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Analysis of Safety Hazard Detection, Appraisal and Reinforcement
Countermeasures for Old Masonry Building Structures
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Abstract

Due to their long construction history and low design standards, old masonry buildings generally have safety hazards such as
insufficient bearing capacity and weak seismic performance. This paper systematically reviews the main damage types and causes of
old masonry structures, including wall cracks, degradation of mortar strength, uneven foundation settlement, and defects in the floor
system, and analyzes their impact on structural safety. In terms of detection and appraisal, it introduces masonry strength detection
techniques such as the rebound method, in-situ axial compression method, and micro-drill sampling, and constructs a complete
safety appraisal system in combination with the “Code for Reliability Appraisal of Civil Buildings” (GB 50292—2015). In terms of
structural verification, it provides the core calculation formulas for masonry compressive bearing capacity and wall seismic shear
bearing capacity. In terms of reinforcement countermeasures, it focuses on the main reinforcement technical routes such as reinforced
concrete surface layer reinforcement, adding construction columns and ring beams, and verifies the effectiveness of the reinforcement
scheme through a case study of a five-story brick-concrete residential building. The research shows that adopting targeted combined
reinforcement measures based on scientific appraisal results can significantly improve the bearing capacity and seismic performance
of old masonry buildings, providing a reference for the safety renovation of existing buildings.
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