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Abstract— A water tank is a container for storing water. The 

need for a water tank is as old civilization, to provide storage 

of water for use in many applications, drinking water, 

irrigation agricultural, fire suppression, agricultural farming, 

chemical manufacturing as well as many other uses. A ground 

water storage tanks (or surface tanks) are used for ground 

storage of potable drinking water, wastewater, treated water, 

rainwater collection, etc. And it is designed as crack free 

structures to eliminate any leakage. This research gives in 

brief about water tanks, water tank requirement as per IS 

provisions and particular for rectangular ground water tank 

by carried out the analysis and studying different types of 

tank in to get the idea of water tank with help of STAAD Pro 

software. The connections between wall-wall and wall-slab 

are considered as either fixed or pinned. For given cases 

displacements, stresses and bending moment calculations are 

done. In addition to that the design made as per IS (Indian 

standards) with the use of STAAD Pro software. By use of 

software, the cases are carried out and the conclusion is given. 

Key words: R.C.C. Rectangular Water Tank, Staad Pro 
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I. INTRODUCTION 

 
Fig. 1: Water Tank 

A. Underground Water Tank 

“A Water Storage structure which is constructed below the 

ground” 

UG tank (Underground tank) is used for storing 

water below the ground level. The term also includes 

structures that are partially below ground.  

In most cases, underground tanks collect and store 

runoff from ground catchments such as open grasslands, 

hillsides, home compounds, roads and footpaths, paved and 

unpaved areas or in other word we can say that An 

Underground water storage tanks (or sub-surface tanks) are 

used for underground storage of potable drinking water, 

wastewater & rainwater collection. However, in certain 

circumstances, roof catchments can also be channelled into 

underground tanks. Also Underground storage is most 

advantageous when large volumes are to be stored. 

Underground storage is especially advantageous for high 

vapour pressure products.  

1) Components of the UG water tank 

There are three basic components: 

 Top slab 

 Side walls 

 Base slab 

B. Surface Water Tank 

“A Water Storage structure which is constructed just right on 

Ground” 

Surface water tank or Ground water tank is made 

of lined carbon steel, it may receive water from water well or 

from surface water allowing a large volume of water to be 

placed in inventory and used during peak demand cycles. 

Under suitable circumstances, ground level storage tanks may 

be used to deliver water to users by gravity flow. 

1) Rectangular Ground Water Tanks 

 Rectangular Tanks are provided when capacity of liquid 

to be stored is small. 

 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. 

 Moments are caused in two directions of the wall i.e., 

both in horizontal as well as in vertical direction  

 Exact analyses are difficult and are designed by 

approximate methods. 

 For small capacities, circular tanks are uneconomical on 

account of curved shuttering thus Rectangular Tanks 

prove to be economical in this case. 

 Unlike Circular tanks, rectangular tanks occupy entire 

available area, so it is easy to divide the tank in 

compartments & design.  

a) Design of rectangular tanks 

 The components of a Rectangular Tank are- 

1) Side walls 

2) Base Slab 

3) Roof Slab 

 The design of walls by Approximate method is broadly 

classified into two categories- 

1) Tanks having ratio L/B <2 

2) Tanks having ratio L/B >2 

2) Circular Ground Water Tanks 

The simplest form of water tank is circular tank. For the same 

amount of storage the circular tank requires lesser amount of 

material. More over for its circular shape it has no corner and 

can be made water tight easily. It is very economical for 

smaller storage of water up to 20000000 litters and with 

diameter in the range of 5 to 8 m. The depth of the storage is 

between 3 to 4 m. The side walls are designed for hoop 

tension and bending moments. 

a) Design of Circular Tanks 

 Design of circular tanks is simplest in nature.  

 For same capacity, its construction requires less concrete 

than rectangular tanks, thus it is economical for large 

capacity storage. 

 On account of circular shape, it can be made water tight 

easily as there are no sharp corners. 
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For purpose of design, circular tanks can be divided 

into following categories- 

 Tanks with sliding or flexible joint b/w floor & wall. 

 Circular tank with rigid joint b/w floor & wall. 

C. Elevated Water Tank 

“A Water Storage structure which is constructed above the 

ground” 

Overhead water tanks of various shapes can be used 

as service reservoirs, as a balancing tank in water supply 

schemes and for replenishing the tanks for various purposes. 

Reinforced concrete water towers have distinct advantages as 

they are not affected by climatic changes, are leak proof, 

provide greater rigidity and are adoptable for all shapes.  

