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Abstract ; Concrete-filled double-skin elliptical steel tubular (CFDEST) members are characterized by
their unique shapes and excellent performance, leading to growing adoption in practical engineering.
However, their mechanical properties are less studied. In this paper, axial compression tests on six
CFDEST short columns were designed and carried out, and a numerical analysis model of axially-load-
ed CFDEST short columns considering the influence of elliptical section characteristics and hollow ra-
tio was established based on the test findings. The influence of the parameters including hollow ratio,
material strength, diameter-to-thickness ratio and cross-sectional aspect ratio on the mechanical per-
formance indexes such as bearing capacity, stiffness and ductility was investigated, and the typical
failure pattern, cross-sectional stress distribution and circumferential contact behavior of CFDEST
short columns under axial compression were revealed. The results show that the failure modes of axi-
ally-loaded CFDEST short columns mainly include steel pipe local waist bulge buckling and shear
buckling, core concrete local crush and oblique shear damage; the axial compression bearing capacity

of CFDEST short columns increases with the decrease of hollow ratio and diameter-to-thickness ratio,

75 B #5:2023-07-28; & = H#H: 2023-09-04

EETB : HEK H R34 %I H (52108129) ; o E 4 fF R £ 3 4 B2 B30 H (2022M713388) FilHh Je i AL L AR 55 2 % 30
P4 H (JZ2023HGTB0260)

EE B A (1976 . I A B4 G AR Tl K2R 282 1+ A4 S0
WA FE (1991, B A B T A Tl K30, @ (F /6 # . E-mail : QihanShen667@hfut. edu. cn.



% 2 1

EHME L F PR R B R AR R LA AR A R AR R IR S A AT 279

and the increase of steel strength and concrete strength.

Key words: concrete-filled double-skin elliptical steel tubular(CFDEST) ; short column; axial compres-

sion test; finite element analysis; failure mode
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