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DEPARTMENT OF TRANSPORTATION / 76
S STATE OF GEORGIA

INTERDEPARTMENT CORRESPONDENCE

FILE BRS-STP-1375(6) CHEROKEE OFFICE  Atlanta, GA
CR 770 (Bells Ferry Rd) over Little River (Lake Allatoona)
P.I. No. 630975 DATE December 22, 2005
FROM Paul V. Liles, Jr., P.E, State Bridge Engineer
TO, Brian Summers, State Project Review Engineer

SUBJECT Request for a Design Variance

Approval of a Design Variance is requested for this project.

This project is the replacement of the existing bridge on CR 770 (Bells Ferry Rd.) over the Little -
River (Lake Allatoona) in Cherokee County. The existing bridge is an 85.3 m (280 ft) long by
6.1 m (20 ft) wide steel beam bridge with concrete intermediate bents. The proposed -
replacement structure is to be a 142 m (383.9 ft) long by 25.2 m (82.7 ft) wide bridge. This site

is a rural arterial road with base year (2005) and design year (2025) traffic of 10600 and 22400
ADT, respectively. A marina and boat storage facility is located at the northwest end of the
bridge and a restaurant is located at the northeast end of the bridge.

Although the current sufficiency rating of the existing bridge is 66, the bridge is recommended to
be replaced by the Office of Bridge Maintenance due to the fact that the width of the proposed
bridge is to be increased from the existing width by over 50% and due to the maintenance costs
associated with the steel beams. (See the attached letter from the State Bridge Maintenance
Engineer.) The proposed bridge is to be over 30.5 m (100 ft) longer than the existing bridge,
increasing the area of opening significantly. The bents of the proposed bridge are to be skewed
approximately 70 degrees to the roadway centerline to approximate the flood flow at this site.

In order to assist Cherokee County in acquisition of right-of way and to provide access to the
existing marina, the grade for the proposed bridge was set to keep the grade as low as possible in
the area of the marina. The 50 and 100 year flood pool elevations are 262.43 m (861 ft) and
262.73 m (862 ft), respectively. The existing bridge bottom of beam elevation of 261.21 m (857
ft) does not clear these flood pool elevations. The bottom of beam elevation for the proposed
bridge was set to keep the proposed bottom of beam no lower than elevation 262.13 m (860 ft).
The proposed beams, although higher than the existing bottom of beam, do not provide clearance
over the 50 and 100 year flood pool elevations. The proposed roadway grade allows the road to
remain open during the 50 year flood pool elevation, but the subgrade has less than 0.3 m (1.0 ft)
clearance over this elevation.




MEMORANDUM
Brian Summers
Page Two
December 22, 2005

Due to the fact that the proposed beams are being raised approximately 1.0 m (3 ft) from the
existing bottom of beam elevation this Office requests that a design variance to the Drainage
Design Manual be granted, waiving the requirement of obtaining 1 ft of clearance over the flood
pool elevation and 1 ft of clearance of the subgrade over the 50 year flood pool elevation. This
Design Variance is requested on behalf of David Acree, the project manager.

Supporting documentation, including a location map, project concept report, roadway plans,
preliminary bridge layout, and site photographs are attached for your information.

If you have any questions or comments, please contact Susan Beck of this office at (404) 656-
5285 or email address susan.beck@dot.state.ga.us. We recommend this Design Variance be
approved.

PVL/STB/jym
attachments
cc:  Sam Teal, attn: Susan Beck

Brent Story, attn.: David Acree
Buddy Gratton

Approved: (ﬂ / ; W///

David Studstill, Chief Engineer
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Section I
Hydraulic/Hydrologic Report



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.



2 €C_ 9

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.

References
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e The Current Georgia Department of Transportation Drainage Manual for Highways with
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Magnitude and Frequency of Floods in Rural Basins of Georgia--1993, Water Resources
Investigations Report 93-4016.

e Hydrologic Engineering Center (HEC) River Analysis System (HEC-RAS), Water-
Surface Computational Model Version 3.1.3, dated May 2005.



Hydrologic Engineering Center (HEC) River Analysis System (HEC-RAS) Users Manual
Version 3.1, dated November 2002.

Hydrologic Engineering Center (HEC) River Analysis System (HEC-RAS) Hydraulic
Reference Manual Version 3.1, dated November 2002.

Hydraulic Engineering Circular No. 18 (HEC-18) Evaluating Scour at Bridges, (FHWA-
NHI-01-001), dated May 2001, Fourth Edition.

Hydraulic Engineering Circular No. 20 (HEC-20) Stream Stability at Highway Structures
(FHWA-NHI-01-002) dated March 2001, Third Edition.

Hydraulic Engineering Circular No. 23 (HEC-23) Bridge Scour and Stream Instability
Countermeasures (FHWA-NHI-01-003) dated March 2001, Second Edition.
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Natural Channels, Harry H. Barnes, Jr—1987 (3™ Printing), Water-Supply Paper 1849.
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Roughness Coefficients for Natural Channels and Flood Plains, George J. Arcement, Jr.,
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Section 11
Hydraulic Tables



RIVER FLOODS



HYDRAULIC TABLE (50-YEAR STORM)

River Flood - Metric Units

FLOODSTAGE ELEVATION
BRIDGE SECTION (m)

FLOODSTAGE ELEVATION
APPROACH SECTION (m)

AREA OF OPENING UNDER
FLOODSTAGE (m?)

DISCHARGE THROUGH BRIDGE
(cms)

DISCHARGE OVER ROADWAY
(cms)

CHANNEL VELOCITY (m/s)*
MEAN VELOCITY (m/s)*

2-YEAR FLOODSTAGE
ELEVATION
BRIDGE SECTION (m)

BACKWATER HEIGHT (m)

UNCONSTRICTED
SECTION

251.73

252.49

Fkkkkkkhkk

Fkkkkkkhkk

Fkkkkkkhkk

1.72

1.72

250.67

Fkkkkkkhkk

EXISTING
CONDITIONS

251.73

254.31

112.5

564.0

5.01

5.01

250.73

1.81

PROPOSED
CONDITIONS

251.72

252.90

183.9

564.0

3.07

3.07

250.69

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 (m?)
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 (m?)
DISCHARGE THROUGH BRIDGE =~ *****swexx 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 ool 1211 1980
FLOODSTAGE (ft%)
DISCHARGE THROUGH BRIDGE R 19917 19917
(cfs)
DISCHARGE OVER ROADWAY ool 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) R 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 Rk 1339 2135
FLOODSTAGE (ft%)
DISCHARGE THROUGH BRIDGE R 22935 22935
(cfs)
DISCHARGE OVER ROADWAY il 0 0
(cfs)
CHANNEL VELOCITY (f/s)* 5.90 17.13 10.74
MEAN VELOCITY (f/s)* 5.90 1713 10.74
2-YEAR FLOODSTAGE 822.42 822.61 822.49
ELEVATION
BRIDGE SECTION (ft)
BACKWATER HEIGHT (ft) R 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 ek 1673 2497
FLOODSTAGE (ft%)
DISCHARGE THROUGH BRIDGE i 31053 31053
(cfs)
DISCHARGE OVER ROADWAY ol 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) i 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
SECTION CONDITIONS

FLOODSTAGE ELEVATION 262.43 262.43

BRIDGE SECTION (m)

FLOODSTAGE ELEVATION 262.43 262.50

APPROACH SECTION (m)

AREA OF OPENING UNDER 647.2

FLOODSTAGE (m?)

DISCHARGE THROUGH BRIDGE 549.4

(cms)

DISCHARGE OVER ROADWAY 14.6

(cms)

CHANNEL VELOCITY (m/s) 0.21 0.87

MEAN VELOCITY (m/s) 0.21 0.87

2_YEAR FLOODSTAGE dkkkkkkkkk *kkkkkkkkk

ELEVATION

BRIDGE SECTION (m)

BACKWATER HEIGHT (m) i 0.06

PROPOSED
CONDITIONS

262.43

262.44

1341.7

564.0

0.42

0.42

FkkdkkKkkkk

0.01




HYDRAULIC TABLE (100-YEAR STORM)

Abnormal Flood - Metric Units

UNCONSTRICTED EXISTING
SECTION CONDITIONS

FLOODSTAGE ELEVATION 262.74 262.73

BRIDGE SECTION (m)

FLOODSTAGE ELEVATION 262.74 262.79

APPROACH SECTION (m)

AREA OF OPENING UNDER 736.0

FLOODSTAGE (m?)

DISCHARGE THROUGH BRIDGE 515.4

(cms)

DISCHARGE OVER ROADWAY 134.1

(cms)

CHANNEL VELOCITY (m/s) 0.23 0.88

MEAN VELOCITY (m/s) 0.23 0.88

2_YEAR FLOODSTAGE dkkkkkkkkk *kkkkkkkkk

ELEVATION

BRIDGE SECTION (m)

BACKWATER HEIGHT (m) i 0.05

PROPOSED
CONDITIONS

262.73

262.76

1346.8

649.5

0.48

0.48

FhkkkkkKkdk

0.02




HYDRAULIC TABLE (500-YEAR STORM)

Abnormal Flood - Metric Units

UNCONSTRICTED
SECTION
FLOODSTAGE ELEVATION 263.44
BRIDGE SECTION (m)
FLOODSTAGE ELEVATION 263.44

APPROACH SECTION (m)

AREA OF OPENING UNDER
FLOODSTAGE (m?)

DISCHARGE THROUGH BRIDGE
(cms)

DISCHARGE OVER ROADWAY
(cms)

CHANNEL VELOCITY (m/s)

MEAN VELOCITY (m/s)

2-YEAR FLOODSTAGE
ELEVATION
BRIDGE SECTION (m)

BACKWATER HEIGHT (m)

kkkkkkkkkk

*kkk Kk hkk

kkkkkkkkkk

0.29

0.29

*kkkkkkkkk

*kkk Kk kkk

EXISTING
CONDITIONS

263.43

263.48

980.9

7211

158.4

1.01

0.90

Fhkkkkkkkk

0.05

PROPOSED
CONDITIONS

263.44

263.47

1346.8

879.4

0.65

0.65

Fkkkkkkhkk

0.03




HYDRAULIC TABLE (50-YEAR STORM)

Abnormal Flood - English Units

FLOODSTAGE ELEVATION
BRIDGE SECTION (ft)

FLOODSTAGE ELEVATION
APPROACH SECTION (ft)

AREA OF OPENING UNDER
FLOODSTAGE (ft?)

