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Experimental Research on Large-scale Square Columns
Confined with Wrapped CFRP under Axial Compressive Load
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Abstract: Although the size of specimens presents significant effect on the mechanical performance of
CFRP confined concrete columns, the size effect is a blank area of study until now. Based on a series of
tests on seven groups of Carbon Fibre Reinforced Plastics (CFRP) confined large-scale square concrete col-
umns with different corner radius, the basic mechanical properties were obtained, such as the failure
modes, compressive strengths, stress-strain relationships, and the ultimate strain distribution of CFRP
jacket. Moreover, their comparison with the experimental results of the smaller-scale specimens has been
investigated and published. It is demonstrated that the confined strength increases with the increase of the
corner radius except for the specimens with sharp corner. All of the specimens fail due to CFRP rupture,

and the fracture location occurs in the chamfer zone. Meanwhile, the phenomenon of the stress concentra-
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tion is obvious. The confinement ratio, i. e. , MCR, shows a certain correlation with the size of specimen

on the compressive strength of CFRP confined specimens. The ultimate strains measured on the CFRP

jackets are about 35% less than that tested by the coupon specimens, while it is more serious than that for

the smaller-scale specimens. It is found that the discrepancies between the predicted results of the existing

strength models of CFRP confined square column and the experimental results in this work are obvious. It

suggests that the size effect on the FRP confined square columns cannot be ignored, which needs to be fur-

ther researched.
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Fig. 4 The curves of stress-strain relationship
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Tab.4 Strain ratios at the peak stress points

146 o A
BRFE MR/ RS v % |CHBE/Y% Rus/% ra/% |THEE% R/ % /%
mm
0 0.17 11.2 25.8 0.13 8.6 19.7 — - -
15 0.22 14.5 253 0.32 21.1 36. 8 0.21 13.8 24.1
30 0.23 15.1 26.1 0.18 11.8 20. 6 0.19 12.5 21.6
x5 EREINERWERIILIL
Tab.5 Comparison between the experimental results and the theoretical models
S E k4] SCHkLS ] SCHkL18] SCHkL19] kL 20]
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, ; ce 5 ) ce 5 / ce 5 y ce 5 y Jee sz
/MPa /MPa /9% /MPa /9% /MPa /% /MPa Y /MPa /%
0 37.9 36. 8 —2.9 43.3 14. 3 40. 8 7.7 44. 6 17.7 36. 8 —2.9
15 41.3 39.1 —5.4 45.4 9.9 42.3 2.4 44,2 7.0 40. 1 —2.9
30 44,3 42.2 —4.7 48. 0 8.5 44,4 0.3 44,7 0.9 43.0 —2.9
60 51.7 47.1 —8.8 51.2 —1.0 46.7 —9.7 44,3 —14.3 46.7 —9.7
90 65. 6 52.1 —20.7 53.4 —18.6 47.9 —27.0 43.9 —33.1 49. 8 —24.2
120 73.1 57.1 —21.9 54.8 —25.1 47.9 —34.4 43.6 —40. 4 52.6 —28.0
150 81.8 63.8 —22.0 64.9 —20.7 52.1 —36.3 45.0 —45.0 57.1 —30.3
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