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With rapid economic and social development, both concrete-filled steel tube
(CFST) composite structures and basalt fiber (BF) have been widely applied in
the field of civil engineering. To investigate the laws and characteristics of the
influence of chopped BF on the mechanical properties of CFST columns and
further promote the application of BF in CFST structures, the axial compressive
bearing capacity test of 18 CFST short columns was carried out, and the
influence of BF of different lengths on their structural mechanical properties was
analyzed. The test results were compared with the theoretical calculation results
and the finite element analysis results to verify the reasonableness of the test
results. The results reveal that the axial compressive bearing capacity of the CFST
short column after adding BF is significantly improved compared to the ordinary
CFST short column, in which the bearing capacity and the ductility coefficient
are increased by approximately 8.1% and 31.6%, respectively, on average. In
addition, changing the length of BF has less effect on the bearing capacity of
CFST short columns, the rate of increase in bearing capacity decreases with an
increase in the steel ratio of CFST, and the coefficient of ductility increases with
the increase in the steel ratio.

KEYWORDS

concrete-filled steel tube, basalt fiber, short columns, finite element analysis, bearing
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1 Introduction

Under the background of the dual requirements of sustainable development strategy and
green construction in the civil engineering industry, various new materials and composite
structures are continually emerging (Wang et al., 2017; Lu et al., 2023a; Zhang Z. Y. et al.,
2023; Lu et al., 2023b; Wang et al., 2023; Yang et al., 2023; Zou et al., 2023). A concrete-
filled steel tube (CFST), as a composite structure, has been widely used in high-
rise buildings, large-span bridges, and complex structures due to their advantages
of high bearing capacity, good ductility, and convenient construction (Zhou et al.,
2022; Lai et al., 2023; Zhen et al., 2023). As a composite structure, steel tubes can
provide effective constraints on the core concrete to improve its strength and ductility.
Conversely, the core concrete can also significantly prevent local buckling of the
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TABLE 1 Core concrete mix ratio.

Target
strength

Water–binder
ratio

Cement/
kg·m−3

Water/
kg·m−3

Sand/kg·m−3 Aggregate/
kg·m−3

Water-
reducing

agent/kg·m−3

Expansive
agent/kg·m−3

C50 0.35 401 156 502 1,201 4.5 44.5

steel tube, which improves the overall bearing capacity of CFST.
At present, the continuous growth of building structure height and
bridge span and the emergence of specially shaped structures have
put forward higher requirements for the mechanical properties of
CFST structures. Sharif et al. (2019) and Yu et al. (2023) showed
that increasing the steel ratio and enhancing the mechanical
properties of core concrete can effectively improve the bearing
capacity and ductility of these composite structures. Basalt
fiber, as a low-cost, environmentally friendly green material,
has good mechanical properties and chemical stability and
plays a role in reinforcing the crack-blocking effect on concrete
(Dong et al., 2017). It has been shown that the concrete strength
can be improved by adding BF, and the maximum increase in
compressive strength of basalt fiber-reinforced concrete (BFRC)
reaches 47.5% (Lian et al., 2007). However, there are few research
studies on the mechanical performance of CFST structures with
the addition of BF. If adding BF to CFST structures improves
their mechanical performance, both BF and CFST will be more
widely used.

For the past few years, scholars in various countries have carried
out extensive research studies on the mechanical performance
enhancement of CFST structures. Xia et al. (2023) found that the
use of stirrup connection mode effectively improved the bearing
capacity of CFST. Fang et al. (2019) proposed a new type of
composite member of corrugated steel pipe, CFST, that increases
the bearing capacity and ductility index by 10.1% and 35.6%,
respectively, compared with CFST under the same conditions.
He et al. (2017), Güneyisi (2023), and Xiamuxi et al. (2023) showed
that the strength, stiffness, and ductility of CFST are related to
the shape of the cross section, steel tubes’ diameter, or width-
to-thickness ratio. Essentially, the above scholars were trying to
promote the mechanical properties of CFST by changing the steel
ratio. However, other scholars chose to enhance the core concrete
properties of CFST. Zong et al. (2023) studied the influence of the
volume fraction of steel fiber on the eccentric-compressive behavior
of steel fiber-reinforced recycled concrete-filled square steel tube
short columns. Hu et al. (2023) noticed that adding steel fiber at a
volume fraction of 0.75% essentially did not improve specimens
with 130-MPa matrix concrete. Wen et al. (2021) strengthened
square concrete-filled square steel tube short columns by the
application of the circularization technique. Chen et al. (2023)
analyzed the effect of ultra-high-performance concrete (UHPC) on
axial load–axial strain curves, axial compressive load capacity, and
ductility ofmembers. Bian et al. (2023) investigated the stress–strain
relationship of BFRC under uniaxial compression, and concluded
that the optimal amount of BF was 0.12%. Zhang Q. et al. (2023)
determined that at lower concrete strength, the bearing capacity
and displacement ductility of BFRC columns can be improved
more significantly. Zhang et al. (2021) concluded that BF can
effectively inhibit crack expansion due to its good bridging effect,

