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Formulas List of 37
Examples | Important Circular Sewer Section Running Full
with Units Formulas

1) Area of Cross-Section given Discharge Formula (af
Example with Units
32.5m¥/s

54077 m> =

Q
v

2) Diameter of pipe given Area of Cross-section Formula (af

Evaluate Formula @
1
2
D _ a
pipe .
( T ) . < < Zcentral ) _ <Sm ( Lcentral) > >
4 I3 2.
360 155 T
Example with Units
1
z
3.8m?
4974—8 m =

31416\ 120° sin (1120° )
( 1 ) 360 216 "\ 231416
3) Diameter of Pipe using Hydraulic Mean Depth Formula (af

r

pf

pipe =
( 1 ) 1 (360'1_:3[0> 'Sin(écentra])
4 27 Leentral

Example with Units

3.2m
21.8243m =

360. 21416 -sin(120¢ )
() (o))
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4) Discharge when Pipe is Running Full Formula (af

Example with Units Evaluate Formula (@

Q=V-A 32.454m3s = 6.01m/s - 5.4m?

5) Hydraulic Mean Depth using Central Angle Formula (af

™ .

Dpipe (360' ﬁ) 'sm(Lcentral)
Tpf = 7 A1-
2-m- Zcentral
3.1416 .
2.64m (360' 5 ) -sin(120¢)
0.3871m = A1
4 2-3.1416- 120¢

6) Velocity while Running Full given Discharge Formula B

Evaluate Formula @

Example with Units

32.5 m*/s

6.0185 m/s =
5.4m?

<
Il
> o

7) Proportionate Area Formulas @

7.1) Area of Cross-section given Proportionate Area Formula (af

Formula Example with Units Evaluate Formula (&

7.2) Proportionate Area given Area of Cross-section Formula (af

Example with Units Bl Fammul @
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7.3) Proportionate Area given Central Angle Formula (af

Evaluate Formula @
Zcentral sin ( Zcentral )
Pa = | 2.
360 - 180
Example with Units

120° sin (1207 )
0.1955 = 31416 |~
360 - = 2-3.1416

180

8) Proportionate Depth Formulas @

8.1) Depth of Partial Flow given Proportionate Depth Formula (af

Formula Example with Units Eglateliomul B

d=Pg-Dppe | | 21991m = 0.833 - 2.64m

8.2) Diameter of Pipe given Proportionate Depth Formula @

Formula Example with Units Evaluate Formula (&

8.3) Proportionate Depth given Central Angle Formula (af

"Example with Units | Evaluate Formula [

I =PI

8.4) Proportionate Depth given Diameter of Pipe Formula (a{

Example with Units Evaluate Formula (@

Formula

0.8333 =
2.64m

9) Proportionate Discharge Formulas @

9.1) Area of Cross-section while Running Full given Proportionate Discharge Formula (af

Formula Example with Units Evaluate Formula (&

3.8m? - 4.6m/s

54061m* = ———m8 ——
6.01 m/s * 0.538
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9.2) Discharge when Pipe is Running Full using Proportionate Discharge Formula (af

17.481113/5
32.49071113/5 =| —
0.538

9.3) Proportionate Discharge given Area of Cross-Section Formula (af

4.6m/s - 3.8m?
0.5386 =

6.01m/s - 5.4m?

9.4) Proportionate Discharge given Central Angle Formula (af

Evaluate Formula (@
Zcentral sin ( Zcentral )

i )
(360 : ﬁ) ~sm( Lcentral)
P = - 1-

q o 2. 2-m- L
360 T80 central

3.1416 .
120¢ _(sin(120°)> . 1_(360' 5 )~sm(120°)

0.1147 =

31416 2-3.1416 2-3.1416- 120°
180

9.5) Proportionate Discharge using Discharge when Pipe Running Full Formula (a{

Example with Units Evaluate Formula (@

17.48m?/s
32.5m¥/s

0.5378 =

9.6) Velocity while Running Full given Proportionate Discharge Formula (af

4.6m/s - 3.8m?
6.0168m/s = —————
0.538 - 5.4m?

10) Proportionate Hydraulic Mean Depth Formulas (@

10.1) Hydraulic Mean Depth while Running Full given Proportionate Hydraulic Mean Depth
Formula (@

Example with Units Evaluate Formula [

Formula
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10.2) Proportionate Hydraulic Mean Depth given Central Angle Formula (a1

Formula

Phma =

m .
(360 : M) -sm( 4central)

2:m- £

1-

central

Evaluate Formula @

Example with Units

3.1416
180

(360-

0.5865 = 1-

)~sin(120°)

2-3.1416- 120°

10.3) Proportionate Hydraulic Mean Depth given Hydraulic Mean Depth while Running Partially

Full Formula @

Formula Example with Units

Evaluate Formula [

11) Proportionate Perimeter Formulas @

11.1) Central Angle given Proportionate Perimeter Formula (af

Formula

Zcentral = (Pp ' (

360 - —
180

)

