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EXPERIMENTAL STUDY ON HYSTERETIC BEHAVIOR OF THE
CONCRETE FILLED SQUARE CFRP-STEEL TUBULAR (S-CFRP-CFST)
BEAM-COLUMN

YAN Xu, ZHOU Bo

(College of Civil Engineering, Shenyang Jianzhu University, Shenyang, Liaoning 110168, China)

Abstract:
the concrete filled square CFRP-steel tubular (S-CFRP-CFST) beam-column. The test results indicated that the
longitudinal CFRP can provide strengthening effect for the concrete filled square steel tube (S-CFST) effectively,

Overall 8 pieces of specimens were experimentally investigated to study the hysteretic behaviors of

and the load bearing capacity of the specimen is enhanced. Based on the analysis of the experimental results, it
shows that the axial compression ratio can enhance the flexural bearing strength of the specimen, also, the steel
tube and the CFRP material can work concurrently both in the longitudinal and transverse directions. The
computational result indicates that there are some strength degradation for all of the specimens. The axial
compression ratio and the strengthening factor of longitudinal CFRP can enhance the stiffness of members, and
they can also delay the stiffness degradation. However, the axial compression ratio is beneficial to aseismic
behaviors within a certain range.

Key words: square CFRP-steel tube; in-filled concrete; column-beam; hysteretic behavior; experimental study
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Table 1 Some parameters of the specimens

g = n n No/kN m'l JZ A,/ mm
A-1 0 0.17 0 1 14.11
A-2 0 0.34 0 2 14.10
B-1 0.2 0.17 268 1 11.09
B-2 0.2 0.34 273 2 14.10
C-1 0.4 0.17 536 1 9.07
C-2 0.4 0.34 546 2 8.07
D-1 0.6 0.17 804 1 7.06
D-2 0.6 0.34 819 2 8.14
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Table 2 Properties of the steel material

fy/MPa fu/MPa E;/GPa &/ e Vs £'(%)
298 425 199 2502 0.28 27
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Fig.1 General view of cross-section of the S-CFRP-CFST
specimens and locations of the strain gauges
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Fig.2 Fracture of CFRP of member with low axial
compression ratio (specimen A-1)
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Fig.3 Failure modes of the steel tubes (specimen A-2)
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Fig.4 Fracture of CFRP of member with high axial
compression ratio (specimen C-1)
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Fig.5 Failure modes of the concrete (specimen A-2)
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