which helps improve the flexural capacity and crack morphology
of composite beams, and Dong et al. (2023) obtained the same
conclusion as Zhang. Abushanab et al. (2022) proposed a finite
elementmodel to predict the load-carrying capacity of BFRC beams,
finding that BF can effectively improve the load-carrying capacity
of beams. Zhang et al. (2020) measured the damage patterns and
load–displacement/strain curves of the basalt fiber-reinforced
recycled concrete-filled square steel tube short columns, proving
that BF has an enhancing effect on the load-carrying capacity
of CFST columns. Wang and Li (2016), Wang et al. (2019), and
Wang et al. (2022) investigated the effect of BF on the mechanical
performance of reinforced concrete short columns and long
columns and found that the optimal fiber length of the former
was 12 mm and the optimal fiber volume fraction was 0.15%,
resulting in a maximum increase of 28% in axial compressive
ultimate bearing capacity compared to ordinary reinforced
concrete columns. For the latter, the maximum increase in bearing
capacity under small eccentric compression was 13%, while the
maximum increase in bearing capacity under large eccentric
compression was 41%.

In summary, most scholars improve the mechanical
performance of CFST structures by changing the steel ratio, adding
steel fiber to the core concrete, or using ultra-high-performance
core concrete. While the application of BF is mostly found in
concrete structures, its impact on the mechanical performance of
CFST structures is rarely explored.Therefore, experimental research
on the influence of BF of different lengths on the mechanical
characteristics of CFST short columns under axial compression
load was conducted. The bearing capacity, ductility, and axial
compressionmechanisms of thememberswere investigated through
axial compression testing on 18 short columns. The findings of this
work are expected to be useful for the promotion of BF in civil
engineering.

2 Test program

2.1 Material properties

The core concrete mix ratio of all test columns in this
study is shown in Table 1. The following materials were used:
common Portland cement (P.O 42.5); two-gradation aggregate with
a diameter of 5–25 mm and a crushing value of 10.5; Dongting
Lake yellow sand with a fineness modulus of 2.85; Huiba concrete
water-reducing agent produced by Shandong Laiyang Hongxiang
Building Admixture Factory; and Jinwang concrete expansive agent
produced by Changsha Bada New-type Building Materials Factory.
The chopped basalt fiber produced by Zhejiang Hengdian Shijin
Basalt FiberCo., Ltd. was used in this study, and the two types of fiber
with different lengths are shown in Figure 1.The key parameters are
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TABLE 2 Details of specimens.

Type Specimen Outer diameter/mm Volume fraction/% Wall thickness/mm Length/mm

SⅠ

A1 108 0 4 /

B1 108 0 4 /

SⅡ

A2 108 0.15 4 12

B2 108 0.15 4 12

SⅢ

A3 108 0.15 4 24

B3 108 0.15 4 24

SⅣ

A4 108 0 5 /

B4 108 0 5 /

SⅤ

A5 108 0.15 5 12

B5 108 0.15 5 12

SⅥ

A6 108 0.15 5 24

B6 108 0.15 5 24

SⅦ

A7 108 0 6 /

B7 108 0 6 /

SⅧ

A8 108 0.15 6 12

B8 108 0.15 6 12

SⅨ

A9 108 0.15 6 24

B9 108 0.15 6 24

FIGURE 1
Basalt fiber. (A) Diameter, 17 μm; length, 12 mm. (B) Diameter, 17 μm; length, 24 mm.

as follows: fiber diameter, 17 μm; fiber density, 2,650 kg/m3; tensile
strength, 3,000 MPa; modulus of elasticity, 90 GPa; and fiber length,
12 mm and 24 mm. The seamless steel tube short columns were
made of Q345B-grade steel, and their elastic modulus and yield
strength were 206 GPa and 345 MPa, respectively.

