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December 2005 
 
 

BRS-STP-1375(6) Cherokee County 
Bells Ferry Road (CR 770) over Little River (Lake Allatoona) 

P.I. No. 630975 
 
 
Introduction 

 

This hydraulic and hydrological study replaces the previous study and bridge layout for this site 

dated August 1998. This updated study includes a lower profile grade at this crossing along with 

revising the Manning’s “n” value used in the lake area in the original study. An administrative 

decision was made to lower the proposed superstructure into the 50 and 100-year lake pools in 

an attempt to assist Cherokee County with R/W acquisition. The project had been delayed due to 

adjacent property owner concerns that the proposed higher profile grade would result in access 

difficulties. 

 

The new profile grade lowers the proposed minimum bottom of beam to an approximate 

elevation of 262.1 m, a distance of about 0.3 m and 0.6 m into the 50 and 100-year lake pools, 

respectively. Boat traffic will not be affected since the proposed bottom of beam is higher than 

the existing bottom of superstructure by 1.2 m. Since the flow velocities for the flood pool 

conditions are very low, the lowering of the proposed beams into these lake pools results in 

minimal risk to the structure. A design variance to the drainage manual is required in order to 

waive the vertical clearance requirements. The proposed roadway is designed to remain open 

during the 50-year storm event meeting the drainage manual guidelines. 

 

Little River is not a FEMA studied waterway. Therefore, no FEMA or community coordination 

is required.  The design storm is the 50-year storm per the GDOT Drainage Design Manual for a 

county road with over 1500 VPD. The design year traffic at this site is 22400 VPD. The drainage 

area at the proposed crossing, obtained from the USGS publication, “Drainage Area Data for 

Georgia Streams”, is 543.9 square kilometers with a 50-year storm flow of 564.1 cms and a 100-

year storm flow of 649.5 cms.  The flows are calculated using the USGS Region 1 Rural 

Regression equations for Georgia.  
 
 
 
 
 



 

The proposed bridge at this crossing will be a 142 m long bridge consisting of one 42 m long 

Bulb Tee PSC beam span and four 25 m long Type III PSC beam spans. The proposed bridge 

spans will be built at a 70-degree skew to the roadway centerline to align with the flood flow.  

The proposed bridge will be 25.94 m wide (out to out) based on MOG 4265-9 criteria and the 

typical section for this multilane highway.  

 

Incorporated in the hydraulic models is the latest research on expanded and contracted flow for 

locating exit and approach sections.  These locations are based on channel slope, main channel 

and overbank Manning’s “n” values and the ratio of the bridge opening to the floodplain width.  

This information is used to locate the exit and approach sections.  This process is discussed in 

the General Modeling Considerations section in this report.  HEC-RAS models were developed 

for this study and the WSPRO bridge routine was selected for the proposed model.  HEC-RAS 

version, 3.1.3 was used for the study.  

 

Hydraulic Site Visit 

 

A hydraulic site visit was made at the crossing of Bells Ferry Road over Little River on August 

27, 2005.  This crossing is within the backwaters of Lake Allatoona. The lake is approximately 

250 m wide at the existing bridge. The existing 85.3 m long steel beam bridge consists of two 

26.7 m long spans and one 31.9 m long span and is built on 90-degree concrete bents and 

spillthrough abutments. The upstream and downstream floodplains outside of the limits of the 

lake are wooded. Due to the depth of the lake, no channel is visible. A 0.2 m diameter water line 

was observed attached to the downstream side of the existing bridge. The existing roadway is a 

paved county road on approximately 10 meters of fill at the existing crossing. There is a marina 

located immediately upstream and a restaurant /general store located immediately downstream. 

These building structures are both located to the north of the lake. 

 

Procedure 

 

 
 
 
 
 



JBT Inc. personnel visited and photographed the site.  The drainage area and Manning’s “n” 

values were determined and storm flows were calculated for this Region 1 site.  HEC-RAS 

computer models were developed for the existing and proposed conditions using survey data and 

proposed roadway improvements. 

 

General Modeling Considerations 

 

As previously stated, this crossing is subjected to the abnormal floodstages created from the 

Allatoona Dam. The 50-year and 100-year pool elevations were obtained from a previous study 

citing the Corps of Engineers Study as the source. The 500-year pool elevation was obtained 

through a phone conversation with the Mobile District of the Corps of Engineers. This 

information was used as the basis for the “Abnormal Flood” condition. The “River Flood” 

condition was modeled using the hydraulic slope obtained from the USGS quadrangle map.  

  

In locating the approach and exit sections, new research detailed in the HEC-RAS Hydraulic 

Reference Manual, Version 3.1, dated November 2002, Appendix B is utilized.  The expansion 

and contraction ratios used to locate the exit and approach sections are applicable to HEC-2, 

HEC-RAS and WSPRO models.  The resulting coefficients are in the 1.3:1 to 2.0:1 range for 

expansion and 0.7:1 to 1.2:1 for contraction.  These ranges were applied to the average 

floodplain constriction for both the proposed and existing conditions, yielding an expansion 

reach length range of 209 m to 322 m and a contraction reach length range of 112 m to 193 m. 

The actual approach section is located at river station 602, approximately 152 m upstream of the 

roadway and the actual exit section is located at river station -865, approximately 244 m 

downstream of the proposed bridge, so these values are acceptable. 

 

Historic Drainage Patterns 

 

The mean velocities at the existing bridge for the 50-year and 100-year storm flows (river 

floods) are 5.01 m/s and 5.22 m/s, respectively.  These values are very high since the presence of 

the lake necessitates a low Manning’s “n” within the limits of the lake.  For the abnormal floods, 

the 50-year and 100-year storm mean velocities are 0.87 m/s and 0.88 m/s, respectively. 
 
 
 
 
 



Manning’s “n” values for the project site were developed using methods described in the USGS 

publication, Guide for Selecting Manning’s Roughness Coefficients for Natural Channels and 

Flood Plains, by George J. Arcement, Jr. and Verne R. Schneider.      

 

Proposed Drainage Patterns  

 

The proposed 142 m long bridge consists of a 42 m long center span and 2 – 25 m long spans on 

each end. The proposed bridge was chosen as the minimum length structure with acceptable 

velocity and backwater values. The velocities for the river floods were the main design criteria. 

As stated above, the low Manning’s “n” resulted in very high velocity values for the river floods. 

The GDOT Bridge Hydraulics Office contacted the Atlanta Regional Office of the USGS to 

determine the likelihood of a 100-year flood event occurring while the lake was low (River 

Flood). The response was that is was likely to occur. Correspondence on this issue is included in 

the Appendix. 

 

The proposed mean velocities for the 50-year and 100-year river floods are 3.07 m/s and 3.27 

m/s, respectively.  The associated backwaters for proposed conditions during the 50-year and 

100-year river floods are 0.41 m. and 0.51 m., respectively.  This 100-year backwater value is 

greater than the drainage manual requirement of 0.30 m. However, the abnormal floodstage 

elevations are much higher and therefore are the controlling values for backwater. The 100-year 

backwater for the abnormal flood condition is 0.02 m, which is acceptable. The maximum 

calculated pier plus contraction scour depth is 4.5 m for the 100-year river flood. See the 

Hydraulic Tables in Section 2 of the report for additional hydraulic data pertaining to the 

abnormal floodstages.   

 

Spur dike calculations were not performed due to the presence of Lake Allatoona. Riprap 

calculations were performed in accordance with the procedures outlined in Hydraulic 

Engineering Circular No. 23 Bridge Scour and Stream Instability Countermeasures. GDOT Type 

I riprap 24-inches thick is specified here. Special embankment details were provided by the 

Office of Materials and Research. 

 
 
 
 
 
 



The profile at this crossing was raised due to the deeper superstructure. Although the proposed 

bottom of beam is approximately 1.2 m above the existing bottom of beam, the proposed bridge 

does not provide the required clearance over the lake pool elevations. An administrative decision 

was made to minimize the profile increase in order to reduce the impact to the marina. The 

Marina owner has expressed concern that a large profile change would make it difficult for 

customers to transport boats to and from his property, resulting in a negative impact to his 

business. A design variance is required since the hydraulic clearance requirement will not be 

met. 

 

Summary 

 

The appropriate GDOT hydraulic and hydrological procedures were used in this study’s 

development. The proposed bridge meets current Georgia Department of Transportation 

requirements with exception to the clearance requirement for which a design variance will be 

obtained. Little River is not a FEMA studied waterway and therefore no FEMA or community 

coordination is required. The proposed bridge was selected as the minimum bridge length with 

acceptable velocity values for the creek floods.  
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Section II 

Hydraulic Tables 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 

RIVER FLOODS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



HYDRAULIC TABLE (50-YEAR STORM)
River Flood - Metric Units

UNCONSTRICTED EXISTING PROPOSED
     SECTION CONDITIONS CONDITIONS

FLOODSTAGE ELEVATION 251.73 251.73 251.72
BRIDGE SECTION  (m)

FLOODSTAGE ELEVATION 252.49 254.31 252.90
APPROACH SECTION (m)

AREA OF OPENING UNDER ********** 112.5 183.9
FLOODSTAGE (m2)

DISCHARGE THROUGH BRIDGE ********** 564.0 564.0
(cms)

DISCHARGE OVER ROADWAY ********** 0 0
(cms)

CHANNEL VELOCITY (m/s)* 1.72 5.01 3.07

MEAN VELOCITY (m/s)* 1.72 5.01 3.07

2-YEAR FLOODSTAGE 250.67 250.73 250.69
ELEVATION
BRIDGE SECTION (m)

BACKWATER HEIGHT (m) ********** 1.81 0.41

* The upstream velocities are higher than the downstream velocites shown for the proposed condition. 
  However, the downstream velocities control as a comparison with the unconstricted condition.



HYDRAULIC TABLE (100-YEAR STORM)
River Flood - Metric Units

UNCONSTRICTED EXISTING PROPOSED
    SECTION CONDITIONS CONDITIONS

FLOODSTAGE ELEVATION 251.91 251.90 251.90
BRIDGE SECTION (m)

FLOODSTAGE ELEVATION 252.63 254.77 253.14
APPROACH SECTION (m)

AREA OF OPENING UNDER ********** 124.4 198.3
FLOODSTAGE (m2)

DISCHARGE THROUGH BRIDGE ********** 649.5 649.5
(cms)

DISCHARGE OVER ROADWAY ********** 0 0
(cms)

CHANNEL VELOCITY (m/s)* 1.80 5.22 3.27

MEAN VELOCITY (m/s)* 1.80 5.22 3.27

2-YEAR FLOODSTAGE 250.67 250.73 250.69
ELEVATION
BRIDGE SECTION (m)

BACKWATER HEIGHT (m) ********** 2.14 0.51

* The upstream velocities are higher than the downstream velocites shown for the proposed condition. 
  However, the downstream velocities control as a comparison with the unconstricted condition.



HYDRAULIC TABLE (500-YEAR STORM)
River Flood - Metric Units

UNCONSTRICTED EXISTING PROPOSED
     SECTION CONDITIONS CONDITIONS

FLOODSTAGE ELEVATION 252.36 252.29 252.34
BRIDGE SECTION (m)

FLOODSTAGE ELEVATION 252.95 255.92 253.76
APPROACH SECTION (m)

AREA OF OPENING UNDER ********** 155.4 232.0
FLOODSTAGE (m2)

DISCHARGE THROUGH BRIDGE ********** 879.4 879.4
(cms)

DISCHARGE OVER ROADWAY ********** 0 0
(cms)

CHANNEL VELOCITY (m/s)* 1.99 5.66 3.79

MEAN VELOCITY (m/s)* 1.99 5.66 3.79

2-YEAR FLOODSTAGE 250.67 250.73 250.69
ELEVATION
BRIDGE SECTION (m)

BACKWATER HEIGHT (m) ********** 2.97 0.80

* The upstream velocities are higher than the downstream velocites shown for the proposed condition. 
  However, the downstream velocities control as a comparison with the unconstricted condition.



