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Collgp == prevention of building structures

a leson fran the W enchuan earthquake
YE Lieping, QU Zhe, LU Xinzheng, FENG Peng
(Depariment of Civil Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The asisnic cgpacity of engineering structures is the first line in the earthquake defense systan of the ciety.

Building collgpse isone of the major earthquake devastating consequences Damnages of buildings generally reflect the degree
of earthquake disaster Asa reault, the aseisnic cgpacity of building structures, egecially their cgpacity o prevent collgp e,

isof great importance to the overall earthquake defense systam of the sciety Based on analyzing the building sisnic damage
in theW enchuan earthquake, methods to increase the overall aseisnic cgpacity of building structures are discussed in the
framawvork of systen theory Some key problems and suggestions for seisnic design, egecially for increasing the cgpacity
prevent collgp<e of building structures are proposed It is shown that the safety margin of building structural systams can be
divided into 3 levels fundanental, integral and unexpected safety margins The overall sisnic cgpacity and collgpse
prevention of building structures are mainly detemined by the integral safety margin and unexpected safety margin L ack of
unexpected safety margin is the main reaons of the severe building damage in the W enchuan earthquake The unexpected
safety margin of a structural systen mainly comes fram its robustness, stability and integrity. Research on the integral and
unexpected safety margins of building structures is still limited Corregonding requirements and $ecifications in current
design code for building structures need to be improved

Keywords Wenchuan earthquake; building sisnic danage;, sisnic system; oollgpse prevention; robustness sability;,

structural integrity
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Fig 2 Typical structural system of school building in Sichuan

Fig 1 Damage of Juyuan middel school building

(b)

Fig 3 Damage of school building in Pingtong town
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Fig 4 Seisnic damage of RC frames
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Fig 5 Danage of frane-shear wall buildings
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Fig 6 Lateral-load resistant behavior of structures
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