2.2 Details of specimens

In order to minimize test errors, two separate tests were
successively conducted, the specimens of which were numbered
A1–A9 and B1–B9, respectively. In this study, 18 short columns
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FIGURE 2
Short columns. (A) BFRC-filled steel tube. (B) Concrete-filled steel tube.

were fabricated using steel tubes with wall thicknesses of 4 mm,
5 mm, and 6 mm, an outer diameter of 108 mm, and a length
of 540 mm, of which 12 were BFRC-filled steel tubes (Figure 2A)
and 6 were CFSTs (Figure 2B). Particularly, 0.15% is selected for
the fiber volume fraction of BFRC-filled steel tubes, according to
Wang et al. (2022). The information of all test columns in this study
is shown in Table 2.

2.3 Test loading procedure

The test columns SⅠ– SⅨ were preloaded with 20 kN for
3 min using a 5,000 kN compression machine to observe the
operational reliability of the loading system and measuring points.
After pre-loading, unloading and formal loading were performed.
The formal loading was conducted under step load at a step of 50 kN
for 2 min until failure. The resistance strain gauges were uniformly
arranged in the middle section of each test specimen, and a total of
eight measuring points were defined, with one strain gauge located
circumferential and longitudinal to each measuring point. Three
displacement meters were placed to measure the deformation of
the test specimens. Displacement meter 1 was used to measure the
vertical deformation of the test specimens, and displacement meters
2 and 3 were positioned on the side of the column at a 90-degree
angle to measure the lateral deformation of the middle part of the
test specimens (Figure 3). The displacement and strain values under
each load level were recorded.

2.4 Test phenomena

The short columns SⅠ– SⅨ after failure are shown in Figure 4. For
the test column SⅠ, there was no abnormality in the short columns

FIGURE 3
Photograph of the strain test on site.

at the initial stage of loading. When the load reached its peak, the
steel tubes bulged followed by a sudden increase in displacement
and strain, with no obvious plastic deformation before reaching
the peak. The test columns SⅡ and SⅢ showed similar structural
responses (strain, displacement, and shape) to SⅠ at the initial stage
of loading, but with larger displacement and strain, along with
relatively evident plasticity, before reaching the peak.There was little
difference among SⅣ, SⅤ, and SⅦ at the initial stage of loading.
However, as the load increases, the steel tubes bulged with greater
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FIGURE 4
Shape of the test short columns after failure.

FIGURE 5
Ultimate bearing capacity. (A) Specimens A1–A9. (B) Specimens B1–B9.

displacement and rapidly increased at a load of 1,200 kN, as well as
with obvious plasticity at a peak load of approximately 1,330 kN in
test column SⅣ. A similar pattern was noted in test column SⅤ, but
at a load of 1,340 kN and a peak load of approximately 1,450 kN.
For test column SⅥ, bulged steel tubes, larger displacement, rapidly
increased strain, and evident plasticity were found under a load
of approximately 1,300 kN. The test columns SⅦ, SⅧ, and SⅨ
exhibited obvious plasticity with a small difference at the initial
loading stage or before reaching the peak, and the deformation of
SⅧ was greater at the peak value of bearing capacity. These results
suggested that in the test short columnswith the samewall thickness,
BFRC-filled steel tube short columns had advantages of late bulging,
long elastic stage, obvious plastic characteristics, and large bearing
capacity compared with CFST short columns.

2.5 Test results

2.5.1 Ultimate bearing capacity
The test results of ultimate bearing capacity under axial

compression are shown in Figure 5 for short columns A1–A9 and
B1–B9.

As can be seen from Figure 5, BF has an enhancing effect
on the ultimate bearing capacity of CFST short columns under
axial compression, and the improvement rate of the ultimate
bearing capacity gradually decreases as the wall thickness of
the steel tube increases. After adding BF with a length of
12 mm, the ultimate bearing capacity of CFST short columns
with wall thicknesses of 4 mm, 5 mm, and 6 mm increased
by 10.3%, 9.5%, and 7.2%, respectively. When BF with a
length of 24 mm was added, the ultimate bearing capacity of
CFST short columns with wall thicknesses of 4 mm, 5 mm,
and 6 mm increased by 8.4%, 7.8%, and 5.3%, respectively.
Obviously, BF with a length of 12 mm has a greater effect on
improving the ultimate bearing capacity of CFST columns than
BF with a length of 24 mm. In addition, another conclusion
can be reached that BFRC contributed little to the bearing
capacity of test columns with a greater steel ratio. This is
due to the fact that the presence of BF may constrain the
circumferential stress of core concrete, which is limited to slight
deformation. When extensive deformation occurs in concrete,
BF loses its constraint on core concrete, and the steel ratio
will be a dominant factor influencing the bearing capacity
of CFST short columns.
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FIGURE 6
Ductility coefficient. (A) Specimens A1–A9. (B) Specimens B1–B9.

