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Sei snic wollgp s res stance of RC frame structures

—~Cas studieson signic danagesof sveral RC frane structures under
extrane ground motion in W enchuan Earthquake
YE Lieping , LU Xinzheng , ZHAO Shichurf, L1 Yi

(1 Department of Civil Engineering, Tsinghua U niversity, Beijing 100084, Ching
2 Deparment of Civil Engineering, Southwest Jiaotong U niversity, Chengdu 610031, China)

Abstract: The sisnic danage of several groups of RC frames in the hardest-hit zone of the Great W enchuan
Earthquake is introduced In each group, some franes oollgpsed while others survived, degite that they had smilar
site condition The collgpse resistance of wo typical franes in earthquake is analyzed with elastic-plastic time-history
analysis, pushover analysis and collgpse margin ratio(QVIR) analysiswhich is based on incranental dynamic analysis
(DA). The corregponding collgpse resistance research and calculation methods in foreign countries are introduced
The main influencing factors and the evaluation indices that control the structural collgpse resistance, aswell as the
global redundancy and integrity, are disussed Based on this study, the following methods are identified to be
effective in improving the collgpse resistance of franes (1) guarantee the global loading resistance cgpacity and lateral
defomation capacity; (2) increase the redundancy and integrity; (3) achieve rational yield mechanisn with proposed
engineeringmethod; (4) buildup dual-system for frame structureswith infillwalls Finally, the problems that may need
further research on structural collgpse are proposed

Keywords W enchuan Earthquake, RC frane; collapse; elastic-plastic time-history analysis oollgpse margin ratio;
redundancy; integrity
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Fig 1 Damage statusof XuankouM iddle School
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Fig 2 Plan of classroan buildingA and F,

office building H and classroom building D
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Fig 3 Damage of buildings in Xuankou M iddle School

( c ( ) 1 (



70

; H 11 ,
3 ),
( ), :
L M N, 3 ( ),
3 , 4
1 , 2
( 4b 40));3
) 1
1
, 1
, 1
’ 5 4
Fig 5 Damage of a 4-soriesRC frame at Yingxiu Towvn
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Fig 4 Damage of a 3-sories frane building at Yingxiu Tovn ,
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Fig 6 Damage of school buildings at B eichuan
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Fig 7 Damage of south classroam building, Beichuan
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Fig 8 Damage of 8-siories RC frane, Beichuan

11 PGA , 10
PGA =1g PGA
1g), 9 ,

) A ,

H , 9a , A

, A

H - (NS+UD),

, H

72

A

Fig 9 Camparion for damages of classroom
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Fig 10 Camparisn for pushover curves of
classroom building A and office building H

( incramental dynamic

analysis, DA)
DA , ,
1 DA ,
,ATC-
63 ( 20 ) ,
,ATC-63
[3]
( N.)
(ATC-63 1 S.(T)
).
N, . N¢/N,
(collapse possibility)
, 50%, 50%
, (Sa (T1) so% )
(Sa(T1)som )
(S () )
OMR (oollgpse margin ratio) ,
MR = S, (Ty) so% /Sa (T2) (6)
v Sa (o) som 50%
S.(T), S.(Th)
S.(Ty)
CMR OMR

) M SC.MARC

THUFBER ,
(el THUFBER
OMR A
H 11 ,
A OMR 2.5, H OJVR
5.3, A OMR 2 ,
H A
11 A H

Fig 11 Camparion for fragility curves of classroom
building A and office building H in Xuankou M iddle School
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