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Abstract— Intz tank is an important overhead water storage
tank, there for it is necessary that it should be constructed
keeping in view its economy. The main aims of this paper are
hydrostatic analysis of Intze water tank ,To obtain
economical design of tank, the parametric study must needed,
for this purpose we can vary the proportion of container such
as, staging container diameter ratio, height of cylindrical wall
to diameter ratio and horizontal angle of dome have been
varied as well as no of column for design of staging .To
achieve this objective 4 different depth to diameter ratio of
Intze tank consider for analysis on staad pro software and
comparative results obtained in term of principal and Von
mises stresses on cylindrical wall. Maximum shear force and
bending moment on beams and node displacement. For the
parametric study of Intze tank horizontal angle of conical
dome should be 45°, ratio of height of cylindrical wall to
diameter ratio should be kept 0.5, 0.8, 1 and 1.5. with constant
volume and height of staging.

Keywords:  Stringer  Beam, Truss Bridge, IRC loading,
stresses on Beam & Slab

I. INTRODUCTION

Liquid storage tanks are widely used by industries and
municipalities for water supply, inflammable liquids & other
chemicals, and firefighting systems all over the world (Lees
et.al,2012). Elevated water tanks are considered as important
city services in many cities (Coultts et.al,2013). An elevated
water tank is a large water storage container intended to keep
the water supply at a specific height to increase the pressure
in the water distribution system For Storing water, petroleum
products, liquid petroleum and similar liquids storage tanks
and overhead reservoirs are used (Prasad et.al,2012). These
tanks are the most effective storing facility used for domestic
or even industrial purpose. Their safe performance during
strong earthquakes is of very important. It should not fail even
after the earthquake so that they can be used in meeting
essential & crucial needs (Nakagawa,2004). Most of the
Indian states and union territories are prone to one or multiple
types of natural disasters like earthquake, floods, droughts,
cyclones etc. (Metri,2006). These natural disasters cause
causalities as well as huge property loss all around the year.
According to Indian code 1S 1893 (Part-1):2000, more than
65% of India is prone to natural disasters. The main reason
for work-out is the collapse of structures. It is said that natural
disasters never kill people; It is badly built structures that kill.
Therefore, it is important to analyze the structures properly
for various natural disasters like earthquake, cyclone, storm,
flood etc. (Montz et.al 2017).

A. Components of INTZ Tank

1) TANK PORTION

1) Roof and roof beams (if any)

2) Sidewalls

3) Floor or bottom slab

4) Floor beams, including circular girder
2) STAGING PORTION

1) Columns

2) Bracingsand

3) Foundations (Raju,2004)

The foundation is the part that touches the floor
directly and carries the weight of the structure to the ground
as appropriate. To be widely enjoyed the foundation is
concerned with the structural design of each capacity and sub-
structural details of the soil to aid the engineering load that
transmits the load to the floor (Kausel,2010). Since the
structural conductance of the sub-structure depends on the
supporting soil characteristics as well as the feasible
structural effects of the superstructure (Jeremic,2004). The
engineer must remember the structure, moss and supporting
soil as opposed to composite elements. (Dutta,2002).
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Fig. 1: Component of Tank

Il. OBJECTIVES OF THE WORK

—  The parametric analysis of an intz tank is carried out. The
scope of this study is to confine to the design aspect
related to variable parameters.

— Vary the Height to Diameter Ratio (H/D) of cylindrical
portion of the tank and check the different stresses of
cylindrical wall.

— Create a model with the assist of Staad pro software
program and practice the identical load on the tank wall
that is obtained in manual Calculations preserve the
thickness of the cylindrical wall is steady for all model
with the equal quantity. put together a comparative chart
of all output portions inclusive of important and Von
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mises Stresses on Cylindrical plate, Node displacement
in all directions, support reaction and shear force and
bending moment of the beam and round girders.

I1l. PARAMETRIC STUDY

Staad Pro is Known as structural analysis & design software,
it is basically developed by Research Engineers International
at Yorba Linda, CA in 1997. Later, 2005, it was sold to
Bentley Systems and currently promoted and marketed by
Bentley Systems worldwide with local distributors. For Civil
& Structural Engineers an earlier version named Staad-111 can
be used through Windows first used by lowa State University
only for the intention of Education dedicated for the
Structural Engineer and Civil Engineer. Now Staad Pro is a
commercial version is being used widely for Structural
Analysis and Design program products across the world.
Most of the steel concrete as well as timber design code of
ractice is supported by this program.

