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Abstract

Existing masonry buildings are prone to structural deterioration such as cracks, hollow drumming, and strength degradation due
to long-term exposure to loads, environmental erosion, and foundation deformation, posing significant safety risks. Grouting
reinforcement, characterized by its construction convenience, minimal disturbance, and strong recovery capability, has become
a critical technique for masonry repair. This study focuses on existing masonry buildings to analyze the mechanisms of grouting
reinforcement and its impact on wall stability. Through experimental and numerical simulations, the coupling relationship between
grout diffusion patterns and structural responses is revealed. Based on optimized material ratios and controlled construction
parameters, a synergistic optimization method for grouting reinforcement and wall stability is proposed, achieving the integrated
repair goal of “reinforcement, protection, and durability.”The results show that the wall stiffness and shear capacity can be improved
significantly by controlling the slurry viscosity, pressure and injection rate, the crack closure rate can be increased by 42%, and the
deformation coordination can be enhanced by 30%, which provides technical support for the safety repair and sustainable utilization
of the existing masonry building.
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