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Numerical simulation of ECC low intervention reinforced structures

FANG Xianhui ,DENG Jiarui ,ZHANG Junpeng , LI Xiaogin
(Faculty of Civil Engineering and Mechanics, Kunming University of Science and

Technology, Kunming 650500, China)

Abstract: The economic and carbon emission indexes of different reinforcement methods were quantitatively
analyzed, and it was pointed out that ECC structure was an economical, environmentally friendly and green
reinforcement method with low intervention. The reliability of the simulation scheme was discussed based on the
seismic test results of the wooden structure with dovetail joint and wooden floor masonry wall. A FE model of a
typical column-and-tie wooden structure with infilled walls in Yunnan was established. The influence of the in-plane
and out-of-plane seismic performance of the structure with ECC strengthening was analyzed and discussed, and the
out-of-plane reinforcement effect of the structure under different damage states was also studied. The results
indicated that the ECC strengthening could effectively reduce the cracks and improve the structure ductility. The in-
plane and the out-of-plane bearing capacity of the reinforced structure was increased by 2. 7% and 178. 5%,
respectively. ECC single-sided reinforcement has better out-of-plane collapse resistance to slightly and moderately
damaged column-and-tie wooden structures with infilled walls, which provided a basis for the application of ECC in

rural residential maintenance and reinforcement projects.

Key words: Column-and-tie wooden structure;Infilled wall; ECC; Seismic performance; CDP model
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Fig. 2 Design drawing of kJ-1 specimen for pseudo-static test specimen wood frame with infilled wall
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