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Abstract ;. On the basis of a hierarchical genetic algorithm (HGA) and the idea of struc-
tural optimization, a method for multiple damages detection of an Euler-Bernoulli beam and
a 2-D plate structure was presented. The algorithm employed control genes to represent the
number and location of multiple damages and parametric genes to denote damage extents,
effectively avoiding the premature phenomenon of conventional genetic algorithm (CGA).
The results of a cantilever beam and a 2-D cantilever plate simulation examples show that the
good agreements with the actual situation can be obtained by using the present method, but
CGA can’t accurately predict multiple damages of the plate. For the simulation of the canti-
lever beam, the average values of depth prediction errors for HGA and CGA are 0.144%
and 1. 819% , respectively. The iteration numbers of finite element computation of HGA are
only 16. 4% of that of CGA. Compared with CGA, HGA remarkably improves the compu-

tational efficiency, accuracy and stability.
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Fig. 1 Chromosome structure of HGA
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Table 1 Recognition result of double cracks in cantilever beam
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Fig. 2 Plate with two damages and its finite
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Fig. 3 Plate with three damages and its finite
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Table 2 Recognition result of two damages in a plate

element model

T 1 iR BT 2 Wi POIIT 1 Wit 2 s P Y
S (H 0. 500 0. 400 11 12
Ak E 0. 499 0. 400 11 12 A
BN ] 0. 600 0. 100 11 15
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Table 3 Recognition result of three damages in a plate
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