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Abstract: Local flexibility of crack plays an important role in crack identification of structures. Analytical methods on local flexibility in 
a cracked beam with simple geometric crossing sections, such as rectangle, circle, have been made, but there are some difficulties in 
calculating local flexibility in a cracked beam with complex crossing section, such as pipe and I-beam. In this paper, an analytical method 
to calculate the local flexibility and rotational spring stiffness due to crack in I-beam is proposed. The local flexibility with respect to 
various crack depths can be calculated by dividing a cracked I-beam into a series of thin rectangles. The forward and inverse problems in 
crack detection of I-beam are studied. The forward problem comprises the construction of crack model exclusively for crack section and 
the construction of a numerically I-beam model to gain crack detection database. The inverse problem consists of the measurement of 
modal parameters and the detection of crack parameters. Two experiments including measurement of rotational spring stiffness and 
prediction of cracks in I-beam are conducted. Experimental results based on the current methods indicate that relative error of crack 
location is less than 3%, while the error of crack depth identification is less than 6%. Crack identification of I-beam is expected to 
contribute to the development of automated crack detection techniques for railway lines and building skeletons.  
Key words: crack, identification, I-beam, local flexibility 

  

* Corresponding author. E-mail: bli@mail.xjtu.edu.cn 
This project is supported by National Natural Science Foundation of China (Grant No. 50805114), National Basic Research Program of China (No. 
2011CB706805) 

浏览（下载）论文全文（PDF格式） 

 关于我们-联系我们-网站地图-广告服务-人才招聘-加盟合作-法律声明  

地址地址地址地址: 中国北京百万庄大街22号  邮编邮编邮编邮编: 100037  电话电话电话电话: 8610-88379907  传传传传真真真真: 8610-68994557  
E-mail: cjme@mail.machineinfo.gov.cn  http: // www.cjmenet.com.cn 

©2006 版权所有《机械工程学报》编辑部 

  


