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Study on Impact of Coupling Effect of Durable Damages
on Seismic Behavior of Joints in Reinforced Concrete
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ZHOU Jinghai' ,ZHANG Xiaoying” ,PAN Meixu’ ,KANG Tianbei’

(1. Construction Energy Conservation Research Institute, Shenyang Jianzhu University, Shenyang, China, 110168 ;
2. School of Civil Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 )

Abstract ; This paper studied the impact of coupling effect of the durable damages of reinforced
concrete structure on seismic performance. Considering the nonlinear bond-slip, the nonlinear finite
elements models of the joints of the beams and columns in the reinforced concrete structure were
founded by the ABAQUS package. Through the analysis, the impacts of the carbonation of the con-
crete protective layer,the corrosion of the longitudinal bar in the beam and the coupling effect of
the freezing and thawing cycle on the seismic behavior of the joints of the beam and column in the
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reinforced concrete structure can be investigated. The result shows that under the three factors take

effect at the same time , when the steel bar corrosion rate increased from 5% to 10% ,the specimen

of accumulated energy dissipation capacity and limit displacement attenuation , took place in the de-

generation of seismic performance. When the condition of the rebar corrosion rate is 10% ,the hys-

teresis curve appeared bow-shaped, the bearing capacity and ductility of the specimen are falling

sharply. As the concrete carbonation,specimen to improve bearing capacity and ductility is gradu-

ally reduced. Conclusion is that the increase of any factor can result in the rapid decreasing in the
seismic performance of the specimen. Under the three factors take effect at the same time, the worst

influence on exterior joint seismic performance.
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Fig.2 The size and reinforcement of exterior joint
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Table 2  Exterior joint numerical simulation scheme

USRS BT/ mm SEiR/ % REMIEIRREL
BID -0 0 0 0
BID -1 0 0 90
BID -2 0 0 180
BID -3 25 0 0
BID -4 25 0 90
BID -5 25 0 180
BID -6 25 5 0
BID -7 25 5 90
BID -8 25 5 180
BID -9 25 10 0
BID - 10 25 10 90
BID - 11 25 10 180
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