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Application of GFRP Re-bar in Concrete Bridge Deck Construction
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Abstract

In this paper, we present the results of an experimental research on the load-deflection characteristics
of full-scale concrete bridge decks reinforced with GFRP re-bars. Similar researches have been
conducted in many countries to extend the service life of concrete bridge decks, which are under harsh
environmental condition. Concrete bridge decks are one of the major concerns for the maintenance of
bridges. GFRP re-bar available in the domestic construction market was investigated and the concrete
deck reinforced with GFRP re-bars was tested under flexure to investigate the applicability of GFRP

re-bar on the bridge deck construction.
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Fig. 1. Tensile test specimen of GFRP re-bar
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Stress-Strain Relationship
Specimen No. 3
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Fig. 2. Stress-strain relationship of GFRP re-bar
(Tensile specimen No. 3)
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Table 1. Tensile test result

Specimen No. 1 2 3 4 5
It 761 655 761 749 763
MPa (kgficm?) (7,782) | (6,681) | (7.761) | (7.683) | (7,784)
7 0.0305 | 0.0264 | 0.0298 { 0.02687 | 0.0277

1, =588 MPa (6,008 kgfiem®), 4, =0.0228, E; = 26,166 MPa (267,005 kgf/cm)
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Table 2. Specimen dimension and GFRP re-bar

quantity
. Width | Height | Length As
Specimen No. . Py
(cm) {cm) (m) (cm?)
Slab No. 1 25 100 4 12.85 0.0058
Slab No. 2 25 100 4 17.13 0.0078
Slab No. 3 25 100 4 21.43 0.0097
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Argaigon, RE APAHA dis] AFEFA
LAl ¥ (third point bending test)y S HA|&ATh A5
2AAE A8 JtERE A HD, s e A
FEEFEYH o2 A8tk Fig. 3& A

AZA 2 AE AAGEE RAF Q)
#FL wYAogAoz Astedn Ao}
30 mm7bA] A HA9E 1.0mm/min 2, 2 o)A
9] Mol dAEE= F-Lols 2.5mm/min o FX
2 Agedrt AP L Yde FYo Fygoz

370e] LVDTE AA st FA33t}h. Fig. 4
No. 3 AlH9] HZoag ZYE Ve ol

Fig. 3. Specimen setting (Slab No. 3)

Fig. 4. Failure mode (Slab No. 3)
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Fig. 5. Stress and strain distribution

1q= 0M,=04f/(d-5) (3)
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Table 3. Comparison of results

MBANE ¥S Slab No.1|Slab No.2}Slab No.3
e 40.67 40.67 87
2%%& (Pet theary)) : : 40.
Al g
(P 180 (Por (eExnerimenl)) 40.29 4175 45.47
o 202.57 230.79 254.5
Hots {Prnax theory)) . 0. 51
(Prax, kKN) (=8

(Pres tasperimens) 211,58 281.36 283.12

oe 99.27 94.22 88.05
i’ []'| bR (5max (Ihecrv))
(6max> mm) AH

93.03 116.57 93.25

{ Emax (experiment))

Load - Deflection Relationship
Specimen : Slab No. 3
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Fig. 6. Load-deflection relationship (Slab No. 3)
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Moment Capacity vs. Reinforcement Ratio
Slab Specimen
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Fig. 7. Moment capacity vs. reinforcement ratio
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