240 B 12 1)
20124F 12 H

A 5% Ok 2 2 e (A & B o O
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 40 No. 12
Dec. 2012

NEHS. 0253-374X(2012)12-1773-05

DOI:10.3969/j. issn. 0253-374x. 2012. 12. 005

SRUT M b 54 X 3 TS S5 44 B 77 Wim B 7Y 2 Ml 2 50

FopE R A A, B AR
(L R2E TR TRRR T A 9000 %, I 2000925 2. RIPFAS A T, B 200092
3. [RIGE K2 BB K R RS E . B 200092)

. RINARPITIEE N T — R 5 AL S JZAE LS R B
A o e S T VA i IR O P I N I BV 3 TN ]
)RR A JZ W | A 2 BELJE L B st [ 45 g ik Atk 20 % L 1 )2 550
WIRE AT T8 T 3t b 254 X i 28R4 8l o i 7 #9520 e B 45
R MR AT i 73 B AR R 5 Bt 40 44 ) B0 o A
AR R N 5 B )2 BELIE Hesl/ Iy SRl 2 n )22
KO A ELAE R s M 5 4y b 8 52 6 AR A R
IR AN K.

%G f LSRRI 0 155 T4 3)
FHIEARI; SHAERTS

HhESES: TUIS SCERARIRES: A

Parametric Study of Influence of Surrounding
Superstructure on Infrastructure’ s Dynamic
Response

WANG  Huaifeng'
ZHAI Yongmei®
(1. State Key Laboratory for Disaster Reduction in Civil Engineering.

LOU  Menglin',  CHEN  Xi*,

Tongji University, Shanghai 200092, China; 2. Department of Civil
Shanghai 200092, China; 3.
Shanghai Institute of Disaster Prevention and Relief.
University, Shanghai 200092, China)

Engineering. Tongji University,

Tongji

Abstract: Based on finite element method, a series of two-
dimensional plane strain models of typical framework and
underground station were built to study the influence of
superstructure on infrastructure’ s dynamic response with
various ground motion inputs, spacing between constructions,
stiffness and damping of subsoil, foundation buried depth and
floor and stiffness of superstructure. Results show that
earthquake wave exerts a tremendous influence. Interaction
diminishes rapidly with the increasing of the structure gap
when the damping of subsoil decreases and the foundation
buried depth and floors” number of superstructure increases,
interaction effect  of

gradually  augments. The

superstructure’s stiffness on interaction is negligible.
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Fig.1 Model of superstructure-soil-infrastructure
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Fig.2 Time histories and Fourier spectrums of

seismic waves

4 kg 3 S5 M2 R T AF G Bl 235 49 [ B 1)
AR TR, HbRR A B A3 1 25 S S BT AR Y
ALY D=0. 1 B, 78 P0214 M52 I R T AHXHE
AlGA 23%. 24 D > 1.0 W, b 45 5 T 4544 b

BN 30 IO )5 R A T

[
mooe
S W o=

SIS

B 3 1E5ZE BUR T Hh $k 45 b TRUAR A0 JEE 4R RO A 33 7K SE AL #8
Fig.3 Relative horizontal displacement of subway
station’s top and bottom board excited by

steady wave
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Fig.4 Relative percent of relative horizontal
displacement of subway station’s top and

bottom board excited by seismic wave
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Fig.5 Influence of subsoil stiffness
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Fig.6 Influence of subsoil damping
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Fig.8 Influence of superstructure
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