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ABSTRACT: In order to study the influence law of aspect ratio on the mechanical properties
of medium and long columns of L and T-shaped concrete filled steel tube (CFST), the finite
element software ABAQUS is used to simulate the members with different aspect ratio through
the designed contrast test. The analysis results of experimental data show that the critical load
of L and T-shaped specimens increases exponentially with the decrease of aspect ratio. The
influence of aspect ratio on the bearing capacity of L and T-shaped CFST columns is very
important. With the increase of aspect ratio, the curve growth rate of the specimen in the elastic
deformation stage becomes lower and lower, and the displacement of specimen reaching the
critical load decreases gradually. At the same time, the ductility of the specimen will increase,
while the risk of instability and failure of L and T-shaped CFST will also increase sharply.
Therefore, it is concluded that the analysis of the influence of aspect ratio on the mechanical
properties of CFST columns should be strengthened.
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1 INTRODUCTION

Special-shaped column is the general term of
special-shaped section columns. Its representative
T and L-shaped section forms can meet the
requirements for building height, spatial layout
and aesthetic individuality.  Because of the
combination of high bearing capacity, good
deformation capacity and seismic performance of
steel as well as the fire resistance and stability
performance of concrete, concrete filled steel tube
(CFST) structureis more and more popular in the
construction  industry. The  special-shaped
concrete-filled steel tubular column not only
combines the bearing capacity and deformation
capacity of super-high steel tube, but also
combines the durability, stability and fire
resistance of concrete, thus the systematic study
of L and T-shaped components has become a very
necessary subject at present (Wang and Lv, 2005;
Wang, 2005; Lu et al., 2007). In (Uy, B., 2000 and
2001) further studied the axial compression,
biaxial compression and compression bending
performance of concrete-filled square steel tube
specimens. After comparing the test data with the
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European code values, the formula was modified
to try to get a more practical solution, which
provided a theoretical basis for architectural
structure design. In (Shanmugam N. E. et al, 2002)
obtained the criterion of steel tube buckling by
studying the concrete-filled square steel tube, and
obtained the formula of ultimate bearing capacity
of the specimen under axial compression by using
the "width theory". After (Hu H T, et al ,2003)
used ABAQUS finite element software to study
the constraint effect of steel tube wall thickness on
the core concrete, and preliminarily obtained the
influence rule of three-dimensional constraint on
the constitutive behavior of steel tube and
concrete. In (Rong and Chen, 2005; Chen and
Rong, 2009). obtained the solution formula
applicable to the bearing capacity of the test
specimen through experimental research and
combined with the finite element simulation
analysis. In (Liu, Y. M. 2012. Zhang, Xu and
Zhao, 2010) studied the fire resistance of
L-shaped concrete-filled steel tubular columns,
and obtained the laws that the temperature of the
fire-resistant surface of the test specimen under
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the action of fire increased rapidly, the bearing
capacity decreased significantly, and the fire back
was relatively stable. In (Lin, Shen and Luo, 2009;
Lei, Shen and Li, 2013) carried out an experiment
on L-shaped concrete filled steel tubular members
under low cyclic repeated load. The test results
show that the ductility of the specimens decreased
with the increase of axial compression ratio, and
the increase of width to thickness ratio decreased

the bearing capacity of the specimens.

In view of this new cross-section component, the
related research at home and abroad is relatively
lagging behind, and its basic theoretical system
has not yet formed. However, the current research
results are mainly concentrated in the short
columns of special-shaped concrete-filled steel
tubular columns, and some theoretical results have
been preliminarily formed in the aspects of the
ultimate  bearing capacity and  seismic
performance of short columns. However, the
research on the stability of medium and long
columns of concrete-filled steel tube is still in its
infancy. In this paper, the mechanical properties of
L and T-shaped columns of concrete-filled steel
tube are studied, and the simulation experiments
of L and T-shaped concrete-filled steel tubular

(@) Low-carbon steel
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columns are carried out by using the finite
element software ABAQUS. The main purpose of
this paper is to analyze the influence of aspect
ratio on the mechanical properties of L and
T-shaped concrete-filled steel tubular columns, so
as to provide theoretical basis for the practical
application of the project and the research of
subsequent scholars.