Fig. 2: Intz tank

Cylindrical Cylindrical . .
Srn Wall Diameter | Wall Height Height/Diameter
1 12 5 0.5
2 10 8 0.8
3 9 9 1
4 8 12 15
Table 1: Height to Diameter Ratio
Sr Height/Diameter Ratio of Cylindrical
n Parameters wall
) 0.5 0.8 1 15
1 | Volumeoftank | 650m3 | 650m3 | 650m3 | 650m3
5 Thickness of 250 250 250 250
Cylindrical wall mm mm mm mm
3 Rise of Top 2 2 2 1
Dome
4 Rise of Bottom 16 192 12 1
Dome
Angle of
5 Conical Dome - i 45 45
6 Size of Top 300X3 | 300X3 | 300X3 | 300X3
Ring Beam 00mm | 00mm | 00mm | 00mm
7 Size of Bottom 1200X | 1067X | 1200X | 1600X
Ring Beam 600mm 533 600mm | 800mm
8 Size of Bottom | 600X1 | 533X1 | 600X1 | 800X1
Circular Girder 200 067 200 600
g | Thicknessof 145000 | 100M | 160mm | 100mm
Top Dome m
Thickness of 267m
10 Bottom Dome 300mm m 300mm | 400mm
17 | Thicknessof | gq5 0 | 533M | go0mm | 8oomm
Conical Dome m
12 No. of Circular 8 8 8 8
Column
13 Size of Circular 650mm 533m 650mm | 850mm
Column m

Table 2: Tank Dimensions
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Fig. 3: Height to Diameter ratio 0.5
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Fig. 4: Height to Diameter Ratio 0.8

L/B Ratio | Max Fx | Max Fy | Max Fz
0.5 8343.46 | 1185.63 | 85.044
0.8 7725.42 | 1597.33 | 41.036

1 6335.81 | 1111.72 | 58.995
1.5 5933.13 | 1331.09 | 30.834

Table 4: Maximum Shear force on Beam

Shear Force on KN

Max Shear Force in Beam

10000
8000
6000
4000
2000

= Max Fx ®Max Fy

H/D Ratio

0 | N I i I N I |
0.5 0.8 1 15

Max Fz

IV. RESULTS AND DISCUSSION
L/B Ratio 0.5 0.8 1 1.5
Max Principal (top) 5.096 | 5.747 | 5.782 | 6.023
Max Principal (bottom) | 2.018 | 1.318 | 1.283 | 0.715

Table 2: Max von Mis Stresses on cylindrical wall

Max Von Mis Stresses in

Max Von Mis Stresses

KN/M2
oM M O ®

u Max Von Mis (Top)

0.5 0.8 1 15

H/D Ratio

® Max VVon Mis (Bottom)

Graph 3: H/D ratio Vs Maximum Shear force on Beam

. Max Mx | Max M Max Mz

L/B Ratio (KaN-m) (SN-mﬁl (KaN-m)
0.5 547.498 | 246.149 | 1717.76
0.8 602.291 | 126.513 | 1631.32

1 410.083 | 137.036 | 1204.07

1.5 398.109 97.658 1160.73

Table 5: Maximum bending moment on Beam

Graph 1: H/D Ratio Vs Max von mis stresses on tank wall

Max Bending Moment in KN-m
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L/B Ratio 0.5 0.8 1 1.5
Max Principal (top) 5.096 | 5.747 | 5.782 | 6.023
Max Principal (bottom) | 2.018 | 1.318 | 1.283 | 0.715

Table 3: Principal Stresses on cylindrical wall

Principal Stresses in KN/M2

Principal Stresses on Wall
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Graph 2: H/D Ratio Vs Principal Stresses

Moment on beam

Graph 4: H/D ratio Vs Maximum Bending
. Max Fx | Max F Max Fz
L/B Ratio | '\ (KN)y (KN)
0.5 8.729 | 4561.84 | 8.729
0.8 1.429 | 3911.6 | 1.429
1 2.534 | 3263.15 | 2.534
1.5 0.649 | 2983.77 | 0.649

Table 6: Maximum Support reaction
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Graph 5: H/D ratio Vs Maximum Support Reaction

. Node
L/B Ratio Displacement
X Y Z
0.5 6.64 | 19.34 | 6.64
0.8 4.34 | 19.66 | 4.34
1 3.33 | 13.63 | 3.33
15 1.2 7.3 1.2

Table 7: Node Displacement

Node Displacement
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Node Displacement Z

Graph 6: H/D Ratio Vs Node Displacement

V. CONCLUSIONS

The traditional decision of the size of the tank depends upon
the availability of land. The size of any water tank is
depending on the capacity of tank and space availability, in
this work, a study has been done to optimize tank dimensions
to reduce stresses on the cylindrical tank wall. when varying
the height to diameter ratio of the cylindrical container in the
tank we have following conclusions are drawn

1) it has been found that when H/D ratio varied from 0.5 to
0.8, 1land then 1.5 the maximum principal stresses at top
increases 11,12 and 15% and Maximum principal
stresses at bottom decreases 53,57 and 182%
respectively in the cylindrical wall with the same
thickness.

2) Similarly, the max von mises stress at top and bottom
increases 12,13 and 20% 7,32 and 5% respectively when
H/D ratio increases from 0.5 to 1.5.

3) Node displacement in vertically downward direction also
decreases with H/D ratio

4) Maximum Shear forces and bending moment on beam
decreases up to 28% when H/D ration varied from 0.5 to
15.

5) Maximum support reaction decreases up to 34% at H/D
ratio 1.5 when compared with 0.5.
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