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Research on bearing capacity of axially — loaded short columns of concrete

filled double skin steel tubes

WANG Xian — nong, GAO Cong - chao, WANG Nan - nan
(School of Civil Engineering, Hebei University of Engineering, Hebei Handan, 056038, China)

Abstract ; To calculate the bearing capacities of axially — loaded short columns of concrete filled doub-
le skin steel tubes, the lateral compressive stress the horizontal bearing stress and of the inner and
outer steel pipes under the effect of axial pressure on the core concrete were analyzed by according the
twin shear unified strength theory. The vertical ultimate bearing stress of the inner and outer steel
pipes was calculated by according to the twin shear unified strength theory. Combined with bearing
capacity of the core conc}ete, the simplified formula to calculate the bearing capacity of short column
was derived. Results of the theoretical formula solved by numerical method were inline with the exper-
imental data at home and abroad.
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Fig.1 The force diagram of the cross—section and the elements of concrete filled double
skin steel tubes column
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Tab. 1 Analysis of literature [ 1] test and calculation results about the paper
N,. N,
e D, i D, D 4 D, a N... Kn N,
mm  mm t, mm  mm t kN
d=0.0 d=0.5 d=1.0 d=0.0 d=0.5 d=1.0
ccla 180 3 60.0 0 0 - 0.00 1680 0.723 0.856 0.922
1214.9 1438.4 1548.6
cclb 180 3 60.0 0 0 - 0.00 1618 0.751 0.889  0.957
cc2a 180 3 60.0 48 3 16.0 0.08 1790 0.735 0. 851 0.908
1316.2 1523.1 1624.5
cc2b 180 3 60.0 48 3 16.0 0.08 1791 0.735 0.851 0.907
cc3a 180 3 60.0 88 3 29.3 0.26 1648 0.802 0.903 0.953
1321.7 1488.4 1570.1
cc3b 180 3 60.0 88 3 29.3 0.26 1650 0.801 0.902 0.952
ccda 180 3 60.0 140 3 46.7 0.65 1435 0.843 0.898 0.925
1209.6 1288.5 1327.3
ccdb 180 3 60.0 140 3 46.7 0.65 1358 0.891 0.9499 0.977
ccSa 114 3 38.0 58 3 19.3 0.29 904 0.763 0.871 0.924
689.5 787.6 835.3
ccSh 114 3 38.0 58 3 19.3 0.29 898 0.768 0.877 0.930
ccba 240 3 80.0 114 3 38.0 0.24 2421 0.845 0.941 0.988
2048.9 2279.0 2392.1
ccbb 240 3 80.0 114 3 38.0 0.24 2460 0.833 0.926 0.972
cec7a 300 3 100.0 165 3 55.0 0.31 3331 0.847 0.924 0.963
2819.7 3079.1 3208.7
cc7b 300 3 100.0 165 3 55.0 0.31 3266 0.863 0.943  0.982

UL THERT B, =0. 671, 5N, - IRBIR KRB IIE; N, - F30HEE.
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Fig.2 The relationship between contribution rate of the side pressure on bearing capacity
of the column and hollowness
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Fig.3 The relationship between ratio of the bearing capacity and hollowness
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