SECTION V-04 Pipe Culvert Hydraulics
Appendix V-04A Example Centerline Culvert Hydraulics
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HY-8 Culvert Analysis Report
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Table 1 - Summary of Culvert Flows at Crossing: 304+43
Headwater Elavation . e 72" xhd RCP Roadway Discharpe
If) Total Discharge (ofs) Discharge (cfs) ics) Iherations

2142.15 2480 24.80 0.00

2143101 40106 40.06 0.00

214370 7332 7332 0.00

214430 o7 58 o758 0.00

2144 86 121.84 121.84 0.00

2145.38 146.10 14310 0.00

214572 162.20 16220 0.00

214538 104.82 104 62 0.00

214887 21888 218,88 0.00

214736 24314 243.14 0.00

2147 87 267 .40 26740 0.00

2151.00 30711 30711 0.00 Civertopping
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Tahle 2 - Culvert Summary Table: 72"x86" RCP

DB-'::“ D__"_"""'“" Headuaier niet Contra {m Fiow | moma Critical Cutist | Taimeatsr m T",;"'E_;':?
i | T | menm | 20 | Twe | e | Demhm | Deptnmy | Desmem | VRS e
24.80 24.80 M4z 1E 1.785 1258 2o 1838 1252 1232 0.715 L2086 3oEe
45.06 4505 2430 2.551 25201 2 237 1.852 1.852 104 (A= k] 354
3.2 T332 214370 31.208 =y 2 Z574 2.7 27T 1334 T.438 4340
aT7.58 S7.58 2144.30 3.837 £.112 24 3545 2643 Zpa2 1556 &130 aT4
1218+ 121.84 Had BE 4397 4 BET W2 4135 2853 Z58H2 1772 & BBS 507
146,10 14610 214538 4512 5150 2-WET 4833 31268 3 268 1958 Q284 531
15220 16220 214572 .45 5528 2-Wx 000 1457 3457 21074 2621 5529
134.52 154.62 214538 B35 155 2 =000 1795 3799 2325 10,325 5532
Z1g.88 Zzig.B=s 2487 B.435 EETE 2 =000 4035 4.035 2435 10.825 51032
24314 243144 2147.36 6591 7165 24 000 4284 4.284 2579 11.323 5215
2ET.A0 ZET40 47T BT T.581 TETE W2 &.000 4450 4.4581 274 11.883 5358

Iniiet Elevaton (nverty 21200197,  Oullet Elevation invert)c 2940101

Cupvert Lengthc 3E.00 1

Culvert Slope: 0.0010
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Water Surface Profile Plot for Culvert: 72786 RCP

Crossing - 304+43, Design Discharge - 162.2 cfs
Culvert - 72"x86' RCP, Culvert Discharge - 162.2 cfs

2152 .

EEHB—

2146

Elevation (

2144 -

Station (ft)

Site Data - 72"x86" RCP
Site Data Option:  Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 214019 f
Outlet Station: 86.00 ft
Outlet Elevation: 214010 ft
MNumber of Barrels: 1

Culvert Data Summary - 72"x86" RCP
Barrel Shape: Circular
Barrel Diameter: 6.00ft
Barrel Material: Concrete
Embedment: 0.00in
Barrel Manning's n:  0.0120
Inlet Type: Conventional
Inlet Edge Condition:  Square Edge with Headwall
Inlet Depression:  Mone

Page 5
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Table 3 - Downstream Channel Rating Curve (Crossing: 304+43)

Pipe Culvert Hydraulics

Page 6

Flow (cfe) W“E;f‘;%ﬂce Depth ift) | Velocity (ft's) | Shear(psf) | Froude Number
24 80 214081 071 304 043 0.67
49.06 2141.16 1.06 3.81 0.64 0.71
73.32 2141.43 133 434 0.81 0.73
97 58 214167 157 474 D.95 074
12184 214187 177 508 107 075
146.10 214206 1.96 5.36 1.18 0.76
162.20 214217 207 553 125 0.77
194 62 214239 224 583 138 0.78
218.88 214254 244 503 147 078
24314 214268 258 522 156 079
267.40 214281 271 539 164 079

Tailwater Channel Data - 304+43
Tailwater Channel Option: Trapezoidal Channel
Bottom Width: 10.00 ft
Side Slope (HNV): 2.00(_:1)
Channel Slope:  0.0057
Channel Manning's n:
Channel Invert Elevation: 214010 ft

0.0350

Roadway Data for Crossing: 304+43

Roadway Profile Shape:

Crest Length: 500.00 ft
Crest Elevation: 215199 ft
Roadway Surface: Paved
Roadway Top Width: 40.00 ft

