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Abstract

UHPC(Ultra High Performance Concrete) is used widely with its remarkable performance, such as strength, ductility and
durability. Since the fibers in the UHPC can control the tensile crack, the punching shear capacity of UHPC is higher than
that of the conventional concrete. In this paper, seven slabs with different thickness and fiber volume ratio were tested. The
ultimate punching shear strength was increased with the fiber volume ratio up to 1%. The shear capacity of specimens
with the fiber content 1% and 1.5% do not have big differences. The thicker slab has higher punching shear strength and
lower deformation capacity. The critical sections of punching shear failure were similar regardless of the fiber volume

ratio, but it were larger in thicker slab.
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(Table 1) Mixing proportion of UHPC

W/B Cement Silica fume Sand
(%) | (kg/m’) | (ke/m”) | (kg/m’)
23 783.2 195.8 861.52

Filing | Superplast

powder icizer Steel fiber volume ratio
(kg/m”) | (kg/m®)
0%~1.5% (19.5mm and
23496 15.66 16.3mm fibers are mixed

in the ratio of 2:1)
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(Table 2) Punching shear test specimens

Specimen TD Slab thickness Fiber. Voloume
(mm) ratio (%)
D30-1.5 30 15
D40-f1.5 40 15
D50-£1.5 50 15
D60-1.5 60 15
D40-£1.0 40 1.0
D40-f0.5 40 05
D40-£0.0 40 0.0
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(Table 3) Compressive strength test results Ultimate tensile stross
of UHPC i [MPa] 407 | 643 | 1498 | 1512
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(Fig. 1) Direct tensile strength test of
UHPC and notched specimen (KCI, 2012)
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(Fig. 3) Test specimen black-out and the
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(Fig. 4) Fully restrained boundary
condition

(Fig. > Specimen setting
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(Table 5) Punching shear test results

Specimen 1D Omax (M) V, (KN)
D30-f1.5 27.90 42.19
D40-f1.5 2.44 69.05
D50-f1.5 19.81 118.94
D60-f1.5 15.12 160.80
D40-f1.0 22,65 71.65
D40-£0.5 16.1 50.33
D40-£0.0 413 1543
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(Fig. 7> Ultimate punching shear strength
and maximum deflection corresponding to
the slab thickness
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(Fig. 8) Ultimate punching shear strength
and maximum deflection corresponding to
the fiber volume ratio
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(Table 6) Comparison of prediction and test

results
Specimen | Punching shear Predicted Vi
D strength (KN) | strength (KN) | V4.
D30-f1.5 4219 68.24 0.62
D40-f1.5 69.05 102.36 0.67
D50-f1.5 11894 142.17 0.84
D60-1.5 160.80 187.67 0.86
D40-£1.0 71.65 96.79 0.74
D40-{0.5 50.33 7758 0.65
D40-£0.0 1543 1444 1.07
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