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Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

DA 1 Culvert

invert Elev Dn (ft)
Pipe Length (ft)
Stope (%)

Invert Elev Up (ft)
Rise (in}

Shape

Span (in)

No. Barrels
n-Value

Culvert Type
Culvert Entrance
Coeff. K.M.c,Y k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width {f1)

T T | 1 O I /R [ (O

828.50

163.03

0.92

830.00

30.0

Circular

30.0

1

0.013

Circular Concrete

Groove end projecting (C)
0.0045, 2, 0.0317, 0.69, 0.2

836.00
110.00
1.00

Caiculations
Qmin (cfs)
Omax (cfs)
Tailwater Elev

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn {ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)
Flow Regime

{ft)

Tuesday, Feb 7 2017

3076
30.76
(dc+D)/2

30.76

30.76

0.00

6.74

7.73

830.69
831.89
832.98

1.19

inlet Control

1 ¢ T ¥ O L N L R F I E A

Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 30@ by Autodesk, Inc.
DA 2 Culvert

invert Elev Dn {ft) = B40.00

Pipe Length (ft) = 115.95

Slope (%) =112

Invert Elev Up (ft) = 841.30

Rise (in) = 24.0

Shape = Circular

Span (in) =240

No. Barrels =1

n-Value = 0.013

Culvert Type = Circular Concrete

Culvert Enfrance = Grogve end projecting (C)
Coeff. KM,c,Y k = 0.0045, 2, 0.0317, 0.69, 0.2
Embankment

Top Elevation (ft) = 846.00

Top Width (ft} = 18.00

Crest Width (ft) = 1.00

Calculations
Gimin (cfs)
Qmax (cfs)
Tailwater Elev

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up {ft/s)
HGL Dn (ff)
HGL Up (ft}
Hw Elev {ft)
Bw/D (ft}
Flow Regime

Tuesday, Feb 7 2017

13.17
13.17
(dc+D)i2

(ft)

13.17

13.17

0.00

4.74

6.07

841.65
84260
843.24

0.97

Iniet Conftrol

1 I - {1 O J B { I VO

Culvert Report

Hydraflow Express Extension Tor Autodesk® AutoCAD® Civil 3D® by Autodesk. inc.

DA 4 Culvert
Invert Elev Dn (ft) = §30.00 Calculations
Pipe Length (ft) = 12595 Qmin (cfs)
Slope (%) = 3.18 Qmax (cfs)
Invert Elev Up (ft} = 834.00 Tailwater Elev (ft)
Rise (in) = 30.0
Shape = Circular Highlighted
Span (in) = 300 Qtotal (cfs)
No. Barrels =1 Qpipe (cfs)
n-Value = 0.013 Qovertop (cfs)
Culvert Type = Circular Concrete Veloo Bn (fifs)
Culvert Entrance = Groove end projecting (C) Veloc Up (ft/s)
Coeff. KM,c.Y k = (.0045, 2, 0.0317,0.69,0.2 HGL Dn (ft)
HGL. Up (ft)
Embankment Hw Elev (ft}
Top Elevation (ft) = 843.00 Hw/D (ft}
Top Width (ft) = 34.00 Flow Regime
Crest Width (ft) = 1.00

Tuesday, Feb 7 2017

U u H

oo nuna i

27.94
27.94
(de+D)/2

2794

27.94

0.00

6.22

7.38

832.15
835.80
836.75

1.10

Intet Control

Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.
DA 5 Culvert

Invert Efev Dn (ft} = 830.00

Pipe Length (ft) = 106.37

Slope (%) = 3.76

nvert Elev Up (ft) = 834.00

Rise (in) = 24.0

Shape = Circular

Span {in) = 240

No. Barrels =1

n-Value = 0.013

Culvert Type = Circular Concrete

Culvert Entrance = Groove end projecting (C)
Coeff. KM,c,Y .k = 0.0045, 2,0.0317,0.69,0.2
Embankment

Top Elevation (ft) = 84400

Top Width (ft) = 18.00

Crest Width (ft) = 1.00

[HA 3 Latvent

Calculations

Qmin (cfs) = 16.98
Qmax (cfs}) = 16.98
Tailwater Elev (ft) = {dc+D)/2
Highlighted