Caonstant Roadway Elevation
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Table 4 - Summary of Culvert Flows at Crossing: 304+43 (Corrugated Alternate)
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I—eadwahl:a;:lElevatnn Total Discharge (cfs) DT;‘E;:?QEE&;Z] Hmdwaa;fg;scharge lterations
2142.24 24.50 24.50 0.00
2143.08 40.06 48.06 0.00
2143.75 73.32 7332 0.00
214434 g7.58 g7.58 0.00
214487 121.84 121.84 0.00
214538 146,10 146,10 0.00
2145.70 162.20 162.20 0.00
2146.34 184.62 184.62 0.00
2146.81 218.88 218.88 0.00
2147.28 24314 243,14 0.00
2147.76 26740 28740 0.00
2151.90 42784 42784 0.00 Cwertopping
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Table 5 - Culvert Summary Table: 78"x86" CSP
LEat Pa R L PR PR PR PPl PR RN PR I PR RN I PR PR RN L PN TP R R PPN PR PRl Pt Pl i)

o :I_E:'w :niglr:.‘:;g ';E:?::;r Inlet Conbro ::;I Flow Hcermal Coritica ) Clutiet Talwalﬂ: '.E:‘:u:m—,_.- T:::_:m":f
s} e e Depi i) Denth i1 Type Depi i) Depth (i) Depth fft) Depith 1) ) e
24.80 2420 2142.24 TE 2045 2-M2c 2259 1272 1.274 0715 5.38s 3035
42,06 45106 2143.08 2458 2.885 22 3.3TS 1.797 1.797 1061 5.531 3514
T3.32 Ti32 2143.78 a.0e7 3.558 g I o 4330 214 2.214 1332 T.326 4340
97.58 97.58 214834 3634 4 148 2N 5.808 2592 2.592 1.555 7.906 e
i1z1.84 121.5= Z1£287 £138 4678 2 5.500 2585 2.895 1.772 B.521 5075
146.10 14510 2145.38 4.810 5189 2-M2c B.500 3196 3.19& 1258 B.9594 5361
1220 16220 2145.70 4815 5513 g . 5.500 3372 3372 2074 5.333 5525
15462 18452 2145.24 5.518 E.151 g I o 5.500 3708 3708 2289 9.955 5532
218.88 21828 2145.81 5.57T0 5615 g . 5.500 3550 3.850 2435 10373 65032
14314 2431+ 214729 5431 T.096 2 5.500 4183 £ 183 2573 10.847 BZ18
25740 26740 214776 B.90E T.573 2-M2c B.500 4378 4378 2714 11.288 5388

Inlet Elevation (inwert); 214019t
Cubvert Length: 36.00 ft,

Cutiet Blevation (invert) 294010 f

Cubvert Slope: 0.0010
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Water Surface Profile Plot for Culvert: 78"x86" CSP

Elevation (1)

2152 4

21481
2146 -

2144 {---4

Pipe Culvert Hydraulics
Page 9

Crossing - 304-+43 (Cormugared Alternate), Design Discharge - 16212 ofs

Cubvert - T8'=z86" CEP, Cubvert Discharge - 162.d cfs

P50 ot

Station (ft)

Site Data - 78"x86" CSP

Site Data Option:  Culvert Invert Data
Inlet Station: 0.00 ft

Inlet Elevation: 214019 f

Outlet Station: 86.00 f

Outlet Elevation: 214010 fit

Number of Barrels: 1

Culvert Data Summary - 78"x86" CSP

Barrel Shape: Circular

Barrel Diameter: 6.50ft

Barrel Material: Comugated Steel
Embedment. 0.00in

Barrel Manning's n:  0.0240
Inlet Type: Conventional

Inlet Edge Condition: Square Edge with Headwall

Inlet Depression: MNone
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Table & - Downstream Channel Rating Curve (Crossing: 304+43 ({Corrugated
Alternate))

= Water Surface R . . o
ow (cfz) Elev (f) Depth (ft) Velocity (fifs) Shear (pef) | Froude Number
24 80 2140.81 0.7 304 043 0.67
49.06 2141.16 1.06 381 064 0.7
73.32 2141.43 1.33 434 081 0.73
97.58 214167 1.57 4.74 095 0.74
121.84 2141.87 177 5.08 1.07 075
146,10 2142 06 1.06 5.36 1.18 0.78
16220 214217 207 553 125 0.77
1594 62 214239 229 5.83 1.38 0.78
218.588 2142.54 244 G.03 147 0.78
24314 2142 68 258 622 1.56 0.79
267.40 2142.81 271 5.39 164 0.79

Tailwater Channel Data - 304+43 (Corrugated Alternate)

Tailwater Channel Option:  Trapezoidal Channel

Bottom Width:

10.00 fi

Side Slope (HNV): 2.00 (1)

Channel Slope:  0.0097

Channel Manning's n:  0.0350

Channel Invert Elevation:

214010 ft

Roadway Data for Crossing: 304+43 (Corrugated Alternate)

Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 500.00 ft

Crest Elevation: 2151.99 ft

Roadway Surface. FPaved

Roadway Top Width: 40.00 ft
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