2 FINITE ELEMENT MODEL

2.1 Establishment of finite element model

For low-carbon steel and low-alloy steel, there
are generally five stages of composition as shown
in Figure 1 (a) during the uniaxial tension:
elasticit oa , elastoplasticity ab ; plasticitybc ,
intensigy cd and necking de . In order to
facilitate calculation, derivation and application,
the strengthening and necking stage of steel are
simplified as straight-line segment and introduced
into the finite element software, and the
mechanical properties are analyzed. The
high-strength steel adopts the double fold load
deformation curve of elastic and strengthening
section as shown in Figure 1(b), in which the
modulus of strengthening part is taken as 0.01es
(Han, L. H.,2007)

0 z

(b) high-strength steel

Figure 1. Relation curve of steel

The paper combines the expression of constraint
effect coefficient put forward by (Liu, W. and Han,
L. H., 2006) at the same time, the modified
equivalent stress-strain model expression of core
concrete by Dr. Liu Wei of Fuzhou University is
introduced as the constitutive model of concrete in
the study of L and T-shaped CFST.

6

o, = f(N/mm?); &, =&, +800-£°%.107°;

£, = (1300+12.5-f)-10";

The core concrete adopts three dimensional solid
hexahedron elements C3D8R. Steel tube is
defined as shell element S4, that is, four-node
reduced integral shell element. The base plate
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with larger "width to thickness ratio" at both ends
of the combined structure is set as rigid body. The
mesh also adopts S4 unit. In this paper, a
reasonable mesh size is obtained by comparing
the test and calculation results of related
literatures, which ensures that the simulation
results remain within a reasonable error range. Fig.
2 and Fig. 3 are the cross-section mesh of L and
T-shaped CFST columns for model verification
and analysis.

In this paper, the model proposed by (Lu, X., et
al, 2007) from Tongji University are selected to
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simulate, analyze and verify the test data of L and

T-shaped CFST columns.

(a)Mesh generation of steel tube

(b)Mesh generation of concrete

Fig. 2 Mesh generation of L-shaped CFST

(a)Mesh generation of steel tube

(b) Mesh generation of concrete

Fig. 3 Mesh generation of T-shaped CFST

2.2 Parameter design of test specimen

In this paper, the parameters of column size
shown in Table 1 are selected as the test specimen
for ABAQUS simulation analysis. The thickness
and length of limbs in the section form of T and
L-shaped CFST columns with equal limbs are
300mmand and 300 mm respectively. The column
height of the test piece is 3000mm, 6000mm,
9000mm and 12000mm respectively; meanwhile,

steel plates with 10 mm thickness and 300 mm
length and width are respectively wrapped on the
upper and lower column heads respectively to
prevent the local damage of the test specimen
from adverse impact on the test results. The steel
performance parameters and test specimen
parameters to be simulated are shown in Table 1
and Table 2 respectively.

Table 1. steel parameters

Steel tube thickness Modulus of elasticity Yield Ultimate strength [, .
/mm E, /(N /mm*) strengthf,/MPa f,/MPa
5 1.98x10° 242 347 0.3
Table 2. Design parameters of test specimens with different aspect ratio
. . Strength grade of ~ Wall thickness of steel Specimen height /mm
Sections Specimens - .
concrete tube (steel ratio) (aspect ratio)
L10 C40 5(0.123) 3000(10)
. L20 C40 5(0.123) 6000(20)
Specimen L
L30 C40 5(0.123) 9000(30)
L40 C40 5(0.123) 12000(40)
T10 C40 5(0.123) 3000(10)
. T20 C40 5(0.123) 6000(20)
Specimen T
T30 C40 5(0.123) 9000(30)
T40 C40 5(0.123) 12000(40)

213



ACADEMIC JOURNAL OF MANUFACTURING ENGINEERING, VOL.18,ISSUE 2/2020

2.3 Model validation and the test bearing capacity is within 10%, and
the error is within the acceptable range. Thus it
shows the rationality of the finite element
modeling method in this paper. To different
incremental steps is shown respectively.

