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Free Vibrations of Beam-~Columns on Non-Homogeneous Foundatlion

o] ¥ FHLFU) - & A AN(FU) - o] 8 2(LFu)
Lee, Byoung Koo + Oh, Sang Jin * Lee, Tae Eun

Abstract

The purpose of this study is to Investigate the natural frequencies and mode shapes of
beam-columns on the non-homogeneous foundation. The heam model is based on the
classical Bernoulli-Euler beam theory. The linear foundation modulus is chosen as the
non-homogenecous foundation in this study. The differential equatien governing free
vibrations of such beam-columns subjected to axial load is derived and solved numerically
for calculating the natural frequencies and mode shapes. In numerical examples, five kinds
of end constraint are considered, and the lowest four natural frequencies and corresponding
mode shapes are obtained as the non-dimensional forms.
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Fig. 1 (a) Beam-columns on non-homogeneous Foundation
(b) Typical mode shape.
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Fig. 2. Linear foundation modulus.
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Table 1. Comparisons of ¢; between this study and SAP 90

end constraint Ci

and u,, @, D data source 1 T =3 )
hinged-hinged this study 3273 5033 94.15 161.0
u, =10, e=1, p=0 SAP 90 3254 51.04 9465 158.8
hinged-clamped this study 84.21 1147 1470 2054
u, =10, @ =20, p=0 SAP 90 8476 1136 149.7 2019
clamped-clamped this study 3133 6553 1229 201.1
u,=10, «=0, p=0 SAP 90 3043 6765 1246 1985
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Fig. 9, Effect of @ on mode shapes for first mode.
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