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Effects of Cover Thickness on the Punching Shear Strength of
Reinforced Concrete Slabs
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Abstract In the several codes and standard equations for the punching shear strength of reinforced concrete slabs, the cover
thickness is not an influencing factor of the punching shear strength. 16 specimens of reinforced concrete slabs with various cover
thicknesses are selected in the tests. The punching shear strength is found to increase with the increase of the cover thickness, in a
nolinear way. The mechanism of the impact of the cover thickness on the concrete slab strength is analyzed based on a comparison
between the calculation results and the test results, and finally, a new calculation method is proposed through the evaluation of the
incipient theoretical equation. Test data are compared with the provisions of CCES, and with the proposed equation of Matsui, a
simplified equation is proposed, which enjoys a better accuracy.
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S AL VEAGR A 16 £, KLE-BHE FIRLAR 5~20 mm, &
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Table1 Details of slab specimen and experimental results
e BURSREE PR WRAEIR MR BTy
(N-mm™) mm mm K /mm kN
T-10-1 41.9 10 110 100 127.4
T-30-1 34.7 30 130 100 166.6
T-30-2 32.5 30 130 100 164.6
T-50-1 42.2 50 150 100 164.6
T-50-2 32.5 50 150 100 159.7
T-50-3 28.3 50 150 100 205.9
T-50-4 40.9 50 150 100 191.5
T-70-1 422 70 170 100 191.1
T-70-2 41.9 70 170 100 200.9
T-70-3 28.3 70 170 100 191.2
T-70-4 40.9 70 170 100 201.1
L-50-1 34.7 50 150 200 196.0
L-50-2 40.3 50 150 200 232.8
L-70-1 40.3 70 170 200 228.3
1.-70-2 38.4 70 170 200 230.3
L-70-3 38.4 70 170 200 198.9
Il o4
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Fig. 1 Loading method
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Fig. 2 Cracks in slab specimen after loading
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Fig. 3 Load-strain relationships of main reinforcement bar
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Fig. 4 Load—deflection relationships of middle slab
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Table 2 Calculation results according to different equations
R X Matsui =, SN
BOFS I S T SCE s T e
kN HEME kN M KN HEE

T-10-1 103.0 1.237 1341 0950 1425 0.894
T-30-1 101.2 1.647 2181 0.764 1782  0.935
T-30-2 979 1.682 2131 0.772 1743 0944
T-50-1 103.0 1.598 353.1 0466 244.0 0.675
T-50-2 979 1.632 3139 0509 223.6 0.714
T-50-3 91.8 2243 2955 0.697 2143 0.961
T-50-4 103.5 1.851 348.6 0549 2421 0.791
T-70-1 103.0 1.855 4938 0387 3035 0.662
T-70-2  103.0 1950 492.0 0.408 3043 0.644
T-70-3 91.8 2.083 4034 0474 267.0 0.716
T-70-4 103.5 1944 4864 0.413 302.0 0.666
L-50-1 1427 1374 4395 0446 2983  0.641
L-50-2 1453 1.602 467.8 0498 313.6 0.742
L-70-1 1453 1572 6295 0363 383.0 0.596
L-70-2 1453 1585 6151 0374 3769 0.611
L-70-3 1453 1369 6151 0323 3769 0.528

SR

1.702 0.525 0.733
RS

Y57 0.208 0.178 0.135
AR R 0.159 0.340 0.184
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Fig. 5 Relationship between cover thickness and effect
coefficient
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Talbe 3 Calculation results according to equation (5)

e SIE/ LA HEF AR
HiFs KN SEAN Sk fitsiE
T-10-1 127.4 141.9 0.898
T-30-1 166.6 154.0 1.082
T-30-2 164.6 150.7 1.092
T-50-1 164.6 179.9 0.915
T-50-2 159.7 164.9 0.969
T-50-3 205.9 158.0 1.303
T-50-4 191.5 178.6 1.073
T-70-1 191.1 187.3 1.020
T-70-2 200.9 187.7 1.070
T-70-3 191.2 164.9 1.160
T-70-4 201.1 186.3 1.079
L-50-1 196.0 226.7 0.865
1-50-2 232.8 238.3 0.977
L-70-1 228.3 247.6 0.922
1-70-2 230.3 243.6 0.945
L-70-3 198.9 243.6 0.817
SR AR 1.012
¥ 0.123
AR Z R 0.121
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