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Experimental Study on Circular Stainless Steel Tube
Confined Concrete Stub Columns Under Axial Compression
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Abstract: Axial compression tests were carried out on stainless steel tube confined concrete stub columns. to
investigate the effect of lateral confinement of stainless steel tube on the axial compressive performance of con-
crete stub columns. The main test parameters included the loading boundary and wall thickness of stainless
steel tube. The plain concrete stub column and concrete stub column confined with carbon steel tube were con-
ducted for comparison. The test results show: the plain concrete stub column splits longitudinally with minor
deformation; while all the confined concrete stub columns present ductile failure modes with outward local

buckling of steel tube and crush of concrete inside; the load-carrying capacity and deformation capacity of con-
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crete stub columns are significantly enhanced by the lateral confinement of stainless steel tubes; the initial stiff-
ness of concrete-filled stainless steel tube is greater than the stiffness of stainless steel tube confined concrete;
as wall thickness increases, the load-carrying capacity of the stainless steel tube confined concrete increases ap-
proximately linearly; the stainless steel tube confined concrete owns a higher strength than the carbon steel
tube confined concrete.

Keywords: stainless steel; confined concrete; stub column; axial compressive strength; deformation capacity
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Tab.1 Parameters and test results of specimens

W= D/mm d/mm D/d a fy/MPa F../kN
C-1 114 - - - - 202. 3
C-2 114 - — — — 185.3

CFSST 120 3.1 40 0.112 285 460. 8
CT3 120 3.0 40 0.108 294 371.1
ST2 120 1.9 60 0.066 285 303.0
ST3 120 3.1 40 0.112 285 379.7
ST5 120 4.9 24 0.186 285 417.7

UE BT R A28 0 120 mm. 2R BE PR FAME D 120 mm, BEJE 0 3 mm 149 4 4 AR AR
DESU R » U8 5 58 LA ZIRBE R AF AR R 114 mm. FrA IR BE R 360 mm , TR #E + A9 S 7
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Fig. 1 Whole-range stress-strain relationships

of carbon steel and stainless steel
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Fig. 2 Loading set-up Fig. 3
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Schematic diagram of loading set-up and

measuring point layout (unit: mm)
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Fig. 4 Failure modes of specimens
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Fig.5 Typical failure modes
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Fig. 6 Whole-range curves of load-axial deformation
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Fig. 8 Load-steel strain curves
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