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Abstract

Flat slab systems offer advantages such as greater clear height, simplified construction, and flexible
spatial arrangement. However, the slab-column connection region is subjected simultaneously to
considerable shear forces, bending moments, and local stress concentration, making it susceptible
to brittle punching shear failure and potentially triggering progressive collapse of the floor system.
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Based on the literature concerning slab-column connections, flat slabs, underground garage collapse
accidents, high-performance materials, punching shear reinforcement, seismic performance, and pro-
gressive collapse, this paper reviews the punching shear mechanism and bearing capacity models,
code comparisons, influencing parameters, strengthening measures, multi-hazard effects, progres-
sive collapse, as well as numerical simulation and data-driven methods following the logic of “research
issues - theoretical evolution - engineering feedback”. Overall, existing studies have extended from
the static bearing capacity of isolated connections to complex boundary conditions, local overload-
ing, structural-system collapse, and data-driven prediction. Nevertheless, further investigation is still
required regarding realistic boundary conditions, model unification, post-punching performance,
and cross-scale validation.
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Table 1. Comparison of major punching shear capacity models and standardization methods
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