1) Components of a water tower or tank 

Elevated or overhead Water tank consist of: 

a) Tank portion with 

 Roof and roof beams (if any) 

 Sidewalls   

 Floor or bottom slab   

 Floor beams, including circular girder   

 Cylindrical portion  

b) Staging portion, consisting of: 

 Columns    

 Bracings and   

 Foundations     

2) Types of Overhead Water Tanks 

This may be:   

 Circular tanks   

 Rectangular tanks  

 Intze tanks  

 Circular tank with conical bottom  

 Spherical tanks. 

3) Types of staging 

There are two types of support staging on which top part is 

stand: 

 Hollow circular shaft  

 Brace column staging  

II. RECTANGULAR GROUND WATER TANK 

For storing a small and medium capacity of water the 

Rectangular water tank is preferable. Rectangular water tank 

are mainly use for the Industrial water storage, treatment of 

waste water, Storage of a large amount of water etc. 

Shuttering of rectangular tank is easy to place at construction 

site compare to the circular water tank. Rectangular water 

tanks are used for smaller capacities of water tank because of 

the low shuttering cost compare to the Circular water tank. 

Rectangular water tank required more construction material 

than the circular water tank. 

 

 
Fig. 2: Rectangular Water Tank resting on ground shows 

reinforcement detailing ideas 

 
Fig. 3: Pressure, BM diagram (with FBD) acting on 

Rectangular Water Tank 

III. CRITERIA GIVEN BY IS CODES 

A. RCC Water Tank Design Basis (Water Tank 

Requirements As Per IS) 

Reinforced Concrete Water tank design is based on IS 3370: 

2009 (Parts I – IV). The design depends on the location of 

tanks, i.e. overhead, on ground or underground water tanks. 

The tanks can be made in different shapes usually circular and 

rectangular shapes are mostly used. The tanks can be made of 

RCC or even of steel. The overhead tanks are usually elevated 

from the roof top through column. In the other hand the 

underground tanks are rested on the foundation. 

1) Basis of concrete water tank design 

One of the vital considerations for design of tanks is that the 

structure has adequate resistance to cracking and has 

adequate strength. For achieving these following assumptions 

are made: 

 Concrete is capable of resisting limited tensile stresses 

the full section of concrete including cover and 

reinforcement is taken into account in this assumption. 

 To guard against structural failure in strength calculation 

the tensile strength of concrete is ignored. 

 Reduced values of permissible stresses in steel are 

adopted in steel are adopted in design. 

IV. ANALYSIS OF RCC RECT. GROUND WATER TANK IN 

STAAD PRO 

A. STAAD.Pro 

 STAAD or (STAAD.Pro) is a structural analysis and 

design computer program originally developed by 

Research Engineers International at Yorba Linda, CA in 

https://en.wikipedia.org/wiki/Structural_analysis
https://en.wikipedia.org/wiki/Yorba_Linda,_CA


Analysis of R.C.C. Rectangular Water Tank Resting on Ground as per IS Codes Provision by STAAD Pro Software 

 (IJSRD/Vol. 5/Issue 08/2017/067) 

 

 All rights reserved by www.ijsrd.com 248 

1997. In late 2005, Research Engineers International was 

bought by Bentley Systems. 

 STAAD Pro is a general purpose structural analysis and 

design program with applications primarily in the 

building industry - commercial buildings, bridges and 

highway structures, industrial structures, chemical plant 

structures, dams, retaining walls, turbine foundations, 

culverts and other embedded structures, etc. The 

program hence consists of the following facilities to 

enable this task. 

 STAAD offers general purpose structural analysis and 

design along with extensive model generation and post-

processing facilities. All these features are integrated in 

one common Graphical User Interface (GUI).This 

manual describes the STAAD GUI in detail. 

 STAAD Pro is basically based on Finite Element 

Analysis and is programmed in C for carrying out the 

computations for Analysis and Design of a Structure. 

STAAD Pro works in a very user friendly environment 

with a option of shifting between graphical and analytical 

modes any time between the work. 

B. Calculation by STAAD Pro Software 

 In the analysis we considered ground water tank as show 

in the figure: in this case we made all parameters with 

fixed support only.  

  
Fig. 4: 3D View of Rectangular Ground Water Tank 

 
Fig. 5: Shows the Dimension 

 
Fig. 6: Absolute Pressure 

 
Fig. 7: Deflection 

 
Fig. 8: Max Von Mis stress for ground tank with fixed 

support 

 
Fig. 9: Mx Local 

 
Fig. 10: Sx Local 

V. CONCLUSION 

 Moments are caused in two directions of the wall i.e., 

both in horizontal as well as in vertical direction  

 Rectangular tanks are used when the storage capacity is 

small. 

 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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