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INRODUCTION

A water tank is used to store water to tide over the daily
requirement. In the construction of concrete structure for
the storage of water and other liquids the imperviousness of
concrete is most essential .The permeability of any uniform
and thoroughly compacted concrete of given mix
proportions is mainly dependent on water cementratio.The
increase in water cement ratio results in increase in the
permeability .The decrease in water cement ratio will
therefore be desirable to decrease the permeability, but very
much reduced water cement ratio may cause compaction
difficulties and prove to be harmful also. Design of liquid
retaining structure has to be based on the avoidance of
cracking in the concrete having regard to its tensile strength.
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 cracking can also
be minimized by reducing the restraints on free expansion or
contraction of the structure.
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materials in Cement Concrete' base paper Every design
comes out when there is a problem. A design is created to
solve the existing problems. People in the region where
there is scarcity of water, don't get enough flow or speed or
discharge especially those living on the upper floors in a
multi-storied building. As a consequence people suffer from
lack of water due to insufficient supply for compensating
their daily needs. As a first solution of this problem, one
needs to develop a water storage project as has been
designed with the help of STAAD principles, known as
Overhead Water Reservoir. The present study reports the
analysis and design of an elevated circular water tank using
STAAD. Pro V8i. The design involves load calculations
manually and analyzing the whole structure by STAAD. Pro
V8i. The design method used in STAAD. Pro analysis is Limit
State Design and the water tank is subjected to wind load,
dead load, self-weight and hydrostatic load due to water.

(http://creativecommons.org/licenses/by/4.0)

L. P. Shrivastava & Akshit Lamba (2018)

A design analysis for water tank based on new IS code 3370-
2009 and draft code of 1893-Part 2. They considered two
mass models one being the impulsive one and the other
being the convective model. Simulation work is performed
on STAAD Pro on Intze type water tank supported on frame
staging. The loading conditions were seismic and wind
forces. From this study, it was clear that for elevated tanks,
two degree of freedom idealization of tank showed better
results when they were compared with the one degree of
freedom of idealization. The model was loaded with
earthquake loads (seismic loads) followed by Wind loads on
the columns of the tank and summed up by considering the
self-weight of the entire assembly. Few observations were
made - the first being the variation of hydrodynamic
pressures on the geometrical aspects of the tank, the second
being the comparison of total base shear and moment for
empty and full conditions of the tank and the last being a
comparative study among time period, base shear and base
moment for impulsive and convective modes of vibration.

Issar Kapadia, Purav Patel, Nilesh Dholiya, Nikunj Patel
(2017)

In their paper entitled “Analysis and Design of INTZE Type
Overhead Water Tank under the Hydrostatic Pressure as Per
IS: 3370 & IS: 456 -2000 by Using STAAD Pro Software”.
carried out the study with help of the STAAD Pro Software,
We made the conclusion as pointed There is an increase in
moment when the, height of the structure increases. When
using fix joint at the base its remarkable reduction in base
settlement. This type tank is simplest form as compare to the
circular tank. We have given the inclination to the staging of
water tank because as respected inclination the tank
performs better than that type of straight one.

Rajkumar, Shivaraj and Prof. Mangalgi (2017)

In their paper entitled “Response-Spectrum Study Of High-
Rised Intze and Circular Water Tanks” The total base shear
in full tank condition are more than those in empty tank
condition and half-filled condition in both seismic zones Il
and seismic zone V for both Intze and circular type of tank.
Hence design is governed by full tank condition. Design of
elevated water tank is very complex which involves lot of
mathematical calculations and time consuming. Hence Staad
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pro gives all parameters which are useful in design of
elevated water tank.

Hasan Jasim Mohammed (2016), conclude that:

An application of optimization method to the structural
design of concrete rectangular and circular water tanks,
considering the total cost of the tank as an objective function
with the properties of the tank that are tank capacity, width
and length of tank in rectangular, water depth in circular,
unit weight of water and tank floor slab thickness, as design
variables. A computer program has been developed to solve
numerical examples using the Indian IS: 456-2000 Code
equations.The results shown that the tank capacity taken up
the minimum total cost of the rectangular tank and taken
down for circular tank. The tank floor slab thickness taken
up the minimum total cost for two types of tanks. The unit
weight of water in tank taken up the minimum total cost of
the circular tank and taken down for rectangular tank.

Vijay K. Puri and Shamsher Prakash, (2014), concludes
that:

Design of foundations in earthquake prone areas needs
special considerations. Shallow foundations may experience
a reduction in bearing capacity and increase in settlement
and tilt due to seismic loading. The reduction in bearing
capacity depends on the nature and type of soil and ground
acceleration parameters. In the case of piles, the soil-pile
behavior under earthquake loading is generally non-linear.
The nonlinearity must be accounted for by defining soil- pile
stiffness in terms of strain dependent soil modulus. A
comparison of observed and predicted pile behavior under
dynamic loads has attracted the attention of several
investigators. The lateral dynamic pile response of single
piles predicted by analytical models often yields higher
natural frequencies and lower resonant amplitudes
compared to those determined from field tests in horizontal
vibrations only. This has been found to be due to
overestimated shear modulus and radiation damping of the
soil. The authors made an investigation to determine a
simple method to improve the theoretical predictions of
piles embedded in fine soils. Based upon this investigation
shear strain dependent reduction factors are proposed for
determining the shear modulus and damping for pile
response calculations.

Pandey et al. (2015)

Limit state method is widely used at present in comparison
to working stress method with the following advantages: i)
Materials are treated according to their properties. ii) Loads
are treated according to their nature. iii) Structures
generally fail when they reach their limit state, not their
elastic state. However, when structures reach to their limit
state, the cracking width in the structure may be significantly
higher comparative to a structure designed by working
stress method at the same stage. IS: 3370 i.e. the Indian
Standard specifications for construction of liquid retaining
structures did not adopt limit state design method for long.
However, IS:3370 has adopted the limit state design method
after considering checks over the cracking width. Ithas been
recently adopted in the new version of IS 3370-2009
concrete structures for storage of liquids - code of practice,
while going through IS 3370 - 2009 it can be found that
three methods of design are available.

OBJECTIVES
» To Study Design of water tank using STAAD PRO V8i
Software.

METHODOLOG

Overhead water tanks models are designed using STAAD
Pro. The columns are taken circular for both tanks and
diameter are 300 mm and height is 15 meter. The height of
water tank is 4.3 meter and diameter is 8 meter for circular
water tanks. Capacity of water stored is 200KL or 200000
liter. These models are analyzed for dead load, water load
and seismic load. Dead load was designed according to IS:
875-1987(Part 1) and Seismic load was designed using
response spectrum method for earthquake zone III of India
using IS: 1903-2002. The details of the modeled tanks are
listed below. Modal damping of 5% is considered with SMRF
and Importance Factor (I) =1.

CONCLUSION

study of capacity in overhead circular tank without center
column and circular tank with center column it is clear that
the seismic hazard and water pressure are the measure
component for the analysis of the tank. Water pressure is not
same in all places of the tank.
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