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Structural layout
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Fig. 2 Schematic diagram of finite element models of three —layer (a), six —layer (b),

and nine - layer structures (c)
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Fig. 4 IDA curve clusters of carbon — fiber reinforcement (a) and steel — bonded reinforcement (b)
after earthquake damage to structures with different-heights
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Fig. 6 Linear regression results of carbon — fiber reinforcement (a) and steel — bonded reinforcement (b)

after earthquake damage to structures with different heights
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steel — bonded reinforcement (b) after earthquake damage to structures with different heights
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Seismic Fragility Analysis of Reinforced RC Frame Structure with
Seismic Damage Based on Incremental Dynamic Analysis

LU Shasha', XU Hong', ZHANG Yanan', XIE Yuhang®, LIU Shaodong'
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Abstract

Aiming at the seismic damage of reinforced concrete (RC) frame structures, and based on Perform —3D soft-
ware, we adopt two reinforcement methods, carbon — fiber reinforcement and steel — bonded reinforcement to rein-
force the earthquake — damaged concrete frame structures. Taking three — layer, six — layer and nine — layer RC
frame structures as examples, we study the seismic fragility of RC frame structures with seismic damage and analyze
their reinforcement effect based on incremental dynamic analysis (IDA) . The results show that with the increase of
stretrure’s height and PGA, the overall convergence of the IDA-curve clusters of the carbon — fiber and steel —
bonded reinforced structures at the third, sixth, and ninth layer are better after being damaged by earth-
quakes. The steel — bonded reinforcement can improve the convergence of the structure to the randomness of ground
motions, but with the increase of the structure’s height, the effect of steel — bonded reinforcement on the random
convergence of ground motion gradually weakens, and the steel — bonded reinforcement method has obvious effect
on the three —layer, low — rise structures. The carbon — fiber reinforcement has better control of the displacement
angle between the structural layers than the steel — bonded reinforcement. For the six — layer, middle — rise struc-
tures, the resistance of the structure to extremely rare earthquakes can be improved to a greater extent. For the nine
— layer, high —rise structures, the two reinforcement methods are practical, and we can choose one of them ac-
cording to the actual situation.

Keywords: incremental dynamic analysis; seismic damage to the reinforced concrete; RC frame structure;

seismic fragility analysis; reinforcement effect



