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Dynamic Behavior of Timoshenko Beam with Crack and Moving Mass

Han Ik Yoon", Chang Soo Choi™ and In Soo Son”

ABSTRACT

This paper study the effect of open cracks on the dynamic behavior of simply supported Timoshenko beam with a
moving mass. The influences of the depth and the position of the crack in the beam have been studied on the dynamic
behavior of the simply supported beam system by numerical method. Using Lagrange’s equation derives the equation of
motion. The crack section is represented by a local flexibility matrix connecting two undamaged beam segments i.e. the
crack is modeled as a rotational spring. This flexibility matrix defines the relationship between the displacements and
forces on the crack section and is derived by the applying fundamental fracture mechanics theory. As the depth of the
crack is increased the mid-span deflection of the Timoshenko beam with the moving mass is increased. And the effects
of depth and position of crack on dynamic behavior of simply supported beam with moving mass are discussed.

Key Words : Moving mass (°] 52 %), Open crack (/173 Z %), Timoshenko beam theory (E] A E B ] &),
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Fig. 1 Geometry of the cracked simply supported beam with the moving mass
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Table 1 Specifications of the cracked simply supported
Timoshenko beam

Property Data
Total length of beam ( L ) 0.8(m)
Radius of beam (R ) 0.1(m)
Young’s modulus ( £') 2.00x10" (N/m?)
Density 7860 (kg/m’)
Poisson ratio ( v,) 0.3
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Fig. 2(a) Mid-span deflection of the cracked bema with
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Table 2 Change of the natural frequencies of the cracked

Timoshenko beam
C Crack  Crack Natural Frequencies (1/7 )
a5¢  depth  position
No. ( c, ) (;c ) 18 ond 3xd
1/8 1464 5021  9.520
3/8 1.428 4, 9.482
1 0.05 988
172 1.420 5.025 9.513
5/4 1.439 4.926 9.450
1/8 1.461 4.997 9.518
9 o1 3/8 1.251 4.868 9.441
’ 172 1.230 5.022 9.521
5/4 1.288 4,542 9.389
1/8 1.439 5002 9511
3 0.15 3/8 0.7980 4.812 9.435
’ 12 0.5769  5.023 9.414
5/4 1.047 4,540 9.356
U ked
4 fieracke 1466 5027 9.623
beam
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