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Finite Element Analysis on the Axial Compression Behaviors of FRP-
Confined Normal-Strength and High-Strength Concrete Columns

CHEN Xichen, LIANG Jun, SHI Pengfei
(School of Environment and Architecture, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: Existing compressive constitutive models for fiber reinforced polymers/plastics (FRP)
confined concrete are suitable for normal-strength concrete only. The applicability on FRP-confined
high-strength concrete is still questionable. The compression behaviors of FRP-confined concrete were
investigated numerically by using finite element method on the platforms of both ABAQUS and
OpenSees. The ABAQUS models included a full-scale model and a slice model. In both of these
models, the widely-used concrete damaged plasticity model (CDPM) was adopted to simulate the
material of concrete. A modified compression hardening curve was proposed to account for the
confining pressure from the surrounding FRP. The modified model was found to be suitable to predict
the performance of FRP-confined concrete under axial compression. The OpenSees models were several
analysis-oriented models for FRP-confined concrete introduced from the dynamic-link-library files.
These models' results were compared with those by experiments. Finally, the finite element models were
compared with each other and the vertical slice model in ABAQUS was found to be of the best
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performance in predicting the compressive behaviors of both FRP-confined normal-strength concrete

and high-strength concrete.
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Tab.1 Experimental data used in the analysis

TN fyMPa  fmm  Ep/GPa &y /%  fu/MPa  &/%

W-NSC 45.9 0.17 80.1 1.523 48.4 0.813
W-NSC 45.9 0.17 80.1 1.915 46.0 1.063
M-NSC 39.6 0.51 80.1 1.955 65.7 2.558
M-NSC 39.6 0.51 80.1 1.667 60.9 1.792
H-NSC 38.0 0.68 240.7 0.977 110.1 2.551
H-NSC 38.0 0.68 240.7 0.965 107.4  2.613
W-HSC 70.8 0.34 237.8 1.10 104.2 1.07
W-HSC 70.8 0.34 237.8 1.21 110.3 1.43
M-HSC 70.8 1.02 237.8 1.00 180.5 2.16
M-HSC 70.8 1.02 237.8 0.90 197.7 2.33
H-HSC 70.8 1.70 237.8 0.67 191.5 2.28
H-HSC 70.8 1.70 237.8 0.52 162.4 1.39
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