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Punching shear strength of Reinforced concrete slabs
subjected to Biaxial In-plane Tension
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ABSTRACT

This research program is directed at studying the behavior and the strength of reinforced concrete slabs sub-
jected to certain combination of punching shear and in-plane tension. Major variables to be investigated are the
shear span to depth ratio of reinforced concrete slabs and the degree of the in-plane tensile force which is act-
ing tangent to the slabs. The experimental results are used for understanding of the degree of the interaction
between the two loadings, and for developing a new practical design equation.
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0A4 9 73 4 7x7 0.0095 0.011 0.0158 216 0
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26A4 9 73 4 7x7 0.0095 0.011 0.0158 204 26
26 A5 9 100 6 7x7 0.0095 0.011 0.0158 204 26
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4 | (caxca) (kg/cni) (kg/cnt) (kg/cnf) (ton) Vuo/bd | V// 1. Vu/bsh Vo/ /17
(psi) (Ksi) (Psl) (kips) (Psi) (Psi)
0A2 7x7 216 3680 0 11.6 421 7.6 329 5.91
(3074) (52.4) (25.6)
OA4 Tx7 216 3680 0 12.8 465 8.4 361 6.52
(3074) (562.4) (28.3)
CA6 7x7 216 3680 0 13.0 473 8.5 367 6.62
(3074) (52.4) (28.7)
OB2| 14x14 223 3680 0 16.5 400 7.1 312 5.54
(3175) (52.4) (36.4)
OB4] 14x14 223 3680 0 15.6 378 6.7 295 5.24
(3175) (52.4) (33.4)
OB6!| 14x%x14 223 3680 0 15.1 366 6.5 285 5.06
(3175) (52.4) (33.3)
13A2 7x7 218 3680 13 10.1 367 6.6 285 5.12
(3104) (52.4) (185) (22.3)
13A4 7x7 218 3680 13 10.4 378 6.8 294 5.27
(3104) (52.4) (185) (22.9)
13A6 7x7 218 3680 13 8.7
(3104) (52.4) (185) (19.2)
26A2 7x7 204 3680 26 8.7 316 5.9 245 4.56
(2905) (52.4) (370) (19.2)
26A4 7x7 204 3680 26 8.8 319 5.9 248 4.61
(2905) (52.4) (370) (19.4)
26A6 Tx7 204 3680 26 10.5 382 7.1 296 5.5
(2905) (52.4) (370) (23.2)
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Reduction Ratio of Punching Strength
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