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Identification of Multi-Position Cracks in Structures
Based on Finite Element Method

Lin Ying Li Xueping

( School of Civil Engineering Central South University Changsha 410075 China)

Abstract: The connection between structural damage and modal parameter was derived and the identification of multi-po—
sition cracks in structures based on finite element method was obtained by using finite element expression of vibrating
system§ dynamic equation. By making use of damage sensitivity matrix it is eligible to identify exact positions of struc—
tural cracks and the crack depths in the meanwhile. This method is simple in calculation. This method is verified by
means of numerical calculations. The results show that comparatively detailed division of the structural elements may im—
prove the identification accuracy.
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Fig.1 Multi-crack beam model
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Fig.2 Analytic model for two—edge fixed slab with cracks
1
Table 1 First four grades of inherent frequency of two — edge fixed slab
w, /Hz w, /Hz wy/Hz w, /Hz
104. 18 287. 14 562.97 930. 53
101. 78 282. 63 551. 48 922.76
10 (23)
d). 0007 0.0168 0.0763 0.1674 0.2380 0.2380 0.1674 0.0763 0.0168 O. 0007|:|
§ - [0.0045 0.0763 0.2017 0.1793 0.0381 0.0381 0.1793 0.2017 0.0763 0.00455
B). 0151 0.1547 0.1749 0.0217 0.1341 0.1341 0.0217 0.1749 0.1547 0.0151
Q). 0309 0.1961 0.0549 0.1306 0.0893 0.0893 0.1306 0.0549 0.1961 0. O309|:|
(40) {D}
{D, D, D, D, D, DJ" ={0.0047 0.0204 0.00026 0.0007 0.054 0.0001}"
3(a)
Ds Dy Dy 3
(0.1 ~0.2m) . (0.3 ~0.4m) (0.6 ~0.7m)
(41)
a,/h =0.141; a,/h =0.293; a;/h = 0.478.
2 4( a)
20 {D}
{D, D, D,}"' ={0.0051 0.0209 0.059}".
3(b) . (0.1 ~0.15m) . (0.3 ~0.35
m) (0.65 ~ 0.7 m) . (41)

a,/h = 0.147;  a,/h = 0.296; ay/h = 0.492.
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Table 2 Comparison of recognition results and actual results for two — edge fixed slab cracks
10 20
x/m /(a/h) x/m /( a/h) /% x/m /( a/h) /%
0.13 0.15 0.1 ~0.2 0. 141 -6.0 0.10 ~ 0.15 0. 147 -2
0.32 0.20 0.3 ~0.4 0.293 -2.3 0.30 ~ 0.35 0. 296 -1.33
0. 67 0.50 0.6 ~0.7 0.478 -4.4 0.65 ~ 0.70 0.492 -1.6
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Fig.3 Distribation of damage factor
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Fig.4 Comparison of recognition results and actual results for two-edge fixed slab cracks
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