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Tab. 1 Specimen parameters of composite columns

RIS g WEEME Mn  mE AT
DSTC-1 4 C30 60 0.40 3.0
DSTC-2 5.5 C30 60 0.40 3.0
DSTC-3 4 C40 60 0.40 3.0
DSTC-4 4 C50 60 0.40 3.0
DSTC-5 4 C30 42 0.28 3.0
DSTC-6 4 C30 89 0.59 3.0
DSTC-7 4 C30 60 0.40 2.0
DSTC-8 4 C30 60 0.40 4.0
DSTC-9 4 C30 60 0.40 3.0 —Z
DSTC-10 4 C30 60 0.40 3.0 W=
DSTC-11 4 C30 60 0.40 3.0 =)z
DTCC 4 C30 60 3.0
CFFT 4 C3
R «tnéiéi maﬁ Jt A2.5R G558 Rk R ER KU , 40-E Rl b, R
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Fig.1 Schematic diagram of composite
column cross—section
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Fig.2 Layout of shear studs on inner steel tube
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Tab.2 Concrete mix design parameters

(kg'm?)

REERE  Kie 7K b A AN
C30 340 180 745 1030 6.5
C40 430 175 640 1 050 8.0
C50 490 170 610 1070 10.0

&3 RETNFMERE

Tab.3 Mechanical properties of concrete

N MNOFRPUERE  RLOPUERE iR
[igie374
f./MPa Jeo/ MPa E./GPa
C30 41.9 34.54 33.47
C40 50.4 41.55 35.03
C50 52.4 43.20 35.34
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Fig.3 Layout of measuring points and loading setup
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Fig. 4 Axial compression failure modes of DSTC specimens
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Fig.5 Axial compression failure modes of
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Fig. 6 Axial compression failure modes
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Fig.7 Load-strain curves for GFRP tube in composite short columns
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Fig.8 Load-strain curves for steel tube in composite short columns
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Tab.4 Comparison between experimental and calculated results

N,
RN T IR PR 277 N/KN HHEHRBRR T N/KN N
DSTC-1 1295.545 1374.973 1.061
DSTC-2 1532.733 1616.929 1.055
DSTC-3 1 383.376 1435.627 1.038
DSTC-4 1439.828 1398.710 0.971
DSTC-5 1271.341 1388.257 1.091
DSTC-6 1061.037 1211.056 1.141
DSTC-7 1149.183 1 363.686 1.187
DSTC-8 1678.506 1321.045 0.787
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Fig. 14 Scatter plot of experimental values versus

calculated values
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Axial Compressive Behavior of Pultruded GFRP Tube—Concrete—Steel
Tube Double-Skin Hollow Columns

GONG Haofan"?,

YANG Wenwei™”,

CHEN Zhiwei'?,

CAO Yibo"*

(1.School of Civil and Hydraulic Engineering, Ningxia University, Yinchuan 750021, China; 2. Ningxia Center for

Research on Earthquake Protection and Disaster Mitigation in Civil Engineering, Yinchuan 750021, China)

Abstract; This study investigates the stress mechanism and bearing performance of a novel composite column comprising a

pultruded GFRP tube, concrete, and a steel tube. Thirteen composite column specimens were fabricated with varying

parameters, including GFRP tube thickness, concrete strength, cross-sectional hollowness ratio, steel tube thickness, number

of shear stud layers, and cross-sectional form. Axial compressive tests were conducted to assess the bearing capacity of the

composite columns. The results indicate three typical failure modes for the double-skin tube composite (DSTC) specimens.

Additionally, increasing the number of shear stud layers enhances the bearing capacity of the DSTC specimens. Based on the

test results and the limit equilibrium theory, a bearing capacity calculation formula for the composite column was derived, with

the computed results aligning well with the experimental findings.

Keywords : pultruded GFRP tube-concrete-steel tube double-walled hollow column;bearing capacity; axial compressive

performance ;mechanical behavior; computing model
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