Qtotal (cfs) = 16.98
Qpipe (cfs) = 16.98
Clovertop (cfs) = 0.00
Veloc Dn (ft/s) = 5.85
Veloc Up (ftfs) = 6.79
HGL Dn (ft) = 831.74
HGL Up (ft) = 835.48
Hw Elev (it) = 836.30
Hw/D (ft) = 1.15
Flow Regime = Inlet Control

Tuesday. Feb 7 2017

Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D@ by Autodesk, Inc,
DA 6 Culvert

Invert Elev Dn (ft) = 824.00

Pipe Length (ft) = 124.59

Slope (%) = 0.80

Inveri Elev Up (ft) = 825.00

Rise (in} = 300

Shape = Circular

Span (in) = 300

No. Barrels =1

n-Value = 0.013

Culvert Type = Circular Concrete

Culvert Entrance = Groove end projecting (C)
Coeff. KMc,Y k = 0.0045, 2, 0.0317,0.69,0.2
Embankment

Top Elevation (ft) = 832.00

Top Width (ft) = 19.20

Crest Width (ft) = 1.00

A 5 Cusan

Calculations
Qmin (cfs)

Qmax (cfs)
Tailwater Elev (it}

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop {cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft}
Hw/D (ft)
Flow Regime

Tuesday, Feb 7 2017

n

H oo g nn

32.75
32.75
(dc+D)2

32.75

32.75

0.00

7.10

7.99

826.22
826.95
828.13

1.25

inlet Control
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Culvert Report

Hydraflow Express Extension for Autodesk® AuteCAD® Civit 30@ by Autodesk, Inc.

DA 7 Culvert

Invert Elev Dn (ft}
Pipe Length (it}
Siope (%)

Invert Elev Up (ff)
Rise (in)

Shape

Span {in)

No. Barrels
n-Value

Culvert Type
Cuivert Entrance
Coeff. KM,c,Y .k

Embankment
Top Elevation {ft)
Top Width {ft)
Crest Width (it)

LTS A N O | T L S T U | O 1 T YO 1

#oHou

820.00

121.15

0.62

820.75

18.0

Circular

18.0

1

0.013

Circular Concrete

Groove end projecting {C}
0.0045, 2, 0.0317, 0.69, 0.2

824.00
40.60
1.00

Tuesday, Feb 14 2017

Calculations

Qmin (cfs) = 373
Qmax {cfs} = 373
Tailwater Elev (ft} = (dc+D)/2
Highlighted

Qtotal {cfs) = 3.73
Qpipe (cfs) = 3.73
Qovertop (cfs) = 0.00
Veloc Dn (ft/s} = 2.64
Veloc Up (ft/s) = 4.31
HGL Dn (ft) = 821.12
HGL Up (ft) = 82149
Hw Elev (ft) = 821.79
Hw/D (ft) = 0.69
Fiow Regime = Inlet Control

Culvert Report

Hydraflow Express Extension for Aulodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

DA 12 Culvert

Invert Elev Dn (ft)
Pipe Length {ft}
Slope (%)

Invert Elev Up (ft)
Rise {in)

Shape

Span (in)

No. Barrels
n-Value

Culvert Type
Culvert Entrance
Coeff. K.M,c,Y .k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

