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Abstract

In this paper, different cross—sections of glass fiber reinforced polymer (GFRP) beam members were glued
together as the combined GFRP beam members. Then, the GFRP combined beams were glued to GFRP plate to
become the GFRP combined beam—deck system. From the three—point bending test results, the ultimate load,
stiffness and failure modes of GFRP combined beam members and GFRP combined beam—beam system are
compared with a single GFRP member. The experimental results show that GFRP combined beam members can
effectively improve the strength and stiffness. The Timoshenko beam theory was used to calculate the force—
displacement relationship of GFRP combined beam members. From the three—point bending test result of GFRP
combined beam—deck systems, we understand the method can improve the stiffness and strength of GFRP
combined beam—deck system. The ANSYS finite element program was used to analyze GFRP composite beam—
deck system, and the analysis matches experimental results. Through the experiment and analysis, this paper
discusses the failure mode of the combined GFRP beam—deck system and ensures the safety of the combined
GFRP beam—deck system can be applied to the highway bridge.
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SR AT LB BRAE SR H—(RS R RE > I 8 FT - LLIRIESR TSI BB AL R TR 41 9
T SHEERAEF 12.69 % o

%9 BREZHFFERHEF VR

| 11-
- IR K (kN/cm) RE (%)
BRE 107.25 -
BRE (Euler) 149.9 39.76

BRE (Timoshenko) 95.17 12.69
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