HYDRAULIC TABLE (50-YEAR STORM)
River Flood - English Units

UNCONSTRICTED EXISTING PROPOSED
     SECTION CONDITIONS CONDITIONS

FLOODSTAGE ELEVATION 825.87 825.88 825.84
BRIDGE SECTION (ft)

FLOODSTAGE ELEVATION 828.39 834.34 829.72
APPROACH SECTION (ft)

AREA OF OPENING UNDER ********** 1211 1980
FLOODSTAGE (ft2)

DISCHARGE THROUGH BRIDGE ********** 19917 19917
(cfs)

DISCHARGE OVER ROADWAY ********** 0 0
(cfs)

CHANNEL VELOCITY (f/s)* 5.64 16.45 10.06

MEAN VELOCITY (f/s)* 5.64 16.45 10.06

2-YEAR FLOODSTAGE 822.42 822.61 822.49
ELEVATION
BRIDGE SECTION (ft)

BACKWATER HEIGHT (ft) ********** 5.95 1.33

* The upstream velocities are higher than the downstream velocites shown for the proposed condition. 
  However, the downstream velocities control as a comparison with the unconstricted condition.



HYDRAULIC TABLE (100-YEAR STORM)
River Flood - English Units

UNCONSTRICTED EXISTING PROPOSED
    SECTION CONDITIONS CONDITIONS

FLOODSTAGE ELEVATION 826.49 826.44 826.45
BRIDGE SECTION (ft)

FLOODSTAGE ELEVATION 828.85 835.87 830.52
APPROACH SECTION (ft)

AREA OF OPENING UNDER ********** 1339 2135
FLOODSTAGE (ft2)

DISCHARGE THROUGH BRIDGE ********** 22935 22935
(cfs)

DISCHARGE OVER ROADWAY ********** 0 0
(cfs)

CHANNEL VELOCITY (f/s)* 5.90 17.13 10.74

MEAN VELOCITY (f/s)* 5.90 17.13 10.74

2-YEAR FLOODSTAGE 822.42 822.61 822.49
ELEVATION
BRIDGE SECTION (ft)

BACKWATER HEIGHT (ft) ********** 7.02 1.67

* The upstream velocities are higher than the downstream velocites shown for the proposed condition. 
  However, the downstream velocities control as a comparison with the unconstricted condition.



HYDRAULIC TABLE (500-YEAR STORM)
River Flood - English Units

UNCONSTRICTED EXISTING PROPOSED
     SECTION CONDITIONS CONDITIONS

FLOODSTAGE ELEVATION 827.96 827.73 827.89
BRIDGE SECTION (ft)

FLOODSTAGE ELEVATION 829.90 839.64 832.53
APPROACH SECTION (ft)

AREA OF OPENING UNDER ********** 1673 2497
FLOODSTAGE (ft2)

DISCHARGE THROUGH BRIDGE ********** 31053 31053
(cfs)

DISCHARGE OVER ROADWAY ********** 0 0
(cfs)

CHANNEL VELOCITY (f/s)* 6.54 18.56 12.44

MEAN VELOCITY (f/s)* 6.54 18.56 12.44

2-YEAR FLOODSTAGE 822.42 822.61 822.49
ELEVATION
BRIDGE SECTION (ft)

BACKWATER HEIGHT (ft) ********** 9.74 2.63

* The upstream velocities are higher than the downstream velocites shown for the proposed condition. 
  However, the downstream velocities control as a comparison with the unconstricted condition.



BRS-STP-1375(6) Cherokee County
CR 770 (Bells Ferry Road) over Little River (Lake Allatoona)
PI # 630975

River Floods

Metric English
MIN PROFILE GRADE ELEVATION 263.81 865.52
DEPTH OF CROSS SLOPE 0.27 0.90
DEPTH OF SLAB AND BEAM 1.48 4.86

BOTTOM OF BEAM ELEVATION 262.06 859.76

MINIMUM BOTTOM OF BEAM ELEVATION  262.06 859.76
50 YEAR FLOODSTAGE ELEVATION* 251.72 825.84

CLEARANCE 10.34 33.92

MIMIMUM BOTTOM OF BEAM ELEVATION 262.06 859.76
100 YEAR FLOODSTAGE ELEVATION* 251.90 826.45

CLEARANCE 10.16 33.31

*Floodstage taken from proposed conditions river floods model.



 
 
 
 
 
 
 
 
 
 
 
 

ABNORMAL FLOODS (LAKE ALLATOONA) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



HYDRAULIC TABLE (50-YEAR STORM)
Abnormal Flood - Metric Units

UNCONSTRICTED EXISTING PROPOSED
     SECTION CONDITIONS CONDITIONS

FLOODSTAGE ELEVATION 262.43 262.43 262.43
BRIDGE SECTION (m)

FLOODSTAGE ELEVATION 262.43 262.50 262.44
APPROACH SECTION (m)

AREA OF OPENING UNDER ********** 647.2 1341.7
FLOODSTAGE (m2)

DISCHARGE THROUGH BRIDGE ********** 549.4 564.0
(cms)

DISCHARGE OVER ROADWAY ********** 14.6 0
(cms)

CHANNEL VELOCITY (m/s) 0.21 0.87 0.42

MEAN VELOCITY (m/s) 0.21 0.87 0.42

2-YEAR FLOODSTAGE ********** ********** **********
ELEVATION
BRIDGE SECTION (m)

BACKWATER HEIGHT (m) ********** 0.06 0.01



HYDRAULIC TABLE (100-YEAR STORM)
Abnormal Flood - Metric Units

UNCONSTRICTED EXISTING PROPOSED
    SECTION CONDITIONS CONDITIONS

FLOODSTAGE ELEVATION 262.74 262.73 262.73
BRIDGE SECTION (m)

FLOODSTAGE ELEVATION 262.74 262.79 262.76
APPROACH SECTION (m)

AREA OF OPENING UNDER ********** 736.0 1346.8
FLOODSTAGE (m2)

DISCHARGE THROUGH BRIDGE ********** 515.4 649.5
(cms)

DISCHARGE OVER ROADWAY ********** 134.1 0
(cms)

CHANNEL VELOCITY (m/s) 0.23 0.88 0.48

MEAN VELOCITY (m/s) 0.23 0.88 0.48

2-YEAR FLOODSTAGE ********** ********** **********
ELEVATION
BRIDGE SECTION (m)

BACKWATER HEIGHT (m) ********** 0.05 0.02



HYDRAULIC TABLE (500-YEAR STORM)
Abnormal Flood - Metric Units

UNCONSTRICTED EXISTING PROPOSED
     SECTION CONDITIONS CONDITIONS

FLOODSTAGE ELEVATION 263.44 263.43 263.44
BRIDGE SECTION (m)

FLOODSTAGE ELEVATION 263.44 263.48 263.47
APPROACH SECTION (m)

AREA OF OPENING UNDER ********** 980.9 1346.8
FLOODSTAGE (m2)

DISCHARGE THROUGH BRIDGE ********** 721.1 879.4
(cms)

DISCHARGE OVER ROADWAY ********** 158.4 0
(cms)

CHANNEL VELOCITY (m/s) 0.29 1.01 0.65

MEAN VELOCITY (m/s) 0.29 0.90 0.65

2-YEAR FLOODSTAGE ********** ********** **********
ELEVATION
BRIDGE SECTION (m)

BACKWATER HEIGHT (m) ********** 0.05 0.03



HYDRAULIC TABLE (50-YEAR STORM)
Abnormal Flood - English Units

UNCONSTRICTED EXISTING PROPOSED
     SECTION CONDITIONS CONDITIONS

FLOODSTAGE ELEVATION 861.00 860.98 861.00
BRIDGE SECTION (ft)

FLOODSTAGE ELEVATION 861.00 861.21 861.02
APPROACH SECTION (ft)

AREA OF OPENING UNDER ********** 6967 14442
FLOODSTAGE (ft2)

DISCHARGE THROUGH BRIDGE ********** 19400 19917
(cfs)

DISCHARGE OVER ROADWAY ********** 517 0
(cfs)

CHANNEL VELOCITY (f/s) 0.68 2.86 1.38

MEAN VELOCITY (f/s) 0.68 2.86 1.38

2-YEAR FLOODSTAGE ********** ********** **********
ELEVATION
BRIDGE SECTION (ft)

BACKWATER HEIGHT (ft) ********** 0.21 0.02



HYDRAULIC TABLE (100-YEAR STORM)
Abnormal Flood - English Units

UNCONSTRICTED EXISTING PROPOSED
    SECTION CONDITIONS CONDITIONS

FLOODSTAGE ELEVATION 862.00 861.98 861.99
BRIDGE SECTION (ft)

FLOODSTAGE ELEVATION 862.00 862.18 862.06
APPROACH SECTION (ft)

AREA OF OPENING UNDER ********** 7923 14497
FLOODSTAGE (ft2)

DISCHARGE THROUGH BRIDGE ********** 18200 22935
(cfs)

DISCHARGE OVER ROADWAY ********** 4735 0
(cfs)

CHANNEL VELOCITY (f/s) 0.76 2.89 1.58

MEAN VELOCITY (f/s) 0.76 2.89 1.58

2-YEAR FLOODSTAGE ********** ********** **********
ELEVATION
BRIDGE SECTION (ft)

BACKWATER HEIGHT (ft) ********** 0.18 0.06



HYDRAULIC TABLE (500-YEAR STORM)
Abnormal Flood - English Units

UNCONSTRICTED EXISTING PROPOSED
     SECTION CONDITIONS CONDITIONS

FLOODSTAGE ELEVATION 864.30 864.27 864.29
BRIDGE SECTION (ft)

FLOODSTAGE ELEVATION 864.30 864.45 864.41
APPROACH SECTION (ft)

AREA OF OPENING UNDER ********** 10559 14497
FLOODSTAGE (ft2)

DISCHARGE THROUGH BRIDGE ********** 25461 31053
(cfs)

DISCHARGE OVER ROADWAY ********** 5592 0
(cfs)

CHANNEL VELOCITY (f/s) 0.96 3.30 2.14

MEAN VELOCITY (f/s) 0.96 2.94 2.14

2-YEAR FLOODSTAGE ********** ********** **********
ELEVATION
BRIDGE SECTION (ft)

BACKWATER HEIGHT (ft) ********** 0.15 0.11



BRS-STP-1375(6) Cherokee County
CR 770 (Bells Ferry Road) over Little River (Lake Allatoona)
PI # 630975

Abnormal Floods*

Metric English
MIN PROFILE GRADE ELEVATION 263.81 865.52
DEPTH OF CROSS SLOPE 0.27 0.90
DEPTH OF SLAB AND BEAM 1.48 4.86

BOTTOM OF BEAM ELEVATION 262.06 859.76

MINIMUM BOTTOM OF BEAM ELEVATION  262.06 859.76
50 YEAR FLOODSTAGE ELEVATION 262.43 861.00

CLEARANCE -0.37 -1.24

MIMIMUM BOTTOM OF BEAM ELEVATION 262.06 859.76
100 YEAR FLOODSTAGE ELEVATION 262.73 861.99

CLEARANCE -0.67 -2.23

*Due to roadway contraints, clearance requirements are not being met. A design
 varience is provided.