Comparing the test results of references with the
results of finite element simulation, Table 3 shows
the bearing capacity calculated by ABAQUS and
test respectively. It can be seen that the error ratio
between the simulated ultimate bearing capacity

Table 3.Comparison of bearing capacity of test specimen

Specimens Test bearing Simulated bearing Error ratio between test value
P capacity (kn ) capacity (kn ) and simulation value (%)
L-X1 3708 4019 8.4
L-X2 437 464 6.18
T-Y1 510 539 5.8

only the distribution proportion of stress area in

3 RESULTS OF FINITE ELEMENT the specimen is different. When the first and

ANALYSIS second order eigenvalues of the specimen are
3.1 Analysis of the influence of aspect ratio damaged, the area where the material reaches the
on the linear buckling of specimens larger bearing capacity is smaller, and the

utilization of the material is insufficient. When the
specimen is in the third or fourth orders
eigenvalue failure mode, the yield strength area of
the specimen increases significantly, and the
mechanical properties of the material play a more
effective role (Pacurar; Balc and Berce et al.

In order to study the critical load failure modes
of L and T-shaped CFST columns subjected to
eigenvalue buckling under different aspect ratios,
the stress distribution map corresponding to the
fourth-order eigenvalue of linear buckling is
extracted for analysis. As shown in Figure 4-7 and

Figure 8-11, the stress distribution of L and
T-shaped specimen buckling modes corresponding
U, Magnitude U, Magnitude
+1.4272+00 +1.459e+00 U, Magnitude
+1,3082+400 +1.337e+00 +1,403+00
+1,1892+00 +1.2158+00 +1.2860+00
+1,070e+00 +1.094e+00 +1.1608+00
+0.5142-01 +9.723e-01 +1,052e+00
+8.325e-01 +8.,508e-01 +8,3048-01
+7.136e-01 +7,293e-01 +8.185e-01
+5.9462-01 +6,0778-01 +7.016e-01
+4,7578-01 +4.862e-01 +5,846e-01
+3.5682-01 +3.6408-01 +4.677e-01
+2.3798-01 +2.4318-01 *+3.500e-01
+1.1892-01 +1.2156-01 j2aste
+0.0002+00 | *000exnn | +0,0008+00

z

~

z

% 4_1 1—’ ¥ % ._t
?
First order eigenvalue of L10 Second order eigenvalue of L10 Third order eigenvalue of L10

Fig. 4 Fourth-order buckling mode of L10
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U, Magnitude U, Magnitude
+1.417e+00 +1.423e+00
+1.299e+00 +1,304e+00
+1.181e+00 +1,185e+00
+1.063e+00 +1.067e+00
+0.447e-01 +9.4848-01
+8.266e-01 +8,298e-01
+7.085e-01 +7.113e-01
+5.004e-01 +5.927e-01
+4.723e-01 +4.742e-01
+3.543e-01 +3.556e-01
+2.362e-01 +2.371e-01
+1.181e-01 +1,185e-01
+0.000e+00 +0.000e+00

b b

First order eigenvalue of L20

Second order eigenvalue of L20  Third order eigenvalue of L20

U, Magnitude U, Magnitude
+1.373e+00 +1.412g+00
+1,250e+00 +1.205+00
+1.144e400 +1.177e+00
+1,030e+00 +1.059e+00
+9.155e-01 +0.417e-01
+8.011e-01 +8.240e-01
+6.8668-01 +7.062e-01
+5.722e-01 +5.8852-01
+4,5768-01 +4,708e-01
+3.433e-01 +3.531e-01
+2,289e-01 +2,364e-01
+1.144e-01 +1.177e-01
+0.000e+00 +0.000e+00

k.

