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Tab.1 Structure component parameters mm
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Tab. 2 The maximum inter-story drift angle at various

re-services term of the performance point
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20 1/2008 1/104 1/596  1/53 1/156 1/35
30 1/1393 1/84 1/408 1/35  1/120  1/35
40 1/1095  1/74 1/321  1/35  1/100  1/35
50 1/525  1/67 1/228 1/35 1/97  1/35

N




%2

Rl % . A R OAT R B E A5 R M AT 233

WF 2 Al E A R A AR R A RS
SER BT 7 N T 0, {EL S e A5 R b A R i )
JT 7R 27 1) b R Bt B T PR O B o e A AR
B A 47 e o 1 A s 8 8% IS B 2 T AR T ik /.

Mg SRhal LG

(DXFRF 7 BRI RS T 28 e
FH T A% J2 P9 5 ek J22 D) 43 8% 1) S5 KA /N B
rhORE 4 M 2 ) 62 8% AR BRAE 1/550, W /2 BV
R LR ok B 5 A I i 8 0 A 4 e T 4R
T2 RV R PR R R 0 L O R R 45 4
VR 555 J22 A 1 B o e 2R T A S 1 B K AELATS R /N T AR
T8 TR A 2 R A BRAF 1/50, T 2 5 il
b RE T 55 2 A 1 SR T AR TR A

(XL F 8 B THRUEE T . Z A7 il
Hi 2R T 25 4 R B A Nl R R e 2 ]
B 1 BRAE , Bt I 2248 300 0% 4 0 45 0 1 )2 () or
BN, J5 20 a PNl R RTE B BRAE , 3X 2
(K] kg B8R 25 K 4 ) W o el P AT FR sl 20 326 17 51K
HLJ2 25 40 3 38 1) b R A T 2 ) B A 2 T /)
1.

(X R T 9 BEBHFRUBE SR AF T, 2 i Hh R A
FH T s 2 8] 57 B R B B (L AR 25 4 475 Ak
“HRERNE T RIRES s 7E 9 B MR E R, B
P2 BB (8 AR PR FE AN S, 45 0 kb F 58 4 3R
3.2 H5H A R e Ao R ALY, 1 ith 2k

AR S A3 S0 Ko S B0 R R A ARE R R A
XoF 25 K ) O SR HEAT T AR A 5T L BT SR BRI AR
TGRSR 3 Wiow , Horh 0, S B A sk 2
(] 42 8% £y B AR AN [ B I 55 9% 17 1 5 460 1 ot 2k
WE 1 PR, S0 548 B R B 7 AR R ERE 2 TS
SR A0 FH I 0 ek /0 e B ) 0 R BN B 2 TR,

k3 HMMEEFER S

Tab. 3 Damage levels of structures
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Fig. 1 The vulnerability curves under different

damage states

1.0
09r
08
N 07F
06

0.5 L L 1
50 40 30 20 10 0

t/a

B2 ki

Fig. 2 Time-varying resistance curve
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Fig. 4 The comparison of the different damage states with 9 degree earthquake response of different combinations
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Seismic performance evaluation of

existing reinforced concrete frame structures

CHEN Jian-yun™', WEN Rui-zhi*, WANG Bao-feng'

( 1. School of Civil Engineering, Dalian University of Technology, Dalian 116024, China;
2. Institute of Engineering Mechanics, CEA , Harbin 150080, China )

Abstract: The seismic vulnerability of existing structures was studied. Considering the fact that the
residual life is usually shorter than the reference period, the parameters of earthquake action at various
re-service term are given based on the equal exceeding probability principle. Firstly, the impact of
different soil conditions on ground motion parameters was analyzed, and the stochastic time-dependent
characteristics of resistance were taken into consideration, then the seismic ground motion parameters
were adjusted. Furthermore, using these parameters the seismic vulnerability analysis of existing
structures was done based on the probability Pushover analysis. The results show that the failure

probability of structures increases with the decrease of residual life.

Key words: existing reinforced concrete frame structures; seismic ground motion parameters; probability

Pushover analysis; function of resistance probability density; failure probability



