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 Following factors should be considered before selecting material 
for manufacturing sewer pipes:

1. Resistance to corrosion

 Sewer carries wastewater that releases gases such as H2S. This gas 
in contact with moisture can be converted in to sulfuric acid. The 
formation of acids can lead to the corrosion of sewer pipe. Hence, 
selection of corrosion resistance material is must for long life of pipe.

2. Resistance to abrasion

 Sewage contain considerable amount of suspended solids, part of 
which are inorganic solids such as sand or grit. These particles 
moving at high velocity can cause wear and tear of sewer material. 
This abrasion can reduce thickness of pipe and reduces hydraulic 
efficiency of the sewer by making the interior surface rough.

1.  Sewer Materials



3. Strength and durability

 The sewer pipe should have sufficient strength to withstand all the 
forces that are likely to come on them. Sewers are subjected to 
considerable external loads of backfill material and traffic load, if 
any. They are not subjected to internal pressure of water. To 
withstand external load safely without failure, sufficient wall 
thickness of pipe or reinforcement is essential. In addition, the 
material selected should be durable and should have sufficient 
resistance against natural weathering action to provide longer life to 
the pipe.

4. Weight of the material

 The material selected for sewer should have less specific weight, 
which will make pipe light in weight. The lightweight pipes are easy 
for handling and transport.



5. Imperviousness

 To eliminate chances of sewage seepage from sewer to 
surrounding, the material selected for pipe should be 
impervious.

6. Economy and cost

 Sewer should be less costly to make the sewerage 
scheme economical.

7. Hydraulically efficient

 The sewer shall have smooth interior surface to have 
less frictional coefficient.



The following  materials can be used for Sewers :

Vitrified Clay Sewers

 These pipes are used for house connections as well as lateral sewers.

Advantages :

 •Resistant to corrosion, hence fit for carrying polluted water such as sewage.

 •Interior surface is smooth and is hydraulically efficient.

 •Strong in compression.

 •These pipes are durable and economical for small diameters.

Disadvantages :

 •Heavy, bulky and brittle and hence, difficult to transport.

 •These pipes cannot be used as pressure pipes, because they are weak in tension.

 •These require large number of joints as the individual pipe length is small.



Cast Iron Sewers

 These pipes are stronger and capable to withstand 
greater tensile, compressive, as well as bending 
stresses. However, these are costly. Cast iron pipes are 
used for outfall sewers, rising mains of pumping stations, 
and inverted siphons, where pipes are running under 
pressure. These are also suitable for sewers under 
heavy traffic load, such as sewers below railways and 
highways. They are less resistant to corrosion; hence, 
generally lined from inside with cement concrete, coal 
tar paint, epoxy, etc



Steel Pipes

 These are used under the situations such as pressure main 
sewers, under water crossing, bridge crossing, necessary 
connections for pumping stations, laying pipes over self 
supporting spans, railway crossings, etc. They can withstand 
internal pressure, impact load and vibrations much better 
than CI pipes. They are more ductile and can withstand 
water hammer pressure better. These pipes cannot withstand 
high external load and these pipes may collapse when 
negative pressure is developed in pipes. They are 
susceptible to corrosion and are not generally used for 
partially flowing sewers. They are protected internally and 
externally against the action of corrosion.



Ductile Iron Pipes

 Ductile iron pipes can also be used for conveying the 
sewers. They demonstrate higher capacity to withstand 
water hammer. Internally these pipes are coated with 
cement mortar lining or any other polyethylene lining to 
inhibit corrosion from the wastewater being conveyed, 
and various types of external coating are used to 
inhibit corrosion from the environment. Ductile iron has 
proven to be a better pipe material than cast iron but 
they are costly. Ductile iron is still believed to be 
stronger and more fracture resistant material.



Plastic sewers (PVC pipes)

 Plastic is recent material used for sewer pipes. 

These are used for internal drainage works in 

house.  They offer smooth internal surface. The 

additional advantages they offer are resistant to 

corrosion, light weight of pipe, economical in laying, 

jointing and maintenance, the pipe is tough and 

rigid, and ease in fabrication and transport of 

these pipes.



