway     Ramp        Adjacent        

                                                               Ramp            

Volume, V (vph)                        2320        510                   vph   

Peak-hour factor, PHF                  0.92        0.92                        

Peak 15-min volume, v15                630         139                   v     

Trucks and buses                       5           4                     %     

Recreational vehicles                  0           0                     %     

Terrain type:                          Level       Level                       

     Grade                             0.00    %   0.00    %           %       

     Length                            0.00    mi  0.00    mi          mi      

Trucks and buses PCE, ET               1.5         1.5                         

Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.976       0.980                       

Driver population factor, fP           1.00        1.00                        

Flow rate, vp                          2585        565                   pcph  

                                                                               

_________________________Estimation of V12 Diverge Areas_______________________

                                                                               

                  L  =            (Equation 13-12 or 13-13)                    

                   EQ                                                          

                  P  =    1.000   Using Equation  0                            

                   FD                                                          

                  v  = v  + (v - v ) P  =  2585   pc/h                         

                   12   R     F   R   FD                                       

                                                                               

_______________________________Capacity Checks_________________________________

                                                                               

                           Actual        Maximum         LOS F?                

     v  = v                2585          4800            No                    

      Fi   F                                                                   

     v  = v - v            2020          4800            No                    

      FO   F   R                                                               

     v                     565           2100            No                    

      R                                                                        

     v  or v               0    pc/h     (Equation 13-14 or 13-17)             

      3     av34                                                               

Is   v  or v      > 2700 pc/h?           No                                    

      3     av34                                                               

Is   v  or v      > 1.5 v  /2            No                                    

      3     av34         12                                                    

If yes, v    = 2585                   (Equation 13-15, 13-16, 13-18, or 13-19) 

         12A                                                                   

                                                                               

______________________Flow Entering Diverge Influence Area_____________________

                      Actual        Max Desirable         Violation?           

     v                2585          4400                  No                   

      12                                                                       

_________________Level of Service Determination (if not F)_____________________

                                                                               

Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.5    pc/mi/ln 

                        R                  12          D                       

Level of service for ramp-freeway junction areas of influence C                

                                                                               

_____________________________Speed Estimation__________________________________

                                                                               

Intermediate speed variable,                 D  = 0.349                        

                                              S                                

Space mean speed in ramp influence area,     S  = 60.2    mph                  

                                              R                                

Space mean speed in outer lanes,             S  =  N/A    mph                  

                                              0                                

Space mean speed for all vehicles,           S  = 60.2    mph                  

_______________________________________________________________________________



                                                                               

                 HCS+: Unsignalized Intersections Release 5.6                  

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                        Fax:                             

E-Mail:                                                                        

                                                                               

___________________ALL-WAY STOP CONTROL(AWSC) ANALYSIS________________________ 

                                                                               

Analyst:              Keith McCage                                             

Agency/Co.:           HNTB for GDOT                                            

Date Performed:       2/4/14                                                   

Analysis Time Period: AM                                                       

Intersection:         Walther@Tree Creek                                       

Jurisdiction:         Gwinnett                                                 

Units: U. S. Customary                                                         

Analysis Year:        2016 Build                                               

Project ID:  0010425                                                           

East/West Street:     Walther Blvd.                                            

North/South Street:   Tree Creek Blvd./Apt Drwy                                

_________Worksheet 2 - Volume Adjustments and Site Characteristics____________ 

                                                                               

           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   

           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   

           |_______________|_______________|_______________|_______________|   

Volume     |340  130  15   |5    140  70   |40   15   35   |95   10   35   |   

% Thrus Left Lane                                                              

                                                                               

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Configuration      L      TR      L      TR      LTR            LT     R       

PHF                0.92   0.92    0.92   0.92    0.92           0.92   0.92    

Flow Rate          369    157     5      228     97             113    38      

% Heavy Veh        4      4       4      4       0              4      4       

No. Lanes               2              2              1              2         

Opposing-Lanes          2              2              2              1         

Conflicting-lanes       2              2              2              2         

Geometry group          5              5              4b             5         

Duration, T   0.25  hrs.                                                       

                                                                               

___________Worksheet 3 - Saturation Headway Adjustment Worksheet______________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Flow Rates:                                                                    

   Total in Lane   369    157     5      228     97             113    38      

   Left-Turn       369    0       5      0       43             103    0       

   Right-Turn      0      16      0      76      38             0      38      

Prop. Left-Turns   1.0    0.0     1.0    0.0     0.4            0.9    0.0     

Prop. Right-Turns  0.0    0.1     0.0    0.3     0.4            0.0    1.0     

Prop. Heavy Vehicle0.0    0.0     0.0    0.0     0.0            0.0    0.0     

Geometry Group          5              5              4b             5         

Adjustments Exhibit 17-33:                                                     

   hLT-adj              0.5            0.5            0.2            0.5       



   hRT-adj             -0.7           -0.7           -0.6           -0.7       

   hHV-adj              1.7            1.7            1.7            1.7       

hadj, computed     0.6    -0.0    0.6    -0.2    -0.1           0.5    -0.6    

                                                                               

_______________Worksheet 4 - Departure Headway and Service Time_______________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

Flow rate          369    157     5      228     97             113    38      

hd, initial value  3.20   3.20    3.20   3.20    3.20   3.20    3.20   3.20    

x, initial         0.33   0.14    0.00   0.20    0.09           0.10   0.03    

hd, final value    6.23   5.65    6.64   5.90    6.57           7.20   6.04    

x, final value     0.64   0.25    0.01   0.37    0.18           0.23   0.06    

Move-up time, m         2.3            2.3            2.3            2.3       

Service Time       3.9    3.4     4.3    3.6     4.3            4.9    3.7     

                                                                               

_______________Worksheet 5 - Capacity and Level of Service____________________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Flow Rate          369    157     5      228     97             113    38      

Service Time       3.9    3.4     4.3    3.6     4.3            4.9    3.7     

Utilization, x     0.64   0.25    0.01   0.37    0.18           0.23   0.06    

Dep. headway, hd   6.23   5.65    6.64   5.90    6.57           7.20   6.04    

Capacity           570    407     255    478     347            363    288     

Delay              19.27  10.19   9.40   12.08   10.68          12.00  9.16    

LOS                C      B       A      B       B              B      A       

Approach:                                                                      

   Delay                16.56          12.02          10.68          11.28     

   LOS                  C              B              B              B         

Intersection Delay 14.15            Intersection LOS B                         

______________________________________________________________________________ 



                                                                               

                 HCS+: Unsignalized Intersections Release 5.6                  

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                        Fax:                             

E-Mail:                                                                        

                                                                               

___________________ALL-WAY STOP CONTROL(AWSC) ANALYSIS________________________ 

                                                                               

Analyst:              Keith McCage                                             

Agency/Co.:           HNTB for GDOT                                            

Date Performed:       2/4/14                                                   

Analysis Time Period: PM                                                       

Intersection:         Walther@Tree Creek                                       

Jurisdiction:         Gwinnett                                                 

Units: U. S. Customary                                                         

Analysis Year:        2016 Build                                               

Project ID:  0010425                                                           

East/West Street:     Walther Blvd.                                            

North/South Street:   Tree Creek Blvd./Apt Drwy                                

_________Worksheet 2 - Volume Adjustments and Site Characteristics____________ 

                                                                               

           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   

           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   

           |_______________|_______________|_______________|_______________|   

Volume     |205  145  60   |5    150  110  |20   15   15   |115  15   200  |   

% Thrus Left Lane                                                              

                                                                               

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Configuration      L      TR      L      TR      LTR            LT     R       

PHF                0.92   0.92    0.92   0.92    0.92           0.92   0.92    

Flow Rate          222    222     5      282     53             140    217     

% Heavy Veh        4      4       4      4       0              4      4       

No. Lanes               2              2              1              2         

Opposing-Lanes          2              2              2              1         

Conflicting-lanes       2              2              2              2         

Geometry group          5              5              4b             5         

Duration, T   0.25  hrs.                                                       

                                                                               

___________Worksheet 3 - Saturation Headway Adjustment Worksheet______________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Flow Rates:                                                                    

   Total in Lane   222    222     5      282     53             140    217     

   Left-Turn       222    0       5      0       21             124    0       

   Right-Turn      0      65      0      119     16             0      217     

Prop. Left-Turns   1.0    0.0     1.0    0.0     0.4            0.9    0.0     

Prop. Right-Turns  0.0    0.3     0.0    0.4     0.3            0.0    1.0     

Prop. Heavy Vehicle0.0    0.0     0.0    0.0     0.0            0.0    0.0     

Geometry Group          5              5              4b             5         

Adjustments Exhibit 17-33:                                                     

   hLT-adj              0.5            0.5            0.2            0.5       



   hRT-adj             -0.7           -0.7           -0.6           -0.7       

   hHV-adj              1.7            1.7            1.7            1.7       

hadj, computed     0.6    -0.1    0.6    -0.2    -0.1           0.5    -0.6    

                                                                               

_______________Worksheet 4 - Departure Headway and Service Time_______________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

Flow rate          222    222     5      282     53             140    217     

hd, initial value  3.20   3.20    3.20   3.20    3.20   3.20    3.20   3.20    

x, initial         0.20   0.20    0.00   0.25    0.05           0.12   0.19    

hd, final value    6.78   6.07    7.02   6.22    7.00           7.10   5.96    

x, final value     0.42   0.37    0.01   0.49    0.10           0.28   0.36    

Move-up time, m         2.3            2.3            2.3            2.3       

Service Time       4.5    3.8     4.7    3.9     4.7            4.8    3.7     

                                                                               

_______________Worksheet 5 - Capacity and Level of Service____________________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Flow Rate          222    222     5      282     53             140    217     

Service Time       4.5    3.8     4.7    3.9     4.7            4.8    3.7     

Utilization, x     0.42   0.37    0.01   0.49    0.10           0.28   0.36    

Dep. headway, hd   6.78   6.07    7.02   6.22    7.00           7.10   5.96    

Capacity           472    472     255    532     303            390    467     

Delay              14.27  12.36   9.79   14.67   10.51          12.49  11.96   

LOS                B      B       A      B       B              B      B       

Approach:                                                                      

   Delay                13.31          14.59          10.51          12.17     

   LOS                  B              B              B              B         

Intersection Delay 13.14            Intersection LOS B                         

______________________________________________________________________________ 



                                                                               

                 HCS+: Unsignalized Intersections Release 5.6                  

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                        Fax:                             

E-Mail:                                                                        

                                                                               

___________________ALL-WAY STOP CONTROL(AWSC) ANALYSIS________________________ 

                                                                               

Analyst:              Keith McCage                                             

Agency/Co.:           HNTB for GDOT                                            

Date Performed:       2/5/14                                                   

Analysis Time Period: AM                                                       

Intersection:         Walther@Philip                                           

Jurisdiction:         Gwinnett                                                 

Units: U. S. Customary                                                         

Analysis Year:        2016 Build                                               

Project ID:  0010425                                                           

East/West Street:     Philip Blvd.                                             

North/South Street:   Walther Rd.                                              

_________Worksheet 2 - Volume Adjustments and Site Characteristics____________ 

                                                                               

           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   

           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   

           |_______________|_______________|_______________|_______________|   

Volume     |155  60   0    |0    160  130  |0    0    0    |180  0    40   |   

% Thrus Left Lane                                                              

                                                                               

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Configuration      L      T       TR                            L      R       

PHF                0.92   0.92    0.92                          0.92   0.92    

Flow Rate          168    65      314                           195    43      

% Heavy Veh        1      1       1                             1      1       

No. Lanes               2              1                             2         

Opposing-Lanes          1              2                             0         

Conflicting-lanes       2              2                             2         

Geometry group          5              3b                            1         

Duration, T   0.25  hrs.                                                       

                                                                               

___________Worksheet 3 - Saturation Headway Adjustment Worksheet______________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Flow Rates:                                                                    

   Total in Lane   168    65      314                           195    43      

   Left-Turn       168    0       0                             195    0       

   Right-Turn      0      0       141                           0      43      

Prop. Left-Turns   1.0    0.0     0.0                           1.0    0.0     

Prop. Right-Turns  0.0    0.0     0.4                           0.0    1.0     

Prop. Heavy Vehicle0.0    0.0     0.0                           0.0    0.0     

Geometry Group          5              3b                            1         

Adjustments Exhibit 17-33:                                                     

   hLT-adj              0.5            0.2                           0.2       



   hRT-adj             -0.7           -0.6                          -0.6       

   hHV-adj              1.7            1.7                           1.7       

hadj, computed     0.5    0.0     -0.3                          0.2    -0.6    

                                                                               

_______________Worksheet 4 - Departure Headway and Service Time_______________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

Flow rate          168    65      314                           195    43      

hd, initial value  3.20   3.20    3.20   3.20    3.20   3.20    3.20   3.20    

x, initial         0.15   0.06    0.28                          0.17   0.04    

hd, final value    6.03   5.52    5.04                          5.51   4.71    

x, final value     0.28   0.10    0.44                          0.30   0.06    

Move-up time, m         2.3            2.0                           2.0       

Service Time       3.7    3.2     3.0                           3.5    2.7     

                                                                               

_______________Worksheet 5 - Capacity and Level of Service____________________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Flow Rate          168    65      314                           195    43      

Service Time       3.7    3.2     3.0                           3.5    2.7     

Utilization, x     0.28   0.10    0.44                          0.30   0.06    

Dep. headway, hd   6.03   5.52    5.04                          5.51   4.71    

Capacity           418    315     564                           445    293     

Delay              11.07  8.83    11.93                         10.84  7.99    

LOS                B      A       B                             B      A       

Approach:                                                                      

   Delay                10.45          11.93                         10.33     

   LOS                  B              B                             B         

Intersection Delay 11.00            Intersection LOS B                         

______________________________________________________________________________ 



                                                                               

                 HCS+: Unsignalized Intersections Release 5.6                  

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                        Fax:                             

E-Mail:                                                                        

                                                                               

___________________ALL-WAY STOP CONTROL(AWSC) ANALYSIS________________________ 

                                                                               

Analyst:              Keith McCage                                             

Agency/Co.:           HNTB for GDOT                                            

Date Performed:       2/5/14                                                   

Analysis Time Period: PM                                                       

Intersection:         Walther@Philip                                           

Jurisdiction:         Gwinnett                                                 

Units: U. S. Customary                                                         

Analysis Year:        2016 Build                                               

Project ID:  0010425                                                           

East/West Street:     Philip Blvd.                                             

North/South Street:   Walther Blvd.                                            

_________Worksheet 2 - Volume Adjustments and Site Characteristics____________ 

                                                                               

           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   

           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   

           |_______________|_______________|_______________|_______________|   

Volume     |210  175  0    |0    165  80   |0    0    0    |240  0    40   |   

% Thrus Left Lane                                                              

                                                                               

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Configuration      L      T       TR                            L      R       

PHF                0.92   0.92    0.92                          0.92   0.92    

Flow Rate          228    190     265                           260    43      

% Heavy Veh        1      1       1                             1      1       

No. Lanes               2              1                             2         

Opposing-Lanes          1              2                             0         

Conflicting-lanes       2              2                             2         

Geometry group          5              3b                            1         

Duration, T   0.25  hrs.                                                       

                                                                               

___________Worksheet 3 - Saturation Headway Adjustment Worksheet______________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Flow Rates:                                                                    

