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Abstract

There exist many frame structural systems which may be regarded as a combined structural
system composed of beam/bar elements and attachments reducible to damped spring-mass systems. [n
this paper, analytical methods based on the receptance for the vibration analysis of such a system are
presented.

For the free vibration analysis and response calculations to point excitations, receptances of a uni-
form Timoshenko beam and a bar are derived in closed and spectral forms, and the method to obtain
the system receptance by synthesizing the receptances of the elements and other subsystems is pre-

sented. The system damping property is also obtainable by sysnthesizing the components damping prop-
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erties, For calculations of the system responses to support motion, the Support Displacement Transfer

Ratio(SDTR) of a uniform Timoshenko beam and a bar conceptually similar to the receptance is de-

fined, and the method of synthesizing them with other subsystems’ receptances is also presented. Such a

method is very convenient especially in dynamic reanalysis subject to changes of some design variables.
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Table 1 Natural frequencies of the frame

structure having a spring—mass
system : refer to Fig.10

-z
)
2
2
|
£ B

(unit : Hz)
Model Frame structure
Frame structure | having a spring-mass
system
Method
R.M.* F.EM. R.M. F.EM.
Order

1 4.30 4.30 4.30 4.30

2 17.05 17.05 12.90 12.90

3 38.69 38.61 22.40 22.40

4 39.14 39.10 38.69 38.61

5 65.42 65.43 39.28 39.24

* R.M.:the receptance method
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Fig. 11 Mode shapes of 2-D frame structure
having a spring - mass system :recept-
ance method coincides with FEM
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Fig. 10)
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