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Analysis of Progressive Collapse Resistance Capability

of Reinforced Concrete Plane Frames Based on OpenSees

YI Weijian", DENG Qian
(College of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract: The progressive collapse resistance of reinforced concrete plane frames removed post column was
analyzed based on Pushdown method. The effect of the floor layers on the progressive collapse resistance capacity
and the vierendeel action of the damage structure was investigated. At the same time,a method for calculating the
system reliability of the reinforced concrete frame structure removed post column was proposed. By simulating static
test of constrained beam, single—layer plane frame and multi—layer plane frame, the correctness of the finite element
model based on OpenSees was verified. The 2,4,6 and §-layer reinforced concrete frames were analyzed,and the
Pushdown curve and the frame beam axis force curve were obtained. The bearing capacity enlargement coefficient
was calculated by the Pushdown curve,and the correlation between the frame beams was set by the relative size of
the strain of the frame beam. The results show that with the increase of storey, the average bearing capacity of single
story decreases, and the probability of progressive collapse of structural system increases.
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Fig.2 Simulation and experiment comparison

of beam load-displacement curve
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Fig.3 Geometrical dimension and section reinforcement
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Fig.8 Reinforcement diagram of beam—column section
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Tab.1 Calculation results of bearing capacity

of different floor plane frames
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2 )2 0.152 3 0.150 0 1.0 0.985
47 0.154 4 0.150 0 1.0 0.972
6 )= 0.154 4 0.149 9 1.0 0.971
8 )= 0.154 4 0.149 6 1.0 0.969

FRMRBMEA p = 1-T10(1 - po),p: HIRJZPAE
FEBRIG 2 | JEMEZR A SRR, IR B AR &
REMERIT LGRS,

R5 BIERFHRIBME

Tab.5 Conditional probability of failure of each frame

HEZR 2 H P i P B
27 5.28¢-3 3.68¢-3 8.94¢-3 237
47 1.51e-2 8.18¢-3 391e-2 1.76
6 )z 2.32¢-2 1.27e-2 8.37e-2 1.38
8 )2 2.88e-2 1.53e-2 1.28e-1 1.14
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