   Total in Lane   228    190     265                           260    43      

   Left-Turn       228    0       0                             260    0       

   Right-Turn      0      0       86                            0      43      

Prop. Left-Turns   1.0    0.0     0.0                           1.0    0.0     

Prop. Right-Turns  0.0    0.0     0.3                           0.0    1.0     

Prop. Heavy Vehicle0.0    0.0     0.0                           0.0    0.0     

Geometry Group          5              3b                            1         

Adjustments Exhibit 17-33:                                                     

   hLT-adj              0.5            0.2                           0.2       



   hRT-adj             -0.7           -0.6                          -0.6       

   hHV-adj              1.7            1.7                           1.7       

hadj, computed     0.5    0.0     -0.2                          0.2    -0.6    

                                                                               

_______________Worksheet 4 - Departure Headway and Service Time_______________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

Flow rate          228    190     265                           260    43      

hd, initial value  3.20   3.20    3.20   3.20    3.20   3.20    3.20   3.20    

x, initial         0.20   0.17    0.24                          0.23   0.04    

hd, final value    6.28   5.77    5.59                          5.84   5.04    

x, final value     0.40   0.30    0.41                          0.42   0.06    

Move-up time, m         2.3            2.0                           2.0       

Service Time       4.0    3.5     3.6                           3.8    3.0     

                                                                               

_______________Worksheet 5 - Capacity and Level of Service____________________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Flow Rate          228    190     265                           260    43      

Service Time       4.0    3.5     3.6                           3.8    3.0     

Utilization, x     0.40   0.30    0.41                          0.42   0.06    

Dep. headway, hd   6.28   5.77    5.59                          5.84   5.04    

Capacity           478    440     515                           510    293     

Delay              13.06  10.98   12.45                         13.04  8.36    

LOS                B      B       B                             B      A       

Approach:                                                                      

   Delay                12.11          12.45                         12.37     

   LOS                  B              B                             B         

Intersection Delay 12.28            Intersection LOS B                         

______________________________________________________________________________ 



                                                                               

                 HCS+: Unsignalized Intersections Release 5.6                  

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                        Fax:                             

E-Mail:                                                                        

                                                                               

___________________ALL-WAY STOP CONTROL(AWSC) ANALYSIS________________________ 

                                                                               

Analyst:              Keith McCage                                             

Agency/Co.:           HNTB for GDOT                                            

Date Performed:       2/5/14                                                   

Analysis Time Period: AM                                                       

Intersection:         Philip@Hurricane Shoals                                  

Jurisdiction:         Gwinnett                                                 

Units: U. S. Customary                                                         

Analysis Year:        2016 Build                                               

Project ID:  0010425                                                           

East/West Street:     Hurricane Shoals Road                                    

North/South Street:   Philip Blvd.                                             

_________Worksheet 2 - Volume Adjustments and Site Characteristics____________ 

                                                                               

           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   

           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   

           |_______________|_______________|_______________|_______________|   

Volume     |115  250  0    |0    615  290  |0    0    0    |185  0    55   |   

% Thrus Left Lane                                                              

                                                                               

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Configuration      L      T       TR                            L      R       

PHF                0.92   0.92    0.92                          0.92   0.92    

Flow Rate          124    271     983                           201    59      

% Heavy Veh        1      1       1                             1      1       

No. Lanes               2              1                             2         

Opposing-Lanes          1              2                             0         

Conflicting-lanes       2              2                             2         

Geometry group          5              3b                            1         

Duration, T   0.25  hrs.                                                       

                                                                               

___________Worksheet 3 - Saturation Headway Adjustment Worksheet______________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Flow Rates:                                                                    

   Total in Lane   124    271     983                           201    59      

   Left-Turn       124    0       0                             201    0       

   Right-Turn      0      0       315                           0      59      

Prop. Left-Turns   1.0    0.0     0.0                           1.0    0.0     

Prop. Right-Turns  0.0    0.0     0.3                           0.0    1.0     

Prop. Heavy Vehicle0.0    0.0     0.0                           0.0    0.0     

Geometry Group          5              3b                            1         

Adjustments Exhibit 17-33:                                                     

   hLT-adj              0.5            0.2                           0.2       



   hRT-adj             -0.7           -0.6                          -0.6       

   hHV-adj              1.7            1.7                           1.7       

hadj, computed     0.5    0.0     -0.2                          0.2    -0.6    

                                                                               

_______________Worksheet 4 - Departure Headway and Service Time_______________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

Flow rate          124    271     983                           201    59      

hd, initial value  3.20   3.20    3.20   3.20    3.20   3.20    3.20   3.20    

x, initial         0.11   0.24    0.87                          0.18   0.05    

hd, final value    6.76   6.25    5.57                          6.78   5.97    

x, final value     0.23   0.47    1.52                          0.38   0.10    

Move-up time, m         2.3            2.0                           2.0       

Service Time       4.5    3.9     3.6                           4.8    4.0     

                                                                               

_______________Worksheet 5 - Capacity and Level of Service____________________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Flow Rate          124    271     983                           201    59      

Service Time       4.5    3.9     3.6                           4.8    4.0     

Utilization, x     0.23   0.47    1.52                          0.38   0.10    

Dep. headway, hd   6.76   6.25    5.57                          6.78   5.97    

Capacity           374    521     983                           451    309     

Delay              11.50  14.38   258.45                        13.86  9.61    

LOS                B      B       F                             B      A       

Approach:                                                                      

   Delay                13.47          258.45                        12.89     

   LOS                  B              F                             B         

Intersection Delay 160.40           Intersection LOS F                         

______________________________________________________________________________ 



                                                                               

                 HCS+: Unsignalized Intersections Release 5.6                  

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                        Fax:                             

E-Mail:                                                                        

                                                                               

___________________ALL-WAY STOP CONTROL(AWSC) ANALYSIS________________________ 

                                                                               

Analyst:              Keith McCage                                             

Agency/Co.:           HNTB for GDOT                                            

Date Performed:       2/5/14                                                   

Analysis Time Period: PM                                                       

Intersection:         Philip@Hurricane Shoals                                  

Jurisdiction:         Gwinnett                                                 

Units: U. S. Customary                                                         

Analysis Year:        2016 Build                                               

Project ID:  0010425                                                           

East/West Street:     Hurricane Shoals Road                                    

North/South Street:   Philip Blvd.                                             

_________Worksheet 2 - Volume Adjustments and Site Characteristics____________ 

                                                                               

           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   

           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   

           |_______________|_______________|_______________|_______________|   

Volume     |65   810  0    |0    445  155  |0    0    0    |285  0    130  |   

% Thrus Left Lane                                                              

                                                                               

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Configuration      L      T       TR                            L      R       

PHF                0.92   0.92    0.92                          0.92   0.92    

Flow Rate          70     880     651                           309    141     

% Heavy Veh        1      1       1                             1      1       

No. Lanes               2              1                             2         

Opposing-Lanes          1              2                             0         

Conflicting-lanes       2              2                             2         

Geometry group          5              3b                            1         

Duration, T   0.25  hrs.                                                       

                                                                               

___________Worksheet 3 - Saturation Headway Adjustment Worksheet______________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Flow Rates:                                                                    

   Total in Lane   70     880     651                           309    141     

   Left-Turn       70     0       0                             309    0       

   Right-Turn      0      0       168                           0      141     

Prop. Left-Turns   1.0    0.0     0.0                           1.0    0.0     

Prop. Right-Turns  0.0    0.0     0.3                           0.0    1.0     

Prop. Heavy Vehicle0.0    0.0     0.0                           0.0    0.0     

Geometry Group          5              3b                            1         

Adjustments Exhibit 17-33:                                                     

   hLT-adj              0.5            0.2                           0.2       



   hRT-adj             -0.7           -0.6                          -0.6       

   hHV-adj              1.7            1.7                           1.7       

hadj, computed     0.5    0.0     -0.1                          0.2    -0.6    

                                                                               

_______________Worksheet 4 - Departure Headway and Service Time_______________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

Flow rate          70     880     651                           309    141     

hd, initial value  3.20   3.20    3.20   3.20    3.20   3.20    3.20   3.20    

x, initial         0.06   0.78    0.58                          0.27   0.13    

hd, final value    7.56   7.05    6.70                          7.33   6.51    

x, final value     0.15   1.72    1.21                          0.63   0.25    

Move-up time, m         2.3            2.0                           2.0       

Service Time       5.3    4.7     4.7                           5.3    4.5     

                                                                               

_______________Worksheet 5 - Capacity and Level of Service____________________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Flow Rate          70     880     651                           309    141     

Service Time       5.3    4.7     4.7                           5.3    4.5     

Utilization, x     0.15   1.72    1.21                          0.63   0.25    

Dep. headway, hd   7.56   7.05    6.70                          7.33   6.51    

Capacity           320    880     651                           491    391     

Delay              11.56  351.08  134.53                        21.97  11.72   

LOS                B      F       F                             C      B       

Approach:                                                                      

   Delay                326.06         134.53                        18.76     

   LOS                  F              F                             C         

Intersection Delay 197.84           Intersection LOS F                         

______________________________________________________________________________ 



                                                                               

                 HCS+: Unsignalized Intersections Release 5.6                  

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                        Fax:                             

E-Mail:                                                                        

                                                                               

___________________ALL-WAY STOP CONTROL(AWSC) ANALYSIS________________________ 

                                                                               

Analyst:              Keith McCage                                             

Agency/Co.:           HNTB for GDOT                                            

Date Performed:       2/5/14                                                   

Analysis Time Period: AM                                                       

Intersection:         Walther@Tree Creek                                       

Jurisdiction:         Gwinnett                                                 

Units: U. S. Customary                                                         

Analysis Year:        2036 Build                                               

Project ID:  0010425                                                           

East/West Street:     Walther Blvd.                                            

North/South Street:   Tree Creek Blvd./Apt Drwy                                

_________Worksheet 2 - Volume Adjustments and Site Characteristics____________ 

                                                                               

           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   

           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   

           |_______________|_______________|_______________|_______________|   

Volume     |410  160  20   |5    160  85   |50   20   40   |115  10   45   |   

% Thrus Left Lane                                                              

                                                                               

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Configuration      L      TR      L      TR      LTR            LT     R       

PHF                0.92   0.92    0.92   0.92    0.92           0.92   0.92    

Flow Rate          445    194     5      265     118            134    48      

% Heavy Veh        4      4       4      4       0              4      4       

No. Lanes               2              2              1              2         

Opposing-Lanes          2              2              2              1         

Conflicting-lanes       2              2              2              2         

Geometry group          5              5              4b             5         

Duration, T   0.25  hrs.                                                       

                                                                               

___________Worksheet 3 - Saturation Headway Adjustment Worksheet______________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Flow Rates:                                                                    

   Total in Lane   445    194     5      265     118            134    48      

   Left-Turn       445    0       5      0       54             124    0       

   Right-Turn      0      21      0      92      43             0      48      

Prop. Left-Turns   1.0    0.0     1.0    0.0     0.5            0.9    0.0     

Prop. Right-Turns  0.0    0.1     0.0    0.3     0.4            0.0    1.0     

Prop. Heavy Vehicle0.0    0.0     0.0    0.0     0.0            0.0    0.0     

Geometry Group          5              5              4b             5         

Adjustments Exhibit 17-33:                                                     

   hLT-adj              0.5            0.5            0.2            0.5       



   hRT-adj             -0.7           -0.7           -0.6           -0.7       

   hHV-adj              1.7            1.7            1.7            1.7       

hadj, computed     0.6    -0.0    0.6    -0.2    -0.1           0.5    -0.6    

                                                                               

_______________Worksheet 4 - Departure Headway and Service Time_______________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

Flow rate          445    194     5      265     118            134    48      

hd, initial value  3.20   3.20    3.20   3.20    3.20   3.20    3.20   3.20    

x, initial         0.40   0.17    0.00   0.24    0.10           0.12   0.04    

hd, final value    6.59   6.01    7.14   6.39    7.11           7.74   6.56    

x, final value     0.81   0.32    0.01   0.47    0.23           0.29   0.09    

Move-up time, m         2.3            2.3            2.3            2.3       

Service Time       4.3    3.7     4.8    4.1     4.8            5.4    4.3     

                                                                               

_______________Worksheet 5 - Capacity and Level of Service____________________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Flow Rate          445    194     5      265     118            134    48      

Service Time       4.3    3.7     4.8    4.1     4.8            5.4    4.3     

Utilization, x     0.81   0.32    0.01   0.47    0.23           0.29   0.09    

Dep. headway, hd   6.59   6.01    7.14   6.39    7.11           7.74   6.56    

Capacity           542    444     255    515     368            384    298     

Delay              32.03  11.56   9.91   14.63   11.95          13.53  9.89    

LOS                D      B       A      B       B              B      A       

Approach:                                                                      

   Delay                25.82          14.55          11.95          12.57     

   LOS                  D              B              B              B         

Intersection Delay 19.95            Intersection LOS C                         

______________________________________________________________________________ 



                                                                               

                 HCS+: Unsignalized Intersections Release 5.6                  

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                        Fax:                             

E-Mail:                                                                        

                                                                               

___________________ALL-WAY STOP CONTROL(AWSC) ANALYSIS________________________ 

                                                                               

Analyst:              Keith McCage                                             

Agency/Co.:           HNTB for GDOT                                            

Date Performed:       2/5/14                                                   

Analysis Time Period: PM                                                       

Intersection:         Walther@Tree Creek                                       

Jurisdiction:         Gwinnett                                                 

Units: U. S. Customary                                                         

Analysis Year:        2036 Build                                               

Project ID:  0010425                                                           

East/West Street:     Walther Blvd.                                            

North/South Street:   Tree Creek Blvd./Apt Drwy                                

_________Worksheet 2 - Volume Adjustments and Site Characteristics____________ 

                                                                               

           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   

           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   

           |_______________|_______________|_______________|_______________|   

Volume     |250  175  75   |5    185  135  |20   20   20   |140  15   250  |   

% Thrus Left Lane                                                              

                                                                               

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Configuration      L      TR      L      TR      LTR            LT     R       

PHF                0.92   0.92    0.92   0.92    0.92           0.92   0.92    

Flow Rate          271    271     5      347     63             168    271     

% Heavy Veh        4      4       4      4       0              4      4       

No. Lanes               2              2              1              2         

Opposing-Lanes          2              2              2              1         

Conflicting-lanes       2              2              2              2         

Geometry group          5              5              4b             5         

Duration, T   0.25  hrs.                                                       

                                                                               

___________Worksheet 3 - Saturation Headway Adjustment Worksheet______________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Flow Rates:                                                                    

   Total in Lane   271    271     5      347     63             168    271     

   Left-Turn       271    0       5      0       21             152    0       

   Right-Turn      0      81      0      146     21             0      271     

Prop. Left-Turns   1.0    0.0     1.0    0.0     0.3            0.9    0.0     

Prop. Right-Turns  0.0    0.3     0.0    0.4     0.3            0.0    1.0     

Prop. Heavy Vehicle0.0    0.0     0.0    0.0     0.0            0.0    0.0     

Geometry Group          5              5              4b             5         

Adjustments Exhibit 17-33:                                                     

   hLT-adj              0.5            0.5            0.2            0.5       



   hRT-adj             -0.7           -0.7           -0.6           -0.7       

   hHV-adj              1.7            1.7            1.7            1.7       

hadj, computed     0.6    -0.1    0.6    -0.2    -0.1           0.5    -0.6    

                                                                               

_______________Worksheet 4 - Departure Headway and Service Time_______________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

