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EFFECT OF WARPING IN GEOMETRIC NONLINEAR ANALYSIS
OF CURVED THIN-WALLED BEAMS

Duan Hai-juan’ , ZHang Qi-lin?
(1. Schoal of Civil Engineering and Mechanics Shanghai Jiaotong University, Shanghai 200030, Ching;

2. Department of Building Engineering, Tongji University, Shanghai, 200092, China)

Abstract: The geometric nonlinear analysis of curved beams with thin-walled open sections is performed. With
the updated Lagraign formulation, a Hermitian polynomial is adopted to describe the displacement field. Warping
degree of freedom and curvature effects are taken into consideration to smulate the structura behavior of curved
thin-walled beams with open sections. In this formulation, all displacement parameters are defined a centroid axis
so that the couple terms of bending and torsion are added to elastic strain energy. The improved arc-length method is
adopted to trace the nonlinear load-deflection path. Numerical examples are presented to illustrate the validity and
the accuracy of the proposed numerical approach. It is found that warping deformation is not negligible in the
analysis of thin-walled beams.
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Fig.l Curved thin-walled beam
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Tablel Displacement at thetip

Load P=0lbs  Load P=300lbs Load P=600lbs

X 'y z X y z X y z
ADINA® 70.7 0.0 29.3 59.2 39.5 225 47.2 534 159
ADINA? 70.7 0.0 29.3 585 40.4 222 46.8 53.6 15.7
NACS 70.7 0.0 29.3 59.2 39.5 22.6 47.2 534 159
NACS? 70.7 0.0 29.3 58.6 40.3 22.3 46.7 53.6 15.7
Spillers 70.7 0.0 29.3 60.0 43.8 229 46.2 59.2 19.1

70.7 0.0 29.3 58.6 40.4 22.2 47.0 535 15.7
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