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Abstract; Aiming at a series of serious structural safety problems, such as obvious out-of-plane inclination, cracks
in stone beams and uneven settlement in a 400-year-old archway in Xiangtan City, Hunan Province, it is proposed
that comprehensive strengthening plan including the integral consolidation method which has pilaster and ring beam
on the back of the wall and connection structural measures that includes connecting bar and “dovetail joint” , from
the perspective of structural safety and maintenance of cultural relics to their original state. According to the finite
element analysis and the comparison of the fundamental frequency test before and after reinforcement, it is shown
that the reinforcement scheme proposed in this paper can not only significantly increase the out-of-plane stiffness of
the structure, reduce the out-of-plane deformation and meet the requirements of bearing capacity, but also maintain
the original appearance of the cultural relic as far as possible. It achieves the win —win situation of structure
strengthening and the cultural relics restoration and it can be used as reference for similar projects.
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