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Research on seismic damage performance and seismic damage model of

high-strength steel bar and high-strength concrete short-limb shear wall

ZHANG Zhiji ,ZHANG Pinle ,L1U Junxiong ,JIA Yi, HE Yaoqgiong , ZHANG Gan
(School of Civil Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: Through the low-cycle reciprocating load test of 6 pieces of high-strength reinforced concrete short-leg
shear walls, the failure mode and hysteretic performance of high-strength reinforced concrete short-leg shear walls
with different axial compression ratios, height-to-thickness ratios and hoop ratios were analyzed to study its damage
mechanism and seismic performance. According to the failure laws of the specimens at various stages, the existing
seismic damage models were analyzed and compared, and a two-parameter seismic damage model suitable for high-
strength steel and high-strength concrete short-limb shear walls was proposed. The experiment results showed that
the shear span ratio and axial compression ratio were the main influencing factors of the failure mode of high-
strength short-leg shear wall specimens; compared with ordinary short-leg shear walls, its bearing capacity, energy
dissipation capacity and other seismic performance were better, and the bearing capacity could be increased up to
52% ; the ductility of specimens with high axial compression ratio and high thickness ratio could be improved by
more than 20 % by using stirrup densification. The model proposed in this research is consistent with the failure
development process and damage mechanism of specimens, and the test damage degree corresponding to the damage
index at each stage is given, which can provide a reference for the post-earthquake damage assessment.

Key words: high-strength steel bar; high-strength concrete; short-leg shear wall; seismic performance; seismic

damage model
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Fig. 1 Diagram of specimen size and reinforcement
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Fig. 2 Diagram of test loading device
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Fig. 3 Damaged shape of specimen
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Fig. 4 Hysteresis curve of specimen
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Fig. 5 Determination methods of yield displacement
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Tab. 4 Parameters of test characteristic point
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Fig. 6 Damage status of component SPW650-1 at various stages
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Tab.5 Damage status and corresponding damage index
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