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Tab.1 Geometrical parmenters of RC frame structures
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Fig.1 Sketch map of frame structures
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Tab. 2 Statistical parameters of loads
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Fig.2 Faure dependence sketch maps
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Fig.3 Test results of storey drifts
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Tab.4 Simulation results of four-storey frame seructures under minor earthquakes

Xt BR EIF0g0
FEHERK KB E AR REER FEHEA RBER ] §E 45 bR REREX
1(2) 0.022 7 2.0009 [1] 1(2) 0.0227 2.0009 [1]
2(3) 0.004 5 2.612'1 [2] 2(3) 0.004 0 2.652 1 (2]
3(1) 0.000 7 3.194 7 [3] 3(1) 0.000 7 3.1947 [3]
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Tab.§ Simulation results of six-storey frame structures under minor earthquakes
X #F Doy
FEMK RBHER EkiXi1 HEEX EFEMEX RP AR o] §E 5 i REMKX
1(2) 0.022 7 2.000 9 [1] 1(2) 0.0227 2.000 9 [1]
2(3) 0.017 8 2.101 4 — 2(3) 0.016 9 2.122 4 —
3(4) 0.004 8 2.5899 [2] 3(4) 0.003 6 2.6875 [2]
4(1) 0.000 4 3.3528 [3] 4(1) 0.000 4 3.3528 [3]
5(5) 0.000 3 3.719 ¢ [4] 5(5) 0.000 3 3.4317 {4]
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Tab. 6 Simulation results of eight-storey frame structures under minor earthquakes
%t # 3 X K
FEHER REBER AR RB|HA FERHERX % E EE X1 REHEA
1(3) 0.022 7 2.000 9 [1] 1(3) 0.0227 2.000 9 [1]
2(2) 0.018 7 2.0813 - 2(2) 0.0202 2.049 6 —_
3(4) 0.0150 2.170 0 — 3(4) 0.014 8 2.175 4 —
4(5) 0.005 2 2.562 3 [2] 4(5) 0.004 5 2.612 1 {2]
5(6) 0.000 9 3.121 4 [3] 5(6) 0.000 7 3.194 7 [3]
6(1) 0.000 3 3.4317 [4] 6(1) 0.000 3 3.4317 [4]
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Tab.7 System reliability of four-storey RC frame

structures under minor earthquakes

s bk Jex#R
KREE ARES KPR WTRER
SE4M  0.0278  1.9142  0.0273 1.9221
SEAME 00227  2.0009 0.0227 2.0009
FHEF 00275 1.9189 0.0273 1.9221
PNET3# 0.0278 1.9142 0.0273 1.9221
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Tab.8 System reliability of six-storey RC frame

structures under minor earthquakes

.- Xt FR Ik 33 Bx
KRBHE WEEE KEME ol KGR
SEAMI  0.0454  1.6912  0.0433 1.713 6
A% 0.0227  2.0009 0.0227 2.0009
$FHEP 00335 1.8316 0.0324 1.8467
PNET ¥ 0.0281 1.9095 0.0269 1.9284
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Tab.9 System reliability of eight-storey RC frame

structures under minor earthquakes

.- X} B 4 Xt B
KYME WHEER KHME IRERE
SE4PS 0.0614 1.5431  0.0618 1.5398
sE4M¥E 0.0227  2.0009 0.0227 2.0009
KPS 0.0352 1.8094 0.0342 1.8224
PNET#% 0.0289 1.8973 0.0281 1.9095
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Study on System Reliability of Performance — based RC Multi - storey
Frame Structures under Minor Earthquakes

ZHU Jun - feng', ZHU Hai - hua', WANG Dong - wei’

(1. School of Architecture & Civil Engineering, Henan University of Science and Technology, Luoyang, 471003 China; 2. School

of Civil Engineering, Zhengzhou University, Zhengzhou, 450001 China)

Abstract: In this paper, failure of storey deformation is regarded as main failure mode based on storey drift.

The system reliability of RC multi - storey frame structure is calculated by using method of PNET. The result

is compared with that of Monte-Carlo method. The study result indicates that it is feasible to calculate the sys-

tem reliability of RC multi-storey frame structure considering the dependence of failure modes based on failure

of storey deformation as main failure modes.

Key words: reliability of system; frame structure; failure dependence; Monte ~ Carlo method