Flow rate          271    271     5      347     63             168    271     

hd, initial value  3.20   3.20    3.20   3.20    3.20   3.20    3.20   3.20    

x, initial         0.24   0.24    0.00   0.31    0.06           0.15   0.24    

hd, final value    7.36   6.64    7.64   6.83    7.77           7.68   6.52    

x, final value     0.55   0.50    0.01   0.66    0.14           0.36   0.49    

Move-up time, m         2.3            2.3            2.3            2.3       

Service Time       5.1    4.3     5.3    4.5     5.5            5.4    4.2     

                                                                               

_______________Worksheet 5 - Capacity and Level of Service____________________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Flow Rate          271    271     5      347     63             168    271     

Service Time       5.1    4.3     5.3    4.5     5.5            5.4    4.2     

Utilization, x     0.55   0.50    0.01   0.66    0.14           0.36   0.49    

Dep. headway, hd   7.36   6.64    7.64   6.83    7.77           7.68   6.52    

Capacity           479    521     255    514     313            418    521     

Delay              18.81  15.78   10.42  21.75   11.69          14.61  15.34   

LOS                C      C       B      C       B              B      C       

Approach:                                                                      

   Delay                17.29          21.59          11.69          15.06     

   LOS                  C              C              B              C         

Intersection Delay 17.42            Intersection LOS C                         

______________________________________________________________________________ 



                                                                               

                 HCS+: Unsignalized Intersections Release 5.6                  

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                        Fax:                             

E-Mail:                                                                        

                                                                               

___________________ALL-WAY STOP CONTROL(AWSC) ANALYSIS________________________ 

                                                                               

Analyst:              Keith McCage                                             

Agency/Co.:           HNTB for GDOT                                            

Date Performed:       2/4/14                                                   

Analysis Time Period: AM                                                       

Intersection:         Walther@Philip                                           

Jurisdiction:         Gwinnett                                                 

Units: U. S. Customary                                                         

Analysis Year:        2036 Build                                               

Project ID:  0010425                                                           

East/West Street:     Philip Blvd.                                             

North/South Street:   Walther Rd.                                              

_________Worksheet 2 - Volume Adjustments and Site Characteristics____________ 

                                                                               

           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   

           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   

           |_______________|_______________|_______________|_______________|   

Volume     |185  75   0    |0    200  155  |0    0    0    |220  0    50   |   

% Thrus Left Lane                                                              

                                                                               

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Configuration      L      T       TR                            L      R       

PHF                0.92   0.92    0.92                          0.92   0.92    

Flow Rate          201    81      385                           239    54      

% Heavy Veh        1      1       1                             1      1       

No. Lanes               2              1                             2         

Opposing-Lanes          1              2                             0         

Conflicting-lanes       2              2                             2         

Geometry group          5              3b                            1         

Duration, T   0.25  hrs.                                                       

                                                                               

___________Worksheet 3 - Saturation Headway Adjustment Worksheet______________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Flow Rates:                                                                    

   Total in Lane   201    81      385                           239    54      

   Left-Turn       201    0       0                             239    0       

   Right-Turn      0      0       168                           0      54      

Prop. Left-Turns   1.0    0.0     0.0                           1.0    0.0     

Prop. Right-Turns  0.0    0.0     0.4                           0.0    1.0     

Prop. Heavy Vehicle0.0    0.0     0.0                           0.0    0.0     

Geometry Group          5              3b                            1         

Adjustments Exhibit 17-33:                                                     

   hLT-adj              0.5            0.2                           0.2       



   hRT-adj             -0.7           -0.6                          -0.6       

   hHV-adj              1.7            1.7                           1.7       

hadj, computed     0.5    0.0     -0.2                          0.2    -0.6    

                                                                               

_______________Worksheet 4 - Departure Headway and Service Time_______________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

Flow rate          201    81      385                           239    54      

hd, initial value  3.20   3.20    3.20   3.20    3.20   3.20    3.20   3.20    

x, initial         0.18   0.07    0.34                          0.21   0.05    

hd, final value    6.37   5.87    5.34                          5.87   5.06    

x, final value     0.36   0.13    0.57                          0.39   0.08    

Move-up time, m         2.3            2.0                           2.0       

Service Time       4.1    3.6     3.3                           3.9    3.1     

                                                                               

_______________Worksheet 5 - Capacity and Level of Service____________________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Flow Rate          201    81      385                           239    54      

Service Time       4.1    3.6     3.3                           3.9    3.1     

Utilization, x     0.36   0.13    0.57                          0.39   0.08    

Dep. headway, hd   6.37   5.87    5.34                          5.87   5.06    

Capacity           451    331     635                           489    304     

Delay              12.55  9.45    15.20                         12.57  8.48    

LOS                B      A       C                             B      A       

Approach:                                                                      

   Delay                11.66          15.20                         11.82     

   LOS                  B              C                             B         

Intersection Delay 13.13            Intersection LOS B                         

______________________________________________________________________________ 



                                                                               

                 HCS+: Unsignalized Intersections Release 5.6                  

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                        Fax:                             

E-Mail:                                                                        

                                                                               

___________________ALL-WAY STOP CONTROL(AWSC) ANALYSIS________________________ 

                                                                               

Analyst:              Keith McCage                                             

Agency/Co.:           HNTB for GDOT                                            

Date Performed:       2/4/14                                                   

Analysis Time Period: PM                                                       

Intersection:         Walther@Philip                                           

Jurisdiction:         Gwinnett                                                 

Units: U. S. Customary                                                         

Analysis Year:        2036 Build                                               

Project ID:  0010425                                                           

East/West Street:     Philip Blvd.                                             

North/South Street:   Walther Blvd.                                            

_________Worksheet 2 - Volume Adjustments and Site Characteristics____________ 

                                                                               

           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   

           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   

           |_______________|_______________|_______________|_______________|   

Volume     |255  215  0    |0    200  100  |0    0    0    |295  0    45   |   

% Thrus Left Lane                                                              

                                                                               

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Configuration      L      T       TR                            L      R       

PHF                0.92   0.92    0.92                          0.92   0.92    

Flow Rate          277    233     325                           320    48      

% Heavy Veh        1      1       1                             1      1       

No. Lanes               2              1                             2         

Opposing-Lanes          1              2                             0         

Conflicting-lanes       2              2                             2         

Geometry group          5              3b                            1         

Duration, T   0.25  hrs.                                                       

                                                                               

___________Worksheet 3 - Saturation Headway Adjustment Worksheet______________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Flow Rates:                                                                    

   Total in Lane   277    233     325                           320    48      

   Left-Turn       277    0       0                             320    0       

   Right-Turn      0      0       108                           0      48      

Prop. Left-Turns   1.0    0.0     0.0                           1.0    0.0     

Prop. Right-Turns  0.0    0.0     0.3                           0.0    1.0     

Prop. Heavy Vehicle0.0    0.0     0.0                           0.0    0.0     

Geometry Group          5              3b                            1         

Adjustments Exhibit 17-33:                                                     

   hLT-adj              0.5            0.2                           0.2       



   hRT-adj             -0.7           -0.6                          -0.6       

   hHV-adj              1.7            1.7                           1.7       

hadj, computed     0.5    0.0     -0.2                          0.2    -0.6    

                                                                               

_______________Worksheet 4 - Departure Headway and Service Time_______________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

Flow rate          277    233     325                           320    48      

hd, initial value  3.20   3.20    3.20   3.20    3.20   3.20    3.20   3.20    

x, initial         0.25   0.21    0.29                          0.28   0.04    

hd, final value    6.71   6.20    6.02                          6.25   5.45    

x, final value     0.52   0.40    0.54                          0.56   0.07    

Move-up time, m         2.3            2.0                           2.0       

Service Time       4.4    3.9     4.0                           4.3    3.4     

                                                                               

_______________Worksheet 5 - Capacity and Level of Service____________________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Flow Rate          277    233     325                           320    48      

Service Time       4.4    3.9     4.0                           4.3    3.4     

Utilization, x     0.52   0.40    0.54                          0.56   0.07    

Dep. headway, hd   6.71   6.20    6.02                          6.25   5.45    

Capacity           525    483     575                           553    298     

Delay              16.36  13.01   15.95                         16.80  8.87    

LOS                C      B       C                             C      A       

Approach:                                                                      

   Delay                14.83          15.95                         15.77     

   LOS                  B              C                             C         

Intersection Delay 15.42            Intersection LOS C                         

______________________________________________________________________________ 



                                                                               

                 HCS+: Unsignalized Intersections Release 5.6                  

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                        Fax:                             

E-Mail:                                                                        

                                                                               

___________________ALL-WAY STOP CONTROL(AWSC) ANALYSIS________________________ 

                                                                               

Analyst:              Keith McCage                                             

Agency/Co.:           HNTB for GDOT                                            

Date Performed:       2/5/14                                                   

Analysis Time Period: AM                                                       

Intersection:         Philip@Hurricane Shoals                                  

Jurisdiction:         Gwinnett                                                 

Units: U. S. Customary                                                         

Analysis Year:        2036 Build                                               

Project ID:  0010425                                                           

East/West Street:     Hurricane Shoals Road                                    

North/South Street:   Philip Blvd.                                             

_________Worksheet 2 - Volume Adjustments and Site Characteristics____________ 

                                                                               

           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   

           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   

           |_______________|_______________|_______________|_______________|   

Volume     |140  315  0    |0    750  355  |0    0    0    |215  0    85   |   

% Thrus Left Lane                                                              

                                                                               

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Configuration      L      T       TR                            L      R       

PHF                0.92   0.92    0.92                          0.92   0.92    

Flow Rate          152    342     1200                          233    92      

% Heavy Veh        1      1       1                             1      1       

No. Lanes               2              1                             2         

Opposing-Lanes          1              2                             0         

Conflicting-lanes       2              2                             2         

Geometry group          5              3b                            1         

Duration, T   0.25  hrs.                                                       

                                                                               

___________Worksheet 3 - Saturation Headway Adjustment Worksheet______________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Flow Rates:                                                                    

   Total in Lane   152    342     1200                          233    92      

   Left-Turn       152    0       0                             233    0       

   Right-Turn      0      0       385                           0      92      

Prop. Left-Turns   1.0    0.0     0.0                           1.0    0.0     

Prop. Right-Turns  0.0    0.0     0.3                           0.0    1.0     

Prop. Heavy Vehicle0.0    0.0     0.0                           0.0    0.0     

Geometry Group          5              3b                            1         

Adjustments Exhibit 17-33:                                                     

   hLT-adj              0.5            0.2                           0.2       



   hRT-adj             -0.7           -0.6                          -0.6       

   hHV-adj              1.7            1.7                           1.7       

hadj, computed     0.5    0.0     -0.2                          0.2    -0.6    

                                                                               

_______________Worksheet 4 - Departure Headway and Service Time_______________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

Flow rate          152    342     1200                          233    92      

hd, initial value  3.20   3.20    3.20   3.20    3.20   3.20    3.20   3.20    

x, initial         0.14   0.30    1.07                          0.21   0.08    

hd, final value    7.03   6.52    5.93                          6.97   6.15    

x, final value     0.30   0.62    1.98                          0.45   0.16    

Move-up time, m         2.3            2.0                           2.0       

Service Time       4.7    4.2     3.9                           5.0    4.2     

                                                                               

_______________Worksheet 5 - Capacity and Level of Service____________________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Flow Rate          152    342     1200                          233    92      

Service Time       4.7    4.2     3.9                           5.0    4.2     

Utilization, x     0.30   0.62    1.98                          0.45   0.16    

Dep. headway, hd   7.03   6.52    5.93                          6.97   6.15    

Capacity           402    547     1200                          483    342     

Delay              12.68  19.26   460.81                        15.57  10.30   

LOS                B      C       F                             C      B       

Approach:                                                                      

   Delay                17.23          460.81                        14.08     

   LOS                  C              F                             B         

Intersection Delay 280.37           Intersection LOS F                         

______________________________________________________________________________ 



                                                                               

                 HCS+: Unsignalized Intersections Release 5.6                  

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                        Fax:                             

E-Mail:                                                                        

                                                                               

___________________ALL-WAY STOP CONTROL(AWSC) ANALYSIS________________________ 

                                                                               

Analyst:              Keith McCage                                             

Agency/Co.:           HNTB for GDOT                                            

Date Performed:       2/5/14                                                   

Analysis Time Period: PM                                                       

Intersection:         Philip@Hurricane Shoals                                  

Jurisdiction:         Gwinnett                                                 

Units: U. S. Customary                                                         

Analysis Year:        2036 Build                                               

Project ID:  0010425                                                           

East/West Street:     Hurricane Shoals Road                                    

North/South Street:   Philip Blvd.                                             

_________Worksheet 2 - Volume Adjustments and Site Characteristics____________ 

                                                                               

           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   

           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   

           |_______________|_______________|_______________|_______________|   

Volume     |80   985  0    |0    540  190  |0    0    0    |350  0    155  |   

% Thrus Left Lane                                                              

                                                                               

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Configuration      L      T       TR                            L      R       

PHF                0.92   0.92    0.92                          0.92   0.92    

Flow Rate          86     1070    792                           380    168     

% Heavy Veh        1      1       1                             1      1       

No. Lanes               2              1                             2         

Opposing-Lanes          1              2                             0         

Conflicting-lanes       2              2                             2         

Geometry group          5              3b                            1         

Duration, T   0.25  hrs.                                                       

                                                                               

___________Worksheet 3 - Saturation Headway Adjustment Worksheet______________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Flow Rates:                                                                    

   Total in Lane   86     1070    792                           380    168     

   Left-Turn       86     0       0                             380    0       

   Right-Turn      0      0       206                           0      168     

Prop. Left-Turns   1.0    0.0     0.0                           1.0    0.0     

Prop. Right-Turns  0.0    0.0     0.3                           0.0    1.0     

Prop. Heavy Vehicle0.0    0.0     0.0                           0.0    0.0     

Geometry Group          5              3b                            1         

Adjustments Exhibit 17-33:                                                     

   hLT-adj              0.5            0.2                           0.2       



   hRT-adj             -0.7           -0.6                          -0.6       

   hHV-adj              1.7            1.7                           1.7       

hadj, computed     0.5    0.0     -0.1                          0.2    -0.6    

                                                                               

_______________Worksheet 4 - Departure Headway and Service Time_______________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

Flow rate          86     1070    792                           380    168     

hd, initial value  3.20   3.20    3.20   3.20    3.20   3.20    3.20   3.20    

x, initial         0.08   0.95    0.70                          0.34   0.15    

hd, final value    7.90   7.39    6.99                          7.33   6.51    

x, final value     0.19   2.20    1.54                          0.77   0.30    

Move-up time, m         2.3            2.0                           2.0       

Service Time       5.6    5.1     5.0                           5.3    4.5     

                                                                               

_______________Worksheet 5 - Capacity and Level of Service____________________ 

                                                                               

                    Eastbound      Westbound     Northbound     Southbound     

                    L1     L2      L1     L2      L1     L2      L1     L2     

                                                                               

Flow Rate          86     1070    792                           380    168     

Service Time       5.6    5.1     5.0                           5.3    4.5     

Utilization, x     0.19   2.20    1.54                          0.77   0.30    

Dep. headway, hd   7.90   7.39    6.99                          7.33   6.51    

Capacity           336    1070    792                           491    418     

Delay              12.43  561.30  270.53                        31.17  12.32   

LOS                B      F       F                             D      B       

Approach:                                                                      

   Delay                520.47         270.53                        25.39     

   LOS                  F              F                             D         

Intersection Delay 332.47           Intersection LOS F                         

______________________________________________________________________________ 



Roundabout Analysis Tool

Single Lane

1/24/14

Version 2.1

General & Site Information v2.1

Analyst:

Agency/Co:

Date:

Project or PI#:

Year, Peak Hour:

County/District:

Entry Legs (FROM)

N (1) NE (2) E (3) SE (4) S (5) SW (6) W (7) NW (8)

70 15 340

95 35 130

10 5 15

35 140 40

140 0 215 0 90 0 485 0

N NE E SE S SW W NW

96% 100% 96% 100% 100% 100% 96% 100%

4% 0% 4% 0% 0% 0% 4% 0%

0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0

0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

0.962 1.000 0.962 1.000 1.000 1.000 0.962 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

N NE E SE S SW W NW

0 0 79 0 16 0 384 0

0 0 0 0 0 0 0 0

107 0 0 0 38 0 147 0

0 0 0 0 0 0 0 0

11 0 6 0 0 0 17 0

0 0 0 0 0 0 0 0

40 0 158 0 43 0 0 0

0 0 0 0 0 0 0 0

158 0 243 0 98 0 548 0

207 0 444 0 639 0 124 0

Standard Single Lane or Urban Compact

SW (6), vph

Volumes

W (7), vph

   N (1), vph

Exit               NE (2), vph

Legs                 E (3), vph

(TO)               SE (4), vph

S (5), vph

% Bicycle

# of Pedestrians (ped/hr)

PHF

NW (8), vph

Output        Total Vehicles

Volume Characteristics

% Cars

% Heavy Vehicles

FHV

Fped

Flow to Leg #  N (1), pcu/h

NE (2), pcu/h

E (3), pcu/h

Entry/Conflicting Flows

SE (4), pcu/h

S (5), pcu/h

SW (6), pcu/h

W (7), pcu/h

NW (8), pcu/h

Entry flow, pcu/h

Conflicting flow, pcu/h

Enter type here…

Roundabout Type

Urban Compact

Keith McCage

Intersection 

Name:

GDOT/HNTB

1/19/14

0010425

2016, AM

Gwinnett

Walther Blvd./Tree Creek Blvd.

