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Division of Transportation

Infrastructure Development
Bureau of Highway Development
March 27, 2001 4802 Sheboygan Avenue, Rm 633
P O Box 7916
Madison, WI 53707-7916

Telephone: (608) 266-8491
Department of Natural Resources Facsimile (FAX): (608) 261-6277

North East Region
625 East CTH Y, Suite 700
Oshkosh, WI 54901-9731

Attention: Bobbi Jo Reiser

SUBJECT: Project I.D. 1517-04-01
Structure B-70-190/191
USH 10 over Rat River

Winnebago County

The Wisconsin Department of Transportation, in cooperation with Town of Winchester, plans to construct
new bridges on relocated USH 10 over Rat River. Plan sheets, which show the proposed construction, were

previously forwarded to you.

The hydraulic characteristics computed for the bridge site are summarized below:

Est. Q100 : HW 00
Existing Condition 2400 cfs 756.7 ft.
Proposed Bridge 2400 cfs 757.0 ft.
756.6 ft.

Downstream Elevation

Final structure plans will be prepared by WisDOT. These structures are within a mapped flood hazard area.
All effected landowners will be notified of the backwater increase associated with these new structures. Please
send your comments to us, and a copy to the District Contact Person listed below.

Thank you;

David R. Genson, P.E.
Structures & Hydraulics Unit

DRG:mab
cc: Trans. District #3 - Bill Bertrand

Larry Larson - DNR WT/6

DT124 997 Solving tomorrow’s transportation challenges
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Division of Transportation
Infrastructure Development
Bureau of Highway Development
4802 Sheboygan Avenue, Rm 633
P O Box 7916
Madison, WI 53707-7916

July 27, 2000

Telephone: (608) 266-8491
Department of Natural Resources Facsimile (FAX): (608) 261-6277
North East Region
1125 N. Military Ave. PO Box 10448

Green Bay, WI 54307

Attention: Kelley-O*Genner > %OBS( No [eesrfz

SUBJECT: Project I.D. 1517-04-01
Structure B-70-190/191
USH 10 over Rat River
Winnebago County

The Wisconsin Department of Transportation, in cooperation with Town of Winchester, plans to replace a
bridge on USH 10 over Rat River. Enclosed are plan sheets which show the proposed construction.

The hydraulic characteristics computed for the bridge site are summarized below:

Est. Q100 HW100
Existing Bridge 2400 cfs 756.7 ft. ~_
Proposed Bridge 2400 cfs 757.0 ft. -~
Downstream Elevation 756.6 ft.

Final structure plans will be prepared by WisDOT. Please send your comments to us, and a copy to the
District Contact Person listed below.

Thank you;
David R. Genson, P.E 52&;{7}% {
avid R. Genson, P.E. C (X?Vq ) @K

Structures & Hydraulics Unit

DRG:mab 7 SV

cc: Trans. District #3 - Bill Bertrand
Larry Larson - DNR WT/6

Enc.

DT124 997 Solving tomorrow’s transportation challenges
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WisDOT HYDRAULIC BRIDGE DESIGN

- BRIDGE NUMBER: __ %, —'\‘O—'\O\O HYDRAULICS BY: _ WX
wer W W B, DATE: M-S -2.00D
BRI Ruvuw  pra (W) (N owa K
HYDROLOGY |
Q100= Q400 cﬁ_L BY: LW\
DRAINAGE AREA= _ 56, € gcmm.. DATE: _ 1~ ©-2-000
( A}_ I
METHOD: Rmt\m O 3((\«;1\& o S !C}m ‘nf\m 7. A0 2m 2% Cl?c\i g‘\mwg - ,‘»,. =
HYDRAULICS R J— @ HEC-2, HYS, o-}xup.n- —_
{
ENERGY SLOPE: SSR= 0.0000% 4 [ <oy ebiony g\v\b(\w{A o wa\m% vl
USGS=__~ 0.0000® %lf{/r
KNOWN TAILWATER= _ 15b.7 th)ioo o (TH »7 QO cooo_g
MANNING "N" LEFT: .05 CHANNEL: 0.0 RIGHT: _ 0.0
LEFT: 0.0 } CHANNEL: _ 9.0 RIGHT: o 0"

COMMENTS ¢

EXISTING CONDITIONS a*a**a*****t****ta***t*****t*****miiii;a*t**

QBR= HW-100=

QRD= o NATURAL=

A(br)= N / N BACKWTR=

::;w= o) N \O\J«\ wend —

PROPPOSED CONDITIONS ******t***********t***************************

oBR= _SJH 0O Cfs mw-100= _ [ 56 A5

QRD= n o V NaToRAL=_ 196, bb

apn=_2 06 oo fh packwrr=___ 0, 9 -

vEL= _Y ‘A % ngeg

FLOW= qm \ ' S8COUR CODE _S _ EXIT= W@Q. Lo

PROPOSED g'muc'rtmnz 9. e Bonolpl R}, cosr: § 21D OV

COMMENTS ¢ ‘w’a\;k o \wo% — 20 gt ok "
Peo vt fasdde e T T &_.,:{;\R;L C e d



WXIT

WFLV

CTHW

WAPP

EXIT

FULV

PRBR

APPR

2

0 PRBR

1 PRBR

PRBR

PRBR

B-70-190/191, USH 10 OVER RAT RIVER, I.D. #1517-04-01
TOWN OF WINCHESTER, WINNEBAGO COUNTY

EXISTING/PROPCSED CONDITIONS-- BY NK OF WisDOT 07-17-2000

€,7,2,26,28,25,5,*,1,42,12,36
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WS PRDO ***************;***********
'+ Federal Highway Administration U. S. Geological Survey
Model for Water-Surface Profile Computations.
Run Date & Time: 7/17/2000 11:25 am Version V061698
Input File: B70-190E.wsp Output File: B70-190p.O0UT

HhhkhkhkFhkrhhkhkhkrhkhdhhkdhkkhk

.

T1 B-70-190/1¢1, USH 10 OVER RAT RIVER, I.D. #1517-04-01
T2 TOWN OF WINCHESTER, WINNEBAGO COUNTY
T3 EXISTING/PEOPOSED CONDITIONS-- BY NK OF WISDOT 07-17-2000
uT 8,7,2,26,28,25,5,*,1,42,12,36
SI O
SK .00005
Q 2400
*xx Processing Flow Data; Placing Information into Sequence 1 *xx
*hkk K hkkkdrhkdrhhxdrhhkkhkk W S P R O EEEEE RS EEEEE RS RS S R SR SR RN RS
Federal Highway Administration - U. S. Geological Survey
Model for Water-Surface Profile Computations.
Input Units: English / Output Units: English
A e e e e e e e o o et T o o i = o = *
B~70-190/191, USH 10 OVER RAT RIVER, I.D. #1517-04-01
TOWN OF WINCHESTER, WINNEBAGC COUNTY
EXISTING/PROPOSED CONDITIONS-- BY NK OF WISDOT 07-17-2000
K e e e e e -~ i ————————————— ot T+ S S . *
* Starting To Process Header Record WXIT *
K e o o ] —— *
XS WXIT 1000
GR 828.0,760.0 829.0,751.00 947.0,750.00 951.0,749.00
GR 964.0,748.0 978.0,747.00 991.0,746.00 1007.0,746.0
GR 1021.0,746.0 1035.0,748.00 1048.0,749.00 1053.0,750.0
GR 1073.0,751.0 1199.0,752.00 1200.0,760.00
N 0.05,0.030,0.05
SA 951.0,1048
Hxx Completed Reading Data Associated With Header Record WXIT ool
*** gtoring X-Section Data In Temporary File As Record Number 1 ***
ol Data Summary For Header Record WXIT b
SRD Location: 1000. Cross-Section Skew: .0 Error Code 0
Valley Slope: .00000 Averaging Conveyance By Geometric Mean.
Energy Loss Coefficients -> Expansion: .50 Contraction: .00
%,Y-coordinates (15 pairs)

