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Identification of One-Dimensional Structural Joints
Using Spectral Element Method

Tacho Kang*, Usik Lee**

ABSTRACT

In this paper. a dynamic modeling approach is introduced to identify the dynamic characteristics of the
structural/mechanical joints within an one-dimensional structure. A structural joint is represented by the
four-pole parameters and the four-pole parameters are determined from the measured frequency response
functions by using the spectral clement method. As the illustrative examples. a cantilevered beam and a
clamped-clamped beam. both consist of (wo beams connected by a bolted joint, are investigated to evaluate the
present modeling approach. It is found that the dynamic responses predicted by using the identified four-pole

parameters for the bolted joint are well agreed with the measured dynamic responses measured

Key Words : vibration (%1 %-). four-pole parameters (4-7 W§7Q®¥ %), structural joint (7-32% ZA3HH-), spectral

clement method (2222819 4 4). frequency response function (534 S H8hH4)
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P 0.02m
l | | 0.0Im
o o (7% s @
TE 3] b (41 b
_y 0.03m
0.08m 0.08m 0.24m 0.16m

Fig. 4 A cantilevered beam with a bolted joint
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Fig. 5 A clamped-clamped beam with a bolted joint
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Fig. 6 Schematic of the experimental setup

Fable 1 Material properties of beams

Youngs modulus ( £ ) 72 GPa
Structural damping ( 7 ) 0.001
Density ( o ) 2.8% 1()3kg/m<
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