DISCHARGE THROUGH BRIDGE
(cfs)

DISCHARGE OVER ROADWAY
(cfs)

CHANNEL VELOCITY (f/s)

MEAN VELOCITY (f/s)

2-YEAR FLOODSTAGE
ELEVATION
BRIDGE SECTION (ft)

BACKWATER HEIGHT (ft)

UNCONSTRICTED
SECTION

861.00

861.00

Fkkkkkkhkk

Fkkkkkkkkk

Fkkkkkkhkk

0.68

0.68

Fkkkkkkkkk

Fkkkkkkkkk

EXISTING
CONDITIONS

860.98

861.21

6967

19400

517

2.86

2.86

*kkdk Kk kkk

0.21

PROPOSED
CONDITIONS

861.00

861.02

14442

19917

1.38

1.38

Fkkdkkkkkk

0.02




HYDRAULIC TABLE (100-YEAR STORM)

Abnormal Flood - English Units

FLOODSTAGE ELEVATION
BRIDGE SECTION (ft)

FLOODSTAGE ELEVATION
APPROACH SECTION (ft)

AREA OF OPENING UNDER
FLOODSTAGE (ft?)

DISCHARGE THROUGH BRIDGE
(cfs)

DISCHARGE OVER ROADWAY
(cfs)

CHANNEL VELOCITY (f/s)

MEAN VELOCITY (f/s)

2-YEAR FLOODSTAGE
ELEVATION
BRIDGE SECTION (ft)

BACKWATER HEIGHT (ft)

UNCONSTRICTED
SECTION

862.00

862.00

Fkkkkkkkkk

Fhkkdkkkkdk

Fkkkkkkkkk

0.76

0.76

Fhkkdkkkkk

Fhkkdkkkkk

EXISTING
CONDITIONS

861.98

862.18

7923

18200

4735

2.89

2.89

F*kkdk Kk kkk

0.18

PROPOSED
CONDITIONS

861.99

862.06

14497

22935

1.58

1.58

Fhkkkkkk Kk

0.06




HYDRAULIC TABLE (500-YEAR STORM)

Abnormal Flood - English Units

UNCONSTRICTED
SECTION
FLOODSTAGE ELEVATION 864.30
BRIDGE SECTION (ft)
FLOODSTAGE ELEVATION 864.30

APPROACH SECTION (ft)
AREA OF OPENING UNDER
FLOODSTAGE (ft%)

DISCHARGE THROUGH BRIDGE
(cfs)

DISCHARGE OVER ROADWAY
(cfs)

CHANNEL VELOCITY (f/s)

MEAN VELOCITY (f/s)

2-YEAR FLOODSTAGE
ELEVATION
BRIDGE SECTION (ft)

BACKWATER HEIGHT (ft)

kkkkkkkkkk

*kkdkkkkkkk

kkkkkkkkkk

0.96

0.96

*kkdk Kk kkk

kkkk Kk kkk

EXISTING
CONDITIONS

864.27

864.45

10559

25461

5592

3.30

2.94

Fhkkkkkkkk

0.15

PROPOSED
CONDITIONS

864.29

864.41

14497

31053

2.14

2.14

Fkkkkkkhkk

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 111
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.)

Region No.

Impervious Area (%) |

210.0

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 (m’/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
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Fror~ THE UsSeS Pfoblicarive) —

COOSA RIVER BASTN
_/Index pogbar applies to figmwes 194 & 195/

Pege 232

N0,

STREAM

1064 |Little River

106C|Little River

106B |Noondey Creek

107 |Noonday Creek

1074 |Noonday Creek

106D |Little River

111 |Stamp Creek

1114 |Proctor Cresk

1124 [{A11atoona

113 | Tanyard Creek

Creek

11/A| Etowah River

LOCATTON

DRATHAGE
AREA
(59. ML)

TRIBUTARY TO
Etowah River

Et-duah River

Little River

Little River

Little River

Etowah River

Etowsh River

Etowah River

Etowah River

Alletoona
Creek (Arm
of Reservoir)

Copse River

Cherokee County, lat 34°07!,
long 84730, at State High-
waey 5, miles north of
Woodstock

Cherokes County;.lat 34°08!,
long 84°31', at junction
with Allatoona Regervoir

Cobb County, lat 34000, long
84936!, at State Highway 3,

- 4 miles northwest of Mari-
etta

TUSG-E Gaging Station 1939; Noon-
day Creek near Woodstock, Ga.
Cherokee County, lat 34°05!,
long 840321, at cownty road,
1%+ miles southwest of Wood-
stock |

Cherckee Gounty, lat 34C08¢,
long 840337, at junection
with Alatoona Ressrvoir

Cherokee County, lat 34%10%,
long 84°36', at confluence
of Little River arm of
Allatoona Reservoir with
main Reaervoir

Bartow County, lat 34°14', long

84°41", near county road, 8

miles northeast of Carters-

ville

Cobb County, lat 34°02!, long

84040', at State Highuay 3,

3 miles west of Kemnegaw

Cobb County, lat 34°02%, long
80°43, at junction with
Allatoona Reservoir

Cobb County, lat 34°04', long
84°/1%, at State Highway
92, at Acworth

84°441, at Mlatoona Dam, 4
miles east of Cartersville

B

DO-ANRGE bAcEa p,;.T'-Fv For CONGim STREAMS

Bartow County, lat 34°10!, long

137

4al

42.8

50

210

16.2

7.9

28
2.19

1,110




Water Resources Data
Georgia
Water Year 1998

Water-Data Report GA-98-1

Prepared in cooperation with the
State of Georgia

_». Department of the Interior ; s
and with other agencies

u.s. Geological Survey




LAKES AND RESERVIOIRS IN MOBILE RIVER BASIN--Continuad

02383500 ALLATOONA RESERVOIR NEAR CARTERSVILLE, GA.

LOGATION.-Lal 34°09'46", long 84°43'40°, Bartow County, Hydrologic Unit 03150104, at forebay of dam on Etowah River, 2.8 mi upstream
Nashville, Chattancoga, & St. Louls Rallway bridge, 4 mi east of Cantersville, and & mi upstream from Pumpkinvine Gresk. s

DRAINAGE AREA —1,120 mi€.

PERIOD OF RECORD.~Decamber 1848 to current year,

REVISED RECORDS --WRD GA-80-1: Drainage area.

GAGE.-Water-stage recorder. Datum of gage Is at sea level (levels by U.8. Army Corps of Engineers),

REMARKS —Lake is formed by concrete gravity dam. Spillway (crest elevation, 835.0 fi is equippad with nine tainter gates 40 ft wide by 25 ft high,
There are four sluicas 5.67 #t by 10 ft high and one sluice 4.0t in diameter. Storage began Dec. 27, 1949; water In lake first reachad mimimum
poal elevation Fab. 5, 1850. Total capacity at elevation 860.0 ft, top of gates, is 670,000 acre-tt, of which 587,100 acre-ft is controlled storage
above B0D &, minimum pool. Lake Is used for flood control and power. Records fumished by U.S. Army Corps of Engineers.

EXTREMES FOR PERIOD OF RECORD: Maximum contents, 33,800 acre-ft Apr. 10, 1964, elevation, 861.19 ft; minimum, 119,600 acre-ft Dec.
4, 1954, glavation, B09.34 # ;

EXTREMES FOR CURRENT YEAR: Maximum cantents, 907,800 acre-ft Oct. 28, elevation, 843.27 ft; minimum, 200,800 acre-ft Dec. 17,
alevation, B22.74 fi.

MONTHEND ELEVATION AND CONTENTS AT 2400, WATER YEAR OCTOBER 1887 TO SEPTEMBER 1998

Change in contents

Elevation Contents 3 (equivalent in cubic
Data (feat) (acre-feat) (acre-feat) leat per second)
£39.56 362300 - -
B41.22 382200 +18300 +324
B2v.51 238500 -142700 -2398
B25.38 221600 -17800 -201
CAL YR 1987 - - +15200 +21
Jan, 3. B27.18 236600 +15000 +244
B33.38 204500 +57500 +1043
838.33 348100 +53600 +B72
841.73 288400 +40300 +677
B41.84 389800 +1400 +23
B40.66 375400 -14400 242
B35.03 3568100 -19300 -314
B37.43 337300 =18200 -288
B32.58 2BET00 -21200 -B80

WTR YR 1898 - = -T5600 104




Expansion Reach Length Computation

Expansion and Contraction Reach Length Computation

b - bridge opening width 265
B - floodplain width 1320
b/B 0.20
(B-b)/2 avg. obs. Length 527.5
n(ob) 0.12
n(mc) 0.03
n(ob)/n(mc) 4.00
S (ft/ft) 0.0011
S (ft/mile) 5.86
Er-Exp. rate from chart 1.3
Exp. Reach Length 685.75

Contraction Reach Length Computation

Cr-Contr. rate from chart
Contr. Reach Length

0.7
369.25

Little River (Lake Allatoona)

Ranges of Expansion Ratios

n(ob)/n(mc)=1

n(ob)/n(mc)=2

n(ob)/n(mc)=4

b/B=0.10 S=1 ft/mile 1.4-3.6 1.3-3.0 1.2-2.1
5 ft/mile 1.0-2.5 0.8-2.0 0.8-2.0
10 ft/mile 1.0-2.2 0.8-2.0 0.8-2.0
b/B=0.25 S=1 ft/mile 1.6-3.0 1.4-25 1.2-2.0
5 ft/mile 1.5-2.5 1.3-2.0 1.3-2.0
10 ft/mile 15-2.0 1.3-2.0 1.3-2.0
b/B=0.50 S=1 ft/mile 1.4-2.6 1.3-1.9 1.2-14
5 ft/mile 1.3-2.1 1.2-1.6 1.0-1.4
10 ft/mile 1.3-2.0 1.2-15 1.0-1.4
2.0
1055 Use 800 ft
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
1.2
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.




