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For outlet crown not submerged, compuls HW by
methods described in the design procedure
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Channels

MPLE #1) EXAMPLE #2)
GIVEN: PIPE FLOWS FULL, BUT

GIVEN: Q =6CFS NOT UNDER PRESSURE
S = 0.01 FOOT PER FOOT FLOW:

NEED: SMALLEST DIAMETER D =36 INCHES
PIPE THAT WILL FLOW S =0.002 FOOT PER FOOT
PARTIALLY FULL NEED: FULL FLOW DISCHARGE,

ANSWER: 15 - INCH DIAMETER Qg AND VELOCITY,
PIPE IS SMALLEST SIZE Ve
FLOWING PARTIALLY ANSWER:

FULL 0.0001 Qg =29 CFS
Ve =4.2FT,
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Figure 8-19 Capacity and Velocity Nomograph

for Circular Concrete Pipes Flowing Full
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8-64

Channels

EXAMPLE
GIVEN: Q = 15CFS
D = 24 INCHES
NEED: ESTIMATE OF FRICTION
SLOPE IN FEET PER FOOT
ANSWER: FRICTION SLOPE = 0.015 FOOT

PER FOOT
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Figure 8-20 Capacity and Velocity Nomograph
for Circular Corrugated Metal Pipes Flowing Full
ODOT Hydraulics Manual April 2014



Channels 8-53
Q =O_ni6 31){6730'5 T2.67
DL — d =TSy
+—
d Example: Given:
RIS n =0.016, S=0.03 fi/ft
S =0.04 fifft, T =6 ft
Find:
Q =24cfs
d =(6)(0.03) =0.18 ft
S (ft/ft)
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= itudi Example: Given:
S =longitudinal gutter slope (ft/ft) n =0.012, S, = 0.03 fiff
Sy = gutter cross-slope (ft/ft) Fing' =0.04f/ft, T =61t
- e Qn = 0.038 cfs
T = flow width in gutter (ft) Q"=Qn _0.088_30cfs
Q = total gutter flow (cfs) n 0012
n = Manning's "n"
d =flow depth at curb (ft)
Figure 8-14 Discharge Nomograph for Gutter with
Near Vertical Curb and Single Gutter Cross Slope
April 2014 ODOT Hydraulics Manual



Channels 8-55

1.67 0. .
Q =(¥S S05_|_267

| Se=Sx; Sxo/(Sx1+ Sx2)

| T \
IS d =TS
d
62!7 Sy Example: Given: s it S wht
T n = 0.016, Sxy = 0.50 ft/ft, Sxp= 0.02
S=0.041ft, T=61t
Find:
Sk = (0.50)(0.02)/(0.50 + 0.02)
Sg =0.019
Q =12cfs
d =(6)(0.019) =0.11ft
S (ft/ft) o8
— 02 040
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S = longitudinal gutter slope (ft/ft)

Syx1» Sy = gutter cross-slope (ft/ft)
Example: Given:

S = equivalent gutter cross-slope (ft/ft) n =0.012, S,,= 0.50 fi/ft,
. Sxo= 0.02 fi/ft, S = 0.04 ft/ft
T = flow width in gutter (ft) T =6ft
Need:
Q = total gutter flow (cfs) S = (0.50)(0.02)/(0.50 + 0.02)
o Sg =0.019 fi/fit
n = Manning's "n Q,=0.019 cfs
Q =Q,=0.019=1.6cfs
d = flow depth at curb (ft) ' 0012

Figure 8-16 Discharge Nomograph for
Gutter with Two Cross Slopes

April 2014 ODOT Hydraulics Manual



8-56 Channels
To determine discharge in gutter with composite
cross slopes, find Qg using Tg and Sx. Then, use
(FDiguga 8/-(18 to fi?d Esg.QThe g)taIQdischarge is
= 1-Eq), an =Q-
d = W8+ TeSx s
Example: Given:
n = 0.?[16, W= Of.tog , Sx ;/(f)t.OZ i/t
| T | T=6f,W=151,S =0.04
P =W = Ts - Find:
Ts =T-W=6-15=45ft
d % Qs =059¢fs
Eq = 0.67 (from Figure 8-18)
Sw Q = 0.59/(1-0.67)=1.8cfs
‘ Qy Qs
S (ftft)
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S = longitudinal gutter slope (ft/ft) —0.2
Sw= depressed gutter cross slope (ft/ft)
Sy = gutter cross-slope (ft/ft)
Example:  Given:
T = flow width in gutter (ft) n =0.012, Syy= 0.08 fifft, Sx = 0.02 ft/ft
T =6ft,W=1.51S = 0.04 ft/ft
T = flow width outside of depressed gutter (ft) Find:
s =T-W=6-15=45ft
W = depressed gutter flow width (ft) Qsn = 0.0093 cfs
Qs =Qgn = 0.0093 =0.77 cfs
Q =total gutter flow (cfs) n X
Qg = flow outside of depressed gutter (cfs) go == %?77/({{ orgg?lin;%-l?s)

Q,y= depressed gutter flow (cfs)

E o= ratio of depressed gutter flow to total gutter flow

Figure 8-17 Discharge Nomograph for Gutter

with Near Vertical Curb and Two Gutter Cross Slopes
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