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Design Steps of Sewer Systems

1. Preliminary investigations.

2. Detailed survey.

3. Actual design.

4. Preparation of final drawings.

5. Correction of plans to conform to changes made during construction (as built drawing.)

The Underground Survey
Underground obstacles are:

• Existing sewers, water or gas lines, electrical or telephone wires, tunnels, foundations, etc.

• Official departments maintain maps of all underground structures. If not, take information from as-built drawings 

obtained from various utilities.

• Rock & high groundwater effect cost, hence soil boring or soundings may be required.

• Soil tests are important as the type of soil layers is different, and this will affect the works. 

Layout of the System
- A tentative layout is made by drawing lines along the streets.

- The sewers will follow natural surface drainage & street layout.

- In flat area a central location may be selected to which all lines 

will drain for pumping to gravity main or to treatment plant.



- It is desirable that the sewer & water lines be separated by street width.

- On very wide streets sewers may be placed on either side to reduce connections length.

- Manholes spacing ≤ 150m

They are located at:

1. Sewer intersections.

2. Changes in direction.

3. Changes in slope.

4. Changes in size.

5. at intervals.

- Min. cover ≥ 0.75m for traffic loads. Min. soil cover, and invert & crown elevation

The Profile

- Vertical profile is drawn for each sewer line.

- Horizontal scale: 1: 500 to 1: 1000. Vertical scale: 10 

times horizontal scale (1:50 to 1: 100).

- The profile shows: Ground surface, manhole 

location, rock layer, bore holes, underground structures 

& cross streets.

- The profile is used to assist in design & as the basis 

for construction.



Design Example of a Sanitary Sewer System

Sewer for area north of Maple Ave. are already designed & the sewer leading from a portion of that area flows south on 15 th St. 

to manhole 22. Design area: West of 12th St. Trunk sewer will flow south on 10th St. from manhole 1.
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Design Example of a Storm Sewer System

The Calculation:

Make a design table.

Col.(1): Line no. ……  Line (1)

Col.(2): Line location    …… Line (1): 15th Street

Col.(3): From street  ………  Line (1): Locust Ave.

Col.(4): To street  …………   Line (1): Elm Ave.



Col.(5): Tributary area of each line, m2.

Computed from the map …. Line (1): A = 13200 m2

Col.(6): Runoff coefficient, C = 0.40

Col.(7): Equivalent area, m2

C × A = Col.(5) × Col.(6)

= 13200 m2 × 0.4

= 5300 m2

Col.(8): Total area, ΣC.A, m2

Line (1): 5300

Line (2): 5300 + 5300 = 10600

Line (8): C × A (line 8) + ΣC × A (line 4) + ΣC × A (line 7)

= 2700 + 18100 + 16000

= 36800 m2

Col.(9): Time of concentration (inlet time), t, min

The inlet time of the first line of each lateral is assumed from 

local specification or experience e.g., Lines (1), (5), & (9): 

assume t = 10min.

Line (13): as the drainage area is small assume t = 6min.

Other lines: (Inlet time + flow time) for the preceding line

Line (2): Col.(9) (line 1) + Col.(16) (line 1)

= 10 + 1 = 11min.

Line (3):  11 + 0.9 = 11.9min

Col.(10): Rainfall intensity, I, mm/hr

Use rainfall formula, I = 2590/ (t + 17)

Line (1): 2590/ [Col.(9) + 17] = 2590/(10 + 17) = 96mm/hr



Col.(11): Discharge, Q, m3/min

Q = ΣC×A×I

= Col.(8) × Col.(10) × (1/60,000)

Line (1): Q = 5300m2× 96mm/hr × hr/60min × m/1000mm

= 8.5m3/min

Cols.(12), (13), (14), & (17)

Col.(12): Grade, S

Col.(13): Diameter of pipe, D, mm

Col.(14): velocity flowing full, V, m/s

Col.(17): Capacity of sewer, Qfull, m3/min

Our targets:

1. Shallow excavation (small S)→ low cost

2. Small D → low cost

3. min. V = 0.75m/s → no silting

Find D, S, V, & Q so that:

1. Qfull in Col.(17) > Qexpected in Col.(11)

2. S according to topography   S = 0.001 – 0.025

3. D ≥ 305mm

4. V ≥ 0.75m/s

Use Figures for solution of Manning formula for circular pipes

The used diagram is according to the size of Q.

Line (1): 

S = 0.0077,    D = 380mm,   V = 1.4m/s,  Q = 9.3m3/min

0.001– 0.025,  ≥ 305mm,    > 0.75m/s,      > 8.5m3/min

We have to check all Cols.(12), (13), (14), & (17).

Col.(15) Length of line, m

From map

87m for lines: 1, 2, 3, 5, 6, 7, 9, 10, 11, 13, 14, & 15.

140m for lines: 4, 8, 12, & 16.

Col.(16) Time of flow in pipe, min

t = L/V = Col.(15) / [Col.(14) × 60]

Line (1): 87/ (1.4 × 60) = 1min
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