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ABSTRACT

All The requirement of world are depend on water jaccording to the some reports Ground
water level is depleted day by day and need of water is increasing day by day ,The vision of
phe department to provide pure drinking water facilities and maintain them to provide pure
drinking water free of any anamalities as improved portable water supply and sanitation
facilities and services are critical to enhance public health and improve human development

outcomes, more so for rural household.

The overhead water tank are constructed by the phe department which have the capacity
according to their size of upper dome which may be 2.5 lakh litre but not at Least 50,000 litre

,and they are made up of Reinforced cement concrete in which mostly m30 mixture is used
Before taking up the design, the most suitable type of staging of tanks and correct estimation
overturning of

of loads including statically equilibrium of structure particularly in regards to

overhanging members are made.

N

v

In this project by performing the analysis of rcc over head water tank, deflection shape due to
hydrostatic pressure and stresses, €tc. are analysed.

i
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CHAPTER 1
INTRODUCTION

In India, water delivery is now envisioned as a community-based, demand-driven system, in which 1t
and

is critical to inciease the capacity of local communities in villages and small towns to construct

administer their own water supply system.

Community organisation role is to assure the effective and inclusive implementation of water supply
system in their village/town, as well as water quality control, financial management, and effective
operation and maintenance of the system as a result such community group must be knowledgeable
of the fundamental of water supply system, as well as operation and maintenance of water asset and

water supply system, as well as the fundamental of the sanitation and waste management.

Water is essential human necessity for daily existence, and its distribution is determined by
construction of water tank in different location. Water supply is a life line that must say operational
even of a calamity. A water storage container built to hold the water supply at a height sufficient to
pressurize a water distribution is known as elevated water tank. Individual supply system of

institution and industrial estates, which is include elevated tank, supplements the main supply

scheme in major cities.

This training coursc series was created to help community organisations improve their ability to
operate and maintain water supply and sanitation system in their village or town. The basics of water
supply system module covers the fundamental component of water supply system their installation

and distribution, estimation and measurement of water supply system component.
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2.WATER SUPPLY SYSTEM COMPONENTS

a) To understand the fundamental component of village/town water supply.
b) To have a better understanding of the water supply system, storage facilities, and distribution

system.
¢) Should be aware of diverse water sources.

An Example of a Water Supply System

A typical village/town water supply system consists of a gravity/pump-based transmission and
distribution system from a nearby or distant water source, as well as the necessary water treatment

system.

' _ Source :>}Treatment :> Storage»l:> Distribution

!

! B
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(local ground/surface water,
external piped supply etc.)
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Standard Water supply System in village/town

Open Well, Tube Well, Hand pump, Pond, Dam Site, ExternalPipe Supply,

Rain Water Harvesting SystenvTank
Open Well, Tube Well, Hand pump, Pond, Dam Site, ExternalPipe Supply,

Rain Water Harvesting System/Tank
Elevated Surface Reservoirs (ESR), Ground ServiceReservoirs (GSR),

Sump
Main Line, Sub-Main Line, Branch Pipe Line, HouseholdLevel Tape. Stand

Post, Washing Unit.
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3.Water Resources

Ground water: Open wells, tube wells/bore wells, and hand
groundwater sources.

pumps are examples of

OPEN WELL: Open wells are used if ground water is available at a shallow depth (less than 15
metres) and water is available all year.

HAND PUMP: Hand pumps are an excellent alternative for a cluster or habitation when safe

ground water is available up to a depth of 60 metres.

BORE WELL/TUBE WELL: Bore wells or tube wells arc used when ground water is at a

greater depth and open wells or hand pumps aren't practical.

SURFACE WATER: Surface water can be found in rivers, ponds, and dam sites

Water is classified according to its availability.

1.LOCAL SOURCE: Rivers, ponds, open wells, and bore wells are all available at the
village/town level.

2. DISTANT SOURCE: When a constant, trustworthy, and safe source is unavailable, a
pipeline from afar can be laid. This bulk water can be obtained from a river, pond, dam, bore well, or
the storage tark itself, depending on the availability of water
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4. WATER SUPPLY MECHANISM

1. Pumping Station and Pumping Equipment: Pumps are used to transport water
from sources such as bore wells, open wells, sump tanks, and ground water storage (0
pipelines or elevated storage. The following are the three main components; a) the pump; b)
the electrical or oil engine; and c) the panel board. Pump house is built for the machinerics’

security and safety.

