I-35 Bridges over the Red

River Hydraulic Analysis
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Overview

 TxDOT Roadway and Bridge Project

* Hydrological Analysis and
Background Info

* Hydraulic Analysis and Results
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Existing NB and SB |-35 Bridges over Red River
Parallel 12-Span Continuous Steel Plate Girder Bridges

Bridge Length = 1274.5 ft
Low Chord: 668.5 ft

NB Width =40 ft

SB Width =41 ft
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Proposed NB and SB I-35 Bridges over Red River
Parallel 15-Span Pre-Stressed Concrete Iirder ridges

Bridge Length = 1601.95 ft
Low Chord: 683.3 ft
Width = 68 ft

Existing SB Bridge will
remain in place and serve
as two-way frontage road.
Low Chord = 668.5 ft
Width =40 ft
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Proosed Roadway South of River
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Propoed Roadway North of River
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Drainage Area - Total Drainage Area = 30,728 Sq.Mi.
* Contributing Drainage Area = 22,825 Sq.Mi.
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Lake Texoma

Spillway Elevation = 640 ft

Conservation Pool Elevation
= 0617 ft

Spillway is approx. 73 miles
downstream of project site
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USGS Gage 07316000 Red River near Gainesville, TX

Year Peak Flow (CFS) 1936 67,900 1949 44,000 1958 21,600
1987 265,000 1961 67,800 1981 43,700 2018 20,300
2015 204,000 538 57,600 2005 43,100 2004 20,100

1980 41,500 1972 20,000
1995 169,000 A0 22,2000 1967 39,400 2000 19,500
1941 168,000 1991 64,500 1977 39,300 1971 19,000
1942 156,000 1986 60,400 1939 38,900 1983 18,000
1984 151,000 1997 60,100 1974 38,700 1970 17,300
1951 146,000 1960 59,300 1996 38,700 1976 17,300
1990 134,000 1975 57,700 1940 37,500 2006 16,800
1993 117,000 2020 57,400 1959 37,000 2012 16,100
1956 106,000 2019 56,400 2008 35,600 2003 12,800
1982 103,000 2001 56,300 1965 35,300 1964 12,300
1957 102,000 2016 55,300 1979 34,800 1953 9,820
1998 102,000 1937 54,400 1988 34,500 2014 8,370
1955 96,900 1969 52,500 1944 34,000 2013 5,700
2007 95,900 1945 52,000 1952 32,300 2011 3,910
1992 94,100 1973 51,600 1963 27,000
1946 83,500 1950 51,200 2010 26,600
1985 77,400 1962 49,500 2017 26,400 Annual Maximum
1989 I s 229 Peak Flow Data From
1954 74,200 1943 47,200 1999 22,500 1936 to 2020
1947 71,000 1966 46,000 1994 22,400
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Hydrologic Method and Check

Hydrologic Data Summary Comparison
* Log Pearson Type lll AEP | ARI Log- HEC-SSP | StreamStats
Statistical Analysis on PearsonType Il Oklahoma
Gage Data
_ (%) (yr) (cfs) (cfs) (cfs)
* Check against HEC-SSP 50 2 46,074.2 452789 | 42,500
and StreamStats
Oklahoma 20 5 86,540.3 84,894.0 94,300
10 10 117,101.9 116,717.9 136,000
4 25 158,572.4 N/A* 193,000
2 50 191,870.9 200,706.3 265,000
1 100 223,814.0 241,814.2 311,000
0.5 200 257,622 - 364,000
*HEC-SSP reports 5% instead of 4% storms
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Safety Moment!




Site Visit

Looking North
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Site Visit 'l —

Looking West from in
between bridges on the
south side
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HEC-RAS Cross Sections
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S IH 35 Red River

Bathometric Survey
Lidar

Manning’'s n

* 0.10 for heavily
forested and
vegetated
overbanks

0.035 for relatively
clean main
channel with some
vegetation

Normal depth DS
boundary condition
= (0.0022 ft/ft
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Existing US Bridge XS for SB Bridge

IH 35_Red River Flan: Existing
RS = 6338 BR IH 35 Red River SB Bridge
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| el e 2% WSE = 661.89 ft
" ——1|| « 2% Velocity = 13.47 fps
w=ll  * 1% WSE = 663.85 ft

“ier 1% Velocity = 14.40 fps
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Proposed US Bridge XS for Frontage Road Bridge