N 

SE 

NE 

E 

S 

SW 

W 

NW 

North

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

1/24/14

Version 2.1

N NE E SE S SW W NW

883 NA 697 NA 597 NA 959 NA

152 NA 234 NA 98 NA 527 NA

0.17 #VALUE! 0.34 #VALUE! 0.16 #VALUE! 0.55 #VALUE!

6 #VALUE! 9 #VALUE! 8 #VALUE! 11 #VALUE!

A #VALUE! A #VALUE! A #VALUE! B #VALUE!

16 #VALUE! 38 #VALUE! 15 #VALUE! 89 #VALUE!

N NE E SE S SW W NW

1086 NA 898 NA 800 NA 1160 NA

152 NA 234 NA 98 NA 527 NA

0.15 #VALUE! 0.27 #VALUE! 0.12 #VALUE! 0.47 #VALUE!

5 #VALUE! 7 #VALUE! 6 #VALUE! 8 #VALUE!

A #VALUE! A #VALUE! A #VALUE! A #VALUE!

13 #VALUE! 29 #VALUE! 10 #VALUE! 68 #VALUE!

v2.1

Unit Legend:

vph = vehicles per hour

PHF = peak hour factor

FHV = heavy vehicle factor

pcu = passenger car unit

     Bypass Lane Merge Point Analysis (if applicable)

Does the bypass have a dedicated receiving lane?

Volumes

Right Turn Volume removed from Entry Leg

Volume Characteristics (for entry leg)

PHF #N/A #N/A #N/A #N/A #N/A #N/A

FHV #N/A #N/A #N/A #N/A #N/A #N/A

Fped #N/A #N/A #N/A #N/A #N/A #N/A

NOTE:  Volume Characteristics for Exit Leg are already taken into account

Entry/Conflicting Flows

Entry Flow, pcu/hr #N/A #N/A #N/A #N/A #N/A #N/A

Conflicting Flow, pcu/hr #N/A #N/A #N/A #N/A #N/A #N/A

Bypass Lane Results (HCM 2010 Model)

Entry Capacity of Bypass, vph #N/A #N/A #N/A #N/A #N/A #N/A

Flow Rates of Exiting Traffic, vph #N/A #N/A #N/A #N/A #N/A #N/A

V/C ratio #N/A #N/A #N/A #N/A #N/A #N/A

Control Delay, s/veh #N/A #N/A #N/A #N/A #N/A #N/A

LOS #N/A #N/A #N/A #N/A #N/A #N/A

95th % Queue (ft) #N/A #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass Delay, s/veh #N/A #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass LOS #N/A #N/A #N/A #N/A #N/A #N/A

Bypass 

#1

Bypass 

#2

Bypass 

#3

Bypass 

#4

Bypass 

#5

Bypass 

#6

HCM 2010 Model (build)

Results: Approach Measures of Effectiveness

Entry Capacity, vph

Entry Flow Rates, vph

V/C ratio

Control Delay, s/veh

LOS

95th % Queue (ft)

Calibrated Model (future)

Entry Capacity, vph

V/C ratio

Control Delay, sec/pcu

Bypass Characteristics

Select Entry Leg from Bypass (FROM)

Select Exit Leg for Bypass (TO)

LOS

Entry Flow Rates, vph

95th % Queue (ft)

Notes:

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

1/24/14

Version 2.1

General & Site Information v2.1

Analyst:

Agency/Co:

Date:

Project or PI#:

Year, Peak Hour:

County/District:

Entry Legs (FROM)

N (1) NE (2) E (3) SE (4) S (5) SW (6) W (7) NW (8)

110 15 205

115 15 145

15 5 60

200 150 20

330 0 265 0 50 0 410 0

N NE E SE S SW W NW

96% 100% 96% 100% 100% 100% 96% 100%

4% 0% 4% 0% 0% 0% 4% 0%

0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0

0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

0.962 1.000 0.962 1.000 1.000 1.000 0.962 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

N NE E SE S SW W NW

0 0 124 0 16 0 232 0

0 0 0 0 0 0 0 0

130 0 0 0 16 0 164 0

0 0 0 0 0 0 0 0

17 0 6 0 0 0 68 0

0 0 0 0 0 0 0 0

226 0 170 0 22 0 0 0

0 0 0 0 0 0 0 0

373 0 300 0 54 0 463 0

197 0 270 0 526 0 153 0

Standard Single Lane or Urban Compact

SW (6), vph

Volumes

W (7), vph

   N (1), vph

Exit               NE (2), vph

Legs                 E (3), vph

(TO)               SE (4), vph

S (5), vph

% Bicycle

# of Pedestrians (ped/hr)

PHF

NW (8), vph

Output        Total Vehicles

Volume Characteristics

% Cars

% Heavy Vehicles

FHV

Fped

Flow to Leg #  N (1), pcu/h

NE (2), pcu/h

E (3), pcu/h

Entry/Conflicting Flows

SE (4), pcu/h

S (5), pcu/h

SW (6), pcu/h

W (7), pcu/h

NW (8), pcu/h

Entry flow, pcu/h

Conflicting flow, pcu/h

Enter type here…

Roundabout Type

Urban Compact

Keith McCage

Intersection 

Name:

GDOT/HNTB

1/19/14

0010425

2016, PM

Gwinnett

Walther Blvd./Tree Creek Blvd.

N 

SE 

NE 

E 

S 

SW 

W 

NW 

North

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

1/24/14

Version 2.1

N NE E SE S SW W NW

892 NA 830 NA 668 NA 933 NA

359 NA 288 NA 54 NA 446 NA

0.40 #VALUE! 0.35 #VALUE! 0.08 #VALUE! 0.48 #VALUE!

9 #VALUE! 8 #VALUE! 6 #VALUE! 10 #VALUE!

A #VALUE! A #VALUE! A #VALUE! A #VALUE!

51 #VALUE! 41 #VALUE! 7 #VALUE! 68 #VALUE!

N NE E SE S SW W NW

1095 NA 1033 NA 875 NA 1134 NA

359 NA 288 NA 54 NA 446 NA

0.34 #VALUE! 0.29 #VALUE! 0.06 #VALUE! 0.41 #VALUE!

7 #VALUE! 6 #VALUE! 5 #VALUE! 7 #VALUE!

A #VALUE! A #VALUE! A #VALUE! A #VALUE!

40 #VALUE! 31 #VALUE! 5 #VALUE! 53 #VALUE!

v2.1

Unit Legend:

vph = vehicles per hour

PHF = peak hour factor

FHV = heavy vehicle factor

pcu = passenger car unit

     Bypass Lane Merge Point Analysis (if applicable)

Does the bypass have a dedicated receiving lane?

Volumes

Right Turn Volume removed from Entry Leg

Volume Characteristics (for entry leg)

PHF #N/A #N/A #N/A #N/A #N/A #N/A

FHV #N/A #N/A #N/A #N/A #N/A #N/A

Fped #N/A #N/A #N/A #N/A #N/A #N/A

NOTE:  Volume Characteristics for Exit Leg are already taken into account

Entry/Conflicting Flows

Entry Flow, pcu/hr #N/A #N/A #N/A #N/A #N/A #N/A

Conflicting Flow, pcu/hr #N/A #N/A #N/A #N/A #N/A #N/A

Bypass Lane Results (HCM 2010 Model)

Entry Capacity of Bypass, vph #N/A #N/A #N/A #N/A #N/A #N/A

Flow Rates of Exiting Traffic, vph #N/A #N/A #N/A #N/A #N/A #N/A

V/C ratio #N/A #N/A #N/A #N/A #N/A #N/A

Control Delay, s/veh #N/A #N/A #N/A #N/A #N/A #N/A

LOS #N/A #N/A #N/A #N/A #N/A #N/A

95th % Queue (ft) #N/A #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass Delay, s/veh #N/A #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass LOS #N/A #N/A #N/A #N/A #N/A #N/A

Bypass 

#1

Bypass 

#2

Bypass 

#3

Bypass 

#4

Bypass 

#5

Bypass 

#6

HCM 2010 Model (build)

Results: Approach Measures of Effectiveness

Entry Capacity, vph

Entry Flow Rates, vph

V/C ratio

Control Delay, s/veh

LOS

95th % Queue (ft)

Calibrated Model (future)

Entry Capacity, vph

V/C ratio

Control Delay, sec/pcu

Bypass Characteristics

Select Entry Leg from Bypass (FROM)

Select Exit Leg for Bypass (TO)

LOS

Entry Flow Rates, vph

95th % Queue (ft)

Notes:

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

1/24/14

Version 2.1

General & Site Information v2.1

Analyst:

Agency/Co:

Date:

Project or PI#:

Year, Peak Hour:

County/District:

Entry Legs (FROM)

N (1) NE (2) E (3) SE (4) S (5) SW (6) W (7) NW (8)

130 155

180 60

40 160

220 0 290 0 0 0 215 0

N NE E SE S SW W NW

99% 100% 99% 100% 100% 100% 99% 100%

1% 0% 1% 0% 0% 0% 1% 0%

0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0

0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

0.990 1.000 0.990 1.000 1.000 1.000 0.990 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

N NE E SE S SW W NW

0 0 143 0 0 0 170 0

0 0 0 0 0 0 0 0

198 0 0 0 0 0 66 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

44 0 176 0 0 0 0 0

0 0 0 0 0 0 0 0

242 0 318 0 0 0 236 0

176 0 170 0 0 0 198 0

Standard Single Lane or Urban Compact

SW (6), vph

Volumes

W (7), vph

   N (1), vph

Exit               NE (2), vph

Legs                 E (3), vph

(TO)               SE (4), vph

S (5), vph

% Bicycle

# of Pedestrians (ped/hr)

PHF

NW (8), vph

Output        Total Vehicles

Volume Characteristics

% Cars

% Heavy Vehicles

FHV

Fped

Flow to Leg #  N (1), pcu/h

NE (2), pcu/h

E (3), pcu/h

Entry/Conflicting Flows

SE (4), pcu/h

S (5), pcu/h

SW (6), pcu/h

W (7), pcu/h

NW (8), pcu/h

Entry flow, pcu/h

Conflicting flow, pcu/h

Enter type here…

Roundabout Type

Urban Compact

Keith McCage

Intersection 

Name:

GDOT/HNTB

1/19/14

0010425

2016, AM

Gwinnett

Walther Blvd./Philip Blvd.

N 

SE 

NE 

E 

S 

SW 

W 

NW 

North

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

1/24/14

Version 2.1

N NE E SE S SW W NW

939 NA 944 NA NA NA 918 NA

239 NA 315 NA NA NA 234 NA

0.25 #VALUE! 0.33 #VALUE! #VALUE! #VALUE! 0.25 #VALUE!

6 #VALUE! 7 #VALUE! #VALUE! #VALUE! 7 #VALUE!

A #VALUE! A #VALUE! #VALUE! #VALUE! A #VALUE!

26 #VALUE! 37 #VALUE! #VALUE! #VALUE! 26 #VALUE!

N NE E SE S SW W NW

1147 NA 1152 NA NA NA 1127 NA

239 NA 315 NA NA NA 234 NA

0.21 #VALUE! 0.28 #VALUE! #VALUE! #VALUE! 0.21 #VALUE!

5 #VALUE! 6 #VALUE! #VALUE! #VALUE! 5 #VALUE!

A #VALUE! A #VALUE! #VALUE! #VALUE! A #VALUE!

20 #VALUE! 29 #VALUE! #VALUE! #VALUE! 20 #VALUE!

v2.1

Unit Legend:

vph = vehicles per hour

PHF = peak hour factor

FHV = heavy vehicle factor

pcu = passenger car unit

     Bypass Lane Merge Point Analysis (if applicable)

Does the bypass have a dedicated receiving lane?

Volumes

Right Turn Volume removed from Entry Leg

Volume Characteristics (for entry leg)

PHF #N/A #N/A #N/A #N/A #N/A #N/A

FHV #N/A #N/A #N/A #N/A #N/A #N/A

Fped #N/A #N/A #N/A #N/A #N/A #N/A

NOTE:  Volume Characteristics for Exit Leg are already taken into account

Entry/Conflicting Flows

Entry Flow, pcu/hr #N/A #N/A #N/A #N/A #N/A #N/A

Conflicting Flow, pcu/hr #N/A #N/A #N/A #N/A #N/A #N/A

Bypass Lane Results (HCM 2010 Model)

Entry Capacity of Bypass, vph #N/A #N/A #N/A #N/A #N/A #N/A

Flow Rates of Exiting Traffic, vph #N/A #N/A #N/A #N/A #N/A #N/A

V/C ratio #N/A #N/A #N/A #N/A #N/A #N/A

Control Delay, s/veh #N/A #N/A #N/A #N/A #N/A #N/A

LOS #N/A #N/A #N/A #N/A #N/A #N/A

95th % Queue (ft) #N/A #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass Delay, s/veh #N/A #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass LOS #N/A #N/A #N/A #N/A #N/A #N/A

Bypass 

#1

Bypass 

#2

Bypass 

#3

Bypass 

#4

Bypass 

#5

Bypass 

#6

HCM 2010 Model (build)

Results: Approach Measures of Effectiveness

Entry Capacity, vph

Entry Flow Rates, vph

V/C ratio

Control Delay, s/veh

LOS

95th % Queue (ft)

Calibrated Model (future)

Entry Capacity, vph

V/C ratio

Control Delay, sec/pcu

Bypass Characteristics

Select Entry Leg from Bypass (FROM)

Select Exit Leg for Bypass (TO)

LOS

Entry Flow Rates, vph

95th % Queue (ft)

Notes:

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

1/24/14

Version 2.1

General & Site Information v2.1

Analyst:

Agency/Co:

Date:

Project or PI#:

Year, Peak Hour:

County/District:

Entry Legs (FROM)

N (1) NE (2) E (3) SE (4) S (5) SW (6) W (7) NW (8)

80 210

240 175

40 165

280 0 245 0 0 0 385 0

N NE E SE S SW W NW

99% 100% 99% 100% 100% 100% 99% 100%

1% 0% 1% 0% 0% 0% 1% 0%

0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0

0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

0.990 1.000 0.990 1.000 1.000 1.000 0.990 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

N NE E SE S SW W NW

0 0 88 0 0 0 231 0

0 0 0 0 0 0 0 0

263 0 0 0 0 0 192 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

44 0 181 0 0 0 0 0

0 0 0 0 0 0 0 0

307 0 269 0 0 0 423 0

181 0 231 0 0 0 263 0

Standard Single Lane or Urban Compact

SW (6), vph

Volumes

W (7), vph

   N (1), vph

Exit               NE (2), vph

Legs                 E (3), vph

(TO)               SE (4), vph

S (5), vph

% Bicycle

# of Pedestrians (ped/hr)

PHF

NW (8), vph

Output        Total Vehicles

Volume Characteristics

% Cars

% Heavy Vehicles

FHV

Fped

Flow to Leg #  N (1), pcu/h

NE (2), pcu/h

E (3), pcu/h

Entry/Conflicting Flows

SE (4), pcu/h

S (5), pcu/h

SW (6), pcu/h

W (7), pcu/h

NW (8), pcu/h

Entry flow, pcu/h

Conflicting flow, pcu/h

Enter type here…

Roundabout Type

Urban Compact

Keith McCage

Intersection 

Name:

GDOT/HNTB

1/19/14

0010425

2016, PM

Gwinnett

Walther Blvd./Philip Blvd.

