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Experimental Study and Finite Element Analysis on Ultimate Bearing Capacity
of Joint of Glass Fiber Reinforced Polymer for Transmission Tower
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Abstract: To popularize the application of glass fiber reinforced polymer (GFRP) to power
transmission tower, its mechanical properties are tested to obtain the fundamental mechanical
parameters, and the performances and failure patterns of six full-scale GFRP connection joints are
investigated. Static behaviors of the joints are also analyzed by the finite element model. Both
experimental and numerical results show that GFRP material is endowed with high tensile
strength, its tensile strength in parallel fiber direction gets extremely higher than that in
transverse fiber direction, and GFRP joint with high bearing capacity can be used in transmission
tower safely. The strain of 5X 10 ? is suggested as critical value of GFRP joint ultimate strength
for design. The weakest part of this joint is located in the connection of GFRP tube and steel
bush, and the connection type becomes the main factor affecting the joint ultimate strength.
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