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Abstract: Aiming at the problem of the dynamic responses of LRB isolated storage tank under near field seismic
excitation, the simplified three particle mechanical model was adopted to analyze and compare the near and far
field seismic responses of LRB isolation model tank. the results of theoretical analysis and shaking table test were

compared. The comparison results show that the acceleration response of the theoretical analysis is similar to
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those of the shaking table test, but the results of theoretical analysis are slightly smaller. Further theoretical

analyses show that the base shear force and base bending moment can be effectively reduced by base isolation

under near field earthquakes, while the height of sloshing wave increases. The peak acceleration of isolation

storage tank locates near the liquid—solid coupling joint.

Keywords: Near field earthquake; Base isolation; Storage tanks; Theoretical analysis; Shaking table test
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Fig.1 Mechanical model of isolated storage tank
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Fig.2 Simplified mechanical model of isolated storage tank
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Fig.3 Bi-linear restoring force model
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541

BRI R N A SRR I MR T

93

[ *
e iy
1 o fuiit
’ .fl \v
D Rt SeeRCEEEEER o MELrEit
: :\ |
] ’ v M
0 x>

6 ACHRIERRZRATE

Fig.6 Horizontal sensor layout
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Fig.9 Acceleration distribution under taft excitation
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Table 2 Acceleration comparison of theory and experiment

R (m-s?)  FHiB/(m-s?)
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S 3.05 1.97
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Fig.12 Base bending moment under taft excitation
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Fig.16 Sloshing wave height under Wolong excitation
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Table 3 Seismic isolation effect under horizontal seismic

excitation

FEIRBT FEIR I AN

JEFERE 22 733.83 N 20069.75N'm  0.011 m
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JEFERE 1535332 N 13358.12N'm  0.004 6 m

BN s 633.68 N 51140 Nom  0.005 2 m
VRS 95.87% 96.17% -13.10%
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