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Early crack detection in structures prevents the occurrence of damage. Therefore, challenge
exists in the literature to provide efficient methods in the field of structural health monitoring.
Many of the researches that have been done on the crack identification in structures are based on
the models that ignore crack closure effects that make significant error in the crack
identification. Since it is more difficult to identify breathing crack than other damages, the
purpose of this research is providing an efficient algorithm to identify breathing crack in beam-
type structures which are important elements in various types of structures. Because it's an
important and significant issue to present perfect model that is able to accurately explain
behavior of damaged structure, in this paper cracked beam has been modeled by ''breathing
crack'' model which explains beam responses more accurately than other common models. In
order to calculate natural frequencies of the beam accurately, in this research the fatigue crack
model is used, which considers crack as breathing one with opening and closing behaviour. Then
the problem of identifying crack parameters (location and depth of the crack) is defined as an
optimization problem with the aim of minimizing the differences between natural frequencies
calculated by the model and measured natural frequencies. In order to choose an appropriate
algorithm to identify breathing crack, algorithms among various meta-heuristic algorithms are
selected, which are able to identify the crack using only two natural frequencies. This ability is
more valuable when it is desired not to damage structure during health monitoring procedure
based on using frequency response of structure. Regarding the surveys conducted, the
optimization problem is solved using cat swarm optimization (CSO) algorithm. Moreover, for
validation the results obtained for different crack parameters have been compared with those of
experimental tests. The results indicate that the proposed method has good accuracy.
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(mm)(mm)  (Hz)  (Hz)  (Hz)  

1 23 8/038564/129  79738/812  99039/2277
2 23 8/1  65890/127  81856/809  40879/2277  
3 23 8/2  02750/124  18251/804  32329/2276  
4 23 8/3  53511/16574746/794  54803/2274  
5 72 8/065603/12963265/812  36461/2274  
6 72 8/1  00022/129  85623/808  64127/2259  
7 72 8/2  54751/127  91201/800  86018/2230  
8 72 8/3  21678/124  69294/784  05698/2180  
9 105 8/075708/129  59519/811  87744/2277  

10 105 8/1  51313/129  66790/803  82884/2276  
11 105 8/2  96069/128  96870/786  70648/2274  
12 105 8/3  62922/127  64172/752  68929/2270  
13 134 8/079996/129  27005/812  52994/2272  
14 134 8/1  73302/129  92759/806  57038/2250  
15 134 8/2  58017/129  08865/795  29161/2207  
16 134 8/3  20446/129  13366/768  08997/2130  
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(mm)

  
(mm)  

  
(mm)

  
(mm)

1 23 8/0    9983/22  7999/0
2 23 8/1  9966/227997/1
3 23 8/2    0010/238002/2
4 23 8/3    9776/227996/3
5 72 8/0    0000/728000/0
6 72 8/1  0032/727999/1
7 72 8/2    9940/718002/2
8 72 8/3    0019/727999/3
9 105 8/0    5737/1088013/0

10 105 8/1  5227/1078000/1
11 105 8/2    0212/1057999/2
12 105 8/3    0057/1058000/3
13 134 8/0    0496/1347995/0
14 134 8/1  9879/1338014/1
15 134 8/2    4154/134  8024/2

16 134 8/3    3166/133  8080/3
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(mm)

  
(mm)

  
(mm)(Hz)   (Hz)  (Hz)  

1  1605/133/2929/19311/124  008/3534
2  1805/333/2182/15840/100923/2787

3  1955/483/2986/13373/853510/2350

4  2055/583/2640/12043/771879/2118

5  2405/933/2380/89013/558579/1560

6  3005/1533/2480/57031/357378/1008
7  30081  6/2792/56317/360855/999
8  370  1516/2670/37050/235779/663
9  4202016/2303/29233/182992/512

10  455  236  6/2  000/25  007/155  329/438  

 5 

  
(mm)  

(mm)  
  

  
)(mm)

  
  

    
(%)

  
(%)

1  160  5/13  3/2  78/12  36/5 -  29/2  36/0 -  

2  180  5/333/2  06/30  26/10-  24/2-2/53  

3  195  5/483/2  29/5388/9  40/251/4  

4  205  5/583/2  57/603/54  33/247/1  

5  240  5/933/2  59/952/23  32/284/0  

6  300  5/1533/2  46/14963/2 -37/216/3

7  300  816/2  01/821/25  55/2  09/2 -

8  370  1516/2  80/14411/4 -  55/2  39/1 -  

9  420  2016/2  80/18607/7 -61/227/0

10455  2366/2  02/23928/167/253/2

 6   
    

(%)   26/10  10
(%)    76/4  9
(%)   28/1  7

  
(%)   4000/33100/1  
(%)    4612/0  1515/0  
(%)   0007/0  0001/0  
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