X Y X Y X Y
828.000 760.000 829.000 751.000 947.000 750.000
951.000 749.000 964.000 748.000 978.000 747.000
991.000 746.000 1007.000 746.000 1021.000 746.000

1035.000 748.000 1048.000 749.000 1053.000 750.000
1073.000 751.000 1199.000 752.000 1200.000 760.000
Minimum and Maximum X, Y-coordinates
Minimum X-Station: 828.000 ( associated Y-Elevation: 760.000 )
Maximum X-Station: 1200.000 ( associated Y-Elevation: 760.000 )
Minimum Y-Elevation: 746.000 ( associated X-Station: 1021.000 )
Maximum Y-Elevation: 760.000 ( associated X-Station: 828.000 )
Roughness Data ( 3 SubAreas )
Roughness Horizontal
SubArea Coefficient Breakpoint
1 050 -
-—— 951.000
2 030 -
——= 1048.000
3 050 ---

WS P R (o] IZEE XSS S SS S SRS R EERE SRR LSS

Federal Highway Administration U. S. Geological Survey
Model for Water-Surface Profile Computations.
Input Units: English / Output Units: English
B-70-190/191, USH 10 OVER RAT RIVER, I.D. #1517-04-01
TOWN OF WINCHESTER, WINNEBAGO COUNTY
EXISTING/PROPOSED CONDITIONS-- BY NK OF WISDOT 07-17-2000

EEE A SRR SE R RS SRS L EEE R RS




Mdximum Y-Elevation: 760.000 ( associated X-Station: 800.000 )
, Roughness Data ( 3 SubAreas )
Roughness Horizontal
SubArea Coefficient Breakpoint
1 070 -—-
- 984.000
2 030 -—-
-—= 1020.000
3 070 -—-

Flow Length Data ( 3 Sections )

Section Length Breakpoint
1 120.000 -—=
-—= 984.000
z 110.000 ---
-—- 1020.000
3 110.000 —-=

XREFLT XREFRT FDSTLT FDSTRT

dhkF Ak hkFdk Kk Khhkhkhkhk *hkhkkhkhk *hkkkkhk

Bridge datum projection(s):

WS PRO
Federal Highway Administration
Model for Water-Surface Profile Computations.
Input Units: English / Output Units: English
B-70-190/191, USH 10 OVER RAT RIVER, I.D. #1517-04-01
TOWN OF WINCHESTER, WINNEBAGO COUNTY
EXISTING/PROPOSED CONDITIONS-- BY NK OF WISDOT 07-17-2000

IR ERETE RS EES S SRR R AR A DS EESEEEEESSES SRR SRR RS

U. S. Geological Survey

DC 0 PRBR 950.5 1040.75 * * * 1.0
DC 1 PRBR 950.5 1040.75 * * .0004 1.0
DP PRBR 950.5 1040.75 1.0
DA PRBR 0.55
EX
* *
* Summary of Boundary Condition Information *
* *
Reach Water Surface Friction
# Discharge Elevation Slope Flow Regime
1 2400.00 Kk Kk Kk 0000 Sub-Critical

Beginning 1 Profile Calculation(s)

*kkkhkhkhkhhhkk kA X dkhrorkhhddhhk WS PR O EEEXEE R RS S SR EERE SRS EE SN E]

Federal Highway Administration U. S. Geological Survey
Model for Water-Surface Profile Computations.
Input Units: English / Output Units: English
B-70-190/191, USH 10 OVER RAT RIVER, I.D. #1517-04-01
TOWN OF WINCHESTER, WINNEBAGO COUNTY
EXISTING/PROPOSED CONDITIONS-- BY NK OF WISDOT 07-17-2000

<< Beginning Computations for Profile 1 >>
WSEL VHD Q AREA SRDL LEW
EGEL HF v K FLEN REW
CRWS HO FR # SF ALPHA ERR
Section: WXIT 756.489 .025 2400.000 2431.981 *xxxkkkx 828.390
Header Type: XS 756.514 *xxxxx* .987 339406.70 ***xxx*x*xx  1199.561
SRD: 1000.000 T49.776 **x*** .087 Ko A A KK 1.645 *E Kk kK
Section: WFLV 756.496 .025 2400.000 2434.500 122.000 828.389
Header Type: FV 756.521 .006 .986 339927.40 122.000 1199.562
SRD: 1122.000 749.776 .000 .087 .0000 1.644 .001
<<< The Preceding Data Reflect The "Unconstricted" Profile >>>
===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS AT SECID "WAPP ".
KRATIO: .61
Section: WAPP 756.468 .088 2400.000 2053.140 77.000 866.392
Header Type: AS 756.556 .004 1.169 207855.50 43.053 1172.558
SRD: 1199.000 750.160 .032 .162 .0001 4.143 .000




'+ <<< The Preceding Data Reflect The "Unconstricted" Profile >>>

s

<<< The Following Data Reflect The "Constricted" Profile >>>
<<< Beginning Bridge/Culvert Hydraulic Computations >>>

WSEL VHD Q AREA SRDL LEW
EGEL HF v K FLEN REW
CRWS HO FR # SF ALPHA ERR
Section: CTHW 756.424 .229 2400.000 679.847 122.000 958.087
Header Type: BR 756.654 .016 3.530 128306.10 122.000 1041.885
SRD: 1122.000 750.463 .123 .238 FH KA KK 1.183 -.001
Specific Bridge Information c P/A PFELEV BLEN XLAB XRAB
Bridge Type 3 Flow Type 1 ——==== ———== —--==-==-= —-—————— ——eeee—o— —eeo oo
Pier/Pile Code 1 L9192 L015  757.600 *Fxx*xxkx Akkkkkkkdk kkkkdkkkhd
Unconstricted Full Valley Section Water Surface Elevation: 756.496
Downstream Bridge Section Water Surface Elevation: 756.424
Bridge DrawDown Distance: .072
WSEL VHD Q AREA SRDL LEW
EGEL HF \ K FLEN REW
CRWS HO FR # SF ALPHA ERR
Section: WAPP 756.594 .085 2400.000 2091.902 43.000 866.378
Header Type: AS 756.680 .011 1.147 212981.90 50.004 1172.574
SRD: 1199.000 750.160 .016 .158 .0001 4.173 007
*= Change in Approach Section Water Surface Elevation: .127 **
Approach Section WAPP Flow Contraction Information
M( G ) M( K ) KQ XLKQ XRKQ OTEL
726 217 166523.3 938.402 1022.200 756.594
<<< End of Bridge Hydraulics Computations >>>
Section: EXIT 756.596 .085 2400.000 2092.518 1.000 866.378
Header Type: XS 756.682 .000 1.147 213063.00 1.000 1172.575
SRD: 1200.000 750.160 .000 .158 .0001 4.173 .002
Section: FULV 756.602 .085 2400.000 2094.308 31.000 866.378
Header Type: FV 756.687 .004 1.146 213300.00 31.000 1172.575
SRD: 1231.000 750.160 .000 .158 .0001 4.174 .002
<<< The Preceding Data Reflect The "Unconstricted" Profile >>>
Section: APPR 756.659 .046 2400.000 2117.368 241.000 800.743
Header Type: AS 756.704 .017 1.133 178359.70 115.562 1169.045
SRD: 1472.000 752.537 .000 .126 .0002 2.295 .000
<<< The Preceding Data Reflect The "Unconstricted" Profile >>>
<<< The Following Data Reflect The "Constricted" Profile >>>
<<< Beginning Bridge/Culvert Hydraulic Computations >>>
WSEL VHD Q AREA SRDL LEW
EGEL HF v K FLEN REW
CRWS HO FR # SF ALPHA ERR
Section: PRBR 756.522 .335 2400.000 574.641 31.000 953.537
Header Type: BR 756.857 010 4.177 96872.13 31.000 1038.349
SRD: 1231.000 752.319 166 .314 Hok kKK x 1.236 -.003
Specific Bridge Information C P/A PFELEV BLEN XLAB XRAB
Bridge Type 3 Flow Type 1 ———--= ——=== —=——=—-=— —--co——= ——-ooooes Sosossses
Pier/Pile Code 1 8995 .015 758.000 ****kkkx skkkkkkaxk kkkhkkdhk
Unconstricted Full Valley Section Water Surface Elevation: 756.602
Downstream Bridge Section Water Surface Elevation: 756.522
Bridge DrawDown Distance: .080
WS3EL VHD Q AREA SRDL LEW
EGZL HF \Y K FLEN REW
CRWS HO FR # SF ALPHA ERR
Section: APPR 756.949 041 2400.000 2224.529 105.000 800.678
Header Type: AS 756.990 043 1.079 192390.90 125.237 1169.128
SRD: 1472.000 752.537 090 .116 .0002 2.258 008
** Change in Approach Section Water Surface Elevation: .291 **
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WXIT
WFLV
WAPP
CTHW
WAPP
EXIT
FULV
APPR
PRBR
APPR

