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ABSTRACT 

Water demand is one of the key issues in water supply planning. To overcome this issue, the present water tank 

design has to be modified. Over head water tank is the most effective storing facility used for domestic or even 

industrial purpose. The design and construction methods in reinforced concrete are influenced by the prevailing 

practice. The physical property of the material and the climatic conditions being the ground condition i.e. type 

of soil, soil bearing capacity etc. The construction of overhead tank was done at the Sakrapar Deoria. The 

ground water source was used for the water supply to study location. Before the design and construction of 

overhead tank, analysis of  physical, chemical and biological parameters of water quality was done the ground 

water quality of the area are within the permissible limit as per IS10500:2012.This paper gives an overall 

designing procedure of an Overhead circular tank using LIMIT STATE METHOD from IS-3370:2009. 
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INTRODUCTION 

A water tank is a container for storing water or and any other liquid. The main objectives in the any design of 

water tank are to provide safe drinkable water after storing for long time, optimizing cost, strength, service life 

and performance during special situation like earthquakes. The objective are to maintain pH of water and to 

prevent the growth of microorganism. Water is susceptible to a number of ambient negative influences, 

including  bacteria, viruses algae, changes in pH, and accumulation of minerals, accumulated gas. A design of 

water tank or container should do no harm to the quality of water. 

One of the most important needs of any community development is a safe and adequate supply of potable water 

Unfortunately, there  is a still a shortage of clean water supply in rural areas  of many developing countries. A 

large proportion  of the rural population in such countries, rely on the availability of man- made wells, natural 

spring and rivers, and  recently on limited pipe water supply schemes. The majority of such sources are not at 

economical distances from the dwellings. 

NEED OF WATER SUPPLY 

Human life like all animals  and plant life on the planet is dependent upon water. Not only do we need water to 

grow our food, generate our power and run our industries but we need it as a basic part of our daily lives. Our 

bodies need to ingest water every day to continue functioning. Basic needs is about 70 litres per person per day. 

It includes the need for water to maintain a basic standard of personal and domestic hygiene sufficient to 

maintain health. Provision of basic daily water needs is yet to be regarded by many countries as a human right. 

LITERATURE REVIEW 

Nibedita sahoo 2008 It was a study about the design of water tank. She did analysis and mentioned  each and 

every necessary point about design and construction of over head tank like cylindrical wall, upper and lower 

rim, joints etc. 

Gurudatta ajay avinashe, Ranjan s. sonaparte 2015 did analysis and design the overhead tank by use of 

vb.net for design of Rcc overhead water tank. They constructed the programme to give the constructional output 

of necessary detail of the overhead tank. 
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STUDY AREA 

The study area is village Sakrapar district, Deoria U.P. which is situated at eastern part of Deoria and sakrapar 

spread into 169.1Ha and which is at a distance of 3km from Deoria. There exists about 400 houses and it lies 

between Latitude 26.4829 degree North and Longitude 83.8075 degree East. 

SOURCE OF WATER 

The various sources of water can be classified into two categories: 

Surface sources, such as 

1.Ponds and Lakes 

2.Streams and Rivers 

3.Storage reservoirs and  

4.Oceans, generally not used for water supplies, at present. 

Sub-surface sources are under ground sources, such as 

1.Springs 

2.Infiltration wells and 

3.Tubewells   

 

TYPES OF TANK 

Classification based on under three heads 

1.Tanks resting on ground 

2.Elevated tanks supported on staging 

3.Underground tanks. 

Classification based on shapes 

1.Circular tanks 

2.Rectangular tanks 

3.Spherical tanks 

4.Intze tanks 

5. Circular tanks with conical bottom 

 

POPULATION FORECASTING 

Arithmetical  Increase  Method 

This is the simplest method of  population forecast, though it generally gives lower results. In this method the 

increase in population from decade to decade is assumed constant. Mathematically, this hypothesis may be 

expressed as 

Pn=P+nl 

Where Pn = Future Population at end of n decades 

P = Present Population 

I = Average increment for adecade 

n = no. of decades 

   

GEOMETRICAL INCREASE METHOD 

In this method it is assumed that the percentage increase in population from decade to decade is constant. From 

the population data of previous three or four decades, the percentage increase in the population is found and its 

average is found. If Ig is the average percentage increase per decade, or rg is the increased per decade expressed 

as ratio, the population Pn after n decades is given by 

Pn = P[1+Ig100]n=P[I+rg]n 

Let P be the present population and P1 be the population after one decade. 

Then, 
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P1= P+Ig100 = [1+1100]1 

Hence, 

Pn = P[1+Ig100]n 

This method gives higher result since the present increase never remains constant but, instead decreases when 

the growth of the city reaches to saturation. 

INCREMENTAL INCREASE METHOD 

This method combines both the arithmetic average method and the geometrical average method. From the 

census data for the past several decades the actual increase in each decade is found. The increment in each 

decade is found. Population in next decade is found by adding to the present population the average increase 

plus the average incremental increase per decade. The process is repeated for the second future decade, and so 

on. And it is expressed as: 

Pn = P+nl+n[n+1]/2 

Where, P = Present Population  

I = average increase per decade  

r = incremental increase 

n = number of decades 

Let P be the present population . The population P1 after one decade will be 

P1 = P+I+Ir 

DETAILS DESIGN OF CIRCULAR OVER HEAD TANK 

Volume of tank =242 kl 

Capacity of tank =242m3 

Height of tank =4.6m 

Free board=200mm 

Diameter of tank = 8.5m  

Hoop tension = 180 KN 

Area of steel = 1385 mm2 

Thickness of tank wall = 150 mm 

Distribution reinforcement = 450 mm2 

 

XI. CONCLUSION 

In this work, the water distribution system has been designed with which we use number of nodes, elevation 

number of pipes and demand of  sakarapar  area. First we survey  the area and receive information about the 

population and per capita demand of the people.  According to this we design the distribution system for the 

area. In this system  2 centrifugal pump are used having power of 10hp, in storage two over head tank are used 

having capacity of 242000 litres .  

Here during the day time hour the that are peak  hour during morning time the demand of water is more as 

compared to the other time so the maximum  supply as given for 8 hour a day.  

The method of distribution used here is combined gravity and pumping system as a firstly the water is pumped 

with the help of centrifugal pump from underground water sources i.e. from aquifers and then they are lifted up 

to the over head water tanks and through ther with the help of gravity system is transferred to the main raising 

pipe. The pipe distribution layout used here is grid system which is according to the layout of the Sakarapar  

roads. 
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