GFRP EZZ2o= Z0|SE 232|E Ho| HZH|of| [E HSSM

Behavior of Reinforcement Ratio on Concrete Beams Reinforced with Lab Spliced GFRP Bar
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Abstract

The use of glass—fiber—reinforced polymer (GFRP) bars in reinforced concrete (RC) structures has emerged as an
alternative to traditional RC due to the corrosion of steel in aggressive environments. Although the number of analytical
and experimental studies on RC beams with GFRP reinforcement has increased in recent decades, it is still lower than the
number of such studies related to steel RC structures.

This paper presents the experimental moment deflection relations of GFRP reinforced beam which are spliced. Test
variables were different reinforcement ratio and cover thickness of GFRP rebars. Seven concrete beams reinforced with
steel GFRP re—Bars were tested. All the specimens had a span of 4000mm, provided with 12.7mm nominal diameter steel
and GFRP rebars. All test specimens were tested under 2—point loads so that the spliced region be subject to constant
moment. The experimental results show that the ultimate moment capacity of beam increasing of the reinforcement ratio.
Failure mode of these specimens was sensitively vary according to the reinforcement ratio. The change of beam effective
depth, which was caused by cover thickness variation, controlled the maximum strength and deflection because of cover
spalling in tension face.
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Table 1 Test variables for beam test

A £, | Beam M| Section@®xD) L d, o P o Net cover or spacing [mm]
Specimen Index Ls/ d,
[MPa] [ml] [mm] [mm] [mm] [%] [%] Poat G c,, 2c,;
35-L45d,—c2.0 13 0.34 1.97 0.17 25.4
3F-L45d,~2.0 0.34 105 | 254 81.9
3F-L45d,—c2.5 0.34 1.05 32
4F-L45d,—c2.0 31 4.0 300 X 400 572 45 0.45 1.4 25.4 30
_— 12.7 0.32 46.1
AF-L45d, 2.5 045 14 32
SF-L45d,—c2.0 0.56 1.7 25.4
_— 28.3
SF—-L45d,—c2.5 0.57 1.7 32

Notation) f',:compressive strength, Z, splice length, d:bar diameter, Z,/d,splice length/bar diameter, pyreinforcement ration, p,,,* balanced ratio, ¢,net

bottom cover, c¢,, ‘net side cover, c,; clear spacing between bars/2
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Table 2 Machanical properties of GFRP bars

Nominal Cross— Design Flastic Design
X section tensile rupture
Index diameter modulus .
(] are% strength [GPal strain
[mm’] [MPa] [%]
GFRP=Spiral| 1, 127 741 49.3 15
(Korea)

Fig. 2 Test setup
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Table 3 Test result

Test data ACi341081—I£)_50£A d Test/Cal. Deformation factor
secmentndex |yl aa | ar, |aa g6, | My | Non rsetgigﬁg o, | 5 | u Remarks
(kN - m) (mm) (kNm) (mm) (Nm) | (KNm) | factor factor "
35-L45d,—c2.0 20 3.2 50 89.5 55.3 0.90 - 1.6 | 895 | 14.3 Flexure
3F-L45d,—c2.0 15 3 62 22 76 0.81 1.63 413 | 2.2 | 9.1 | Failure by GFRP
3F-L45d,—c2.5 15 3 54 20 75 0.72 1.44 415 | 2.0 | 8.3 | Failure by GFRP
4F-L45d,—c2.0 38 4.5 63 28 26.6 100 0.63 0.9 484 | 2.8 | 135 Side&face split
4F-L45d,—c2.5 38 4 53 24 100 0.53 0.75 3.53 | 342 | 12.1 | Side&face split
SF—-L45d,—c2.0 40 4.2 65 35 123 0.52 0.75 464 | 35 |16.2 Flexure
SF—-L45d,—c2.5 41 4.1 60 32 124 0.48 0.7 3.33 | 457 | 15.2 Flexure
M, test at initial cracks, M,,: Af,(d— ) M, oat’ # @, ultimate moment / moment at concrete strain 0.001, d:ultimate displacement /
displacement at concrete strain 0.001, =9, x6
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