WXIT
WFLV
WAPP
CTHW
WAPP
EXIT
FULV
APPR
PRBR
APPR

* * %

STA.
A( I
V(I
D( I

STA.
A(I
V(I
D( I

STA.
A( I
V(I
D( I

STA.
A(I
V(I
D( I

! Approach Section APPR Flow Contraction Information
. M( G ) M({ K ) KQ XLKQ XRKQ OTEL

<<< End of Bridge Hydraulics Computations >>>

<< Completed Computations of Profile 1 >>

LRSS RS RS S SRS E TR RS EE S W S P R O hhkkhkhkhkkkxhkdhkhhdkhkrhhkdhxxk

Federal Highway Administration - U. S. Geological Survey
Model for Water-Surface Profile Computations.
Input Units: English / Output Units: English

B-70-190/191, USH 10 OVER RAT RIVER, I.D. #1517-04-01
TOWN OF WINCHESTER, WINNEBAGO COUNTY
EXISTING/PROPOSED CONDITIONS-- BY NK OF WISDOT 07-17-2000

=== User Defined Table 1 of 2 ===

.987 749.776 756.514 756.489 ,—
.986 749.776 756.521 756.496
.169 750.160 756.556 756.468
.530 750.463 756.654 756.424
.147 750.160 756.680 756.594

.146 750.160 756.687 756:602

1231.000 2400.000 574.
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339407.

371.171

746.000**********

339927. 371.173 746.000 122.000
207855. 306.166 746.600 43.053
128306. 83.798 746.180 122.000
212982. 306.196 746.600 50.004
213063. 306.196 746.600 1.000
213300. 306.198 746.600 31.000
178360. 368.303 747.090 115.562

96872. 84.813 747.640 31.000
192391. 368.451 747.090 125.237

*hkhkhkhkhkkrhdkhkhhkdhrdrhkddrhrid W S P R O Fhkhkkdhdkhdkrrhhhhkhhkhdrhhhhhhhx

Federal Highway Administration - U. S. Geological Survey
Model for Water-Surface Profile Computations.

Input Units: English / Output Units: English

B-70-190/191, USH 10 OVER RAT RIVER, I.D. #1517-04-01
TOWN OF WINCHESTER, WINNEBAGO COUNTY
EXISTING/PROPOSED CONDITIONS-- BY NK OF WISDOT 97-17-2000

Beginning Velocity Distribution For Header Record APPR i
SRD Location: 1472.000 Header Record Number 8

Water Surface Elevation: 756.949 Element # 1
Flow: 2400.000 Velocity: 1.08 Hydraulic Depth: 6.037
Cross-Section Area: 2224.35 Conveyance: 192367.80
Bank Stations -> Left: 800.678 Right: 1169.128
800.7 827.9 848.0 869.1 888.6 910.8
) 157.8 131.2 134.1 130.5 133.9
) .76 .91 .90 .92 .90
) 5.€0 6.52 6.35 6.69 6.02
910.8 934.2 957.6 976.9 988.3 994.0
) 139.1 139.6 127.9 80.6 48.0
) .€6 .86 .94 1.49 2.50
) 5.¢5 5.98 6.61 7.11 8.37
994.0 998.7 1003.2 1008.0 1013.5 1020.9
) 44.2 43.3 44.5 47.0 55.2
) 2.71 2.77 2.70 2.55 2.17
) .21 9.70 9.22 .55 7.51
1020.9 1042.5 1067.0 1095.6 1126.7 1169.1
) 136.5 140.6 153.9 155.1 181.4
) .88 .85 .78 .77 .66
) 6.32 5.73 5.39 4.99 4.28




* Water Surface Elevation: 757.049 Element # 2

. “‘Flow: 2400.0C0 Velocity: 1.06 Hydraulic Depth: 6.136
: Gross~Section Area: 2261.20 Conveyance: 197289.80
Bank Stations -> Left: 800.656 Right: 1169.157

X STA. 800.7 827.8 848.0 869.1 '888.6 910.8
A( I) 160.4 133.2 136.2 132.4 136.1
V(1) .75 .90 .88 .91 .88
D(I) 5.90 6.62 6.45 6.79 6.12

X STA. 910.8 934.2 957.1 976.7 988.3 994.0
A(I) 141.5 139.0 131.2 83.8 48.1
V(TI) .85 .86 .91 1.43 2.49
D( I) 6.05 6.07 6.69 7.21 8.48

X STA. 994.0 998.8 1003.3 1008.2 1013.8 1021.6
A(I) 45.4 44.4 45.6 48.0 58.4
V(I) 2.64 2.70 2.63 2.50 2.05
D(I) 9.41 9.79 9.30 8.62 7.53

X STA. 1021.6 1043.0 1067.8 1095.6 1126.7 1169.2
A(I) 137.1 144.4 152.3 158.2 185.5
vV(I) .88 .83 .79 .76 .65
D( I) 6.39 5.82 5.48 5.09 4.37

f] Ak hkdkhdhkhkhkhkhdhkhhrhhkhdhhhhd W s P R O hhhkhkhkhkhkdhkhkrhddrhrhhkhhrhrhhhhk

Federal Highway Administration - U. S. Geological Survey

Model for Water-Surface Profile Computations.
Input Units: English / Output Units: English

B-70-190/191, USH 10 OVER RAT RIVER, I.D. #1517-04-01
TOWN OF WINCHESTER, WINNEBAGO COUNTY
EXISTING/PROPOSED CONDITIONS-- BY NK OF WISDOT 07-17-2000
*** Live-Bed Contraction Scour Calculations for Header Record PRBR *xx

Constants and Input Variables

K e e e et e o e e A o e o o e e e e o *
Bed Material Transport Mode Factor (k1): .64
Total Pier Width Vvalue (Pw): 1.000
F e o e e e s o o e e e " - e T — i = o —— *
Scour -- Flow ~-- -~ Width -- --- X-Limits ---