 
Section III 

Peak Flow Summary 
 
 
 
 
 
 
 
 
 
 



BRS-STP-1375(6) Cherokee County
CR 770 (Bells Ferry Road) over Little River (Lake Allatoona)
PI # 630975

Drainage Area (sq. mi.) 210.0
Region No. 1

Impervious Area (%)

USGS Gage No. N/A
Drainage Area @ Gage

Q2
Q5
Q10
Q25
Q50
Q100
Q500

Discharge (cfs)
            Qu(w)

             Regional          Urbanized Weighted Discharge
Q2 6834 0 0
Q5 10479 0 0
Q10 13198 0 0
Q25 16921 0 0
Q50 19917 0 0
Q100 22935 0 0
Q500 31053 0 0

Hydraulic Slope Calculation Metric Discharges (m3/s)
Based on USGS quad

Q2 193.6
Upstream Elevation = 880 Q5 296.8
Downstream Elevation = 860 Q10 373.8
Horizontal Distance = 18000 Q25 479.2

Q50 564.1
               Slope = 0.00111 ft/ft Q100 649.5

5.87 ft/mi Q500 879.4









Expansion and Contraction Reach Length Computation

Little River (Lake Allatoona)

Expansion Reach Length Computation Ranges of Expansion Ratios
n(ob)/n(mc)=1 n(ob)/n(mc)=2 n(ob)/n(mc)=4

b - bridge opening width 265 b/B=0.10 S=1 ft/mile 1.4-3.6 1.3-3.0 1.2-2.1
B - floodplain width 1320 5 ft/mile 1.0-2.5 0.8-2.0 0.8-2.0
b/B 0.20 10 ft/mile 1.0-2.2 0.8-2.0 0.8-2.0

(B-b)/2 avg. obs. Length 527.5 b/B=0.25 S=1 ft/mile 1.6-3.0 1.4-2.5 1.2-2.0
n(ob) 0.12 5 ft/mile 1.5-2.5 1.3-2.0 1.3-2.0
n(mc) 0.03 10 ft/mile 1.5-2.0 1.3-2.0 1.3-2.0

n(ob)/n(mc) 4.00 b/B=0.50 S=1 ft/mile 1.4-2.6 1.3-1.9 1.2-1.4
S (ft/ft) 0.0011 5 ft/mile 1.3-2.1 1.2-1.6 1.0-1.4
S (ft/mile) 5.86 10 ft/mile 1.3-2.0 1.2-1.5 1.0-1.4

Er-Exp. rate from chart 1.3 2.0
Exp. Reach Length 685.75 1055 Use 800 ft

Contraction Reach Length Computation Ranges of Contraction Ratios
n(ob)/n(mc)=1 n(ob)/n(mc)=2 n(ob)/n(mc)=4

S=1 ft/mile 1.0-2.3 0.8-1.7 0.7-1.3
5 ft/mile 1.0-1.9 0.8-1.5 0.7-1.2

10 ft/mile 1.0-1.9 0.8-1.4 0.7-1.2

Cr-Contr. rate from chart 0.7 1.2
Contr. Reach Length 369.25 633 Use 500 ft

Reference : Hydrologic Engineering Center (HEC) Research Document No. 42 Flow Transitions in Bridge
Backwater Analysis , John H. Hunt and Gary Brunner, dated September 1995.
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                          U.S. Army Corp of Engineers    
                         Hydrologic Engineering Center   
                               609 Second Street         
                               Davis, California         
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PROJECT DATA 
Project Title: Bells Ferry Rd over Little River 
Project File : 630975.prj 
Run Date and Time: 9/7/2005 9:26:23 AM 
 
Project in English units 
 
                                                                                 
 
PLAN DATA 
 
Plan Title: Uncon RS RIv 
Plan File : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over Little 
River\Hydraulics\Hec-Ras\630975.p07 
 
           Geometry Title: Uncon RS River 
           Geometry File : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over 
Little River\Hydraulics\Hec-Ras\630975.g06 
 
           Flow Title    : River Floods 
           Flow File     : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over 
Little River\Hydraulics\Hec-Ras\630975.f01 
 
Plan Summary Information: 
Number of:  Cross Sections =    4    Multiple Openings  =    0 
            Culverts       =    0    Inline Structures  =    0 
            Bridges        =    0    Lateral Structures =    0 
 
Computational Information 
    Water surface calculation tolerance  =  0.01  
    Critical depth calculation tolerance =  0.01  
    Maximum number of iterations         =  20  
    Maximum difference tolerance         =  0.3  
    Flow tolerance factor                =  0.001  
 
Computation Options 
    Critical depth computed only where necessary 
    Conveyance Calculation Method: At breaks in n values only 
    Friction Slope Method:         Average Conveyance 
    Computational Flow Regime:     Mixed Flow 
 
 
                                                                                 
 
FLOW DATA 
 
Flow Title: River Floods 
Flow File : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over Little 
River\Hydraulics\Hec-Ras\630975.f01 
 
Flow Data (cfs) 
                                                                                                             



  River           Reach           RS                 2 Year          5 Year         10 
Year         25 Year         50 Year        100 Year        500 Year   
  Little River    1               602                  6834           10479           
13198           16921           19917           22935           31053   
                                                                                                            
 
Boundary Conditions 
                                                                                                         
  River           Reach           Profile                       Upstream                 
Downstream      
                                                                                                         
  Little River    1               2 Year                   Normal S = 0.00111       
Normal S = 0.00111   
  Little River    1               5 Year                   Normal S = 0.00111       
Normal S = 0.00111   
  Little River    1               10 Year                  Normal S = 0.00111       
Normal S = 0.00111   
  Little River    1               25 Year                  Normal S = 0.00111       
Normal S = 0.00111   
  Little River    1               50 Year                  Normal S = 0.00111       
Normal S = 0.00111   
  Little River    1               100 Year                 Normal S = 0.00111       
Normal S = 0.00111   
  Little River    1               500 Year                 Normal S = 0.00111       
Normal S = 0.00111   
                                                                                                         
 
                                                                                 
 
GEOMETRY DATA 
 
Geometry Title: Uncon RS River 
Geometry File : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over Little 
River\Hydraulics\Hec-Ras\630975.g06 
 
CROSS SECTION           
 
 
RIVER: Little River     
REACH: 1                  RS: 602      
 
INPUT 
Description: Approach Section - el adj 500 * 0.00111 = +0.56 
Station Elevation Data    num=      22 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   43228  880.56 43565.2  860.36 43665.2  859.46 43765.2  856.76 44085.8  840.56 
 44115.8  832.12 44194.6  825.26 44245.4  822.96 44301.2  821.96 44370.1  822.26 
 44425.9  818.96 44491.5  822.96 44552.2  820.66 44616.1  822.56 44688.3  827.16 
 44735.9  834.76 44791.7  840.36 44965.2  852.16 45065.2  863.36 45165.2  864.56 
 45265.2  866.86 45365.2  886.56 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   43228     .12 44085.8     .03 44791.7     .12 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
       44085.8 44791.7              500     500     500             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Little River     
REACH: 1                  RS: 102      
 
INPUT 
Description: Upstream Bridge Section Section - lake from metric survey 
Station Elevation Data    num=      22 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   43228     880 43565.2   859.8 43665.2   858.9 43765.2   856.2 44085.8     840 
 44115.8  831.56 44194.6   824.7 44245.4   822.4 44301.2   821.4 44370.1   821.7 
 44425.9   818.4 44491.5   822.4 44552.2   820.1 44616.1     822 44688.3   826.6 



 44735.9   834.2 44791.7   839.8 44965.2   851.6 45065.2   862.8 45165.2     864 
 45265.2   866.3 45365.2     886 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   43228     .12 44085.8     .03 44791.7     .12 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
       44085.8 44791.7              167     167     167             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Little River     
REACH: 1                  RS: -65      
 
INPUT 
Description: Downstream Bridge Section - lake from metric survey - Left lake  
             limited due to DS FP. 
Station Elevation Data    num=      26 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 43591.9  879.23   43687  875.93 43729.7  872.63 43772.3  869.33 43788.7  866.03 
 43821.5  862.83 43857.6  859.53 43890.4  856.23 43916.7  852.93 43965.2  844.74 
   44200     840 44253.6   821.4 44317.6   819.4 44378.3   817.5   44521   818.4 
 44570.2   817.8   44626   817.5 44688.3   820.4 44753.9   823.7 44822.8     827 
 44890.1   831.9 44944.2     840 45165.2   859.9 45265.2  859.21 45365.2  862.13 
 45465.2  876.14 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
 43591.9     .12   44200     .03 44944.2     .12 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         44200 44944.2              800     800     800             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Little River     
REACH: 1                  RS: -865     
 
INPUT 
Description: Exit Section - el adj 800 * 0.00111 = -0.89 
Station Elevation Data    num=      26 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 43591.9  878.34   43687  875.04 43729.7  871.74 43772.3  868.44 43788.7  865.14 
 43821.5  861.94 43857.6  858.64 43890.4  855.34 43916.7  852.04 43965.2  843.85 
   44200  839.11 44253.6  820.51 44317.6  818.51 44378.3  816.61   44521  817.51 
 44570.2  816.91   44626  816.61 44688.3  819.51 44753.9  822.81 44822.8  826.11 
 44890.1  831.01 44944.2  839.11 45165.2  859.01 45265.2  858.32 45365.2  861.24 
 45465.2  875.25 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
 43591.9     .12   44200     .03 44944.2     .12 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         44200 44944.2                0       0       0             .1       .3 
 
   
 
 
 
 
 
 
 
 
 
                                                                               
 



SUMMARY OF MANNING'S N VALUES  
 
River:Little River     
                                                                  
      Reach          River Sta.       n1        n2        n3      
                                                                  
 1                    602                .12       .03       .12  
 1                    102                .12       .03       .12  
 1                    -65                .12       .03       .12  
 1                    -865               .12       .03       .12  
                                                                  
 
                                                                                 
 
SUMMARY OF REACH LENGTHS 
 
River: Little River     
                                                                  
      Reach          River Sta.      Left     Channel    Right    
                                                                  
 1                    602                500       500       500  
 1                    102                167       167       167  
 1                    -65                800       800       800  
 1                    -865                 0         0         0  
                                                                  
 
                                                                                 
 
SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Little River     
 
                                                        
      Reach          River Sta.     Contr.    Expan.    
                                                        
 1                    602             .1        .3  
 1                    102             .1        .3  
 1                    -65             .1        .3  
 1                    -865            .1        .3  
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                          U.S. Army Corp of Engineers    
                         Hydrologic Engineering Center   
                               609 Second Street         
                               Davis, California         
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PROJECT DATA 
Project Title: Bells Ferry Rd over Little River 
Project File : 630975.prj 
Run Date and Time: 9/13/2005 7:30:25 AM 
 
Project in English units 
 
                                                                                 
 
PLAN DATA 
 
Plan Title: Existing RS Riv 
Plan File : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over Little 
River\Hydraulics\Hec-Ras\630975.p09 
 
           Geometry Title: Existing Conditions RS 
           Geometry File : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over 
Little River\Hydraulics\Hec-Ras\630975.g08 
 
           Flow Title    : River Floods 
           Flow File     : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over 
Little River\Hydraulics\Hec-Ras\630975.f01 
 
Plan Summary Information: 
Number of:  Cross Sections =    4    Multiple Openings  =    0 
            Culverts       =    0    Inline Structures  =    0 
            Bridges        =    1    Lateral Structures =    0 
 
Computational Information 
    Water surface calculation tolerance  =  0.01  
    Critical depth calculation tolerance =  0.01  
    Maximum number of iterations         =  20  
    Maximum difference tolerance         =  0.3  
    Flow tolerance factor                =  0.001  
 
Computation Options 
    Critical depth computed only where necessary 
    Conveyance Calculation Method: At breaks in n values only 
    Friction Slope Method:         Average Conveyance 
    Computational Flow Regime:     Mixed Flow 
 
 
                                                                                 
 
FLOW DATA 
 
Flow Title: River Floods 
Flow File : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over Little 
River\Hydraulics\Hec-Ras\630975.f01 
 
Flow Data (cfs) 
                                                                                                             



  River           Reach           RS                 2 Year          5 Year         10 
Year         25 Year         50 Year        100 Year        500 Year   
  Little River    1               602                  6834           10479           
13198           16921           19917           22935           31053   
                                                                                                            
 
Boundary Conditions 
                                                                                                         
  River           Reach           Profile                       Upstream                 
Downstream      
                                                                                                         
  Little River    1               2 Year                   Normal S = 0.00111       
Normal S = 0.00111   
  Little River    1               5 Year                   Normal S = 0.00111       
Normal S = 0.00111   
  Little River    1               10 Year                  Normal S = 0.00111       
Normal S = 0.00111   
  Little River    1               25 Year                  Normal S = 0.00111       
Normal S = 0.00111   
  Little River    1               50 Year                  Normal S = 0.00111       
Normal S = 0.00111   
  Little River    1               100 Year                 Normal S = 0.00111       
Normal S = 0.00111   
  Little River    1               500 Year                 Normal S = 0.00111       
Normal S = 0.00111   
                                                                                                         
 
                                                                                 
 
GEOMETRY DATA 
 
Geometry Title: Existing Conditions RS 
Geometry File : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over Little 
River\Hydraulics\Hec-Ras\630975.g08 
 
CROSS SECTION           
 
 
RIVER: Little River     
REACH: 1                  RS: 602      
 
INPUT 
Description: Approach Section - el adj 494 * 0.00111 = +0.55 
Station Elevation Data    num=      22 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   43228  880.56 43565.2  860.36 43665.2  859.46 43765.2  856.76 44085.8  840.56 
 44115.8  832.12 44194.6  825.26 44245.4  822.96 44301.2  821.96 44370.1  822.26 
 44425.9  818.96 44491.5  822.96 44552.2  820.66 44616.1  822.56 44688.3  827.16 
 44735.9  834.76 44791.7  840.36 44965.2  852.16 45065.2  863.36 45165.2  864.56 
 45265.2  866.86 45365.2  886.56 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   43228     .12 44085.8     .03 44791.7     .12 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
       44085.8 44791.7              500     500     500             .3       .5 
 
