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Tests on mechanical properties of improved composite L-shaped
concrete-filled steel tubular columns

DAT Shaobin, CAO Bing, HUANG Jun

(School of Civil Engineering and Architecture, Wuhan University of Technology, 430070 Wuhan, China)

Abstract; To study the mechanical properties of improved composite L-shaped concrete-filled steel tubular
columns, 18 axial compression tests of improved composite L-shaped concrete-filled steel tubular columns are
carried out. The influences of all parameters included steel tube thickness, concrete strength and slenderness
ratio on the mechanical properties of the specimens are analyzed, and the expression of bearing capacity is
proposed. The test results indicate that the waist drum failure mode, local buckling (or cracking) failure mode
and flexural failure mode are occurred in tests; the steel tube thickness, concrete strength and slenderness
ratio are the key factors influencing the bearing capacity, but the increase of steel tube thickness is more
beneficial to the improvement of the bearing capacity, if the steel ratio is larger, the confined effect of steel
tube to core concrete is stronger. The bearing capacity calculation results are in good agreement with the
experimental results.
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CFST-CL1 3 3.75 308.3 600 C30 35.9 9. 700 0.123 1. 058
CFST-CL2 3 3.75 308.3 1000 C30 35.9 16. 17 0.123 1. 055
CFST-CL3 3 3.75 308.3 1400 C30 35.9 22.63 0.123 1. 055
CFST-C14 4 4.25 331.3 600 C30 35.9 9.330 0. 141 1.298
CFST-CL5 4 4.25 331.3 1000 C30 35.9 15.55 0. 141 1. 305
CFST-CL6 4 4.25 331.3 1400 C30 35.9 21.77 0. 141 1. 305
CFST-CL7 5 5.25 325.2 600 C30 35.9 9.110 0.179 1. 624
CFST-CL8 5 5.25 325.2 1000 C30 35.9 15.18 0.179 1. 620
CFST-CL9 5 5.25 325.2 1400 C30 35.9 21.25 0.179 1. 624
CFST-CL10 5 5.25 325.2 600 C40 41.59 9. 140 0.179 1. 401
CFST-CL11 5 5.25 325.2 1000 C40 41.59 15.23 0.178 1. 395
CFST-CL12 5 5.25 325.2 1400 C40 41.59 21.32 0.179 1.398
CFST-CL13 5 5.25 325.2 600 C50 50. 81 9. 180 0.179 1.147
CFST-CL14 5 5.25 325.2 1000 C50 50. 81 15.29 0.179 1. 145
CFST-CL15 5 5.25 325.2 1400 C50 50. 81 21.41 0.179 1. 147
CFST-CL16 6 5.75 323.3 600 C30 35.9 9. 340 0.199 1.791
CFST-CL17 6 5.75 323.3 1000 C30 35.9 15.57 0. 199 1. 795
CFST-CL18 6 5.75 323.3 1400 C30 35.9 21.79 0. 199 1.791
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CFST-CLI18 0.778 0.767 0.903 0.792 0.762 0. 858 0.790 0.931

. 2009,42(6) :14-21.
4 % #®

[8] GB50017—2003 ML BT HLVEL ST AL st )
H AL, 2003.

[9] GB50152—2012 TRk L 25 MRk B Jr wkhmufi [ S 1. LT
HpE R Tl AL, 2012,

(10 EkBRal, ik 47, 28R, 45 A A v o TR B b A
0o sZ FEPEREIASSE 5 20T [ ] SR EE F 2741, 2011,
32(12):162-169.

[11]TAO Zhong, HAN Linhai, WANG Dongye. Experimental
behavior of stiffened concrete-filled thin-walled hollow steel
structural ( HSS) stub columns [ J ]. Constructional Steel
Research, 2005, 61(7) : 962-983.

[ 12] BKIE  XIbbk, ekl 2= B TREE L T IR
AR J ] TAET77,2012,29(1) 1 134-140.

[13] R, SRR M N E TR EE I A RE =S80 b7
UL IR Tl R225441,2007,39(2) :210-215.

[ 14]CECS159; 2004 AiJE M IR EE - 45 B AR AR S].
AE5T T R, 2004.

[ 15] ACI318:2005 Building code requirements for structural concrete
and commentary [ S ]. Detroit; American Concrete Institute,
2005.

[ 16]A1J:1997 Recommendations for design and construction
of concrete filled steel tubular structures [ S]. Tokyo:
Architectural Institute of Japan, 1997.

[ 17 ] AISC360; 2005 Specification for structural steel buildings[S].
Chicago: American Institute of Steel Construction, 2005.

[ 18 ] BS5400: 2005 Steel, concrete and composite bridges,
Part5; Code of practice for design of composite bridges
[S]. London: British Standards Institution, 2005.

[ 19]DBJ1351:2003 M IR EE L 45 BORBUARR [ S]. A8 M .
T A BT ,2003.

[20 ] EC4; 2004 Design of composite steel and concrete
structures, part 1 — 1. general rules and rules for
buildings [ S]. London; British Standards Institution,
2004. (i ARWE)