# Depth Contract Approach Contract Approach Side Contract Approach

1 6.866 2400.000 1111.515 89.250 90.250 Left: 950.500 950.500

..... Approach Channel Depth: 7.310 ..... Right: 1040.750 1040.750
LJ Fhhkdhhkhhkhkhhkkhkkdh kot khkhk ks w s P R O Fhhkdhkdhhkhhkrrhkdhdhkdhdhhhhhdhkh
Federal Highway Administration - U. S. Geological Survey

Model for Water-Surface Profile Computations.
Input Units: English / Output Units: English

B-70-190/191, USH 10 OVER RAT RIVER, I.D. #1517-04-01
TOWN OF WINCHESTER, WINNEBAGO COUNTY
EXISTING/PROPOSED CONDITIONS-- BY NK OF WISDOT 07-17-2000

*** Clear-Water Contraction Scour for Header Record PRBR ol

Constants and Input Variables

K e e o - e o o e o o o o — *
Bed Material D50 Value (D50): .0004
Pier Width Value (Pw): 1.000
K e e e e e ot o = *
Scour -- Flow -- -- Width -- --- X~Limits ---

# Depth Contract Approach Contract Approach Side Contract Approach

1 12.906 2400.000 1111.515 89.250 90.250 Left: 950.500 950.500

..... Approach Channel Depth: 7.310 ..... Right: 1040.750 1040.750
D ——;:::***;:::;::*:;;******* W S P R O AR AR SR SRS R SRR EEEEREEES
Federal Highway Administration - U. S. Geological Survey

Model for Water-Surface Profile Computations.
Input Units: English / Output Units: English

B-70-190/191, USH 10 OVER RAT RIVER, I.D. #1517-04-01
TOWN OF WINCHESTER, WINNEBAGO COUNTY
EXISTING/PROPOSED CONDITIONS-~ BY NK OF WISDOT 07-17-2000
*** Pier Scour Calculations for Header Record PRBR *okx
Constants and Input Variables

Pier Width: 1.000

Pier Shepe Factor (K1) : 1.00




‘. Flow Angle of Attack Factor (K2): 1.00
‘ Bed Condition Factor (K3) : 1.10
. Bed Material Factor (K4) : 1.00
Velocity Multiplier (VM) : 1.00
Depth Multiplier (YM) : 1.00
K e e e e e e e *
Scour ---- Localized Hydraulic Properties ---- -- X-Stations -~
Depth Flow WSE Depth Velocity Froude # Left Right
2.785 2400.000 756.612 8.972 4.932 290 950.500 1040.750

*‘************************ W S P R O IhkkkhhkhkhkhhkhkrhkdhxhhhrxrhhdhkKh
Federal Highway Administration - U. S. Geological sSurvey
Model for Water-Surface Profile Computations.
Input Units: English / Output Units: English

B-70-190/191, USH 10 OVER RAT RIVER, I.D. #1517-04-01
TOWN OF WINCHESTER, WINNEBAGO COUNTY
EXISTING/PROPOSED CONDITIONS-- BY NK OF WISDOT 07-17-2000
*** Abutment Scour Calculations for Header Record PRBR *Ex

Constants and Input Variables

R e e e e e o ————— e e e e *
Adjustment Factor (K1) : .55
Flow Angle of Attack Factor (K2): 1.00
Factor of Safety (FS): 1.00
K e e e e e e e e e e *
Abtmnt Scour Overbank
# Side Depth X-Statn A-Prime Ya Qe Froude #
1 Left 11.737 953.537 153.537 6.132 819.630 .062

No Right Abutment Scour. Right Edge of Water Inside of Abutment Toe.




Summary

Bridge Number: B-70-190/191

County: Winnebago
Township: Winchester
Location: Town of Winchester
Project ID: 1517-04-01
Waterway: Rat River
Roadway: USH 10

The 100 year flood value for the Conger regression equations is

[Q100= 9475 cfs ]
Based on the area transfers:
Comparison Q100 Q100
Station (cfs) (cms)
5423500 7687 219.07
5401535 11207 319.38
5401050 8214 234.10
4074850 3724 106.11
5400025 9372 267.09
0 0 0.00
AVERAGE 8041 ~ 229.15
Q100 =
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Hydrologic Regression Analysis

Bridge Number:
County:
Township:
Location:
Project ID:
Waterway:
Roadway:

B-70-190/191

Winnebago

Winchester

Town of Winchester

1517-04-01

Rat River

USH 10

Please type parameter values in the appropriate cells.

Conger Region: |CA:

Drainage Area |A: sq. mi,
Slope S:

Storage I1ST:

Forest |FOR:

Snowfall SN:

Precipitation

1124,2:

Soil Permeability

|sP:

StandafMetric

(cfs) |(ms)

TR 59.73
100.77
126.86
180.06
230.80
270.02
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Hydrologic Regression Analysis

Bridge Number:
County:
Township:
Location:
Project ID:
Waterway:
Roadway:

B-70-190/191

Winnebago

Winchester

Town of Winchester

1517-04-01

Rat River

USH 10

Please type parameter values in the appropriate cells.

Conger Region:

Drainage Area

Slope

Storage

Forest

Snowfall

Precipitation

Soil Permeability

StandarMetric

(m°/s)

59.73
109.77
126.86
180.06
230.80
270.02
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DESIGN/FINAL COMPUTATIONS

ED408 993

N N

Side e \LM CW\&QAC‘ m i 3

Vmo—m Jm [ LS Q:J %6‘1 QLQM%\(\W‘

(_D\WQ\,Ql ’H/\Q/%» SW %&\\ e,\\{\gun,\m\a

“Sh - Sb.% ga\ "o
/8\\ Slovoe -

S’t(\m_m\ \s.mg\@/s, A~ 1N 200 %dr A ‘u bu o
o

ko D W . Nzt Elhsle DY

~-
o

Gﬂ Suf @m\\&slx\'\% |
Woared o~ Plake

-

L\\) me@f ~—

~ Q0 Yo

) Ty -
C’\‘Rms «/ .S e

5:1 S T Y

Prut, YW

N5o t
BT B e bS5 Jos P EQunefm S0 WS7or 8440

Stope ~ _f1L-TS2 9,
Lfy() 14,64 %00 L&;\ > ] %/M\

1 g jede

SPa O.\ 2w /’\/D\N

O

Project/Structure No. Hwy. No. County | Computations by Date
- o- 140 /l‘%l uwen \O \foav\vm\oqqo N —-5-R o0t
Name of Road « Checked by Date
DGR VD S ch’k S " Df@\@}f(\ 4 \5\—\ 0\- oY
Titlg/tem O Sheet of
%o/\/k\‘ \t,“,v\ 9(“0"\ a0 0l e % C\r\ ) I seeS L ‘ \ !

