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Abstract: The 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. An Underground water storage tanks (or sub-surface tanks) are used for underground
storage of potable drinking water, wastewater & rainwater collection. And it is a water storage structure constructed below the
ground. The maximum horizontal displacement (X-direction) is found for the model-4 and the value obtained is 5.373 mm while
the minimum displacement is observed to be in the model-8 having the value of 0.066 mm. The maximum vertical displacement is
found to be in the model-10 and the observed value is 63.439 mm as compared to the other models.

Keywords: Design, analysis, STAAD Pro software, criteria and damage

I. INTRODUCTION
India has In recent years, there has been much emphasis on water supply projects all over the world, which are very essential for the
social and industrial development of the country. Water tanks can be of different capacity depending upon the requirement of
consumption. Based on the location the water tanks are classified into three ways:

A. Underground water tanks
B. Tank resting on grounds
C. Elevated or overhead water tanks.

Il. REVIEW OF LITERATURE
Addala, Ayodeji, A.S., et al [1] studied design recommendation for storage tanks and their supports With emphasis on seismic design
However, It is envisaged by publishing the English version of “Design Recommendation for Storage Tanks and Their Supports” that
the above unique design recommendation will be promoted to the overseas countries who are concerned on the design of storage tanks
and the activities of the Architectural Institute of Japan will be introduced them too.
Bajic, S.J., et al [2] studied that it is addressed how this recommendation is in an advanced standard in terms of the theory of the
restoring force characteristics of the structure considering the Elephant Foot Bulge (EFB), the effect of the uplifting tank and the
plastic deformation of the bottom plate at the shell-to-bottom juncture in the event of earthquake.
Harsha, K., et al [4] studied that the seismic design calculations for other types of storage tanks have been similarly reviewed and
amended to take into account data obtained from recent experience and experiments. Design recommendation for sloshing phenomena
in tanks has been added in this publication.

I1l. MODELING
The modeling is carried out in the STAAD software, mentioned as follows.

1) Model-I: Rectangular water tank (6m X 10m)-0.23m thickness

2) Model-1I: Rectangular water tank (6m X 10m) — 0.3m thickness
3) Model-111: Rectangular water tank (6m X 10m) — 0.5m thickness
4) Model-1V: Rectangular water tank (7m X 11m) — 0.23m thickness
5) Model-V: Rectangular water tank (7m X 11m) — 0.3m thickness
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Fig. No.3: Dimensions of Model-I1V

©IJRASET: All Rights are Reserved 361



International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.429
Volume 9 Issue V May 2021- Available at www.ijraset.com

IV. RESULTS
The analysis is carried out in STAAD software and the results in terms of shear force, bending moment and other parameter is obtained
as follows.
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Fig. No.5: Maximum top Principal stress of model-I
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Table No.1: Displacement of model-11

Horizontal

Vertical

Horizontal

Resultant

Node

X'mm

Y mm

Zmm

mm

Max X

176

1.472

-0.009

1.472

Min X

297

-1.472

-0.009

1.472

Max Y

11

0.007

0.035

0.128

0.133

Min Y

121

-0.702

-0.075

0.706

Max Z
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-0.04

7.364

7.364
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18
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-7.364
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Fig. No.7: Maximum absolute stress on the model-1V
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Fig. No.8: Maximum absolute stresses on model-V

V. CONCLUSION

The conclusions from the above study are as follows:

A

B.

[t
[2]
(3]
[4]
[5]
[6]
[’
(8]
[9]

[10]

The maximum horizontal displacement (X-direction) is found for the model-4 and the value obtained is 5.373 mm while the
minimum displacement is observed to be in the model-8 having the value of 0.066 mm.

The maximum vertical displacement is found to be in the model-4 and the observed value is 63.439 mm as compared to the other
models.

The maximum horizontal reaction (Fx-kN) is observed to be in the model-4 and the value obtained is 640.936 kN while the
minimum reaction is in the model-8 and the obtained value is 57.05 kN.

The maximum horizontal reaction (Fz-kN) is observed to be in the model-3 and the value obtained is 426.932 kN while the
minimum reaction is in the model-8 and the obtained value is 56.7 kN.
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