N 

SE 

NE 

E 

S 

SW 

W 

NW 

North

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

1/24/14

Version 2.1

N NE E SE S SW W NW

933 NA 888 NA NA NA 860 NA

304 NA 266 NA NA NA 418 NA

0.33 #VALUE! 0.30 #VALUE! #VALUE! #VALUE! 0.49 #VALUE!

7 #VALUE! 7 #VALUE! #VALUE! #VALUE! 11 #VALUE!

A #VALUE! A #VALUE! #VALUE! #VALUE! B #VALUE!

36 #VALUE! 32 #VALUE! #VALUE! #VALUE! 68 #VALUE!

N NE E SE S SW W NW

1142 NA 1098 NA NA NA 1069 NA

304 NA 266 NA NA NA 418 NA

0.27 #VALUE! 0.25 #VALUE! #VALUE! #VALUE! 0.40 #VALUE!

6 #VALUE! 6 #VALUE! #VALUE! #VALUE! 8 #VALUE!

A #VALUE! A #VALUE! #VALUE! #VALUE! A #VALUE!

28 #VALUE! 24 #VALUE! #VALUE! #VALUE! 48 #VALUE!

v2.1

Unit Legend:

vph = vehicles per hour

PHF = peak hour factor

FHV = heavy vehicle factor

pcu = passenger car unit

     Bypass Lane Merge Point Analysis (if applicable)

Does the bypass have a dedicated receiving lane?

Volumes

Right Turn Volume removed from Entry Leg

Volume Characteristics (for entry leg)

PHF #N/A #N/A #N/A #N/A #N/A #N/A

FHV #N/A #N/A #N/A #N/A #N/A #N/A

Fped #N/A #N/A #N/A #N/A #N/A #N/A

NOTE:  Volume Characteristics for Exit Leg are already taken into account

Entry/Conflicting Flows

Entry Flow, pcu/hr #N/A #N/A #N/A #N/A #N/A #N/A

Conflicting Flow, pcu/hr #N/A #N/A #N/A #N/A #N/A #N/A

Bypass Lane Results (HCM 2010 Model)

Entry Capacity of Bypass, vph #N/A #N/A #N/A #N/A #N/A #N/A

Flow Rates of Exiting Traffic, vph #N/A #N/A #N/A #N/A #N/A #N/A

V/C ratio #N/A #N/A #N/A #N/A #N/A #N/A

Control Delay, s/veh #N/A #N/A #N/A #N/A #N/A #N/A

LOS #N/A #N/A #N/A #N/A #N/A #N/A

95th % Queue (ft) #N/A #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass Delay, s/veh #N/A #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass LOS #N/A #N/A #N/A #N/A #N/A #N/A

Bypass 

#1

Bypass 

#2

Bypass 

#3

Bypass 

#4

Bypass 

#5

Bypass 

#6

HCM 2010 Model (build)

Results: Approach Measures of Effectiveness

Entry Capacity, vph

Entry Flow Rates, vph

V/C ratio

Control Delay, s/veh

LOS

95th % Queue (ft)

Calibrated Model (future)

Entry Capacity, vph

V/C ratio

Control Delay, sec/pcu

Bypass Characteristics

Select Entry Leg from Bypass (FROM)

Select Exit Leg for Bypass (TO)

LOS

Entry Flow Rates, vph

95th % Queue (ft)

Notes:

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Multi-Lane

1/24/14

Version 2.1

General & Site Information v2.1

Analyst:

Agency/Co:

Date:

Project or PI#:

Year, Peak Hour:

County/District:

Intersection:

N1 (1) N2 (1) NE1 (2) NE2 (2) E1 (3) E2 (3) SE1 (4) SE2 (4)

SELECT SELECT SELECT SELECT SELECT SELECT SELECT SELECT

425 190

290

425 480 0 0 0 0 0 0

S1 (5) S2 (5) SW1 (6) SW2 (6) W1 (7) W2 (7) NW1 (8) NW2 (8)

SELECT SELECT SELECT SELECT SELECT SELECT SELECT SELECT

57 193 127 58

55

115

Entry Volume, vph 172 193 0 0 127 113 0 0

N NE E SE S SW W NW

2 0 0 0 2 0 2 0

2 2 2 2 2 2 2 2

N NE E SE S SW W NW

100% 100% 100% 100% 100% 100% 100% 100%

0% 0% 0% 0% 0% 0% 0% 0%

0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0

0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

N NE E SE S SW W NW

Flow to             N (1), pcu/h 0 0 0 0 272 0 201 0

Volumes

Lane Designation

Keith McCage

GDOT/HNTB

1/19/14

0010425

2016, AM

Entry Legs (FROM)

SW (6), vph

W (7), vph

NW (8), vph

Entry Volume, vph

Lane Designation

Legs                      E (3), vph

(TO)                   SE (4), vph

S (5), vph

SW (6), vph

W (7), vph

NW (8), vph

Entry/Conflicting Flows

N (1), vph

NE (2), vph

E (3), vph

SE (4), vph

S (5), vph

Gwinnett

# of Entry Flow Lanes

# of Conflict Flow Lanes

Volume Characteristics

% Cars

% Heavy Vehicles

% Bicycles

# of Pedestrians (ped/hr)

PHF

Fhv

Fped

Philip Blvd./Hurricane Shoals Rd.

               N (1), vph

Exit                   NE (2), vph

N 

SE 

NE 

E 

S 

SW 

W 

NW (8)

North

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Multi-Lane

1/24/14

Version 2.1

 Leg #             NE (2), pcu/h 0 0 0 0 0 0 0 0

E (3), pcu/h 0 0 0 0 0 0 0 0

SE (4), pcu/h 0 0 0 0 0 0 0 0

S (5), pcu/h 668 0 0 0 0 0 60 0

SW (6), pcu/h 0 0 0 0 0 0 0 0

W (7), pcu/h 315 0 0 0 125 0 0 0

NW (8), pcu/h 0 0 0 0 0 0 0 0

Entry flow, pcu/h 984 0 0 0 397 0 261 0

Entry flow Lane 1, pcu/h 462 0 0 0 187 0 138 0

Entry flow Lane 2, pcu/h 522 0 0 0 210 0 123 0

Conflicting flow, pcu/h 125 0 0 0 201 0 668 0
v2.1

Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2

1029 1035 NA NA 972 982 684 708

462 522 NA NA 187 210 138 123

0.45 0.50 #VALUE! #VALUE! 0.19 0.21 0.20 0.17

8.6 9.5 #VALUE! #VALUE! 5.5 5.7 7.6 7.0

A A #VALUE! #VALUE! A A A A

59 73 #VALUE! #VALUE! 18 20 19 16

Lane Designations Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2

1447 1465 NA NA 1341 1369 840 899

462 522 NA NA 187 210 138 123

0.32 0.36 #VALUE! #VALUE! 0.14 0.15 0.16 0.14

5.2 5.6 #VALUE! #VALUE! 3.8 3.9 5.9 5.3

A A #VALUE! #VALUE! A A A A

35 41 #VALUE! #VALUE! 12 14 15 12

Lane Designations Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

v2.1

Control Delay, s/veh

LOS

95th % Queue (ft)

W
Lane Designations

Entry Capacity, veh/h

Entry Flow Rates, veh/h

V/C ratio

Calibrated Model (future yr) N E S

NE SE SW NW

Control Delay, s/veh

LOS

HCM 2010 Model (build yr)

Lane Designations

Entry Capacity, veh/h

Entry Flow Rates, veh/h

V/C ratio

N E S W

Control Delay, sec/pcu

LOS

Results: Approach Measures of Effectiveness

95th % Queue (ft)

7.3 sec, LOS A

95th % Queue (ft)

Entry Capacity, veh/h

Entry Flow Rates, veh/h

V/C ratio

Approach Delay, LOS 9 sec, LOS A #VALUE! 5.6 sec, LOS A

SE SW NW

Entry Capacity, veh/h

Approach Delay, LOS #VALUE! #VALUE! #VALUE! #VALUE!

     Bypass Lane Merge Point Analysis (if applicable)

Approach Delay, LOS 5.4 sec, LOS A #VALUE! 3.8 sec, LOS A 5.7 sec, LOS A

Approach Delay, LOS #N/A #N/A #N/A #N/A

Entry Flow Rates, veh/h

V/C ratio

Control Delay, sec/pcu

LOS

95th % Queue (ft)

NE

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Multi-Lane

1/24/14

Version 2.1

Does the bypass have a dedicated receiving lane?

2 2 2 2 2 2

Volumes

Entry Leg:  Insert Right Turn Volume

Exit Leg:    (Select Input Method)

Lane Flow in Exit Leg***       

N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A

Critical Lane Flow (Manual) in Exit Leg*** #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

Volume Characteristics 

PHF (Entry Leg) #N/A #N/A #N/A #N/A #N/A #N/A

FHV (Entry Leg) #N/A #N/A #N/A #N/A #N/A #N/A

Fped #N/A #N/A #N/A #N/A #N/A #N/A

PHF (Exit Leg)*** N/A N/A N/A N/A N/A N/A

FHV (Exit Leg)*** N/A N/A N/A N/A N/A N/A

***Volume Characteristics are already taken into account for Default method ONLY.  Insert Values above if Manual method.

Entry/Conflicting Flows

Entry Flow #N/A #N/A #N/A #N/A #N/A #N/A

Conflicting Critical Flow       

Bypass Lane Results 

Entry Capacity of Bypass, veh/h #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

Flow Rates of Exiting Traffic, veh/h #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

V/C ratio #VALUE! #N/A #N/A #N/A #N/A #N/A

Control Delay, sec/pcu #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

LOS #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

95th % Queue (ft) #VALUE! #N/A #N/A #N/A #N/A #N/A

 

Select Entry Leg from Bypass (FROM)

Select Exit Leg for Bypass (TO)

# of Conflicting Exit Flow Lanes

Bypass 

#6

Bypass 

#1

Bypass 

#2

Bypass 

#3

Bypass 

#4

Bypass 

#5Bypass Characteristics

Sum of inner circulatory flow lane to exit leg (leg 

bypass merges into)

Sum of outer circulatory flow lane to exit leg (leg 

bypass merges into)

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Multi-Lane

1/24/14

Version 2.1

General & Site Information v2.1

Analyst:

Agency/Co:

Date:

Project or PI#:

Year, Peak Hour:

County/District:

Intersection:

N1 (1) N2 (1) NE1 (2) NE2 (2) E1 (3) E2 (3) SE1 (4) SE2 (4)

SELECT SELECT SELECT SELECT SELECT SELECT SELECT SELECT

282 163

155

282 318 0 0 0 0 0 0

S1 (5) S2 (5) SW1 (6) SW2 (6) W1 (7) W2 (7) NW1 (8) NW2 (8)

SELECT SELECT SELECT SELECT SELECT SELECT SELECT SELECT

346 464 185

155

65

Entry Volume, vph 411 464 0 0 185 155 0 0

N NE E SE S SW W NW

2 0 0 0 2 0 2 0

2 2 2 2 2 2 2 2

N NE E SE S SW W NW

100% 100% 100% 100% 100% 100% 100% 100%

0% 0% 0% 0% 0% 0% 0% 0%

0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0

0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

N NE E SE S SW W NW

Flow to             N (1), pcu/h 0 0 0 0 880 0 201 0

Volumes

Lane Designation

Keith McCage

GDOT/HNTB

1/19/14

0010425

2016, PM

Entry Legs (FROM)

SW (6), vph

W (7), vph

NW (8), vph

Entry Volume, vph

Lane Designation

Legs                      E (3), vph

(TO)                   SE (4), vph

S (5), vph

SW (6), vph

W (7), vph

NW (8), vph

Entry/Conflicting Flows

N (1), vph

NE (2), vph

E (3), vph

SE (4), vph

S (5), vph

Gwinnett

# of Entry Flow Lanes

# of Conflict Flow Lanes

Volume Characteristics

% Cars

% Heavy Vehicles

% Bicycles

# of Pedestrians (ped/hr)

PHF

Fhv

Fped

Philip Blvd./Hurricane Shoals Rd.

               N (1), vph

Exit                   NE (2), vph

N 

SE 

NE 

E 

S 

SW 

W 

NW (8)

North

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Multi-Lane

1/24/14

Version 2.1

 Leg #             NE (2), pcu/h 0 0 0 0 0 0 0 0

E (3), pcu/h 0 0 0 0 0 0 0 0

SE (4), pcu/h 0 0 0 0 0 0 0 0

S (5), pcu/h 484 0 0 0 0 0 168 0

SW (6), pcu/h 0 0 0 0 0 0 0 0

W (7), pcu/h 168 0 0 0 71 0 0 0

NW (8), pcu/h 0 0 0 0 0 0 0 0

Entry flow, pcu/h 652 0 0 0 951 0 370 0

Entry flow Lane 1, pcu/h 307 0 0 0 447 0 201 0

Entry flow Lane 2, pcu/h 346 0 0 0 504 0 168 0

Conflicting flow, pcu/h 71 0 0 0 201 0 484 0
v2.1

Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2

1072 1075 NA NA 972 982 786 805

307 346 NA NA 447 504 201 168

0.29 0.32 #VALUE! #VALUE! 0.46 0.51 0.26 0.21

6.1 6.5 #VALUE! #VALUE! 9.1 10.0 7.4 6.7

A A #VALUE! #VALUE! A B A A

30 35 #VALUE! #VALUE! 62 75 25 20

Lane Designations Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2

1528 1539 NA NA 1341 1369 1011 1061

307 346 NA NA 447 504 201 168

0.20 0.22 #VALUE! #VALUE! 0.33 0.37 0.20 0.16

3.9 4.1 #VALUE! #VALUE! 5.7 6.0 5.4 4.8

A A #VALUE! #VALUE! A A A A

19 22 #VALUE! #VALUE! 37 43 18 14

Lane Designations Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

v2.1

Control Delay, s/veh

LOS

95th % Queue (ft)

W
Lane Designations

Entry Capacity, veh/h

Entry Flow Rates, veh/h

V/C ratio

Calibrated Model (future yr) N E S

NE SE SW NW

Control Delay, s/veh

LOS

HCM 2010 Model (build yr)

Lane Designations

Entry Capacity, veh/h

Entry Flow Rates, veh/h

V/C ratio

N E S W

Control Delay, sec/pcu

LOS

Results: Approach Measures of Effectiveness

95th % Queue (ft)

7.1 sec, LOS A

95th % Queue (ft)

Entry Capacity, veh/h

Entry Flow Rates, veh/h

V/C ratio

Approach Delay, LOS 6.3 sec, LOS A #VALUE! 9.6 sec, LOS A

SE SW NW

Entry Capacity, veh/h

Approach Delay, LOS #VALUE! #VALUE! #VALUE! #VALUE!

