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Abstract

Today, the use of ground concrete tanks for storage various type of fluids has become increasingly developed .
Since these tanks are susceptible to environmental damage such as corrosion and contamination, the design of
these tanks must be continuous and uninterrupted operation during and after an earthquake. They also prevent
water contamination during possible accidents. Factors affecting the design of tanks include efficiency, durability,
safety, cost, and passive defense factors. The first step in designing a tank with a specific volume is to determine
the dimensions, which in Publication 123 recommends a length-to-width ratio of 3 to 2 for rectangular concrete
tanks with a fixed and specific volume, in the absence of other technical limitations. With the recommended ratio
and fixed volume, there are many choices for height. Now the main question is which height for fixed volume
should be considered in the design so that the lowest base shear coefficient is obtained in addition to observing
the factors affecting the design. The answer to this question is the main topic of this article. For this purpose, a
base height function called the Hs function is proposed. The proposed function is a criterion for the range of
suitable geometric dimensional ratios. It limits the number of height ratio choices. Therefore, by performing fewer
calculations, the base shear coefficient can be evaluated and its optimal value applied in the design.
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r, =2 ®)

A
V =xyz

sy *)
HS = g
2x =3y )
Wy, = Vy, = 48 X 1000 = 48000kg (2Deai; b 335 A)
WDL = Vyconcrete

( 2(6v2x1x0.3)2400 + )
_ J 2(4\/§x 1)(03)_'_ L ()M/Y J‘éwL?banf“ J&b&)oéﬁ)bu)e(ﬂ)
| 2(6v2x4vV2x02) |
= 18.08 x 2400 = 43400kg

W =W, + Wy, = 91400kg JS ooz O
W iongw = 6V2 X 1 X 2400 = 20365kg Fsb Jlss o3500)
W iaow = 4V2 x 1 x 2400 = 17575kg =25 )l 035\ Y)
Wp, = 632 X 44/2 x 0.2 x 2400 = 23040kg s 0350 5k (53500Y)
W, =672 X 42 x 0.2 x 2400 = 1440kg i 0,k 0350V F)
W, = 23040 + 1440 = 24480kg e 55 035 (0V0)
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w; tanh (0.866 %)

W, L
w 0.866 1
ez 035007)
tanh (0.866 %)
=0.136
0.866@
1
W, = 0.136 x 48000 = 6528kg Fob Jlgs co 2 055 V1)
L 6V2
—=—=6v2>133
H 1 Sk o Gl o 0> el (VA)

h:
- Fl = 0.375 - h; = 0.375 x 1 = 0.375

W, L H
= 0.264 —tanh (3.16—) . .
W, H L 25 Jlpd slp S 02 05500
=0.777 - W, = 0.777 x 48000 = 37296kg
cosh (3 16L) -1
h_ 16572
-+ | lp Las | (Y
h 3.16Hsinh(3.16 1 ) Sob Jles slr glae oz el (V)
L 6\/2

= 0.505 - h, = 0.505 x 1 = 0.505m

W, 42 1
—— = 0.264—— tanh (3.16—)
W, 1 42
=0.757 - W, = 0.757 x 48000 = 36140kg

S 02 39V Y)

1
cosh (3.16—) -1
42

1 1
3.16—=sinh (3.16 —)
42 42

=0.512 > h, =0.512x 1 = 0.512m

~=-1-=

h 2= lpd sly gl ez gl (VT)

1
3.16 X 9.8tanh (3.16—)
Y
A= 6V2/ _ 114 AR

62

2m . '
Te=—= 5.5s okl gl (it ool 0)93(VF)

T=55>07 -
Ts
Be=(S+1) (F) B (Yo)

(1.75 + 1) 07 0.35
' 55
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