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Abstract: Sloshing wave height of vertical storage tanks under earthquake action is one of the main cri-
teria for tank design, and the wave height formulas of seismic codes for storage tanks at home and a-
broad are based on the theoretical formulas of first-order sloshing. Whether the wave surface vibration of
vertical storage tanks under real seismic action involves the participation of higher order array is a prob-
lem needed to determine. In this study, the sloshing response of 10,000 square vertical storage tanks
under earthquake action was analyzed by finite element software ADINA. The test results show that the
sloshing wave height of vertical storage tanks is linearly related to the peak acceleration of input ground
motion, and the ratio of the two excitation wave heights to the response peak acceleration keeps the
same, and the influence of different liquid storage ratio on the sloshing wave height and the first-order
sloshing period is small. In addition,the location of the radial extreme point of sloshing wave height re-
mains different under different earthquake motions. The closer the extreme point was to the core of the
tank, the richer the mode of sloshing participation is, the more obvious the mode superposition is. It
shows that the sloshing of liquid storage under earthquake is the result of multi-order mode superposition.
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Fig.2 Peak acceleration of each magnitude earthquake
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Fig.5 Acceleration time history curve of input seismic wave
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Fig.7 Extreme wave height of radial points of liquid level

0.08
007 1.0
£20.05 \0'5'
Si 00
10,02 Kos|
0.01
0.00 -1.0l
o5 1o 15 200 o T T3 a5 e 540 15 20"
ARl /s $Z/Hz B 1) /s
(a) ELJAR m) fRERE A el VLB i ) (b) ELE P FATE 28 (o) AN L U4% I BRERE Ab il 0 5 ve f
0.5 3 1.0
0.4 > 0.8
£ 03 f@ I 06
2 02 0 204
i . :% R f .
%o _2 %02
0.0 3 0.0[“»—
01 2 3 4 5 6 0 10203040506070 0 2 4 6 8 10
B /Hz B 18] /s % /Hz
(d) NLEBESLEHZE (o) TCUBR M HEEE A BRI BN FE () TCUBL B = A i 28
03 0.14 0.8
02 0.12 0.6
0.1 = 0.10 0.4
£ 0o = .08 £ 02
i I 06 1E 0.0
-0.1 1 : '% .
g 2 0.04 .02
-0.2 0.02 0.4
-0.3 0.00 -0.6
0.4 -0.02 o8 . .
024 681012141618 01 2 3 4 5 6 0 5 10 15 20 25
ETS S /Hz i} 18] /s
(2) ZINVEAE ) ERE AR VR R RE (h) 2 NP st 2R (i) Yo% m) RERE A fig i o v e 2
0.25
eg0.20
@0.15
1%0.10
0.05
0.00
0 1 2 3 4 5 6
P /Hz
() -V R v A ot 28

Pl 8 A [l 3t A B Ll T G A s s g SRR

Fig.8 Time domain and frequency domain of wave height at tank wall under different seismic wave excitation
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