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ABSTRACT: In this paper, dynamic behavior of the cracked beam under a moving mass is presented using the finite element method (FEM).
Model acaracy is improved with the following consideration: (1) FE modef with Timosherko beam element (2) Additional flexibility matrix
e to crack presence (3) Interaction forces between the moving mass and supported beam.

The Timoshenko beam model with a twomode finite element is constructed based on Guyan condensation that leads to the results of
classical formilations, but in a simple and systematic manner. The cracked section is represented by local flexibility matrix comnecting
two uxlamaged beam segments and the crack as modeled a massless rotational spring. The inertia force due to the moving mass is also
involved with gravity force equivalent to a moving load. The mmerical tests for various mass levels, crack sizes, locations and boundary
conditions were performed.
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Length: 10m, Height: 0.5m, Width: 0.5m, Density: 7860kg/ »'
Young' s Modulus: 2.le+11Pa, Shear Modulus: 8.2e+10,
Crack Location (Lc/L): 0.3, Crack Depth(a): 0.35mm
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Cracked Timoshenko Beam
Intact Timoshenko Beam
( L./L=03. a=0.35mm )
IFHETF FEM (Hz) AFAEF FEM (Hz)
1z; 93.523 12+ 91.340
22 371.382 22 360. 194
3% 825.903 3=} 811.327
44} 1445.649 4z} 1433.743

Table. 1 Natural frequency(1%'~4") change between

cracked beam and intact beam.
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