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Nonlinear Finite Element Analysis of Structural Performance
of Bricks and Stones Building Heritage Using
Elastoplastic Damage Mechanics

WANG Haoyu, CHUN Qing, ZHANG Chengwen, HUA Yiwei

(School of Architecture, Southeast University, Nanjing 210096, China)

Abstract; In order to study the structural safety performance and the causes of damage disease of Zhonghua-
men City Gate, the tensile and compressive damage variables are introduced into Drucker-Prager yield criteri-
on. Based on the usermat subroutine of ANSYS, the elastoplastic damage constitutive model of bricks and
stones heritage structure is developed, and the finite element analysis of Zhonghua City Gate is carried out by
the constitutive model. The damage of the whole structure is reflected by the tension and compression damage
variables in the subroutine, The research results show that the maximum tensile stress of the Zhonghua City
Gate occurs at the junction of the arch and the southern city brick masonry wall, the upper part of the strip
masonry wall on the east, west and south sides. The maximum compressive stress occurs at the lower part of
the south side of the strip masonry wall. The distribution of damage variables is consistent with the current
damage of Zhonghuamen City Gate.
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nalysis; Zhonghuamen City Gate
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