2 Design of Sewer Systems

1. Preliminary Investigations

 Preliminary investigations provide a basis for cost estimates which 
are used to evaluate the feasibility of a project and to justify bond 
issues, assessments against property, or other methods of fund 
raising. Preliminary design are based on estimated flows, 
approximate ground contours, the location of the streets or sewer 
easements, and the locations to which the sewage is to be taken. 

2. Detailed Design Requirements

 Before Final lines and grades are established for a sewer system, an 
underground survey should be conducted to establish the location of 
existing sewers; water and gas lines; electrical, telephone, and 
television wires; tunnels; foundations; and other construction which 
might present obstacles to the proposed design.



3. Design Principles

 Sewers present some special problems since they are normally closed, but are 
seldom designed to flow full. Velocities is sewers are selected with the goal of 
keeping the solids in the sewage in suspension. Sanitary sewers should be sized to 
provide a velocity of at least 0.6 m/s

4. Sanitary Sewer Design

 Sewage consists of liquid wastes produced in residences, commercial establishments, 
and institutions; liquid wastes discharges from industries; and any subsurface, 
surface, or storm water which enters the sewers. The first of these is commonly called 
sanitary or domestic sewage, the second industrial waste, while the third includes 
infiltration, inflow, and storm sewage. Sewers are often classified according to their 
use. Sanitary sewers carry domestic sewage, industrial waste, and whatever ground, 
surface, and storm water enters through joints, manhole covers, and defects in the 
system, Storm sewers are designed to carry the surface and storm water passing 
through or generated in the area which they serve. Combined sewers carry all types 
of sewage in the same conduits.



To design the sewers, it is important to calculate the following:

a. Population :

Future population should be calculated based on the present population

b. Flow rate of   domestic wastewater :

- Average sewerage flow = (0.8 - 0.9) * average annual water consumption

Maximum domestic wastewater flow in summer

Q1 = 1.5 × qavg × pop × 0.8 × PFF

Maximum domestic wastewater flow in winter

Q2 = 0.8 × qavg × pop × 0.8 × PFF

Minimum domestic wastewater flow in winter

Q3 = 0.8 × qavg × pop × 0.8 × MFF

qavg = average water consumprion per capita

MFF = minimum flow factor = 5/ (population /1000)(1/6)

PFF = maximum flow factor = 0.2 * (population /1000)(1/6)



c. Infiltration :

Amount of  infiltration depends on :

1. Material of pipe

2. Ground water level

3. Condition of fittings



d. Rain Fall :

I = intensity of rain                 mm/hr

A =Total area of buildings and paved roads

R =  Runoff coefficient.

Q6 = (ΣR I A) / (60 × 60 × 103)

= (Rbuilding * IRain * Abuilding) / (60 × 60 × 103)    + (RRoads * IRain * ARoads) / (60 × 60 ×
103)

= {(IRain) /(60 × 60 × 103)} * [Abuilding* Rbuilding + ARoads* RRoads]

Area of City = Area of roads + Area of buildings + Area of green areas

 

- Length of sewer pipes = 0.8 * Length of roads

- Length of roads = (Area of roads) / (average width of roads)



- Dry weather flow: 

It is the sewerage flow excluding the rain fall

Qmin d.w.f. = Minimum dry weather flow ( happens in winter and night)

Qmax. d.w.f. =  Maximum  dry weather flow ( happens peak  hours and in 
summer)

- Wet weather flow:

It is the sewerage flow including rain fall

Qmin w.w.f.  =  Minimum wet weather flow ( obtained by adding the 
minimum sewerage flow in winter plus                rain fall)

Qmax. w.w.f = Maximum wet weather flow ( obtained by adding the 
maximum sewerage flow in winter plus rain fall



• Qmax d.w.f = Q1 + Q4

• Qmax. w.w.f = Q2 + Q5 + Q6

• Qmin. d.w.f = Q3 + Q5  used to check the 

minimum velocity in pipes.

Design wastewater flow = Qd

= maximum of (Qmax d.w.f and Qmax wwf )



For a complete design, we should know:

 discharge.

 velocity inside pipe.

 Diameter of pipe.

 slope of pipe.

Q , V , D , i
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