187.2° = (O.SZO . (360-

Example with Units

Evaluate Formula @

3.1416
180

)

11.2) Proportionate Perimeter given Central Angle Formula (af

P = Zcentral 03333 = 120°
p 360'i 360'3.1416
180 180

Evaluate Formula @

11.3) Proportionate Perimeter given Wetted Perimeter Formula (af

. © formuladen.com

Formula

Example with Units

Evaluate Formula @
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12) Proportionate Velocity Formulas @

12.1) Hydraulic Mean Depth while Running Full given Proportionate Velocity Formula (af

Example with Units

3 3
2 z E z
3 32m )7
(pr) 4.7825m = (32n)7
Ri=| = 0.765
A4

12.2) Proportionate Velocity given Central Angle Formula (af

Evaluate Formula @
2
2\ 5
360 - 50 ) *sin ( Lcentral)
P, =|1-
2T Leentral

Example with Units

(360 31416

50 ) -sin( 120° )

2-3.1416- 120°

0.7007 = 1-

12.3) Proportionate Velocity given Roughness Coefficient Formula @

Example with Units Evaluate Formula @
2 2
3 0.74 3.2m \?3
poo (N[ 08222 = [ — |- [ ==—
\% n r 9 3.2m
P pf

12.4) Proportionate Velocity given Velocity while Running Partially Full Formula @

Example with Units

Evaluate Formula @
4.6m/s
0.7654 = ———

6.01 m/s

12.5) Proportionate Velocity when Roughness Coefficient does not Vary with Depth Formula
(a1

Formula

Example with Units

Evaluate Formula @

. © formuladen.com
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12.6) Roughness Coefficient while Running Full given Proportionate Velocity Formula (af

Formula

Example with Units

0.765 - 0.9

2
32m \3
52m

0.9516 =

Evaluate Formula @

12.7) Velocity while Running Full given Proportionate Velocity Formula (af

6.0131m/s =

Example with Units

4'.6m/s
0.765

13) Wetted Perimeter Formulas @

Evaluate Formula @

13.1) Central Angle given Wetted Perimeter Formula (a1

Evaluate Formula @

Evaluate Formula @

PW-<36O-%) 6.25m-(360~%)
Leoptral = ——————— 271.2868° =
centra 7 Dpipe 3.1416 - 2.64m
13.2) Diameter of Pipe given Wetted Perimeter Formula (a1
P (360 l ) 6.25 (360 3'1“6)
' L 25m - L2220
Dpipe = —————2 | | 5.9683m = %0
T Zeontral 3.1416 - 120-
13.3) Wetted Perimeter given Central Angle Formula (a1
. 7 Dpine * Zcentral > T646m — 3.1416 - 2.64m - 120°
w p 3.1416
360 - 360" —55-

Evaluate Formula @

13.4) Wetted Perimeter given Proportionate Perimeter Formula (af

Formula

Py =P, P

Example with Units

6.24m = 0.520 - 12m

Evaluate Formula @

13.5) Wetted Perimeter while Running Full given Proportionate Perimeter Formula (a{

Formula

. © formuladen.com

12.0192m =

Example with Units

6.25m
0.520

Evaluate Formula [
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Variables used in list of Circular
Sewer Section Running Full
Formulas above

Z central Central Angle (Degree)

a Area of Partially Full Sewers (Square Meter)
A Area of Running Full Sewers (Square Meter)
d Depth at Partial Flow (Meter)

Dpipe Diameter of Pipe (Meter)

N Roughness Coefficient for Running Full

np Roughness Coefficient Partially Full

P Wetted Perimeter (Meter)

P, Proportionate Area

P4 Proportionate Depth

Phmd Proportionate Hydraulic Mean Depth
Pp Proportionate perimeter

Pq Proportionate Discharge

P, Proportionate Velocity

P,y Wetted Perimeter for Partial Flow (Meter)

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

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

Mpf Hydraulic Mean Depth for Partially Full (Meter)
er Hydraulic Mean Depth while Running Full
(Meter)

V Velocity While Running Full (Meter per Second)
V Velocity in a Partially Running Sewer (Meter
per Second)
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Constants, Functions,
Measurements used in list of

Circular Sewer Section Running Full

Formulas above

constant(s): pi,
3.14159265358979323846264338327950288
Archimedes' constant

Functions: cos, cos(Angle)

Cosine of an angle is the ratio of the side adjacent
to the angle to the hypotenuse of the triangle.
Functions: sin, sin(Angle)

Sine is a trigonometric function that describes the
ratio of the length of the opposite side of a right
triangle to the length of the hypotenuse.
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: Angle in Degree (°)

Angle Unit Conversion @

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

Volumetric Flow Rate Unit Conversion @
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Download other Important Hydraulic Characteristics of Circular Sewers
Sections PDFs
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Try our Unique Visual Calculators

° % Winning percentage [ ° LCM of two numbers

1 Mixed fraction B
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