Section IV
Hydraulic Engineering Field Report
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Diatr:l.n-l-. . -y Enunty &)t ___er_;_ Prnjnut # ﬁ&ﬁ—f; Zf ( _)

~ this’ eite? __Al'®) =

ALL BRID ESI PROJECTS - ©

PI# Route Strea H e_KL:T7lE o, Il
smﬁi?'n?ﬁauw ?waww 4Date " 8- #&‘7 =

NOTE: ALL, ELEVATIONS SHOULD BE REFERENCED TO NGVD. BENCHMARK
DESCRIPTIONS, LOCATIONS AND ELEVATIONS ARE REQUIRED..  ALL SURVEY
DATA ° SHOULD BE REFERENCED TO THE PROTECT. STATIONS.  THIS SURVEY

DATA,EHEHFPZSE SUBHITTED ALORG WITH a. EETE ar HﬂADHﬁY PLAHS.
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Flnndplnin dna:riptinnt ot T
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' Ae there, any £il1 in. the upetream ar dn\rnltreal floodplains wh:l.c:h

will' a:t:ta-::t. the natural drninuga- n:r- J.in:lt the :Elh::dpla:l.n width at
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Skev angle af bridge bents ___HQ _____ i

Subetructure :I.n:furna-t:l.nn: . . > -
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1) Eenterlinn- etations and tnp of deck elevatinnn at he-gin and
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tione st the intersentinn vith the centerline of each bent;

<) Elevationg of bottoms of ocutside heams at each bent;

1
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Hote: Fnr hridne rEpllnenent Proajecte, +the uhnvo data shuuld be
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Are watar surfacen at site .affected b}r héi‘ i fantnrn (highwater

 from other streams, renervnira, ete. )¢ _,!_ "-'?)GMH _AAke LA
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if applicable A4 _]:\.f_ﬁ-'-"%j_ﬂ_ .&511}7 M...L D Er_Hr

Note: If the project uita ie affected b? th& abuve inr:tnra,_ ad-
ditional floodplain cross sections may be required. The Dffice
of Bridge Design Hydraulies can be contacted during the Burvey
Phase to identify the required srosas nectinnﬂ.




1) Floodplain cross sections are required upstream and downstream”

Ay 0 REPLACEMENT PROJEC srumﬁTHd'hiiéusff
A. FLOODPLAIN SURVEY DATA*

&

- of the bridge site. Theee croes sections should be located 50 to

100 <feet’ from the roadwvay nenterlinn,' on original ground.  New .
location projecte. should include thl floodplain ecross section
aleng the centerline. These cross sections should be parallel to

., the existing bridge and be extended on both sides of the stream

channel until an elevation is reached that ie a wminimum of 2.0
“feet higher than the Flood of Record Elevation. The ‘top of stream

banks and channel cross section should be’ included. - A sufficient
number. of streambed shote should be taken to insure an Bccurate

- stream channel cross section.  The floodplain croes sections

should .include .shote where there 18  a significant change in
elevation (2.0 ft). For wide, <flat floocdplains these shote can

_be as much as SO0 féeet apart. These croas sections should be ac-

nurnte to O. 5 It.x

.[_‘\. =

u'zr ﬁ ﬁrniiln nlnng the exiating rnadu-y eutendinn the full length
‘ef ;the flocdplain.: Thie profile should include ehote along the

5

i Bh n reambed elevatiome. Traverses ghguld be provided far all .
. gtream channels in the Ilnndplain. RN

'ﬁnantarline and edges of the rnadﬂay.,

ni.-i'

croese eectione clude etream ‘edge of ¥

4): Frniiles af. all intersenting ropade that are located within the
limits of the floodplain.” Theee profilee should extend 500 feet
upetream and downetream of +the intersection with +the project
road. . .Elevations should be given at 1&5 ft. dintervale.

5) If the prnjeut ie on a nev lauatinn,, the project alignment
shnuld he annurately 1ncated an & UEEE qundrangle map.

N _...
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-'_'n, "Liliémmn AND nnuﬂsﬁtmn BRIDGE énhss:nﬁg
1) All the iniﬁfmatinn in this eectiaon iﬁJ needed for hridgea

end/or box culverts within 1 mile upstream and dawvnetream of the
prnjent gite. .

UPSTREAM DOWNSTREAM

Distance from proposed structure
Railroad or highway bridge

Route # if highway bridge

Length of bridge (or culvert size)
Subetructure information:

a8) Column typel{concrete,steel,etc)
b)) Size of column

s e s e o B —

-.3)'A stream truverze nxtnnd;ng 500 feet upntream "and 500 feet

_EEfEEEEEQE__EI__ihg__hnidgn_-gﬂ{n. Crose sectione of the siream .
‘eha . reguired ft. ' ipnter ig  traver :




&) Number of columns per bent
Length of Gverflaw bridge or
culvert size, if 8ppliceble

ZJ.Thﬂ_iqlluwing ndditin£31 informatian ie f&quirndﬂ.inr 'hridgna
and/or bax culverte within 2000 feet ef the propased bridge:

a) hfFlnﬁdﬁlaiﬁ iﬁfna‘ _nﬁﬁtiﬁﬁg"nﬁd'-fnadia;: prgfilesi at .the
upétr&an!dnﬁnatrnan,gitn.nq epecified in Section . II.4A, iteme 1
'gnd'i';p'thn‘Flnudplain-Euruey Data section. - SRS & g
h) Bridge infﬁr-ntihnf;h_rnquired in Section I.C, Required Exist-
ing Bridge Dnta_at Project ESite. = & Y

_MIDENT
'a,'ngnnggnza-ggﬁvgx BATA ° - .

Traversee af all etream channele at the site, These stream
traverses should ghow the top of banks and edge of water and he
extended a distance of 100 feet upstream and 100 feet dovnetream
of the praoposed :nnstruatinn.qenthrline.; g ek = -

=Ir

B. REQUIRED EWISTING BRIDGE DATA

L

In additich ta the required exieting bridge date in section 1I.C,
provide” top of deck elevations at BFPR, centerline bents and at
: nidspan,;nlnng centerline of hfidge'nnﬂ gutterlines. ;

C. PHOTOGRAPHS -
Phuingrhpﬁﬁ'ni'tha'streém,ﬂ flﬁndplainlﬁﬁﬂ'hridge at the'.prnject
site should be provided. These photographs should be taken by
district personnel, : : .

o f




RISK ASSESSMENT

Bells Ferry Road over Little River

Initial Assessment for all
encroachments

lﬁ (circle appropriate)

Will backwater be NO Will backwater be NO
decreased as a result of ® increased as a result of the
the encroachment? encroachment?

YES

Which of the Will the project have any of the following The project has
below constraints impacts due to the construction or backwater? no significant

eliminates the encroachments.
design from 1. A significant potential for interruption or

further analysis? termination of a transportation facility that
(mark constraint) 1s needed for emergency vehicles or ?

provides a community’s only evacuation
route?

2. Asignificant potential for property damage
or hazard to life?

YES NO

(If any answer is yes the block is yes)

h 4

_X_ 1. The proposed drainage structure is the most cost effective ]
structure that has acceptable backwater and velocity values.
___ 2. The proposed bridge is the minimum length structure that
provides satisfactory clearance from the toe of endrolls to top of stream
banks.
__ 3. The proposed bridge is the minimum length required to avoid
encroachment on the existing regulatory floodway or otherwise
satisfies FEMA requirements. !
___4. The proposed bridge was sized to avoid wetland impacts.
3. The proposed bridge widening/paralleling has no additional File the assessment
significant impacts or risks. and design by
6.0ther: appropriate methods.




Section V
HEC-RAS Computer Model Output



RIVER FLOODS



HEC-RAS FULL VALLEY MODEL



HEC-RAS Hihdncﬁﬂﬁv River:; Littie River Reach: 1

Reach | RiverSta Profile | QTolal | MinChEl | W.S. Critw.5. | EG.Elev | E.G.Slope | VelChnl | FlowArea | TopWidth | Froude # Chi
A "D RS, | F - O R P R . et IO (] m) | (fvs) (saf) | M
1 _|865  |2Year |  6834.00| 816.61 821.53 819.48 821.77|  0.00111 3.91 1746.14 477.84 0.36
1 885 ﬁmiﬁr | 19917.00 816.61 §24.98 B21.64 B25.48 0,001110 5.64 3532.86 558.55 0.40
1 ~ |-865 100 Year | 22935.00 816.61 825.61 822.05 826.15|  0.001111 5.90 3885.33 573.35 0.40
1 |-885 500 Year 31053.00 816.61 827.08 823.02 827.74|  0.001110 6.54] 475093 601.39 0.41
1 |-85 12 Year B834.00 817.50 B22.42 B20.37 822,66 0.001112 392 1745.35 477.80 0.36
1 -85 50 Year 19917.00 817.50 B25.87 822.55 826.36 0.001111 5.64 3531.76 558.51 0.40
1 |-65  |100 Year 22935.00 B17.50 826.49 827.04 0.001111 5.90 3884.42 573.32 0.40
1 65 500 Year 31053.00 B17.50 827.96 B28.63 0.001111 6.54 4749,94 601.37 0.41
1 102 2 Year BB34.00 B18.40 B23.24 B23.24 824.28 0.010534 B.18 835.21 408,64 1.01
1 102 50 Year 19917.00 818.40 825.41 B25.41 827.20 0.008498 11.00 1809.89 483.21 1.00
q |102 100 Year 22635.00 B16.40 825.91 B25.80 827.85 0007686 1117 2052.49 496,67 0.97
1 102 500 Year 31053.00 818.40 827.51 820,32 0.004088 10.78 2680.38 531.69 0.82
1 602 2 Year 6834.00 B16.96 825,58 B23.80 825.86 0.001397 4.21 1622.80 472,57 0.40
1 602 |50 Year 19917.00 B18.96 B28.30 825.97 829,05 0.001722 6.53 3048.45 53r.27 0.48
1 602 100 Yaar 22935.00 818.96 B28.85 826.38 829,60 0.001794 6.95 3297.65 545.44 0.50
1 602 500 Year 31053.00 B18.96 £29.90 B27.30 830.89 0.001896 8.00 3882.99 564.17 0.54
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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.£01

