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Performance analysis and design recommendations for
damaged mortise-tenon joints of ancient timber structure strengthened
with flat steel

XUE Jianyang', ZHAI Lei', ZHANG Fengliang®, LI Yizhu'

(1. School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China;
2. Shaanxi Institute of Architecture Science, Xi'an 710082, China)
Abstract: Based on the strengthening method, failure mode and test results of damaged mortise-tenon joints of ancient timber
structure strengthened with flat steel, analysis on the mechanical property of the damaged mortise-tenon joints strengthened with flat
steel is carried out, and the calculation formulas for flexural capacity are put forward. Also, the reasonable reinforcement design
recommendations are given, which would provide theoretical basis for the repairs of the ancient timber structures.
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Fig.1 Strengthening with flat steel
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Fig.4 Strengthening with arc steel plate

fioh, AT Al 1 7 A BB R S) , BOEIRET R

5*50‘7!%?1% /gj 20.. | 50%7=350 30

........

10}, 180, 1110
AR AL
0

3mm/5 Q235 fit 4

= O

B 5 mNmEEINT R REE
Fig.5 Diagram of Strengthening with flat steel
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Fig.7 The node stress analysis diagram
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Fig.8 The limit state stress analysis diagram
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