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Study on deformation control mechanism of RC frame-prefabricated shear
wall structure strengthened with external rocking frame

ZHANG Zhangrong, JIANG Shaofei, DAI Liangliang

(College of Civil Engineering, Fuzhou University, Fuzhou 350108, China)

Abstract; To solve the unfavorable deformation problems of asymmetric RC frame-prefabricated shear wall
(AFPSW) structures under earthquake excitation, such as inter-story drift concentration and plane torsion, a
seismic strengthening method of attaching external rocking frame was proposed to improve the seismic performance
and damage deformation capacity of the AFPSW structure. The dynamic equation of the structural system was
derived, the deformation control mechanism was revealed, and the corresponding design method was put forward for
rocking frame. To verify the proposed method, the AFPSW finite element model was established and verified based
on shaking table test. On the basis of the model, nonlinear dynamic time-history analysis was conducted, and the
deformation modes, damage states, and performance improvement of the AFPSW structure with and without
reinforcement were investigated. Results show that the drift concentration factor Ny and torsion of the strengthened
structure were reduced by 20.9% and 53% respectively under peak ground acceleration of 0. 62 g, which greatly
improved the unfavorable deformation of the structure and reduced the damage level of the system. It indicates that
the dynamic equation of the structure was correctly deduced, and the proposed reinforcement design method is
effective, which can remarkably improve structural uniformity and seismic performance.

Keywords: external rocking frame; prefabricated concrete structure; dynamic time-history analysis; drift

concentration factor; deformation mode
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Fig.1  Overview of shaking table test
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Tab.1 Similarity ratio of model system
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Fig.2 Torsion of the structure
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Fig.3 Torsion angle of the structure under different
peak ground acceleration
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Tab.2 Ny of the structure under different peak ground acceleration
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I SE/ g B u,/mm Npcr B u,/mm Npcr B u,/mm Npcr
0.10 1/1 112 2.63 1.03 171177 2.45 1.04 1/1 210 2.45 1.01
0.15 1/834 3.43 1.05 1/870 3.05 1.13 1/915 3.06 1.07
0.20 1/730 3.61 1.14 1/720 3.86 1.08 1/776 3.36 1.19
0.31 1/562 4.41 1.21 1/665 3.76 1.20 1/702 3.39 1.26
0.40 1/461 4.89 1.33 1/494 4.64 1.31 1/560 4.09 1.31
0.51 1/257 7.96 1.47 1/302 6.85 1.45 1/376 5.54 1.44
0.62 1/241 8.14 1.53 1/260 7.85 1.47 — — —
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Fig.4 Simplified analysis model of the structure
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Fig.5 Schematic diagram of the rocking frame
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Tab.3  Comparison of simulated and measured frequencies
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Fig. 11  Comparison of inter-story drift angle with or without
reinforcement under different peak ground acceleration
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