Fourth order eigenvalue of L20

3

Fig. 5 Fourth-order buckling mode of L20

U, Magnitude U, Magnitude
+1.415e+00 +1.418e+00
+1.297e+00 +1.300e+00
+1.179e+00 +1,182e+00
+1.062e+00 +1.063e+00
+9.436e-01 +9.452e-01
+8.25fe-01 +8.271e-01
+7.077e-01 +7.0898-01
+5.897e-01 +5.908e-01
+4.718e-01 +4.726e-01
+3.538e-01 +3.545e-01
+2,359e-01 +2.363e-01
+1.179e-01 +1.182e-01
+0.000e+00 +0.000e+00

z z

oot

Second order eigenvalue of L30

o

First order eigenvalue of L30

Third order eigenvalue of L30

U, Magnitude
+1.413e+00
+1,296e+00
+1.178e+00
+1.060e+00
+9.422e-01
+8.2442-01
+7.067e-01
+5.889e-01
+4.711e-01
+3.633e-01
+2,356e-01
+1.178e-01
+0.000e+00
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+0.000e+00
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Fourth order eigenvalue of L30
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Fig. 6 Fourth-order buckling mode of L30

U, Magnitude

U, Magnitude +1.416e+00
+1.4158+00 +1.208e+00
+1.2078+00 +1.160e+
+11179e+00 Theseing
+1.061e+00 +9.4418-01
+3.431e-01 +8.2618-01
+8.2528-01 +7.081e-01
+7.073e-01 +5.9008-01
+5.805e-01 +4.720e-01
+4.7168-01 +3.540e-01
+3.537e-01 +2.3608-01
+2,358e-01 +1.180e-01
+1.179e-01 X
L 1roe-01 +0.000e+00
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First order eigenvalue of L40 Second order eigenvalue of L40

Third order eigenvalue of L40

U, Magnitude U, Magnitude
+1.414e+00 +1.403e+00
+1.2968+00 +1.286e+00
+1.178e+00 +1.169e+00
+1.060e+00 +1.052e+00
+0.4248-01 +0,358e-01
+8.246e-01 +8.185e-01
+7.068e-01 +7.016e-01
+5.800e-01 +5.8478-01
+4.712e-01 +4,677-01
+3.534e-01 +3.508Be-01
+2.3568-01 +2,330-01
+1.178e-01 +1.160e-01
+0.000e+00 +0.000e+00

z z

¥ Y

Fourth order eigenvalue of L40

Fig. 7 Fourth-order buckling mode of L40

From Figure 4-7, it can be seen that with the
increase of aspect ratio of L-shaped specimen, the
increment steps of eigenvalue buckling modes of
it decrease gradually. It indicates that the linear
buckling critical load of L-shaped specimen
decreases with the increase of aspect ratio, and the
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trend is very obvious. However, the increase of
aspect ratio has little effect on the shape of the
eigenvector corresponding to the fourth-order
eigenvalue of L-shaped specimen, and the
distribution and change rule of stress are similar
Pacurar and Berce, 2013).
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U, Magnitude
+1,007e+00
+9.232e-01
+8.392e-01
+7.553e-01
+6.7148-01
+5,8758-01
+5.0358-01
+4.1068-01
+3.357e-01
+2,518e-01
+1.678e-01
+8.3928-02
+0.0002+00

z

A

First order eigenvalue of T10

U, Magnitude
+1.002&+00
+0,183-01
+6.340e-01
+7.5148-01
+6.679e-01
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L.