CROSS SECTION           
 
 
RIVER: Little River     
REACH: 1                  RS: 102      
 
INPUT 
Description: Upstream Bridge Section Section - lake from metric survey 
Station Elevation Data    num=      22 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   43228     880 43565.2   859.8 43665.2   858.9 43765.2   856.2 44085.8     840 
 44115.8  831.56 44194.6   824.7 44245.4   822.4 44301.2   821.4 44370.1   821.7 
 44425.9   818.4 44491.5   822.4 44552.2   820.1 44616.1     822 44688.3   826.6 



 44735.9   834.2 44791.7   839.8 44965.2   851.6 45065.2   862.8 45165.2     864 
 45265.2   866.3 45365.2     886 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   43228     .12 44085.8     .03 44791.7     .12 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
       44085.8 44791.7              102     102     102             .3       .5 
Ineffective Flow     num=       2 
   Sta L   Sta R    Elev  Permanent 
   43228 44314.1  860.91       T 
 44578.1 45365.2  860.91       T 
 
BRIDGE                  
 
 
RIVER: Little River     
REACH: 1                  RS: 51       
 
INPUT 
Description: Existing Bridge 
Distance from Upstream XS =      39 
Deck/Roadway Width        =      24 
Weir Coefficient          =     2.6 
Upstream  Deck/Roadway Coordinates 
    num=       8 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
   42979   866.5       0 43700.8   860.8       0 44314.1  860.91       0 
 44314.1  860.91   855.3 44578.1  860.91   855.3 44578.1  860.91       0 
 44947.5   860.8       0 45657.8   899.3       0 
 
Upstream Bridge Cross Section Data 
Station Elevation Data    num=      22 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   43228     880 43565.2   859.8 43665.2   858.9 43765.2   856.2 44085.8     840 
 44115.8  831.56 44194.6   824.7 44245.4   822.4 44301.2   821.4 44370.1   821.7 
 44425.9   818.4 44491.5   822.4 44552.2   820.1 44616.1     822 44688.3   826.6 
 44735.9   834.2 44791.7   839.8 44965.2   851.6 45065.2   862.8 45165.2     864 
 45265.2   866.3 45365.2     886 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   43228     .12 44085.8     .03 44791.7     .12 
 
Bank Sta: Left   Right    Coeff Contr.   Expan. 
       44085.8 44791.7             .3       .5 
Ineffective Flow     num=       2 
   Sta L   Sta R    Elev  Permanent 
   43228 44314.1  860.91       T 
 44578.1 45365.2  860.91       T 
 
Downstream  Deck/Roadway Coordinates 
    num=       8 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
   42979   866.5       0 43700.8   860.8       0 44314.1  860.91       0 
 44314.1  860.91   855.3 44578.1  860.91   855.3 44578.1  860.91       0 
 44947.5   860.8       0 45657.8   899.3       0 
 
Downstream Bridge Cross Section Data 
Station Elevation Data    num=      26 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 43591.9  879.23   43687  875.93 43729.7  872.63 43772.3  869.33 43788.7  866.03 
 43821.5  862.83 43857.6  859.53 43890.4  856.23 43916.7  852.93 43965.2  844.74 
   44200     840 44253.6   821.4 44317.6   819.4 44378.3   817.5   44521   818.4 
 44570.2   817.8   44626   817.5 44688.3   820.4 44753.9   823.7 44822.8     827 
 44890.1   831.9 44944.2     840 45165.2   859.9 45265.2  859.21 45365.2  862.13 
 45465.2  876.14 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 



 43591.9     .12   44200     .03 44944.2     .12 
 
Bank Sta: Left   Right    Coeff Contr.   Expan. 
         44200 44944.2             .3       .5 
Ineffective Flow     num=       2 
   Sta L   Sta R    Elev  Permanent 
 43591.9 44314.1  860.91       T 
 44578.1 45465.2  860.91       T 
 
Upstream Embankment side slope              =       2 horiz. to 1.0 vertical 
Downstream Embankment side slope            =       2 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow =     .95 
Elevation at which weir flow begins         =         
Energy head used in spillway design         =         
Spillway height used in design              =         
Weir crest shape                            = Broad Crested 
 
Number of Abutments =  2  
 
Abutment Data 
Upstream     num=       2 
     Sta    Elev     Sta    Elev 
 44314.1   855.3 44394.1   815.3 
Downstream     num=       2 
     Sta    Elev     Sta    Elev 
 44314.1   855.3 44394.1   815.3 
 
Abutment Data 
Upstream     num=       2 
     Sta    Elev     Sta    Elev 
 44498.1   815.3 44578.1   855.3 
Downstream     num=       2 
     Sta    Elev     Sta    Elev 
 44498.1   815.3 44578.1   855.3 
 
Number of Piers =  2  
 
Pier Data 
Pier Station     Upstream= 44396.7    Downstream= 44396.7 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       6     800       4   855.3 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       6     800       4   855.3 
 
Pier Data 
Pier Station     Upstream= 44495.4    Downstream= 44495.4 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       6     800       4   855.3 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       6     800       4   855.3 
 
Number of Bridge Coefficient Sets =  1  
 
Low Flow Methods and Data 
       W.S. Pro Method 
 
  W.S.Pro Data 
    Left Embankment 
       El of the top of the embankment = 856.6 
       El of the toe of the abutment   = 821 
    Right Embankment 
       El of the top of the embankment = 856.6 
       El of the toe of the abutment   = 821 
    Abtument Type                      = 3 Sloping abutments and sloping embankments 
    Slope of abutments                 = 2 
    Top with of embankment             = 24 
    Centroid station of bridge opening =  



    Wing Wall Type                     = No wing walls present 
       Width                           =  
       Angle                           =  
       Radius                          =  
    Guide Banks Type                   = No Guide Bank present 
       Length                          =  
       Offset                          =  
       Angle                           =  
 
Selected Low Flow Methods = W.S.Pro Method 
 
High Flow Method 
       Pressure and Weir flow 
           Submerged Inlet Cd          =         
           Submerged Inlet + Outlet Cd =      .8 
           Max Low Cord                =         
 
Additional Bridge Parameters 
       Add Friction component to Momentum 
       Do not add Weight component to Momentum 
       Class B flow critical depth computations use critical depth  
           inside the bridge at the upstream end 
       Criteria to check for pressure flow = Upstream energy grade line 
 
CROSS SECTION           
 
 
RIVER: Little River     
REACH: 1                  RS: 0        
 
INPUT 
Description: Downstream Bridge Section - lake from metric survey - Left lake  
             limited due to DS FP. 
Station Elevation Data    num=      26 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 43591.9  879.23   43687  875.93 43729.7  872.63 43772.3  869.33 43788.7  866.03 
 43821.5  862.83 43857.6  859.53 43890.4  856.23 43916.7  852.93 43965.2  844.74 
   44200     840 44253.6   821.4 44317.6   819.4 44378.3   817.5   44521   818.4 
 44570.2   817.8   44626   817.5 44688.3   820.4 44753.9   823.7 44822.8     827 
 44890.1   831.9 44944.2     840 45165.2   859.9 45265.2  859.21 45365.2  862.13 
 45465.2  876.14 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
 43591.9     .12   44200     .03 44944.2     .12 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         44200 44944.2              865     865     865             .3       .5 
Ineffective Flow     num=       2 
   Sta L   Sta R    Elev  Permanent 
 43591.9 44314.1  860.91       T 
 44578.1 45465.2  860.91       T 
 
CROSS SECTION           
 
 
RIVER: Little River     
REACH: 1                  RS: -865     
 
INPUT 
Description: Exit Section - el adj 800 * 0.00111 = -0.89 
Station Elevation Data    num=      26 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 43591.9  878.34   43687  875.04 43729.7  871.74 43772.3  868.44 43788.7  865.14 
 43821.5  861.94 43857.6  858.64 43890.4  855.34 43916.7  852.04 43965.2  843.85 
   44200  839.11 44253.6  820.51 44317.6  818.51 44378.3  816.61   44521  817.51 
 44570.2  816.91   44626  816.61 44688.3  819.51 44753.9  822.81 44822.8  826.11 
 44890.1  831.01 44944.2  839.11 45165.2  859.01 45265.2  858.32 45365.2  861.24 
 45465.2  875.25 
 
Manning's n Values        num=       3 



     Sta   n Val     Sta   n Val     Sta   n Val 
 43591.9     .12   44200     .03 44944.2     .12 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         44200 44944.2                0       0       0             .1       .3 
 
                                                                                 
 
SUMMARY OF MANNING'S N VALUES  
 
River:Little River     
                                                                  
      Reach          River Sta.       n1        n2        n3      
                                                                  
 1                    602                .12       .03       .12  
 1                    102                .12       .03       .12  
 1                    51           Bridge                       
 1                    0                  .12       .03       .12  
 1                    -865               .12       .03       .12  
                                                                  
 
                                                                                 
 
SUMMARY OF REACH LENGTHS 
 
River: Little River     
                                                                  
      Reach          River Sta.      Left     Channel    Right    
                                                                  
 1                    602                500       500       500  
 1                    102                102       102       102  
 1                    51           Bridge                         
 1                    0                  865       865       865  
 1                    -865                 0         0         0  
                                                                  
 
                                                                                 
 
SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Little River     
 
                                                        
      Reach          River Sta.     Contr.    Expan.    
                                                        
 1                    602             .3        .5  
 1                    102             .3        .5  
 1                    51       Bridge               
 1                    0               .3        .5  
 1                    -865            .1        .3  
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PROJECT DATA 
Project Title: Bells Ferry Rd over Little River 
Project File : 630975.prj 
Run Date and Time: 9/13/2005 8:56:54 AM 
 
Project in English units 
 
                                                                                 
 
PLAN DATA 
 
Plan Title: Prop add sp RS River 
Plan File : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over Little 
River\Hydraulics\Hec-Ras\630975.p08 
 
           Geometry Title: Proposed Conditions add span RS 
           Geometry File : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over 
Little River\Hydraulics\Hec-Ras\630975.g07 
 
           Flow Title    : River Floods 
           Flow File     : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over 
Little River\Hydraulics\Hec-Ras\630975.f01 
 
Plan Summary Information: 
Number of:  Cross Sections =    4    Multiple Openings  =    0 
            Culverts       =    0    Inline Structures  =    0 
            Bridges        =    1    Lateral Structures =    0 
 
Computational Information 
    Water surface calculation tolerance  =  0.01  
    Critical depth calculation tolerance =  0.01  
    Maximum number of iterations         =  40  
    Maximum difference tolerance         =  0.3  
    Flow tolerance factor                =  0.001  
 
Computation Options 
    Critical depth computed only where necessary 
    Conveyance Calculation Method: At breaks in n values only 
    Friction Slope Method:         Average Conveyance 
    Computational Flow Regime:     Subcritical Flow 
 
 
                                                                                 
 
FLOW DATA 
 
Flow Title: River Floods 
Flow File : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over Little 
River\Hydraulics\Hec-Ras\630975.f01 
 
Flow Data (cfs) 
                                                                                                             



  River           Reach           RS                 2 Year          5 Year         10 
Year         25 Year         50 Year        100 Year        500 Year   
  Little River    1               602                  6834           10479           
13198           16921           19917           22935           31053   
                                                                                                             
 
Boundary Conditions 
                                                                                                         
  River           Reach           Profile                       Upstream                 
Downstream      
                                                                                                         
  Little River    1               2 Year                   Normal S = 0.00111       
Normal S = 0.00111   
  Little River    1               5 Year                   Normal S = 0.00111       
Normal S = 0.00111   
  Little River    1               10 Year                  Normal S = 0.00111       
Normal S = 0.00111   
  Little River    1               25 Year                  Normal S = 0.00111       
Normal S = 0.00111   
  Little River    1               50 Year                  Normal S = 0.00111       
Normal S = 0.00111   
  Little River    1               100 Year                 Normal S = 0.00111       
Normal S = 0.00111   
  Little River    1               500 Year                 Normal S = 0.00111       
Normal S = 0.00111   
                                                                                                         
 
                                                                                 
 
GEOMETRY DATA 
 
Geometry Title: Proposed Conditions add span RS 
Geometry File : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over Little 
River\Hydraulics\Hec-Ras\630975.g07 
 