     Bypass Lane Merge Point Analysis (if applicable)

Approach Delay, LOS 4 sec, LOS A #VALUE! 5.9 sec, LOS A 5.2 sec, LOS A

Approach Delay, LOS #N/A #N/A #N/A #N/A

Entry Flow Rates, veh/h

V/C ratio

Control Delay, sec/pcu

LOS

95th % Queue (ft)

NE

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Multi-Lane

1/24/14

Version 2.1

Does the bypass have a dedicated receiving lane?

2 2 2 2 2 2

Volumes

Entry Leg:  Insert Right Turn Volume

Exit Leg:    (Select Input Method)

Lane Flow in Exit Leg***       

N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A

Critical Lane Flow (Manual) in Exit Leg*** #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

Volume Characteristics 

PHF (Entry Leg) #N/A #N/A #N/A #N/A #N/A #N/A

FHV (Entry Leg) #N/A #N/A #N/A #N/A #N/A #N/A

Fped #N/A #N/A #N/A #N/A #N/A #N/A

PHF (Exit Leg)*** N/A N/A N/A N/A N/A N/A

FHV (Exit Leg)*** N/A N/A N/A N/A N/A N/A

***Volume Characteristics are already taken into account for Default method ONLY.  Insert Values above if Manual method.

Entry/Conflicting Flows

Entry Flow #N/A #N/A #N/A #N/A #N/A #N/A

Conflicting Critical Flow       

Bypass Lane Results 

Entry Capacity of Bypass, veh/h #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

Flow Rates of Exiting Traffic, veh/h #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

V/C ratio #VALUE! #N/A #N/A #N/A #N/A #N/A

Control Delay, sec/pcu #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

LOS #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

95th % Queue (ft) #VALUE! #N/A #N/A #N/A #N/A #N/A

 

Select Entry Leg from Bypass (FROM)

Select Exit Leg for Bypass (TO)

# of Conflicting Exit Flow Lanes

Bypass 

#6

Bypass 

#1

Bypass 

#2

Bypass 

#3

Bypass 

#4

Bypass 

#5Bypass Characteristics

Sum of inner circulatory flow lane to exit leg (leg 

bypass merges into)

Sum of outer circulatory flow lane to exit leg (leg 

bypass merges into)

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

1/24/14

Version 2.1

General & Site Information v2.1

Analyst:

Agency/Co:

Date:

Project or PI#:

Year, Peak Hour:

County/District:

Entry Legs (FROM)

N (1) NE (2) E (3) SE (4) S (5) SW (6) W (7) NW (8)

85 20 410

115 40 160

10 5 20

45 160 50

170 0 250 0 110 0 590 0

N NE E SE S SW W NW

96% 100% 96% 100% 100% 100% 96% 100%

4% 0% 4% 0% 0% 0% 4% 0%

0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0

0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

0.962 1.000 0.962 1.000 1.000 1.000 0.962 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

N NE E SE S SW W NW

0 0 96 0 22 0 463 0

0 0 0 0 0 0 0 0

130 0 0 0 43 0 181 0

0 0 0 0 0 0 0 0

11 0 6 0 0 0 23 0

0 0 0 0 0 0 0 0

51 0 181 0 54 0 0 0

0 0 0 0 0 0 0 0

192 0 283 0 120 0 667 0

241 0 540 0 774 0 147 0

Standard Single Lane or Urban Compact

SW (6), vph

Volumes

W (7), vph

   N (1), vph

Exit               NE (2), vph

Legs                 E (3), vph

(TO)               SE (4), vph

S (5), vph

% Bicycle

# of Pedestrians (ped/hr)

PHF

NW (8), vph

Output        Total Vehicles

Volume Characteristics

% Cars

% Heavy Vehicles

FHV

Fped

Flow to Leg #  N (1), pcu/h

NE (2), pcu/h

E (3), pcu/h

Entry/Conflicting Flows

SE (4), pcu/h

S (5), pcu/h

SW (6), pcu/h

W (7), pcu/h

NW (8), pcu/h

Entry flow, pcu/h

Conflicting flow, pcu/h

Enter type here…

Roundabout Type

Urban Compact

Keith McCage

Intersection 

Name:

GDOT/HNTB

1/19/14

0010425

2036, AM

Gwinnett

Walther Blvd./Tree Creek Blvd.

N 

SE 

NE 

E 

S 

SW 

W 

NW 

North

Georgia Department of Transportation
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Roundabout Analysis Tool

Single Lane

1/24/14

Version 2.1

N NE E SE S SW W NW

854 NA 633 NA 521 NA 938 NA

185 NA 272 NA 120 NA 641 NA

0.22 #VALUE! 0.43 #VALUE! 0.23 #VALUE! 0.68 #VALUE!

6 #VALUE! 12 #VALUE! 10 #VALUE! 15 #VALUE!

A #VALUE! B #VALUE! B #VALUE! C #VALUE!

21 #VALUE! 56 #VALUE! 22 #VALUE! 146 #VALUE!

N NE E SE S SW W NW

1057 NA 832 NA 717 NA 1140 NA

185 NA 272 NA 120 NA 641 NA

0.18 #VALUE! 0.34 #VALUE! 0.17 #VALUE! 0.59 #VALUE!

5 #VALUE! 8 #VALUE! 7 #VALUE! 10 #VALUE!

A #VALUE! A #VALUE! A #VALUE! B #VALUE!

17 #VALUE! 39 #VALUE! 15 #VALUE! 103 #VALUE!

v2.1

Unit Legend:

vph = vehicles per hour

PHF = peak hour factor

FHV = heavy vehicle factor

pcu = passenger car unit

     Bypass Lane Merge Point Analysis (if applicable)

Does the bypass have a dedicated receiving lane?

Volumes

Right Turn Volume removed from Entry Leg

Volume Characteristics (for entry leg)

PHF #N/A #N/A #N/A #N/A #N/A #N/A

FHV #N/A #N/A #N/A #N/A #N/A #N/A

Fped #N/A #N/A #N/A #N/A #N/A #N/A

NOTE:  Volume Characteristics for Exit Leg are already taken into account

Entry/Conflicting Flows

Entry Flow, pcu/hr #N/A #N/A #N/A #N/A #N/A #N/A

Conflicting Flow, pcu/hr #N/A #N/A #N/A #N/A #N/A #N/A

Bypass Lane Results (HCM 2010 Model)

Entry Capacity of Bypass, vph #N/A #N/A #N/A #N/A #N/A #N/A

Flow Rates of Exiting Traffic, vph #N/A #N/A #N/A #N/A #N/A #N/A

V/C ratio #N/A #N/A #N/A #N/A #N/A #N/A

Control Delay, s/veh #N/A #N/A #N/A #N/A #N/A #N/A

LOS #N/A #N/A #N/A #N/A #N/A #N/A

95th % Queue (ft) #N/A #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass Delay, s/veh #N/A #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass LOS #N/A #N/A #N/A #N/A #N/A #N/A

Bypass 

#1

Bypass 

#2

Bypass 

#3

Bypass 

#4

Bypass 

#5

Bypass 

#6

HCM 2010 Model (build)

Results: Approach Measures of Effectiveness

Entry Capacity, vph

Entry Flow Rates, vph

V/C ratio

Control Delay, s/veh

LOS

95th % Queue (ft)

Calibrated Model (future)

Entry Capacity, vph

V/C ratio

Control Delay, sec/pcu

Bypass Characteristics

Select Entry Leg from Bypass (FROM)

Select Exit Leg for Bypass (TO)

LOS

Entry Flow Rates, vph

95th % Queue (ft)

Notes:

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

1/24/14

Version 2.1

General & Site Information v2.1

Analyst:

Agency/Co:

Date:

Project or PI#:

Year, Peak Hour:

County/District:

Entry Legs (FROM)

N (1) NE (2) E (3) SE (4) S (5) SW (6) W (7) NW (8)

135 20 250

140 20 175

15 5 75

250 185 20

405 0 325 0 60 0 500 0

N NE E SE S SW W NW

96% 100% 96% 100% 100% 100% 96% 100%

4% 0% 4% 0% 0% 0% 4% 0%

0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0

0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

0.962 1.000 0.962 1.000 1.000 1.000 0.962 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

N NE E SE S SW W NW

0 0 153 0 22 0 283 0

0 0 0 0 0 0 0 0

158 0 0 0 22 0 198 0

0 0 0 0 0 0 0 0

17 0 6 0 0 0 85 0

0 0 0 0 0 0 0 0

283 0 209 0 22 0 0 0

0 0 0 0 0 0 0 0

458 0 367 0 65 0 565 0

237 0 326 0 639 0 181 0

Standard Single Lane or Urban Compact

SW (6), vph

Volumes

W (7), vph

   N (1), vph

Exit               NE (2), vph

Legs                 E (3), vph

(TO)               SE (4), vph

S (5), vph

% Bicycle

# of Pedestrians (ped/hr)

PHF

NW (8), vph

Output        Total Vehicles

Volume Characteristics

% Cars

% Heavy Vehicles

FHV

Fped

Flow to Leg #  N (1), pcu/h

NE (2), pcu/h

E (3), pcu/h

Entry/Conflicting Flows

SE (4), pcu/h

S (5), pcu/h

SW (6), pcu/h

W (7), pcu/h

NW (8), pcu/h

Entry flow, pcu/h

Conflicting flow, pcu/h

Enter type here…

Roundabout Type

Urban Compact

Keith McCage

Intersection 

Name:

GDOT/HNTB

1/19/14

0010425

2036, PM

Gwinnett

Walther Blvd./Tree Creek Blvd.

N 

SE 

NE 

E 

S 

SW 

W 

NW 

North

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

1/24/14

Version 2.1

N NE E SE S SW W NW

858 NA 784 NA 597 NA 907 NA

440 NA 353 NA 65 NA 543 NA

0.51 #VALUE! 0.45 #VALUE! 0.11 #VALUE! 0.60 #VALUE!

11 #VALUE! 11 #VALUE! 7 #VALUE! 13 #VALUE!

B #VALUE! B #VALUE! A #VALUE! B #VALUE!

78 #VALUE! 61 #VALUE! 9 #VALUE! 107 #VALUE!

N NE E SE S SW W NW

1061 NA 987 NA 800 NA 1109 NA

440 NA 353 NA 65 NA 543 NA

0.43 #VALUE! 0.37 #VALUE! 0.08 #VALUE! 0.51 #VALUE!

8 #VALUE! 8 #VALUE! 5 #VALUE! 9 #VALUE!

A #VALUE! A #VALUE! A #VALUE! A #VALUE!

58 #VALUE! 45 #VALUE! 7 #VALUE! 78 #VALUE!

v2.1

Unit Legend:

vph = vehicles per hour

PHF = peak hour factor

FHV = heavy vehicle factor

pcu = passenger car unit

     Bypass Lane Merge Point Analysis (if applicable)

Does the bypass have a dedicated receiving lane?

Volumes

Right Turn Volume removed from Entry Leg

Volume Characteristics (for entry leg)

PHF #N/A #N/A #N/A #N/A #N/A #N/A

FHV #N/A #N/A #N/A #N/A #N/A #N/A

Fped #N/A #N/A #N/A #N/A #N/A #N/A

NOTE:  Volume Characteristics for Exit Leg are already taken into account

Entry/Conflicting Flows

Entry Flow, pcu/hr #N/A #N/A #N/A #N/A #N/A #N/A

Conflicting Flow, pcu/hr #N/A #N/A #N/A #N/A #N/A #N/A

Bypass Lane Results (HCM 2010 Model)

Entry Capacity of Bypass, vph #N/A #N/A #N/A #N/A #N/A #N/A

Flow Rates of Exiting Traffic, vph #N/A #N/A #N/A #N/A #N/A #N/A

V/C ratio #N/A #N/A #N/A #N/A #N/A #N/A

Control Delay, s/veh #N/A #N/A #N/A #N/A #N/A #N/A

LOS #N/A #N/A #N/A #N/A #N/A #N/A

95th % Queue (ft) #N/A #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass Delay, s/veh #N/A #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass LOS #N/A #N/A #N/A #N/A #N/A #N/A

Bypass 

#1

Bypass 

#2

Bypass 

#3

Bypass 

#4

Bypass 

#5

Bypass 

#6

HCM 2010 Model (build)

Results: Approach Measures of Effectiveness

Entry Capacity, vph

Entry Flow Rates, vph

V/C ratio

Control Delay, s/veh

LOS

95th % Queue (ft)

Calibrated Model (future)

Entry Capacity, vph

V/C ratio

Control Delay, sec/pcu

Bypass Characteristics

Select Entry Leg from Bypass (FROM)

Select Exit Leg for Bypass (TO)

LOS

Entry Flow Rates, vph

95th % Queue (ft)

Notes:

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

1/24/14

Version 2.1

General & Site Information v2.1

Analyst:

Agency/Co:

Date:

Project or PI#:

Year, Peak Hour:

County/District:

Entry Legs (FROM)

N (1) NE (2) E (3) SE (4) S (5) SW (6) W (7) NW (8)

155 185

220 75

50 200

270 0 355 0 0 0 260 0

N NE E SE S SW W NW

99% 100% 99% 100% 100% 100% 99% 100%

1% 0% 1% 0% 0% 0% 1% 0%

0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0

0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

0.990 1.000 0.990 1.000 1.000 1.000 0.990 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

N NE E SE S SW W NW

0 0 170 0 0 0 203 0

0 0 0 0 0 0 0 0

242 0 0 0 0 0 82 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

55 0 220 0 0 0 0 0

0 0 0 0 0 0 0 0

296 0 390 0 0 0 285 0

220 0 203 0 0 0 242 0

Standard Single Lane or Urban Compact

SW (6), vph

Volumes

W (7), vph

   N (1), vph

Exit               NE (2), vph

Legs                 E (3), vph

(TO)               SE (4), vph

S (5), vph

% Bicycle

# of Pedestrians (ped/hr)

PHF

NW (8), vph

Output        Total Vehicles

Volume Characteristics

% Cars

% Heavy Vehicles

FHV

Fped

Flow to Leg #  N (1), pcu/h

NE (2), pcu/h

E (3), pcu/h

Entry/Conflicting Flows

SE (4), pcu/h

S (5), pcu/h

SW (6), pcu/h

W (7), pcu/h

NW (8), pcu/h

Entry flow, pcu/h

Conflicting flow, pcu/h

Enter type here…

Roundabout Type

Urban Compact

Keith McCage

Intersection 

Name:

GDOT/HNTB

1/19/14

0010425

2036, AM

Gwinnett

Walther Blvd./Philip Blvd.

