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Finite Element Analysis of Axial Compression Behavior
of GFRP Tube-Reinforced Hollow High-strength
Concrete Short Column

YANG Zhijian ,XU Cong

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang, China,110168)

Abstract;In order to improve the corrosion resistance and load bearing capacity of PHC pipe
columns in marine environment, PHC pipe columns are placed into GFRP tubes to form GFRP
tube-reinforced hollow high-strength concrete columns. The finite element model of the combined
column is established by ABAQU software,and to verify the reliability of the model and to study
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the axial compression behavior of the short column. The load-displacement curves, internal force
sharing ratio of each member and longitudinal stress variation of typical components are analyzed.
The effects of GFRP tube thickness, compressive strength of sandwich concrete, and diameter of
ordinary steel reinforcement on the bearing capacity and improvement factor of the components are
investigated. It is found that the proposed composite column has high axial compressive bearing
capacity and axial deformation capacity;as the GFRP tube thickness, sandwich concrete strength
and ordinary reinforcement diameter increase ,the compressive bearing capacity improvement rates
of the components range from 17.4% to 44.7% ,3.3% to 9.7% and 3.8% to 7.6%,
respectively, and the ultimate axial displacement improvement rates range from 145.2% to
182.8% ,-1.2% to —8.4% and 3.3% to 1.4% , respectively. The component enhancement
factor increases significantly with the GFRP tube thickness;among the three parameters,the GFRP
tube thickness is the main parameter that affects the bearing capacity, axial deformation capacity
and the combination effect.

Key words; PHC pipe column; GFRP tube ; hollow concrete columns;axial compression strength ;
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Fig.3 Comparison of test load-displacement curves with FEM results
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