Flow Data (cfs)



River Reach RS 2 Year 5 Year

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

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

862.8 45165.2

864



SUMMARY OF MANNING'S N VALUES

River:Little River

Reach River Sta. nl
1 602 12
1 102 12
1 -65 .12
1 -865 .12
SUMMARY OF REACH LENGTHS
River: Little River
Reach River Sta. Left
1 602 500
1 102 167
1 -65 800
1 -865 0

SUMMARY OF CONTRACTION AND
River:

e

Little River

Reach River Sta. Contr.
602 .1
102 .1
-65 .1
-865 .1

n2
.03
.03
.03

Channel

500
167
800

0

EXPANSION COEFFICIENTS

Expan.

wwww

n3

.12
.12
.12
.12

Right

500
167
800



HEC-RAS EXISTING MODEL
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{I'.W‘I 1 'ID 1?4! 14 477.84 0.36
0.001110 E.H 3532.86 558.55 0.40
0.001111 5.90 3885.37 573.36 0.40
0.001110 6.54 4750.93 601.39 0.41
0.001820 5.76 1187.27 482.00 0.48
0.002494 9.7 2052.07 558.74 0.61
0.002621 10.42 2200.39 572.09| 0.64
0.002978 12.23| 2539.90 587.45 0.69
0.000616 4.16 1643.62 522.72 0.29|
0.000445 5.79 3442.35 625.74 0.28
0.000410 5.97 3841.20 B44.75 0.28
0.000352 B.44 4821.00 £84.93 0.27
0.000362 270 2529.18 510.83 0.2
0.000166 3.06 6540.63 825.32 0.17
0.000144 3.05 7510.64 B44.43 0.16
0.000112 3.09 10030.87 695.46 0.14




RS Riv _River: Litle River Reach: 1

82153
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B26.15 825.61 822.06 573.36 22035.00 5.90| 5.90 3885.37
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827.73 1.48 0,83 5097.45 31053.00( 12.23 12.23 2539,90
826.15 822,89 822,89 0.04 0.00 124.02 6834.00 12.10 12.10 56488
B34.14 827.71 827.T1 0.05 0.00 143,86 18917.00 16.45 16.45 1210.52
83580 828.60 828,80 0.05 0.00 147.26 22935.00 17.13 1713 1339.12
39,52 83080 £30.80 0.05 0.00 156,23 31053.00 18.56 18,56 1673.38
827.18 825.00 825.00 023 0.00 132,63 6A34.00 11,84 11.84 577.13
834.28 831.79 829.61 0.15 0.00 160.25 19917.00 12,88 12.68 1570,65
835,83 83341 830,48 0.14 0.00 166.86 22035.00 12.49] 1249 1836.42
830,65 | B37.27 832,60 012 0.00| 182 57 31052.00 | 12.37 12.37 2510.35
B27.2T 827.0 82353 0.08 0.00| 52272 6834.00| 4.18 4.16 1643.62
834,34 83382 826.36) 0.05 0.00| 825.74 19917.00 579 5.79 3442 35
835,88/ 835.33 826,93 0.05 0.00 644.75 2293500 507 597 3841.20
§39.68| 830.04 B28.32 0.04 0.00 65493 31053.00 B.44 B.44 4821.00
827.52 827 40 B23.80 0.24 0.00 519,83 6834.00 270 2.70 2520.18
B34 48 B34.34 B25.98 0.14 0.00 62532 19817.00 3.05 3.05| 6540.63
B36.01 835.87 B26.34 0.13 0.00 644 43 22935.00 3.05 3.05/ 7510.64
639,78 830,64 82733 0.10/ 0.00 695 46 31053.00 3.09 309 10039.87
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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.£01

Flow Data (cfs)



River Reach RS 2 Year 5 Year

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

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
44085.8 44791.7 102 102 102
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

862.8 45165.2

Coeff Contr.

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
42979 866.5 0 43700.8 860.8 0 44314.1 860.91
44314.1 860.91 855.3 44578.1 860.91 855.3 44578.1 860.91
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
43228 880 43565.2 859.8 43665.2 858.9 43765.2 856.2
44115.8 831.56 44194.6 824.7 44245.4 822.4 44301.2 821.4
44425.9 818.4 44491.5 822.4 44552.2 820.1 44616.1 822
44735.9 834.2 44791.7 839.8 44965.2 851.6 45065.2 862.8
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
42979 866.5 0 43700.8 860.8 0 44314.1 860.91
44314.1 860.91 855.3 44578.1 860.91 855.3 44578.1 860.91
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
43591.9 879.23 43687 875.93 43729.7 872.63 43772.3 869.33
43821.5 862.83 43857.6 859.53 43890.4 856.23 43916.7 852.93
44200 840 44253.6 821.4 44317.6 819.4 44378.3 817.5
44570.2 817.8 44626 817.5 44688.3 820.4 44753.9 823.7
44890.1 831.9 44944.2 840 45165.2 859.9 45265.2 859.21

45465.2 876.14

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

.3

Lo Cord
0
0

Sta
44085.8
44370.1
44688.3
45165.2

Lo Cord
0
0

Sta
43788.7
43965.2

44521
44822.8
45365.2

864

Expan.
.5

Elev
840
821.7
826.6
864

Elev
866.03
844.74

818.4
827
862.13



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
E1l of the top of the embankment = 856.6
E1l 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
Width
Angle
Radius

Guide Banks Type
Length
Offset
Angle

Selected Low Flow Methods

High Flow Method

Pressure and Weir flow
Submerged Inlet Cd
Submerged Inlet + Outlet Cd

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 =

CROSS SECTION

RIVER: Little River

= No wing walls present

= No Guide Bank present

W.S.Pro Method

Il
©

Upstream energy grade line

REACH: 1 RS: O
INPUT
Description: Downstream Bridge Section - lake from metric survey - Left
limited due to DS FP.
Station Elevation Data num= 26
Sta Elev Sta Elev Sta Elev Sta Elev Sta
43591.9 879.23 43687 875.93 43729.7 872.63 43772.3 869.33 43788.7
43821.5 862.83 43857.6 859.53 43890.4 856.23 43916.7 852.93 43965.2
44200 840 44253.6 821.4 44317.6 819.4 44378.3 817.5 44521
44570.2 817.8 44626 817.5 44688.3 820.4 44753.9 823.7 44822.8
44890.1 831.9 44944.2 840 45165.2 859.9 45265.2 859.21 45365.2
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.
44200 44944.2 865 865 865 .3
Ineffective Flow num=
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
43591.9 878.34 43687 875.04 43729.7 871.74 43772.3 868.44 43788.7
43821.5 861.94 43857.6 858.64 43890.4 855.34 43916.7 852.04 43965.2
44200 839.11 44253.6 820.51 44317.6 818.51 44378.3 816.61 44521
44570.2 816.91 44626 816.61 44688.3 819.51 44753.9 822.81 44822.8
44890.1 831.01 44944.2 839.11 45165.2 859.01 45265.2 858.32 45365.2
45465.2 875.25
Manning's n Values num= 3

lake

Elev
866.03
844.74

818.4

827
862.

13

Expan.

Elev

865.
843.
817.
826.
.24

861

14
85
51
11



Sta n Val

43591

.9 .12

Bank Sta: Left Ri

44200 4494

SUMMARY OF MANNING'S N VALUES

River:

[ e

Little River

Reach

SUMMARY OF REACH LENGTHS

River:

R

Little River

Reach

Sta n Val Sta n Val
44200 .03 44944.2 .12
ght Lengths: Left Channel Righ
4.2 0 0
River Sta. nl n2
602 .12 .03
102 .12 .03
51 Bridge
0 .12 .03
-865 .12 .03
River Sta. Left Channel
602 500 500
102 102 102
51 Bridge
0 865 865
-865 0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

River:

e

Little River

Reach

River Sta. Contr.
602 .3
102 .3
51 Bridge
0 .3
-865 .1

Expan.

.5
.5

t
0

Coeff Contr.

.1

n3

.12
.12

.12
.12

Right

500
102

865

Expan.
.3



HEC-RAS PROPOSED MODEL



HEC-RAS TRS addR  River: Litle River Reach: 1

i o TR 4y 3 . a i L e

6834.00 816.61 821.53 819.48 a21.77 0.001110

18917.00 B816.61 824.98 821.64 825.48 0.001110
22935.00 816.61 825.61 822.06 B26.15 0.001111

31053.00 816.61 827.08 823.00 B27.74 0.001110

6834.00 817.50 B22.49 B20.38 822.81 0.001089 4.16 1644.28 479.50 0.36
18917.00 817.50 B25.84 826.52 0.001267 6.61 3015.40 557.74 0.43
22935.00 817.50 B26.45 821.21 0.001290 7.0 3269.78 572.28 0.44
31053.00 817.50 827.89 826.69 0.001364 8.02 3872.90 600.14 0.47

Bridge

6834.00 818.40 B24.65 823.24 825.00 0.001883 4.75 1430.95 462.04 0.46
19817.00 818.40 829.14 B825.36 B28.67 0.000805 5.84 3408.22 560.61 0.37
2283500 818.40 829.04 B25.75 830.52 0.000866 6.10 3758.40 574.79 0.37
31053.00 B18.40 831.90 826.72 832,60 0.000800 6.73 46817.22 606.88 0.37
6834.00 818.96 825.55 823.80 825.83 0.001441 4.25 1606.41 471.63 0.41
19917.00 B818.96 829.72 825.97 830.15 0.000891 5.27 3780.34 560.93 0.36
22035.00 B818.96 830.52 826.35 830.98 0.000834 541 4238.40| 575.24 0.35
31053.00 818.96 832.53 82r.32 833.04 0.000722 5.72 5426.55| BO7.58 0.34
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82153 m-ﬁ

