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Finite element analysis on the vertically mechanical behavior of the skewed
Dou-Gong in ancient timber buildings by ABAQUS program

XUE Jianyang , LU Peng, DONG Xiaoyang
(School of Civil Engineering, Xi'an Univ. of Arch. & Tech, Xi'an 710055, China)

Abstract;: By simulating the skewed Dou-Gong under the vertical monotonic loading based on ABAQUS program,
the vertically mechanical behavior of skewed Dou-Gong, the effects on load-displacement curves are failure modes
and mechanical performance of Dou-Gong under different skew angle were studied. The results show that the
failure mode of skewed Dou-Gong belongs to the crushing collapse of Lu-dou, similar to intact ones under vertical
load. Meanwhile, the skewed Dou-Gong is destroyed more seriously. The load-displacement curves can be
described by the double broken line model. The stiffness and allowed bearing capacity decrease when skew angle
ranged from 0° to 6° increases and the largest drop is about 30%. It is meaningful for repairing and protecting

ancient buildings by researching the mechanical performance of the skewed Dou-Gong in ancient timber buildings.
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Fig. 1 The compressive stress-strain curve of
wood horizontal stripes
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Fig. 2 Schematic diagram of component decomposition
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Fig. 7 Normalized value of stiffness under
different skew angle
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different skew angle
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