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Abstract: The existing member importance calculation

methods of spatial latticed shell structures only analyze
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the influence of the damage or failure of a single member
on the total structure, without considering the random
damage and interaction of members. To solve these
problems, this paper introduces the elementary effects
method into member importance analysis for the first
time, and the new elementary effect is defined for spatial
latticed shell structures. Meanwhile, members are divided
into importance members and general members, and the
two-stage decision method combining trail calculation and
formal calculation is proposed to improve the calculation
efficiency of determining importance members. Besides,
the importance ranking method based on the technique for
order preference by similarity to an ideal solution
(TOPSIS decision method) is proposed to determine the
relative importance ranking of important members. In
summary, the member importance analysis method based
on the improved elementary effects method is proposed.
To reduce the calculation budget of the improved
elementary effects method, a modified radial sampling
strategy is proposed. The analysis results of the Kiewitt
shell numerical model shows that compared with existing
methods, random sampling based on the important
members determined by the proposed method can
effectively reduce the estimation error of the ultimate

bearing capacity of the shell structure.

Key words: spatial latticed shell structures; member

importance; elementary effects method; technique for
order preference by similarity to an ideal solution;

importance ranking
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Fig. 9 Comparison of average error frequency (Example 1)
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Tab. 2 Importance factors of important members
(Example 2)
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