824.98 55855

825.61 B22.06 573.36
827.74 827.08 B23.00 601,39
822,81 822.49 820.38 0.88 0,16 479,50 6834.00 4.18] 4.18| 184428
82652 825.84 0.95 0.09 557.74 18917.00 8.61 6.61 3015.40
B27.21 82645 0.96/ 0.1 5T2.28 22935.00 7.01 7.01 3260.78
828.89 B27.80 0.98 017 500.14 31053.00 8.02 8.02 3672.90
822,89 B22.11 820,95 0.08 0.00 272.93| 6634.00 8.52 6.52 1048.02
827.05| B25.48 823.78 0.08 0.45 282.20| 19917.00 10.06 1006 1879.03
82781 826.02 B24.32 0.09 0.51 284.39 22935.00 10.74 10.74 2135.18
829,69 827.28 B25.69 0.08/ 0.70 289.44 31053.00 12.44 12.44 2497.19
B24.82 823,50/ 823.50 047 0.00 276.40 6834.00 9.24 .24 738.52
828.95 826,30 826,30 0.46 0.54 285.50 18817.00 13.07 13.07 1524.38
820.74 826.83 826,83 0.48 0.56 287.61 22935.00 13.89 1369 1675.44
831.68| B28.16 828,16/ 0.51 0.56 292.96 31053.00 15.05 15.05 2063.97

| :

825,00 824 65 B23.24 0.18 0.00 462.04 6834.00 4.75 4.75 1439 95|
B29.67 828,14 825.36 0.08| 0.64 560.61 19917.00 5.84 5.84 340822
830,52 829,94 82575 0.08] 0.70 574,79 22035.00 6.10 6.10] 3T56.40
832,60 831.90| 826.72 0.08| 0.84 606,88 31053.00 6.73 673 481722
B25.83 825,55 823,80 0.82 0.00 471.63 683400 428 4.25 1606.41
830.15 820,72 82597 0.45 0.03 560.93 1991700/ 527 527 3780.34
B30.98 830.52 826.35 0.43 0.04 575.24 22935.00 | 5.41 541 4238.40
A33.04 B32.53 827.32 0.38 0.06 807.58 31053.00 5.72 5.72 5426.55




HEC-RAS Version 3.1.3 May 2005
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X

XXXXXXX  XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

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.£01

Flow Data (cfs)



River Reach RS 2 Year 5 Year

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
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
44085.8 44791.7 167 167 167
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
42979 866.5 0 43700.8 860.8 0 44217.2
44217.2 867.36 860.86 44294.3 867.78 861.28 44371.4
44371.4 868.2 860.2 44501 868.01 860.21 44501
44578.1 867.11 860.61 44655.7 865.77 859.27 44655.7
44865.5 864 44947.5 864.4 0 45013.1
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
43228 880 43565.2 859.8 43665.2 858.9 43765.2
44115.8 831.56 44194.6 824.7 44245.4 822.4 44301.2
44425.9 818.4 44491.5 822.4 44552.2 820.1 446l6.1
44735.9 834.2 44791.7 839.8 44965.2 851.6 45065.2
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
42979 866.5 0 43700.8 860.8 0 44217.2
44217.2 867.36 860.86 44294.3 867.78 861.28 44371.4
44371.4 868.2 860.2 44501 868.01 860.21 44501
44578.1 867.11 860.61 44655.7 865.77 859.27 44655.7
44865.5 864 44947.5 864.4 0 45013.1
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
43591.9 879.23 43687 875.93 43729.7 872.63 43772.3
43821.5 862.83 43857.6 859.53 43890.4 856.23 43916.7
44200 840 44253.6 821.4 44317.6 819.4 44378.3

862.8 45165.2

Coeff Contr.
.3

Hi Cord Lo Cord

867.36 0
868.2 861.7
868.01 861.51
865.77 0
865.2 0
Elev Sta
856.2 44085.8
821.4 44370.1
822 44688.3
862.8 45165.2
Hi Cord Lo Cord
867.36 0
868.2 861.7
868.01 861.51
865.77 0
865.2 0
Elev Sta

869.33 43788.7
852.93 43965.2
817.5 44521

864

Expan.
.5

Elev
840
821.7
826.6
864

Elev
866.03
844.74

818.4



44570.2 817.8 44626 817.5 44688.3 820.4 44753.9
44890.1 831.9 44944.2 840 45165.2 859.9 45265.2
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 .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
Downstream Embankment side slope

Maximum allowable submergence for weir flow =
Elevation at which weir flow begins
Energy head used in spillway design

Spillway height used in design
Weir crest shape

Number of Abutments = 2

Abutment Data

823.7 44822.8
859.21 45365.2

827
862.13

2 horiz. to 1.0 vertical
= 2 horiz. to 1.0 vertical
.95

= Broad Crested

Upstream num= 4
Sta Elev Sta Elev Sta Elev Sta
44217.2 860.86 44252.9 843 44255.9 843 44315.9
Downstream num= 4
Sta Elev Sta Elev Sta Elev Sta
44217.2 860.86 44252.9 843 44255.9 843 44315.9
Abutment Data
Upstream num= 4
Sta Elev Sta Elev Sta Elev Sta
44560.2 813 44620.2 843 44623.2 843 44655.7
Downstream num= 4
Sta Elev Sta Elev Sta Elev Sta
44560.2 813 44620.2 843 44623.2 843 44655.7
Number of Piers = 4

Pier Data

Pier Station Upstream= 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

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
Upstream num= 2
Width Elev Width Elev
3 800 3 863
Downstream num= 2
Width Elev Width Elev
3 800 3 863

Pier Data

Downstream= 44294.3

Downstream= 44371.4

Downstream= 44501

Elev
813

Elev
813

Elev
859.27

Elev
859.27



Pier Station

Upstream
Width
3

Downstream

Width
3

num=
Elev
800

num=
Elev
800

Upstream= 44578.1

2

Width

3

Width

3

Elev
863

Elev
863

Downstream= 44578.1

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data

W.S.

W.S.Pro Data
Left Embankment
E1 of the top
E1l of the toe
Right Embankment
E1l of the top
E1 of the toe

Pro Method

of the
of the

of the
of the

embankment =
abutment =

embankment =
abutment =

856.6
821

856.6
821

Abtument Type = 3 Sloping abutments and sloping embankments

Slope of
Top with
Centroid

abutments =
of embankment =
station of bridge opening =

2
24

Wing Wall Type

= No wing walls present

Width =
Angle =
Radius =
Guide Banks Type =
Length =
Offset =
Angle =

No Guide Bank present

Selected Low Flow Methods = W.S.Pro Method
High Flow Method
Pressure and Weir flow
Submerged Inlet Cd =
Submerged Inlet + Outlet Cd =
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
Ineffective Flow

Sta L Sta
43591.9 44217
44655.7 45465

CROSS SECTION

R
.2
.2

num=

Elev
866.85
866.85

RIVER: Little River

REACH: 1

INPUT

Description: Exit Section

Station Elevation Data

Sta E1l
43591.9 878.
43821.5 861.

44200 839.
44570.2 81l6.
44890.1 831.
45465.2 875.

ev
34
94
11
91
01
25

Sta
43687
43857.6
44253.6
44626
44944 .2

Manning's n Values
Sta n Val

43591.9 .

Bank Sta: Left

12

Sta
44200

Right

44200 44944.2

800
Permanent
T
T
RS: -865

- el adj 800 * 0.00111

num=
Elev
875.04
858.64
820.51
816.61
839.11

num=
n Val
.03

Lengths:

26
Sta
43729.
43890.
44317.
44688.
45165.

N Wo s

3
Sta
44944 .2

0

Elev

871.
855.
818.
819.
859.

74
34
51
51
01

n Val

.12

Left Channel

0

800

-0.89

Sta
43772.
43916.
44378.
44753.
45265.

Righ

t
0

N O wJw

Elev

868.
852.
816.
822.
858.

Coeff Contr.

44
04
61
81
32

.3 .5
Sta Elev
43788.7 865.14
43965.2 843.85
44521 817.51
44822.8 826.11
45365.2 861.24
Expan.

.1 .3



SUMMARY OF MANNING'S N VALUES

River:

e

Little River

Reach

SUMMARY OF REACH LENGTHS

River:

R

Little River

Reach

River Sta. nl
602 .12
102 .12
18.5 Bridge
-65 .12
-865 .12

River Sta. Left
602 500
102 167
18.5 Bridge
-65 800
-865 0

n2

.03

.03
.03

Channel

500
167

800
0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

River:

e e

Little River

Reach

River Sta. Contr.
602 .3
102 .3
18.5 Bridge
-65 .3
-865 .1

Expan.

n3

.12
.12

.12
.12

Right

500
167

800



ABNORMAL FLOODS (LAKE ALLATOONA)



HEC-RAS FULL VALLEY MODEL
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HEC-RAS Version 3.1.3 May 2005
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X

XXXXXXX  XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

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.£02

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.£02

Flow Data (cfs)



River Reach
Ab

Little River 1
31053

Boundary Conditions
River Reach
Downstream

Little River 1
Known WS = 861

Little River 1
Known WS = 862

Little River 1
Known WS = 864.3

GEOMETRY DATA

Geometry Title:
Geometry File

Uncon RS River
m:\TRA\31-5031 GDOT Task Order 2005\TO 21 Bells Ferry over Little

RS 50 Year Ab
602 19917
Profile

50 Year Ab

100 Year Ab

500 Year Ab

River\Hydraulics\Hec-Ras\630975.g06

CROSS SECTION

RIVER: Little River
REACH: 1

INPUT

Description: Approach Section - el adj 500 * 0.00111 =

Station Elevation Data

Sta Elev Sta
43228 880.56 43565.2
44115.8 832.12 44194.6
44425.9 818.96 44491.5
44735.9 834.76 44791.7
45265.2 866.86 45365.2
Manning's n Values
Sta n Val Sta
43228 .12 44085.8
Bank Sta: Left Right

44085.8 44791.7

CROSS SECTION

RIVER: Little River
REACH: 1

INPUT
Description:
Station Elevation Data
Sta Elev Sta
43228 880 43565.2
44115.8 831.56 44194.6
44425.9 818.4 44491.5
44735.9 834.2 44791.7
45265.2 866.3 45365.2
Manning's n Values
Sta n Val Sta
43228 .12 44085.8
Bank Sta: Left Right

RS:

602

100 Year Ab

500 Year

22935

Upstream

+0.56

num= 22

Elev Sta Elev Sta Elev Sta
860.36 43665.2 859.46 43765.2 856.76 44085.8
825.26 44245.4 822.96 44301.2 821.96 44370.1
822.96 44552.2 820.66 44616.1 822.56 44688.3
840.36 44965.2 852.16 45065.2 863.36 45165.2
886.56
num= 3

n Val Sta n Val

.03 44791.7 .12
Lengths: Left Channel Right Coeff Contr.
500 500 500 .1

RS: 102

num=
Elev
859.8
824.7
822.4
839.8
886

num=
n Val
.03

Lengths:

22
Sta Elev Sta
43665.2 858.9 43765.2
44245.4 822.4 44301.2
44552.2 820.1 446l6.1
44965.2 851.6 45065.2
3
Sta n Val
44791.7 .12
Left Channel Right

Upstream Bridge Section Section - lake from metric survey

Sta
44085.8
44370.1
44688.3
45165.2

Elev
856.2
821.4

822
862.8

Coeff Contr.

