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ABSTRACT

Complex and large lattice type structures are frequently used in design of bridge, tower,
crane and aerospace structures. In general, in order to analyze these structures we have
used the finite element method(FEM). This method is the most widely used and
powerful method for structural analysis lately. However, it is necessary to use a large
amount of computer memory and computational time because the FEM requires many
degrees of freedom for solving dynamic problems exactly for these complex and large
structures. For analyzing these structures on a personal computer, the authors developed
the transfer stiffness coefficient method{TSCM). This method is based on the concept of
the transfer of the nodal dynamic stiffness coefficient matrix which is related to force and
displacement vector at each node. And we suggested TSCM for free vibration analysis of
complex and large lattice type structures in the previous report. In this paper, we
formulate forced vibration analysis algorithm for complex and large lattice type structures
using extended TSCM. And we confirmed the validity of TSCM through computational
results by the FEM and TSCM, and experimental results for lattice type structures with
harmonic excitation.
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Table 1 Natural frequencies for model 1 [Hz]

ethod | TSCM | FEM | TMM | TMM [EXPERI-
Order (PC) | (70) | (SC) | (PC) [MENT
1.2 3 0.000 {0.000 [0.000 | --- 0.00
4 18.25 |18.25 {18.25 | 18.25 185
5 2193 |21.93 |21.93 |21.93 22.5
6 41.05 |41.05 | 41.05 | 41.05 41.0
7 52.23 |52.23 |52.23 |52.23 52.6
8 68.33 |68.33 | 68.33 | 68.33 69.1
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Fig. 5 Frequency-response curves of model I by
FEM
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Table 2 Comparison of computational accuracy of
frequency-response for model I [rad]

Fra | ' | oy | oy | TSOM
10 2.83e-5 | 3.67e-5 | 4.21e-5 42le-5
20 6.45e-5 | 7.32e-5 | 7.88e-5 7.88e-5
30 40le-5 | 3.08e-5 | 2.49e-5 2.49%e-5
40 476e-4 | 466e-4 | 4.60e-4 4.5%-4
50 1.46e-4 | 157e-4 | 1.64e-4 1.64e-4
60 6.52e-5 | 5.08e-5 | 4.28e-5 4.28e-5
70 2.75e-4 | 294e-4 | 3.03e-4 3.03e-4
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