First order eigenvalue of T20

U, Magnitude
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+0.000e+00

First order eigenvalue of T30

U, Magnitude
+1.005e+00
+9.208e-01
+8.371e-01
+7.5348-01
+6.607e-01
+5.8608-01
+5.023e-01
+4,1868-01
+3.348e-01
+2.511e-01
+1.674e-01
+8.371e-02
+0.000e+00

Second order eigenvalue of T10

U, Magnitude
+1.0008+00
+8.167e-01
+8.3338-01
+7.500e-01
+6.6672-01
+5.833e-01
+5.000e-01
+4.1678-01
+3.333e-01
+2.500e-01
+1.6678-01
+8.333e-02
+0.000e+00

Third order eigenvalue of T10

Fig. 8 Fourth-order buckling mode of T10

U, Magnitude
+1.001e+00
+8.177e-01
+8.343e-01
+7.509e-01
+6.674e-01
+5.840e-01
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+4.171e-01
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Second order eigenvalue of T20

U, Magritude
+1.000e+00
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+8,333e-01
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+6.667e-01
+5.833e-01
+5.000e-01
+4.167e-01
+3.333e-01
+2,500e-01
+1.667e-01
+8.333e-02
+0.000e+00

Third order eigenvalue of T20

Figure. 9 Fourth order buckling mode of T20

U, Magnitude
+1.000e+00
+9.167e-01
+8.333e-01
+7.500e-01

+8,333e-02
+0.000e+00

Second order eigenvalue of T30

U, Magnitude
+1.001e+00
+0.171e-01
+8.338e-01

+0.000e+00

L.

Third order eigenvalue of T30

Figure. 10 Fourth order buckling mode of T30

216

U, Magnitude
+1.000e+00
+3.167e-01
+8.333e-01
+7.500e-01
+6.667e-01
+5.833e-01
+6.000e-01
+4,167e-01
+3.333e-01
+2.500e-01
+1.667e-01
+8.333e-02
+0.000e+00

Fourth order eigenvalue of T10

U, Magnitude
+1,000e+00
+9.167e-01
+8.333e-01
+7.500e-01

+3.333e-01
+2.500e-01
+1.667e-01
+8.333e-02
+0.000e+00

pas

Fourth order eigenvalue of T20

U, Magnitude
+1.000e+00
+9.167e-01

+4.167e-01
+3.333e-01
+2.500e-01
+1.667e-01
+8.333e-02
+0.000e+00

L.

Fourth order eigenvalue of T30
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U, Magnituce
+1,000e+00
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+E,0008-01
+4,167e-01
+3.333e-01
+2,5008-01
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+8.333e-02
+0.000e+00

i

Fourth order eigenvalue of T40

A

Figure. 11 Fourth order buckling mode of T40

Figure 8-11 are the corresponding buckling
modes of eigenvalues of T-shaped specimens
under different aspect ratios. Through the above
figures, it is found that the modal changes of each
order eigenvalue of T-shaped specimen with
different aspect ratios are basically the same. With
the increase of aspect ratio, the proportion of the
maximum vYield stress area decreases when the
specimen reaches the critical load. The increase of
aspect ratio leads to the sharp increase of the
increment step corresponding to the buckling of
eigenvalues, which shows that the aspect ratio has
a significant effect on the bearing capacity of
T-shaped specimen.

In order to study the change rule of eigenvalue
buckling critical load of L and T-shaped
specimens under the action of different concrete
strengths, the relevant data are extracted as shown
in Table 4 and Table 5.

Table 4. Linear buckling critical load of L-shaped
specimen

Increase range

Specimens A}Z‘?[?gt |§;ciit}(|?[|\| of critical load
1%
L10 10 3093.9 266.45
L20 20 844.29 124.75
L30 30 375.65 77.68
L40 40 211.42 -
Table 5. Linear buckling critical load of T-shaped
specimen
Specimens A;,Z'?[?gt Igf;g;lt:(al\ll ! ni)';‘e? l?;etizzrllge
load/%
T10 10 4585.60 297.47
T20 20 1153.70 124.65
T30 30 513.55 77.72
T40 40 288.96 -
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From Table 4, when the aspect ratio reduced
from 40 to 30, the critical load of L-shaped
specimen increased by 77.68%. When it reduces
from 30 to 20, the critical load of L-shaped
specimen increases by 124.75%, and when it
reduces from 20 to 10, the critical load of
L-shaped specimen increases by 266.45%.

