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Centrifugal model tests study on seismic response of semi-underground
LNG storage tank
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Abstract: In order to study the seismic response laws of a semi-underground LNG storage tank and the influences of pile
foundation on its seismic performance, a dynamic centrifugal model test is designed and carried out. By comparing the
acceleration, swing angle and liquid slosh wave height of pile and non-pile tanks under earthquake, the improvement effects of
pile foundation on the seismic performance of the semi-underground LNG storage tank are discussed. The results show that the
experimental design method for the large LNG storage tank centrifuge with natural vibration period as the control parameter
meets the design principles and requirements. Under the loadings of El Centro waves of 0.05g, 0.1g and 0.3g, the pile foundation

reduces the horizontal acceleration of 5.0%~36.6%, the maximum swing angle of 13.8%~33.6% and the slosh wave height of

8.4%~18.8%. The pile foundation is beneficial to improve the seismic performance of semi-underground LNG storage tank.

Key words: LNG storage tank; design method; pile foundation; seismic response; centrifugal model test
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Fig.1 DCIEM-40-300 dynamic centrifuge test equipment

2 EREYIFEMIKIERE
Fig. 2 Laminar container model box and test model
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Table 1 Parameters of test model

A ZH JE R A

AMZ/m 9 0.4

1k T BE 5 /m 47 0.28

FiE BE JE % /mm 30 5

EESEEER 0.575 0.01145

A7 /mm 500 15.0

B W 4%/mm 300 13.6
BB RIE/N-m? 1.708x10° 277.846
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Fig. 3 Model design and layout of instruments
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Fig. 4 Time histories of acceleration of earthquake with El Centro
waves of 0.3g recorded on shaking table
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Fig. 5 Fourier transform acceleration spectral ratios of storage tank
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Fig. 6 Comparison of pseudo-spectral accelerations
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Table 2 Analysis of acceleration records at tank top

HiEEsh  CAMERETUIN BOK EHEREDUN K
Weft/e R O R¥ EEEHe  RH
0.05 0.1268 2.54 0.1335 2.67
0.1 0.2040 2.04 0.2566 2.57
0.3 0.3565 1.19 0.5624 1.87
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Fig. 7 Behavsior of tank-swing angles with and without piles
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