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Flexural and Interfacial Bond Properties of Hybrid Steel/Glass Fiber Reinforced Polymer Composites
Panel Gate with Steel Gate Surface Deformation for Improved Movable Weir
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Abstract

The purpose of this study was to improved the durability of a improved movable weir by replacing the improved movable weir’s metal gate with a hybrid
steel/glass fiber reinforced polymer composites panel gate. Because the metal gate of a improved movable weir is always in contact with water, its service
life is shortened by corrosion. This study made four type of hybrid steel/glass fiber reinforced polymer composites panel gate with different steel gate
surface deformation (control, sand blast, scratch and hole), flexural. Fracture properties tests were performed depending on the steel gate surface
deformation. According to the test results, the flexural behavior, flexural strength and fracture properties of hybrid steel/glass fiber reinforced polymer
composites panel gate was affected by the steel panel gate surface deformation. Also, the sand blast type hybrid steel/glass fiber reinforced polymer
composites panel gate shows vastly superior flexural and fracture performance compared to other types.

Keywords: Flexural strength; Fracture properties; Hybrid steel/glass fiber reinforced composite panel gate; Improved movable weir; Steel gate surface
deformation
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(a) Improved movable weir

(b) Corrosion of steel materials

Fig. 1 Photo of improved movable weir and corrosion of steel materials
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Table 1 Properties of materials

Properties E-Glass fiber Vinyl ester resin
Yield stress (MPa) 1,890 90
Elastic modulus (GPa) 71 3.4
Strain (%) 2.64 52
Density (g/cm?) 2.62 -
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(a) Control (b) Sand blast

(c) Hole (d) Scratch

Fig. 2 Surface deformation of steel gate

it

(c) Top glass fiber laminate

(b) Steel panel installation

(d) Poto hybrid steel/GFRP panel

Fig. 3 Manufacturing process of hybrid steel/GFRP panel gate
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(a) Plan view

(b) Side view

Fig. 4 Photo of hybrid steel/GFRP panel gate
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(a) L= 50 mm

Fig. 5 Photo of flexural test set—up
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Fig. 6 Flexural load vs displacement behavior of hybrid steel/GFRP gate panel (L=50 mm)
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(b) Hybrid steel/GFRP panel gate

Fig. 7 Flexural load vs displacement behaviro of hybrid stee/GFRP gate panel (L=140 mm)
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Fig. 9 Flexural strength of steel/GFRP panel gate
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Fig. 10 Photo of fracture deformation (L=50 mm)
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Fig. 11 Photo of fracture deformation (L=140 mm)
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