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Experimental Investigations on the Flexural Behavior of One-Way Concrete Slabs
Reinforced with GFRP Re-Bar Bundle

Soon-Jong Yoon', Byung-Suk Kim", Sung-Kun You™", Jae-Ho Jung“m', and Sang-Kyoon Jeongm*

ABSTRACT

In recent years, the investigation on the development of fiber reinforced plastic(FRP) Re-Bar has been greatly
increased due to the attractive physical and mechanical properties of FRP. The primary reason of such a
tendency is in the fact that it does not ordinarily cause durability problems such as those associated with steel
reinforcement corrosion. This study is an experimental investigation on the flexural behavior of one-way
concrete slabs, which can be used to construct bridge deck, reinforced with GFRP Re-Bar bundle. The tensile
tests of GFRP Re-Bar produced by domestic industry and third point bending tests of one-way slab specimens
reinforced with GFRP Re-Bar bundle are performed. For all slab specimens, load-deflection relations are
predicted by using the ACI committee 440 and the results are compared with experimental ones. In order to
establish the design criteria or guidelines of concrete flexural member reinforced with FRP Re-Bar, it is needed
to evaluate the serviceability limit state as well as the strength limit state.
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Fig. 1 Strain and stress distribution at compression failure condition.
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Fig. 2 Strength reduction factor ¢.
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Fig. 4 Gripping scheme of tensile test specimen(6].
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Fig. 5 Tensile test specimen of GFRP Re-Bar.

Fig. 6 Tensile test of GFRP Re-Bar.

Fig. 7 Tested specimen of GFRP Re-Bar.
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Table 1 Tensile strength and ultimate strain of GFRP Re-Bar

Specimen No. Fre MPa (kgtiem®) £}, mm/mm
1 761 (7,782) 0.0305
2 655 (6,681) 0.0264
3 761 (7,782) 0.0298
4 749 (7,683) 0.0267
5 763 (7,784) 0.0277
Average 738 (7,530) 0.0282
Stress-Strain Relationship
Specimen No. 1
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Fig. 8 Stress-strain relations of GFRP Re-Bar.
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Fig. 9 Details of reinforcement and dimension of test specimens.

Table 2 Specimen dimension and reinforcement quantity

Specimen No. \22::;1 I-i:ﬁ‘;t L:;g)th Ar (em®)
SlabNo.1 | 25 | 100 4 (6EA><123{§50.713)
Slab No.2 | 25 100 4 (sEAx173'>:3o.713)
Slab No.3 25 100 4 (IOEAi 1513 0.713)

1.2m 1l 1.2m N 1.2m
l "! [
Strain Glg¢
= T LVDT #1, #2,#3 o
0.2m 0.9m l 9.9m l 0.9m l 8.9m lﬂ.zml
U T T U

I

Data
System

Fig. 10 Test setup.
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Table 4 Failure mode and flexural strength

Failure Moment capacity
Spec. mode (tonf* m)
;0 odon| ¢ Rmn | Rma
Pred. | Exp. M, | Ma | Mgy
Slab C - 144 10.711334] 9.34 {1295( 097 | 1.39
No.1
Slab C FS 195 [0.7]15.06| 105411723 1.14 | 1.63
No.2
Iilc?g C FS 235 |07]1652(11.56(17.33| 1.05 | 1.50
Fig. 11 Failure of slab No. 2. _

Pred.: predicted result

Exp. : experimental result

C  : concrete crushing

FS : fracture after shear crack

¢: strength reduction factor
R = MExp./M:
R = Mexp /My

Table 4= 7+ A@A U3l o]2H oz &3 FAom
E, 3ARRE 9@ E2AYREE 2gAFe vjastd
Bt ol ol&Foq A4 FABA=A dlst 49
Mo HYFRAES HE ¢ 1.0~115 Alolo glon,
AAZZE digd AP HYERHAEY HEe &
1.4~1.65 Atolo] A ch

422 AF ¢ 74

Table 55 o273 o2 A4S AFA FUddo FFgdo)
ST o] A AUAAS 2¥F45 vwste e
3 Rolch

Fig. 12 Failure of slab No. 3.

Table 3 Cracking load and the maximum load
Table 5 Deflection at cracking point and the maximum deflection

Cracking load Max. load Speci
) pecimen 8 & (mm) 6 wax (mm)
Specimen max
PNO P, (tonf) Reer Prasx (tonf) Rome No. red. Exp. Rser Pred. Exp. Rs max
Pred. | Exp. Pred. | Exp. Stab No.1 | 1.07 1.15 107 | 9927 | 93.03 0.94
Slab No. 1 a1l 099 | 2067 | 2150 | 104 Slab No.2 | 1.07 1.90 178 | 9422 [ 11657 | 124
Slab No.3 | 1.07 3.17 296 88.05 | 93.25 1.06

Slab No. 2 4.15 4.26 1.03 23.55 2871 | 1.22 Pred. : predicted result

Exp. : experimental result
Slab No.3 4.64 L1211 25.97 | 2889 | 111 & o« : the deflection at the center of specimen when crack occurs
. in concrete
Pred.: predicted result Reper = Perttsp) / Perorea) S max : the maximum deflection at the center of specimen

Exp. : experimental result Rpmax = Puax(Exp) | Prar@red) Rser =6 aisny/ 6 oy

Rs max =& max@xpy/ & maxPred)

Table 3= Zt A@A] s o|2F oz AJY FAs
3 HdstEE vzt Yehd ol olEFHeoz olgFoE ALY ol TAY we HAIA FU4H
A% FEstEol i Adol A7 FEsF HE o oA AZ did 4P g A vl F 1.0~3.0
L0~11 Atolol glgler, oj&zez AMNE HdstFed OoF tha & XolE Uehlion], ojgdoz A
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Load - Deflection Relationship

Specimen : Slab No. 1
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Fig. 13 Load-deflection curve of slab No. 1.

Load - Deflection Relationship

Specimen : Slab No. 2
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Fig. 14 Load-deflection curve of slab No. 2.
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Load - Deflection Relationship
Specimen : Slab Neo. 3
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Fig. 15 Load-deflection curve of slab No. 3.
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