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Development of life-cycle maintenance scheme for steel structures based on
hyperspectral electromagnetic wave measurements

Sakagami, Takahide

13,500,000

Nondestructive evaluation methods have not yet been developed to efficiently
and precisely detect and evaluate structural degradations and to conduct in-service structural
integrity evaluations. In this research project, we conducted academic basic studies to develop
evaluation techniques for fatigue and corrosion of steel structures to guarantee structural
integrity throughout their life cycles. A new maintenance management scheme for structures was
proposed by using hyperspectral electromagnetic wave imaging measurements ranging from the visible
and infrared regions to the terahertz region to detect and evaluate degradation damage by taking
advantage of the characteristics of electromagnetic waves in each wavelength range, and to enable

predictive maintenance of structures.
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Fig.1 Experimental study on the detection of coating
deterioration based on infrared spectral absorptance.
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Fig.2 Schematic illustration of reflection, absorption and
transition of infrared light in multiple layered coating.
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Fig.3 Relationship between normalized lock-in
processed values and coating thickness obtained by
infrared measurements for steel bridge.
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Fig.4 Illustrations of nondestructive testing
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Fig.5 Estimation of non-penetration crack shape based on temperature
gradient around a crack.
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Fig.7 Evaluation of dissipated energy based on difference between DIC strain
measurement based temperature and infrared measurement based temperature.
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Fig.12 Metal thinning measured by dial-gauge.
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