2. Raising Main: The rising main is the water delivery line that runs from the pump 10 the

storage tank (elevated or ground).

5.FACILITIES FOR STORAGE
1.(ESR) ELEVATED SURFACE RESERVOIR: Elevated Surface Reservoir (ESR)

or elevated storage tank: ESR is built when water must be provided at a higher elevation (than ESR)
or when the distance is great and the topography is undulating. ESR is usually found at a height of
more than 15 metres. Water can be pumped or gravity fed directly from this storage tank.

2.(GSR) GROUND SURFACE RESERVOIR: GSR stands for ground storage tank or
plinth storage tank. The plinth level is usually no higher than 3 metres. Pumping hours, demand and
supply hours, and electricity available for pumping are used to determine the storage capacity of
service reservoirs. Pumping systems with longer pumping hours require less storage. Typically, such
reservoirs are designed to hold half to one day's worth of water.

'{______,__.._,.ﬂ.-____ E

0

GSR & ESR
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3. SUMP: Sump is a type of storage that can be employed at the village/town or cluster level.
It is not utilised for direct water distribution. Rather, it serves as interim or backup storage for

Water before it is piped to the ESR/GSR. The sump is a circular underground storage tank
with a dome line covering. In general, the capacity of the sump is greater (one and a half to
two times) than the ESR or GSR, or two to five days' water requirement, so that even if the
supply is disrupted for that period, the inhabitants will have access to water.

e
oo ———

SUMP

6.DISTRIBUTION OF WATER

Water must reach end use with the proper flow rate and pressure in the piping system to ensure
effective distribution. In villages and towns, there are three primary types of distribution systems that

can be used.

1. Gravity Fed Distribution: Such a system can be used for distribution when the ground level
of the water source/storage is sufficiently higher than the core village/town area. There IS
no need for pumping because the water in the distribution nctwork flows by gravity. Such a

system is both dependable and cost-effective.

Pumping System: Continuous pumping is used to supply water in such a system. Without
intermediate storage, treated water is piped straight into the distribution main at constant
pressure. When there is a power outage or a pump breakdown, the supply can be disrupted.

.As a result, diesel pumps, in addition to electrical pumps, must be maintained. Such a
system can only work in situations where there is a constant power supply, a steady water

supply, and an intermediate storage system is not possible to establish.

Dual Combination: Both gravity and well pumping techniques are used n this system.

Where there are changes in topography in the town/village
A distribution system's minimum residual pressure should be 7 m for single-story

buildings, 12 m for two-story buildings, and 17 m for three-story buildings.
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4. Distribution Lincs: Distribution lines transport water from storagc to its final destination
(stand post/houschold tap, ctc.). For distribution to houses, distribution pipelines consist of
a main pipeline connected to secondary storage, sub-main pipes connected to the main
pipeline, and service/branch pipes connected to the sub-main. Mild Steel (MS), Galvanized
Iron (GI), High Density Polyethylene (HDPE)/Poly Vinyl Chloride (PVC) pipes, and
Ductile Iron (DI) pipes with diameters ranging from 15-200 mm are commonly used in
distribution, The majority of these lines are subterrancan (1-3 feet below ground). The

distribution is controlled through valves.

S. Stand Post: Stand post with one or more taps are installed at cluster level or near the
storage tank, in the villages/towns where houschold tap connection is not availablc or
possible. Stand posts are constructed of masonry or concrete structures. Stand posts should
have normal output of 12 litres/minute. One stand post is estimated for every 250 persons.
In case of independent habitation, even if population is less than 250 and there is no potable
water source, once stand post is provided. Moreover, stand posts should not be

more than 500 m from any such targeted household.

6. Cattle Trough: These structures are made of masonry and RCC and are used to provide

water to animals.

7. Bathing or Washing cubicles: The purpose of these masonry buildings is to make it casier

to wash clothes and bathe.

7.TYPES OF WATER SUPPLY .

1. Continuous: There is a constant supply of water in this system (for 24 hours). This is
achievable if a sufficient amount of water is present. The fundamental benefit of such a
system is that water remains fresh owing to continuous flow, and pipe rusting is reduced.
However, in the event of a leak, water losses will be greater.

