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Abstract: This paper gives a detailed introduction to the development of a new method for numerical simulation of
wrinkled behavior of space flexible structures. The flexible ne@structure is modeled as a network of bars with a spe2
cial nonlinear constitutive relat ionship. Based on the parametric variational principle, a mathematical programming
method is developed for the nonlinear analysis of the network of bars. For the analysis of the membrane structure, a
new method is developed to simulate directly the mechanic behaviors of the structure. The method is based on the {2
nite element method with membrane elements and is constructed in terms of the corresponding constitut ive relation2
ship, from which the nonlinear behavior of the structure can be truly simulated. Compared with the conventional
methods, the new method can provide a good convergence property and hence can obtain accurate predictions of
wrinkled regions/ patterns and stress distributions of the membrane structures. Numerical examples are presented
and illustrate the validity and efficiency of the method propcsed.
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Figl 2 Mult2 point hardening constitutive model
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Figl 3 A complementary amount of the elongation of a bar
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Figl 5 Numerical results whenp ;= p, = 01 005kN
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Figl 6 Numerical results whenp ;= p, = 01015kN
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