According to Table 5, when the aspect ratio
reduces from 40 to 30, the critical load of
T-shaped specimen increases by 77.72%; when it
reduces from 30 to 20, the critical load of
L-shaped specimen increases by 124.65%; and
when it reduces from 20 to 10, the critical load of
L-shaped specimen increases by 297.47%.

The above shows that with the decrease of aspect
ratio, the critical load of L and T-shaped specimen
increases more and more; that is, the aspect ratio
plays a key role in the control of the bearing
capacity of L and T-shaped CFST columns.

3.2 Analysis of the influence of aspect ratio
on nonlinear buckling of specimens

Under the static load, in order to study the whole
process of nonlinear load displacement change of
T and L-shaped CFST columns with different
aspect ratios, the drawing is shown in Fig. 12 and
Fig. 13.

2000
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0
0 5 10 15

Load displacement curve of L10
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o

10 20 30
Load displacement curve of L20

20 30

Load displacement curve of L30

250
200
150
100

50

0
0 20 40 60 80

Load displacement curve of L40
Note: In the above four drawings, the abscissa is the displacement
with unit mm; the ordinate is the composite with unit kn.

Figure 12. Load displacement curve of group L

As shown in Figure 12, when the aspect ratio of
L-shaped specimen is 10, the load increases
rapidly in the elastic deformation stage; When the
critical load reaches, the wvertical load drops
sharply with the increase of the vertical
displacement of the specimen, and the decrease of
the load slows down with the increase of the
displacement; When the displacement reaches
about 5mm, the slope of the load with the
displacement begins to ease. When the aspect
ratio of the specimen is 20, the decreasing trend of
the slope is about 10 mm. When the aspect ratio of
the specimen continues to increase to 30 and 40,
the load suddenly drops sharply after the specimen
experiences elastic deformation and reaches the
critical load. When the specimen is stable, the
slope of load drop basically assumes a constant
value with the increase of displacement.
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Load displacement curve of T10
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Load displacement curve of T20
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Load displacement curve of T30
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300
200 /\
100
0
0 5

Load displacement curve of T40

Note: In the above four figures, the abscissa is the displacement with
unit mm; the ordinate is the composite with unit kn.

10

Figure 13.Load displacement curve of group T

As shown in Figure 13, when the aspect ratio of
T-shaped specimen is about 10, the growth slope
of the load displacement curve is constant before
the specimen reaches the critical load; that is, the
specimen is in the elastic stage. When the critical
load reaches, the slope of the decrease of the
vertical load becomes larger and larger with the
increase of the vertical displacement of the test
specimen. When the displacement increases to
about 5mm, the load decrease curve of the test
specimen appears a turning point, and the
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decrease of the bearing capacity becomes gentler
and gentler. When the aspect ratio increases to 20,
the slope of load decrease becomes more stable in
the stage of elastic-plastic deformation. With the
increase of the aspect ratio, the load drop rate of
the specimen is lower and lower in the stage of
instability.

3.3 Comparative analysis of bearing
capacity of L and T-shaped specimens
with different aspect ratios

In order to obtain the quantitative rule of the
non-eigenvalue buckling critical load change of L
and T-shaped specimens under the action of
different aspect ratios, the comparison of the
critical load values is shown in Table 6 and Table
7 respectively.

