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Abstract: In order to study the mechanical properties of corrugated steel plate shear wall, the experi-
mental study of vertical and horizontal corrugated steel plate shear walls was carried out. The results
show that the bearing capacity and hysteretic behavior of horizontal corrugated steel plate shear walls
were better than that of vertical walls. The test pieces are all pure steel members, and local geometric
deformation is easy to occur during the production, transportation and installation process. Then ten fi-
nite element models were established by ABAQUS finite element analysis software to investigate the
effects of different initial defects on the mechanical properties of corrugated steel plate shear walls and
compared with the experimental results. Through the analysis of the comparison results, the following
conclusions are drawn: the initial defect is a factor that cannot be ignored in modeling and analysis of
corrugated steel plate shear wall; With the increase of the peak value of the initial defect, the decrease
rate of the bearing capacity of the vertical and horizontal wave steel plate shear walls increases. When
the initial defect peak value is 1/250 of the web height, the bearing capacity of the shear wall model
decreases by 19% and 9.5%, respectively, compared with the perfect shear wall model; The effect

on the mechanical properties of vertical corrugated steel plate shear wall is much greater than that of
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horizontal corrugated steel plate shear wall by adding initial defects of the same amplitude.

Keywords: steel plate shear wall; wave form; hysteretic behavior; initial defects; geometry deformation
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Fig.1 Details of specimens
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Table 1 Parameters of steel

#W E./MPa  f,/MPa g, f/MPa e,
WM 2.06X10° 29251 0.0014 394.59 0.079
FE#Z  2.20X10° 277.96  0.0013 399.52 0.083
HEAR  2.21X10° 292.65 0.0013 414.08 0.092
PEgE 2.18X10° 287.37 0.0013 395.85 0.083
A 2.19X10°  290.52  0.0013 373.77 0.085
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Table 2 Characteristic points and displacement ductility

coefficient of specimens

R p/ A/ P/ P/ AJ
G5 kN mm kN kN mm

SPSw-2  287.6 20.1 364.1 313.7 357 1.78
SPSW-3 3274 16.1 384.0 3264 421 261
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Table 3 Parameters of models
G EE TR TP A R fiE IR 0 8 /N
Model-1 % ] Y ¢ 0
Model-2 IK S i B 0
Model-3 1R ) I £ h./1 000
Model-4 TR 2 h./1 000
Model-5 1% i) 34 2 h./750
Model-6 IR 2 /750
Model-7 [EIER 35S h../500
Model-8 IRk 2 h./ 500
Model-9 1% ] Y ¢ h/ 250
Model-10 KAk £ h./ 250
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Fig.7 Comparison of hysteresis curves between specimens and models

x4 BEmEENIRTAREETENERITITESERM

I EE R
Table 4 Comparison between finite element calculation
results and experimental results of the peak load

of vertical waveform steel plate shear wall

WL R P, /kN P,/kN P,/P,
Model-1 474.8 364.1 1.304
Model-3 452.5 364.1 1.243
Model-5 444.2 364.1 1.220
Model-7 425.4 364.1 1.168
Model-9 384.1 364.1 1.055
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Table 5 Comparison between finite element calculation
results and Test results of Peak load of horizontal

waveform steel plate shear wall

W25 P, /kN P,/kN P, /P,
Model-2 410.5 384.0 1.069
Model-4 407.5 384.0 1.061
Model-6 400.4 384.0 1.043
Model-8 388.6 384.0 1.012
Model-10 371.2 384.0 0.967
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