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Abstract

This paper presents development of a geometrically nonlinear triangular planar element including rotational degrees of freedom,
based on the co-rotational(CR) formulation. The CR formulation is one of the efficient geometrically nonlinear formulations and it is
based on the assumptions on small strain and large rotation. In this paper, modified CR formulation is suggested for the developemnt

of a triangular planar element. The present development is validated regarding the static and time transient problems. The present
results are compared with the results predicted by the previous researchers and those obtained by the existing commercial software.
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Fig. 1 Geometry and coordinate of a planar element
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Fig. 2 Geometry and properties of an angle frame
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Table 1 Comparison of the horizontal displacement at
Point A(A=1.0)

Reference Displacement Difference(%)
Present 6.71 0.95
Qm6 (Battini, 2008) 6.39 5.51
Qnew(Battini, 2008) 6.49 4.03
Fine grid 6.77 -
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Fig. 5 Cantilevered flat plate loaded by the surface

pressure
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Fig. 6 Comparison of the tip deflection
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Fig. 7 Transient response of the cantilevered flat
plate under constant surface pressure
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Fig. 8 Cantilevered plate under the harmonic tip load
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