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An Experimental Study on the Behavior of Curved Panel Parts Using
Composite Materials

Hee Beom Park, Jong-Sup Park, Jae-Yoon Kang, Woo-Tai Jung’
Korea Institute of Civil Engineering and Building Technology
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Abstract FRP is a new material that is lightweight, has high strength and high durability, and is emerging as a third
construction material in many countries. The composite material panel targeted in this study was a curved member
and is the most frequently used arch-shaped member of a structures, such as tunnels. Composite curved panels can
be produced in high quality and large quantities through automation operations. On the other hand, the frequency of
application is low, and the design criteria and experimental data are lacking. Therefore, this study examined the
mechanical performance of the member unit first to verify its performance as structural members of the FRP curved
panel. For this purpose, tensile, compression, and connection performance tests were carried out. The tensile tests
showed greater tensile strength of specimens with larger curvature, and the compression tests showed that the
composite section of a composite material has greater compressive strength than the concrete section. Finally, the test
of the performance of the connection showed that the attachment performance of the connection was more than equal
to that of the FRP composite material panel.

Keywords : connected member, curvature, curved FRP, panel, solid, void
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Fig. 1. Curvature specimens
(a) Big curvature (b) Small curvature
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Fig. 3. Stress-strain curve (Tensil specimens)
(a) Top (big) (b) Bottom (big)
(c) Top (small) (d) Bottom (small)
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Fig. 4. Compressive test specimens
(a) Concrete (b) Void (c) Solid
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5 400
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Table 3. Test results (solid)

Compressive
. Stress
Load Displace Strain (MPa)
Group ment
(kN) (ne)
(mm) Tran-
Total
sform
R7 614.0 22.13 -9642 27.3 32.17
R8 631.1 2243 -9508 28.0 33.06
Ave. 622.5 22.28 9575 27.65 32.61
(R7, R8) . ’ ’ :
R9 269.2 3.51 -150 15.9
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Fig. 8. Load-displacement curve (Solid)
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Table 4. Test results (connected part)

Load Displacement
Grou,

i kN) (mm)
Connect-1 58.9 15.75
Connect-2 49.0 5.36
Connect-3 37.5 5.29
Average 48.5 8.80
70 —| —Connect-1 —Connect-2 —Connect-3 l—
60
50 i

£ ,
T 30 /
S
20 W
10
0 T T
0 5 10 15 20

Displacement (mm)

Fig. 11. Load-displacement curve (Connect)
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