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Numerical simulation method for the seismic performance test of
frame supported shear wall with CFRP bars in transfer beam
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(a. Dept. of Civil Engineering; b. Dept. of Training, Logistic Engineering University of PLA,Chongqing 401311, P. R. China)

Abstract: Three specimens of frame supported shear wall with CFRP bars in transfer beam were tested
under low cyclic loading, comparing to one with steel bars. And the failure modes, stress characteristics
and hysteretic characteristics were analyzed. The nonlinear beam column elements based on stiffness
method and zero length rotational spring element were selected through the OpenSees analysis platform. A
numerical analysis model was established to analyze the frame supported shear wall, reasonably
considerating bond slip of longitudinal reinforcement, and the simulation results were compared with the
experimental. The results showed that the numerical model considering the bond slip of longitudinal
reinforcement, can well simulate pinch characteristics of hysteresis curve of frame supported shear wall
under cyclic loads. Besides, the yield load and ultimate load also had preferable simulation accuracy.
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Table 1 Mechanical properties of longitudinal bar

type of bar  F,/MPa F./MPa €y OF €fy E./GPa
b6 303.2 498. 4 0.18 168.4
b8 308.5 450. 6 0.18 171.4
$ 10 306. 3 463. 3 0.19 161. 2
d12 384.8 539.2 0. 20 192.4
b 14 390. 7 546. 3 0. 20 195.0
b 16 383.2 565.3 0.22 174.1
b 18 432.5 531.7 0. 20 216.2
CFRP10 1637.87 1.03 145.6
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Fig. 1 Design details of specimen
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Fig.3 Stress-strain relationship of concrete
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Table 2 Comparison of yield load and ultimate load of specimen
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