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Evaluation on Flexural Performance of One-Way Hollow Slabs
according to the Shear Reinforcement
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Abstract

The purpose of this study is intended to determine the validity of shear reinforcement by evaluating flexural
performance in the hollow slab. The hollow slab is relatively light and second moment of inertia is large. Due to these
characteristics, it can be used to slab system efficiently. Therefore the prediction of the structural behaviors is very
important because of decrease of shear and flexural strength which is caused by hollow section of slab interior. In this
study, the flexural test were performed to analyze the flexural capacity of the hollow slab w/ or w/o shear reinforcement.
A total of six full scale specimens were tested. These specimens have three cases of reinforcing bar ratio, 0.009, 0.018 and
0.024. To verify the flexural behavior such as ultimate load, load-deflection and crack pattern, the flexural experiment were
tested by using loading frame. Experimental results have shown that the flexural behavior are depend on the reinforcing
bar ratio. Also the hollow slab with shear reinforcement have shown flexural behavior. Therefore, it is appropriate that the
hollow slab is reinforced by shear reinforcement to improve the flexural performance of the hollow slab.
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(Fig. 1) Size of hollow slab

(Table 1) Specification of hollow slabs
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(c) VSR0-25C
(Fig. 2) VSRO cross sections
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(Fig. 3) VSR6 cross sections
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(Table 2) Concrete mixture proportion and
compressive strength of specimens

Design strength(MPa) 24

W/C(%) 47.8

S/a(%) 475

Water 170

Unit material Cement 356
requirements Fine aggregate 848
(kg/m®) Coarse éggregate 956
Admixture 1.78

Slump(cm) 15

Amount of air(%) 45

Average of compressive strength(MPa) 293

(Table 3) Yield strength and tensile strength

of rebar
Yield strength Tensile strength
Rebar
(MPa) (MPa)
D10 519.26 651.03
D13 510.58 623.07
2.2 AE

<Fig. 4>¢} o] AdAE 4
71t 3 ARAY 4 BF £
o}zl ol WA E HA|AIF] 2L
FEOZ 600mmH Hoizl o 713X
7t 718 e A &% 2,000kN2| dFoolE{E A}
43t Tmm/min®] £E2 WA o

AdA FEREE FA3] 9

Fopro] 2EdAOAE Hashn AP FU
o 4G ST SAsfe] FY 29 s HY
WA S BAshel SRR,

(Fig. 4) Specimen installation




SR - N2 - 201 - 2FY
AIT4T14 Ol A1
3 AgaENM N 2N e
i 1 e e
- VIFlE TR MR
o — 2 T A O Y Ll v;I‘Uu %@3 Ll
31ggxﬂu}ltgulﬂ LJlxqu
T TG T A O O s W NR N T T

<Fig. 5>¢} #Zo] HTRZo| gle FTF
VSRO0-13A, VSR0-35B, VSR0-25CE= %959
do] WA o stFo] STFHAAM Ak A
dol At ARGl o3 327} UEbsiTh

Adr7o] & FFEHqH VSR6-12D, VSR6-23E,
VSR6-31F9] A&AA = Z7|7go] FU3o) A st
R &5l —7P ZF% Jo 2 %#%01 A= 3L
A
ﬂf’d Hgol ot

Bl
7
2

o PN‘ |y

Moz

33 7} e

4000

(a) VSRO-13A

4000 ‘

(f) VSR6-31F
(Fig. b) Failure mode

7t APA Y 271744 st A aFsolA #9
S <Table 4>9F 2t THS0] & |
£ VSR0-13A, VSR6-12D9] 7 -0l

A T5o] L& VSRe-12D7) © 2A
& FHIOl TFF UF %= VSR0-35B,
VSR0-25C, VSR6-BE%E HTHE o] Ho} 9l VSR6-23E
7} FE o] AN 2 sl 27| Eoe] W
Attt Be AFA Y FHS AR #A8le] T
FEY B AAR}S st AdRAgo] gle T3E
Z7|igo] HAYstEE
Aoz HoE)

—

(Table 4) Initial crack and maximum load

{ O A R T
| 4000 |

PC7' 6C7’ Pm ax 6m ax

(kN) | (om) | (BN) | (mm)

VSRO-13A 23 1.8 27115 411

VSR0-35B 30 15 337.77 30.54

VSR0-25C 35 1.7 356.57 31.64

I TR VSR6-12D | 40 | 24 | 2827 | 7804

} 4000 | VSR6-23E 82 51 455.26 65.87

(c) VSR0O-26C VSR6-31F 95 6.4 51944 39.55
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(Table 5) Position of neutral axis

VSR VSRO- | VSRO-| VSR6-| VSR6-| VSR6-
1BA | 35B | 25C | 12D | 23E | 31F
Neutral axis | - ol o= ee | 8139 | 34.79 | 69.62 114,60
(mm)
Equivalent
stress block [32.04| 6433 | 69.18 | 2958 | 59.18 | 97.49
(mm)
t 54.04
(mm)

(Table 6) Calculation of flexural strength

VSRO-|VSR0-| VSRO-| VSR6-| VSR6-[VSR6-
13A | 35B | 25C | 12D | 23E | 3IF
A
Y [1647.1]3050.3(3167.5(1520.4|2914.13927.7
(mm”)
p 0.0101|0.01880.0195|0.0093|0.0179{0.0241
o 0.0189
Mn
GV« ) 133.7 | 2265 | 233.6 |124.83(219.43|270.45
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(Table 7) Comparison of flexural strength

s Theory Result of

Specimen " equation experiment

(KN » m) (kN » m)
VSRO-13A 1337 1559
VSR0-35B 2265 194.2
VSR0-25C 233.6 205
VSR6-12D 124.83 137.01
VSR6-23E 21943 261.79
VSR6-31F 27045 298.68
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