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Improved confinement strength models of FRP-strengthened

concrete square columns

Zhai Kejie® , Fang Shengen®®
(a. School of Civil Engineering; b. National and Local United Research Center for Seismic and Disaster

Informatization of Civil Engineering, Fuzhou University, Fuzhou 350116, P. R. China)

Abstract : In order to investigate the strengthening effects of different types of FRP sheets on the mechanical
properties and failure modes of square concrete columns, 1/4 arc was adopted to replace the traditional
second-degree parabola to distinguish the effective confinement area from weak area. Then the shape
coefficients were improved and unified into one for purpose of engineering application. The performance of
the five strength models after improvement was evaluated based on the analysis of 138 experimental
columns strengthened by different types of FRP sheets. Satisfactory agreements between the improved
models and the experiments were found. In order to extend the application range of the improved models, 8
BFRP jacketed concrete columns were further tested. Result shows the improved models is capable of
predicting the bearing capacity of BFRP jacketed concrete column in predicting the load capacities of such
columns was confirmed.
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Table 1 Error sum squares of strength models before

and after improvement

R JEA > Q kG 2Q
k5] 11.036 10. 058
SCiHk[14] 9. 804 7.574
SCiik[15] 17.972 9. 050
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Table 2 Experimental concrete columns

%' i 15 /mm & 75 5%
7-2-0 300 XoF AL R D
7Z-2-1A 300 1 )2 BFRP
7-2-1B 300 1 )2 BFRP
7-2-2 300 2 J2 BFRP
7-2-3 300 3 J2 BFRP
Z-4-0 600 X AR R D
Z-4-1A 600 1 )2 BFRP
Z-4-1B 600 1 J2 BFRP
7-4-2 600 2 |2 BFRP
Z-4-3 600 3 J2 BFRP

R 300 mm 1A IR AR 56 AE TR IR S AL gk
7K 0.2 MPa/s 1 3R 5] 3 2218 I3 5 F 600
mm R 500 ¢ R T T ak (& 6) LR A
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Fig. 6 Loading devices for experimental specimens
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Table 3 Comparison between improved model

and experiments

BRI

ETRE R N2 /kN N1/N;
N, /kN

Z-2-0 890

Z-2-1A 919. 8

7-2-1B 919.8 931 0.99

7-2-2 949. 6 958 0.99

7-2-3 979. 4 973 1. 00

Z-4-0 810

Z-4-1A 839.8 840 1.00

Z-4-1B 839.8 850 0.99

Z-4-2 869. 6 860 1.01

Z-4-3 899. 4 900 1.00
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