ro

FA2EAEEG = A 159 Al 10 &, pp. 1195~1201, 2005,

Bt 7|2 $o =9l = QJJJ—E__/] EEAXo|| v|a]= o] xzlgke] o3k

Effect of Moving Mass on Dynamic Behavior of Cracked Cantilever
Beam on Elastic Foundations

St er A AT & Qg
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Matrix (99 8)

ABSTRACT

In this paper, the effect of a moving mass on dynamic behavior of the cracked cantilever beam on
elastic foundations is presented. Based on the Euler-Bernoulli beam theory, the equation of motion
can be constructed by using the Lagrange's equation. The crack section is represented by a local
flexibility matrix connecting two undamaged beam segments. That is, the crack is modelled as a
rotational spring. This flexibility matrix defines the relationship between the displacements and forces
across the crack section and is derived by applying fundamental fracture mechanics theory. The
crack is assumed to be in the first mode of fracture. As the depth of crack is increased, the tip
displacement of the cantilever beam is increased. When the depth of crack is constant, the frequency
of a cracked beam is proportional to the spring stiffness.
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Table 1 Spec1f1cat10ns of the cracked cantilever

beam
Property Data
Total length of beam( L) 1.0(m)
Radius of beam ( R) 0.04(m)
Young’s modulus( E) 2.0x10"(N/m?)
Density( o) 7860(kg/m’)
Poisson ratio( v ) 0.3
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(a) Effect of crack position( C,=0.2)
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(b) Effect of crack depth( &,=0.3)

Fig.2 Tip displacement of the cracked cantilever
beam with a moving mass on elastic
foundation ( M,=0.3, V=2.7E—3)
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Table 2 Frequency of the cracked cantilever
beam according to the velocity of

moving mass for &,=0.3, C,=0.2,
3 (1/7)

1* mode

02sec | 04sec |06sec|08sec|1.0sec
v=05m/s| 05698 | 0.5685 | 0.5638 | 0.5540 | 0.5363
v=10m/s| 05685 | 0.5540 [ 05116 | 0.4502 | 0.3887
v=20m/s| 0.5540 | 0.4502 - - -
2" mode
v=05m/s| 3.4659 | 3.3101 | 3.0223 | 2.7624 | 2.7187
v=10m/s| 3.3101 | 2.7624 | 2.8996 | 3.4787 | 2.3836
v=20m/s| 2.7624 | 3.4787 - - -

Table 3 Comparison of present results and
others for natural frequency ratio of
the cracked cantilever beam
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