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Abstract: Transient state response analyses of mechanical and structural systems play very important role
in preventing the damages by the sudden loadings or the change of operating condition. Recently, the
modal analysis method and the direct integral method (DIM) based on the finite element analysis have
been used mainly for analyzing the transient state responses of mechanical and structural systems.
However, these methods requires much computational time and large computer storage when analyzing
accurately the transient state responses of the systems. In this paper, the authors fomulate the algorithm
for analyzing the transient state responses of a two dimensional curved beam with a lot of
degree-of-freedom by using the transfer mass coefficient method (TMCM). After the authors made the
computational programs calculating the transient state response of the curved beam by using the TMCM
and the DIM respectively, the transient response analyses for three computational models were performed
by the two programs. From the computational results, we proved that the TMCM is the very rapid and
accurate method in spite of using small computer storage in the transient response analysis of the

curved beam.

Key Words : Transient State, Curved Beam, Newmark Method, Transfer Mass Coefficient Method, Direct
Integration Method
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Fig. 1 Analytical model
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Fig. 3 Response of model I by TMCM
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Fig. 5 Computational model II
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Fig. 9 Response of model III by TMCM
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Table 1 Transient response of model III

Time [s] TMCM [m] DIM [m]
0.000 0 0
0.002 0.18728D-02 0.18728D-02
0.004 0.25882D-02 0.25882D-02
0.006 0.22595D-02 0.22594D-02
0.008 0.21846D-02 0.21847D-02
0.010 0.22430D-02 0.22430D-02
0.012 0.22489D-02 0.22489D-02
0.014 0.22394D-02 0.22394D-02
0.016 0.22394D-02 0.22394D-02
0.018 0.22408D-02 0.22408D-02
0.020 0.22407D-02 0.22407D-02

Table 2 Response of model III at 0.02 seconds

No. of TMCM [m] DIM [m]
elements
100 0.21147D-02 0.21147D-02
200 0.22143D-02 0.22143D-02
300 0.22338D-02 0.22338D-02
400 0.22407D-02 0.22407D-02
Table 3 Computational times
No. of elements TMCM [s] DIM [s]
100 0.016 0.744
200 0.036 6.625
300 0.057 23.666
400 0.078 60.669
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