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Qualitative Analysis of M — 0 Hysteretic Curves of Tenon-Mortise
Joints Strengthened by CFRP

ZHOU Qian'?, YAN Weiming’
(1. School of Culture of History and Tourism, Datong University , Datong, Shanxi 037009, China;
2. Palace Museum , Beijing 100009, China;
3. Beijing Key Laboratory of Earthquake Engineering and Structural Retrofit, Beijing University of Technology, Beijing 100124, China)

Abstract: In order to effectively protect Chinese ancient buildings, the aseismic behaviors of their tenon-mortise joints
strengthened by CFRP ( Carbon Fibre Reinforced Plastic) were studied. Part of the timber structure of Tai — he Palace in
the Forbidden City was taken as examples, its 1:8 scale model of timber frame with 4 beams, 4 columns and concrete
roof were built. Low cyclic reversed loading tests were carried out. The initial timber structure were tested firstly. Then
its tenon-mortise joints were wrapped by CFRP, the strengthened structure was tested to get the aseismic effects. The M
— @ (moment-rotation) hysteretic curves of the tenon-mortise joints were obtained. For each hysteretic loop, qualitative
analysis on parameters such as bearing capability, rigidity, ductility, energy dissipation and so on of the tenon-mortise
joints were carried out to evaluate strengthening effects of CFRP. The quantitative analysis further verified the effects.
Results show that compared to each unstrengthened tenon-mortise joint, the CFRP strengthened joint has better bearing
performance as well as rotation rigidity, which still has good ductility and energy dissipation capabilities.

Keywords: CFRP material; tenon-mortise joint; aseismic strengthening; hysteretic curves; qualitative analysis
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