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Abstract

This study examines the punching shear behavior of two-strength flat plate slabs incorporating high-strength precast
concrete (PC) around the column region through experiments and nonlinear finite element analysis. Tests on one RC slab
and three slabs with different PC connection widths (2h, 4h, 5h) showed punching shear strength increases of 33 - 65%,
with failure occurring near the PC boundary rather than the column face. A 3D nonlinear DIANA 10.9 model accurately
reproduced experimental responses and enabled a parametric study on 27 models varying in concrete strength (80 - 120
MPa), reinforcement ratio (1.1 -1.9%), and PC width (c+2h to c+bh). Results confirmed that these parameters significantly
enhance punching shear capacity. Current design codes (ACI 318-25, KDS 14 20 22) were found to underestimate strength
by about 6% and 25%, respectively. A revised critical section reflecting the PC width and a modified KDS-based shear
model improved prediction accuracy, achieving a mean ratio of 0.94 with a standard deviation of 0.89.
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Specimen b L h c bpe Ser, cp Jor, P Py v,
(PC— fupe=bpc=p) | (mm) (mm) (mm) (mm) (mm) (MPa) (MPa) (%) (kN)
pc-80-2h-1.1 80 685.2
pc-100-2h-1.1 650 100 723.4
pc-120-2h-1.1 120 746.8
pc-80-4h-1.1 80 906.6
pc-100-4h-1.1 1050 100 1.1 952.6
pc-120-4h-1.1 120 975.3
pc-80-5h-1.1 80 994.5
pc-100-5h-1.1 1250 100 1062.1
pc-120-5h-1.1 120 1101.6
pc-80-2h-1.5 80 736.3
pc-100-2h-1.5 650 100 747.1
pc-120-2h-1.5 120 754.8
pc-80-4h-1.5 80 965.3
pc-100-4h-1.5 2400 2400 200 250 1050 27 100 15 1011.7
pc-120-4h-1.5 120 1028.7
pc-80-5h-1.5 80 1002.4
pc-100-5h-1.5 1250 100 1143.5
pc-120-5h-1.5 120 1199.2
pc-80-2h-1.9 80 810.6
pc-100-2h-1.9 650 100 833.3
pc-120-2h-1.9 120 860.5
pc-80-4h-1.9 80 1041.1
pc-100-4h-1.9 1050 100 19 1094.1
pc-120-4h-1.9 120 1127.3
pc-80-5h-1.9 80 1077.1
pc-100-5h-1.9 1250 100 1157.8
pc-120-5h-1.9 120 1229.4

b=siab width; L=slab length; h=slab thickness; c=column width; b,,=PC connection width; f,; ~;,=Compressive strength of

cast-in-place concrete; f

cl

. pc=Compressive strength of precast concrete; p,=Flexural reinforcement ratio
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