Intermittent: In such a system, water is either distributed across the village/town for set
hours, or it is separated into zones, with each zone receiving water for certain hours during
the day or on a specific day. When there is a shortage of water, this approach is used,;
however, in some circumstances, water is wasted due to the community's predispositian to
store more water than is required. Pipelines are more susceptible to rust in such a system due

to soaking and drying.
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8.WATER PUMPING AND DISTRIBUTION PRINCIPLES

1. To understand the fundamentals of pumping and the various types of pumps used in water supply

2. To understand the fundamentals of pipelines and distribution networks

3. Understand the fundamentals of pipe materials, pipe fitting, pipe joining, and pipeline laying (with

a concentration on sub-mains/branch pipes).

(1) The Fundamentals of Water Pumping

(a) Pumping machinery is used to move water from one location to another as well as to

pump water from a water source. Pumping is necessary for
(1) Pumping water from a source (surface or underground) to purifying plants or a storage

reservoir
(2) Water transfer from the source to the distribution system

(3) Pumping water from a sump to clevated or ground-level tanks.

(b) A pump house (civil works) is built to housc the pumping machinery.

(c) The pump house is built to last at least 30 years, while the pumping

apparatus is built to Jast at least 15 years.

(d) Pumping machinery is made up of three main parts:

1. Pump for lifting water: Pumps are used to move water to higher elevations or at
higher pressures. Electricity, diesel, or cven solar power are used to power pumps. Pumping water
from the sources, such as from the intake to the treatment plant and from the treatment plant to the

distribution system or service reservoir, is made easier using them.

2. A motor that is powered by electricity, diesel, or solar energy.

Pumping requires a three-phase electric hookup.

3. Panel board For the transmission of electric power, a panel board contains circuit

breakers, switches, and fuses, as well as starter level controls.
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. There are mainly three types of pumps are used for water supply system

l.Centrifugal Pump
2. Turbine Pump

3. Submersible pump

1. Centrifugal Pump: A centrifugal pump is used to pump water from a well or a sump. It
is a sort of velocity pump that moves water by continuously applying power. Pumps of this

type are commonly employed in water delivery systems that contain sand, silt, and other
contaminants. In order to lift water, centrifugal force is used. Water's potential or pressure

energy is transformed from electrical energy. The pump consists of an Impeller which is
enclosed in a water tight casing. Water at lower level is sucked into the impellor through a
suction pipe. Suction pipe is air tight. A strainer foot valve is connected at the bottom of the
suction pipe to prevent entry of foreign matter and to hold water during pumping. Suction

pipe is kept larger in diameter than delivery pipe to reducc cavitations and losscs duc to

friction.

Turbine Pump: The impeller of a pump used as a turbine will run in reverse when water
flows back through it, and the pump will work as a turbine. The energy recovered from
pressure differential, heads, or flow can be fed back into the system or into the distribution

system. Turbine pumps are mostly utilised for pumping from deep wells/tube weils or
clevating water from ground level storage to raised arcas/storage. Turbine-pump sets can be
the ideal choice if the water demand is high and there is a large supply of falling water (head

and flow rate) necarby.

3. Submersible Pump: The submersible pump is designed to be inserted into the well
casing and lowered to the well's bottom. Pumping from bore wells and subterranean sumps is

a common application. Pumps of this type are used to produce 100 litres of water per minute.
It's powered by an clectric motor that's connected directly to the pumping element and
therefore completely submerged. This sort of pump is most commonly utilised where clectric

power is available, or in conjunction with a Solar Pumping System.
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* Pump Selection Criteria for Water Supply
1. Whether continuous, intermittent, or cyclic pumping is required.

2. Current and projected demand, as well as the trend of demand change.

W

+ Specifications for head and flow rate are necessary.
4. The type of power supply and how long it will be available.

. Choosing the pump's operating speed and appropriate drive/driving gear.

n

6. The efficiency of the pumps and the impact on power consumption and operating eXpenses

as a result,

7. Installation is simple.

9.Pipeline Distribution Network
Pipeline distribution networks are intended to develop suitable piping routes. For

proper water pressure, construction costs, and operation and maintenance costs, it 1s critical.
Different types of networks are used according on the pressure required, the O&M strategy
used, the cost parameter, and the overall length of the distribution system.

1.Dead end distribution system: The goal of pipeline distribution networks is to create
adequate piping routes. It is crucial for optimal water pressure, building expenses, and operation and
maintenance costs. Depending on the pressure necessary, the O&M strategy employed, the cost
parameter, and the overall length of the distribution system, many types of networks are used.