Wisconsin Department of Transportation



FOV T Wi

[ET SR LY [ U
.
. -

AYRES

ASSOCIATES

Design, Gomputatious

Ky HJootoc For g

LV 1 AN E % 4 &£ O  o. c 7H

O vey

CR,4 = 2E20 efr

4e

7_/6 jd/'/ WJ/N‘¢(/.A.// Lee s toor T a//’élf— 24./
i, el on T HE

44//e¢7]“ y()}’“ ’f’/)/ﬁs éo’.rf;—\
)’a:‘/ ;o/./e/ ol il d; /%”/,7&44]’ 4//ﬂ0%7,,,7,:,

’ — :

éaf: y A er ¢ 2 e SauS %/djr/y/ ka.‘/)(/:’v 'S
4// P e fﬁ.—e 4/(( h./.«:[ d'/Sﬂ' /’”’/ru-aff 744"7‘
fZ( P /'_( }/’//,/ c~:// j‘/‘ (/t—f/ 7¢/>/ W4ro-“

/49 A/r;o( fd:////mﬂ—’-/(.//ék-,

%&547 e ‘%‘é@f‘jw f'_/t.—yv
LS I 02?/&& cf} /s o~ /‘C(}Jﬂ‘///{

~

T8 0N » r

a /%—t s
la See < .
[Projeot No. E4 02,01 4w Remarks Comp;tgt;on by ,p_aiip7
ProlectName _,, ., . _ o ey o2 Checked by% .;?a-t?s |




FLOODING SOURCE AND LOCATION

TABLE 2 - SUMMARY OF DISCHARGES

DRAINAGE AREA PEAK DISCHARGES (CFS)

ARROWHEAD RIVER

Downstream limit of study

EIGHT MILE CREEK

..w.(t

moxmw?m
“ -kc&

Ty
Uo‘z:ma.mm_:‘ H_B:“. ‘ﬁ
ll 0 N, - ,

% MUD-CREEK 1 ,_,Ewc;w%

- Uos=mc.mm3 :B: om mc._%

S tl

Downstream limit of study

MUD CREEK

Downstream limit of study

RAT RIVER

Downstream limit of study

RUSH CREEK

Downstream limit of study

SQ MILES 10-YEAR 50-YEAR 100-YEAR 500-YEAR

30.20 1,015.00 1,800.00

2,200.00 3,070.00

5.25 597.40 1,109.50 1,365.50

12.90 700.00 1,300.00 1,600.00 2,500.00

64.00 1,000.00 1,920.00 2,400.00 3,800.00

58.50 1,750.00 3,200.00 4,000.00 6,100.00
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WisDOT HYDRAULIC BRIDGE DESIGN

- BRIDGE NUMBER: B-10-\4) nmmwx.%css BY: _nNK
\)\SH \O EQ ~ DATE: - '9\000
/ Rek R FER (V) M o, 4
HYDROLOGY
Q100= 2400 < BY: N
DRAINAGE AREA= __ Db.% g i DATE: 1-S-2-000D
« . ~ . P
METHOD: _R Y00ame d  hoa il ‘ CIC
i A ; ) A’
HYDRAULICS METHOD: ( WSPRO) HEC-2, HY8) OTHER: )
ENERGY SLOPE: 8sR= _ 0.00009 ¢ [P = onuduconble —aned vl e
USGS=___~ 9. 0000 P ¢ M- @AU()DDC
KNOWN TAILWATER= _"JS6."1  ©W\o0 @ 7w W)

- MANNING *'N" LEFT: 0.0% CHANNEL: _6 .03 RIGHT: 0.0

LEFT: Q,i)fl CHANNEL: _ 0. 03 RIGHT: O.Q!g

c ENTS:

EXISTING CONDITIONS **tt*****t*t*****}*fﬁ'**********tt******t***t*

o~

OBR= HW-100=

QRD= / NATURAL=
7 Nk .

A(br)= e /m BACKWTR=

VEL= . N QAD I\Q uttw 223 \\J'

FLOW= _ - | EXIT=

PROPPOSED CONDITIONS #&RkARAAAAKARRARARKARRRRARAARAARAARARRARRRARALR

QBR= _ 110D c_{Q HW-100= _ 15695
QRD= K | NATURAL=__ |Sb . b
A(br)= ‘ﬂ‘% L c.pJ?A BACKWTR=___ 0 .29 Q\L
VEL= b %J&c

o \ —
FLOW= ' P SCOUR CODE _ O EXIT= o6 Lo
PROPOSED QBTRUCTURB: Q- 3,*’;9” Mool d SQ cc;5 $ 3D, R
COMMENTS : us QC %?m OL\ASL - on2 RHE Q.

® (P-(S‘ C) \M&" ‘%Dﬂca’\\\o\\t R \"\' ) cfuu,()c\ \-'\.Q‘\‘-" Pf\a\f‘\ »l ¢ o, r:}\ Q»s)‘/wn,te pf\ﬂ..c lﬁ‘i‘\"v« .l -




Yo

. a"B-70-190/191, USH 10 OVER RAT RIVER, I.D. #1517-04-01

TOWN OF WINCHESTER, WINNEBAGO COUNTY
EXISTING/PROPOSED CONDITIONS-- BY NK OF WisDOT 07-17-2000

8,7,2,26,28,25,5,*,1,42,12, 36

.00005

2400
WXIT 1000
828.0,760.0
964.0,748.0
1021.0,746.0
1073.0,751.0
0.05,0.030,0.05
951.0,1048

WFLV 1122.0

CTHW 1122.0,757.60,0
957.90,757.59
970.00,749.37

1032.00,747.74

1041.70,755.27

3 34.0 2.5 7

746.20,1,1

0.030

WAPP 1199
866.0,760.00
928.0,749.00

1005.0,747.00

1075.0,751.00
0.5,0.030,0.5
928.0,1034.0
46,928,43,1034,

EXIT 1200

FUOLV 1231.0

PRBR 1231.0,758.0,20
950.50,758.30
975.00,750.00

1006.00,748.00

1038.25,754.55

3 136.0 2.5

747.80,1,1

0.030

APPR 1472
800.0,760.00
853.0,750.00
887.0,750.00
984.0,750.00

1008.0,748.00

1115.0,752.00
0.07,0.030,0.07
984.0,1020.0
120,984,110,102

756.949 0.1 757.
PRBR 950.5 1040.75 *
PRBR 950.5 1040.75 *
PRBR 950.5 1040.75 1.

PRBR 0.55

829.0,751.00 947.0,750.00 951.0,749.00
978.0,747.00 991.0,746.00 1007.0,746.0

958.30, 755.
974.00,748.
1034.00,749.
1042.10,757.

60.24

867.0,751.00
933.0,748.00
1015.0,748.00
1172.0,752.00

37

950.50,755.
980.00, 749.
1026.00, 749.
1040.75,754.

759.55

802.0,751.00
860.0,751.00
893.0,751.00
989.0,749.00
1015.0,749.00
1168.0,753.00

3,110

049 2400
** 1.0
* .0004 1.0

0

Vor 699wt py
Whane ‘br- q‘jo

1034.0,749.0
1173.0,760.0

05
00
00
55

833.0,751.0
872.0,751.00
952.0,751.00
994.0,748.00
1020.0,750.00
1170.0,760.00

Lpwn, —
135 < 0.1 wym

bgo z

953.00,755.05
994.00,748.00
1030.00,750.00
1040.75,757.80

1035.0,748.00 1048.0,749.00 1053.0,750.0
1199.0,752.00 1200.0,760.00

969.00,750.26
1014.00,746.24
1039.20,755.27

922.0,750.0
1000.0,746.6 .
1046.0,750.0 e

09 960.80,755.09
54 984.00,746.18
59 1036.00,750.63
7 957.90,757.59
910.0,750.0
992.0,747.0

960.58,750.00
1000.00,747.64
1031.50,750.05
950.50,758.30

(ot mdion

840.0,750.0
876.0,750.0 . —
975.0,750.0 -

1000.0,747.09
1038.0,751.00
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"*******'*************** WS P R o] kAN A A Ak kXA A Ak khh kit hh

“Federal Highway Administration - U. S. Geological Survey
Model for Water-Surface Profile Computations.
Run Date & Time: 7/17/2000 11:25 am Version V061698
Input File: E70-190E.wsp Output File: B70-190p.0UT