Elev
840.56
822.26
827.16
864.56

Expan.

Elev
840
821.7
826.6
864

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. nl
1 602 12
1 102 12
1 -65 .12
1 -865 .12
SUMMARY OF REACH LENGTHS
River: Little River
Reach River Sta. Left
1 602 500
1 102 167
1 -65 800
1 -865 0

SUMMARY OF CONTRACTION AND
River:

e

Little River

Reach River Sta. Contr.
602 .1
102 .1
-65 .1
-865 .1

n2
.03
.03
.03

Channel

500
167
800

0

EXPANSION COEFFICIENTS

Expan.

wwww

n3

.12
.12
.12
.12

Right

500
167
800



HEC-RAS EXISTING MODEL



HEC-RAS

“d RS Abn_River: Little River Reach: 1

F ] § Lo .‘-;1 - ﬂ al

B61.01 861,00 B21.65 1525.20 4BB.27| 1027042 160.31

862.01 BE2.00 822,05 1540.74 58535] 2213440 215.25

864,31 864,30 823,02 1589.73 87225 2078590 304,85

B61.03 860.98 0.00 0.02 1484.20 0.31 19916.30 0.30 1.75 1.75|  11404.80
B62.04 861,98/ 0.00 0.02 1529.27 2869 2287821 28.11 1.80 1.78]  12871.29
B64.35 B64.27 0.01 003 157381 21383| 3060587 233.40 2.22 1.59)  18424.92

861,20 861,13 82771 1113.47 264.76|  10651.24 1.16] 2.85 2.86 B966.7T1

86217 861,98 828.60 113848  2506.82| 2038260 34.91| 2.7 2.69 T923.26
864,40 864.23 £30.80 0.00 0.05 1203.71 630.83|  30373.20 30.08| 3.30 294| 1055895
861.20 861,15 B29.61 1297.18 26690 1964553 4.73 2.96 284]  GTEGET
862.17 862.11 830.48 1436.26)  254154] 2031650 76.40 2.78 284|  B0ED.38
864,41 864.24 832.60| 0.01 0.00 1519.88 911.47] 2083528 306.45 EET)| 271|  11z2z170
861.20| 861.15 826.40 1507.75 361 1991207 1.32 1.85 1.82|  10940.28]
862.17 BEZ.11 B26.95 1532.31 55.60|  22859.01 20.39 2.00 1.88)  12348.60|
864,44 864.36 B28.31 0.00 003 188155 353.70|  30555.41 143.89 2.35 195  15808.77
861.22 861.21 0.00 0.01 1494.95 32477  19324.54 267.70| .77 081 3268782
862.10 862.18 0.00 0.02 1518.73 420.75)  22185.14 329.11 0.88 067 3414821

86446 B64.45 0.00 0.02 1658.82 T20.48)  298090.39 #42.13 1,09 082 37T08.15




I'EG-RAEI‘( % RS Abn_River: Litle River Reach: 1

K

19017.00]  816.61 861.00]  821.65]  86101]  0.000001 0.66

22935.00 B16.61 B62.00 B22.05 862.01 0.000002 0.74 39355.97 1549.74 0.02
31053.00 81661 864.30 823.02 864.31 0.000002 0.94] 42066.34 1589.73 0.03
19917.00 817.50 860,98 861.03 0.000033 1.75|  11404.80] 1484 20 0.08
22935.00 817.50 86198 B862.04 0.000036 189 12871.29 152927 0.08
31053.00 817.50 864.27 864.35 0.000041 222| 1842492 1573.81 0.09

Bridge

19917.00 818.40 BB1.15 826.40 861.20 0.000037 1.85|  10940.28 1507.75 0.08
22935.00 818,40 862.11 826.95 862.17 0.000040 200, 1234869 1532.31 0.09
31053.00| B18.40| 864,365 828,31 864.44 0.000045 235 1589877 1691.55 0.10
19917.00 818.96 861.21 861.22 0.000002 0.77] 32687.82 1494.95 0.02
22935.00 818.96 862.18 862.19 0.000002 0.86| 3414621 1519.73] 0.02
31053.00 818.96 864.45 B864.46 0.000004 109 37708.15 1658.82| 0.03




Plan: Ex RS Abn Little River 1 RS: 51
) b B861.20

RIS 7 BB1.15

(e a1 19917.00

el 19398.73

AT 517.27

TR 43650.01

P 44954.90

i 0.25

0 0.29

B860.92

855.30

0.17

T 0.17
BROpenAreasql) |  6464.25
3.00

gl Press/Weir

3

HﬂLE:REAI:n Little River 1 RS: 51

Profile: 50 Yaar Ab

Profile: 1[!]"'(“&

861.20 861.20
861.16 B61.13
820.81 B27.7
42.75 43.56
2.04 2.86
6766.87 6966.71
0.08 0.09
138323.80 148924.50
5.22 6.26
1859.43 1780.96
1297.18 1113.47
B82.17 862.17
862.11 861.98
830.48 828,60
43.M 44.41
2.84 2.89
8068.38 7923.26
0.09 0.09
145765.40 155621.90
5.62 6.96
2008.55 1815.02
1436.26 1138.48
864.41 864.40
864.24 B64.23
832.80 830.80
45.84 46.66
277 2.84
11227.70 10558.96
0.08 0.08
167268.30 177380.70
7.38 B.77
2182.26 1880.43
1573277.0 1617452.0
1510.86 1203.71
0. 0.00

0.00 0.05

0.13 0.13

0.35 0.38

T —
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HEC-RAS Version 3.1.3 May 2005
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X

XXXXXXX  XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

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.pl1

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.£02

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.£02

Flow Data (cfs)



River Reach
Ab

Little River 1
31053

Boundary Conditions

River Reach
Downstream

Little River 1
Known WS = 861

Little River 1
Known WS = 862

Little River 1

Known WS = 864.3

GEOMETRY DATA

RS

Profile

50 Year Ab

100 Year Ab

500 Year Ab

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

INPUT

RS:

602

50 Year Ab

19917

100 Year Ab 500 Year

22935

Upstream

Description: Approach Section - el adj 494 * 0.00111 = +0.55

Station Elevation Data
Sta Elev Sta

43228 880.56 43565.2
44115.8 832.12 44194.6
44425.9 818.96 44491.5
44735.9 834.76 44791.7
45265.2 866.86 45365.2

Manning's n Values
Sta n Val Sta
43228 .12 44085.8

Bank Sta: Left Right
44085.8 44791.7

CROSS SECTION
RIVER: Little River
REACH: 1

INPUT

num=

Elev
860.36
825.26
822.96
840.36
886.56

num=
n Val
.03

22

Sta Elev
43665.2 859.46
44245.4 822.96
44552.2 820.66
44965.2 852.16

3
Sta n Val
44791.7 .12

Lengths: Left Channel

RS: 102

500 500

Sta

Elev Sta

43765.2 856.76 44085.8
44301.2 821.96 44370.1
44616.1 822.56 44688.3
45065.2 863.36 45165.2

Right
500

Coeff Contr.
.3

Description: Upstream Bridge Section Section - lake from metric survey

Station Elevation Data

Sta Elev Sta
43228 880 43565.2
44115.8 831.56 44194.6
44425.9 818.4 44491.5
44735.9 834.2 44791.7
45265.2 866.3 45365.2

Manning's n Values
Sta n Val Sta
43228 .12 44085.8

Bank Sta: Left Right

num=
Elev
859.8
824.7
822.4
839.8
886

num=
n Val
.03

22

Sta Elev
43665.2 858.9
44245.4 822.4
44552.2 820.1
44965.2 851.6

3
Sta n Val
44791.7 .12

Lengths: Left Channel

Sta
43765.2
44301.2
44616.1
45065.2

Right

Elev Sta
856.2 44085.8
821.4 44370.1

822 44688.3
862.8 45165.2

Coeff Contr.

Elev
840.56
822.26
827.16
864.56

Expan.

Elev
840
821.7
826.6
864

Expan.