CROSS SECTION           
 
 
RIVER: Little River     
REACH: 1                  RS: 602      
 
INPUT 
Description: Approach Section - el adj 500 * 0.00111 = +0.56 
Station Elevation Data    num=      22 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   43228  880.56 43565.2  860.36 43665.2  859.46 43765.2  856.76 44085.8  840.56 
 44115.8  832.12 44194.6  825.26 44245.4  822.96 44301.2  821.96 44370.1  822.26 
 44425.9  818.96 44491.5  822.96 44552.2  820.66 44616.1  822.56 44688.3  827.16 
 44735.9  834.76 44791.7  840.36 44965.2  852.16 45065.2  863.36 45165.2  864.56 
 45265.2  866.86 45365.2  886.56 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   43228     .12 44085.8     .03 44791.7     .12 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
       44085.8 44791.7              500     500     500             .3       .5 
 
CROSS SECTION           
 
 
RIVER: Little River     
REACH: 1                  RS: 102      
 
INPUT 
Description: Upstream Bridge Section Section - lake from metric survey 
Station Elevation Data    num=      22 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   43228     880 43565.2   859.8 43665.2   858.9 43765.2   856.2 44085.8     840 
 44115.8  831.56 44194.6   824.7 44245.4   822.4 44301.2   821.4 44370.1   821.7 
 44425.9   818.4 44491.5   822.4 44552.2   820.1 44616.1     822 44688.3   826.6 



 44735.9   834.2 44791.7   839.8 44965.2   851.6 45065.2   862.8 45165.2     864 
 45265.2   866.3 45365.2     886 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   43228     .12 44085.8     .03 44791.7     .12 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
       44085.8 44791.7              167     167     167             .3       .5 
Ineffective Flow     num=       2 
   Sta L   Sta R    Elev  Permanent 
   43228 44217.2     867       T 
 44655.7 45365.2     867       T 
 
BRIDGE                  
 
 
RIVER: Little River     
REACH: 1                  RS: 18.5     
 
INPUT 
Description: Proposed Bridge add span 
Distance from Upstream XS =      41 
Deck/Roadway Width        =      85 
Weir Coefficient          =     2.6 
Upstream  Deck/Roadway Coordinates 
    num=      17 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
   42979   866.5       0 43700.8   860.8       0 44217.2  867.36       0 
 44217.2  867.36  860.86 44294.3  867.78  861.28 44371.4   868.2   861.7 
 44371.4   868.2   860.2   44501  868.01  860.21   44501  868.01  861.51 
 44578.1  867.11  860.61 44655.7  865.77  859.27 44655.7  865.77       0 
 44865.5     864         44947.5   864.4       0 45013.1   865.2       0 
 45275.6   873.4       0 45657.8   899.3       0 
 
Upstream Bridge Cross Section Data 
Station Elevation Data    num=      22 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   43228     880 43565.2   859.8 43665.2   858.9 43765.2   856.2 44085.8     840 
 44115.8  831.56 44194.6   824.7 44245.4   822.4 44301.2   821.4 44370.1   821.7 
 44425.9   818.4 44491.5   822.4 44552.2   820.1 44616.1     822 44688.3   826.6 
 44735.9   834.2 44791.7   839.8 44965.2   851.6 45065.2   862.8 45165.2     864 
 45265.2   866.3 45365.2     886 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   43228     .12 44085.8     .03 44791.7     .12 
 
Bank Sta: Left   Right    Coeff Contr.   Expan. 
       44085.8 44791.7             .3       .5 
Ineffective Flow     num=       2 
   Sta L   Sta R    Elev  Permanent 
   43228 44217.2     867       T 
 44655.7 45365.2     867       T 
 
Downstream  Deck/Roadway Coordinates 
    num=      17 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
   42979   866.5       0 43700.8   860.8       0 44217.2  867.36       0 
 44217.2  867.36  860.86 44294.3  867.78  861.28 44371.4   868.2   861.7 
 44371.4   868.2   860.2   44501  868.01  860.21   44501  868.01  861.51 
 44578.1  867.11  860.61 44655.7  865.77  859.27 44655.7  865.77       0 
 44865.5     864         44947.5   864.4       0 45013.1   865.2       0 
 45275.6   873.4       0 45657.8   899.3       0 
 
Downstream Bridge Cross Section Data 
Station Elevation Data    num=      26 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 43591.9  879.23   43687  875.93 43729.7  872.63 43772.3  869.33 43788.7  866.03 
 43821.5  862.83 43857.6  859.53 43890.4  856.23 43916.7  852.93 43965.2  844.74 
   44200     840 44253.6   821.4 44317.6   819.4 44378.3   817.5   44521   818.4 



 44570.2   817.8   44626   817.5 44688.3   820.4 44753.9   823.7 44822.8     827 
 44890.1   831.9 44944.2     840 45165.2   859.9 45265.2  859.21 45365.2  862.13 
 45465.2  876.14 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
 43591.9     .12   44200     .03 44944.2     .12 
 
Bank Sta: Left   Right    Coeff Contr.   Expan. 
         44200 44944.2             .3       .5 
Ineffective Flow     num=       2 
   Sta L   Sta R    Elev  Permanent 
 43591.9 44217.2  866.85       T 
 44655.7 45465.2  866.85       T 
 
Upstream Embankment side slope              =       2 horiz. to 1.0 vertical 
Downstream Embankment side slope            =       2 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow =     .95 
Elevation at which weir flow begins         =         
Energy head used in spillway design         =         
Spillway height used in design              =         
Weir crest shape                            = Broad Crested 
 
Number of Abutments =  2  
 
Abutment Data 
Upstream     num=       4 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 44217.2  860.86 44252.9     843 44255.9     843 44315.9     813 
Downstream     num=       4 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 44217.2  860.86 44252.9     843 44255.9     843 44315.9     813 
 
Abutment Data 
Upstream     num=       4 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 44560.2     813 44620.2     843 44623.2     843 44655.7  859.27 
Downstream     num=       4 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 44560.2     813 44620.2     843 44623.2     843 44655.7  859.27 
 
Number of Piers =  4  
 
Pier Data 
Pier Station     Upstream= 44294.3    Downstream= 44294.3 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       3     800       3     863 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       3     800       3     863 
 
Pier Data 
Pier Station     Upstream= 44371.4    Downstream= 44371.4 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       3     800       3     863 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       3     800       3     863 
 
Pier Data 
Pier Station     Upstream=   44501    Downstream=   44501 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       3     800       3     863 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       3     800       3     863 
 
Pier Data 



Pier Station     Upstream= 44578.1    Downstream= 44578.1 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       3     800       3     863 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       3     800       3     863 
 
Number of Bridge Coefficient Sets =  1  
 
Low Flow Methods and Data 
       W.S. Pro Method 
 
  W.S.Pro Data 
    Left Embankment 
       El of the top of the embankment = 856.6 
       El of the toe of the abutment   = 821 
    Right Embankment 
       El of the top of the embankment = 856.6 
       El of the toe of the abutment   = 821 
    Abtument Type                      = 3 Sloping abutments and sloping embankments 
    Slope of abutments                 = 2 
    Top with of embankment             = 24 
    Centroid station of bridge opening =  
    Wing Wall Type                     = No wing walls present 
       Width                           =  
       Angle                           =  
       Radius                          =  
    Guide Banks Type                   = No Guide Bank present 
       Length                          =  
       Offset                          =  
       Angle                           =  
 
Selected Low Flow Methods = W.S.Pro Method 
 
High Flow Method 
       Pressure and Weir flow 
           Submerged Inlet Cd          =         
           Submerged Inlet + Outlet Cd =      .8 
           Max Low Cord                =         
 
Additional Bridge Parameters 
       Add Friction component to Momentum 
       Do not add Weight component to Momentum 
       Class B flow critical depth computations use critical depth  
           inside the bridge at the upstream end 
       Criteria to check for pressure flow = Upstream energy grade line 
 
CROSS SECTION           
 
 
RIVER: Little River     
REACH: 1                  RS: -65      
 
INPUT 
Description: Downstream Bridge Section - lake from metric survey - Left lake  
             limited due to DS FP. 
Station Elevation Data    num=      26 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 43591.9  879.23   43687  875.93 43729.7  872.63 43772.3  869.33 43788.7  866.03 
 43821.5  862.83 43857.6  859.53 43890.4  856.23 43916.7  852.93 43965.2  844.74 
   44200     840 44253.6   821.4 44317.6   819.4 44378.3   817.5   44521   818.4 
 44570.2   817.8   44626   817.5 44688.3   820.4 44753.9   823.7 44822.8     827 
 44890.1   831.9 44944.2     840 45165.2   859.9 45265.2  859.21 45365.2  862.13 
 45465.2  876.14 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
 43591.9     .12   44200     .03 44944.2     .12 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 



         44200 44944.2              800     800     800             .3       .5 
Ineffective Flow     num=       2 
   Sta L   Sta R    Elev  Permanent 
 43591.9 44217.2  866.85       T 
 44655.7 45465.2  866.85       T 
 
CROSS SECTION           
 
 
RIVER: Little River     
REACH: 1                  RS: -865     
 
INPUT 
Description: Exit Section - el adj 800 * 0.00111 = -0.89 
Station Elevation Data    num=      26 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 43591.9  878.34   43687  875.04 43729.7  871.74 43772.3  868.44 43788.7  865.14 
 43821.5  861.94 43857.6  858.64 43890.4  855.34 43916.7  852.04 43965.2  843.85 
   44200  839.11 44253.6  820.51 44317.6  818.51 44378.3  816.61   44521  817.51 
 44570.2  816.91   44626  816.61 44688.3  819.51 44753.9  822.81 44822.8  826.11 
 44890.1  831.01 44944.2  839.11 45165.2  859.01 45265.2  858.32 45365.2  861.24 
 45465.2  875.25 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
 43591.9     .12   44200     .03 44944.2     .12 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         44200 44944.2                0       0       0             .1       .3 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SUMMARY OF MANNING'S N VALUES  
 
River:Little River     
                                                                  
      Reach          River Sta.       n1        n2        n3      
                                                                  
 1                    602                .12       .03       .12  
 1                    102                .12       .03       .12  
 1                    18.5         Bridge                       
 1                    -65                .12       .03       .12  
 1                    -865               .12       .03       .12  
                                                                  
 
                                                                                 
 
SUMMARY OF REACH LENGTHS 
 
River: Little River     
                                                                  
      Reach          River Sta.      Left     Channel    Right    
                                                                  
 1                    602                500       500       500  
 1                    102                167       167       167  
 1                    18.5         Bridge                         
 1                    -65                800       800       800  
 1                    -865                 0         0         0  
                                                                  
 
                                                                                 
 
SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Little River     
 
                                                        
      Reach          River Sta.     Contr.    Expan.    
                                                        
 1                    602             .3        .5  
 1                    102             .3        .5  
 1                    18.5     Bridge               
 1                    -65             .3        .5  
 1                    -865            .1        .3  
                                                        



 
 
 
 
 
 
 
 
 
 
 
 

ABNORMAL FLOODS (LAKE ALLATOONA) 
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PROJECT DATA 
Project Title: Bells Ferry Rd over Little River 
Project File : 630975.prj 
Run Date and Time: 9/13/2005 10:16:41 AM 
 
Project in English units 
 
                                                                                 
 
PLAN DATA 
 
Plan Title: Uncon RS Abn 
Plan File : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over Little 
River\Hydraulics\Hec-Ras\630975.p15 
 
           Geometry Title: Uncon RS River 
           Geometry File : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over 
Little River\Hydraulics\Hec-Ras\630975.g06 
 
           Flow Title    : Abnormal Floods 
           Flow File     : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over 
Little River\Hydraulics\Hec-Ras\630975.f02 
 
Plan Summary Information: 
Number of:  Cross Sections =    4    Multiple Openings  =    0 
            Culverts       =    0    Inline Structures  =    0 
            Bridges        =    0    Lateral Structures =    0 
 
Computational Information 
    Water surface calculation tolerance  =  0.01  
    Critical depth calculation tolerance =  0.01  
    Maximum number of iterations         =  20  
    Maximum difference tolerance         =  0.3  
    Flow tolerance factor                =  0.001  
 
Computation Options 
    Critical depth computed only where necessary 
    Conveyance Calculation Method: At breaks in n values only 
    Friction Slope Method:         Average Conveyance 
    Computational Flow Regime:     Subcritical Flow 
 
 
                                                                                 
 
FLOW DATA 
 
Flow Title: Abnormal Floods 
Flow File : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over Little 
River\Hydraulics\Hec-Ras\630975.f02 
 
Flow Data (cfs) 
                                                                                              



  River           Reach           RS             50 Year Ab     100 Year Ab     500 Year 
Ab   
  Little River    1               602                 19917           22935           
31053   
                                                                                              