* e e . - ——— . 22 i 4ot e o e e e e e o *
T1 B-70-190/191, USH 10 OVER RAT RIVER, I.D. #1517-04-01
T2 TOWN OF WINCHESTER, WINNEBAGO COUNTY
T3 EXISTING/PROPOSED CONDITIONS-- BY NK OF WISDOT 07-17-2000
uT 8,7,2,26,2¢,25,5,*,1,42,12,36
SI 0
SK .00005
Q 2400

ol Processing Flow Data; Placing Information into Sequence 1 *kx

hhkhkhhkhdhhhhhhhkhkhhhdhhhkhrhk W s P R o hhkhkhkhrkhkrhkhkhhhhhkhkhhkhhkhhrhhhhk

Federal Highway Administration - U. S. Geological Survey
Model for Water-Surface Profile Computations.
Input Units: English / Output Units: English
kS o = o  ——————— — - —— - —— -~ —— —— *
B~70-190/191, USH 10 OVER RAT RIVER, I.D. #1517-04-01
TOWN CF WINCHESTER, WINNEBAGO COUNTY
EXISTING/PROPOSEL CONDITIONS-- BY NK OF WISDOT 07-17-2000

K e e e e e o e " - = = —— — ————— *
* Starting To Process Header Record WXIT .
K o e o e ki e o e o o e " o = o o o *

Xs WXIT 1000

GR 828.0,760.0 829.0,751.00 947.0,750.00 951.0,749.00

GR 964.0,748.0 978.0,747.00 991.0,746.00 1007.0,746.0

GR 1021.0,746.0 1035.0,748.00 1048.0,749.00 1053.0,750.0

GR 1073.0,751.0 1199.0,752.00 1200.0,760.00

N 0.05,0.030,0.05 :

SA 951.0,1048

ot Completed Reading Data Associated With Header Record WXIT bl
*** Storing X-Section Data In Temporary File As Record Number 1 ***
hdald Data Summary For Header Record WXIT ol
SRD Location: 1000. Cross-Section Skew: .0 Error Code 0
Valley Slope: .00000 Averaging Conveyance By Geometric Mean.
Energy Loss Coefficients -> Expansion: .50 Contraction: .00

X,Y-coordinates (15 pairs)

X Y X Y X Y
828.000 760.000 829.000 751.000 947.000 750.000
951.000 749.000 964.000 748.000 978.000 747.000
991.000 746.000 1007.000 746.000 1021.000 746.000

1035.000 748.000 1048.000 749.000 1053.000 750.000
1073.000 751.000 1193.000 752.000 1200.000 760.000

Minimum and Maximum X, Y-coordinates
Minimum X-Station: 828.000 ( associated Y-Elevation: 760.000 )
Maximum X-Station: 1200.000 ( associated Y-Elevation: 760.000 )
Minimum Y-Elevation: 746.000 ( associated X-Station: 1021.000 )
Maximum Y-Elevation: 760.000 ( associated X-Station: 828.000 )

Roughness Data ( 3 SubAreas )
Roughness Horizontal
SubArea Coefficient Breakpoint

1 .050 -—=
-—- 951.000
2 .030 -
- 1048.000
3 .050 -
K e e e e  — ——  ————————————————————————r—rr————— *
* Finished Processing Header Record WXIT *
K e e e e 0 o o o e - e - - U~ - —— " — - *

Fhhkhkhhkdrhhrhhhhrdhhhhhdhhdhdhkd w s P R O *************;**********t**
Federal Highway Administration - U. S. Geological Survey
Model for Water-Surface Profile Computations.
Input Units: English / Output Units: English

B-70-190/191, USH 10 OVER RAT RIVER, I.D. #1517-04-01
TOWN OF WINCHESTER, WINNEBAGO COUNTY
EXISTING/PROPOSED CONDITIONS-- BY NK OF WISDOT 07-17-2000




Hax%ynm Y-Elevation: 760.000 ( associated X-Station: 800.000 )

- Roughness Data ( 3 SubAreas )
Roughness Horizontal
SubArea Coefficient Breakpoint

1 .070 -—-
-—= 984.000
2 .030 -—
—— 1020.000
3 .070 -

Flow Length Data ( 3 Sections )

Section Length Breakpoint
120.000 -
-—= 984.000
2 110.000 -
- 1020.000
3 110.000 —-——

Bridge datum projectioni(s): XREFLT XREFRT FDSTLT FDSTRT

dhkhkhkdkhkk dhhkhkhdhkhk Fhkhkhkhkhkdk Thhkhdhk

D AhkkhkAThhrAkhhrhhkhkIdhhrhkdd WS PR (o] khkhkkhkhkhhkhkdhhkhhhhhkhhhhhhdhhhh

Federal Highway Administration - U. S. Geological Survey
Model for Water-Surface Profile Computations.
Input Units: English / Output Units: English
* - - *
B-70~-190/191, USH 10 OVER RAT RIVER, I.D. #1517-04-01
TOWN OF WINCHESTER, WINNEBAGO COUNTY
EXISTING/PROPOSED CONDITIONS-- BY NK OF WISDOT 07-17-2000
DC 0 PRBR 950.5 1040.75 * * * 1.0
DC 1 PRBR 950.5 1040.75 * * .0004 1.0
DP  PRBR 950.5 1040.75 1.0
DA PRBR 0.55

EX
%
* Summary of Boundary Condition Information *
* *
Reach Water Surface Friction
# Discharge Elevation Slope Flow Regime
1 2400.00 R A KK KKK .0000 Sub~-Critical
* *
* Begirning 1 Profile Calculation(s) *
* *
PERESES S ERER SRR SRR RS w S P R o Fhkhkrhkhhhk kA hkhkhkdhrhhhhdhohhhk
Federal Highway Administration - U. S. Geological Survey
Model for Water-Surface Profile Computations.
Input Units: English / Output Units: English
W o o e o o i e e e e e e - e e i -———— e - - *
B-70-190/191, USH 10 OVER RAT RIVER, I.D. #1517-04-01
TOWN OF WINCHESTER, WINNEBAGO COUNTY
EXISTING/PROPOSEL: CONDITIONS-- BY NK OF WISDOT 07-17-2000
<< Becinning Computations for Profile 1 >>
WSEL VHD Q AREA SRDL LEW
EGEL HF v K FLEN REW
CRWS HO FR # SF ALPHA ERR
Section: WXIT 756.489 .025 2400.000 2431.981 *xxxxkkxx 828.390
Header Type: XS 756.514 ****x% . .987 339406.70 *****xxxx 1199 561
SRD: 1000.000 T49.776 *****x .087 bl b 1.645 Kok kkk ok
Section: WFLV 756.496 .025 2400.000 2434.500 122.000 828.389
Header Type: FV 756.521 .006 .986 339927.40 122.000 1199.562
SRD: 1122.000 749.776 .000 .087 .0000 1.644 .001

<<< The Preceding Data Reflect The "Unconstricted" Profile >>>

===]35 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS AT SECID "WAPP ".

