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Experimental study on RC frame with weak joints by wing wall

strengthening method

LI Yuebing'?, WANG Hang', YAN Qi*, SHAN Liang*, XING Shuang'*

(1.School of Civil Engineering and Architecture, Northeast Electric Power University, Jilin 132012, China;
2.Key Lab of Electric Power Infrastructure Safety Assessment and Disaster Prevention of Jilin Province,
Northeast Electric Power University, Jilin 132012, China; 3.China Nuclear Power Engineering Co., Ltd.,
Shenzhen 518000, China; 4. POWERCHINA Jilin Electric Power Engineering Co., Ltd., Changchun 130022, China)

Abstract: Recent earthquake damage investigations found that a large number of reinforced concrete frame buildings were heavily
destroyed at beam-column joints and columns, without forming the beam-hinging mechanism expected in the design. Installing rein-
forced concrete wing walls beside the existing columns remains a fundamental and effective strengthening method, by improving
seismic performance of both the columns and the joints, while promoting a beam-yielding mechanism. Two 1/2-scale frame speci-
mens were manufactured, and one of them was strengthened by post-installation wing wall. By quasi-static tests, hysteretic behav-
iour, deformation capacity, energy dissipation power and failure mode of the two specimens were examined. The results show that
the stiffness, bearing capacity and energy dissipation capacity of the strengthened frame were significantly improved. After strength-
ening, failure mode of the frame was changed from joints shear failure to expected beam-hinging. The efficiency and applicability of
wing wall installation method were validated for strengthening existing frame structure buildings with seriously weak beam-column

joints.

Keywords: reinforced concrete; frame structure; seismic strengthening; wing wall; beam-column joint; quasi-static test
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Tab.1 Mechanical properties of concrete
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Tab.2 Mechanical properties of reinforcement
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Fig. 18 Measurement location of strain
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Fig. 19 Strain of reinforcement and anchor bars
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Fig. 20 Comparison of final failure condition at column top

of the second floor of two specimens
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Fig.21 Locations of plastic hinge
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Fig.22 Compressive damage to concrete caused by the
symmetrical addition wing wall frams on both sides

of the middle column
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Fig.23 Equivalent cumulative plastic strain of concrete
caused by the symmetrical addition wing wall frams

on both sides of the middle column
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