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Abstract— Today time tank are widely used for storing 

liquid like water chemical and petroleum etc. One of the 

best key water supply planning. Overhead tank are large 

quantity water store and most convenience used for rural 

areas. Overhead tank design of liquids retaining structures is 

based upon the fact that the concrete should not crack and 

hence the tensile strength of concrete should be within 

permissible limits. Every tank are designed as crack 

controlling structures to dislodge any leakage. Project gives 

in brief, the theory behind the design of liquid retaining 

structure (Elevated circular water tank) using LIMIT 

STRESS METHOD. Elements are design in limit state 

method.  Join and reinforcement are listed in IS 3370: 2009. 

Our project overhead tank completed surajkund 

[GORAKHPUR]. 
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I. INTRODUCTION 

Overhead tank widely used for storing water and tide over 

daily require. A water tank main object supply other area 

any town city village and given clean and pure water safe 

drinkable. The permeability of  any  uniform and thought 

compact concrete of given mix proportions is increase in 

permeability .design a water tank structure avoids the 

cracking wall and any likage. Water tank compaction 

difficult and prove to be harmful also human life and 

providing good quality water. 

Cracks can be prevented by avoiding the use of 

thick timber shuttering which prevent the easy escape of 

heat of hydration from the concrete mass. 

The risk of cracking can also be minimized by 

reducing the restraints on free expansion or contraction of 

the structure. The modern type use a water to wers of 

pressuring public water supply and development any 

country. Tank used to supply water thought gravity are term 

elevated water tank. RCC rank are very popular as 

monolithic in nature. 

II. THE NECESSITIES & IMPORTANT OF WATER SUPPLY 

Water supply are a basic necessities of ever town city or 

village where density of population. Which may provide 

portable water to the various section of community in other 

their demand and requirement. Every person daily use to 70 

liter water used per day. A good quality of water 

contaminated and physical chemical factor as Ph 

conductivity number of miners present. These affected a 

host of bacterial and parasitic oraganism most of which can 

spreads by contaminated water. My porpose every human 

life good quality water supply by the overhead tank. 

III. LITERATURE REVIEW 

G.HEMALATHA, J.TEJASWI (2012) to make a study 

about the analysis and design of water tanks.  To make a 

study about the guidelines for the design of liquid retaining 

structure according to IS Code. To know about the design 

philosophy for the safe and economical design of water 

tank. 

Abba Mas‘ud Alfanda (2018) the area needs water 

tank to provide storage of water for much purpose. Design 

and estimation of cost of water tank needs experts. Tanks 

are designed leakage free. Therefore this concept deals with 

durability of the circular and rectangular tanks 40000 liters 

capacity which are taken into account for design, shape, cost 

implements and total volume of water that tank can hold. 

Ms. Pranjali N. Dhage, 2Mr. Mandar M. Joshi 

(2004)To provide a detailed review of the literature related 

to dynamic analysis of elevated RCC circular liquid storage 

tank in its entirety would be difficult to address in this 

chapter. 

IV. STUDY AREA 

The study area is the distance between Surajkund and 

Gorakhpur is 190 km. The road distance is 226.5 km. Suraj 

Kund Flyover, Surajkund Colony is a Locality in Gorakhpur 

City in Uttar Pradesh State, India. It is belongs to Gorakhpur 

Division. We've also added a separate distance calculator 

tool between Golghar and Surajkund Colony Gorakhpur 

.500 houses and it is lies between Latitude: 28° 29' 0.59" N 

Longitude: 77° 18' 34.20" E. 

V. SCOPE OF THE STUDY 

In this various methods of Dynamic analysis if water tank 

are studied. Following are the main scope of this study. 

1) To study the different methods of analysis and design of 

water tanks. 

2) To make a study about the guidelines for the dynamic 

analysis and design of liquid retaining structure 

according to IS Code. 

3) To know about the design philosophy for the safe and 

economical design of water tank. 

4) To check the computer software applicability and 

suitability for the dynamic analysis of RCC liquid 

storage tanks. 

VI. SOURCE OF WATER 

The various sources of water can be classified into two 

categories: 

A. 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.  

B. Sub-Surface Sources or Underground Sources, Such As 

1) Springs; 
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2) Infiltration wells 

3) Wells and Tube-wells. 

VII. EARTH WATER QUALITY OF STUDY LOCATION 

Study water quality investigation was carried out in 

Gorakhpur district colony surahkund colony them to asseces 

the suitability of surface and ground water for use domastic, 

drinking and industrial purpose. Tarai belt of river and 

rohni. As the 20 sample of water collection for other sations 

of water for surajkund colony pond and river monitor the 

water analyzed.  the outcome of literature is realized that 

parameters like colour, pH, t total hardness, total Solid, DO , 

BOD, COD, a chloride, total phosphate and total nitrate 

need to be investigated after carrying out sampling of water 

from Surajkund pond And river. 

