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Study on the Seisn ic Collapse Resistance of Structural Systan
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M inistry, Beijing 100084, China)

Abstract: Structural system isvery mportant for the collgp s resistance of structures under extrame disasters But currently there is still
lack of quantitative evaluation method for structural systen. Taking aseisnic structures as exanples, the safety marginsof structures are
discussed, and it pointed out that the structural safety margin ismade up of safety margin that is beneath the structural element level
and the safety margin of global structural systan Factors that may control the safety margin of global structural systeans are analyzed
then In order 1o give a better evaluation for the safety of whole structure, CollgpseM argin Ratio (OMR) is introduce, which is based
on Incremental Dynamic Analysis ( DA) and is receivingmore international focus recently. Frame examples are given 1 illustrate how
0 evaluate the structural collgpse resistance under M ega-earthquake with MR
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Fig 2 Deformation of structure at different time( PGA =2000gal)
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Fig 3 Collapse possibilities of frames with Design Intensity VIl n Chnese code

3(a) 7
3 8
4.2m, 3. 6m, 6m
6m) ,
(b) , 8
MR =1.9, 3 MR =3.8,
8 3 ,
5%,
, 8 :
- NS
.3 0(

Earthquake Resistant Engineering and Retrofitting

(

+2.7m +
3
50%

),

Vol 32,Na 1 2010

MR



18-

2010 2

[1]

[2]

[3]

[4]

[5]

[6]

DA

( References) :

[J]. , 2008, 29(4): 1 9

Civil and structural groups of Tsinghua University,

Xinan Jieotng University and Beijing Jisotong

University Analysis on building seisnic danage in

W enchuan Earthquake [ J ].

Structures, 2008, 29(4): 1 9(in China)
.o M].

, 2005
Jiang J J
engineering[M ]. Beijing ChinaM achine Press, 2005
(in China)

Journal of Building

et al Disaster prevention and mitigation

[J] :
2008, 29(4): 42 50
Ye Lieping, Qu Zhe, Lu Xin-zheng, Feng Peng
Collgp = prevention of building structures a leson from
the Wenchuan Earthquake [ J]. Joumal of Building
Structures, 2008, 29(4): 42 50(in Chinese)
, SD. .
, , ) [M 1.
, 1999
Lin Tongyan Sbtesoury SD. Structural concepts and
gystemss for architects and engineers (Translated by Geo
L R, Fang E H and Qian J R) [M ]. Beijing China
A rchitecture and Building Press, 1999 (2™ Edition)
(in Chinese)

[M]. , 2006
Qin Quan, Lin Dao-jin, Mei Gang Reliability
stoochastic  finite elenent methods  theory and

gpplications[M 1.
2006 (in Chinese)
@B50011-2001,

Beijing Tsinghua University Press,

[S.

[8]

[10]

[11]

[12]

[13]

[14]

[15]

, 2001
(B50011-2001, Code for seisnic design of buildings
[ S]. Beijing China A rchitecture and Building Press,
2001 (in Chinese)

[J]. , 2009, (2): 17 29
YelLieping, Lu Xin-zheng, MaQian-li, Cheng Guang-
yu, Song Shi-yan, Miao Zhi-wei, Pan Peng
of post-yielding stiffness b seisnic reponse of building
structures[ J]. Joumal of Building Structures, 2009, 30
(2): 17 - 29 (in Chines)

W hittaker A, Hart G, Rojahn C Seisnic regponse
modification factors [ J]. Joumal of Structural
Engineering, ASCE, 1999, 125(4): 438 444

UBC, International Conference of Building Officials,
Unifom building code[ S]. W hittier, Calif, 1997
FBMA273, FEMA274, FEMA356, NEHRP Guidelines
For The Seisnic Rehabilitation Of Buildings[ S]
Washingobn D C: Federal BEmergency M anagament
Agency, 1996 Applied Technology Council, Seisnic

Influence

evaluation and retrofit of concrete buildings[ S]. ATC-
40, 1996

Quantification of building sisnic perfomance factors,
ATC-63 Project Report (90% Draft) [R]. FEMA P695
/ April 2008

[J]. , 2007, 24(12):
76 81
W ang Xun-liu, Lu Xin-zheng, YeLei-ping Numerical
smulation for the hysteresis behavior of RC columns
under cyclic loads[J], Engineering M echanics, 2007,
24(12): 76 81(in Chinese)

[J].
, 2006, 23(sup. 11): 131 140

YelLieping, Lu Xin-zheng, Ma Qian-li, Wang Xun-
liu, M iao Zhiwei Seisnic nonlinear analytical models,
methods and exanples for concrete structures[ J].
EngineeringM echanics, 2006, 23(sp.  ):131 140
(in Chinex)
LuX Z, LinXC,MaY h, LiY, YeL P Numerical
smulation for the progressive ollgpse of concrete
building due o earthquake[A ]. Proc the 14th World
Conference on Earthquake Engineering[ C]. October 12
- 17, 2008, Beijing, China, CDROM

Earthquake Resistant Engineering and Retrofitting February 2010



