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Examples Important Proportionate Hydraulic Elements for
with Units Circular Sewers Formulas

1) Area of Cross Section of Circular Sewer Formulas @

1.1) Area of Cross-section for Full Flow given Discharge Ratio Formula (af

. Em Example with Units Evaluate Formula [
A=—2 || 54165m = — o
T 4165m* = —455

T

T B
3 0.74 32m \ %
T o .
N[ =t ( 09 ) (5.2", )
np R,

1.2) Area of Cross-section for Full Flow given Hydraulic Mean Depth and Discharge Ratio

Formula (@
. E=m Example with Units Evaluate Formula [
A=_—_2 5.4086m° = — o
T : mT T o532

(%) 0f (%)-(0a)?

1.3) Area of Cross-Section for Full Flow given Hydraulic Mean Depth Ratio Formula (af

_m e Evaluate Formula @
a 3.8m?
A= m 5.3498m?> = 17.48 m'/s
T 325w

(%) 0)f (%) (o1

1.4) Area of Cross-Section for Partial Flow given Discharge Ratio Formula (af

[Fomua]
asQratio 0.532
a=A| — 3.7884m? = 5.4m? -

1 1
N e\ © 0.74 32m \°
N Ry 0.9 52m
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1.5) Area of Cross-section for Partial Flow given Hydraulic Mean Depth and Discharge Ratio

Formula @
Formus |
qSQratio 0.532
a=A'| ———mm— 3.794m?> = 54m? -

BIG;

1.6) Area of Cross-Section for Partial Flow given Hydraulic Mean Depth Ratio Formula B

<%> : (0.61)é

[ Formua | ——T—y Evaluate Formula [
q 17.48m/s
Q 32.5ms
a=A| ———m 3.8357m? = 5.4m? -

2) Bed Slope of Circular Sewer Formulas @

2.1) Bed Slope for Full Flow given Bed Slope for Partial Flow Formula B

Formula Example with Units Evaluate Formula (©
0.0018 - 3.2m
0.0011 = —
52m

2.2) Bed Slope for Full Flow given Velocity Ratio Formula @

 Emm
S 0.0011 — 0.0018
s = D EEEEEE—— . - 2
0.76

2
3

ratio 0.74 32m 3
z 09 S2m

Evaluate Formula @

52m - 0.001
3.2m

0.0016 =
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2.4) Bed Slope for Partial Flow given Velocity Ratio Formula (af

Example with Units

0.0016 = 0.001 -

2

0.76

2
0.74 32m \°
0.9 52m

2.5) Ratio of Bed Slope given Velocity Ratio Formula (af

Evaluate Formula @

Example with Units
2 2
VsV atio 0.76

S =

2
N Tpf 3
np th

1.6322 =

Z
0.74 32m \°
0.9 52m

Evaluate Formula (@

3) Discharge and Discharge Ratio through Circular Sewer Formulas @

3.1) Discharge of Full Flow given Hydraulic Mean Depth for Partial flow Formula B

MR Formuia

Example with Units

q

D6 @

Q=

32.757m?/s =

17.48m?/s

1
0.74 3.8m 32m \©
0.9 5.4m? 5.2m

Evaluate Formula [

3.2) Discharge of Full Flow given Hydraulic Mean Depth Ratio Formula (af

MR oz

Example with Units

q

Q= T
(3)-(5)-

32.8051m¥/s =

17.48m?/s

T
0.74 3.8m? -
<W> . ( . > . (0.61)6

Evaluate Formula @

3.3) Discharge Ratio given Hydraulic Mean Depth for Full Flow Formula (]

I 0.2 |

Example with Units

Qi = )22 '
qSQratio = np A er

1
0.7 3.8m? 32m \°
05336 = | — |- :
0.9 5.4 m? 52m

N————

Evaluate Formula @

3.4) Discharge Ratio given Hydraulic Mean Depth Ratio Formula (af

B Forru 2 |

Example with Units

45Qratio = (n%) - (%) (R)%

0.74 3.8m? L
05328 = [ — |- -(061)°
0.9 5.4
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3.5) Self Cleansing Discharge given Hydraulic Mean Depth for Full Flow Formula (af

Formula

N

n

rpf

rf

>;

Example with Units

o

Evaluate Formula @

0.74

17.3428m?/s = 32.5m?/s - _
0.9

1

3.8m? 3.2m

52m

) ()

5.4m?

