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Structure damage detection based on improved big
bang-bigcrunch algorithm
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Guangzhou 510006 , China)

Abstract: The Big Bang-Big Crunch ( BB-BC) algorithm is an optimization technique of swarm intelli-
gence based on the Big Bang theory. It runs efficiently and can be realized simply, but it is easily
trapped in local optimal results. For the purpose of overcoming its shortages, an improved BB-BC algo-
rithm is put forward in this essay, with the changes of the reduced forms of blast radius, the distribution
of the random variable, and the treatment of the boundary conditions. Besides, the improved algorithm is
applied in damage detection of a simply supported beam with 10 and 20 elements respectively. The nu-
merical simulations indicate that the identified results are excellent even in the great influence of noise,
especially for successive elements with tiny damage. A conclusion can be drawn that the improved BB-BC
algorithm can precisely detect structure damage, and would not be easily trapped into local optimal.
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Fig. 1  The flowchart of improved BB-BC algorithm
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Fig. 2 A simply supported beam model with 10 elements
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beam model with 10 elements
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Tablel  The result of a simply supported beam with 10 elements
Poths  HSUE IHRAE (AR AR (5 1) FARTIRZE (NG MRS ) /% FARTERZE (W) /%
1 1. 000 0. 995 0.994 0.50 0. 60
2 1. 000 0.995 0. 995 0.47 0.45
3 0. 900 0.903 0. 896 0.28 0.43
4 1. 000 0. 995 0.994 0.53 0.55
5 1. 000 0.993 0. 995 0. 66 0.52
6 1. 000 0.99%4 0. 995 0.56 0.52
7 0. 950 0. 947 0. 945 0.34 0.54
8 0.950 0.954 0. 946 0.42 0.44
9 1. 000 0.997 0. 995 0.28 0.48
10 1. 000 0.989 0. 994 1. 05 0.56
R2 20 HOTH SR Z NI R AR
Table 2 The result of a simply supported beam with 20 elements
BItHS  HISHMH AR (A S IR ) IR M) MIDIRZE (A SIRAE) /% MR ZE (AT ) /%
1 1. 000 0.992 0. 996 0.82 0.42
2 0. 700 0.701 0. 699 0.15 0.13
3 1. 000 0. 999 0.998 0.07 0.23
4 1. 000 0. 999 0. 998 0. 06 0.19
5 1. 000 1. 000 0. 998 0.00 0.16
6 1. 000 1. 000 0.998 0.01 0.17
7 1. 000 0. 999 0.998 0.07 0.23
8 1. 000 1. 000 0.997 0.03 0.26
9 1. 000 0.999 0.998 0. 06 0.23
10 1. 000 1. 000 0.998 0.04 0.20
11 0. 900 0. 900 0. 899 0. 00 0.14
12 0. 900 0. 899 0. 898 0.11 0.19
13 0. 900 0.901 0. 898 0. 06 0.22
14 1. 000 0. 999 0.997 0. 08 0.26
15 0.950 0.950 0.949 0.03 0.16
16 1. 000 1. 000 0.998 0.01 0.20
17 1. 000 1. 000 0.998 0.02 0.20
18 1. 000 1. 000 0. 998 0.03 0.20
19 1. 000 1. 000 0.998 0.00 0.16
20 1. 000 0. 995 0.997 0.51 0.29
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