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Abstract: In order to reveal the damage evolution mechanism of steel reinforced concrete ( SRC ) shear wall under earthquake
action and improve its seismic performance, this paper takes SRC shear wall in high — rise residential structure as the research
object, and carries out low — cycle repeated loading test. During the test, multi — source monitoring methods such as strain,
displacement, crack, acoustic emission and acceleration were used to systematically track the mechanical response and damage
accumulation characteristics of the wall in the whole process of elasticity, elastoplasticity and failure. The results show that the
middle and upper part of the wall (1.5~3.5 m from the bottom of the wall ) is the damage concentration area. The maximum
tensile and compressive strains of concrete are 1 950, -2 100 pe, respectively. The strain of steel exceeds the yield threshold
( £2 000 pe). The maximum crack width is 0. 55 mm, the interlayer displacement angle is 1/120, and the acoustic emission
energy release is as high as 296.7 mJ. Based on the damage distribution characteristics, optimization strategies such as

sectional reinforcement of steel section, reinforcement ratio improvement and concrete strength gradient design are proposed.
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After optimization, the peak strain of wall concrete is reduced by 17 % ,

the crack width is reduced by nearly 50 % , the

interlayer displacement angle is increased to 1/135, and the acoustic emission energy release is reduced by 47.7 % , which

effectively improves the seismic performance and damage control ability of SRC shear wall.

Key words: steel - reinforced concrete; shear wall; damage accumulation; force analysis; monitoring plan; optimized design
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Fig. 1 Steel — reinforced concrete shear wall
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Table 1 Monitoring parameters and measurement point layout
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Fig.2 Concrete surface strain
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Fig. 6 Crack width monitoring results
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Fig.7 Acoustic emission monitoring results
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Fig.8 Acceleration at the center of the wall top
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