44085.8 44791.7 102 102 102
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
42979 866.5 0 43700.8 860.8 0 44314.1 860.91
44314.1 860.91 855.3 44578.1 860.91 855.3 44578.1 860.91
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
43228 880 43565.2 859.8 43665.2 858.9 43765.2 856.2
44115.8 831.56 44194.6 824.7 44245.4 822.4 44301.2 821.4
44425.9 818.4 44491.5 822.4 44552.2 820.1 446l6.1 822
44735.9 834.2 44791.7 839.8 44965.2 851.6 45065.2 862.8
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
42979 866.5 0 43700.8 860.8 0 44314.1 860.91
44314.1 860.91 855.3 44578.1 860.91 855.3 44578.1 860.91
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
43591.9 879.23 43687 875.93 43729.7 872.63 43772.3 869.33
43821.5 862.83 43857.6 859.53 43890.4 856.23 43916.7 852.93
44200 840 44253.6 821.4 44317.6 819.4 44378.3 817.5
44570.2 817.8 44626 817.5 44688.3 820.4 44753.9 823.7
44890.1 831.9 44944.2 840 45165.2 859.9 45265.2 859.21
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

Lo Cord

Sta
44085.8
44370.1
44688.3
45165.2

Lo Cord
0
0

Sta
43788.7
43965.2

44521
44822.8
45365.2

Elev
840
821.7
826.6
864

Elev
866.03
844.74

818.4
827
862.13



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
E1l of the top of the embankment = 856.6
E1 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
Max Low Cord =

1
[ee)

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: O
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:

e

Little River

Reach

SUMMARY OF REACH LENGTHS

River:

R

Little River

Reach

River Sta. nl
602 .12
102 .12
51 Bridge
0 .12
-865 .12
River Sta. Left
602 500
102 102
51 Bridge
0 865
-865 0

n2

.03

.03
.03

Channel

500
102

865
0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

River:

e e

Little River

Reach

River Sta. Contr.
602 .3
102 .3
51 Bridge
0 .3
-865 .1

Expan.

n3

.12
.12

.12
.12

Right

500
102

865



HEC-RAS PROPOSED MODEL



I-EG-FINBP&I 5 addA River: Lithe River Raach: 1

o

861.01 B861.00 B21.85 1525.20 486.27 19270, 180.31 0.66 053]  37818.01
86201 862.00 822.06 1548.74 585.35 22134.40 215.25 0.74 0.58]  393sser
864.31 864.30 823.00] 1580.73 B72.25|  20785.90| 394.85 0.94 0.72]  42966.34
|
881.01 861.00 0.00 0.01 1484.78 19917.00 1.00 1.08) 1833509
B62.02 861,99 0.00 0.01 1529.92 22035.00 122 1.22]  18773.08]
B64.33 864.20/ 0.00 0.01 1574.00 31053.00 1.57 157 18770081
861,02 860.99 823,78 0.00] 0.01 168.77 19917.00 1.38 1.38] 1444192
862.02 861,69 B24.32| 22935.00 1,58 1.58]  14497.01
864,33 B61.60 825.60 3105300 2.14 214 1448701
| |
861.02 B60.99 826,30/ 0.00 0.00 168.62 | 19917.00| 145 145|  13Tsa.72
862,06/ 861,69 826.83 22935.00 188 1.86] 1380771
BE4A1 B61.60 | 828.16 31053.00 228 228 1380771
861,03 861.01 825,36 0.00] 0.00| 1504.15 19917.00 1.15| 115 1738198
862.06 862.04 825.75 1530.50 22935.00 1.29 129|  17833.00
B64.41 B64.37 B26.72 1692.44 31053.00] 1.65 1.85]  18857.04
861.03| 861.02| B25.97 0.00] 0.00 149021 388.21 1923913 280,68 0.77 061|  32412.08
882.07 B62.06 B28.35 0.00] 0.00 1516.68 496.17|  22079.99 356,84 0.85 068  33065.08
B64.42 88441 0.00 0.0 1654.64 | T17.69] 2980242 44289 1.08 083 37s3sce




I'EG-HASF( r RS addA  River: Little

River Reach: 1
=

18917.00 B816.61 861.00 B21.65 861.01 0.000001 0.66

22835.00 816.61 862.00 822.06 862.01 0.000002 0.74 30355.97 1549.74 0.02
31053.00 B816.61 B864.30 823.00 B64.31 0.000002 0.84 42066.34 1589.73 0.03
19917.00 B817.50 861.00 BE1.01 0.000003 | 1.08 18335.09 1484.79 0.03
22935.00 817.50 861.99 862.02 0.000004 1.22 18773.03 1520.92 0.03
31053.00 817.50 BB4.20 864,33 0.000006 1.57 19779.81 1574.09 0.04

Bridge

18917.00 B18.40 861.01 B25.36 861.03 0.000004 1.15 17381.98 1504.15 0.03
22935.00 818.40| 862.04 B25.75 862.06 0.000005 1.29 17833.00 1530.50 0.04
31053.00 B18.40 BB4.3T B8268.72 86441 0.000007 1.65 18857.04 1692.44 0.04
19917.00 B18.98 B861.02 a2s.ar B861.03 0.000002 077 32412.06 1490.21 0.02
22935.00 B18.96 B62.06 B28.35 B62.07 0.000002 0.85 3396506 1516.68 0.02
31053.00 818.96 86441 B64.42 0.000004 1.09 37638.08 1654.64 0.03




HEC-RAS Version 3.1.3 May 2005
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X

XXXXXXX  XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

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.£02

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.£02

Flow Data (cfs)



River Reach
Ab

Little River 1
31053

Boundary Conditions

River Reach
Downstream

Little River 1
Known WS = 861

Little River 1
Known WS = 862

Little River 1

Known WS = 864.3

GEOMETRY DATA

RS

Profile

50 Year Ab

100 Year Ab

500 Year Ab

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

INPUT

RS:

602

50 Year Ab 100 Year Ab 500 Year
19917 22935
Upstream

Description: Approach Section - el adj 500 * 0.00111 = +0.56

Station Elevation Data
Sta Elev Sta

43228 880.56 43565.2
44115.8 832.12 44194.6
44425.9 818.96 44491.5
44735.9 834.76 44791.7
45265.2 866.86 45365.2

Manning's n Values
Sta n Val Sta
43228 .12 44085.8

Bank Sta: Left Right
44085.8 44791.7

CROSS SECTION
RIVER: Little River
REACH: 1

INPUT

num=

Elev
860.36
825.26
822.96
840.36
886.56

num=
n Val
.03

22

Sta Elev
43665.2 859.46
44245.4 822.96
44552.2 820.66
44965.2 852.16

3
Sta n Val
44791.7 .12

Lengths: Left Channel

RS: 102

500 500

Sta
43765.2
44301.2
44616.1
45065.2

Right
500

Elev Sta
856.76 44085.8
821.96 44370.1
822.56 44688.3
863.36 45165.2

Coeff Contr.
.3

Description: Upstream Bridge Section Section - lake from metric survey

Station Elevation Data

Sta Elev Sta
43228 880 43565.2
44115.8 831.56 44194.6
44425.9 818.4 44491.5
44735.9 834.2 44791.7
45265.2 866.3 45365.2

Manning's n Values
Sta n Val Sta
43228 .12 44085.8

Bank Sta: Left Right

num=
Elev
859.8
824.7
822.4
839.8
886

num=
n Val
.03

22

Sta Elev
43665.2 858.9
44245.4 822.4
44552.2 820.1
44965.2 851.6

3
Sta n Val
44791.7 .12

Lengths: Left Channel

Sta
43765.2
44301.2
44616.1
45065.2

Right

Elev Sta
856.2 44085.8
821.4 44370.1

822 44688.3
862.8 45165.2

Coeff Contr.

Elev
840.56
822.26
827.16
864.56

Expan.

Elev
840
821.7
826.6
864

Expan.



44085.8 44791.7

Ineffective Flow num=
Sta L Sta R Elev
43228 44217.2 867

44655.7 45365.2 867

BRIDGE
RIVER: Little River
REACH: 1

INPUT
Description:

Distance from Upstream XS =

Deck/Roadway Width
Weir Coefficient

Upstream

num= 17
Sta Hi Cord Lo Cord
42979 866.5 0
44217.2 867.36 860.86
44371.4 868.2 860.2
44578.1 867.11 860.61

44865.5 864
45275.6 873.4 0

167 167
2
Permanent
T
T
RS: 18.5

Proposed Bridge add span

41
= 85
= 2.6

Deck/Roadway Coordinates

Sta Hi Cord Lo Cord

Upstream Bridge Cross Section Data

Station Elevation Data

Sta Elev Sta
43228 880 43565.2
44115.8 831.56 44194.6
44425.9 818.4 44491.5
44735.9 834.2 44791.7
45265.2 866.3 45365.2
Manning's n Values
Sta n Val Sta
43228 .12 44085.8
Bank Sta: Left Right

44085.8 44791.7

Ineffective Flow num=
Sta L Sta R Elev
43228 44217.2 867

44655.7 45365.2 867

Downstream Deck/Roadway
num= 17

Sta Hi Cord Lo Cord

42979 866.5 0
44217.2 867.36 860.86
44371 .4 868.2 860.2
44578.1 867.11 860.61
44865.5 864
45275.6 873.4 0

Downstream Bridge Cross Section Data

Station Elevation Data

Sta Elev Sta
43591.9 879.23 43687
43821.5 862.83 43857.6

44200 840 44253.6
44570.2 817.8 44626
44890.1 831.9 44944.2
45465.2 876.14

Manning's n Values

Sta n Val Sta

43591.9 .12 44200

43700.8 860.8 0
44294.3 867.78 861.28
44501 868.01 860.21
44655.7 865.77 859.27
44947.5 864.4 0
45657.8 899.3 0
num= 22
Elev Sta Elev
859.8 43665.2 858.9
824.7 44245.4 822.4
822.4 44552.2 820.1
839.8 44965.2 851.6
886
num= 3
n Val Sta n Val
.03 44791.7 .12
Coeff Contr. Expan.
.3 .5
2
Permanent
T
T
Coordinates
Sta Hi Cord Lo Cord
43700.8 860.8 0
44294.3 867.78 861.28
44501 868.01 860.21
44655.7 865.77 859.27
44947.5 864.4 0
45657.8 899.3 0
num= 26
Elev Sta Elev
875.93 43729.7 872.63
859.53 43890.4 856.23
821.4 44317.6 819.4
817.5 44688.3 820.4
840 45165.2 859.9
num= 3
n Val Sta n Val
.03 44944.2 .12

167 .3

Sta Hi Cord Lo Cord

44217.2 867.36 0
44371.4 868.2 861.7
44501 868.01 861.51
44655.7 865.77 0
45013.1 865.2 0
Sta Elev Sta
43765.2 856.2 44085.8
44301.2 821.4 44370.1
44616.1 822 44688.3
45065.2 862.8 45165.2
Sta Hi Cord Lo Cord
44217.2 867.36 0
44371.4 868.2 861.7
44501 868.01 861.51
44655.7 865.77 0
45013.1 865.2 0
Sta Elev Sta
43772.3 869.33 43788.7
43916.7 852.93 43965.2
44378.3 817.5 44521
44753.9 823.7 44822.8
45265.2 859.21 45365.2

Elev
840
821.7
826.6
864

Elev
866.03
844.74

818.4
827
862.13



Bank Sta: Left Right

44200 44944.2

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
Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used in spillway design

Spillway height used in design
Weir crest shape

Number of Abutments = 2

Abutment Data

Upstream num= 4
Sta Elev Sta Elev
44217.2 860.86 44252.9 843
Downstream num= 4
Sta Elev Sta Elev
44217.2 860.86 44252.9 843
Abutment Data
Upstream num= 4
Sta Elev Sta Elev
44560.2 813 44620.2 843
Downstream num= 4
Sta Elev Sta Elev
44560.2 813 44620.2 843
Number of Piers = 4

Pier Data

Pier Station Upstream= 44294.
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.
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= 4450
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.
Upstream num= 2
Width Elev Width Elev
3 800 3 863
Downstream num= 2
Width Elev Width Elev
3 800 3 863

Coeff Contr.