IH 35 _Red River Plan: Proposed
RS = 8328 BR EXIH 35 Rad River 5B Bridge (o remain in place)
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| we || e 2% Design WSE =
- Rl 662.04 ft

_ wean || ¢ 2% Design Velocity =
WS 30%_ 13.47 fps

o * 1% WSE = 663.95 ft

1% Velocity = 14.34 fps
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Existing vs. Proposed

Hydraulic Data (Existing vs. Proposed)

Location

(cfs)

Water Surface Elevation (ft)

Channel Velocity (fps)

Design

Check

Design

Chack

S0-yr
Exist

S50-yr
Prop

WSE

100-yr
Exist

100-yr
Prop

Diff.

S0-yr
Exist

100-yr
Prop Exist

100-yr
Prop

RS 7523
{Approach)

191870.9

664.08

664.20

0.12

666.35

666.42

0.07

11.82

11.75 | 12.32

12.28

RS T130
{Approach)

191870.9

664.01

664.13

0.12

B666.38

666.46

0.08

11.18

11.09 | 11.34

11.29

RS 6740
(TxDOT ROW)

191870.9

663.21

663.34

0.13

B665.45

665.54

0.09

11.83

1175 | 1237

12.32

RS 6366

(Contraction)

191870.9

661.89

662.04

0.15

B63.85

663.95

0.10

13.44

1335 | 14.39

14.33

RS 6328

Ex SB Bridge

RS 6290

(Contraction)

191870.9

661.67

661.84

047

B663.66

663.77

0.11

13.47

13.37 | 1440

14.34

RS 6244
Ex NB/PR 5B

RS 6198

(Contraction)

191870.9

RS 6156
PR ME BER

RS 6144

{Departure)

191870.9
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Scour

SCOUR COMPUTATIONS

T W T T

WOTE!

5:
1, FHEA HYORAULLC TOOLBOX
VERSION 5.0 WAS USED FOR THE
SCOUR ANALYS[S.

=] T 2, & GRAIN SIZE OF 0.2MM WAS
USED FOR 050 A5 THE MINIMM
REQUIREMENT PER TxDOT'S SCOUR
EVALUATION GUIDE DATED AUGUST,
2621,

[ e T N L ]

3, THE I% AEP STORM EVENT WAS
USED IN THE AMALYSLS AWD THE

Congpuinion Wwied: Fer 1% 1 HEC-18 G0 #E% FE—18 0.5% AEP STORM EVENT WAS USED
AS A CHECK PER TwDOT'S SCOUR

EVALUATION GUIDE DATED AUGUST,
2021,

4, CRITICAL VELDCLTY WAS

BRIOGE GPENING, THEAEFGAE,
LIVE BED AESULTS WEAE USED.

Scoer Pt (15% AEF)

G0% SUBMITTAL
FOR INTERIM REVIEW OMNLY

NOT FOR CONSTRUCTION. BIDDING,
0OR PERMIT PURPOSES.

CRY

TEUS AESHTENED
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SCOUR ENVELOPE AT BRIDGE - 1% AEP SCOUR ENVELOPE AT BRIDGE — 0.5% AEP 2021 gl mxws Depariment of manspartanian

SCOUR DATA SHEET
NB MAIN LANE BRIDGE

SHEET 1 OF 1

Predicted Scour
Flood Frequency (100 YR) Check Flood Frequency (200 YR)
Location Contraction Pier Total Contraction Pier Total

(ft) (ft) (ft) (ft) (ft) (ft)
Channel 3.51 13.26 16.77 3.77 13.26 17.03 CP&‘I,Q




What about the 2015 flooding event??

=
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Calibrate Model

« Approx 2015 Flooding Elev = After Calibration:
669.3 ft 2%Ex | 2%Pr Diff 1% Ex | 1%Pr Diff
. Recorded 2015 Peak Flow = 668.56 | 668.62 | 006 | 670.52 | 670.48 | -0.04
204,000 cfs PR Roadway OT Elevation = 669.12 ft
) :eLvZeli’z/; AEP (69-yr tlood PR Roadway OT Frequency = 1.56 AEP (64-yr)
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Calibrate Model

IH 35_Red River Plan: 1) EX 9/19/2022 2)PR 9/19/2022
PR IH 35 Red River SB Bridge {to be constructed)
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uestions?
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