2.Grid iron system: Main, sub main, and branch pipes are all interconnected in such a system.
The Main Line system is laid out in a grid pattern. The overall length of pip'eline required is long in
this case, however it aids in distributing water pressure evenly. Furthermore, because each section
has many supply points, a blockage of a pipe in one area has no effect on the supply in the rest of the
area. This will also aid in the prevention of water stagnation. The system necessitated the use of a

greater number of valves.

3. Ring system: The entire system is encased in a radial or rectangular main pipeline. Sub-main
pipelines encompass smaller areas. A very tiny arca will be affected if the system fails. Water can be

obtained from other sources in the area ahead of the impacted area.
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4. Radial system: Different zones have been established throughout the arca. Water is pourcd
into a distribution reservoir in the centre of cach Zone, and supply lines are built radially outward,

Mam 2 ] pwog iy e 4“"“2‘_‘1‘”
0 = " &? Valve J%L ’
ol ¥ {1 5
g | M — Sub t4ain .
. n .‘r-"f 7———'_"‘ I ] || SmSe— e
7 Vi |
—— —1 7
& Sthmain | - s
_4- V4 /
L ' I
L O A ik A G s 8 iiidb A
Ring System

Dead end distribution system

Main Line

Branr!:__‘_!
[ !

/ {m-mnm

L Dstrtauton

< / [ gl

Grid Iron System Radial System

10.Pipe Material Types for Water Distribution Pipelines

1.Galvanised Iron Pipes — metal pipe
7. Mild Steel Pipes — metal pipe
3 Poly Vinyl Chloride Pipes — non-metal pipe

4 High Density Poly Ethylene Pipes — non-metal pipe
5 Ductile Iron Pipes
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Type of Valves for Water Flow Control and Estimation

Valves are used for control of water flow in pipeline and cleaning of pipes.

1. Sluice Valve It is used for control on water flow in pipeline. It is fixed in main line and at start of
branch line. It is also used as scour valve for cleaning of pipeline. They are provided in straight
pipeline at 150-200 m intervals. When two pipes lines interest, valves are fixed in both sides of

Intersection.

2. Air Valve: Air valve are fixed in order to allow air circulation in pipeline. It is placed in pumping
main line and distribution line mainly which are at higher levels. Air valves may be placed at every

1000 m for pipe lines upto 600 mm dia.

3.Water Meters: These are devices installed on pipes to measure quantity of water flowing in
particular area. These are installed to keep control on water usage in case of metered water supply.
Meters installed to measure household consumption are called domestic water meters. Water meters
can also be installed for measuring quantity at stand posts. Water meters having sizes from 15 mm to
50 mm are considered for domestic water meters. Water meters are made normally of cast
iron/brass/plastic body and plastic gears. Meters are classified according to the operating principle,
type of end connections, the standard by which the same are covered, constructional featurcs, method
of coupling between the counter and primary sensor, the metrological characteristics etc. * Automatic
water nieter reading system are used now in order to collect data from all the meters at central point
through GSM/internet. This help in saving Handle Water Pipe Valve Connection to Pipe Valve Float
Opening for Air Hinge Basics of Water Supply System- Training Module for Local Water and
Sanitation Management 29 time for collecting data from each individual place. This system helps in
collection, displaying and processing of data at one single place. It also helps in monitoring of data
daily. * Sizing of water meter Water meter has to be selected according to the flow to be measured
and not necessarily to suit a certain size of water main. The maximum flow shall not exceed the
maximum flow rating. The nominal flow should not be greater than the nominal flow rating. *
Installation guidelines and sizing reccomendations for water meters are normally given by the

supplier.

Handle

o)
RN

Sluice Valve

| 7

N

!
| Water Pipe 42" Valve
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11.TYPES OF PIPE FITTINGS

Pipe fittings are essential parts of pipelines because they connect pipés and prevent leaks. The
distribution piping system employs a varicty of pipe fittings. The diameter of the fitting should be
determined by the pipe size. Threading is offered on these fittings, which are mostly for metallic
pipes. For lower diameter PVC pipes, non-threaded fittings are typically used.

1.Socket or coupling- t's used to join two straight pipe lengths. After threading, the outer diameter

of the pipe will be identical to the inner diameter of the socket.
2.Elbow- It connects two pipes of same diameter at different angle, normally 90 degrees.

3.Tee - It will fit two straight pipes and have a right-angle output.
4.Union- It's used to attach the ends of two pipes that can't be rotated together. They're employed

near all appliances and along stop valves in lengthy stretches of straight pipes at the start of a pipe

system.
5.Reducer- It is used to join two pipes of different sizes (diameters) in order to reduce pipe size.

