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Interval Arithmetic and Static Interval
Finite Element Method

GUO Shu_xiangl, LU Zhen_zhou2
(1 Faculty of Mechanics, Engineering Institute, Air Force Engineering
University, Xi’ an 710038, P R China;
2. Department of Aircraft Engineering, Northwestern Polytechnical University,
Xi’ an 710072, P R China)

Abstract: When the uncertainties of structures may be bounded in intervas, through some suitable
discretization, interval finite element method can be construded by combining the interval analysis
with the traditiona finite element method (FEM). The two parameters, median and deviation, were
used to represent the uncertainties of interval variables. Based on the arithmetic rules of intervals,
some properties and arithmetic rules of interval variables were demonstrated. Combining the proce-
dure of interval analysis with FEM, a static linear interval finite element method was presented to
solve the non random uncertain structures. The solving of the characteristic parameters of n _freedom
uncertain displacement field of the static governing equation was transformed into2n _order linear e-

quations. It is shown by a numerical example that the proposed method is practical and effective.

Key words: interval variable;, interval arithmetic; finite element method, interval finite element
method



