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Axial compression of slender cold-formed thin-walled steel
channels strengthened with CFRP

Tang Hongyuan', Wang Canjun', Pan Yi*, Wang Zhongkai®, Hu Zhipeng'
(1. School of Architecture and Civil Engineering, Xihua University, Chengdu 610039, P. R. China;
2. School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031,P. R. China)

Abstract: To study the stability capacity of long cold-formed thin-wall channel columns reinforced with
CFRP, the axial compression loading test was carried out on them with CFRP around their webs and
flanges. Seven columns, which are 1 400 mm long each, are consisted with one initial specimen and six
strengthened with 50 mm width CFRP. The CFRP space is divided into three sorts, 50 mm, 100 mm and
150mm. And the CFRP layer has two kinds: one and two layers. The experimental results show that the
global buckling happens to all the specimens. All the ultimate bearing capacity of the reinforced members is
improved in different degrees. Meanwhile, the effect of the reinforced specimens wrapped with two layers

CFRP is better than the others wrapped with one layer CFRP. Finally, based on the experiment, the
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numerical simulation is carried out, and the test and numerical results show in good agreement.

Keywords: cold-formed thin-wall channel column; strengthening; global buckling; axial compression
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Table 1 Material properties of CFRP

iURS t¢/mm fwa/MPa E:/MPa €u

CJT-3001 0.167 3 400 2.4X10° 0.017
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Table 2 Fundamental parameters of specimens

it hy/mm b/mm  ¢/mm Ay n s/mm  ho/t b/t
Co 102.5 43.5 2.62 113.8 0 0 39.1 15.6
C1 102.1 42.8 2.63 113.8 1 50 38.8 15.3
C2 101.4 43.1 2.61 113.8 2 50 38.8 15.5

C3  101.9 43.8 2.64 113.8 1 100 38.6 15.6

C4  101.6 43.6 2.63 113.8

[\

100 38.6 15.6

C5 101.9 43.1 2.62 113.8 1 150 38.9 15.5

C6 101.6 43.0 2.61 113.8 2 150 38.9 15.5
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Fig. 2 Arrangement of the strain gauges

and displacement meters
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Fig.3 Test loading device
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Fig. 4 The specimen failure mode
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Fig. 5 The load-strain relationship curve of the web
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Fig. 6 The load-deformation relationship curve of the web
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Fig.7 The load-deformation relationship curve of the flange
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Table 3 The bearing capacity of specimens

il P,/kN AP,/ % 0
Co 47.75 0.00 0.00
C1 51.68 8.23 0.49
Cc2 52.11 9.13 0.49
C3 50. 23 5.20 0.98
C4 51.08 6.97 0.98
C5 49.11 2.85 1.47
C6 49,98 4. 67 1.48
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Fig.8 The schematic of finite element modeling
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Table 4 Comparison of bearing capacity of specimens

AP _ P(-‘(-jM*P}-jX /%

ik Pex/kN Prem/kN Prx
Co 47.75 49. 98 4.6
C1 51.68 53.01 2.6
C2 52.11 54.73 5.0
C3 50. 23 52.03 3.3
C4 51.08 53.58 3.5
C5 49.11 51.56 4.9
C6 49.98 52. 47 5.0
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