Expan.
.5

2 horiz.
= 2 horiz.
.95

= Broad Crested

to 1.0 vertical
to 1.0 vertical

Sta Elev Sta Elev
44255.9 843 44315.9 813
Sta Elev Sta Elev
44255.9 843 44315.9 813
Sta Elev Sta Elev
44623.2 843 44655.7 859.27
Sta Elev Sta Elev
44623.2 843 44655.7 859.27

3

1

Downstream= 44294.3

Downstream= 44371.4

44501

Downstream=

Downstream= 44578.1



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
E1l 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
Max Low Cord =

Il
©

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

INPUT
Description: Exit S

Station Elevation D
Sta Elev
43591.9 878.34
43821.5 861.94 43
44200 839.11 44
44570.2 816.91
44890.1 831.01 44
45465.2 875.25

Manning's n Values

Sta n Val

43591.9 .12
Bank Sta: Left Ri
44200 4494

ection
ata
Sta
43687
857.6
253.6
44626
944.2

Sta
44200

ght
4.2

RS: -865

SUMMARY OF MANNING'S N VALUES

River:Little River

Reach

R N

SUMMARY OF REACH LE
River: Little River

Reach

[ N S

River

602
102
18.5
-65
-865

NGTHS

River

602
102
18.5
-65
-865

- el adj 800 * 0.00111 = -0.89
num= 26
Elev Sta Elev Sta
875.04 43729.7 871.74 43772.3
858.64 43890.4 855.34 43916.7
820.51 44317.6 818.51 44378.3
816.61 44688.3 819.51 44753.9
839.11 45165.2 859.01 45265.2
num= 3
n Val Sta n Val
.03 44944.2 .12
Lengths: Left Channel Right
0 0 0
Sta. nl n2
.12 .03
.12 03
Bridge
.12 .03
.12 .03
Sta. Left Channel
500 500
167 167
Bridge
800 800
0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

River: Little River

Reach

e e e

River Sta. Contr. Expan.
602 .3 .5
102 .3 .5
18.5 Bridge
-65 .3 .5
-865 .1 .3

Elev

868.
852.
816.
822.
858.

44
04
61
81
32

Sta

43788.7
43965.2

44521
44822.8
45365.2

Coeff Contr.

n3

Right

.12
.12

.12
.12

500
167

800

.1

Elev

865.
843.
817.
826.
.24

861

14
85
51
11

Expan.

.3



Section VI
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 Y's (ft): 8.86
Froude #: 0.38
Equation: CSU equation
Combined Scour Depths

Pier Scour + Contraction Scour (ft):
Channel: 14.92



Elevation (ft)

Bridge Scour RS = 18.5

9007 Legend
WS 100 Year
1 —_—
Ground
| Ineff
[ ]
880 Bank Sta
] Contr Scour
] Total Scour
1 r/\A
860 T 7
840-
820 ST*\/\./ |
|
I
— 1 \J'
() I
f VA
1 Il
] ll ¥
800 T T T T T T T T T 1
43000 43500 44000 44500 45000 45500

Station (ft)




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 Y's (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 Y's (ft): 9.34
Froude #: 0.38
Equation: CSU equation
Combined Scour Depths

Pier Scour + Contraction Scour (ft):
Channel: 17.06



Elevation (ft)

Bridge Scour RS = 18.5

9007 Legend
WS 500 Year
1 —_—
Ground
| Ineff
[ ]
880 Bank Sta
] Contr Scour
] Total Scour
1 r/\A
860 T 7
840-
8201 \\\r*\/\., ‘
| |
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800 T T T T T T T T T 1
43000 43500 44000 44500 45000 45500

Station (ft)




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

SET BACK LENGTH =

MAIN CHANNEL AREA @ BRIDGE =

TOP WIDTH OF MAIN CHANNEL @ BRIDGE =
AVERAGE DEPTH OF MAIN CHANNEL @ BR =
SET BACK RATIO =

CHARACTERISTIC AVG VELOCITY CALCULATIONS
(SEE PAGES 120,121)

DISCHARGE @ ABUTMENT =

AREA @ ABUTMENT =

AVERAGE VELOCITY, V =

AREA OF OVERBANK FLOW @ BRIDGE =

LENGTH OF OVERBANK FLOW @ BRIDGE =
AVERAGE DEPTH OF OVERBANK FLOW =

FROUDE NUMBER =

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

MEDIAN STONE DIAMETER REQUIRED, D50 =

TYPE OF RIPRAP REQUIRED =

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

13+479

2135
417
9.93
0.000

22935
2135
10.74
2135

417
5.12
0.837

1.933
1.801

1.801

TYPE 1

13+621

2135
417
9.93
0.000

22935
2135
10.74
2135

417
5.12
0.837

1.933
1.801

1.801

TYPE 1




Section VII
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LOCATION MAPS
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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.
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Looking downstream (northwest)
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Looking north along Bells Ferry Road. Note the Marina on the right.



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.
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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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ZONE X

APPROXIMATE SCALE IN FEET

1000 0 1000
s I e gy ]

RIVE
O

AIRSTRIP DRIVE

Cherokee County
Unincorporated Areas ¢
130424 <

ZONE AE—_|
(EL 861)

NATIONAL FLOOD INSURANCE PROGRA}

FIRM

FLOOD INSURANCE RATE MAP

CHEROKEE COUNTY,
GEORGIA AND
INCORPORATED AREAS

PANEL 215 OF 335

CONTAINS:
COMMURITY NUMBER PANEL SUFFIX

UNINCORPORATED AREAS 130424 0215 B

PANEL LOCATION

MAP NUMBER:
13057C€0215 B

EFFECTIVE DATE:
JULY 15, 1988

Federal Emergency Management Agency

ML

This is an official copy of a portion of the above referenced flood map. It

was extracted using F-MIT On-Line. This map does not reflect changes

or amendments which may have been made subsequent to the date on the
title block. For the latest product information about National Flood Insurance
Program flood maps check the FEMA Flood Map Store at www.msc.fema.gov
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MISCELLANEOUS PROJECT DATA



Message Page 1 of 1

John McWhorter

From: Sanders, Matt [Matt.Sanders@dot.state.ga.us]
Sent:  Tuesday, October 11, 2005 3:33 PM

To: John McWhorter

Cc: Beck, Susan; Acree, David

Subject: RE: BRS-STP-1375(6) Cherokee Co. Pl# 630975

John,

David managed to discuss this 1 foot of cover issue with Susan after | emailed you, so | will go ahead and send you the
information you requested. Granted, these elevations are computed to take in account of a 25" pavement section at each
location at the low sides of the edges of pavement. At any rate, the elevations are as follows:

STA. 13+280 = 262.5T1 M

STA. 13+680 = 262.511 M

You will note that these elevations are higher than the 50 yr. lake elevation of 262.43 M, but are slightly lower than being
able to make the one foot of cover you mentioned. Susan directed us to go forward with giving you this data and if we
end up needing a Variance for this then she would take care of it once we have an updated and approved pavement
design. Attached are the two sheets that include Station 13+280 as per your earlier request.

Matt Sanders, ADGM
GDOT, Road & Airport Design
® Phone: (404) 656-5180

T RERRIY PR 1S

From: John McWhorter [mailto:jmcwhorter@IBTrimble.com]
Sent: Tuesday, October 11, 2005 11:46 AM

To: Sanders, Matt

Cc: Robbie Frizzell; Beck, Susan

Subject: RE: BRS-STP-1375(6) Cherokee Co. PI# 630975

Matt,

Thanks for the plans. | did receive both emails. As far as the minimums for subgrade clearance, | was referring to the low
points on the roadway (before and after the bridge) at approximate stations 13+280 and 13+680. The low point near
13+280 has allot going on with SE transition and a tapering width. | spoke with David about this the other day. By the
book, we need to have 1 ft of clearance between the bottom of the subgrade and the 50 year lake elevation, which is
861.0 (262.43m). If we are not meeting this with the current profile, a design variance will be required. Also, Il need the
plan and profile sheet before the bridge to cover the area discussed above.

Thanks for your help and please let me know if you have any questions.

John

10/14/2005
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MEMORAKDUM REPORT

% e
’ s . Flood-Flow Characteristics

W
L o

Little River neart Woodstock, GCecrgia

P'r:nj.e:r. 1-575 - Cherokee County
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Teal, Sam_ .

Erom: Timothy C Stamey [testamey@usgs.gov]
ent: Tuesday, January 20, 2004 12:08 PM
To: Teal, Sam
Ce: Timothy C Stamey
Subject: Re: Frobability of major floods occurring during winter months at Lak e Allatoona

Historically, most of the peak flows occur during the winter months and in early March and
April. Although there are major flood events that have occurred in all months of the year
. it is more routine for the flood events in North Georgia to occur during the winter and
epring time periocds.

Tim Stamey...
--------- e )
"Teal, Sam"
<Sammy .Teal@dot.s
tate.ga.us>
01/20/2004 11:18
M
————————— R e T
e e e e e i T i o B B Ll B e e
______________________________ ]
I
| To: tocstamey@usgs . gov
I
[ cc

- Subject: Probability of major floeds occurring during winter months at Lak
e Allatocna

Hi Tim,

I am sizing a bridge over Lake Allatocna (Little River), and of course, the highest flow
velocities are when Lake Allatoona is at low pool elevation during the winter menths of
November through February, mid-March.

Is there a low probability of major storms occurring during this time periecd? Is so, I
could justify going with higher flow velocities for the 50 and 100 year storms than I
normally would for this low water condition, since the lake would normally return to the
pocl elevation and lower velocities the rest of the year.

Thanks,
Sam
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