Table 6. Nonlinear buckling critical load of
L-shaped specimen

Increase range

Specimens A}?{?gt Igz;g/il(:(al\ll of critical load
1%
L10 10 1815.98 136.55
L20 20 767.68 114.29
L30 30 358.25 75.81
L40 40 203.77 -

Table 7. Nonlinear buckling critical load of
T-shaped specimen

Increase range

Specimens '::t?ga Ig;i;/i&al\ll of critical load
1%
T10 10 2602.68 133.03
T20 20 1116.89 125.02
T30 30 496.35 80.33
T40 40 275.25 -

According to Table 6, when the aspect ratio of
L-shaped specimen reduces from 40 to 30, the
critical load of L-shaped specimen increases by
75.81%; when it reduces from 30 to 20, the
critical load of L-shaped specimen increases by
114.29%; and when it reduces from 20 to 10, the
critical load of L-shaped specimen increases by
136.55%.

According to Table 7, when the aspect ratio of
L-shaped specimen reduces from 40 to 30, the
critical load of T-shaped specimen increases by
80.33%; when it reduces from 30 to 20, the
critical load of T-shaped specimen increases by
125.02%; and when it reduces from 20 to 10, the
critical load of T-shaped specimen increases by
133.03%.
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It shows that with the decrease of aspect ratio,
the critical load of L and T-shaped specimens
increases more and more. That is, if the aspect
ratio increases, the critical load of nonlinear
buckling of specimens will decrease exponentially.
In engineering application, it is very important to
coordinate the relationship between the bearing
capacity and the aspect ratio.

2000
L1o
1500 L 20
L30
1000 L40
500
0
0 50 100

Figure 14. Comparison of load displacement curve

of group L
3000
2500 T10
2000 T20
1500 T30
T40
1000
500
0
0 5 10 15

Figure 15. Comparison of load displacement curve
of group T
Note: In the above two figures, the abscissa is the
displacement with unit mm; the ordinate is the composite
with unit kn.

As shown in Fig. 14 and Fig. 15, the load
displacement curves of the corresponding L and T
groups of specimens are compared. It is shown
that with the increase of aspect ratio, the critical
load value of L and T-shaped specimens is
decreasing; in the elastic-plastic stage, the load
curve slows down with the displacement after the
deformation reaches a certain stage generally; the
T-shaped specimen is more obvious than the
L-shaped specimen. It shows that with the
increase of aspect ratio, the bearing capacity of
the specimen is decreasing greatly, while the
ductility of the specimen in the stage of
elastic-plastic failure is increasing
correspondingly.
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4 CONCLUSION

In this paper, the influence of aspect ratio on the
mechanical properties of L and T-shaped CFST
middle and long columns is analyzed by using the
finite element simulation. The following rules are
obtained:

(1) The aspect ratio plays a key role in the
control of the bearing capacity of L and T-shaped
CFST columns. With the decrease of aspect ratio,
the critical load of L and T-shaped specimens
increases exponentially.

(2)With the increase of aspect ratio, the critical
load of L and T-shaped specimens shows a
downward trend, while the displacement of
specimens when they reach the critical load
decreases gradually and the ductility of specimens
increase correspondingly.

(3)In the elastic deformation stage, the curve
growth rate decreases with the increase of aspect
ratio; in the elastic-plastic stage, the load curve
slows down with the displacement after the
deformation reaches a certain stage generally;
T-shaped specimen is more obvious than L-shaped
specimen.

(4)The failure of T-shaped concrete-filled steel
tubular columns is more manifested in the out of
control  stability, resulting in  excessive
deformation and withdrawal from the working
mechanism. Controlling the aspect ratio of
specimen is the necessary foundation for the
effective utilization of medium and long special
concrete-filled steel tubular columns. Therefore,
the study of the influence of aspect ratio on the
mechanical ~ properties  of  special-shaped
concrete-filled steel tubular columns should be
strengthened. Therefore, the bearing capacity of L
and T-shaped specimens can be improved by
limiting the aspect ratio in engineering design.
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