2.5.2 Ductility coefficient
According to Bian et al. (2023), the ductility coefficient of BFRC-

filled steel tube short columns can be calculated as

DI =
μ0.85
μΔ
, (1)

where μΔ is the displacement at peak load and μ0.85
is the corresponding displacement when the load
reduces to 85% of peak load.

The test results of the ductility coefficient are shown in Figure 6
for short columns A1–A9 and B1–B9 (Eq. 1).

As can be seen from Figure 6, BF significantly impacts the
ductility of CFST short columns. For the test short columns
with three different wall thicknesses (4 mm, 5 mm, and 6 mm),
the displacement ductility coefficient of BFRC-filled steel tube
short columns increased by 33.4%, 35.8%, and 38.6%, respectively,
compared to CFST short columns.The ductility coefficient of BFRC-
filled steel tube short columns increases with an increase in the
steel ratio, and the variation law of the increase rate of the ductility
coefficient is similar to the former. The change in fiber length has
little effect on the ductility coefficient of the test short columns.
When the bearing capacity of short columns reduces to 85% of peak
load, the toughening of concrete after adding BF can lead to a larger
displacement.Therefore, the blending of BF into CFST is effective in
improving the ductility of CFST short columns.

2.5.3 Load–strain curve
The relationship curve between the strain at the midpoint of the

short column and axial compressive load is shown in Figure 7.
As can be seen from Figure 7, the influence of BF on the

load–strain curve of CFST columns is not significant at the initial
loading stage. As the load increases, the slope of the load–strain
curve of the CFST short columns after adding BF is greater than
that of the CFST short columns. When the ultimate load is reached,
the CFST short columns after adding BF have a greater ultimate
strain, a clear yield stage, and a plastic stage. In addition, the
load–circumferential strain curve and load–axial strain curve of

BFRC-filled steel tube short columns have similar characteristics.
The test results indicate that BF has an improved effect on the
deformation coordination ability of the concrete inside the CFST
short columns before crushing.

2.5.4 Load–displacement curve
The relationship curve between the displacement of the CFST

short column and axial compressive load is shown in Figure 8.
As can be seen from Figure 8, the CFST short columns and

BFRC-filled steel tube short columns with three different wall
thicknesses are both at the elastic stage, with a slight difference in
load–displacement curves between the two types of short columns.
With an increase in load, the plastic stage of BFRC-filled steel
tube short columns starts later than that of CFST short columns,
and the displacement of BFRC-filled steel tube short columns
is larger than that of CFST short columns before reaching the
peak load. The results indicate that the effect of BF on bearing
capacity and displacement of CFST short columns depends on the
steel ratio, and a higher steel ratio of CFST is associated with a
lesser effect.

3 Calculation results of bearing
capacity of BFRC-filled steel tube
columns

When the BFRC-filled steel tube columns are axially
compressed, the steel tube and BFRC are jointly stressed. The
structural deformation was small, and no cracks were found in
the internal concrete at lower loads. As external load increased,
numerous micro-cracks and lateral expansion appeared in
BFRC. After the steel tube reached its yield strength under axial
compression–circumferential tension, the strain of the BFRC-filled
steel tube increased rapidly; the external volume also increased
due to the lateral expansion of the core concrete, followed by the
ultimate load.This demonstrates that the mechanical characteristics
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FIGURE 7
Load–strain curve of BFRC-filled steel tube short columns under axial compression. (A) Wall thickness 4 mm. (B) Wall thickness 5 mm. (C) Wall
thickness 6 mm.

of BFRC-filled steel tube columns are roughly identical to those of
CFST columns. Therefore, in this section, the limit equilibrium
and finite element methods were applied for calculating CFST
columns. The parameters of core concrete were replaced by those
of core BFRC, and the calculations were then compared with the
experimental results to verify the correctness and rationality of the
test results.

3.1 Calculation methods for bearing
capacity

3.1.1 Limit equilibrium method
Many studies have been conducted on the ultimate bearing

capacity of CFST short columns, including the limit equilibrium
method (Qi et al., 2020) which allows for the direct determination of
the ultimate load based on the equilibrium condition of the member
in limit states. This method does not require consideration of the
challenging elastic–plastic stage and the constitutive relationship of

materials, making it relatively simple (Eqs 2–4). According to the
limit equilibrium method, the following assumptions are made:

1) The strain field of axially compressed short columns is
axisymmetric.

