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Abstract: CFRP material has many advantages such as high strength, light weight, good durability and
corrosion resistance, but the construction procedure of concrete columns confined by CFRP tube is rather
complicated, leading to relatively high cost. Instead, CFRP can be utilized to strengthen steel tube confined
concrete columns, in which steel tubes serve as the formwork for the construction of CFRP. Therefore,
CFRP-steel tube confined concrete columns are very suitable for concrete structures because of their excellent
mechanical properties and convenient construction. In this paper, the behavior of circular CFRP-steel tube
confined concrete stub columns subjected to axial compression was investigated through experimental study.
Associated methods for calculating the ultimate loading capacity of circular CFRP-steel tube confined concrete
stub column were compared and recommended for practical design.
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Table 1 Specimen details
WIS EA/mm RS/ mm VRS LSRE/MPa BREF4EEEL
D200-40 200 600 40 0
D200-40-2-S1 200 600 40 2

D200-40-2-S2 200 600 40 2

(BH)

S ER/mm 5/ mm G RRE/MPa BRET4E RS
D200-60 200 600 60 0
D200-60-2-S1 200 600 60 2
D200-60-2-S2 200 600 60 2
D260-40 260 780 40 0
D260-40-2-S1 260 780 40 2
D260-40-2-S2 260 780 40 2
D260-60 260 780 60 0
D260-60-2-S1 260 780 60 2
D260-60-2-S2 260 780 60 2
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Table 2  Properties of steel tube and CFRP

PHEE JE IR E/MPa M2 PR35 /MPa S LA 5 /(< 10° MPa) H2 IR R 38 /ue

W 264.3 390 1.88 -
CFRP — 3400 2.35 16000

R3 RBRIMIEIER

Table 3 Properties of concrete

SR SETABUESRE/MPa SEPERLR/(x10* MPa)
C40 57.1 3.146
C60 66.8 3.582
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Table 4 Loading capacity and deformation of specimens

WS NJ/KN Uy/mm N, /NL? Up /Ug
D200-40 1861 3.50 1.00 1.00
D200-40-2-S1 2633 8.54 1.41 2.44
D200-40-2-S2 2755 9.47 1.48 2.71
D200-60 2723 3.35 1.00 1.00
D200-60-2-S1 3048 7.95 1.12 2.37
D200-60-2-S2 3017 4.86 1.11 1.45
D260-40 3320 3.61 1.00 1.00
D260-40-2-S1 3736 8.05 1.13 2.23
D260-40-2-S2 3610 8.55 1.09 2.37
D260-60 4060 3.79 1.00 1.00
D260-60-2-S1 4345 4.80 1.07 1.27
D260-60-2-S2 3847 4.29 0.95 1.13
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Fig.6 Vertical load versus displacement curves
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