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An Analysis of Continuous Beam by Material Non-linear Transfer Matrix Method
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Abstract

This study is to develop nonlinear analysis algorithm for transfer matrix method, which can be applied to continuous
beam analysis. Gauss—Lobatto integral rule is adopted and the transfer matrix is derived from stiffness matrix. In the
transfer matrix method, the system equation has a constant number of unknowns regardless of number of D.O.F.
Therefore, the transfer matrix method has computational efficiencies not only in linear elastic analysis but also in
nonlinear analysis. To verify the developed method, the analysis results of several examples are compared with
commercial code in moment—curvature, moment—displacement and load—displacement relation.
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Table 1 Analysis prosses(continuous beam)

Order Process Equation
D Input GeomeFry, load condition,
material property
@) Load increments
® Element Process el=el+1
@ Compute stiffness Eq. (4)
® Compute stiffness matrix Ea. (7)
® Compute transfer matrix Eq. (11)
@ Move to next element goto @
® Boundary Nodal Process Start n=n+1
© Compute unknown vector Egs. (18), (19)
() Derive linear system Egs. (20), (21)
@ Solve next node goto ®
@ Solve linear system Eq. (22)
(B Nodal Process n=n+1
@ Compute unknown vector Egs. (18), (19)
® Solve next node goto @
1 Check convergence 0K goto @
(D) Update section deformation 2?)&)(2(%)
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