EALBR A
20134E 4 A

M B K % % #A R P2 O
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol.41 No. 4
Apr. 2013

TEHE . 0253-374X(2013)04-0510-05

DOI:10.3969/j. issn. 0253-374x. 2013. 04. 005

BRBEN-T-EREEERNEMSEHR
Fops BB R A, B

(L A A% TATRBRERESLEHE, B 200092; 2. AFAE @ATRER, B 200092;
3. BT R%E LB RBRBIGT I, L 200092)

RE. RABRITFE, BRI - SR RRR =4
B, BESE T SR sh Bl Oy i B i A 12 B U e & FE
JE b ERME AR, LSRR EN - L4
HEAEH (SSSD MR, S ITSRERA, ERETENH
YrHES 77 1 B9 ML AR BIURN T » SSSI B BEJLF- % 5 SSST R i
BN MR R o DI ARG s BY DT e/ BB /D 2
Rl , W SSSI AN BB s Wi 454 5 B in 45 e R 4
R b 5 SSST 28037 o B 2.

XE@R. SH-T-SHWNEERR; T-SRHEEER; 35
LAFSE s B RS
HESHES: P315.9 XEAREE: A

Parametric Study on Structure-Soil-Structure
Interaction of High-rise Buildings

WANG  Huaifeng'
ZHAI Yongmei®

(1. State Key Laboratory for Disaster Reduction in Civil Engineering,
Tongji University, Shanghai 200092, China; 2. Department of Civil
Engineering, Tongji University, Shanghai 200092, China; 3.
Shanghai Institute of Disaster Prevention and Relief,
University, Shanghai 200092, China)

LOU  Menglin*, CHEN Xi?,

Tongji

Abstract; With finite element method, a series of three-
dimensional models of structures and soil were built to study
the influence of seismic motion directions, the spectrum
composition, shear wave velocities and damping ratios of the
subsoil, the foundation forms and depths, floor numbers on
structure-soil-structure interaction ( SSSI) effect. The
calculation result shows that SSSI effect can be ignored when
the seismic motion is perpendicular to buildings’ orientation.
SSSI effect is directly bound up with the spectrum composition
of the seismic wave. SSSI effect is apparent if the shear wave
velocity is slow, the damping ratio is small and the foundation
depth is shallow, and especially the floor numbers of buildings

are the same.
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Fig.1 Structure arrangement plan (unit; mm)
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Fig.2 Structure arrangement elevation
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Fig.3 Time histories and Fourier spectrums of seismic waves
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Fig.4 Influence coefficient curves on different

excitation directions (R1 lateral excited)
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Fig.5 Influence coefficient curves with different

seismic waves
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Fig.6 Steady value of base shear excited by steady-state
wave with different frequencies
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Fig.7 Influence coefficient curve with different shear

wave velocities (R1 lateral excited)
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Fig.8 Influence coefficient curve with different damping

ratios (R1 lateral excited)
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Fig.9 Influence coefficient curve with different foundation
forms and depths (R1 lateral excited)

2.4 _ERGEHIEIRN

AHIHET AR R B R L & R
PR 2, RS ILE 10,/ 11 6151, 24 3 iEs5H
BRZZUHE R B, Bl S5 R )= BAY B n , SSST 28 b
AR R LA B (ELRE ) BB A — s 3, EL
JE¥CR 16 R R BREMALORT 12 B2 20 IR,

60
50 —— A
—o— 7 2

40 —A— AR 3
< 30
® 90

10

0 : |
_10 1 1 1 1 1 1 1 1
0 05 10 15 20 25 30 35 40

D
E10 FEEHFAEREETHM AL ME (R MER

B EHE)
Fig. 10 Influence coefficient curve with different
numbers of floors of middle building (R1

lateral excited)



514 ¥ K% ¥EHRAERBER

HaE

R2 BEIAREH
Tab.2 Numbers of floors of each models
BER/ 2
i ks i o
1 12 12 12
2 16 16 16
3 20 20 20
4 4 12 4
5 20 12 20
—o— A
—a— {4
—A— A5
§
———32
_10 1 1 1 1 1 1 1 J
0 0.5 1.0 1.5 20 25 30 35 40
D
11 HBEHRTEARBEH TR DAL (R HEH
HEMED)

with different
numbers of floors of lateral buildings (Rl

Fig.11 Influence coefficient curves

lateral excited)