2) In limit states, the radial stress of thin-walled steel tubes with
D/T≥20 ismuch lower than the circumferential stress and thus
negligible.

3) The yield conditions of steel tube and core concrete were stable
and were not changed or weakened by plastic deformation.

The basic formula is as follows:

Nu = φ1φ2N0, (2)

N0 = Ac fc(1+√θ+ θ), (3)

θ =
As fs
Ac fc
, (4)
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FIGURE 8
Load–displacement curve of BFRC-filled steel tube short columns under axial compression. (A) Wall thickness 4 mm. (B) Wall thickness 5 mm. (C) Wall
thickness 6 mm.

FIGURE 9
Schematic diagram of the simplified stress–strain relationship curve of
a steel tube.

where φ1 is the influence coefficient of bearing capacity accounting
for eccentricity; φ2 is the reduction factor of bearing capacity
accounting for the slenderness ratio of compressed members; fc is

the designed compressive strength of BFRC; fs is the designed tensile
strength of the steel tube;Ac is the cross-sectional area of BFRC; and
As is the cross-sectional area of the steel tube.

3.1.2 Finite element method
The finite element method can better determine the bearing

capacity of CFST columns. The key is to define the constitutive
relationship between concrete and steel first. Particularly,
the stress–strain relationship (constitutive relationship) of
concrete is very important to calculate the bearing capacity and
deformation characteristics of CFSTs. Numerical results close to
real structural stress may be obtained only using a reasonable
constitutive model.

3.1.2.1 Stress–strain relationship model of the steel tube
According to Han (2016), given the complex three-dimensional

stress of CFST structures, the complex stress of the steel tube
is represented by a one-dimensional stress–strain relationship
to simplify the calculation (Eq. 5). A nonlinear analysis is
performed by introducing the equivalent strain and modifying
the elastic matrix to address the three-dimensional stress with a
one-dimensional stress–strain relationship. The one-dimensional
stress–strain relationship curve composed of four straight lines of
the steel tube is shown in Figure 9.
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The specific expression is as follows:

Reinforcementsection (oasection):
Yieldsection (absection):

Reinforcedsection (bcsection):
Secondaryplastic flowsection (cdsection):

{{{{
{{{{
{

σ = Eyε (0 ≤ ε ≤ εe1)
σ == fy (0 < ε ≤ εe2)
σ == fy +Ey/150(ε− εe2) (εe2 < ε ≤ εe3)
σ == fu (ε ≥ εe3),

(5)

where Ey is the elastic modulus in the elastic stage; εe1 is the ultimate
elastic strain; and fy and fu are the yield strength and ultimate
strength of steel, respectively. The ultimate elastic strain is taken as
εe2 = 10εe1; the reinforced ultimate strain is taken as εe3 = 100εe1; and
the ultimate strength of steel is taken as fu = 1.6 fy.

3.1.2.2 Stress–strain relationship model of concrete
Han (2016) proposed a stress–strain relationship model of core

concrete using the standard axial compressive strength of concrete
(for circular concrete-filled steel tubes) through verification and
analysis of the experimental results of various short specimens of
CFST under axial compression, as shown below (Eqs 6–9).

σc = σ0[A
εc
ε0
−B(

εc
ε0
)
2
]εc ≤ ε0, (6)

{
{
{

σc = σ0(1− q) + σ0 ⋅ q ⋅ (εc/ε0)
0.1ξ (ξ ≥ 1.12)

σc = σ0(εc/ε0)/[β(εc/ε0 − 1)
2 + (εc/ε0)](ξ < 1.12)

εc > ε0, (7)

where σ0 = fck[1.194+ (13/ fck)
0.45 ⋅ (−0.07485ξ2 + 0.5789ξ)];

ε0 = εcc + [1400+ 800 ⋅ ( fck − 20)/20]ξ
0.2 (με);

εcc = 1300+ 14.93 fck (με);

A = 2− k;B = 1− k;k = 0.1ξ0.745;

q = k/(0.2+ 0.1ξ);and

β = (2.36× 10−5)[0.25+(ξ−0.5)
7] ⋅ fck

2 × 5× 10−4.

