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DYNAMIC SEISMIC ANALYSIS OF UNDERGROUND
STRUCTURES IN LIQUEFIABLE GROUND

CHEN Ren-ren, WANG Rui, ZHANG Jian-Min
(Tsinghua University, Department of Hydraulic Engineering, Beijing 100084)

Abstract; The seismic response of underground structures in liquefiable ground is an important and chal-
lenging topic in the field of geotechnical earthquake engineering. However, existing research on under-

ground structures in liquefiable ground have mostly been conducted in idealized homogeneous soil pro-
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files, without sufficient modelling of non-linear dynamic properties of the soil and reinforced concrete
components. The seismic response and failure mechanism of underground structures in layered liquefi-
able ground is still unclear. In this research, a new combined structure element modelling technique is
presented, based on which a dynamic finite element analysis method for underground structures in lique-
fiable ground is developed. The seismic response and failure mechanism of underground structures in
layered liquefiable ground are revealed.

Key words: earthquake; liquefaction; underground structure; dynamic analysis



REITEBRENREHSHAERR

BWEA, TRE
(FeAkFEAKZE, LFE 100084)

B E: FEARAHTHEAANRETHENSE, AR ETHERMAHRRAREHELITAKB
FROBRBRE, AESET S IR TRRMLEFARERRE L b 0B, AN RERYH
AT 12051 ABNERRREREALIATHRSEETF4H, SREAH: (1) BEAHKSEHA
A F it 5 MU RENT R Ei; (2) BETHNEFKoEHG YA 3EKETLE o
BE; Q) 120 FMESMMEREEAR, MAFRFLARREEL A 0.65m, 2454k & AMKT
0. 1pA/cem®,

XEIF: Mattwm; UMAHE; REME,; REL; Bk AHSE

1 MERE

MR UL BEE B — R PR AR a0 TR S5 H . SR CRGEAR b, DU Bl B A BOR a4 T BE
BAF R R B G BRI EARE M . B, A 1910 FEEE M UIERE RS, @i 150
ANTREMEATIVERE. Ak 30 FPEMY (5 BIEIIRRERTLIRMELAEE., HERRANEIR
BRESE . RETUVIERESREIREEGKE, NEZRRTETEKT, HSHWIREE LR 2 M
Ko RRAIFTTSR, 7 REE R %E 1 5 A 3 R R e A T A

TUERERSE LAY SR A FENREZEMK, 8% HT, SOF , CI, Mg LIRRMm
CO™, XA RENREE LR, B ARG MR 5. CIRARELILBRERGE, 238
WERNA S B E RS SO RAREE ARG FTRE S BURMREL L2 RN, A Uk,
ERARF RN Mg RAKREMEG 2 5K YR A RBL, FIRAREEENBIERS ., dF
MK pH {HEAE, IREEL P Ca*" F1 OH ik shid %, (EIREELAEIR RIS . &R KR
HFLBREY pH H. WSHIREE XN RIFER, RSP BHLER R, K b A E 4 R
B FFRRRE PRI TR RE . A SR T BRE RO IR SR AFESL T 5 I8 TIREE . KRS . 28
TR, FRIAEA R AR AR R T K2 Fes TRt /8 . R DU R GE T At kit
Rt

2 P-k-BEFEwEL

2.1 FLEE#MEMRIE

REELR—MESIA MR TEME, HAeRMAER S SRR T 2R MR fook
(REV). BRSRBERPRHLBR A S, A TARMALRES. & XAPREE LB R 6, A LR FLER
A e WA GTEEFLERRN ¢ IRMAME N s, . LB MDA TREIAKESIWAHHES, Hit2<
KIES P, ATHEZ SO E P, FKZESE Po Z 1, B) P,=P,+P,. fBE AW EBESAT =,

EEWH. BERHARB¥EES (51778332)

10



