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Abstract: In order to simulate the cyclic behavior of double skin composite wall (DSCW) under earthquake excitations, a
uniaxial material model, named CFSTsteel, that could capture the local buckling effect and fracture of steel plate was
proposed. This model can implicitly simulate the cyclic hardening and softening of steel plate under cyclic loading,
which exhibit path-dependent characteristics due to local buckling. Based on the OpenSees software, the fiber model
of DSCW was established. The proposed fiber model of DSCW was employed to predict the cyclic behavior of
DSCW specimens under maximum considered earthquake loading protocol. The simulate results showed that ,
compared to the traditional uniaxial material model Steel02, which does not consider cyclic deterioration, the
predicted results using CFSTsteel could more accurately capture the cyclic deterioration of stiffness and strength of
DSCW under cyclic loads. The proposed uniaxial material model has been implemented in the Open System for
Earthquake Engineering Simulation (OpenSees) platform.
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Table 2 Material property test results of steel
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301.16 451.33 1.50 0.35
Thbc-M-4-2 297.99 445.85
Tip-M-4-1 393.22 534.52
Tip-M-4-2 393.37 389.00 037.72 533.68 1.37 0.20
Tip-M-4-3 380.40 528.80
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Table 3 Input parameters for CFSTsteel uniaxial material model

4 b, 6e.w/MPa a o.,/MPa b, A, A, A, Ay, A, Q./MPa b C,/MPa 71
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Table 4 Comparison of peak load-bearing capacity
of specimens kN
%5 m#EFw  CFSTsteel  Steel02 X I
iE 3 947.2 939.6 1012.6
DSCW-1
% 18 —950.7 —889.9 —1047.8
iE 6] 989.5 921.1 1053.1
DSCW-2
i@ —1029.7 —898.8 —1047.8
x5 KHERRKFEAITEE
Table 5 Comparison of residual load-bearing capacity
of specimens kN
AHE  mBEFm CFSTsteel  Steel02 ey
iE 6] 743.6 919.1 605.3
DSCW-1
R e —714.2 —919.7  —667.2
iE 6] 649.9 886.4 494.1
DSCW-2
o) —641.0 —885.6  —658.0
F6 IXHVIHN EXTLE
Table 6 Comparison of initial stiffness of specimens
kNemm !
XMH5 mEF®  CFSTsteel  Steel02 X I
iE &) 59.2 61.2 56.6
DSCW-1
i @ 59.2 61.2 64.3
IE 18] 63.9 70.4 72.1
DSCW-2
i @ 63.9 70.4 65.5
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Fig. 12 Comparison of load-displacement curves

between test and simulation results of specimens
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