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Two—Stage Optimization for Damage Detection of Trusses
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(Fig. 2) Collapse of structure
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(Table 1) Damage ratios

Element number Damage ratio

1 0.2
18 0.3
30 0.4

(Table 2) The lowest three eigenvalues and

corresponding eigenvalues

. . Eigenvalue
Node Direction =5=570" 07916 0.8215
1 r N N N
z -0,0257 -0,0215 0.9977
4 x -0,0433 0.4983 0.0205
z 0.0433 —0.4983 —0.0205
1 x 0.0433 —=0.4983 —0.0205
z -0,0433 0.4983 0.0205
19 x 0.9959 0.0806 0.0549
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(Table 3) Optimal load combination and its
node locations

Direction Node
1 4 11 12
x - 0.0946 -0.0946 0.3244
z 0.1659 -0.0946 0.0946 -

(Table 4) |dentified damages via load distri-

butions corresponding non-zero eigenvalues

Element Damage -, This
number ratio ¢ %2 % l;qbl study
1 0.20 0.20 0.20 0.20 0.20 0.20
16 0.00 0.00 0.00 0,00 0.00 0.00
17 0.00 040 050 0.20 0.80 0.00
18 0.30 040 0.40 030 0.60 0.30
20 0.00 0,00 0.00 0,00 0.00 0.00
21 0.00 0.00 0.00 0,00 0,00 0.00
25 0.00 0.00 0.00 0,00 0,00 0.00
30 0.40 0.40 0,40 0.40 0.40 0.40
Error 017 0,26 004 0.73 0,00
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