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Determination of Non-ideal Structural Boundary Conditions

by Using Spectral Element Method

Duk-Kyu Jeon’, Joohong Kim and Usik Lee

ABSTRACT

Structural boundary condition is very important as a part of a structural system because

it determines the dynamic characteristics of the strucutre. It is often to experience that

experimental measurements of strucutral dynamic characteristics are somewhat different from

the analytical predictions

in which idealized boundary conditions are usually assumed.

However, real structural boundary conditions are not so ideal; not perfectly clamped, for

instance. Thus this paper introduces a new method to determine the non-ideal structural

boundary conditions in the frequency domain. In this method, structural boundary conditions

are modeled by both extensional (vertical) and torsional elastic springs. The effective springs

are then determined from experimental FRFs (frequency response functions) by using the

spectral element method (SEM). For a cantilevered beam, experiments are conducted to

determine the real boundary conditions in terms of effective springs. Dynamic characteristics

(analytically predictied) based on identified boundary conditions are found to be much closer

to experimental measuremets when compared with those based on ideal boundary conditions.
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Table. 1 Material and structural properties of m e
beam Amplifer | T
B&K 2635
Accelerometer
Young's modulus (E) 63 Gpa B&X 4309
Structural damping (7)  0.01 Charge .
Density (o) 263x%10" kg/m’ | [BaR 28 Beam v
Power Aulifer Force Transdhoer
Width (b) 003 m BKT6 BaX 200
Length (L) 04 m
Height (h) 0.005 m

Fig. 2 Schematic of the experimental setup
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Fig. 4 Basic flow of the spectral element analysis using identified structural boundary
conditions
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