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NUMERICAL SIMULATION FOR QUASI-STATIC COLLAPSE TEST OF
RC FRAME

LI Yan-jun , LU Da-gang , WANG Zhen-yu , WANG Guang-yuan

(School of Civil Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract: The study was motivated by the participation in the blind prediction contest of the RC frame
quasi-static tests organized by Tsinghua University and Professional Committee of Collapse-prevention of
Building Structure of Association of Earthquake Resistance and Disaster Prevention, Architectural Society of
China. This paper presents the simulation of the nonlinear response of a quasi-static test of RC columns, RC beam
column joints and a RC frame under inverse triangle loading. A finite element model based on the fiber section is
used for beam and column specimens. A macro model is used for a beam column joint specimen and its material
behavior is identified by modified compression-field theory. The results show that the simulation results agree
well with the test results. The analytical method is reasonable and reliable, thusly it provides guidelines for the
analysis of structural collapse tests.
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Fig.2 Beam reinforcement of joint specimen
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Table 1 Material parameter of steel bar
5 bt Jet A Je e PR IR
S| Bift/MPa  BRJE/MPa  JNAE  BRJE/MPa AR
o4 195000 390 0.0021 414 0.267
o6 203941 441 0.0022 529 0.342
B8 289850 582 0.0020 855 0.288
B10 265433 481 0.0020 745 0.236

x2 RRIMBSH

Table 2 Material parameter of concrete

S A ST PRPUE SR /MPa
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Fig.6  Skeleton curve of shear panel
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Table 3 Parameter value of shear panel

B ©) @ ® @
o B4 J)/MPa 2.97 4.13 4.58 0.23
BY AR 0.00021  0.0034  0.013 0.024

i BY W Jj/MPa 4.01 7.81 8.17 041
B B [ 0.00037  0.0031  0.0074 0.017
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Fig.8 Load-displacement hysteretic curves of columns
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