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Crack slip model for punching capacity of reinforced concrete slab
based on the plastic theory

YI Weijian, L1U Biao
(School of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract; Based on plastic theory, this paper introduced a new concept, that the oblique section came into the yield
situation and at the same time the slab-column oblique section cracked and slipped, which caused the punching
failure in the slab-column joint. The oblique section cracking load could be derived by supposing the stress
distribution on the oblique section and the plastic limit load could also be obtained on the basis of the parabola Mohr-
Coulomb principle. Based on this failure mechanism, the solving methods aimed at the punching shear capacity of
the slab-column joints under concentrated loads and uniformly distributed loads were obtained respectively. In
addition, the related parameters were corrected according to experimental results. The calculations were found in
good agreement with the experimental data. At last, the formulas applied to engineering practice were simplified
according to the calculations. This model presented in this paper could also reasonably explain the phenomenon in
which shearing-awl angle under concentrated force was greater than that under the uniform load.
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Fig. 1 Crack patters of collapse of slab
column connections
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Fig. 2 Diagram of inclined section on
cracking and yielding
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Fig. 3 The capacity in different conditions
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Fig. 4 Stress distribution diagram of cross section
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Fig. 5 Stress distribution diagram of inclined section
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Fig. 6 Internal force calculation diagram of plate
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Fig. 7 Calculation diagram of yield load
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Fig. 8 Comparison of calculated result and the test

result under concentrated load
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