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A Basic Study on Anomaly Diagnosis for Infrastructure

Using Operational Transfer Path Analysis
KURODA Katsuhiko

Summary

This paper describes a new health monitoring method using operational transfer path analysis for

operating machine and infrastructure. At first, vibrational characteristics of the operational transfer

path analysis to a two-beam structure consists of difference sections are shown. And then, the health

monitoring method identifies damage location and damage extent using the operational transfer path

analysis is proposed. The newest method is validated through numerical analyses, using a finite

element method of a simple structure consisting of one-beam structure including the young's modulus

of one part of element changed. As a result, the effectiveness of the method is verified.
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Fig.1 Conceptual diagram for operational transfer path analysis.
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Fig.2 Test structure, including excitation
(arrow), evaluation (triangle) and first 7th mode shapes.
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(a) Displacement response at evaluation location between
measured results and predicted results
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(b)Contribution rates from excitation points to evaluation point
Fig.3 Operational TPA results.
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Fig.4 Relationship between contribution results and compliance
results.

1 A
A ¢ 2 3 a [ 3 ® d 8 9
0.8[m]

Fig.5 Test structure, including excitation node (arrow),
evaluation node (triangle) and damage element (no-entry sign).

Table 2 Natural frequency of the structure of figure 5. (unit; Hz)

Order Normal | Damage—25%|[Damage—50%]| Damage-75%
1 83.25 82.57 81.39 78.86
2 229.56 222.68 212.53 196.22
3 450.65 44597 438.58 422.88
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Fig.6 First 3rd mode shapes.
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Fig.7 Identification of damage location based on the
contribution rates between normal data and damage data.
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Fig.8 Identification of damage extent by the damage rates.
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