KRATIO: .61
Section: WAPP 756.468 .088  2400.000 2053.140 77.000 866.392
Header Type: AS 756.556 .004 1.169 207855.50 43.053 1172.558

SRD: 1199.000 750.160 .032 .162 .0001 4.143 .000




“<<< The Preceding Data Reflect The "Unconstricted" Profile >>>

<<< The Following Data Reflect The "Constricted" Profile >>>
<<< Beginning Bridge/Culvert Hydraulic Computations >>>

WSEL VHD Q AREA SRDL LEW
EGEL HF v K FLEN REW
CRWS HO FR # SF ALPHA ERR
Section: CTHW 756.424 .229 2400.000 679.847 122.000 958.087
Header Type: BR 756.654 .016 3.530 128306.10 122.000 1041.885
SRD: 1122.000 750.463 .123 .238 EE KKk 1.183 -.001
Specific Bridge Information Cc P/A PFELEV BLEN XLAB XRAB
Bridge Type 3 Flow Type 1 ————-= —-oom o e e o
Pier/Pile Code 1 29192 015 T57.600 ***xkkkk XkXKXKKKK KFKKKXKAKX
Unconstricted Full Valley Section Water Surface Elevation: 756.496
Downstream Bridge Section Water Surface Elevation: 756.424
Bridge DrawDown Distance: .072
WSEL VHD Q AREA SRDL LEW
EGEL HF v K FLEN REW
CRWS HO FR # SF ALPHA ERR
Section: WAPP 756.594 .085 2400.000 2091.902 43.000 866.378
Header Type: AS 756. 680 .011 1.147 212981.90 50.004 1172.574
SRD: 1199.000 750.160 .016 .158 .0001 4.173 .007
** Change in Approach Section Water Surface Elevation: .127 **

Approach Section WAPP Flow Contraction Information
M( G ) M( K ) KQ XLKQ XRKQ OTEL

.726 .217 166523.3 938.402 1022.200 756.594

<<< End of Bridge Hydraulics Computations >>>

Section: EXIT 756.596 .085 2400.000 2092.518 1.000 866.378
Header Type: XS 756.682 .000 1.147 213063.00 1.000 1172.575
SRD: 1200.000 750.160 .000 .158 .0001 4.173 .002
Section: FULV 756.602 .085 2400.000 2094.308 31.000 866.378
Header Type: FV 756.687 .004 1.146 213300.00 31.000 1172.575
SRD: 1231.000 750.160 .000 .158 .0001 4.174 .002

<<< The Precedirg Data Reflect The "Unconstricted" Profile >>>

Section: APPR 756.659 .046 2400.000 2117.368 241.000 800.743
Header Type: AS 756.704 .017 1.133 178359.70 115.562 1169.045
SRD: 1472.000 752.537 .000 .126 .0002 - 2.295 .000

<<< The Precedirg Data Reflect The "Unconstricted" Profile >>>

<<< The Following Data Reflect The "Constricted" Profile >>>
<<< Beginnin¢ Bridge/Culvert Hydraulic Computations >>>

WSEL VHD Q AREA SRDL LEW
EGEL HF v K FLEN REW
CRWS HO FR # SF ALPHA ERR
Section: PRBR 756.522 .335 2400.000 574.641 31.000 953.537
Header Type: BR 756.857 .010 4.177 96872.13 31.000 1038.349
SRD: 1231.000 752.319 .166 .314 ekl Al 1.236 -.003
Specific Bridge Information C P/A PFELEV BLEN XLAB XRAB
Bridge Type 3 Flow Type 1 -———-= ——=== ———o——m- e e e
Pier/Pile Code 1 L8995 .015 T758.000 ***x*Axkk kkkkkAFk Ak kkkkkkk
Unconstricted Full Valley Section Water Surface Elevation: 756.602
Downstream Bridge Section Water Surface Elevation: 756.522
Bridge DrawDown Distance: .080
WSEL VHD Q AREA SRDL LEW
EGEL HF v K FLEN REW
CRWS HO FR # SF ALPHA ERR
Section: APPR 756.949 .041 2400.000 2224.529 105.000 800.678
Header Type: AS 756.990 .043 1.079 192390.90 125.237 1169.128
SRD: 1472.000 752.537 .09%0 .116 .0002 2.258 .008

** Change in Approach Section Water Surface Elevation: .291 **
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Approach Section APPR Flow Contraction Information

M( G

) M( K )

KQ XLKQ

.7

70 .549

XRKQ

OTEL

<<< End of Bridge Hydraulics Computations >>>

<< Completed Computations of Profile 1

>>

Federal Highway Administration - U. S. Geological Survey
Model for Water-Surface Profile Computations.
Input Units: English / Output Units: English

B-70-190/191, JSH 10 OVER RAT RIVER, I.D. #1517-04-01

TOWN OF WINCHESTER,

WINNEBAGO COUNTY

EXISTING/PROPOSED CONDITIONS-- BY NK OF WISDOT 07-17-2000

SRD Q AREA VEL CRWS EGL WSEL
1000.000 2400.000 2432.0 987 749.776 756.514 756.489
1122.000 2400.000 2434.5 .986 749.776 756.521 756.496
1199.000 2400.000 2053.1 1.169 750.160 756.556 756.468
1122.000 2400.000 679.8 3.530 750.463 756.654 756.424
1199.000 2400.000 2091.9 1.147 750.160 756.680 756.594
1200.000 2400.000 2092.5 1.147 750.160 756.682 756.596 -
1231.000 2400.000 2094.3 1.146 750.160 756.687 756.602
1472.000 2400.000 2117.4 1.133 752.537 756.704 756.659
1231.000 2400.000 574.6N 4.177 752.319 756.857 756.522
1472.000 2400.000 222405 1.079 752.537 756.990 756.949

=== User Defined Table 2 of 2 ===
K XSTW YMIN FLEN
339407. 371.171 T46.000*****xxxxx
339927. 371.173 746.000 122.000
207855. 305.166 746.600 43.053
128306. 83.798 746.180 122.000
212982. 305.196 746.600 50.004
213063. 305.196 746.600 1.000
213300. 3065.198 746.600 31.000
178360. 3683.303 747.090 115.562
96872. 84.813 747.640 31.000
192391. 3683.451 747.090 125.237
Thdhkhkhkhkhhkhkhdhhhdhbrhhkhhdhhi W s P R O *hkhkhkhhkhkrhkhhhkhrhhhhhdhrhhhdhd
Federal Highway Administration - U. S. Geological Survey
Model fo:r Water-Surface Profile Computations.
Input Unit:s: English / Output Units: English
B-70-190/191, USH 10 OVER RAT RIVER, I.D. #1517-04-01
TOWN OF WINCHESTER, WINNEBAGO COUNTY
EXISTING/PROPOSED CONDITIONS-- BY NK OF WISDOT 07-17-2000
Beginning Velocity Distribution For Header Record APPR ool
SRD Location: 1472.000 Header Record Number 8
Water Surface Elevation: 756.949 Element # 1
Flow: 2400.000 Velocity: 1.08 Hydraulic Depth: 6.037
Cross—-Section Area: 2224.35 Conveyance: 192367.80
Bank Stations -> Left: 800.678 Right: 1169.128
800.7 827.9 848.0 869.1 888.6 910.8
) 157.8 131.2 134.1 130.5 133.9
) .76 .91 .90 .92 .90
) 5.80 6.52 6.35 6.69 6.02
910.8 934.2 957.6 976.9 988.3 994.0
) 139.1 139.6 127.9 80.6 48.0
) .86 .86 .94 1.49 2.50
) 5.95 5.98 6.61 7.11 8.37
994.0 998.7 1003.2 1008.0 1013.5 1020.9
) 44.2 43.3 44.5 47.0 55.2
) 2.71 2.77 2.70 2.55 2.17
) 9.31 9.70 9.22 8.55 7.51
1020.9 1042.5 1067.0 1095.6 1126.7 1169.1
) 136.5 140.6 153.9 155.1 181.4
) .38 .85 .78 .17 .66
) 6.32 5.73 5.39 4.99 4.28




