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Abstract : The paper presents current practices of designing of RCC Overhead water tanks in India. Mostly Excel Sheets are 
used for the design. But these can also be designed using VB.net giving it a Software Interface. The designs are based in 
Indian Standard Codes. Visual Basic 2010 is used for programming. This is an effort at developing a powerful computer 
program for design of water tank which will be used by students and professional structural designers. This program will 
give every reference and calculations in a single interface. 
Standard examples were taken while writing the program and the results were cross checked and found out to be correct. 
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I. INTRODUCTION 
 
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 widely used. The tanks can be made of 
RCC or even of steel. The overhead tanks are usually 
elevated from the roof top through column. On the 
other hand the underground tanks are rested on the 
foundation. Based on the location of the tank in a 
building, tanks can be classified into three categories. 
Those are: 
 

 Underground tanks 
 Tanks resting on ground 
 Overhead tanks 

In most cases the underground and on ground tanks 
are circular or rectangular in shape but the shape of 
the overhead tanks is influenced by the aesthetic view 
of the surroundings as well as the design of the 
construction.  
Steel tanks are also used specially in railway yards. 
Based on the shape, the tanks can be circular, 
rectangular, square, polygonal, spherical and conical. 
A special type of tank named Intze tank is used for 
storing large amount of water. The overhead tanks are 
supported by the column structure which is known as 
staging. These column can be braced for increasing 
strength. [1] 
In this report the study is converged to RCC circular 
overhead water tanks, as these are these are used most 
commonly. 

 
II. METHODOLOGY 
 
The Indian Standard codes were used for the design 
viz. IS 3370 Part I-IV, IS 456-2000 etc. [2] 
  
A.  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 design. 
 

B.  Circular Water Tank 
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 liters 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. 
 
C.  Permissible Stress in Concrete 
To ensure impervious concrete mixture linear than M 
20 grade is not normally recommended to make the 
walls leak proof the concretes near the water face 
need to such that no crack occurs. To ensure this 
member thicknesses are so designed that stress in the 
concrete is lesser than the permissible as given in 
Table 1. [3] 
 

Table 1 Permissible Stresses in Concrete (For calculations 
relating to resistance to concrete)
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D. Permissible Stress in Steel 
The stress in steel must not be allowed to exceed the 
following values under different positions to prevent 
cracking of concrete. 
 When steel is placed near the face of the 

members in contact with liquid 115 N/ sq mm 
for mild steel Bars and 150 N/ sq mm for 
HYSD bars. 

 When steel is placed on face away from liquid 
for members less than 225 mm in thickness 
same as earlier. 

 When steel is placed on the face away from the 
liquid for members 225 mm or more in 
thickness: 125 N/ sq mm for M.S. bars and 190 
N/sq mm for HYSD bars. 
 

E.  Basis for Floor Slab 
The floor slab should be strong enough to transmit 
the load from the liquid and the structure itself to the 
ground without subsidence. The floor slab is usually 
150 to 200 mm thick and is reinforced with nominal 
reinforcement, which may be provided in the form of 
mesh both at top and bottom face of the slab. Before 
laying the slab the bed has to be rammed and leveled 
then a 75 mm thick layer of lean concrete of M 100 
grade should be laid and cured. This layer should be 

covered with tar to enable the floor slab act 
independently on the bottom layer. In water logged 
soils the bottom layer of concrete should preferably 
be of M 15 grade. 
 
F. Minimum Reinforcement for Water Tank 
Minimum reinforcement required for 200mm thick 
sections is 0.3 % of the area of concrete section 
which reduced linearly to 0.2% for 450 mm thick 
sections. In case of floor slab for tank resting on 
ground the minimum reinforcement from practical 
consideration should not be less than 0.3% of the 
gross sectional area of the floor slab. 
If the thickness of the section (wall, floor or roof slab 
of the tank) works out to be 225 mm and above two 
layers of reinforcing steel shall be placed, one near 
each of the section to make up the minimum 
reinforcement requirements. 
 
III. THE COMPUTER PROGRAM 
 
The program was developed for a four column 
configuration circular water tank and given a name “4 
column configuration”. [3] Following are some 
snapshots of the program windows which will give 
the outline of the program. (Refer Fig. 1- 4) 

 
 

 
 

 
Figure 1 Snapshot showing preliminary calculations and roof slab design 
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Figure 2 Snapshot showing wall design 

 
 

 
Figure 3 Snapshot showing base slab design 
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Figure 4 Snapshot showing base beam design 

 
CONCLUSION 
 
The above program is just a first review of how the 
software will work. The program gives all the 
references in the form of “Link Label”, a provision in 
VB.net which shows the linked document or opens a 
linked program on a single click. That has made it 
very easy to refer the corresponding table of clause in 
a code which is not possible in MS Excel. Also this 
program can be enhanced using more drawings of 
reinforcements and details of different components in 
the water tank. The program needs to be incorporated 
with STAAD.Pro and AutoCAD so that after 
calculations, it will print the results and structural 
drawings. So, a follow up or extension of this 
program is highly recommended. Also other types of 

tanks can also be designed if certain modifications are 
made. 
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