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Abstract: Evidence theory is proposed as an alternative to the
classical probability theory to handle the imprecise data
situation. In order to alleviate the computational difficulties in
the evidence theory-based uncertainty quantification (UQ)
analysis, a differential evolution-based interval optimization
for computing bounds method is developed. A typical truss
structure with the aleatory and epistemic uncertainties is
investigated to demonstrate accuracy and efficiency of the
proposed method.
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Fig.4 Uncertainty quantification with evidence theory
and differential evolution
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Tab.1 Cross-sectional area of members
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A5 21,22,23,24,25,26,27,28 300
Ab 29,30,31,32 300
A7 33,34,35,36 300
A8 37,38,39,40,41,42,43,44 200
A9 45,46,47,48 200
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Fig.6 Displacement cumulative distributions of NO. 16
nodal point in y direction based on evidence

theory
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Fig.7 Displacement cumulative distribution of NO. 16
nodal point in y direction based on evidence
theory and probability theory
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