IX EE S o G I R AN R B A B X SR R
FEAY. SRS IR R I, 0 P R S5 AR
MR, R Z MR, AR R B KB BL R AR FE P I 454
BRSSP IR SRR B R i, X B AT
AP SEHMR -3, RARAR SR

3 it

AICRAARITITH, B T — R -2 R
GERy = EREAY , BESE T MR Shi sl 7 1) RSB i 4
TR B R R LRI R R SR B RS 1
REREX G- -GS E AR AR . 2
P RE N, EEE TS W HEPI T i B MR 3
BT, SSST R JLF- Ky % 5 SSST A M i K/ 5 R
PEITIE BLo3  VIAE 2% 5 DY DT E /D L BHLJB /D ZE A 3
RE U SSSI L B 2.5 P 450 5 BARSS 4 bk
JEHAE Rl , SSST 35 5 .

B A BTG R AT AL BB W EST™
HEMW ARSI RN, L, 8 YRR R
AHBHFY SSST B4 K % 45 Hy 2t 7R i) L 4 5200 [
i, t. 75 BN B A B AR S B SRR ) 3l g i o
13534

X3k

[1] Whitman R V. The current status of soil dynamics[J]. Applied
Mechanics Reviews, 1969,22.1.

[2] RichardsonJ D. Forced vibrations of rigid bodies on a semi-
infinite elastic medium[D]. Nottinghamshire: University of
NottinghamDepartment of Mechanical Engineering, 1969.

[3] Warburton G B, Richardson J D, Webster J J. Forced
vibrations of two masses on an elastic half space[J]. Journal of
Applied Mechanics-Transactions, ASME, 1971,38(1):148.

[47] Warburton G B, Richardson ] D, Webster J J. Harmonic
responses of masses on an elastic half space[J]. Journal of
Engineering for Industry, ASME, 1972,194:193.

[5] Nakagawa S, Kuno M, Naito Y, et al. Forced vibration tests
and simulation analyses of a nuclear reactor reactor building
[J1. Nuclear Engineering and Design, 1998,179(2):145.

[6] Kitada Y, Hirotani T, Iguchi M. Models test on dynamic
structure-structure interaction of nuclear power plant buildings
[J]. Nuclear Engineering and Design, 1999,192(2/3):205.

[7] Xu]J, Costantino C, Hofmayer C, et al. Seismic response
prediction of NUPEC’s field model tests of NPP structures with
adjacent building effect [ C]//2004 ASME/JSME Pressure
Vessels and Piping Conference. San Diego: 2004.1—11.

[8] Broc D. Soil structure
experimental results [ C]//2006 ASME Pressure Vessels and
Piping Division Conference (PVP2006/ICPVT-11). Pressure
Vessel Technologies for the Global Community. Vancouver[s.
n.]: 2006:1—6.

[9] LouM, Wang H, Chen X, et al. Structure-soil-structure
interaction; Literature review [ J ]. Soil Dynamics and
Earthquake Engineering, 2011,31(12):1724.

[10] EIL, BF%E. REEIT AR G+ 2R R 45T
BN FLT]. EoERETHEEAR, 2007(1):60.

XIA Jiang, CHEN Qingjun. High performanc computing in

interaction: theoretical and

complex topography seismic response analysis [J ]. High
Performance Computing Technology, 2007 (1) :60.

(111 AR, g HOHAERENNEREELATESH
MALCl//ELTEREME R SR ERITEEARATNS. X
¥ : [HRAEARH], 2007 : 30—33.
BAI Jianfang, LOU Menglin. Construction and application to
civil engineering of parallel computing systems[ C]//Seminar
on Numerical Method in Geotechnical Engineering and High
Performance Computing. Dalian:[s.n. ],2007:30—33.

[12] #3, MAE. WEHEELENEM PR AED] |
BeokFEMR . HRPHEERR, 2004,32(3):281.
LOU Menglin, PAN Danguang. Hysteretic damping application
in time domain analysis of soil layer[J]. Journal of Tongji
University: Natural Science, 2004,32(3):281.

[13] #k3kih, MEE, JEral. L)2HR R A 0l A Tk
Feymall]. RFRFEER: AARER, 2003,31(7) . 757.
LOU Menglin, PAN Danguang, FAN Lichu. Effect of vertical
artificial boundary on seismic response of soil layer[J]. Journal
of Tongji University: Natural Science, 2003,31(7):757.