According on the distribution network requirements, the reducer can be a socket, elbow, or tee.
6.Nipple- It is used to minimise pipe size by joining two pipes of different sizes (diameters). The
reducer might be a socket, elbow, or tee, depending on the distribution network needs.
7.Plug- It's used to stop water from flowing in dead ends.

Elbow Coupling Reducer
Bend
Ko Union
“ .
.\\\l \
l )
‘i

Nipple
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12.Types of Pipe Cutting and Assembling Tools

For pipe sizes greated than 25 mm, powered tools are used. And for pipe sizes below 25 mm

following tools are used:
1. Pipe Vice - It is used for holding pipes in position rigidly for cutting and threading. Pipe vices are
arting from 37 mm diameter.

available in market in various sizes for holding pipes st
all pipes. It is also used for tightening of

1d be selected such

It is used for screwing and unscrewing sm
g, raising or lifting

valves etc in pipelines. Pipe wrench size shot
d not be used for bendin

2. Pipe Wrench -
nut and bolts, fixing of small taps,
that its opening exactly pits the pipc. Pipe wrench shoul

pipe.
threaded pipes. Chain wrenches arc

3. Chain Wrench - It is used for turning and fixing large diameter
of 50 mm - 300 mm diameter.

commonly available for holding pipes
ghtens so that it holds

around the pipe one

4. Pipe Cutter - It is used for cutting of pipes. It is placed around pipes and ti
pipe is cut. Pipe

the pipe tight. However, over tightening may damage pipe. The cutter is rotated
to two times and then the pipe is tightened again. The process is repeated unless the
cutters are available for cutting of pipes from 25-150 mm.

ameters (15-25 mm). It consists

5. Hack Saw with Blades - It is used for cutting pipes of smaller di
xed type or adjustable type.

he frame may be fi

of frame, handle, prongs, tightening screw and nut. T
The direction of the cutting teeth of the

Blade is fixed in position by means of tightening screw.

blade is to be in the forward direction.
n the pipes are cut of threded, burr or metal

6. Pipe Reamer - It is used for chamfering on pipes. Whe
are available in market. It should be

parts remain which are removed with pipe reamer. Various sizes

slected based on the the pipe diameter.
7. Pipe Bending Machine - It is used for bending pipes. Fix wooden stopper to onc end of the pipe.
Fill the pipe with sand completely. Fix wooden stopper from other side of pipe. Fix the pipe in the
machine. Location of the the bend hsould be in centre of pulley. Tight the screw. Bend the pipc with
help of lever till required bend. Remove stopper and sand from pipe.

anner is used for fixing and opening nuts and bolts. Different types of spanners and

8. Spanner — Sp
size are availabel as per requirment of pipe size.

9. Chisel and Hammer - Chisel is meant for cutting metal pipes when very smooth surface is not
required. Chisel is blown with hammer for cutting.

It is used for threading external taper threadeds of pipe. Pipe is fixed in

10. Pipe Threading Die Set -
of the die set as per pipe size requirement. Using

the pipe vice and threading is done ith help

instructions
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a) Take required size of pipe threading dic.

b) Fix the pipe in the pipe vice tightly.

¢) Cut the pipe to required szic at right angle.

d) Hold the die in right angle ot the pipe and put some oil on pie.

¢) Cut the thread on the pie with die rotating in clockwise direction. Rotate the die in anti clockwise

direction so that the cut material will come out.

f) Clean the chips or burr.

Chain Wrench Pipe Wrench

Hack Saw
. Pipe Cutter et T —larr Teer

Pipe Reamer

A et .-

Scanned by CamScanner




SITE VISIT

B niny TN G

Y LS

Ry
Ay
o

Scanned by CamScanner



CONCLUSION

It is my great experience period of my college journey because I learnt lot of things
from this internship. I learnt how to supply water from water treatment plant to homes
through various method and how to make GSR tank. We deal with surveying,
investigating, planning and implementing water supply scheme for village in order to
save and portable water conservation and maintenance of the rural sump.

Implementation of pipe water supply schemes in village.

The design of an underground water tank, in particular, necessitates a large number of
mathematical formulae and calculations. It is also time demanding, and water storage
in the form of tanks for drinking and washing, swimming pools for exercise and

recreation, and sewage sedimentation tanks is becoming increasingly important in
today's society. We use rectangular water tanks for small capacities and circular water

tanks for larger capacities.
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