N 

SE 

NE 

E 

S 

SW 

W 

NW 

North

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

1/24/14

Version 2.1

N NE E SE S SW W NW

898 NA 913 NA NA NA 879 NA

293 NA 386 NA NA NA 283 NA

0.33 #VALUE! 0.42 #VALUE! #VALUE! #VALUE! 0.32 #VALUE!

8 #VALUE! 9 #VALUE! #VALUE! #VALUE! 8 #VALUE!

A #VALUE! A #VALUE! #VALUE! #VALUE! A #VALUE!

36 #VALUE! 54 #VALUE! #VALUE! #VALUE! 35 #VALUE!

N NE E SE S SW W NW

1107 NA 1122 NA NA NA 1088 NA

293 NA 386 NA NA NA 283 NA

0.27 #VALUE! 0.35 #VALUE! #VALUE! #VALUE! 0.26 #VALUE!

6 #VALUE! 7 #VALUE! #VALUE! #VALUE! 6 #VALUE!

A #VALUE! A #VALUE! #VALUE! #VALUE! A #VALUE!

27 #VALUE! 40 #VALUE! #VALUE! #VALUE! 27 #VALUE!

v2.1

Unit Legend:

vph = vehicles per hour

PHF = peak hour factor

FHV = heavy vehicle factor

pcu = passenger car unit

     Bypass Lane Merge Point Analysis (if applicable)

Does the bypass have a dedicated receiving lane?

Volumes

Right Turn Volume removed from Entry Leg

Volume Characteristics (for entry leg)

PHF #N/A #N/A #N/A #N/A #N/A #N/A

FHV #N/A #N/A #N/A #N/A #N/A #N/A

Fped #N/A #N/A #N/A #N/A #N/A #N/A

NOTE:  Volume Characteristics for Exit Leg are already taken into account

Entry/Conflicting Flows

Entry Flow, pcu/hr #N/A #N/A #N/A #N/A #N/A #N/A

Conflicting Flow, pcu/hr #N/A #N/A #N/A #N/A #N/A #N/A

Bypass Lane Results (HCM 2010 Model)

Entry Capacity of Bypass, vph #N/A #N/A #N/A #N/A #N/A #N/A

Flow Rates of Exiting Traffic, vph #N/A #N/A #N/A #N/A #N/A #N/A

V/C ratio #N/A #N/A #N/A #N/A #N/A #N/A

Control Delay, s/veh #N/A #N/A #N/A #N/A #N/A #N/A

LOS #N/A #N/A #N/A #N/A #N/A #N/A

95th % Queue (ft) #N/A #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass Delay, s/veh #N/A #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass LOS #N/A #N/A #N/A #N/A #N/A #N/A

Bypass 

#1

Bypass 

#2

Bypass 

#3

Bypass 

#4

Bypass 

#5

Bypass 

#6

HCM 2010 Model (build)

Results: Approach Measures of Effectiveness

Entry Capacity, vph

Entry Flow Rates, vph

V/C ratio

Control Delay, s/veh

LOS

95th % Queue (ft)

Calibrated Model (future)

Entry Capacity, vph

V/C ratio

Control Delay, sec/pcu

Bypass Characteristics

Select Entry Leg from Bypass (FROM)

Select Exit Leg for Bypass (TO)

LOS

Entry Flow Rates, vph

95th % Queue (ft)

Notes:

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

1/24/14

Version 2.1

General & Site Information v2.1

Analyst:

Agency/Co:

Date:

Project or PI#:

Year, Peak Hour:

County/District:

Entry Legs (FROM)

N (1) NE (2) E (3) SE (4) S (5) SW (6) W (7) NW (8)

100 255

295 215

45 200

340 0 300 0 0 0 470 0

N NE E SE S SW W NW

99% 100% 99% 100% 100% 100% 99% 100%

1% 0% 1% 0% 0% 0% 1% 0%

0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0

0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

0.990 1.000 0.990 1.000 1.000 1.000 0.990 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

N NE E SE S SW W NW

0 0 110 0 0 0 280 0

0 0 0 0 0 0 0 0

324 0 0 0 0 0 236 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

49 0 220 0 0 0 0 0

0 0 0 0 0 0 0 0

373 0 329 0 0 0 516 0

220 0 280 0 0 0 324 0

Standard Single Lane or Urban Compact

SW (6), vph

Volumes

W (7), vph

   N (1), vph

Exit               NE (2), vph

Legs                 E (3), vph

(TO)               SE (4), vph

S (5), vph

% Bicycle

# of Pedestrians (ped/hr)

PHF

NW (8), vph

Output        Total Vehicles

Volume Characteristics

% Cars

% Heavy Vehicles

FHV

Fped

Flow to Leg #  N (1), pcu/h

NE (2), pcu/h

E (3), pcu/h

Entry/Conflicting Flows

SE (4), pcu/h

S (5), pcu/h

SW (6), pcu/h

W (7), pcu/h

NW (8), pcu/h

Entry flow, pcu/h

Conflicting flow, pcu/h

Enter type here…

Roundabout Type

Urban Compact

Keith McCage

Intersection 

Name:

GDOT/HNTB

1/19/14

0010425

2036, PM

Gwinnett

Walther Blvd./Philip Blvd.

N 

SE 

NE 

E 

S 

SW 

W 

NW 

North

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Single Lane

1/24/14

Version 2.1

N NE E SE S SW W NW

898 NA 846 NA NA NA 809 NA

370 NA 326 NA NA NA 511 NA

0.41 #VALUE! 0.39 #VALUE! #VALUE! #VALUE! 0.63 #VALUE!

9 #VALUE! 9 #VALUE! #VALUE! #VALUE! 15 #VALUE!

A #VALUE! A #VALUE! #VALUE! #VALUE! B #VALUE!

51 #VALUE! 46 #VALUE! #VALUE! #VALUE! 116 #VALUE!

N NE E SE S SW W NW

1107 NA 1055 NA NA NA 1019 NA

370 NA 326 NA NA NA 511 NA

0.34 #VALUE! 0.31 #VALUE! #VALUE! #VALUE! 0.51 #VALUE!

7 #VALUE! 7 #VALUE! #VALUE! #VALUE! 10 #VALUE!

A #VALUE! A #VALUE! #VALUE! #VALUE! A #VALUE!

38 #VALUE! 34 #VALUE! #VALUE! #VALUE! 74 #VALUE!

v2.1

Unit Legend:

vph = vehicles per hour

PHF = peak hour factor

FHV = heavy vehicle factor

pcu = passenger car unit

     Bypass Lane Merge Point Analysis (if applicable)

Does the bypass have a dedicated receiving lane?

Volumes

Right Turn Volume removed from Entry Leg

Volume Characteristics (for entry leg)

PHF #N/A #N/A #N/A #N/A #N/A #N/A

FHV #N/A #N/A #N/A #N/A #N/A #N/A

Fped #N/A #N/A #N/A #N/A #N/A #N/A

NOTE:  Volume Characteristics for Exit Leg are already taken into account

Entry/Conflicting Flows

Entry Flow, pcu/hr #N/A #N/A #N/A #N/A #N/A #N/A

Conflicting Flow, pcu/hr #N/A #N/A #N/A #N/A #N/A #N/A

Bypass Lane Results (HCM 2010 Model)

Entry Capacity of Bypass, vph #N/A #N/A #N/A #N/A #N/A #N/A

Flow Rates of Exiting Traffic, vph #N/A #N/A #N/A #N/A #N/A #N/A

V/C ratio #N/A #N/A #N/A #N/A #N/A #N/A

Control Delay, s/veh #N/A #N/A #N/A #N/A #N/A #N/A

LOS #N/A #N/A #N/A #N/A #N/A #N/A

95th % Queue (ft) #N/A #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass Delay, s/veh #N/A #N/A #N/A #N/A #N/A #N/A

Approach w/Bypass LOS #N/A #N/A #N/A #N/A #N/A #N/A

Bypass 

#1

Bypass 

#2

Bypass 

#3

Bypass 

#4

Bypass 

#5

Bypass 

#6

HCM 2010 Model (build)

Results: Approach Measures of Effectiveness

Entry Capacity, vph

Entry Flow Rates, vph

V/C ratio

Control Delay, s/veh

LOS

95th % Queue (ft)

Calibrated Model (future)

Entry Capacity, vph

V/C ratio

Control Delay, sec/pcu

Bypass Characteristics

Select Entry Leg from Bypass (FROM)

Select Exit Leg for Bypass (TO)

LOS

Entry Flow Rates, vph

95th % Queue (ft)

Notes:

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Multi-Lane

1/24/14

Version 2.1

General & Site Information v2.1

Analyst:

Agency/Co:

Date:

Project or PI#:

Year, Peak Hour:

County/District:

Intersection:

N1 (1) N2 (1) NE1 (2) NE2 (2) E1 (3) E2 (3) SE1 (4) SE2 (4)

SELECT SELECT SELECT SELECT SELECT SELECT SELECT SELECT

519 231

355

519 586 0 0 0 0 0 0

S1 (5) S2 (5) SW1 (6) SW2 (6) W1 (7) W2 (7) NW1 (8) NW2 (8)

SELECT SELECT SELECT SELECT SELECT SELECT SELECT SELECT

74 241 159 56

85

140

Entry Volume, vph 214 241 0 0 159 141 0 0

N NE E SE S SW W NW

2 0 0 0 2 0 2 0

2 2 2 2 2 2 2 2

N NE E SE S SW W NW

100% 100% 100% 100% 100% 100% 100% 100%

0% 0% 0% 0% 0% 0% 0% 0%

0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0

0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

N NE E SE S SW W NW

Flow to             N (1), pcu/h 0 0 0 0 342 0 234 0

Gwinnett

# of Entry Flow Lanes

# of Conflict Flow Lanes

Volume Characteristics

% Cars

% Heavy Vehicles

% Bicycles

# of Pedestrians (ped/hr)

PHF

Fhv

Fped

Philip Blvd./Hurricane Shoals Rd.

               N (1), vph

Exit                   NE (2), vph

Legs                      E (3), vph

(TO)                   SE (4), vph

S (5), vph

SW (6), vph

W (7), vph

NW (8), vph

Entry/Conflicting Flows

N (1), vph

NE (2), vph

E (3), vph

SE (4), vph

S (5), vph

Volumes

Lane Designation

Keith McCage

GDOT/HNTB

1/19/14

0010425

2036, AM

Entry Legs (FROM)

SW (6), vph

W (7), vph

NW (8), vph

Entry Volume, vph

Lane Designation

N 

SE 

NE 

E 

S 

SW 

W 

NW (8)

North

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Multi-Lane

1/24/14

Version 2.1

 Leg #             NE (2), pcu/h 0 0 0 0 0 0 0 0

E (3), pcu/h 0 0 0 0 0 0 0 0

SE (4), pcu/h 0 0 0 0 0 0 0 0

S (5), pcu/h 815 0 0 0 0 0 92 0

SW (6), pcu/h 0 0 0 0 0 0 0 0

W (7), pcu/h 386 0 0 0 152 0 0 0

NW (8), pcu/h 0 0 0 0 0 0 0 0

Entry flow, pcu/h 1201 0 0 0 495 0 326 0

Entry flow Lane 1, pcu/h 564 0 0 0 233 0 173 0

Entry flow Lane 2, pcu/h 637 0 0 0 262 0 153 0

Conflicting flow, pcu/h 152 0 0 0 234 0 815 0
v2.1

Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2

1008 1016 NA NA 948 959 613 639

564 637 NA NA 233 262 173 153

0.56 0.63 #VALUE! #VALUE! 0.25 0.27 0.28 0.24

10.8 12.4 #VALUE! #VALUE! 6.3 6.5 9.6 8.6

B B #VALUE! #VALUE! A A A A

90 115 #VALUE! #VALUE! 24 28 29 23

Lane Designations Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2

1408 1430 NA NA 1298 1329 726 787

564 637 NA NA 233 262 173 153

0.40 0.45 #VALUE! #VALUE! 0.18 0.20 0.24 0.19

6.3 6.7 #VALUE! #VALUE! 4.3 4.4 7.7 6.6

A A #VALUE! #VALUE! A A A A

49 59 #VALUE! #VALUE! 16 18 23 18

Lane Designations Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

v2.1

Approach Delay, LOS #VALUE! #VALUE! #VALUE! #VALUE!

     Bypass Lane Merge Point Analysis (if applicable)

Approach Delay, LOS 6.5 sec, LOS A #VALUE! 4.3 sec, LOS A 7.2 sec, LOS A

Approach Delay, LOS #N/A #N/A #N/A #N/A

Entry Flow Rates, veh/h

V/C ratio

Control Delay, sec/pcu

LOS

95th % Queue (ft)

NE SE SW NW

Entry Capacity, veh/h

95th % Queue (ft)

Entry Capacity, veh/h

Entry Flow Rates, veh/h

V/C ratio

Approach Delay, LOS 11.7 sec, LOS B #VALUE! 6.4 sec, LOS A

Control Delay, sec/pcu

LOS

Results: Approach Measures of Effectiveness

95th % Queue (ft)

9.1 sec, LOS A

Control Delay, s/veh

LOS

HCM 2010 Model (build yr)

Lane Designations

Entry Capacity, veh/h

Entry Flow Rates, veh/h

V/C ratio

N E S W

NE SE SW NW

W
Lane Designations

Entry Capacity, veh/h

Entry Flow Rates, veh/h

V/C ratio

Calibrated Model (future yr) N E S

Control Delay, s/veh

LOS

95th % Queue (ft)

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Multi-Lane

1/24/14

Version 2.1

Does the bypass have a dedicated receiving lane?

2 2 2 2 2 2

Volumes

Entry Leg:  Insert Right Turn Volume

Exit Leg:    (Select Input Method)

Lane Flow in Exit Leg***       

N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A

Critical Lane Flow (Manual) in Exit Leg*** #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

Volume Characteristics 

PHF (Entry Leg) #N/A #N/A #N/A #N/A #N/A #N/A

FHV (Entry Leg) #N/A #N/A #N/A #N/A #N/A #N/A

Fped #N/A #N/A #N/A #N/A #N/A #N/A

PHF (Exit Leg)*** N/A N/A N/A N/A N/A N/A

FHV (Exit Leg)*** N/A N/A N/A N/A N/A N/A

***Volume Characteristics are already taken into account for Default method ONLY.  Insert Values above if Manual method.

Entry/Conflicting Flows

Entry Flow #N/A #N/A #N/A #N/A #N/A #N/A

Conflicting Critical Flow       

Bypass Lane Results 

Entry Capacity of Bypass, veh/h #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

Flow Rates of Exiting Traffic, veh/h #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

V/C ratio #VALUE! #N/A #N/A #N/A #N/A #N/A

Control Delay, sec/pcu #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

LOS #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

95th % Queue (ft) #VALUE! #N/A #N/A #N/A #N/A #N/A

 

Sum of inner circulatory flow lane to exit leg (leg 

bypass merges into)

Sum of outer circulatory flow lane to exit leg (leg 

bypass merges into)

Bypass 

#4

Bypass 

#5Bypass Characteristics

Select Entry Leg from Bypass (FROM)

Select Exit Leg for Bypass (TO)

# of Conflicting Exit Flow Lanes

Bypass 

#6

Bypass 

#1

Bypass 

#2

Bypass 

#3

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Multi-Lane

1/24/14

Version 2.1

General & Site Information v2.1

Analyst:

Agency/Co:

Date:

Project or PI#:

Year, Peak Hour:

County/District:

Intersection:

N1 (1) N2 (1) NE1 (2) NE2 (2) E1 (3) E2 (3) SE1 (4) SE2 (4)

SELECT SELECT SELECT SELECT SELECT SELECT SELECT SELECT

343 197

190

343 387 0 0 0 0 0 0

S1 (5) S2 (5) SW1 (6) SW2 (6) W1 (7) W2 (7) NW1 (8) NW2 (8)

SELECT SELECT SELECT SELECT SELECT SELECT SELECT SELECT

421 564 268 82

155

80

Entry Volume, vph 501 564 0 0 268 237 0 0

N NE E SE S SW W NW

2 0 0 0 2 0 2 0

2 2 2 2 2 2 2 2

N NE E SE S SW W NW

100% 100% 100% 100% 100% 100% 100% 100%

0% 0% 0% 0% 0% 0% 0% 0%

0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0

0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

N NE E SE S SW W NW

Flow to             N (1), pcu/h 0 0 0 0 1071 0 380 0

Gwinnett

# of Entry Flow Lanes

# of Conflict Flow Lanes

Volume Characteristics

% Cars

% Heavy Vehicles

% Bicycles

# of Pedestrians (ped/hr)

PHF

Fhv

Fped

Philip Blvd./Hurricane Shoals Rd.

