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Abstract

This paper presents the construction of consistent coefficient matrix elements for jointed structures
using the reduction of flexibility and mass matrices. The reduced flexibility coefficient matrix has little
structural complexity than Guyan's stiffness matrix reduction since the only element of the original
matrix, corresponding to the selected nodal degrees of freedom, contributes. The proposed method was
applied to building equivalent coefficient matrices for a clamp jointed structure in finite element modal
analysis of a cantilevered beam. The theoretical analysis results were compared with those experimental
modal analysis. Comparison of both shows good agreement each other.
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Fig. 3.1 Clamp jointed cantilever beam
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Fig. 3.2 Mathematical modelling of the clamp joint
part(front view)
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Fig. 3.3 Detailed finite element model of the clamp
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Fig. 3.5 Deformation due to unit load on a node at
the free end
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Fig. 3.6 Lumping mass on the selected nodes
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Fig. 3.7
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F.EM model of the jointed cantilever
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Fig. 3.8 The 1st mode(11.752Hz) by F.E.M.

Fig. 3.9 The 2nd mode(72.830Hz) by F.EM.

Fig. 3.10 The 3rd mode(212.85Hz) by F.EM
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Fig. 3.12 Geometry modelling of the jointed
beam for experimental modal analysis
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Fig. 3.13 The 1st mode(11.028Hz) by modal test
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Fig.3.15 The 3rd mode(221.775Hz) by modal test
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Table 3.1 Comparison of analysis results

Mode shape Natural frequency(Hz)
FEM. Experiment

1st 11.752 11.028

2nd 72.830 72.015

3rd 212.850 221.775
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