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Abstract: Sand liquefaction will have a non-negligible impact on the seismic response of the structure,
and this phenomenon will also have an impact on the seismic response laws of the base isolation struc-
ture. Based on the finite element method, the finite element analysis model of nonlinear dynamic inter-
action of soil-isolated structures was established by ABAQUS. The influence of different liquefaction
conditions on the seismic response laws of base-isolated structures and the isolation effect were ana-
lyzed. The research shows that the pile foundation of the isolated structure can effectively improve the
liquefaction resistance of the foundation soil, and thus ensure the overall stability of the isolated struc-
ture. In general, the isolation effect and seismic response of the isolated structures on the liquefied site

are related to the characteristics of the input ground motion. The isolated performance remains good

x U s B HE:2019-12-27;1& @ H#8 : 2020-03-10
BE&TH:HEHRP A4 R A4 H (51778282) % H)
YEB B ARG (1995—), 3 W05 Az . N L2540 8 I A0 B AR 00 PR R 45 i P s PERe I 52
E-mail:914604968(@qq.com
BWAESE: FIR977—), 5 50482 W+ . 8 NG 451 8 A B R A B R 45 M bR M RE T

E-mail: yuxurichard@sina.com

Y

162



under near-field earthquakes, but reduced under far-field strong earthquakes. Besides, the large re-

sponse of the isolation layer displacement may lead to the instability or strength damage of the isola-

tion bearings. Particular attention must be paid to the design.

Keywords: base isolation; sand liquefaction; numerical simulation; seismic response analysis; isola-

tion performance
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Fig.1 Two-dimensional finite element model

b3 4 )2 T SR BT 3 M Y BE R T4
14 A 1] RUST 5 A if, 6 A 1T L 22 65 8 i) 300 5 %) 45
4 By T3 RN 5 Y S e B AR R (9 A 1 RS
7200 m, 2R K 80 mo T AR U -4 Yy
YHE A 55 75 20, PR SR FH D 4 T T 728 ik 4 AR B
JG (CPE4R) , 76 5 31 45 #4 A9 IX B, + 4R T RS
Tm X 1 m W5 IE S 5 76 28 B8 45 4 1) X3k, Bl %5 5
5 A6 1 S 1 O, IR A ) RS O 1 m o i B R #)

163



4o BB I AR AR e A A I RS 3
PR EARTT 1) F e, A5 10 19 R 2 SRR AL

1.2 t5RELHARMER

AR 1 AR S R SR P 98 7 A A ST 1 RD Ak
RASTE A KRR A 3ok KR g A BR G 20 4
PEEAT T R & il T IEAR R TR . AR
POB VMG B 20 mEE T L2 LT AL L
AR HoR e LR B E A 20 mIRE N . TR
25 ) 1 B 7 V2 BE A AR/ b AR A L 4 A
A b RS R I Hb R RN /DN 8 AL T ERR S
TR BE + A RS KM Y R S AR A5, 1 4
Fa) K B Tt #9655 R C30, ¥R FH Q235 #i A
PP 210 GPa, M A 0F M B B 1,
TREE LM R S RO E 2™ WM MR S RO E 3.
THE ABAQUS 4 s pr | 2k (9 2 A Bl A0 ol — 3%
Ik, 5 BR G SUASAE DN AR A R I R B 5T 4
SR e A S I B R A B JEROBE G R R RS
BEAT IR, BIBR LA A HE 22 8] A9 FE 5B .

1 GHEHERESH

Table 1 Site conditions and their parameters
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Table 2 Concrete material parameters
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Table 3 Rebar material parameters
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Table 4 Parameters of seismic isolation bearings
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Fig.2 Selected seismic acceleration response spectrum
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Fig.3 Input seismic wave time—history curve
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Fig.4 Liquefaction of foundation soil
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Fig.5 Time-history curve of dynamic pore water pressure of soil
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Fig.6 Acceleration response of structure
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Table5 Peak acceleration at the top and bottom of the isolation layer AT m/s
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Fig.7 Acceleration response spectrum of the isolation layer
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