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Study on failure mechanism of reinforced concrete shear

walls with flange
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(1. School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China;
2. College of Science and Engineering, University of Glasgow, Glasgow G12 8QQ, The United Kingdom)

Abstract: The stress state in whole loading process of reinforced concrete (RC) shear walls with flange was
simulated using the finite element method. Based on the verified model, the stress mechanism and failure process of
flanged shear walls under earthquake loading were analyzed. The stress and strain distribution of reinforced bar and
concrete during loading were studied for the flange in compression and tension respectively, the shear lag effect in
flange was discussed as well. The results indicate that the longitudinal reinforcement on both sides of the specimen
can reach the yield when shear walls reach the limit state. The concrete in the flange only cracks in tension, but
never reaches the peak stress under compression, which indicates that the flange has good compressive properties.
The strain of the tension bar and the compressive concrete is nonlinearly distributed along the flange cross section so
the shear lag effect is obvious in the flange, and the shear lag effect aggravates with the loading process.
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Fig. 1 Dimension of the specimen
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Fig. 5 Principal stress contours of web concrete
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Fig. 6 Principal stress contours of flange concrete
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Fig. 14 Strain of reinforcement in web and flange
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