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Differentiator series calculation method for beams on elastic foundation
considering frictional effect of bottom surface

ZHAO Ming—hua, MA Bin-hui, LUO Song—nan
(Hunan University, Changsha 410082, China)

Abstract: The subgrade is assumed to be a hinge—spring system with tangential and normal reactions, con-
sidering the vertical-horizontal coupling distortion of beam on elastic foundation. Based on the principles of
elasticity and analysis of micro—segment of beam, the differential equation of normal displacement and tan-
gential displacement under the condition of small deformation is deduced, in which the combination of geo-
metric equation and linear—elastic constitutive equation of beam are considered. The differential equation is
solved by means of differentiator series calculation method, and the calculation formulas for normal deflec-
tion and tangential relative displacement are deduced considering vertical-horizontal coupling distortion and
frictional effect of bottom surface. An example for beam on elastic foundation is analyzed and frictional resis-
tance is discussed. The results show that the vertical-horizontal coupling distortion and effect of tangential
frictional resistance can be considered effectively in the differentiator series calculation method.

Key words: beam on elastic foundation; vertical-horizontal coupling distortion; frictional effect of bottom

surface; differential operator; differentiator series calculation method
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