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Analysis of the damage mechanisn of a typical RC frame n W enchuan Ear thquake

Lin Xuchuan' Pan Peng1 YelL ieping1 Lu Xinzhengl Zhao Shichun’
(1 Tsinghua University, Beijing 100084, China; 2 Southwest Jiaotong University , Chengdu 610031, China)

Abstract: Many RC frane structureswere severely danaged with plastic hinges fomed at colunn ends rather than beam
ends in theW enchuan Earthquake, significantly different from the expected failure mode in seisnic design code Basd
on an investigation of a typical RC frane structure damaged in the earthquake area, tme history analyses using a
phisgticated finite elanent method were conducted Three modelswere considered, i e pure frame, franewith floor
dlab, and franewith both floor dab and infill wall A ground motion recorded at the town of Bajieo in the earthquake
onewas usd for the analyses, and camparin betveen the three modelswere carried out o investigate the effect of floor
slab and infill wall on the structural base shear, distribution of plastic hinges and failure mechanisn. M ajor findings are:
“ Strong column and weak beam” cannot be guaranteed for the RC frames designed according to the current Chinese
design code Infillwallsmay significantly alter the failuremechanisn of the RC franes W eak story mechanisn may
easily occur for structureswith non - uniform infill walls These findings suggest that the effects of floor slab and infill
wall should be considered in sisnic design, the stiffness and strength of columns need be enhanced to achieve " strong
column and weak bean” behavior, and structural elaspo - plastic analysismodel dhould take slabs and infill walls into
account
Keywords RC frane, <isnic performance; floor dlab; infill wall; finite elanent model; tme hisory analysis
failure mechanisn
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Fig. 16 Residual deformation for Case 3 ( after earthquake)
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