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Fuzziness for Buckling Loads of Columns with Uncertain Mediums
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ABSTRACT

In this paper the fuzzy extension for the classical engineering mechanics problems is studied. The
governing differential equation is derived for the buckling loads of the columns with uncertain mediums:
the their own weight and the flexural rigidity. The columns with one typical end constraint (hinged/
clamped/free) and the other finite rotational spring with fuzzy constant are considered in numerical
examples. The vertex method is used to evaluate the fuzzy functions. The Runge-Kutta method and De-
terminant Search method are used to solve the differential equation and determine the buckling loads, re-
spectively. The membership functions of the buckling load are calculated. The index of fuzziness to quan-
titatively describe the propagation of fuzziness is defined. According to the fuzziness of governing factors,
the vanation of index of fuzziness for buckling load is investigated, and the sensitivity for the end
constraints is analyzed.
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