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Free Vibration Analysis of Simply Supported Beam with Double Cracks
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ABSTRACT

In this paper we studied about the effect of the double cracks on the dynamic behavior of a simply supported
beam. The equation of motion is derived by using Lagrange’s equation and analyzed by numerical method. The
simply supported beam is modeled by the Euler-Bernoulli beam theory. The crack section is represented by a local
flexibility matrix connecting three undamaged beam segments. The influences of the crack depth and position of
each crack on the vibration mode and the natural frequencies of a simply supported beam are analytically clarified.
The theoretical results are also validated by a comparison with experimental measurements.
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(a) Simply supported beam with double cracks
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(b) Model of simply supported double-cracked beam
Fig. 1 Geometry of simply supported double-cracked

beam
@y {a
h

b ]

Fig. 2 Geometry of the cracked section of the beam
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3. AH Table 2 Natural frequency of a simply supported beam
with double cracks for the first mode
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Fig. 3 Experiment set-up of a simply supported beam (a) 5{1=0_3, £,=07
with double cracks '
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Fig. 4 Contours of natural frequency of double-cracked
beam due to the crack depth for the first mode
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Table. 1 Natural frequency of a simply supported
beam with double cracks for the first mode

(£,=0.5, H,=0.5)
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cl . Theory ent 5
0.1 148.96 149.5 0.36 2
0.1 0.3 146.56 146.8 0.16 ) 075 075
0‘5 137.30 139.8 1.79 First crack depth (a‘lh) 11 Secondcrackdepm(a{h)
0.1 141.89 142.0 0.08 Fig. 5 Contours of natural frequency of double-cracked
0.3 03 139.81 140.8 070 beam due to the crack depth for the second mode
0.5 131.72 134.5 2.06

(£,=05, £,=0.7)
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Fig. 6 Contours of natural frequency of double-cracked
beam due to the crack position
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