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Fig. 3. History of convergence for fitness values in 10-story shear building using: a) Modal data. b) Measured acceleration
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Fig. 4. The estimated damage index in 4th floor calculated from: a) Modal data. b) Measured acceleration data.
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Fig. 5. The estimated damage index in 6th floor calculated from: a) Modal data. b) Measured acceleration data.
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Fig. 6. The estimated damage index in 7th floor calculated from: a) Modal data. b) Measured acceleration data.
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Fig. 7. The estimated damage index in 8th floor calculated from: a) Modal data. b) Measured acceleration data.
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Table 3. Real values of damage indices in 10-story shear building
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Table 4. a) Damage indices for 10-story shear building calculated from modal data
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Table 4. b) Damage indices for 10-story shear building calculated from measured acceleration data
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Table 5. a) Statistical properties of the optimal solution found by modal data in the shear building problem using the
proposed method (GW-PS) in comparison with GA and PSO
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Table 5. b) Statistical properties of the optimal solution found by measured acceleration data in the shear building
problem using the proposed method (GW-PS) in comparison with GA and PSO
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Table 6. Section properties for the two-dimensional truss
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Fig. 9. History of convergence for fitness values in the two-dimensional truss using: a) Modal data. b) Measured
acceleration data.
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Table 7. Real values of damage indices in the two-dimensional truss
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Table 8. a) Damage indices for the two-dimensional truss calculated from modal data
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Table 8. b) Damage indices for the two-dimensional truss calculated from measured acceleration data
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Table 9. a) Statistical properties of the optimal solution found by modal data in the truss problem using the proposed
method (GW-PS) in comparison with GA and PSO
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Table 9. b) Statistical properties of the optimal solution found by measured acceleration data in the truss problem using
the proposed method (GW-PS) in comparison with GA and PSO
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Table 10. Benefits and draw backs of calculating damage indices using modal data versus measured acceleration
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Fig. 10. The estimated damage index for element #1 of the truss calculated from: a) Modal data. b) Measured acceleration
data.
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Fig. 11. The estimated damage index for element #7 of the truss calculated from: a) Modal data. b) Measured acceleration
data.
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Fig. 12. The estimated damage index for element #8 of the truss calculated from: a) Modal data. b) Measured acceleration
data.
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