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Abstraet

This paper deals with the dynamics of cracked beam structures for bending vibrations.
Cracks reduce the natural frequencies of structures, because they have the equivalent effect
of “softening” the structures. This property can be used to detect the existence of a crack
and its location in the structure. Recently, Narkis proposed algebraic equations for identifi-
cation of crack location from frequency measurements. The validity of this method is
confirmed here by the Finite Element Method (FEM) using a simple model of cracks, and it
is shown that identification of both crack location and depth is possible from data of the
variation of the first two natural frequencies.
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REpg [Hz] Ist 2nd
FEM (3D HEX B¥%) 285.74 1139.75
40X 357
FEM (i3 0 %%) 286.01 1144.09
12440
130 HR 286.01 1144.03
Bernoulli-Euler
10 EER 285.70 1139.08
Timoshenko
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B3 FEM Ed4a#
®3 EFERGE (Hz] (779 2759)
crack crack depth (§)
position (e) 0.10 0.15 0.20 0.25 0.30 0.35 0.40
0 Ist 285.33 285.02 284.62 284.10 283.44 282.61 281.56
2nd  1139.84 1139.84 1139.84 1139.83 1139.83 1139.83 1139.82
0.3 1st 285.41 285.17 284.85 284.43 283.91 283.24 282.41
2nd  1138.60 1137.80 1136.76 1135.43 1133.74 1131.62 1128.99
0.5 1st 285.54 285.38 285.18 284.92 284.58 284.16 283.63
2nd  1137.95 1136.73 1135.13 1133.09 1130.50 1127.25 1123.21
0.7 Ist 285.66 285.60 285.51 285.40 - 285.26 285.09 284.87
2nd  1138.60 1137.79 1136.74 1135.38 1133.64 1131.45 1128.69
=4 77y 7UBORHE
crack crack depth (§)
position (e) 0.10 0.15 0.20 0.25 0.30 0.35 0.40
0.3 ) 0.3096 0.3064 0.3034 0.3003 0.2996 0.2979 0.2968
(2) 0.3091 0.3060 0.3030 0.3000 0.2993 0.2977 0.2967
0.5 oy 0.5412 0.5169 0.5116 0.5064 0.5012 0.4991 0.4967
(2) 0.5399 0.5155 0.5100 0.5049 0.4990 0.4965 (0.4936
0.7 1 0.7970 0.7734 0.7225 0.7110 0.7055 0.7083 0.7065
(2) 0.7936 0.7700 0.7194 0.7075 0.7013 0.7033 0.7005

(1) : from Eq. (17)

(2) : from Eq. (18)
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