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Abstract: To improve the stress performance of horizontal joints in shear walls, addressing the issues of weak bearing and shear
resistance in joint keyway concrete, a systematic study was conducted through controlled variable experiments to explore the
effects of different concrete strengths, types of interface joint agents, and reinforcement configurations on the mechanical
properties of joint keyway concrete. Twelve groups of specimens were designed and fabricated for compressive and shear tests.
The results indicate that increasing concrete strength can effectively enhance ultimate load capacity ; for C60 specimens using type

A agent, the ultimate compressive and shear strengths increased by 36.21% and 58.39%, respectively, compared with C40
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specimens. High—performance joint agents significantly improved shear ductility, with peak shear displacement increasing by
38.60%, 42.19%, and 24.26% across different concrete grades (C40—C60). High—strength reinforcement ( HRB500) and

larger diameters ( 14mm) noticeably contributed to constraining the concrete and inhibiting crack development. Based on the

experimental results, three comprehensive structural optimization designs were proposed. After optimization, the ultimate

compressive and shear strengths of the specimens increased by 18.49% and 22.04%, respectively, effectively improving the

brittleness tendency and overall performance of the joints. The research results provide important experimental evidence and data

support for the design of keyways in horizontal joints of prefabricated shear walls.

Key words: shear wall horizontal joints; keyways; concrete materials; mechanical property tests; compressive and shear

strength ; structural optimization
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Fig.1 Curves of the variation in compressive failure modes
of different specimens
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different specimens
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under different interface sealants
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Fig. 8 Variation curves of shear performance of specimens
under different rebar arrangements
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