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Fig.1 Cable element model
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0.2kN/m E =170 GPa 0.674 cm?®. ¢ =0.5kN/m
1 2 1
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Table 1 Results of example 1 acted by the last load
/cm /kN
2 1 21.089 18.994
Fig.2 Model of example 1 2 21.09 19.00
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yi 2
Table 2 Natural frequency comparison for
et YT T = g e~ various numbers of elements

- L R
. ﬂlé:g
T~ - Q, Q, Q.. Q. 2

2.7684 8.8373 12.6250  17.1370
2.7242 5.7264 5.1078 8.8207
2.7173 5.4888 4.9374 8.0084
2.7151 5.4246 4.8782 7.7553
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Fig.5 First two y modes for AE/ mgl =1000
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Nonlinear Finite Element Method for Equilibrium and
Natural Frequencies of Cable Structures

Tang Jianmin Zhao Yin
College of Civil Engineering Hohai Univ. Nanjing 210098

Abstract By use of five-node cable element a new finite element method for nonlinear analysis of equilibrium and
natural frequencies of cable structures is presented in this paper. The deformed geometry of the element is defined as
polynomial of four terms in terms of updated Lagrangian coordinates. All geometric nonlinearities are retained and elastic
deformation is taken into consideration. The method can be easily applied to the analysis of form finding if the unstressed

length of cables is given. The problems of static deflection and natural frequency for small oscillation about the nonlinear

equilibrium position are investigated for single-span cables.
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