Journal of the Korea Institute for Structural Maintenance and Inspection

Vol. 21, No. 1, January 2017, pp.126—133

https://doi.org/10.11112/jksmi.2017.21.1.126

PISSN 2234-6937
elSSN 2287-6979

42 T2PHAE 22 TS AFEF A AIARIO| FCH SO Bt AlSE o
A

Experimental Study on Shear Capacity of I-slab System Using Slim Precast Slab

Deck

Seung-Hun Kim'™

Abstract: This paper presents the shear capacities of hollow slab with plate and octagonal pillar type hollow sphere. Recently, the interest in precast
hollow slab system for buildings is growing up according to the demand for high quality control and the increase in slab thickness. A hollow slab system
is widely known as one of the effective slab system which can reduce self-weight of slab. However, hollow slabs are vulnerable to the deterioration in
the shear strength due to the decrease of concrete at slab web which resists shear. Especially, in case of precast hollow slabs, it has joint surface between
precast concrete slab modules along transverse axis of slab, and shear failure, that is caused by cracks at joints, has to be prevented. Therefore, in this
study, shear capacity of the I-slab system is evaluated by 3-points-supported shear test along the longitudinal and transverse axis of slab specimen.
Test results showed that I-slab had enough shear strength compared to theoretical shear strength even if it included the joint surfaces.
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Table 1 List of specimens

Cross-sectional area

. . . . [ [MPa] . 2
Specimen Specimen Thickness Width Length  Top f, Void [mm’]
. Bottom rebar Y
series name [mm] [mm]  [mm]  rebar Precast Topping [MPa] former Precast  Topping
concrete  concrete concrete  concrete
1S-1 210 1900 6-D13 38.3 27.21 PFO 40,200 108,000
1S-2 210 2000 5-D13+2-D10 38.3 27.21 PF1 40,200 72,000
IS 1S-3 210 1200 1900 4-DI13 6-D13 38.3 2721 57577 PE2 40,200 93,000
1S-4 310 2400 6-D13 26.0 21.7 PF2 40,200 93,000
1S-5 310 2500 5-D13+2-D10 26.0 21.7 PF1 40,200 72,000
JS-1 210 2000 5-D13+2-D10 26.0 22.0 PF1 0 180,000
IS 1200 4-D13 456.5
JS-2 210 2300 6-D13 26.0 22.0 PF2 0 180,000
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Table 2 Loading points of Fig. 4

Specimen  Specimen A B C

series name [mm] [mm] [mm]
IS-1

1S-2 500 400 800
IS 18-3
1S-4

600 600 1000
18-5
JS-1

IS 500 400 800
JS-2
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Fig. 5 Crack patterns of IS series

(a) JS-1

(b) JS-2
Fig. 6 Crack patterns of JS series
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Table 3 Test results

. Deflection ~ Maximum
. . Maximum .
Specimen  Specimen load at maximum shear
series name [KN] load strength
[mm] [kN]
IS-1 3174 12.95 253.4
IS-2 285.0 8.38 227.7
IS IS-3 388.4 12.86 309.7
1S-4 382.4 11.66 292.6
IS-5 178.3 5.03 138.1
is JS-1 111.8 10.84 90.60
JS-2 158.4 3.04 127.7
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Table 4 Comparison of test shear strength and theoretical shear

strength
Specimen v, Vi Vi v, Vr
Name  [kN]  [KN]  [KN]  [kN] v,
IS-1 136.18 2.38 251.04 253.42 1.86
1S-2 104.61 2.20 225.46 227.66 2.18
1S-3 123.03 2.46 307.22 309.68 2.52
1S-4 123.03 4.17 288.46 292.63 2.38

1S-5 91.10 3.61 134.53 138.14 1.52
JS-1 56.09 2.14 88.46 90.60 1.62

JS-2 72.45 2.38 12528  127.66 1.76
where, V), : theoretical shear strength according to Eq. (2)
V,: shear strength by self weight
Vy: maximum shear strength by load
V: total shear strength considering self weight
(Ve=Vn+Vp)
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