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A Study on the Static Behavior of GFRP Bridge Deck

X &M
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Abstract

A concept of Modular GFRP(Glass Fiber Reinforced Polymer) deck panel was proposed for bridge decks. The modular
GFRP bridge deck system is comprised of main unit module and connector unit module with GFRP flanges and web. Its
structural performance under static loading was evaluated and compared with the LUSAS finite element predictions. It was
found that the presented GFRP modular panel was very efficient for use in bridges. The failure mode of the proposed
GFRP deck was similar when compared with that of commercial other GFRP decks developed.

Keywords : Modular GFRP bridge deck, Unit module, Structural performance, LUSAS
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Fig. 1 Cross Section of an Example Bridge (unit; mm)
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Fig. 3 Proposed GFRP Bridge Deck System
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Table 1 Fiber and Matrix Constituent Material Properties

Material E(GPa) | G(GPa) v p (g/em®)
E—glass fiber 72.50 27.60 0.22 2.54
Vinyl ester resin 3.91 1.43 0.37 1.15

Table 2 Layer Stiffness Properties Using Micromechanics Model
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Rule of

R 30823 6222 2201 0.323 0.393 0.607
mixtures

Table 3 Ply Orientation of Constituent Members for FRP Decks

Ply name Ply orientation Thickness Plies
per layer
Flange [0°/90°/90°/0°] 14mm 28
Web | [0%/ +45°/ —45°/90°)°| 10mm 20
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Fig. 4 Cross Section Dimensions of Unit Module for FRP Decks
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Fig. 6 Location of LVDTs and Strain Gauges
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Photo 3 Failure Patterns around the Loading

Photo 4 Failure of the Web—Flange Connection
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Table 5 Comparison of Displacement and Strain
(Load=124.8 kN)

Displacement (D1) Strain (B1)
(mm) (re)

Experiment LUSAS Experiment LUSAS

Specimen 3 5.71 5.20 674 706

Table 6 Comparison of Failure Load

Failure load (kN)
Experiment LUSAS

Specimen 3 393.2 533.3
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Table 7 Data of other GFRP deck for comparison

) Flexural
Deck system I()sfgl DRZ%Z%Z? Rigiditya
[Nm?(x10°)]
Superdeck 203 L/530 9.83
DuraSpan 203 L/450 4.28
Proposed deck 200 1/438 7.11
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