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Fig.1 One-story symmetric spatial rigid-frame
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Fig.3 Torsional response of the symmetric structures

3.2 ¥EmEHMBAHETENLIEERE
3.2.1 &M FRABGYH
FHESW, RS —HE RS 0 RRA
BOWE(T,/T,). A TFEELAE T/T,>1 M5
¥, 0 F R R P R b o S D A, —
HHRTF T,/T, <0.9 3 0.85" . hEEEHER
T,/T. <1 W% K7, =0.1s, R BE=4,
DX, —BESBAERANA, B T/T, =
0.5,0.67,1.0, 2R 4.
0.3

~~T,/T,=0.50
—&-T,/T.=0.67
—-T,/T.=1.00

0% . 6

B RFMIT. s

M4 FETHAMELNHLE(RIHERE=M,
%5 3,7, =0.15)

Fig.4 Influence of the period ration(7,/T,)

3.2.2 BuiHe YA
G AGEFEER . ER KT AELSE, LU
T,/T,=0.5,7,=0.1 s R4 %R A S Fix.



KA, % ML R 2 A R PR % AR 4 O B 2 57

0.0 L i 1 i L I
0 2 3 4 5 6
H R T 5

() Wit RE—4

0.2¢

o 1 2 3 4 5 &
BiREAMT. /s
(b) it mE — 4

0.0 L 1
0

I

2 I3 4 S J6
HiRAMT, /s
() BRitHRE=4
5 pkumEm(r, =0.15,7,/T, =0.5)
Fig.5 Influence of the site conditions

1

4 Sritie

E3~BE5EREN, MG HEE—BH
BB AT RHEERN AR5 ARG A
14/ 391 L 6 5 4 7 O [ 000 i R S F BT 7 A
WA AR, W0 R B, AR TREER
0.05 WHEE(EEEKANED) BLAHEE
R0 1 XEFARRENFEA(EEEEANK
ar) Hi 3.

K TS R R RO X & BB A A A R R
AEEEHET —EWABRER"Y (RTH
B.ARIIH) EREN, X RITHEL
A R AR X 45 4 i 2 R AT 49 44 P9 1 R W B K, T %
W EERERNIBEAK, BERERREK, &

HIEZM 42D M E i K, X 7w XK
FHRERMEREE. R, EEXTRENK
AR BNMAERERTLMERZRESHIR
EWARARITNESE LR,

HETFEE R, AT E—-BOKRSI RN
EHMHRAT BAME K, HKZAT XE
REE" NS LT XERBRRLEB,
Fit:

B =B, +B. +P.n (20)
AP B AGHMET . FAPHAREEES R
HEARRLOE;B, IR HEBBRIAERIIEN
ERRLF L AR E-BHBRIEASIENS
B0 R,

WFB PHEEBARLORS, REEFER
BESHTABREER SdHEBNEREN 4
AEMETERY, BUEHWELOE(-0. 055,
0.05b;b AEHEFHRIERAFEHAK) HHHNE
2 88. 1%, BV F H & M (JGI3—2002) 4t
Xt REAR OB, =0.05 B4 88. 1% K RIE
%,

MF B, EHRER HWBREHESES
ENEWARKNEESEMARAN THX
4 T>1s0f,HERBANE K, XA ER ML
ENFO0.02; 45 IRAPM1 s BT 0.5 s B,
X LR B M 0. 02 3 KB 0.05; % FikE A
B, 1R % B =4 M R0 3 K F0.05.

5HWmMHL, .. BRNERMELRRL, B
REZ ESHWAREN TELN 8.5 L. K
BOXBEZRMEWAEKEHRABE.

R HE—XREH B TFTEREEAE,
3 By b 2B i S H P A B L O B VT BB A X
K- EBBEEYEAXNERITH, ERFIESH
BEAOEKTALT 0.05 HERMWOERMHER
B, {BX FEAR 150 F AT BE i A R Y.

5 it

WEREHTERMME RN 25 %, E
MHEMANE WA EEL B R EE4 4GB
500112010 B2 MBI ALY, ERT 5H
&G HIE R A Clough-Penzien b 72 3h B Hl
BREH NEEABABBAERE T HEREME
RIZEEERE 3 IR SR EW . A E—FHR
AT, R EL EOERERR S
BRHERN, MM KNTRA BT
HEMEARBHENSERROREER, BS



58 BN RKEZR(IER) 2011 4

HiwmORBEHERNARAN YTHAMK MR SHHRE[I]. LR TE$H,2003,36(5) :5

WRGEEEEATRE ;N TERHEHREW, - 10.

ZEE—RMA RN W EE SRSl [6] HEREDIA-ZAVONIE, LEYVA A. Torsional response

B , B4 R B, S R 2 B of :timmitric buil:ingst.lo irll:c;);le:m :nd iha::e‘deslauy:(i
. ‘ earthquake ground motion . Earthquake Eng c

EwmBx, XHERTALLRERHFERE Dyn, 2003, 32(7) :1621 - 1038,

#%Iﬁ: [7] PENZIEN J, WATABE M. Characteristics of 3 - di-

mensional earthquake ground motions[J]. Earthquake
Eng Struet Dyn, 1975, 3(4) :365 - 373.

[8] #Myml,EFRARBEH F-BARUBTREEH

NHFEMBAFE[]]. T 5% %] ,2001,18(3):

358 - 363.

RIEE EEE,FRE RERASHNARERK

BHII]. £ AT BR%¥H,2006,39(7) :1 -8.

[10] e BRAROIIRNEHBRERBNIR
[D]. b - EEANEH R LR AR FS,
spatially correlated seismic excitation [ J]. Earthquake 2001.

Eng Struct Dyn, 1991, 20(99) :821 - 838, (1] XU, 4052 AR 48051 6 5 4 4 R 4 56 0

[4] HE KBXNHEMESHET/AGRIERTHHE BEE[)]. TR RS fi B %k ,2006,28 (3) ;12 -
BRRBR(D). L. AFAEEATEE, 14.20,

2006.

[5] EXEEZ4LE . UR ETHFARALNLRIEE

[1] =M BHEKZED S X)IHBRRSTHER
ERLABERRERESHHI). SHIEM,
2008,24(3) ;12 - 15.

[2] DEL A, LLERA J C, CHOPRA A K. Estimation of
accidental torsion effects for seismic design of buildings [9]
[J]. Earthquake Eng Struct Dyn, 1995,21(1) ;102 -

114.

[3] HAO H. Response of multiply supported rigid plate to

Torsional Response of Symmetric Building Structures Due to Multi-support
Random Seismic Excitations

ZHANG Meng'?, ZHAO Gui-feng', MA Ren-le’, HE Min-juan’

(1. School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Department of Building Engineering,
Tongji University, Shanghai 200092, China)

Abstract: A linear structural system that consists of a rigid slab supported by four columns has been studied
based on multi-support excitation theory. The appropriate parameters of Clough-Penzien seismic random mod-
el, used in the analysis, are given according to the code GB 50011-2010. The results have shown that, spatial
variation of ground motions will induce significant torsional response in the case of a symmetric building, where
distances between supports are relatively small compared with those for multi-support structural systems. The
torsional responses depend strongly on the period and the frequency ratio of the system, on the local soil condi-
tions, and on the time for seismic waves to travel across the base of the system, etc. It has also been found
that there is little influence on the top part of a multiple-story symmetric structure subjected to spatially varying
multiple excitations. The most influence is focused on the bottom of the structure. Such influence can be well
interpreted by Saint Venant Theory.

Key words: symmetric building structure; clough-penzien seismic random model; multi-support excitation;

torsional response; equivalent eccentricity