For the lateral deformation coefficient of core concrete, the
suggested expression is as follows:

μc = 0.173
σc
σ0
≤ 0.55+ 0.25(

fck − 33.5
33.5 ), (8)

μc = 0.173+[0.7036(σc/σ0 − 0.4)
1.5( 20

fck
)] σc

σ0
> 0.55+ 0.25(

fck − 33.5
33.5 ). (9)

3.2 Results and analysis

A finite element analysis is conducted using ABAQUS software.
Both core concrete and steel tubes are simulated using the C3D8R
solid element. A reference point is set at the top and bottom,
respectively, and is connected to the corresponding surfaces through
a “coupling” boundary condition. The top reference point is used
for loading, and the bottom reference point is used for applying the
“rigid connection” boundary condition. The steel tube is connected
to the core concrete under a “tie” boundary condition. According to
the cube compression test of concrete specimens, the compressive
strength of plain concrete cubes is 51.4 MPa, while the compressive
strengths of concrete cubes after adding BF of lengths 12 mm and
24 mm are 61.5 MPa and 58.6 MPa, respectively. When calculating
the bearing capacity using the finite element method, the measured
compressive strength of the cube is used to calculate its constitutive
relationship.The yield strength of steel tubes is specified as 345 MPa.
The results of the stress nephogram of specimens at the peak load
stage are shown in Figure 10.

The comparison of the test average value, normative calculation
value, and finite element results of the bearing capacity of short
columns can be seen in Figure 11.

As can be seen from Figure 11, the finite element calculation
results of bearing capacity are relatively close to the measured
results, verifying the correctness and rationality of the latter.

FIGURE 10
Stress nephogram of specimens at the peak load stage (units: MPa). (A) CFST short column. (B) BFRC-filled steel tube short column.
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FIGURE 11
Comparison of bearing capacity results of short columns.

However, the normative calculation value of the bearing capacity
of BFRC-filled steel tube short columns is less than the test
average value by approximately 10%. The reason for the deviation
is that when using normative formulas to calculate the bearing
capacity of columns, the ultimate bearing capacity is directly
determined based on the equilibrium conditions of the component
in the ultimate state, without involving the constitutive relationship
of the material.

4 Conclusion

The axial compressive bearing capacity test of CFST short
columns was conducted, and the effect of BF on the mechanical
performance of the CFST short columns under axial compression
was investigated. The comparison of test results, normative
calculation results, and finite element results was made to prove
that the test results are reasonable. The following conclusions
are obtained:

1) The bearing capacity of BFRC-filled steel tube short columns
is greater than that of CFST short columns by approximately
8.1% on average. The bridging effect of BF can inhibit crack
development in the early stage of BFRC cracking, and the
bearing capacity of short columns will be enhanced. When
the load continues to increase, BFRC cracks will further
develop. Meanwhile, BF is pulled off or pulled out, which
causes the loss of the bridging effect. With the short column
deformation increasing, the steel tube under the constraints of
BFRC deformation plays a leading role gradually. Therefore,
compared to the fiber length, the steel ratio of CFST has a
greater effect on the mechanical properties of short columns.

2) BF has an effective influence on improving the ductility of
CFST short columns, and the ductility coefficient of BFRC-
filled steel tube short columns increases with an increase in the
fiber ratio, while changing the fiber length affects the ductility
coefficient insignificantly. After adding BF with a length of

12 mm, the ultimate bearing capacity of CFST short columns
with wall thicknesses of 4 mm, 5 mm, and 6 mm increased by
10.3%, 9.5%, and 7.2%, respectively, higher than that of CFST.

3) When axially compressed under the same conditions, the
plastic stage of BFRC-filled steel tube short columns appears
later than that of CFST columns, resulting in large deformation
at the peak load. The mixture with BF changes the plasticity of
CFST. At the ultimate bearing capacity, all short columns are
noted to have obviously bulged steel tubes and yield failure.

4) The bearing capacity of BFRC-filled steel tube short columns
calculated using the finite element method is in good
agreement with the test value, while the maximum difference
between the calculation results based on the limit equilibrium
method and test results is approximately 10%.

5) In this paper, the effect of BF on the behavior of CFST
short columns under axial compression is studied. Different
fiber lengths, fiber ratios, and steel tube wall thickness were
taken as variables, while BF diameter, steel tube section
shape, column slenderness ratio, and eccentricity were not
considered. The effects of these variables on BFRC-filled steel
tube columns will be further studied in the future. Meanwhile,
considering the anisotropy of concrete, the discreteness of
fiber, and the complex three-dimensional stress of CFST
structures, the constitutive relationship of BFRC will be
further studied.
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