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Abstract: In order to investigate the shear behavior of cold-formed thin-walled steel C-shape
beam, a nonlinear numerical model was built up through the finite element analysis software
ABAQUS based on previous experimental study. The correctness of the modeling method was
verified by comparing the results of finite element model and that of experiment. The compared
results included the shear bearing capacity, specimen failure characteristics and load-mid span
deflection curves. Then the effects of shear span ratio, web height to depth ratio, web depth and
steel strength on the shear behavior of cold-formed thin-walled steel C-shape beam were
investigated. The results show that shear span ratio is the main factor determining the failure
characteristics of cold-formed thin-walled steel C-shape beam; when the shear span ratio is at 0. 5-
1.1, the C-shape beam is in pure shear and the corresponding failure mode is yield stress; when

the shear span ratio is at 1. 1-2, the C-shape beam is subjected to combined action of bending-

Y75 B H#3:2018-07-04
EEWAB :EHE AR FELSTH (51678060) : BEPT 4 B AR FE R 7T 1T i H (2018]Q5037)
EE B B (1992-) , L db i WA, T2 1+ 58 /E L E-mail : yaoxinmeil 216 @163. com,



%5

WRFR A, S AT RN C RS T 153

shear and the corresponding failure mode is bending-shear failure; the shear bearing capacity and

the stiffness of C-shape beam decrease with the increase of shear span ratio; when the web height

to thickness ratio is at 50-150, the shear bearing capacity and stiffness of the C-shape beam raise

with the increase of web height to thickness ratio, and the mid-span deflection decreases; with

the increase of web thickness, the shear bearing capacity and stiffness are obviously improved;

the steel strength has significant influence on the shear bearing capacity of the beam, but has

little effect on the stiffness of it.

Key words: cold-formed thin-walled steel; C-shape beam; shear bearing capacity; finite element

analysis; section property
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Tab.1 Comparison of Shear Bearing Capacities of

Finite Element Models and Tests

ETRz T2 RS Vri/kN|V/kN|V1/V
1 1200 mmX75 mmX15 mmX1.90 mm| 75.0 | 79.5 | 1.06
2 1250 mmX75 mmX18 mmX1.90 mm| 69.4 | 85.9 | 1.23
3 1160 mmX65 mmX15 mmX1.90 mm| 73.8 | 70.3 | 0.95
4 1200 mmX75 mmX15 mmX1,90 mm| 57.0 | 56.5 | 0.99
5 1250 mmX75 mmX18 mmX1.50 mm| 53.2 | 54.8 | 1.03
6 | 160 mmX65 mm>X15 mmX1.50 mm| 54.5 | 55.6 | 1.02
7 1120 mmX50 mmX18 mmX1.50 mm| 43.3 | 50.0 | 1.15
8 1200 mmX75 mmX15 mmXx1.95 mm| 55.1 | 55.6 | 1.01
9 1250 mmX75 mmX18 mmX1.95 mm| 60.3 | 62.9 | 1.04

10 160 mm>X65 mm>X15 mm>X1.95 mm| 52.2 | 46.5 | 0.89
11 1120 mm>X50 mm>X18 mm>X1.95 mm| 38.1 | 41.7 | 1.09
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Fig. 4 Comparison of Failure Features of Finite

Element Model and Test of Specimen 3
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Fig. 5 Comparison of Load-mid Span Deflection Curves
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Fig. 6 Dimension of C-shape Beam
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Fig. 8 Stresses of C-shape Beams with Different
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Tab.2 Results of Finite Element Models with
Different Shear Span Ratios

RIS S | a/h | Ve/kN | M,/(kN « m) | M/(kN « m) | M/M,
1 0.5 | 52.88 11. 47 5.95 0.52
2 0.6 | 45.45 9.98 5.95 0. 60
3 0.7 | 41.66 9. 32 5.95 0. 64
4 0.8 | 38.82 9. 00 5.95 0. 66
5 0.9 | 37.94 8. 74 5.95 0. 68
6 1.0 | 36.61 8. 47 5.95 0.70
7 1.1 | 34.54 8.12 5.95 0.73
8 1.2 | 32.45 7.78 5.95 0.76
9 1.3 | 30.89 7.47 5.95 0.79

10 1.4 | 29.41 7.43 5.95 0. 80
11 1.5 | 28.16 7.24 5.95 0.82
12 1.6 | 27.73 7.08 5.95 0. 84
13 1.7 | 26.89 6. 92 5.95 0. 85
14 1.8 | 26.21 6. 56 5.95 0. 90
15 1.9 | 25.88 6. 32 5.95 0. 94
16 2.0 | 25.06 5. 66 5.95 1.05
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