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Abstract: Structural design is subjected to uncertainties in material and geometrical properties, loads and oth-
er variables. Robust design approach and reliability method are the two advanced and efficient methods to
handle the uncertainties. In this paper, based on the non-probabilistic reliability theory and robust design ap-
proach, a procedure for the robust reliability design of structures is presented. The design of the structure is
described as a multi-objective optimization, in which the minimization of the weight or cost of structure and
the maximization of the robustness to uncertainties are taken as objectives, and constrained by the reliability
requirements. The purpose of it is to get a coordinate optimization between the weight or cost of the struc—
ture and the robustness to uncertainties and satisfy the requirements for reliability. When the available data
on the uncertainties are lacking or limited, the proposed method can be used to develop a set of satisfying so—
lutions that may get a balance betw een the weight or cost and the robustness to uncertainties in different de—
grees. A numerical example illustrates the application of the proposed method.
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Table 1 Robust reliability design of the structure

(Co, C1, C) (x1.22)/em® (.Y % kg
(0.6,0.4,0.0) (1.432,0.738) (81.5,0.0)  47.89
(0.7,0.3,0.0) (1.304,0.673) (65.3,0.0) 43.62
(0.8,0.2,0.0) (1.182,0.609) (49.8,0.0)  39.53
(0.9,0.1,0.0) (1.051,0.541) (33.1,0.0)  35.13
(0.95,0.05,0.0) (0.969,0.499) (22.7,0.0) 32.39
(0.5,0.0,0.5) (1.579,0.815) (0.0,50.0) 52.80-£26. 41
(0.6,0.0,0.4) (1.434,0.739) (0.0,44.9) 47.94=21.55
(0.7,0.0,0.3)  (1.305,0.673) (0.0,39.5) 43.65=17.26
(0.8,0.0,0.2) (1.183,0.610) (0.0,33.3) 39.55=13. 16
(0.9,0.0,0.1) (1.051,0.541) (0.0,24.9) 35.14=8.75
(0.5,0.25,0.25) (1.943,1.008) (56.6,36.4) 65.03223.70
(0.6,0.2,0.2) (1.737,0.896) (48.2,32.7) 57.95-18. 84
(0.7,0.15,0.15) (1.526,0.787) (39.0,28.1) 51.03==14. 34
(0.8,0.1,0.1) (1.348,0.695) (30.7,23.5) 45.09=£10. 60
(0.9,0.05,0.05) (1.159,0.597) (21.2,17.5) 38.76=6.78
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