. - Water Surface Elevation: 757.049 " Element # 2

. Flqw: 2400.000 Velocity: 1.06 Hydraulic Depth:  6.136
s e Cross-Section Area: 2261.20 Conveyance: 197289.80
Bank Stations ~> Left: 800.656 Right: 1169.157
X STA. 800.7 827.8 848.0 869.1 '888.6 910.8
A( I) 160.4 133.2 136.2 132.4 136.1
V(1) .75 .90 .88 .91 .88
D(I) 5.90 6.62 6.45 6.79 6.12
X STA. 910.8 934.2 957.1 976.7 988.3 994.0
A( I) 141.5 139.0 131.2 83.8 48.1
V(1) .35 .86 .91 1.43 2.49
D( I) 6.05 6.07 6.69 7.21 8.48
X STA. 994.0 998.8 1003.3 1008.2 1013.8 1021.6
A{ I) 45.4 44.4 45.6 48.0 58.4
V(1) 2.54 2.70 2.63 2.50 2.05
D(I) 9.41 9.79 9.30 8.62 7.53
X STA. 1021.6 1043.0 1067.8 1095.6 1126.7 1169.2
A( I) 137.1 144.4 152.3 158.2 185.5
V(1) .38 .83 .79 .76 .65
D( I) 6.39 5.82 5.48 5.09 4.37
D Ak hkddrhkhhhhhkhkhbrhhhhhik w S P R 0 Ak bk hr kb bk h bk Ak bk hhdk*x
Federal Highway Administration - U. S. Geological Survey

Model for Water-Surface Profile Computations.
Input Units: English / Output Units: English

B-70-190/191, USH 10 OVER RAT RIVER, I.D. #1517-04-01
TOWN OF WINCHESTER, WINNEBAGO COUNTY
EXISTING/PROPOSE]D CONDITIONS-- BY NK OF WISDOT 07-17-2000
*** Tjve-Bed Contraction Scour Calculations for Header Record PRBR *hk

Constants and Input Variables

* e - *
Bed Material Transport Mode Factor (kl): .64
Total Pie: Width Value (Pw): 1.000
B o e e o e e e e e s > > i - pRp——
Scour -- Flow -- -- Width -- --- X-Limits ---

# Depth Contract Approach Contract Approach Side Contract Approach

1 6.866 2400.000 1111.515 89.250 90.250 Left: 950.500 950.500

..... Approach Channel Depth: 7.310 ..... Right: 1040.750 1040.750
D Ahkhkhkhkhrhkhkhhdrhkhkhhrrkdxhhdkhkh w S P R O **************;************
Federal Highway Administration - U. S. Geological Survey

Model fo: Water-Surface Profile Computations.
Input Unit:s: English / Output Units: English

B-70-190/191, USH 10 OVER RAT RIVER, I.D. #1517-04-01
TOWN OF WINCHESTER, WINNEBAGO COUNTY
EXISTING/PROPOSED CONDITIONS-- BY NK OF WISDOT 07-17-2000
*** (Clear-Water Contraction Scour for Header Record PRBR *hx

Constants and Input Variables

R e e e e e e = - —— ——— *
Bed Material D50 Value (D50): .0004
Pier Width Value (Pw): 1.000
B R —— *
Scour -- Flow - ~- Width -- -=-=- X-Limits ---

4 Depth Contract Approach Contract Approach Side Contract Approach

1 12.906 2400.000 1111.515 89.250 90.250 Left: 950.500 950.500

..... Approach Channel Depth: 7.310 ..... Right: 1040.750 1040.750
D khkkhkhkhkhkhkhkrhhkrhhhbhdkkhhhk WS PR O LR AR A SRR RS R R RS SRR S RS
Federal Highway Administration - U. S. Geological Survey

Model for Water-Surface Profile Computations.
Input Units: English / Output Units: English

‘B—70—190/191, USH 10 OVER RAT RIVER, I.D. #1517-04-01
TOWN OF WINCHESTER, WINNEBAGO COUNTY
EXISTING/PROPOSE)> CONDITIONS-- BY NK OF WISDOT 07-17-2000
*** Ppjer Scour Calculations for Header Record PRBR bl
Constants and Input Variables

Pier Width: 1.000

Pier Shape Factor (K1) : 1.00




- Flow Angle of Attack
Bed Condition Factor

Factor (K2): 1.00
(K3): 1.10

Bed Material Factor (K4) : 1.00
Velocity Multiplier (VM) : 1.00
Depth Multiplier (YM) : 1.00
o e e s e e i = e > Y ——————— " % - ————— - *
Scour  ---- Localized Hydraulic Properties ---- -- X-Stations --
Depth Flow WSE Depth Velocity Froude # Left Right
2.785 2400.000 756.612 8.972 4.932 .290 950.500 1040.750

Thhkhhkhhhhhhhhhhhrdhhrdhrdk W S
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Federal Highway Administration - U. S. Geological Survey

Model for Water-Surfac
Input Units: English /

* -

e Profile Computations.
Output Units: English

B-~70-190/191, USH 10 OVER RAT RIVER, I.D. #1517-04-01

TOWN OF WINCHESTER,
EXISTING/PROPOSED CONDITIONS--

***  Abutment Scour Calculati
Constants and I
Adjustment Factor

Flow Angle of Attack
Factor of Safety

Abtmnt Scour
# Side Depth  X-Statn A-Pr

WINNEBAGO COUNTY
BY NK OF WISDOT 07-17-2000

ons for Header Record PRBR * ok
nput Variables
(K1) : .55

Factor (K2): 1.00
(FS) : 1.00

Overbank
ime Ya Qe Froude #
537 6.132 819.630 .062

No Right Abutment Scour. Right Edge of Water Inside of Abutment Toe.




Summary

Bridge Number: B-70-190/191
County: ‘Winnebago
Township: ‘Winchester
Location: Town of Winchester
Project ID: 1517-04-01
Waterway: Rat River

Roadway: USH 10

The 100 year flocd value for the Conger regression equations is

[aT00= 9475 cfs ]

Based on the area transfers:

Comparison Q100 Q100
Station (cfs) (cms)
5423500 7687 219.07
5401535 11207 319.38
5401050 8214 234.10
4074850 3724 106.11
5400025 9372 267.09

0 0 0.00

AVERAGE 8041 229.15 |

Q100 = ..2400 cfs
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Hydrologic Regression Analysis

Bridge Number:
County:
Township:
Location:
Project ID:
Waterway:
Roadway:

B-70-190/191

Winnebago

Winchester

Town of Winchester

1517-04-01

Rat River

USH 10

Please type parameter values in the appropriate cells.

Metric
(m°/s)

sqg. mi,
ft/mi
%

%
infyr

in/hr

59.73
109.77
1126.86
180.06
~230.80
270.02
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Hydrologic Regression Analysis

Bridge Number: B-70-190/191
County: Winnebago
Township: Winchester
Location: Town of Winchester
Project ID: 1517-04-01
Waterway: Rat River

Roadway: USH 10

Please type parameter values in the appropriate cells.

Conger Region: [CA:

Drainage Area  |A!

Slope S:
Storage ST:
Forest FOR:
Snowfall SN:

Precipitation . |124,2:
Soil Permeability |SP:

StandarMetric

(cfs) |(m%ls)
Q= 209 59.73
Q,=/iF 3852 109.77
Q,,=ff 445z 126.86
Q,=[ 6318 180.06
Q,=8099  230.80
Qq00= EROATE 270.02



Hydrologic Regression Analysis

Bridge Number:
County:
Township:
Location:
Project ID:
Waterway:
Roadway:

B-70-190/191
Winnebago
Winchester

Town of Winchester
1517-04-01

Rat River

USH 10

Please type parameter values in the appropriate cells.

Conger Region:

Drainage Area
Slope
Storage
Forest
Snowfall
Precipitation
Soil Permeability
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DESIGN/FINAL COMPUTATIONS
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