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Seismic Analysis of Statically Determinate Beams
Using Moving Support Finite Elements
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ABSTRACT

Using moving support finite elements, seismic analysis of statically-determinate beams subjected
to support motions is performed to show its accuracy and its ease of use. Examples of cantilever and
simply-supported beam subjected to support motions are illustrated and the numerical results are
compared with the analytical solutions. The examples show the elements facilitate modeling beams
with the conventional 2-noded, Hermitian, Euler-Bernoulli beam element. The comparisons of the
results with analytical solutions show good agreements with high accuracy.
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Fig. 1 A simply-supported beam subjected to support
motions, a(f) at x=0 and b(t) at x=1L
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Fig. 3 A Euler-Bernoulli beam element
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Fig. 4 Discretization of typical beams subjected to
support motions.
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Fig. 5 The ground acceleration time history, which is the
east-west direction accelogram for the first six seconds
recorded at the El Centro site in the Imperial Valley
irrigation district on May 18, 1940.
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Table 1 Cantilever subjected to seismic acceleration time history at the fixed end (NEL=20, Az = 0.0005 s)
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Table 2 Simply-supported beam subjected to seismic acceleration time history at both ends (NEL=20, At = 0.0005 s)
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