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Study on Seismic Performance of LYP Corrugated Double-Plate
Concrete Composite Shear Walls

YUAN Zhaoqing, LI Guoyang, FANG Kuanguang, ZHANG Hao, LI Yue
(School of Civil Engineering and Architecture, Northeast Petroleum University, Daqing, Heilongjiang 163318, China)

Abstract; To study the seismic performance of low-yield point corrugated double-layer steel plate con-
crete composite shear walls, a finite element model was constructed using ABAQUS. The main parame-
ters considered were the form of the steel plates ( corrugated steel plates and flat steel plates) and the
strength grade of the steel (low-yield point steel and ordinary steel). The results showed that the yield
load of the corrugated steel plate specimens was 11. 28% higher than that of the flat steel plate speci-
mens, the peak load was 11. 29% higher, and the ductility was 18. 68% higher. Moreover, the stiffness
degradation of the corrugated steel plate specimens was more gradual, and their energy absorption ca-
pacity was stronger, resulting in better seismic performance. Compared with the ordinary steel speci-
mens, the low-yield point steel specimens reached yield earlier and had a certain decrease in bearing
capacity, but their ductility was greatly improved, with the maximum improvement being 67. 63% and
the minimum improvement being 44. 22%. Their energy absorption performance was more outstanding,
and their seismic performance was better. In other words, both the structural change and the material
change can improve the seismic performance of the specimens, and the combination of the two can
achieve a greater improvement in the seismic performance of the specimens.
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Fig. 1 Constitutive relationship of materials
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Fig. 3 Schematic diagram of model verification

of Li Yikang’ s test
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Tab.1 Comparison of results
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A /mm /KN /mm /KN
D1 8.60  329.00  27.80  600.00
DI-1 8.83  346.47  28.64  628.15
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Fig. 6 Finite element model
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Tab. 2 Test specimen parameters

NI 5 B/ mm FLJE/mm JEJE/mm Bk B SR TRBE L SR

DSS1 2 000 1,000 100 0.2 Q235 €30

DSS2 2 000 1 000 100 0.2 LYP100 €30

DSS3 2 000 1 000 100 0.2 LYP160 €30

DSS4 2 000 1 000 100 0.2 LYP225 €30

Cssl 2 000 1 000 100 0.2 Q235 €30

CSS2 2 000 1,000 100 0.2 LYP100 €30

CSS3 2 000 1 000 100 0.2 LYP160 €30

S84 2 000 1 000 100 0.2 LYP225 €30
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Fig. 7 Hysteresis curves
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Fig. 9 Stiffness degradation curves
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Fig. 10 Cumulative energy consumption
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