3.6) Self Cleansing Discharge given Hydraulic

Mean Depth Ratio Formula (a{

i)(;)«ﬁ)

q=Q-
p
Example with Units

Evaluate Formula (@

0.9

0.74
17.3175mejs = 32.5ms (( )(

3.8m?
5.4m?

)-(061)é>

4) Flow Velocity through Circular Sewer Formulas @

4.1) Self Cleansing Velocity given Bed Slope for Partial Flow Formula (af

Formula

r

N S

N
V. =

S

Evaluate Formula (@

[

n

p Ry

i

S

)?

Example with Units

47966m/5 = 6.01m/s . (

0.74
0.9

M

3.2m
52m

2
3 0.0018
0.001

4.2) Self Cleansing Velocity given Hydraulic Mean Depth for Full Flow Formula @

Evaluate Formula @

m Example with Units
: 1
N o \° 0.74 3.2m \°®
V.=V-| — |- i 45574m/5 = 6.01m/s B Bt I
N n R 9 5.2m
p rf
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4.3) Self Cleansing Velocity given Hydraulic Mean Depth Ratio Formula (af

B ol | ot
N 7| | 45508ms = 6.01 0743 (061)7
VS:V' n_ (R)é . m/s = 6.Ulm/s 09 .
P

4.4) Self Cleansing Velocity using Ratio of Bed Slope Formula (af

Evaluate Formula (@

2
N r :
f
voov| [N e \[g
np er

Example with Units
2
0.74 32m \°®
4.7966m/s = 6.01m/s - _ ]| — - 11.8
0.9 5.2m

4.5) Velocity of Full Flow given Hydraulic Mean Depth for Full Flow Formula @

 Emm
VS 4.6m/s
V= —4m 6.0661 m/s =

1
0.74 32m \°
0.9 52m

4.6) Velocity of Full Flow given Hydraulic Mean Depth Ratio Formula (af

B Formu | S
VS 4-.6m/s
V= —4m/ 6.075 m/s =

JORE (%) oun)?

4.7) Velocity Ratio given Hydraulic Mean Depth Ratio Formula (af

[ Example [ Evaluate Formula (@

) o] el e

4.8) Velocity Ratio given Ratio of Bed Slope Formula (af

Example with Units Evaluate Formula (@

2 2

N re\ 0.74 32m \?
Voo o= — 2] .s 0.7981 = | — |- . 18
Vs ratio 09 52m
n, Ry¢
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4.9) Velocity when Running Full using Bed Slope for Partial Flow Formula (ag

Formui
VS 4.6m/s
V = 5.7637m/s =

() (2)

2
s 0.74 32m \3 0.0018
S - . . —
e 0.9 52m 0.001

Evaluate Formula @

4.10) Velocity when Running Full using Ratio of Bed Slope Formula (af

R o |
v 46my:
V= s 5.7637mss = A

g 0.74
: F o

)(&) [
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Variables used in list of
Proportionate Hydraulic Elements
for Circular Sewers Formulas above

« a Area of Partially Full Sewers (Square Meter)

« A Area of Running Full Sewers (Square Meter)

« N Roughness Coefficient for Running Full

« Np Roughness Coefficient Partially Full

« (@ Discharge when Pipe is Running Partially Full
(Cubic Meter per Second)

. Q Discharge when Pipe is Running Full (Cubic
Meter per Second)

+ 0SQatjo Discharge Ratio

« R Hydraulic Mean Depth Ratio

« Tpf Hydraulic Mean Depth for Partially Full (Meter)

. er Hydraulic Mean Depth while Running Full
(Meter)

» S Bed Slope of Channel

« S Bed Slope Ratio

» Sg Bed Slope of Partial Flow

« V Velocity While Running Full (Meter per Second)

. Vs Velocity in a Partially Running Sewer (Meter
per Second)

o VSV tio Velocity Ratio

Constants, Functions,
Measurements used in list of
Proportionate Hydraulic Elements

for Circular Sewers Formulas above

Functions: sqrt, sqrt(Number)

A square root function is a function that takes a
non-negative number as an input and returns the
square root of the given input number.
Measurement: Length in Meter (m)

Length Unit Conversion @

Measurement: Area in Square Meter (m?)

Area Unit Conversion @

Measurement: Speed in Meter per Second (m/s)
Speed Unit Conversion @

Measurement: Volumetric Flow Rate in Cubic
Meter per Second (m?/s)

Volumetric Flow Rate Unit Conversion B
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