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Seismic Response Analysis and Site Amplification
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Abstract;In order to study the seismic response of large LNG tanks in soft site and analyze the
effect of pile-soil interaction on the superstructure , the finite element analysis software ADINA was
used to establish 1. 6 x 10° m’ storage tank without pile-soil and 80 m with pile-soil storage tank
models in this paper. In addition,the seismic response of without and with pile-soil storage tanks,
the maximum acceleration along the ground depth of pile-soil storage tanks and that of the case of
pure soil were calculated and compared. The results show that, after considering the interaction be-
tween pile-soil and storage tanks, except for the sloshing wave, the seismic responses are reduced
to different degrees; The site amplification effect of long period ground motion is less than that of
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short period ground motion, the site amplification effect of ground motions with complex spectral

characteristics and multi peaks is the largest;the site amplification effect of pure soil is less than

that of soil with superstructure. The conclusion is as follows: The propagation of seismic motion a-

long the soil has magnifying effect, the superstructure will increase the amplification effect, accord-

ing to the standard of rigid foundation,the design of LNG storage tank is safety.

Key words : soft site; LNG storage tank ; pile-soil-structure ; amplification effect;bedrock wave
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Fig.1 Geometric parameters of LNG tank
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Table 1 Basic parameters of site soil

LiRoIb 2094 LRl 8 v PR/
H AR RE/m EL/NAA

(m-s~1) MPa MPa
A 2.38 0. 488 214 68.7 204. 4
WCIH - 5.87 0.493 180 55.1 164.5
TR TR BT R 1 10. 26 0. 496 130 30. 4 91.0
TR TR BT A 1 10. 02 0. 496 125 27.5 82.3
IR B 1 11.62 0. 496 136 32.7 97.9
A L 9.51 0. 490 223 92.5 275.7
EERR TR 3.24 0. 486 317 196. 0 582.3
A1 3.76 0. 485 424 356.0 1057.0
g 4.43 0. 485 382 284.6 845.2
MRS 1 9.76 0. 486 340 228.9 680. 4
ERRA A 1 5.95 0. 481 511 519.6 1539.0
SHNALEE KA 3.74 0. 469 751 1410.0 4142.9
XA BE IR A — 0.423 1198 3903.8 11 112.4
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Fig. 3 Three bedrock acceleration waves
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Table 2 Seismic wave characteristics -H
HiRZ P /s BOE/HZ  JAMYs 3.1 HEREHH
BVP090 30 1.00 1.00 30 Ao 1A A R A A R )
AT 80 2.34 0.43 NN, B CEE R BT AT A AR | S B
QRN 80 3.47 0.29 5 R 17 g 1 B, 5 SR L2 3.
R3 A TOWEAEHE MR N
Table 3 Seismic response of without pile soil storage tank and pile soil tank
g fiti e HREY MESE, R ShiRUE PN BEAT 5 P R i PR SR RE T ek
eS| J1/108N 10°(N-m)  {=/m J1/kPa BhihiJi/MPa BN fi/MPa J¥/(m-s~?)
Jomi+ 2.19 4.10 1.81 37.01 186. 67 5.96 14. 94
BVP090
i 1.86 3.56 1.82 29.99 178.71 4.57 13.91
vt e 1.18 2.42 1.35 20. 00 167. 29 4.16 7.01
AT
Mt 1.01 2.01 1.36 16.71 162.37 3.52 5. 64
Jobi+ 2.83 5.03 0. 66 47. 14 204. 65 7.37 7.70
B\
Bt 2.51 4.69 0. 67 41.15 196. 46 5.55 6.35
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Table 4 Percentage reduction in seismic response %
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Fig. 6 Seismic response curves
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Table 5 Comparison of acceleration at the bottom of pile and pile head

NP H1F 80m Ab i 05/ o EN=LUTIN Ky
T .
SN/ (m-s~2) (m-s~?) KAFW/ % R/ (m-s™2) KEGH/ %
BVP090 #fi 4 {4 2.00 2.20 10. 00 2.61 30. 50
BVP090 #f — + — fifite 2.00 2.38 19. 00 2.61 30. 50
AT TAE - £ - A 2.00 3.03 51.50 3.65 82.50
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Fig.7 Comparison of acceleration along the
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