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Experimental Study of Bond Strength of Concrete-filled
Square Steel Tube
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(1. Department of Buiding Engineering, Tongji University, Shanghai 200092, China;
2. School of Civil Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, Shaanxi, China)

Abstract; To obtain the bond strength calculating formula of concrete-filled square steel tube
specimens, push-out experiments were carried out under different slendernesses and width-
thickness ratios, and the change principle of bond strength of concrete-filled square steel tube
specimens was obtained. According to domestic and foreign experiments, authors proposed that
when the thin-walled concrete damaged, the sample was destoryed. Base on this principle, a
semiemprical theory formula was deduced using elastic mechanics and material mechanics
methods. Analytical results show that bond strength of concrete-filled square steel tube specimen
is more affected by width-thickness ratio, and is less affected by the slenderness. The results of
formula match well with those of experiments, which provide a new way to calculate bond
strength of concrete-filled square steel tube columns.
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Tab.1 Properties of Steel

BEJE /mm | §PEAE AL/ GPa | THAA LG | J RS 5/ MPa | 4 BR 5% B/ MPa
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Tab.2 Average Bond Strengths of Concrete-filled Square Steel Tube Specimens
WL TR KJZ/mm P& & /mm BE J& /mm K5 TR TR BE L 1 A 7 2/ kN SRR 25 i/ MPa
CFST1-P 450 150 5.50 3.0 27.3 C60 175. 86 0.701
CFST2-P 450 150 3.75 3.0 40.0 C60 91. 95 0. 362
CFST3-P 450 150 3. 00 3.0 50.0 C60 46. 37 0. 180
CFST4-P 825 150 5.50 5.5 27.3 C60 249,58 0. 546
CFST5-P 825 150 3.75 5.5 40.0 C60 121.56 0. 254
CFST6-P 825 150 3. 00 5.5 50.0 C60 87. 85 0. 181
CFST7-P 1 050 150 5.50 7.0 27.3 C60 332.23 0.565
CFSTS8-P 1 050 150 3.75 7.0 40.0 C60 236. 80 0.392
CFST9-P 1 050 150 3.00 7.0 50.0 C60 124. 86 0.207
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Fig.2 Changes of Bond Strengths with
Width-thickness Ratios
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Tab.3 Comparisons Between Experimental Results in the Paper and Calculated Results of Formulas

45 CFST1-P CFST2-P CFST3-P CFST4-P CFST5-P CFST6-P CFST7-P CFSTS8-P CFST9-P
M, /MPa 0.701 0. 362 0.180 0. 546 0.254 0.181 0.565 0.392 0.207
M, /MPa 0.510 0. 300 0.210 0. 540 0. 320 0.220 0. 600 0. 360 0.240
M, « M;i! 0.730 0. 830 1. 160 0.990 1. 240 1. 250 1. 060 0.910 1. 160
TE My R 2558 B U0 (8 s Mo R 2558 BT O
x4 XHEHAIWRBESARNITESERER Structures| M |. Beijing: Science Press,2001.
Tab.4 Comparisons of Experimental Values of [ 2] MORISHITA Y, TOMII M, YOSHIMURA Y. Ex-
Reference [4] and Calculated Results of Formulas perimental Studies on Bond Strength in Concrete
ot 2 FG-1 | FG-2 | FG3 | FG4 | FG5 | FG-6 Filled Square and Octagonal Steel Tubular Columns
M, /MPa 0.48 | 0.55 | 0.47 | 0.49 | 0.50 | 0.60 Subjected to Axial Load [J]. Transaction of Japan
M;/MPa 0.59 | 0.59 | 0.58 | 0.47 | 0.47 | 0.61 Concrete Institute, 1979(1) : 359-366.
M, - M 23 L 107 | .25 | 0.95 | 0,94 | 102 [3] MORISHITA Y, TOMII M, YOSHIMURA Y. Ex-
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