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SEISMIC FRAGILITY ANALYSIS ON NON-DUCTILE RC FRAME
STRUCTURES RETROFITTED WITH FRP

LU Da-gang*?, DAI Kuang-yu'? , YU Xiao-hui'?, LI Ning®
(1. Key Lab of Structure Dynamic Behavior and Control (HIT), Ministry of Education, Harbin, Heilongjiang 150090, China;
2. School of Civil Engineering, Harbin Institute of Technology, Harbin, Heilongjiang 150090, China;

3. Research Institute of Architectural Design & Urban Planning, Tianjin University, Tianjin 300100, China)

Abstract: Seismic fragility analysis is performed for non-ductile reinforced concrete (RC) frame structures
retrofitted by FRP. Three non-ductile RC frames designed with 3, 6 and 9 stories are used as the study cases.
Three different rehabilitation strategies are adopted for each case structure. The cloud method and the Pushover
method are used for the assessment of seismic demand and seismic capacity, respectively. The derived seismic
fragility for the non-ductile RC frames retrofitted w/o FRP is compared to evaluate the effect of FRP
rehabilitation. The results show that FRP rehabilitation is an effective alternative to improve the seismic
performance of non-ductile RC frame structures. Among the adopted rehabilitation strategies, the one used to
strengthen the lower stories can mostly promote the seismic capacity of the non-ductile RC frames. Moreover, the
improvement of structural performance due to FRP rehabilitation is related to the height of the non-ductile RC
frames. With a given rehabilitation strategy, the higher the frame is, the less improvement on structural
performance is obtained.

Key words:  FRP; non-ductile; RC frame structure; seismic fragility; seismic retrofit
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Table 2 Cloud-method statistical results of structures before

and after being retrofitted with FRP

NG So i Poiim R
S3-0 -3.24 0.92 0.38 0.83
S3-1 -3.25 0.92 0.38 0.83
S3-2 -3.31 0.90 0.38 0.82
S3-3 -3.20 0.96 0.34 0.86
S6-0 -3.19 0.76 0.30 0.81
S6-1 -3.21 0.76 0.29 0.82
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Table 3 Maximum inter-story drift angles of structures

before and after being retrofitted with FRP corresponding to
different limit states
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Fig.1 Seismic fragility curves of structures before and after
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being retrofitted with FRP
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