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Calculation method of internal force of frame structures on elastic foundations

WANG Jiwei TI Guijuan LENG Fei
College of Civil and Transportation Engineering Hohai University =~ Nanjing 210098  China

Abstract The foundation beam elements of a frame structure were subdivided as required. The foundation stiffness
matrix was obtained by inversing the flexibility matrix of the subdivided foundation beam of the frame structure. The
flexibility matrix was established from foundation settlement in elastic mechanics. The total stiffness matrix was formed by
the stiffness matrix of the foundation beam and frame structure. Side loads were exerted by the virtual beam. The tensile
separation of the beam from the foundation was considered by the transformation of the concentrated reaction force to
contribution of tensile nodes to foundation stiffness. The relationship between the distributed subgrade reaction force and
the concentrated reaction force was developed by a coefficient matrix of shear force at a fixed end of the beam under
trapezoidal distributed loading. Finally a complete semi-analytical method for frame structures on elastic foundations was
established. An example shows that the method has high accuracy and various foundation models have significant
influence on the total settlement of the structure and insignificant influence on the structural internal force foundation

reaction force and subsidence difference.

Key words planar frame elastic foundation beam foundation model planar bar-system finite element method
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