822.75

101.75

270

825.50

18.0

Circular

18.0

1

0.013

Circular Concreie

Groove end projecting (C)
0.0045, 2,0.0317, 0.69, 0.2

T O VT T I | A I O [ D 4

830.00
23.30
1.00

nonon

G e Culomt

T T

Culvert Report
Thursday, Dec 29 2016 Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, Feb 22 2017
DA 13 Culvert
Calculations Invert Elev Dn {ft) = 835.00 Calculations
Qmin {cfs) = 2.65 Pipe Length {ft} = 194.20 Qmin (cfs) = 987
Qmax (cfs) = 2.65 Slope (%) = 0.51 Qmax (cfs) = 9.87 :
Tailwater Elev (ft) = (de+D)2 Invert Elev Up (ft) = §36.00 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 18.0
Highlighted Shape = Circular Highlighted
Qtotal (cfs) = 2865 Span {in) = 18.0 Qtotal {cfs) = 9.87
Qpipe {(cfs) = 2.65 iNo. Barrels = 1 Qpipe (cfs) = 987
Qovertop (cfs) = 0.00 n-Value = 0.012 Qovertop (cfs) = 0.00
Veloc Dn (ft/s) = 1.99 Culvert Type = Circular Concrete Veloc Dn {ft/s) = 587
Veloc Up (ft/s) = 3.87 Culvert Entrance = Groove end projecting (C) Veloc Up (fi/s) = 559
HGL Dn (ft) = 823.81 Coeff. KM.c.Y .k = 0.0045, 2,0.0317,0.69,0.2 HGL Dn (ft) = 836.36
HGL Up (ft) = B26.12 HGL Up (ft} = 837.78
Hw Elev (ft) = 826.34 Embankment Hw Elev (ft) = 838.02
Hw/D (ft) = 0.56 Top Elevation (jt) = 844.00 Hw/D (ft} = 1.35
Flow Regime = Inlet Control Top Width {ft) = 18.90 Flow Regime = Inlet Control
Crest Width (ft) = 1.00
,_4*

Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 30@ by Autodesk, Inc.

DA 14 Culvert

invert Elev Dn (fi)
Pipe Length (ft)
Stope (%)

Invert Elev Up (it}
Rise (in)

Shape

Span {in)

No. Barrels
n-Value

Culvert Type
Culvert Entrance
Coeff. K,M,c,Y k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

1

0

Circular Concrete

Groove end projecting (C)
0.0045, 2, 0.0317, 0.69, 0.2

E L O VI { T Y R { O { I VAN 1 |

843.75
24.00
1.00

Friday, Jul 14 2017

Calculations
Qmin {cfs)

Qmax (cfs)
Tailwater Elev (ff)

4.57
457
(dc+Dy2

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (f/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev {ft)
Hw/D (ft}
Flow Regime

