E27% %3
2010 £ 6 A

it 5O

Chinese Journal of Computational Mechanics

Vol. 27, No. 3
June 2010

XEHE.1007-4708(2010)03-0476-06

JE & 1% 2 GT 4 _E B9 B J& 25 14 Wi Iz 43 A

s> W2
In 717

i E 3R

(LR R BARES B skl AR ER L=, Kb 410075;
2. RGEH TR Mg 5 AT i TR KT R S, K% 116024)
W OEREARACHTNER ARNAREATAEAEH 2 ANBE RN B ZREME R AT A7
HEZLREIEARAEM ML, BT AXAAMNRDI A EZEUM T ERS THELEZTEREND
XPTHLOMEE NPT AR Z R EW R R WA oE 8 R AR k2 T 2R St B 43
AR RN AT RS TN AT R 2N T EERER LR BEENRRLE N W, F
MHEANMBEWNARE Y HHTTHE.FIHT —LAENER.

KER FEREMF R B EREBE M WBEENRRLE

FE 45 EKS:TU3LS

1 5 5

RS R R ZR Rt A R RR J  E
I . — RO AR A VI LA E DL L BT
VR AE AR S5 R AE B T8 235 0 T 418 B 422 5 b T A 3% 1Y
AR FRAE AL . FEMRIEN T R E AR
Y AR GE G 35 B BN (BB R 4548 i SR AR
SRR EER AR RV BERE L T H
b AR w2 T AR AE e iR A T B9 5 B P AR 22
IBATHE X IR P UK S I A R A TR E A
WEEE . M Bt 70 FARTF LR B E 454 %
Sk IR SR Tz e
SR A BIF 9 R 22 e T S AR A Sy 2 B 10 i
W TR RAIE T EARG AT A R B
% FARAE A A AR L MR AT SR AR O
CIRDEC IR i e TSN AN E 2 A e
TR 254 55 B 4 # A o ) JE P IR S5 iR R A
HEENOIFM ML E L, FEAb 7 EX %
B AL PR VE Y R S5 IR R AT T £ 07 T A BF
5, EBEAMEAE L RS WK R b
LIS iR (V<757 7 SN | 5 R 6 DO R =) F 1A
TR R M AR TR PN R Uk A A A R AR R
FEVE D7 T A ST AR 2D

W F8 B H:2008-03-27 ; 18 B #S W B B #8 : 2010-01-23.

E & WA : FR AP AR BRI (2006 BAJ03A03)
A .

EEREIAE 8 (19820, 58 .+
(E-mail: wei. guo. 86@gmail. com) ;

2B (1957-) 3 B4 87
Wi FR (1980-) L B, i+

CEKARIRES : A

AR SC LA g 30T M 7 ALVl A DA i A TR 2
JE T A AL Y AR LR R AE L LSRR A 1 5 1 X
SCAE T AR RS BB WEE A5 R BT IS L 4
H T R R i 5 B TR R L O Rk AR A
(R DL HEAT FEBE L 3 A 17 AR L A 1 X B Jas 45 44 i)
O R0 5 DG A R Jim 235 Ay 49 T Wi O e /N Ak ) ) S 0
[F s AR St 6 22 1 B Jes 445 49 22 1) AH H AR B 82 1
AT T .

2 HgHIE

FARGEF R BT OIBERY , I n J2 FIRE5H
SCHEA m AW RS IR S5 51505, 53 BT
TR F B s e usOn) J2 BT 34k
SEATEAE S AR T B 254 Sy 1 AR IR 4 LA
K TAEPE  — e i R AL TR MRS 7 AR
PE AR G5 15 2k 1k B ) 25 4 3 R A8 B i — IR S5 1
R BRI 1 PR AR b . A
VFE R e A SCR ISR ik o TR
PE B g 0 07 A A IS 2 v 30 0 A s R Ot SR A5 A4k
PEAL Ty ¥ 5 S BR 4 SRR AF AR — 8 M 25 1 . (H 2 %
B I T RS R Oy R A TR AR
Z I HT
2.1 fHEER

AR B 312 (1) Boue-Wen Y615 JE 4k
AT 8 A J2 () [0 A T R R A SR O 4
JFR W] IZ A GE BT W I WL AR 22 S5 40 1 AR Ze R R
fE.Y. K. Wen i % 25 ¥4 1) BHL JE 7 J2& 26 1 A 2 il



B #.%: FaERANLAHES

A v R AT 477

P
% 34
m
o
Ko,
Koy M
[T
'k;ulml"rrl ) Ll
ks 0 my
. Moy
Kot 1 Costt Al
My
I;‘ph"-',.z
My,
K1y

Pl 7777

B 1 ZREHIR R RRR &
Fig. 1 Schematic diagram of the model of

primary-secondary systems
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Fig. 2 Effect of nonlinearity of primary system on seismic response of secondary system of different frequencies
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Seismic response analysis of secondary system mounted
on nonlinear primary structure

GUO Wei*"*, LI Hong-nan*, LIU Guo-huan®
(1. National Engineering Laboratory for High Speed Railway Construction, School of Civil Engineering and Architecture,
Central South University, Changsha 410075, China;

2. State Key Lab of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China)
Abstract: Based on the code for seismic design of building in China, primary systems usually yield before
secondary systems’ destruction under the severe earthquake loading in practice, so the non-linearization
characteristic of primary systems usually plays an important role in the dynamic analysis for primary-sec-
ondary systems. Owing to this reason, the dynamic response expressions of primary-secondary systems
are studied and proposed in this paper, which are based on the theory of random vibration and the equiv-
alent linearization method. Then, the response expressions are used for explain the effect of nonlinearity
of primary system on the response of secondary systems, while the response variance is adopted as the a-
nalysis index. In the numerical analysis, two simple and generic structures, which is 3-degree of free-
dom and 10 degree of freedom respectively, are used to study the response properties. Moreover, the
optimal position of secondary systems represented by the minimum response variance, and the interac-
tion between multiple secondary systems are also calculated and analyzed. In the end, some valuable

conclusions are studied.

Key words: primary system; non-linearization; equivalent linearization; secondary system; optimal position



