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Appendix C
Culvert calculations















RL 248.81

6.5785 Sq. mAREA = 11.5857mWETTED PERIMETER = 
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Stage discharge curve for the existing channel at the outlet (immediately upstream of existing culvert location)

Assuming a trapezoidal shape
channel slope (S) 0.05 m/m
Sides slope (x to y) 1.5 to 1
Base width 6.8 m
Manning's n 0.05

Depth Area (A)

Wetted
perimeter
(P)

Hydraulic
Radius
(R)

Velocity
(V)

Discharge
(Q)

m m m m m/s m3/s
0 0 6.8 0.00 0.00 0.00

0.05 0.34375 6.980278 0.05 0.60 0.21
0.1 0.695 7.160555 0.10 0.94 0.66

0.15 1.05375 7.340833 0.14 1.23 1.29
0.2 1.42 7.52111 0.19 1.47 2.09

0.25 1.79375 7.701388 0.23 1.69 3.04
0.3 2.175 7.881665 0.28 1.90 4.12

0.35 2.56375 8.061943 0.32 2.08 5.34
0.4 2.96 8.242221 0.36 2.26 6.69

0.45 3.36375 8.422498 0.40 2.43 8.16
0.5 3.775 8.602776 0.44 2.58 9.75

0.55 4.19375 8.783053 0.48 2.73 11.46
0.6 4.62 8.963331 0.52 2.87 13.28

0.65 5.05375 9.143608 0.55 3.01 15.22
0.7 5.495 9.323886 0.59 3.14 17.27

0.75 5.94375 9.504163 0.63 3.27 19.44
0.8 6.4 9.684441 0.66 3.39 21.72

0.85 6.86375 9.864719 0.70 3.51 24.10
0.9 7.335 10.045 0.73 3.63 26.60

check
0.75 5.94375 9.504163 0.63 3.27 19.44

Q = 19.75 m3/s
TWL = 0.75 m Tailwater level

0.00

5.00

10.00

15.00

20.00

25.00

30.00

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Fl
ow

 R
at

e 
(m

3/
s)

Flow depth (m)

Stage discharge curve

Series1



Stage discharge curve for culvert 2100x900 Box culvert

Calculation of outlet velocity under inlet control

culvert slope (S) 0.01 m/m
Sides slope (x to y) 0 to 1
Base width 2.1 m
Manning's n 0.013

Depth Area (A)

Wetted
perimeter
(P)

Hydraulic
Radius
(R)

Velocity
(V)

Discharge
(Q)

m m2 m m/s m3/s
0 0 2.1 0.00 0.00 0.00

0.1 0.21 2.3 0.09 1.56 0.33
0.2 0.42 2.5 0.17 2.34 0.98
0.3 0.63 2.7 0.23 2.92 1.84
0.4 0.84 2.9 0.29 3.37 2.83
0.5 1.05 3.1 0.34 3.74 3.92
0.6 1.26 3.3 0.38 4.05 5.10
0.7 1.47 3.5 0.42 4.31 6.34
0.8 1.68 3.7 0.45 4.54 7.63
0.9 1.89 3.9 0.48 4.75 8.97

check
0.58 1.218 3.26 0.37 3.99 4.86

Q = 4.9 m3/s per barrel
V = 4 m/s Outlet velocity
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