 
Boundary Conditions 
                                                                                                         
  River           Reach           Profile                       Upstream                 
Downstream      
                                                                                                         
  Little River    1               50 Year Ab                                            
Known WS = 861   
  Little River    1               100 Year Ab                                           
Known WS = 862   
  Little River    1               500 Year Ab                                         
Known WS = 864.3   
                                                                                                         
 
                                                                                 
 
GEOMETRY DATA 
 
Geometry Title: Uncon RS River 
Geometry File : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over Little 
River\Hydraulics\Hec-Ras\630975.g06 
 
CROSS SECTION           
 
 
RIVER: Little River     
REACH: 1                  RS: 602      
 
INPUT 
Description: Approach Section - el adj 500 * 0.00111 = +0.56 
Station Elevation Data    num=      22 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   43228  880.56 43565.2  860.36 43665.2  859.46 43765.2  856.76 44085.8  840.56 
 44115.8  832.12 44194.6  825.26 44245.4  822.96 44301.2  821.96 44370.1  822.26 
 44425.9  818.96 44491.5  822.96 44552.2  820.66 44616.1  822.56 44688.3  827.16 
 44735.9  834.76 44791.7  840.36 44965.2  852.16 45065.2  863.36 45165.2  864.56 
 45265.2  866.86 45365.2  886.56 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   43228     .12 44085.8     .03 44791.7     .12 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
       44085.8 44791.7              500     500     500             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Little River     
REACH: 1                  RS: 102      
 
INPUT 
Description: Upstream Bridge Section Section - lake from metric survey 
Station Elevation Data    num=      22 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   43228     880 43565.2   859.8 43665.2   858.9 43765.2   856.2 44085.8     840 
 44115.8  831.56 44194.6   824.7 44245.4   822.4 44301.2   821.4 44370.1   821.7 
 44425.9   818.4 44491.5   822.4 44552.2   820.1 44616.1     822 44688.3   826.6 
 44735.9   834.2 44791.7   839.8 44965.2   851.6 45065.2   862.8 45165.2     864 
 45265.2   866.3 45365.2     886 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   43228     .12 44085.8     .03 44791.7     .12 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 



       44085.8 44791.7              167     167     167             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Little River     
REACH: 1                  RS: -65      
 
INPUT 
Description: Downstream Bridge Section - lake from metric survey - Left lake  
             limited due to DS FP. 
Station Elevation Data    num=      26 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 43591.9  879.23   43687  875.93 43729.7  872.63 43772.3  869.33 43788.7  866.03 
 43821.5  862.83 43857.6  859.53 43890.4  856.23 43916.7  852.93 43965.2  844.74 
   44200     840 44253.6   821.4 44317.6   819.4 44378.3   817.5   44521   818.4 
 44570.2   817.8   44626   817.5 44688.3   820.4 44753.9   823.7 44822.8     827 
 44890.1   831.9 44944.2     840 45165.2   859.9 45265.2  859.21 45365.2  862.13 
 45465.2  876.14 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
 43591.9     .12   44200     .03 44944.2     .12 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         44200 44944.2              800     800     800             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Little River     
REACH: 1                  RS: -865     
 
INPUT 
Description: Exit Section - el adj 800 * 0.00111 = -0.89 
Station Elevation Data    num=      26 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 43591.9  878.34   43687  875.04 43729.7  871.74 43772.3  868.44 43788.7  865.14 
 43821.5  861.94 43857.6  858.64 43890.4  855.34 43916.7  852.04 43965.2  843.85 
   44200  839.11 44253.6  820.51 44317.6  818.51 44378.3  816.61   44521  817.51 
 44570.2  816.91   44626  816.61 44688.3  819.51 44753.9  822.81 44822.8  826.11 
 44890.1  831.01 44944.2  839.11 45165.2  859.01 45265.2  858.32 45365.2  861.24 
 45465.2  875.25 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
 43591.9     .12   44200     .03 44944.2     .12 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         44200 44944.2                0       0       0             .1       .3 
 
                                                                                 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SUMMARY OF MANNING'S N VALUES  
 
River:Little River     
                                                                  
      Reach          River Sta.       n1        n2        n3      
                                                                  
 1                    602                .12       .03       .12  
 1                    102                .12       .03       .12  
 1                    -65                .12       .03       .12  
 1                    -865               .12       .03       .12  
                                                                  
 
                                                                                 
 
SUMMARY OF REACH LENGTHS 
 
River: Little River     
                                                                  
      Reach          River Sta.      Left     Channel    Right    
                                                                  
 1                    602                500       500       500  
 1                    102                167       167       167  
 1                    -65                800       800       800  
 1                    -865                 0         0         0  
                                                                  
 
                                                                                 
 
SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Little River     
 
                                                        
      Reach          River Sta.     Contr.    Expan.    
                                                        
 1                    602             .1        .3  
 1                    102             .1        .3  
 1                    -65             .1        .3  
 1                    -865            .1        .3  
                                                        



 
 
 
 
 
 
 
 
 
 
 
 

HEC-RAS EXISTING MODEL 
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PROJECT DATA 
Project Title: Bells Ferry Rd over Little River 
Project File : 630975.prj 
Run Date and Time: 9/13/2005 10:24:09 AM 
 
Project in English units 
 
                                                                                 
 
PLAN DATA 
 
Plan Title: Existing RS Abn 
Plan File : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over Little 
River\Hydraulics\Hec-Ras\630975.p11 
 
           Geometry Title: Existing Conditions RS 
           Geometry File : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over 
Little River\Hydraulics\Hec-Ras\630975.g08 
 
           Flow Title    : Abnormal Floods 
           Flow File     : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over 
Little River\Hydraulics\Hec-Ras\630975.f02 
 
Plan Summary Information: 
Number of:  Cross Sections =    4    Multiple Openings  =    0 
            Culverts       =    0    Inline Structures  =    0 
            Bridges        =    1    Lateral Structures =    0 
 
Computational Information 
    Water surface calculation tolerance  =  0.01  
    Critical depth calculation tolerance =  0.01  
    Maximum number of iterations         =  20  
    Maximum difference tolerance         =  0.3  
    Flow tolerance factor                =  0.001  
 
Computation Options 
    Critical depth computed only where necessary 
    Conveyance Calculation Method: At breaks in n values only 
    Friction Slope Method:         Average Conveyance 
    Computational Flow Regime:     Subcritical Flow 
 
 
                                                                                 
 
FLOW DATA 
 
Flow Title: Abnormal Floods 
Flow File : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over Little 
River\Hydraulics\Hec-Ras\630975.f02 
 
Flow Data (cfs) 
                                                                                              



  River           Reach           RS             50 Year Ab     100 Year Ab     500 Year 
Ab   
  Little River    1               602                 19917           22935           
31053   
                                                                                              
 
Boundary Conditions 
                                                                                                         
  River           Reach           Profile                       Upstream                 
Downstream      
                                                                                                         
  Little River    1               50 Year Ab                                            
Known WS = 861   
  Little River    1               100 Year Ab                                           
Known WS = 862   
  Little River    1               500 Year Ab                                         
Known WS = 864.3   
                                                                                                         
 
                                                                                 
 
GEOMETRY DATA 
 
Geometry Title: Existing Conditions RS 
Geometry File : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over Little 
River\Hydraulics\Hec-Ras\630975.g08 
 
CROSS SECTION           
 
 
RIVER: Little River     
REACH: 1                  RS: 602      
 
INPUT 
Description: Approach Section - el adj 494 * 0.00111 = +0.55 
Station Elevation Data    num=      22 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   43228  880.56 43565.2  860.36 43665.2  859.46 43765.2  856.76 44085.8  840.56 
 44115.8  832.12 44194.6  825.26 44245.4  822.96 44301.2  821.96 44370.1  822.26 
 44425.9  818.96 44491.5  822.96 44552.2  820.66 44616.1  822.56 44688.3  827.16 
 44735.9  834.76 44791.7  840.36 44965.2  852.16 45065.2  863.36 45165.2  864.56 
 45265.2  866.86 45365.2  886.56 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   43228     .12 44085.8     .03 44791.7     .12 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
       44085.8 44791.7              500     500     500             .3       .5 
 
CROSS SECTION           
 
 
RIVER: Little River     
REACH: 1                  RS: 102      
 
INPUT 
Description: Upstream Bridge Section Section - lake from metric survey 
Station Elevation Data    num=      22 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   43228     880 43565.2   859.8 43665.2   858.9 43765.2   856.2 44085.8     840 
 44115.8  831.56 44194.6   824.7 44245.4   822.4 44301.2   821.4 44370.1   821.7 
 44425.9   818.4 44491.5   822.4 44552.2   820.1 44616.1     822 44688.3   826.6 
 44735.9   834.2 44791.7   839.8 44965.2   851.6 45065.2   862.8 45165.2     864 
 45265.2   866.3 45365.2     886 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   43228     .12 44085.8     .03 44791.7     .12 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 



       44085.8 44791.7              102     102     102             .3       .5 
Ineffective Flow     num=       2 
   Sta L   Sta R    Elev  Permanent 
   43228 44314.1  860.91       T 
 44578.1 45365.2  860.91       T 
 
BRIDGE                  
 
 
RIVER: Little River     
REACH: 1                  RS: 51       
 
INPUT 
Description: Existing Bridge 
Distance from Upstream XS =      39 
Deck/Roadway Width        =      24 
Weir Coefficient          =     2.6 
Upstream  Deck/Roadway Coordinates 
    num=       8 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
   42979   866.5       0 43700.8   860.8       0 44314.1  860.91       0 
 44314.1  860.91   855.3 44578.1  860.91   855.3 44578.1  860.91       0 
 44947.5   860.8       0 45657.8   899.3       0 
 
Upstream Bridge Cross Section Data 
Station Elevation Data    num=      22 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   43228     880 43565.2   859.8 43665.2   858.9 43765.2   856.2 44085.8     840 
 44115.8  831.56 44194.6   824.7 44245.4   822.4 44301.2   821.4 44370.1   821.7 
 44425.9   818.4 44491.5   822.4 44552.2   820.1 44616.1     822 44688.3   826.6 
 44735.9   834.2 44791.7   839.8 44965.2   851.6 45065.2   862.8 45165.2     864 
 45265.2   866.3 45365.2     886 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   43228     .12 44085.8     .03 44791.7     .12 
 
Bank Sta: Left   Right    Coeff Contr.   Expan. 
       44085.8 44791.7             .3       .5 
Ineffective Flow     num=       2 
   Sta L   Sta R    Elev  Permanent 
   43228 44314.1  860.91       T 
 44578.1 45365.2  860.91       T 
 
Downstream  Deck/Roadway Coordinates 
    num=       8 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
   42979   866.5       0 43700.8   860.8       0 44314.1  860.91       0 
 44314.1  860.91   855.3 44578.1  860.91   855.3 44578.1  860.91       0 
 44947.5   860.8       0 45657.8   899.3       0 
 
Downstream Bridge Cross Section Data 
Station Elevation Data    num=      26 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 43591.9  879.23   43687  875.93 43729.7  872.63 43772.3  869.33 43788.7  866.03 
 43821.5  862.83 43857.6  859.53 43890.4  856.23 43916.7  852.93 43965.2  844.74 
   44200     840 44253.6   821.4 44317.6   819.4 44378.3   817.5   44521   818.4 
 44570.2   817.8   44626   817.5 44688.3   820.4 44753.9   823.7 44822.8     827 
 44890.1   831.9 44944.2     840 45165.2   859.9 45265.2  859.21 45365.2  862.13 
 45465.2  876.14 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
 43591.9     .12   44200     .03 44944.2     .12 
 
Bank Sta: Left   Right    Coeff Contr.   Expan. 
         44200 44944.2             .3       .5 
Ineffective Flow     num=       2 
   Sta L   Sta R    Elev  Permanent 
 43591.9 44314.1  860.91       T 
 44578.1 45465.2  860.91       T 



 
Upstream Embankment side slope              =       2 horiz. to 1.0 vertical 
Downstream Embankment side slope            =       2 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow =     .95 
Elevation at which weir flow begins         =         
Energy head used in spillway design         =         
Spillway height used in design              =         
Weir crest shape                            = Broad Crested 
 
Number of Abutments =  2  
 
Abutment Data 
Upstream     num=       2 
     Sta    Elev     Sta    Elev 
 44314.1   855.3 44394.1   815.3 
Downstream     num=       2 
     Sta    Elev     Sta    Elev 
 44314.1   855.3 44394.1   815.3 
 