4 57

4 57

0.00

312

4.62

838.16
839.32
838.67

0.78

Iniet Control

WA

1992 3.18
PIPE OUTLET CONDITIONS
PIPE OUTLET PROTECTION COMPUTATIONS A A=
Culvert Flowrate Calculations 10-YR 1
Culvert# |A (ac.) [TC (min) |12 - Franklin County {110 - Franklin County |Cover Coefficient Q2 {cfs) Q10 {cfs) Outfall |Discharge | Outiet Pipe Required as per Std. & Spec. 3.18 (VESCH) Provided I 2
1 9.25 5.0 5.01 6,52 0.51 23.63 30.76 Str# (cfs) D, {in) 3D, (ft) L, (ft) W (ft) Dso (ft) | 3D, (ft} | La(ft) W{ft) | Dsp(ft) Remarks 3d, ¢
2 3.74 5.0 5.01 6.52 0.54 10.12 13.17 1A 30.76 30 7.50 14.00 21.50 0.50 7.50 14.00 21,50 0.90 | Class IA Rip-Rap, 2.0' Deep dfd =
4 857 | 50 5.01 6.52 0.50 21.47 27.94 3A 12.34 36 9.00 20.00 29.00 0.60 9.00 20.00 29.00 0.90 | Class IA Rip-Rap, 2.0' Deep A ig}i %‘I’Tﬂfﬂo'f% E?Iﬁm
5 465 | 50 5.01 6.52 0.56 13.05 16.98 8A 5.70 18 4.50 10.00 14.50 0.50 4.50 10.00 14.50 0.90 | Class IA Rip-Rap, 2.0' Deep CHANNEL
6 897 | 5.0 5.01 6.52 0.56 25.17 32.75 9A 0.33 18 4.50 1000 | 14.50 050 | 450 | 1000 | 1450 | 090 |ClassIA Rip-Rap, 2.0 Deep FLAN VIEW
7 088 | 5.0 5.01 6,52 0.65 2.87 3.73 10A 14.30 36 9.00 20.00 29.00 0.60 9.00 20.00 | 29.00 0.90 | Class Al Rip-Rap, 2.0' Deep -
8 168 | 50 5.01 6.52 0.52 4.38 5.70 11A 13.56 36 9.00 20.00 29.00 0.60 9.00 20.00 29.00 0.90 {Class Al Rip-Rap, 2.0' Deep o La
12 074 ; 50 5.01 6.52 0.55 2.04 2,65 12A 2.65 18 4.50 10.00 14.50 0.50 4.50 10.00 | 14.50 0.90 | Class Al Rip-Rap, 2.0' Deep 6% —» N
13 3.29 5.0 5.01 6.52 0.46 7.58 9.87 13A 9.70 18 4.50 12.00 16.50 0.50 4.50 12.00 16.50 0.90 | Class Al Rip-Rap, 2.0' Deep
14 123 ) 50 5.01 6.52 0.57 3.51 4.57 14A 4.57 18 4.50 12.00 16.50 0.50 4.50 12.00 16.50 0.90 | Class Al Rip-Rap, 2.0' Deep
15 5.54 5.0 5.01 6.52 0.43 11.93 15.53 15A 5.30 18 4.50 12.00 16.50 Q.50 4,50 12.00 16.50 0.90 | Class Al Rip-Rap, 2.0' Deep SECTION A-A FILTER CLOTH  KEY IN 6 -9°; RECOMMENDED FOR ENTIRE PERTMETER
NOTE: SEE OUTLET PROTECTION DETAIL ON THIS SHEET
; |
MAN-MADE CHANNEL COMPUTATIONS A Sd,, (MIN.)
Slope Bottom Left Side {Right Side| Channel S i
Section | (ft/ft) |width(ft)] Slope Slope "n" Qg (cfs) | Va{fps) | Da(ft} | Quolcfs) | Vig(fps} | Du(ft) Remarks L Sy
A-A 0.05 0 3:1 3:1 0.035 4.79 4,15 0.62 6.24 4.50 0.68 | Channelis EC-3 Lined, 2.0' Deep T 7 PIPE OUTLET TO WELL
Q 2 B-B 0.12 0 3.1 3:1 0.035 1.15 3.99 0.31 1.50 4.33 0.34 | Channelis EC-3 Lined, 2.0' Deep ' DEFINED CHANNEL
' 18 ‘ ‘ L ! cc_| o019 6 31 31 0035 | 2643 | 89 | 041 | 3440 | 963 | 048 |ChannelisEC-3Lined,2.0 Deep PLAN VIER 2
D-D 0.05 0 31 3:1 0.035 477 414 0.62 6.21 4.35 0.69 | Channe!is EC-3Lined, 2.0' Deep p————— La
PROPOSED PROPOSED E-E 0.0 0 31 3:1 0.035 5.07 5.20 0.57 6.60 5.54 0.63 | Channelis EC-3 Lined, 2.0' Deep T \
GRADE GRADE EC-3 CHANNEL F-F 0.10 0 31 3:1 0.035 12.53 6.87 078 | 1631 | 7.35 0.86 | Channelis EC-3 Lined, 2.0' Deep /| o —
EC-3 CHANNEL LINER (AS NEEDED) : : — , 4
LINER G-G 0.10 0 3:1 3:1 0.035 6.76 5.86 0.62 8.80 6.16 0.69 | Channelis EC-3Lined, 2.0' Deep
MANMADE CHANNEL MANMADE CHANNEL H-H 0.12 0 311 3:1 0.035 6.67 6.18 0.60 8.68 6.64 0.66 | Channelis EC-3Lined, 2.0' Deep SECTION A-a | cm]‘ DR e R
I-i 0.08 0 3:1 3:1 0.035 1.39 3.58 0.36 1.80 3.75 0.40 No lining required, 2.0' Deep NOTES. 1. APRON LINING WAY BF RIPRAP. GROUTED RIPRAP. GABION
TYPICAL SECTION TYPICAL SECTION 1) 0.16 0 31 31 0035 | 060 | 378 | 023 | 078 | 38 | 026 ] Noliningrequired, 2.0 Deep o [DASKEL OR CONGREE o rctLrED
NOT TO SCALE, 6' BOTTOM WIDTH SHOWN NOT TO SCALE, 0 BOTTOM WIDTH SHOWN NOTE: CHANNEL SECTIONS SHOWN ON E&S PHASE 2 SHEETS. 8.4 = 15 TMES THE MAXIMUM STONE DIMETER, BUT NoT
NOTE: OUTFALL CHANNELS TO BE RIP-RAP LINED AS SHOWN iN THE GRADING PLAN, WITH AEP-APPROVED SHORELINE STABILIZATION PROVIDED FROM THE 800 LESS THAN 6 INCHES.
CONTOUR DOWN TO THE 795 CONTOUR
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