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Research on mechanical properties and bearing capacity calculation
models of concrete-filled circular aluminum alloy tubular stub
columns under axial compression
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Abstract; This study aims to clarify the working mechanism of concrete-filled circular aluminum alloy tubular
columns andverify/improve the reliability of the bearing capacity calculation models. The available experimental
tests for concrete-filled circular aluminum alloy tubular stub columns under axial compression were collected and
analyzed in this paper, with the experimental database established. The mechanical properties of the concrete-filled
circular aluminum alloy tubular stub columns under axial compression were further investigated, and the
applicability of the existing five typical bearing capacity calculation models was evaluated. A new calculation model
with higher accuracy for predicting the compressive bearing capacity of concrete-filled circular aluminum alloy
tubular stub columns was proposed. The investigated results indicate that some of the test variables of the existing
studies may be beyond the scope of “steel-concrete composite structures” , which should be analyzed individually.
The boundary confinement factor of concrete-filled circular aluminum alloy tubular columns is higher than that of
conventional concrete-filled circular steel tubular columns under the same condition which can be taken as 1.75,
approximately. The five typical existing calculation models can be used to provide an approximate prediction of the
compressive bearing capacity of concrete-filled circular aluminum alloy tubular stub columns. However, there are
still 5. 6% 1o 32. 4% of the collected specimens with predicted deviations exceeding 20% , which are mainly
concentrated in the range of lower confinement factors (£ <1.0). The proportion of the collected test specimens

with deviations beyond 20% in the compressive bearing capacity predicted by the proposed calculation model in this
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Fig. 1 Normal cross-sections of CFATSs
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Tab.1 Summary of the specimens
o B wrER HEeeEEE RER Kigte & faamienE TRBE LA IR
PSS .
B p/m /mm D/t L/D a £,/ MPa f'/MPa " /MPa Ny a/kN
Zhou 48]
(2009) 31 38.0~180.5 2.0~5.0 9.7~59.3 3.0 0.07~0.41 216.9~264.9 44.8~106.0 43.1~102.0 158.9~3139.2
e ]
(2009) 22 38.0~102.0 3.0~12.0 6.8 ~34.0 3.0 0.12~0.59 157.0~365.0 32.8~57.8 31.5~55.6 139.7~15%.5
(=PI RE
(2011) 6 100.0~120.0 2.0~4.0 30.0 ~50.0 3.0 0.08~0.13 170.8 ~188.8 39.7 38.6 443.6 ~829.7
Kadhim %03
(2012) 8 38.0~100.0 3.0~4.4 11.9~22.7 3.0~4.0 0.18 ~0.34 241.4~254.8 24.1 23.2 145.8 ~566.7
SRS
(2018) 3 160.0 3.0 53.3 3.8 0.08 110.0 29.5~31.9 28.3~30.7 1040.4~1082.4
Vi
(2019) 120.2 3.0~5.0 24.0~40.0 2.5 0.10~0.17 209.4~231.3 28.5 27.4 679.9 ~792.8
B
(2019) 10 100.0~140.0 3.3~8.0 12.8 ~33.6 3.0 0.12~0.31 72.5~230.5 21.7~44.5 23.4-~39.4 455.0~1490.0
B
(2020) 160.0 3.0 53.3 3.8 0.08 265.8 49.0 47.1 1400.1 ~1500.0
PUBRCEE B
(2020) 5 150.0~180.0 3.0~10.0 15.0 ~30.0 3.0 0.08~0.27 251.1~284.6  36.0~41.3 34.7~39.7 1930.0~3 132.0
EH
(2021) 160.0 3.0~10.0 16.0 ~53.3 3.0 0.08~0.25 244.6~252.1 32.2 31.0 1259.7~2438.3
o
” ?2022) 150.0 3.0 50.0 4.0 0.08 190.0 39.1 33.2 2438.3
E AR
(2023) 2 150.0 5.3~5.6 28.5~26.9 3.0 0.14~0.15 214.0 70.4 64.4 2 000.5~2030.1
Gao fﬁ[‘m
(2003) 4 130.0 5.0~10.0 13.0~26.0 3.0 0.15~0.31 269.0 26.3~38.4 24.9~36.5 1146.7 ~1822.9
He %3]
(200) 9 150.0 3.0~7.0 21.4 ~50.0 4.0 0.08~0.19 184.0 17.7~33.6 20.7~39.1 808.5~1641.0
Yan 5;(:]:,23J
(204) 9 130.0~150.0 3.2~5.0 30.0 ~46.9 3.0 0.09~0.13 105.0~129.0 34.6~67.9 33.3~65.3 812.0~1508.0
Jiang 18]
(2004) 6 160.0 3.0~10.0 16.0 ~53.3 3.0 0.08~0.25 240.7 ~253.8 33.9 32.6 1226.7 ~2 460.1
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Fig.6 Prediction results of the bearing capacity calculation models
F2 HEEER ST
Tab.2 Comparison among the calculation models
Nu‘nal/Nu,lPsl
Xf L&t R
P IR AR Zhou SFH ik e Wang S5 575 Ding 5557 AR A
Mean 0.93 0.94 1.05 0.98 0.94 1.01
sd 0.11 0.17 0.13 0.11 0.11 0.11
Max 1.18 1.30 1.34 1.19 1.19 1.25
Min 0.71 0.61 0.82 0.77 0.72 0.81
Error/ % 12.7 32.4 15.5 5.6 11.3 2.8

i : Mean S P-HI{H, Sd Ay hRMEE , Max 5B, Min A7 J/ME Exeor 5 AS SCIR B R e PRI B2 B 209% (IR 1 1
Rt — L AL BRI E XN, /N, BT TTLUER], Y 1.0 1,5 RT3 R8 R 2 ] HopL g
SR, ALY RN R BONBEARAR K 5 R FRRIRES BN B 60 5 B TR BE L A RAE B TR, H2Y
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