Abutment Data 
Upstream     num=       2 
     Sta    Elev     Sta    Elev 
 44498.1   815.3 44578.1   855.3 
Downstream     num=       2 
     Sta    Elev     Sta    Elev 
 44498.1   815.3 44578.1   855.3 
 
Number of Piers =  2  
 
Pier Data 
Pier Station     Upstream= 44396.7    Downstream= 44396.7 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       6     800       4   855.3 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       6     800       4   855.3 
 
Pier Data 
Pier Station     Upstream= 44495.4    Downstream= 44495.4 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       6     800       4   855.3 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       6     800       4   855.3 
 
Number of Bridge Coefficient Sets =  1  
 
Low Flow Methods and Data 
       W.S. Pro Method 
 
  W.S.Pro Data 
    Left Embankment 
       El of the top of the embankment = 856.6 
       El of the toe of the abutment   = 821 
    Right Embankment 
       El of the top of the embankment = 856.6 
       El of the toe of the abutment   = 821 
    Abtument Type                      = 3 Sloping abutments and sloping embankments 
    Slope of abutments                 = 2 
    Top with of embankment             = 24 
    Centroid station of bridge opening =  
    Wing Wall Type                     = No wing walls present 
       Width                           =  
       Angle                           =  
       Radius                          =  
    Guide Banks Type                   = No Guide Bank present 
       Length                          =  
       Offset                          =  
       Angle                           =  



 
Selected Low Flow Methods = W.S.Pro Method 
 
High Flow Method 
       Pressure and Weir flow 
           Submerged Inlet Cd          =         
           Submerged Inlet + Outlet Cd =      .8 
           Max Low Cord                =         
 
Additional Bridge Parameters 
       Add Friction component to Momentum 
       Do not add Weight component to Momentum 
       Class B flow critical depth computations use critical depth  
           inside the bridge at the upstream end 
       Criteria to check for pressure flow = Upstream energy grade line 
 
CROSS SECTION           
 
 
RIVER: Little River     
REACH: 1                  RS: 0        
 
INPUT 
Description: Downstream Bridge Section - lake from metric survey - Left lake  
             limited due to DS FP. 
Station Elevation Data    num=      26 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 43591.9  879.23   43687  875.93 43729.7  872.63 43772.3  869.33 43788.7  866.03 
 43821.5  862.83 43857.6  859.53 43890.4  856.23 43916.7  852.93 43965.2  844.74 
   44200     840 44253.6   821.4 44317.6   819.4 44378.3   817.5   44521   818.4 
 44570.2   817.8   44626   817.5 44688.3   820.4 44753.9   823.7 44822.8     827 
 44890.1   831.9 44944.2     840 45165.2   859.9 45265.2  859.21 45365.2  862.13 
 45465.2  876.14 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
 43591.9     .12   44200     .03 44944.2     .12 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         44200 44944.2              865     865     865             .3       .5 
Ineffective Flow     num=       2 
   Sta L   Sta R    Elev  Permanent 
 43591.9 44314.1  860.91       T 
 44578.1 45465.2  860.91       T 
 
CROSS SECTION           
 
 
RIVER: Little River     
REACH: 1                  RS: -865     
 
INPUT 
Description: Exit Section - el adj 800 * 0.00111 = -0.89 
Station Elevation Data    num=      26 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 43591.9  878.34   43687  875.04 43729.7  871.74 43772.3  868.44 43788.7  865.14 
 43821.5  861.94 43857.6  858.64 43890.4  855.34 43916.7  852.04 43965.2  843.85 
   44200  839.11 44253.6  820.51 44317.6  818.51 44378.3  816.61   44521  817.51 
 44570.2  816.91   44626  816.61 44688.3  819.51 44753.9  822.81 44822.8  826.11 
 44890.1  831.01 44944.2  839.11 45165.2  859.01 45265.2  858.32 45365.2  861.24 
 45465.2  875.25 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
 43591.9     .12   44200     .03 44944.2     .12 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         44200 44944.2                0       0       0             .1       .3 
 
                                                                                 
 



SUMMARY OF MANNING'S N VALUES  
 
River:Little River     
                                                                  
      Reach          River Sta.       n1        n2        n3      
                                                                  
 1                    602                .12       .03       .12  
 1                    102                .12       .03       .12  
 1                    51           Bridge                       
 1                    0                  .12       .03       .12  
 1                    -865               .12       .03       .12  
                                                                  
 
                                                                                 
 
SUMMARY OF REACH LENGTHS 
 
River: Little River     
                                                                  
      Reach          River Sta.      Left     Channel    Right    
                                                                  
 1                    602                500       500       500  
 1                    102                102       102       102  
 1                    51           Bridge                         
 1                    0                  865       865       865  
 1                    -865                 0         0         0  
                                                                  
 
                                                                                 
 
SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Little River     
 
                                                        
      Reach          River Sta.     Contr.    Expan.    
                                                        
 1                    602             .3        .5  
 1                    102             .3        .5  
 1                    51       Bridge               
 1                    0               .3        .5  
 1                    -865            .1        .3  
                                                        



 
 
 
 
 
 
 
 
 
 
 
 

HEC-RAS PROPOSED MODEL 
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PROJECT DATA 
Project Title: Bells Ferry Rd over Little River 
Project File : 630975.prj 
Run Date and Time: 9/13/2005 10:35:03 AM 
 
Project in English units 
 
                                                                                 
 
PLAN DATA 
 
Plan Title: Prop add sp RS Abn 
Plan File : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over Little 
River\Hydraulics\Hec-Ras\630975.p10 
 
           Geometry Title: Proposed Conditions add span RS 
           Geometry File : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over 
Little River\Hydraulics\Hec-Ras\630975.g07 
 
           Flow Title    : Abnormal Floods 
           Flow File     : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over 
Little River\Hydraulics\Hec-Ras\630975.f02 
 
Plan Summary Information: 
Number of:  Cross Sections =    4    Multiple Openings  =    0 
            Culverts       =    0    Inline Structures  =    0 
            Bridges        =    1    Lateral Structures =    0 
 
Computational Information 
    Water surface calculation tolerance  =  0.01  
    Critical depth calculation tolerance =  0.01  
    Maximum number of iterations         =  20  
    Maximum difference tolerance         =  0.3  
    Flow tolerance factor                =  0.001  
 
Computation Options 
    Critical depth computed only where necessary 
    Conveyance Calculation Method: At breaks in n values only 
    Friction Slope Method:         Average Conveyance 
    Computational Flow Regime:     Subcritical Flow 
 
 
                                                                                 
 
FLOW DATA 
 
Flow Title: Abnormal Floods 
Flow File : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over Little 
River\Hydraulics\Hec-Ras\630975.f02 
 
Flow Data (cfs) 
                                                                                              



  River           Reach           RS             50 Year Ab     100 Year Ab     500 Year 
Ab   
  Little River    1               602                 19917           22935           
31053   
                                                                                              
 
Boundary Conditions 
                                                                                                         
  River           Reach           Profile                       Upstream                 
Downstream      
                                                                                                         
  Little River    1               50 Year Ab                                            
Known WS = 861   
  Little River    1               100 Year Ab                                           
Known WS = 862   
  Little River    1               500 Year Ab                                         
Known WS = 864.3   
                                                                                                         
 
                                                                                 
 
GEOMETRY DATA 
 
Geometry Title: Proposed Conditions add span RS 
Geometry File : m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over Little 
River\Hydraulics\Hec-Ras\630975.g07 
 
CROSS SECTION           
 
 
RIVER: Little River     
REACH: 1                  RS: 602      
 
INPUT 
Description: Approach Section - el adj 500 * 0.00111 = +0.56 
Station Elevation Data    num=      22 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   43228  880.56 43565.2  860.36 43665.2  859.46 43765.2  856.76 44085.8  840.56 
 44115.8  832.12 44194.6  825.26 44245.4  822.96 44301.2  821.96 44370.1  822.26 
 44425.9  818.96 44491.5  822.96 44552.2  820.66 44616.1  822.56 44688.3  827.16 
 44735.9  834.76 44791.7  840.36 44965.2  852.16 45065.2  863.36 45165.2  864.56 
 45265.2  866.86 45365.2  886.56 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   43228     .12 44085.8     .03 44791.7     .12 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
       44085.8 44791.7              500     500     500             .3       .5 
 
CROSS SECTION           
 
 
RIVER: Little River     
REACH: 1                  RS: 102      
 
INPUT 
Description: Upstream Bridge Section Section - lake from metric survey 
Station Elevation Data    num=      22 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   43228     880 43565.2   859.8 43665.2   858.9 43765.2   856.2 44085.8     840 
 44115.8  831.56 44194.6   824.7 44245.4   822.4 44301.2   821.4 44370.1   821.7 
 44425.9   818.4 44491.5   822.4 44552.2   820.1 44616.1     822 44688.3   826.6 
 44735.9   834.2 44791.7   839.8 44965.2   851.6 45065.2   862.8 45165.2     864 
 45265.2   866.3 45365.2     886 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   43228     .12 44085.8     .03 44791.7     .12 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 



       44085.8 44791.7              167     167     167             .3       .5 
Ineffective Flow     num=       2 
   Sta L   Sta R    Elev  Permanent 
   43228 44217.2     867       T 
 44655.7 45365.2     867       T 
 
BRIDGE                  
 
 
RIVER: Little River     
REACH: 1                  RS: 18.5     
 
INPUT 
Description: Proposed Bridge add span 
Distance from Upstream XS =      41 
Deck/Roadway Width        =      85 
Weir Coefficient          =     2.6 
Upstream  Deck/Roadway Coordinates 
    num=      17 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
   42979   866.5       0 43700.8   860.8       0 44217.2  867.36       0 
 44217.2  867.36  860.86 44294.3  867.78  861.28 44371.4   868.2   861.7 
 44371.4   868.2   860.2   44501  868.01  860.21   44501  868.01  861.51 
 44578.1  867.11  860.61 44655.7  865.77  859.27 44655.7  865.77       0 
 44865.5     864         44947.5   864.4       0 45013.1   865.2       0 
 45275.6   873.4       0 45657.8   899.3       0 
 
Upstream Bridge Cross Section Data 
Station Elevation Data    num=      22 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   43228     880 43565.2   859.8 43665.2   858.9 43765.2   856.2 44085.8     840 
 44115.8  831.56 44194.6   824.7 44245.4   822.4 44301.2   821.4 44370.1   821.7 
 44425.9   818.4 44491.5   822.4 44552.2   820.1 44616.1     822 44688.3   826.6 
 44735.9   834.2 44791.7   839.8 44965.2   851.6 45065.2   862.8 45165.2     864 
 45265.2   866.3 45365.2     886 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   43228     .12 44085.8     .03 44791.7     .12 
 
Bank Sta: Left   Right    Coeff Contr.   Expan. 
       44085.8 44791.7             .3       .5 
Ineffective Flow     num=       2 
   Sta L   Sta R    Elev  Permanent 
   43228 44217.2     867       T 
 44655.7 45365.2     867       T 
 
Downstream  Deck/Roadway Coordinates 
    num=      17 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
   42979   866.5       0 43700.8   860.8       0 44217.2  867.36       0 
 44217.2  867.36  860.86 44294.3  867.78  861.28 44371.4   868.2   861.7 
 44371.4   868.2   860.2   44501  868.01  860.21   44501  868.01  861.51 
 44578.1  867.11  860.61 44655.7  865.77  859.27 44655.7  865.77       0 
 44865.5     864         44947.5   864.4       0 45013.1   865.2       0 
 45275.6   873.4       0 45657.8   899.3       0 
 
Downstream Bridge Cross Section Data 
Station Elevation Data    num=      26 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 43591.9  879.23   43687  875.93 43729.7  872.63 43772.3  869.33 43788.7  866.03 
 43821.5  862.83 43857.6  859.53 43890.4  856.23 43916.7  852.93 43965.2  844.74 
   44200     840 44253.6   821.4 44317.6   819.4 44378.3   817.5   44521   818.4 
 44570.2   817.8   44626   817.5 44688.3   820.4 44753.9   823.7 44822.8     827 
 44890.1   831.9 44944.2     840 45165.2   859.9 45265.2  859.21 45365.2  862.13 
 45465.2  876.14 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
 43591.9     .12   44200     .03 44944.2     .12 
 



