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Method of establishing deflection curve of statically indeterminate

beam by Laplace transformation of Heaviside function

WANG Hai-lin, WANG Ji-min
(School of Civil Engineering and Architecture, Zhejiang University of Science and
Technology, Hangzhou 310023, China)

Abstract: Heaviside function is introduced to a moment equation of three cantilever beams based
on its situations under different loadings to set up a general moment equation of a cantilever
beam. And the Laplace transformation is used in this new equation to get a new deflection curve
equation of a statically indeterminate beam under different loadings. This method simplifies the
calculation process, decreases the computational complexity, and is proved to be in accordance
with some known conclusions of structural mechanics. Furthermore, an application example is
analyzed, which provides a convenient and fast calculation method to establish deflection curve
equation of a statically indeterminate beam in engineering practice.
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Fig.1 Cantilever beam under Fig.2 Cantilever beam under Fig.3 Cantilever beam under
concentrated force P force couple M uniform load ¢
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Fig.4 Both ends clamped beams Fig.5 Diagram of statically

under uniform load indeterminate beam
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