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Abstract: The non-probabilistic convex model only requires the bounds or domains of structural uncertain pa-
rameters to measure structural reliability, and therefore is more appropriate for engineering structures with lim-
ited experimental data. The problem of non-probabilistic reliability measurement of the generalized super ellip-
soid model was studied. A simple non-probabilistic reliability index was first proposed to evaluate the safety de-
gree of a structure, which was defined as the ratio of the mean value of the performance function to its devia-
tion. The inconsistency problem in the simple non-probabilistic reliability index was further discussed. To over-
come the above inconsistency problem, a ratio factor reliability index was then presented, which was defined
as the minimum ratio factor at which the failure surface is in contact with the uncertainty domain contracting in-
ward or expanding outward. Three numerical examples demonstrate the validity and feasibility of the proposed
non-probabilistic reliability indexes.
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7.066 16 x R2 + 11.416 9 x R? + 19.544 86 x H* + 395 837.7. (28)
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normal stress
type: normal stress (X axis)
unit: MPa
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time: I s
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Fig. 12 The sprocket wheel of the scraper conveyor Fig. 13 The finite element analysis diagram of the sprocket wheel
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Fig. 14  Non-probabilistic reliability analysis results under the variation of

yield strength S (S = 835~1 135 MPa)
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