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Seismic Analysis of Liquid Storage Structures Using 2-Dimensional Fluid Elements
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ABSTRACT

Seismic analysis of liquid storage structures is carried out by utilizing 2-dimensional fluid elements of a
general purpose structural analysis computer program(ADINA). The present analysis focuses on the
effects of the wall flexibility and the sloshing of the free water surface. Due considerations are given
to the facts that the fluid has no shear resistance and the free surface motion is subjected to the gravity

effect.

To validate the present method using 2-dimensional fluid elements, the results of several

example cases are compared with those by the Housner’s approach for rigid wall case, and with those
by the Eulerian formulation for flexible wall case.
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) -

No [Rigid Wall [Flex.¥all|Rigid Wall|Flex.¥all|Rigid Wall Fiex.Wall

1 0.09 0.09 0.15 0.15 0.26 0.26 o}

2 0.15 0.15 0.23 0.23 0.29 0.29 L

3 0.20 0.20 0.24 0.24 0.36 0.36 d

4 0.24 0.24 0.29 0.29 0.37 .0.37 =
30 32.42 3.00 32.35 2.99 32.14 2.80 *
31 35.23 3.01 42,55 3.03 75.63 3.17 3
32 42.74 16.66 64.33 16.50 97.76 18.28 A
33 53.00 16.68 89.66 16.98 | 117.92 18.40 =
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30m 39.8 21.3 19.2 20.3 16.1 20.4 26.0
3.6 9.9

55.3 29.9
3.6 18.4

* : Flexible Walle}] Z$ 22480 Hge Qe 2y

E 3. R AREY Mogwel (Ee im)

ADINA B} oA
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Ef=E A | BRE 357 | B9 17 | %= 3574
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12m | 33.5 64.4 72.6 30.3 61.3 30.4 256.6 31.8 | 257.3 | 259.3
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A555555555355355°
Z
Fluid Elements
sliding —— ]
interface
7 7

(a) Rigid wall conditions

for free surface

boundary

cond.

for free surface
/ boundary cond

Fluid Elements
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(b) Flexible wail conditions
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