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Numerical simulation and analysis on low cycle fatigue behavior of
ST12 welded I-section steel bracing members

YU Haifeng', ZOU Dan-dan’

(1. College of Civil Engineering, Hebei University of Science and Technology. Shijiazhuang Hebei 050018, China; 2. Library,
Hebei University of Science and Technology, Shijiazhuang Hebei 050018, China)

Abstract ; The research has demonstrated that the stress and strain distribution on the surface of the ST12 welded I-section
steel bracing members gained by numerical analysis is in accordance with the true distribution. In this paper, three critical plane
damage models, established based on the relationship between the strain and the low cycle fatigue life, are used to simulate the
damage and predict the low cycle fatigue lives of the ST12 welded Fsection bracings. The results show that, the location of the
crack initiation can be predicted accurately, and the predicted lives are all less than the test ones. The empirical formulas are re-
gressed and compared with the empirical formula obtained by the test results. It is verified that the main factors affecting the
low cycle fatigue life are the flange width-thickness ratio /¢ and the slenderness . Under the premise of meeting the design re-
quirement of" no buckling under frequent earthquaké' and the allowable range of standards, it is suggested that small b/¢ and

large A should be adopted in the brace design.
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Tab.1 Specimens of bracing members
A ho/te b/t t/mm t,,/mm AS/ 0y
PS1-1/2/3 127.4 34.61 7.05 2.92 2.50 12
PS2-1/2/3 112. 2 17.11 8. 80 2.50 2.50 12
PS3-1/2 101.7 42.61 11. 35 2.92 2.50 12
PS4-1/2 91.7 21.01 13. 30 2.50 2.50 12
PS5-1/2/3 84.5 46. 71 5.75 2.92 2.50 12
PS6-1/2/3 74.2 25.31 7.80 2.50 2.50 12
PS7-1/2/3 64. 4 55.31 10. 55 2.92 2.50 12
PS8-1/2 61.1 29.61 12. 30 2.50 2.50 12
A1-C6-1/2/3 80. 1 21.61 11. 30 2.50 2.50 6
A1-C8-1/2/3 80.1 21.61 11. 30 2.50 2.50 8
A1-Cl10-1/2/3 80.1 21.61 11. 30 2.50 2.50 10
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Fig. 3 Comparison of the predicted and experimental lives
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