               N (1), vph

Exit                   NE (2), vph

Legs                      E (3), vph

(TO)                   SE (4), vph

S (5), vph

SW (6), vph

W (7), vph

NW (8), vph

Entry/Conflicting Flows

N (1), vph

NE (2), vph

E (3), vph

SE (4), vph

S (5), vph

Volumes

Lane Designation

Keith McCage

GDOT/HNTB

1/19/14

0010425

2036, PM

Entry Legs (FROM)

SW (6), vph

W (7), vph

NW (8), vph

Entry Volume, vph

Lane Designation

N 

SE 

NE 

E 

S 

SW 

W 

NW (8)

North

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Multi-Lane

1/24/14

Version 2.1

 Leg #             NE (2), pcu/h 0 0 0 0 0 0 0 0

E (3), pcu/h 0 0 0 0 0 0 0 0

SE (4), pcu/h 0 0 0 0 0 0 0 0

S (5), pcu/h 587 0 0 0 0 0 168 0

SW (6), pcu/h 0 0 0 0 0 0 0 0

W (7), pcu/h 207 0 0 0 87 0 0 0

NW (8), pcu/h 0 0 0 0 0 0 0 0

Entry flow, pcu/h 793 0 0 0 1158 0 549 0

Entry flow Lane 1, pcu/h 373 0 0 0 545 0 291 0

Entry flow Lane 2, pcu/h 421 0 0 0 613 0 258 0

Conflicting flow, pcu/h 87 0 0 0 380 0 587 0
v2.1

Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2

1059 1063 NA NA 849 866 728 749

373 421 NA NA 545 613 291 258

0.35 0.40 #VALUE! #VALUE! 0.64 0.71 0.40 0.34

7.0 7.6 #VALUE! #VALUE! 14.7 17.1 10.2 9.0

A A #VALUE! #VALUE! B C B A

40 48 #VALUE! #VALUE! 119 152 48 38

Lane Designations Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2

1503 1517 NA NA 1121 1165 912 967

373 421 NA NA 545 613 291 258

0.25 0.28 #VALUE! #VALUE! 0.49 0.53 0.32 0.27

4.4 4.7 #VALUE! #VALUE! 8.6 9.1 7.4 6.4

A A #VALUE! #VALUE! A A A A

25 29 #VALUE! #VALUE! 68 80 35 27

Lane Designations Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2 Lane 1 Lane 2

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

#VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

v2.1

Approach Delay, LOS #VALUE! #VALUE! #VALUE! #VALUE!

     Bypass Lane Merge Point Analysis (if applicable)

Approach Delay, LOS 4.6 sec, LOS A #VALUE! 8.9 sec, LOS A 6.9 sec, LOS A

Approach Delay, LOS #N/A #N/A #N/A #N/A

Entry Flow Rates, veh/h

V/C ratio

Control Delay, sec/pcu

LOS

95th % Queue (ft)

NE SE SW NW

Entry Capacity, veh/h

95th % Queue (ft)

Entry Capacity, veh/h

Entry Flow Rates, veh/h

V/C ratio

Approach Delay, LOS 7.3 sec, LOS A #VALUE! 16 sec, LOS C

Control Delay, sec/pcu

LOS

Results: Approach Measures of Effectiveness

95th % Queue (ft)

9.7 sec, LOS A

Control Delay, s/veh

LOS

HCM 2010 Model (build yr)

Lane Designations

Entry Capacity, veh/h

Entry Flow Rates, veh/h

V/C ratio

N E S W

NE SE SW NW

W
Lane Designations

Entry Capacity, veh/h

Entry Flow Rates, veh/h

V/C ratio

Calibrated Model (future yr) N E S

Control Delay, s/veh

LOS

95th % Queue (ft)

Georgia Department of Transportation

Office of Traffic Operations



Roundabout Analysis Tool

Multi-Lane

1/24/14

Version 2.1

Does the bypass have a dedicated receiving lane?

2 2 2 2 2 2

Volumes

Entry Leg:  Insert Right Turn Volume

Exit Leg:    (Select Input Method)

Lane Flow in Exit Leg***       

N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A

Critical Lane Flow (Manual) in Exit Leg*** #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

Volume Characteristics 

PHF (Entry Leg) #N/A #N/A #N/A #N/A #N/A #N/A

FHV (Entry Leg) #N/A #N/A #N/A #N/A #N/A #N/A

Fped #N/A #N/A #N/A #N/A #N/A #N/A

PHF (Exit Leg)*** N/A N/A N/A N/A N/A N/A

FHV (Exit Leg)*** N/A N/A N/A N/A N/A N/A

***Volume Characteristics are already taken into account for Default method ONLY.  Insert Values above if Manual method.

Entry/Conflicting Flows

Entry Flow #N/A #N/A #N/A #N/A #N/A #N/A

Conflicting Critical Flow       

Bypass Lane Results 

Entry Capacity of Bypass, veh/h #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

Flow Rates of Exiting Traffic, veh/h #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

V/C ratio #VALUE! #N/A #N/A #N/A #N/A #N/A

Control Delay, sec/pcu #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

LOS #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

95th % Queue (ft) #VALUE! #N/A #N/A #N/A #N/A #N/A

 

Sum of inner circulatory flow lane to exit leg (leg 

bypass merges into)

Sum of outer circulatory flow lane to exit leg (leg 

bypass merges into)

Bypass 

#4

Bypass 

#5Bypass Characteristics

Select Entry Leg from Bypass (FROM)

Select Exit Leg for Bypass (TO)

# of Conflicting Exit Flow Lanes

Bypass 

#6

Bypass 

#1

Bypass 

#2

Bypass 

#3

Georgia Department of Transportation

Office of Traffic Operations



HCM 2010 Signalized Intersection Summary 2016 Build AM

35: Hurricane Shoals Rd & Philip Blvd. 1/24/2014

Walther Blvd Overpass Synchro 8 Report

KAM Page 1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 115 250 615 290 185 55

Number 7 4 8 18 1 16

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 190.0 186.3 186.3

Adj Flow Rate, veh/h 125 272 668 315 201 0

Adj No. of Lanes 1 1 1 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2

Cap, veh/h 193 1188 764 360 377 336

Arrive On Green 0.64 0.64 0.64 0.64 0.21 0.00

Sat Flow, veh/h 570 1863 1198 565 1774 1583

Grp Volume(v), veh/h 125 272 0 983 201 0

Grp Sat Flow(s),veh/h/ln 570 1863 0 1763 1774 1583

Q Serve(g_s), s 14.5 5.0 0.0 36.5 8.1 0.0

Cycle Q Clear(g_c), s 51.0 5.0 0.0 36.5 8.1 0.0

Prop In Lane 1.00 0.32 1.00 1.00

Lane Grp Cap(c), veh/h 193 1188 0 1124 377 336

V/C Ratio(X) 0.65 0.23 0.00 0.87 0.53 0.00

Avail Cap(c_a), veh/h 193 1188 0 1124 377 336

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 34.0 6.2 0.0 11.9 28.0 0.0

Incr Delay (d2), s/veh 7.3 0.1 0.0 7.9 5.3 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 3.1 2.5 0.0 19.9 4.5 0.0

LnGrp Delay(d),s/veh 41.4 6.3 0.0 19.8 33.3 0.0

LnGrp LOS D A B C

Approach Vol, veh/h 397 983 201

Approach Delay, s/veh 17.3 19.8 33.3

Approach LOS B B C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 4 6 8

Phs Duration (G+Y+Rc), s 57.0 23.0 57.0

Change Period (Y+Rc), s 6.0 6.0 6.0

Max Green Setting (Gmax), s 51.0 17.0 51.0

Max Q Clear Time (g_c+I1), s 53.0 10.1 38.5

Green Ext Time (p_c), s 0.0 0.3 8.2

Intersection Summary

HCM 2010 Ctrl Delay 20.9

HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Build 2016 PM

35: Hurricane Shoals Rd. & Philip Blvd. 1/24/2014

Walther Blvd Overpass Synchro 8 Report

KAM Page 1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 65 810 445 155 285 130

Number 7 4 8 18 1 16

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 190.0 186.3 186.3

Adj Flow Rate, veh/h 71 880 484 168 310 0

Adj No. of Lanes 1 1 1 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2

Cap, veh/h 317 978 695 241 481 430

Arrive On Green 0.53 0.53 0.53 0.53 0.27 0.00

Sat Flow, veh/h 777 1863 1323 459 1774 1583

Grp Volume(v), veh/h 71 880 0 652 310 0

Grp Sat Flow(s),veh/h/ln 777 1863 0 1782 1774 1583

Q Serve(g_s), s 4.4 25.1 0.0 16.2 9.1 0.0

Cycle Q Clear(g_c), s 20.6 25.1 0.0 16.2 9.1 0.0

Prop In Lane 1.00 0.26 1.00 1.00

Lane Grp Cap(c), veh/h 317 978 0 936 481 430

V/C Ratio(X) 0.22 0.90 0.00 0.70 0.64 0.00

Avail Cap(c_a), veh/h 331 1011 0 967 481 430

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 18.2 12.6 0.0 10.5 19.0 0.0

Incr Delay (d2), s/veh 0.4 10.6 0.0 2.1 6.5 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.0 15.6 0.0 8.3 5.3 0.0

LnGrp Delay(d),s/veh 18.5 23.2 0.0 12.6 25.5 0.0

LnGrp LOS B C B C

Approach Vol, veh/h 951 652 310

Approach Delay, s/veh 22.9 12.6 25.5

Approach LOS C B C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 4 6 8

Phs Duration (G+Y+Rc), s 37.0 23.0 37.0

Change Period (Y+Rc), s 6.0 6.0 6.0

Max Green Setting (Gmax), s 32.0 16.0 32.0

Max Q Clear Time (g_c+I1), s 27.1 11.1 18.2

Green Ext Time (p_c), s 3.9 0.4 9.3

Intersection Summary

HCM 2010 Ctrl Delay 19.8

HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary 2036 Build AM

35: Hurricane Shoals Rd. & Philip Blvd. 1/24/2014

Walther Blvd Overpass Synchro 8 Report

KAM Page 1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 140 315 750 355 215 85

Number 7 4 8 18 1 16

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 190.0 186.3 186.3

Adj Flow Rate, veh/h 152 342 815 386 234 0

Adj No. of Lanes 1 1 1 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2

Cap, veh/h 172 1413 907 430 251 224

Arrive On Green 0.76 0.76 0.76 0.76 0.14 0.00

Sat Flow, veh/h 464 1863 1196 567 1774 1583

Grp Volume(v), veh/h 152 342 0 1201 234 0

Grp Sat Flow(s),veh/h/ln 464 1863 0 1763 1774 1583

Q Serve(g_s), s 29.0 6.5 0.0 62.0 15.7 0.0

Cycle Q Clear(g_c), s 91.0 6.5 0.0 62.0 15.7 0.0

Prop In Lane 1.00 0.32 1.00 1.00

Lane Grp Cap(c), veh/h 172 1413 0 1337 251 224

V/C Ratio(X) 0.88 0.24 0.00 0.90 0.93 0.00

Avail Cap(c_a), veh/h 172 1413 0 1337 251 224

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 49.3 4.3 0.0 11.0 50.9 0.0

Incr Delay (d2), s/veh 37.6 0.1 0.0 8.5 41.4 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 6.8 3.4 0.0 32.5 10.6 0.0

LnGrp Delay(d),s/veh 87.0 4.4 0.0 19.4 92.3 0.0

LnGrp LOS F A B F

Approach Vol, veh/h 494 1201 234

Approach Delay, s/veh 29.8 19.4 92.3

Approach LOS C B F

Timer 1 2 3 4 5 6 7 8

Assigned Phs 4 6 8

Phs Duration (G+Y+Rc), s 97.0 23.0 97.0

Change Period (Y+Rc), s 6.0 6.0 6.0

Max Green Setting (Gmax), s 91.0 17.0 91.0

Max Q Clear Time (g_c+I1), s 93.0 17.7 64.0

Green Ext Time (p_c), s 0.0 0.0 18.6

Intersection Summary

HCM 2010 Ctrl Delay 30.9

HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Build 2036 PM

34: Hurricane Shoals Rd. & Philip Blvd. 1/24/2014

Walther Blvd Overpass Synchro 8 Report

KAM Page 1

Movement EBL EBT WBT WBR SEL SER

Lane Configurations

Volume (veh/h) 80 985 540 190 350 155

Number 7 4 8 18 1 16

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 186.3 186.3 186.3 190.0 186.3 186.3

Adj Flow Rate, veh/h 87 1071 587 207 380 0

Adj No. of Lanes 1 1 1 0 1 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 2 2 2 2 2 2

Cap, veh/h 278 1175 831 293 506 452

Arrive On Green 0.63 0.63 0.63 0.63 0.29 0.00

Sat Flow, veh/h 681 1863 1317 464 1774 1583

Grp Volume(v), veh/h 87 1071 0 794 380 0

Grp Sat Flow(s),veh/h/ln 681 1863 0 1781 1774 1583

Q Serve(g_s), s 14.0 71.7 0.0 42.6 28.0 0.0

Cycle Q Clear(g_c), s 56.7 71.7 0.0 42.6 28.0 0.0

Prop In Lane 1.00 0.26 1.00 1.00

Lane Grp Cap(c), veh/h 278 1175 0 1124 506 452

V/C Ratio(X) 0.31 0.91 0.00 0.71 0.75 0.00

Avail Cap(c_a), veh/h 308 1258 0 1203 506 452

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 36.5 23.0 0.0 17.6 46.7 0.0

Incr Delay (d2), s/veh 0.6 9.7 0.0 1.8 9.8 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 2.7 39.8 0.0 21.3 15.1 0.0

LnGrp Delay(d),s/veh 37.2 32.7 0.0 19.4 56.5 0.0

LnGrp LOS D C B E

Approach Vol, veh/h 1158 794 380

Approach Delay, s/veh 33.0 19.4 56.5

Approach LOS C B E

Timer 1 2 3 4 5 6 7 8

Assigned Phs 4 6 8

Phs Duration (G+Y+Rc), s 96.6 53.4 96.6

Change Period (Y+Rc), s 6.0 6.0 6.0

Max Green Setting (Gmax), s 97.0 41.0 97.0

Max Q Clear Time (g_c+I1), s 73.7 30.0 44.6

Green Ext Time (p_c), s 16.9 0.9 28.6

Intersection Summary

HCM 2010 Ctrl Delay 32.2

HCM 2010 LOS C
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