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Calculation of U-channel capacity with Catchment Area

 x113.8%

Catchment Area Run-off Longest Highest Outlet Drop in Time of U-channel Assumed Time of Flow Time of Rainfall Peak Highest Gradient

ID Coefficient Flow Path Catchment Level h 100m Entry Length Velocity Concentration Intensity Runoff U-channel

L Level H te w v tf Tc (TGN 30) Q End

(m2) (m) (mPD) (mPD) (m) (m per 100m) (min) (m) (m/sec) (min) (min) (mm/hr) (litre/min) (mPD) (1 in )

A 1817 0.3 48 9.7 5.7 4 8.33 2.145 30 2 0.250 2.395 457 4152 - -

B (B1+B2) 1475 0.9 49 6.5 6.1 0.4 0.82 3.558 50 2 0.417 3.975 433 9580 - -

C 4195 0.6 51 6.7 6 0.7 1.37 3.007 151 2 1.258 4.265 427 17913 - -

D 4578 0.405 76 6.1 6 0.1 0.13 7.099 151 2 1.258 8.358 362 11186 - -

Total Channel Velocity Remarks

Peak Capacity 

Run-off in Chart

(litre/min) (litre/min)

42831 46000 2.35m/sec OK

13732 N/a 1.613 OK Separated calculating pipe capacity refers.

4790 4900 1.3m/sec OK

9580 10000 1.3m/sec OK

B(=B1+B2)

Catchment 3

Catchment 4

(1 in 200)

(1 in 200)

300 Dia. Pipe

(1 in 100)

300UC

375UC

A+B

0.5xB

Channel/pipe

Collect Area

Catchment 1

A+B+C+D

Catchment 2

(1 in 150)

Provided

600UC



Checking 300 mm Pipe Capacity

Assume the water level of downstream manhole is equal to the top of the sewer upstream. The system is illustrated as below:-

6.05 mPD 6.2 mPD

Dowstream manhole 1 Upstream manhole

CPT6 H CPT9
Datum (top of outlet pipe) 2

Q

18 m

Ground level (upstream): 6.2 mPD Downstream invert lev: 5.7 mPD

Pipe Dia.: 300 mm Datum lev.: 6 mPD

Cross-section area: 0.0706858 m^2 Design flow rate: 0.114 m^3/s = (13732 ltres/min)/60/1000/2

Length of pipe: 18 m FOS against overflow: 1

Factored flow rate: 0.114 m^3/s

Mean velocity of flow: 1.613 m/s

Water Level in Downstream Manhole = 5.70 mPD

Head loss Calculation

Hydraulie dia of pipe (Dh): 0.3 m Reynold's Number, Re: VD/v: 483900

Kinematic viscosity of sewage(v): 1.00E-06 m^2/s Roughness ( ): 0.00015 m

Mean velocity of flow(V): 1.613 m/s

By Colebrook White Equation

by try and error method:

Let

= 1 7.705747 7.513403 7.51837 7.518238 7.518241 7.518241

= 7.705747 7.513403 7.518366 7.518238 7.518241 7.518241 7.518241

Therefore: = 7.518241

and Darey friction coefficient, f= 0.017692

Assume entrance loss coefficient

Entrance loss (kent): m

Exist Loss (kexit): 0.05304 m

By Darcy-werebach equation, total head loss (hfo)= (fxL/Dh)*v^2/2g++kent+kexit

= 0.22

Total head at each point:

Pressure head at point 1 (P1): 0 m Pressure head at point 1 (P2): 0 m

Velocity head at point 1 (V1): 0 m Velocity head at point 1 (V2): 0 m

Elevation head at point 1 (Z1): H m Elevation head at point 1 (Z2): -0.30 m

By Bernoulli equation includes head loss:

(0+0+H)-(0+0+-0.3) = 0.22 m

  H =  -0.08 m (  5.92 ) mPD

Water Top Level at Upstream Manhole = 5.92 mPD

Freeboard = 0.28 m Pipe Capacity > 0.114m3/sec

0.02652








