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Abstract

A totally, new approach of Lagrangian formulation named ‘Pseudo Lagrangian For-
mulation(PLF)’ for large deformation analysis of continue and structures by the finite of
element method has been presented, and the efficiency and accuracy of nonlinear analysis
beam element formulated by PLF has'been discussed by solving several numerical examples.
In PLF, the deformation of a body is maeasured by assigning a nonphysical ‘Pseudo’ con-
figuration as reference. The Lagrangian deformation and the finite element mapping of the
traditonal Lagrangian approaches are then carried out directly at the same time. The result
of numerical tests shows superior performance of PLF to the traditional Lagrangian me-
thods. Applications of PLF to small and finite deformation problems indicate that PLF not
only serves as an alternative but has certain implementational advantages over total or up-
dated Lagrangian formulations.
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Number Thick beam(h/L=0.5) Thin beam(h/L.=0.001)
of Exact Reduced Exact Reduced
integration integration integration integration
elements w & w w [/} w (]
1 0.9366 1.0000 1.0000 1.0000 0.7500 1.0000 1.0000 1.0000
4 0.9996 1.0000 1.0000 1.0000 0.9844 1.0000 1.0000 1.0000
9 1.0000 1.0000 1.0000 1.0000 0.9969 1.0000 1.0000 1.0000
16 1.0000 1.0000 1.0000 1.0000 0.9990 1.0000 1.0000 1.0000
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¥ 4. Normalized tip displacements of a thin cantilever beam subjceted to a transverse tip point load

oot P Vertical Displ w/L Horizontal displ u/L End Rotation 8(Radion)
E " Analytical® Present Analytical®™® Present Analytical® Present
10 030712 03016 005643 00564 046135 04613
20 049346 04931 0.16064 0.1606 078175 07815
25 055566 05551 020996 02097 089500 0.8948
30 060325 06026 025442 02540 0.98602 09857
35 064039 06396 029394 02935 106012 10600
40 0.66996 06691 032804 03284 112124 11210
45 069397 06030 035999 03593 117228 11720
50 071379 07027 038763 03869 121537 12151
55 0.73042 07293 041236 04116 125211 12519
60 074457 07433 043459 04337 128370 12834
65 0.75676 0.7554 0.45468 04538 131107 13108
70 076737 0.7660 047293 04720 133496 13347
75 0.77670 07752 048957 04885 135593 13558
80 0.78498 0.7834 050483 05037 137443 13742
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