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Fig. 1 A single degree of freedom parallel system
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Fig. 2 Structural robustness versus load fluctuation (n=1)
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Fig. 3 Structural robustness versus load fluctuation (n=2,3)
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Fig. 5 Structural robustness versus static load fluctuation
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Analysis of structural robustness with non-probabilistic uncertainties

ZHANG Cheng', WU Hui*,
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(1. School of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310058, China;

2. Zhejiang Finance and Economics College, Hangzhou 310018, China)

Abstract: Currently there is no generally accepted criterion for a quantitative measure of structural ro-

bustness. Taking basis in robust H.. control theory, a framework for quantitative assessing structural

robustness considering uncertainties is proposed. Non-probabilistic uncertainties of external loads and

structure itself are expressed by convex model, and structural robustness can be assessed by H.. norm of

the transfer function. Specific formula for elastic-plastic structural robustness is given, using L, norm as

an evaluation of signal. Analysis results of a single degree of freedom parallel system indicate that struc-

tural robustness will be overestimated without considering plasticity. Analysis of a truss structure sub-

jected to static and dynamic load indicates that H.. structural robustness index can effectively and rea-

sonably reflect structural robustness. The results show that increasing redundancy of structures or load-

carrying capacity reserves of key components can enhance structural robustness., while fluctuations of

external load and properties of structures will reduce structural robustness.

Key words: robustness;robust H.. control;convex model;elastic-plastic



