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Fig.2 Strain modes of first six orders in longitudinal direction of the bottom plate
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Table 1 Influencing range of sharp
variation zone of strain %
30/% 60/% 85/%
1 5.3 18.7 24.0
4 5.3 10.7 13.3
6 5.3 8.0 13.3
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c. 30% 4 13.3%
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Application of strain mode test to structural damage diagnosis
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Abstract Based on the model test of simply supported aqueduct the relationship between structural damage and strain
mode was studied. According to the fact that the strain mode keeps unchanged if the damage occurs on the nodal line

the variation of strain mode under the damage in longitudinal direction on the non-nodal line i.e. the first-order the
fourth-order and the sixth-order strain modes was emphatically analyzed. It is concluded that the sharp variation zone of
strain mode extends with the increase of damage quantity and the influencing range of low-order modes is greater than
that of the high-order modes that the first-order strain mode is most sensitive to the damage in the middle part of bottom
plate and most strains outside the sharp variation zone obviously decrease and that the degree and location of damages

could be determined based on the sensitivity of low-order strain modes .
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