VIII. TYPES OF TANK 

A. Classification based on under three heads 

 Tanks resting on ground. 

 Elevated tanks supported on staging. 

 Underground tanks. 

B. Classification based on shapes 

 Circular tanks 

 Rectangular tanks 

 Spherical tanks 

 Intze tanks 

IX. POPULATION FOR COSTING 

A. Arithmetical Increase Method 

This method is suitable for large and old city with 

considerable development. If it is used for small, average or 

comparatively new cities, it will give low result than actual 

value. In this method the average increase in population per 

decade is calculated from the past census reports. This 

increase is added to the present population to find out the 

population of the next decade. Thus, it is assumed that the 

population is increasing at constant rate. 

Hence, dP/dt = C i.e. rate of change of population 

with respect to time is constant. Therefore, Population after 

nth decade will be 

Pn= P + n.C 

Where, Pn is the population after n decade and P is 

present population. 

B. Geom Etrical Increase Method (Or Geometrical 

Progression Method) 

In this method the percentage increase in population from 

decade to decade is assumed to remain constant. Geometric 

mean increase is used to find out the future increment in 

population. Since this method gives higher values and hence 

should be applied for a new industrial town at the beginning 

of development for only few decades. 

The population at the end of nth decade ‗Pn‘ can be 

estimated as: 

Pn = P (1+ IG/100) n 

Where, IG = geometric mean (%) P = Present 

population N = no. of decades. 

C. Incremental Increase Method 

This method is modification of arithmetical increase method 

and it is suitable for an average size town under normal 

condition where the growth rate is found to be in increasing 

order. While adopting this method the increase in increment 

is considered for calculating future population. The 

incremental increase is determined for each decade from the 

past population and the average value is added to the present 

population along with the average rate of increase. 

Hence, population after nth decade is 

Pn = P+ n.X + {n (n+1)/2}.Y 

Where, Pn = Population after nth decade X = 

Average increase Y = Incremental increase 

X. DESIGN OF CIRCULAR OVERHEAD TANK 

1) Formula for Hoop Tension (Ht) 

The formula for calculating hoop tension is, 

 Ht = PD/2      ———————————— equation 1 

 Where, 

 P = water pressure on wall 

 D = diameter of tank in metres 

The formula for pressure is given by, 

2) P = d x h    —————————————equation 2 

Where, 

 d = density of water =  10kN/m3 

 h = depth of water in metres 

 Substituting equation 2 in equation 1, we get; 

3) Ht = d x h x D/2       ————————— equation 

Step two: 

4) Calculation the area of steel 

Let the area of steel be denoted by Ast 

 Ast = (Ht)/ σst 

 = (d x h x D/2)/ σst 

5) Ast = d x h x D/2 σst 

Step three: 

 Calculating the thickness of the wall of circular tank 

 Ht = equivalent area of section x σct 

 Where, 

 Ht =  hoop tension in kN 

 σct = permissible tensile stress in concrete 

6) Equivalent area of section 

 = A + (m – 1) Ast 

 = 1000t + (m – 1)Ast 

 Therefore, T = [1000t + (m – 1)Ast] x σct 

7) Permissible tensile stress (σct) for different grades of 

concrete are as follows: 

 Concrete. 

 In order to design a water tight tank, M20 grade 

concrete is generally used. 

 Values of σst for different grades of steel 

 Minimum steel area = 0.3% of concrete area in each 

direction 

Concrete σ ct(N/mm2) 

M15M20 1.11.2 

M25 1.3 

M30 1.5 
Table 1: 

 
Mild steel Fe415 Fe500 



Design of Circular Over Head Tank for Surajkund Gorkhpur U.P. India 

 (IJSRD/Vol. 8/Issue 2/2020/119) 

 

 All rights reserved by www.ijsrd.com 574 

σst (near liquid 

surface) 

100 

N/mm2 

170 

N/mm2 

205 

N/mm2 

σst (away from liquid 

surface) 

125 

N/mm2 

200 

N/mm2 

245 

N/mm2 

Table 2: 

XI. CONCLUSION 

Water tanks are considered to be expensive, but they are 

constructed to reach present and future population. They are 

considered to highly economical and safely store the 

portable water. Water can be distributed to number of 

houses, Industries and public places by means of a network 

of a distribution system. Thus water tanks are considered to 

be supporting systems and useful for the society. 

Rectangular tanks are used when the storage capacity is 

small and circular tanks prove uneconomical for small 

capacity. Rectangular tanks should be preferably square in 

plan from point of view of economy. It is also desirable that 

longer side should not be greater than twice the smaller side. 
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