Bank Sta: Left   Right    Coeff Contr.   Expan. 
         44200 44944.2             .3       .5 
Ineffective Flow     num=       2 
   Sta L   Sta R    Elev  Permanent 
 43591.9 44217.2  866.85       T 
 44655.7 45465.2  866.85       T 
 
Upstream Embankment side slope              =       2 horiz. to 1.0 vertical 
Downstream Embankment side slope            =       2 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow =     .95 
Elevation at which weir flow begins         =         
Energy head used in spillway design         =         
Spillway height used in design              =         
Weir crest shape                            = Broad Crested 
 
Number of Abutments =  2  
 
Abutment Data 
Upstream     num=       4 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 44217.2  860.86 44252.9     843 44255.9     843 44315.9     813 
Downstream     num=       4 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 44217.2  860.86 44252.9     843 44255.9     843 44315.9     813 
 
Abutment Data 
Upstream     num=       4 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 44560.2     813 44620.2     843 44623.2     843 44655.7  859.27 
Downstream     num=       4 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 44560.2     813 44620.2     843 44623.2     843 44655.7  859.27 
 
Number of Piers =  4  
 
Pier Data 
Pier Station     Upstream= 44294.3    Downstream= 44294.3 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       3     800       3     863 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       3     800       3     863 
 
Pier Data 
Pier Station     Upstream= 44371.4    Downstream= 44371.4 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       3     800       3     863 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       3     800       3     863 
 
Pier Data 
Pier Station     Upstream=   44501    Downstream=   44501 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       3     800       3     863 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       3     800       3     863 
 
Pier Data 
Pier Station     Upstream= 44578.1    Downstream= 44578.1 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       3     800       3     863 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       3     800       3     863 
 



Number of Bridge Coefficient Sets =  1  
 
Low Flow Methods and Data 
       W.S. Pro Method 
 
  W.S.Pro Data 
    Left Embankment 
       El of the top of the embankment = 856.6 
       El of the toe of the abutment   = 821 
    Right Embankment 
       El of the top of the embankment = 856.6 
       El of the toe of the abutment   = 821 
    Abtument Type                      = 3 Sloping abutments and sloping embankments 
    Slope of abutments                 = 2 
    Top with of embankment             = 24 
    Centroid station of bridge opening =  
    Wing Wall Type                     = No wing walls present 
       Width                           =  
       Angle                           =  
       Radius                          =  
    Guide Banks Type                   = No Guide Bank present 
       Length                          =  
       Offset                          =  
       Angle                           =  
 
Selected Low Flow Methods = W.S.Pro Method 
 
High Flow Method 
       Pressure and Weir flow 
           Submerged Inlet Cd          =         
           Submerged Inlet + Outlet Cd =      .8 
           Max Low Cord                =         
 
Additional Bridge Parameters 
       Add Friction component to Momentum 
       Do not add Weight component to Momentum 
       Class B flow critical depth computations use critical depth  
           inside the bridge at the upstream end 
       Criteria to check for pressure flow = Upstream energy grade line 
 
CROSS SECTION           
 
 
RIVER: Little River     
REACH: 1                  RS: -65      
 
INPUT 
Description: Downstream Bridge Section - lake from metric survey - Left lake  
             limited due to DS FP. 
Station Elevation Data    num=      26 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 43591.9  879.23   43687  875.93 43729.7  872.63 43772.3  869.33 43788.7  866.03 
 43821.5  862.83 43857.6  859.53 43890.4  856.23 43916.7  852.93 43965.2  844.74 
   44200     840 44253.6   821.4 44317.6   819.4 44378.3   817.5   44521   818.4 
 44570.2   817.8   44626   817.5 44688.3   820.4 44753.9   823.7 44822.8     827 
 44890.1   831.9 44944.2     840 45165.2   859.9 45265.2  859.21 45365.2  862.13 
 45465.2  876.14 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
 43591.9     .12   44200     .03 44944.2     .12 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         44200 44944.2              800     800     800             .3       .5 
Ineffective Flow     num=       2 
   Sta L   Sta R    Elev  Permanent 
 43591.9 44217.2  866.85       T 
 44655.7 45465.2  866.85       T 
 
CROSS SECTION           
 



 
RIVER: Little River     
REACH: 1                  RS: -865     
 
INPUT 
Description: Exit Section - el adj 800 * 0.00111 = -0.89 
Station Elevation Data    num=      26 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 43591.9  878.34   43687  875.04 43729.7  871.74 43772.3  868.44 43788.7  865.14 
 43821.5  861.94 43857.6  858.64 43890.4  855.34 43916.7  852.04 43965.2  843.85 
   44200  839.11 44253.6  820.51 44317.6  818.51 44378.3  816.61   44521  817.51 
 44570.2  816.91   44626  816.61 44688.3  819.51 44753.9  822.81 44822.8  826.11 
 44890.1  831.01 44944.2  839.11 45165.2  859.01 45265.2  858.32 45365.2  861.24 
 45465.2  875.25 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
 43591.9     .12   44200     .03 44944.2     .12 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         44200 44944.2                0       0       0             .1       .3 
 
                                                                                 
 
SUMMARY OF MANNING'S N VALUES  
 
River:Little River     
                                                                  
      Reach          River Sta.       n1        n2        n3      
                                                                  
 1                    602                .12       .03       .12  
 1                    102                .12       .03       .12  
 1                    18.5         Bridge                       
 1                    -65                .12       .03       .12  
 1                    -865               .12       .03       .12  
                                                                  
 
                                                                                 
 
SUMMARY OF REACH LENGTHS 
 
River: Little River     
                                                                  
      Reach          River Sta.      Left     Channel    Right    
                                                                  
 1                    602                500       500       500  
 1                    102                167       167       167  
 1                    18.5         Bridge                         
 1                    -65                800       800       800  
 1                    -865                 0         0         0  
                                                                  
 
                                                                                 
 
SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Little River     
 
                                                        
      Reach          River Sta.     Contr.    Expan.    
                                                        
 1                    602             .3        .5  
 1                    102             .3        .5  
 1                    18.5     Bridge               
 1                    -65             .3        .5  
 1                    -865            .1        .3  
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Scour Summary and Additional Calculations 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 

PROPOSED MODEL BRIDGE SCOUR 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 

100 Year Storm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Scour Calculations – 100 year Storm 
 
Hydraulic Design Data 
Contraction Scour 
   Left Channel Right 
Input Data 
 Average Depth (ft):  7.37  
 Approach Velocity (ft/s): 5.41  
 Br Average Depth (ft): 5.83  
 BR Opening Flow (cfs): 22935.00  
 BR Top WD (ft):  287.61  
 Grain Size D50 (mm):  .37  
 Approach Flow (cfs):  22935.00  
 Approach Top WD (ft): 575.24  
 K1 Coefficient:  0.690  
Results 
 Scour Depth Ys (ft):  6.06  
 Critical Velocity (ft/s): 1.67  
 Equation:   Live  
 
Pier Scour 
 All piers have the same scour depth 
    Input Data 
 Pier Shape:  Square nose 
 Pier Width (ft):  3.00 
 Grain Size D50 (mm) : 0.37000 
 Depth Upstream (ft):  11.11 
 Velocity Upstream (ft/s): 7.18 
 K1 Nose Shape:  1.10 
 Pier Angle:  5.00 
 Pier Length (ft):  9.00 
 K2 Angle Coef:  1.17 
 K3 Bed Cond Coef:  1.10 
 Grain Size D90 (mm):  0.47000 
 K4 Armouring Coef:  1.00 
    Results 
 Scour Depth Ys (ft):  8.86 
 Froude #:    0.38 
 Equation:    CSU equation 
 
Combined Scour Depths 
 
 Pier Scour + Contraction Scour (ft): 
  Channel:   14.92 
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500 Year Storm 
 
 
 
 
 
 
 
 
 
 



Scour Calculations – 500 year Storm 
 
Hydraulic Design Data 
Contraction Scour 
   Left Channel Right 
Input Data 
 Average Depth (ft):  8.93  
 Approach Velocity (ft/s): 5.72  
 Br Average Depth (ft): 7.05  
 BR Opening Flow (cfs): 31053.00  
 BR Top WD (ft):  292.96  
 Grain Size D50 (mm):  0.37  
 Approach Flow (cfs):  31053.00  
 Approach Top WD (ft): 607.58  
 K1 Coefficient:  0.690  
Results 
 Scour Depth Ys (ft):  7.72  
 Critical Velocity (ft/s): 1.72  
 Equation:   Live  
 
Pier Scour 
 All piers have the same scour depth 
    Input Data 
 Pier Shape:  Square nose 
 Pier Width (ft):  3.00 
 Grain Size D50 (mm):  0.37000 
 Depth Upstream (ft):  13.07 
 Velocity Upstream (ft/s): 7.71 
 K1 Nose Shape:  1.10 
 Pier Angle:  5.00 
 Pier Length (ft):  9.00 
 K2 Angle Coef:  1.17 
 K3 Bed Cond Coef:  1.10 
 Grain Size D90 (mm) : 0.47000 
 K4 Armouring Coef:  1.00 
    Results 
 Scour Depth Ys (ft):  9.34 
 Froude #:    0.38 

Equation:    CSU equation 
 
 
Combined Scour Depths 
 
 Pier Scour + Contraction Scour (ft): 
  Channel:   17.06 
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BRS-STP-1375(6) Cherokee County
CR 770 (Bells Ferry Road) over Little River (Lake Allatoona)
PI # 630975

ENDROLL RIPRAP CALCULATIONS (100 YEAR STORM)
METHOD IN HEC-18,"EVALUATING SCOUR AT BRIDGES"

BRIDGE ABUTMENT LOCATION 13+479 13+621

SET BACK LENGTH = 0 0
MAIN CHANNEL AREA @ BRIDGE = 2135 2135
TOP WIDTH OF  MAIN CHANNEL @ BRIDGE = 417 417
AVERAGE DEPTH OF MAIN CHANNEL @ BR = 9.93 9.93
SET BACK RATIO = 0.000 0.000

CHARACTERISTIC AVG VELOCITY CALCULATIONS
(SEE PAGES 120,121)
DISCHARGE @ ABUTMENT = 22935 22935
AREA  @ ABUTMENT = 2135 2135
AVERAGE VELOCITY, V = 10.74 10.74

AREA OF OVERBANK FLOW @ BRIDGE = 2135 2135
LENGTH OF OVERBANK FLOW @ BRIDGE = 417 417
AVERAGE DEPTH OF OVERBANK FLOW = 5.12 5.12

FROUDE NUMBER = 0.837 0.837

IF FROUDE NUMBER <= 0.80, THEN D50 = 1.933 1.933
IF FROUDE NUMBER > 0.80, THEN D50 = 1.801 1.801

MEDIAN STONE DIAMETER REQUIRED, D50 = 1.801 1.801

TYPE OF RIPRAP REQUIRED =    TYPE 1    TYPE 1

Note : Type I Riprap will be used at this site.
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LOCATION MAPS 



 
 

 
 
 

Cherokee County 
CR 770 (Bells Ferry Road) over Little River (Lake Allatoona) 
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Cherokee County 
CR 770 (Bells Ferry Road) over Little River (Lake Allatoona) 
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PROJECT PHOTOGRAPHS 
 

 



 
Looking downstream (west) at the existing bridge. 

 
Looking southwest along the upstream side of the existing bridge. 



 
Looking upstream (southeast) from the existing bridge.  

 
Looking downstream (west) from the existing bridge. 



 
Looking downstream (northwest) from the existing bridge. 

 

 
Looking north along Bells Ferry Road. Note the Marina on the right. 



 
Looking north along the downstream side of the existing bridge. 

 
Looking north along the upstream side of the existing bridge. 



 
Looking north along the upstream side of the existing bridge. 

 
Looking south along the upstream side of the existing bridge. 



 
Looking downstream at restaurant across from the Marina. 

 

 
Looking across the Marina parking lot at the driveway onto Bells Ferry Road. 

 



 
Looking north along Bells Ferry Road.  The driveway to the Marina is to the right. 

 

 
Looking upstream at the Allatoona Dam. 



 
Looking downstream from the toe of Allatoona Dam along the Etowah River. 

 
Looking north across Allatoona Dam. 



 
Looking north across Allatoona Dam. 
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MISCELLANEOUS PROJECT DATA 





















 
 
 
 
 
 
 
 
 
 
 
 

ROADWAY PLAN AND PROFILE 















 
 
 
 
 
 
 
 
 
 
 
 

PRELIMINARY BRIDGE PLAN AND ELEVATION 
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