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Abstract— Now days, water is most essential needs to save
as possible because as population increases the demand of
waters are increases. And as we know Water is an important
element of a life. 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 ground water tanks, water
tank requirement as per IS provisions by carried out the
analysis and comparison of different cases of mashing
system of tank to get the idea of water tank that what type of
mashing shall be economical with help of STAAD Pro
software. 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.
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I. INTRODUCTION
A. 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.

2) 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

3) 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.

4) 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.

For purpose of design, circular tanks can be divided into

following categories-

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

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

Il. 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.
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Fig. 1: Rectangular Water Tank resting on ground shows
reinforcement detailing ideas

T
c /t\ T A T
ey yyYYW™ " :: /
:-_ p=yH : B ::
e Ly [ FED OF AD
.
ryvvyyveigigy — I PLAN
n \ij’
«— [ —» T
ELAN @ EASE FBD OF AB
Iy PLAN
0.5b 0.5b
+ ! B D
I a
|
|
I
Bending moment diagram :
v
z

Fig. 2: Pressure, BM diagram (with FBD) acting on
Rectangular Water Tank

I1l. CRITERIA GIVEN BY IS CODES

RCC Water Tank Design Basis (Water Tank
Requirements as per 1S): Reinforced Concrete Water
tank design is based on IS 3370: 2009 (Parts | — V).
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.
— 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. MODELLING & ANALYSIS

For the analysis of Rectangular Ground Water Tank
following dimensions are considered in which for both of
the cases dimension as height, width and length are same.
Only mashing are differently provided. From the study of
The Rectangular type Ground Water Tank, main objective is
to know deflected shape, stresses and B.M. for the same.

Height of the tank - 04m

Width of the tank - 04m

Length of the tank- 06m

In the analysis we considered ground water tank as

show in the figure: in this case we made all parameters with
fixed support only.

Case: 1

Case: 2
Fig. 3: 3D View of Water Tank
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Case: 2
Fig. 7: Max Von Mis stress for ground tank with fixed
support
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Fig. 9: Sx Local
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V. CONCLUSION

By analysing the water tank in the STAAD Pro we can
say that closure the reinforcement(less spacing in
between), better in the life and deflections of the water
tank. There are two cases as first case and the second
case; we can see that there are more different in the
respective stresses of the water tank.

If we are using more reinforcement to achieving the
point 1, the water tank will be not economical than that
one which have not closer of mashing system

Moments are caused in two directions of the wall i.e.,
both in horizontal as well as in vertical direction. It is
also desirable that longer side should not be greater than
twice the smaller side.

Rectangular tanks are used when the storage capacity is
small. Rectangular tanks should be preferably square in
plan from point of view of economy.
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