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Tab.1 Main parameters of specimens

45 L/mm Ly/mm d,/mm t,/mm t,/mm 2\ 5 e B S A T B e/mm
FCECFST- T 900 1000 159 5 3 1412 dbs@150 45
FCECFST- 900 1000 159 5 3 1412 dbs@150 90
CECFST- | 900 1000 159 5 — 1412 dbs@150 45
CECFST-1I 900 1000 159 5 — 14b12 b s@150 90
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RCFFT-1I 900 1000 — — 3 14b12 b s@150 90

CFST- | 900 960 159 5 — — — 15

CFST-1I 900 960 159 5 — — — 90
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Tab. 2 Mechanical property index of steel

R Syl JE RS EE f,/MPa PRI E f./MPa MR E,/MPa
Wi JEE 5mm 386. 05 538. 67 1.98X10°
H A 8mm 380.98 536. 44 2.00X10°
%% : s 5
HA 12mm 404. 55 569. 63 2.03X10°

# 3 GFRP W15 Hhete s
Tab.3 Mechanical property index of GFRP
U 7 ) Piprak g f,/MPa PR E,/GPa Wi 24 N A5 e/ pe
F [i] 379. 15 38.2 9925
i 1) 19. 35 9.1 2180
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Fig.1 Sectional form of specimens and Fig. 2 Test loading deviceand arrangements
arrangement of strain measuring points of displacement meters
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Experimental study on mechanical properties of
GFRP tubed confined concrete-encased concrete filled steel tubular
columns under eccentric compression

ZENG Junke', LIANG Rui'?, SU Quanfu', LI Shuangbei'*

(1. College of Civil and Engineering and Architectural, Guangxi University, Nanning 530004, Guangxi,» China; 2. Guangxi
Communications Design Group Co. ,Ltd. , Nanning 530029, Guangxi, China; 3. Key Laboratory of Disaster Prevention and Structural

Safety of Ministry of Education, Guangxi University, Nanning 530004, Guangxi, China)

Abstract: In order to improve the mechanical difference between the inner and outer concrete of the
steel tube and the low combination effect of the concrete-encased concrete filled steel tubular (CFST)
members, glass-fiber reinforced polymer (GFRP) tube was used to constrain them. This paper
studied the mechanical properties of GFRP tubed confined concrete-encased CFST member
(FCECFST) under eccentric pressure and compared it with ordinary concrete-filled steel tube
reinforced composite column, GFRP tube restrained reinforced concrete column, and concrete-filled
steel tube column through the test of eccentric pressure. The load-deformation curves, lateral
deflection distribution curves, and load-strain curves were used to analyze the failure mechanism of the
specimens. The results show that the damage of FCECFST under bias is marked by the fracture of
circumferential fibers. Compared with the other three composite members, FCECFST has a higher
peak value of load deformation curve and a smoother falling section, showing good ultimate bearing
capacity, flexural rigidity, ductility, and energy dissipation capacity. The GFRP tube has an obvious
restraint effect on the peripheral concrete and has a significant influence on the mechanical properties
of the specimens under eccentric pressure.

Keywords: concrete-encased concrete-filled steel tubular columns; composite columns; GFRP tube;

static test; eccentric compression performance



