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Crack stress intensity factor of wire with surface crack based
on sub-model method

QIAO Yan', MIAO Chang-qing®, SUN Chuan-zhi*'
(1. Department of Architecture Engineering ,Sugian College,Sugian 223800 ,China;
2. Key Laboratory for Concrete and Prestressed Concrete Structures of Education Ministry,

Southeast University, Nanjing 210096, China)

Abstract: The crack stress intensity factor is an important parameter for wire fatigue fracture assess-
ment,wire fatigue crack growth analysis and wire fracture strength assessment. In this paper,the crack
extension analysis software FRANC3D was introduced firstly, then the stress intensity factor of wire
with surface crack was studied under tensile loads based on sub-model simulation method,and the types
of cracks include semicircular semicircular crack and linear crack, and the shape correction coefficient
expression of stress intensity factor was fitted under tensile loads. The causes of errors by using this
formula when evaluating strength were analyzed. The results show that the precision of calculating stress
intensity factor is higher compared with the existing research results,and the method had higher calcula-
tion speed,and the demand for computer hardware is low,and when the safety performance of cables for
cable-supported bridge is evaluated using the stress intensity factor obtained by this method ,the result

1s more accurate.

Key words: wire; sub-model method;surface crack;stress intensity factor
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