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frequency electromagnetic waves

In order to realize the improved safety of road constructions, highly sophisticated new non-destructive
inspection method by using ultra-high frequency electromagnetic waves will be developed, and its
applicable conditions and limitations will be also clarified. For these purposes, various kinds of concrete
test constructions were formed and our original terahertz imaging will be carried out.

1. Background and Object

Terahertz (THz) wave frequency locates between light and electromagnetic wave, and its frequency is
ranging 10'“Hz, which is about 100 and 1000 times higher than that used for present mobile phones.
Recently, we can successfully realized compact and practical THz light sources and its application fields
are extended widely. It has been shown that THz light has many advantages over IR and visible light like
high transmittance for cement concrete materials, safety for human tissues, high reflectance for metals and
large absorption coefficient for water. On the basis of THz wave advantages, we proposed the THz wave
application for safe and efficient inspection means of road construction defects. THz research has been
getting started in very recent years, thus the material database in road construction field has not been well
established in THz frequency region. In our research, THz material data base will be established in the road
construction field and then artificially made defects contained samples will be measured by THz imaging
system.

2. Activity in Research Period

The main objective of this research is to develop the novel non-destructive defect inspection means for road
constructios. For this purpose, not-used THz waves are applied to realize the efficient defect inspection
means on the basis of those high transmittance and safe for human tissues. Under the basic measured data
for road constructions, artificially made defect contained sample concrete materials will be imaged by
THz scanner. THz imaging scanner is constructed with movable light source/detector unit with high power
THz light source. After construction of THz scanner, artificially made defects embedded in concrete
blocks will be measured, and then the possibility and limitation of THz imaging against the road
constructions will be investigated.
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5. Practice of the Study and Future Subject

The present research results cannot be limited within the concrete road construction inspection only, but can
be also applicable for the defect inspection of metal corrosion and degradation embedded in the non-polar
materials like woods and polymers. For example, outer sustaining steel cable, which is embedded in PE
polymer, can be clearly inspected without peeling of PE. Under the superior features of THz waves like
high transmittance for polymer and high reflectivity from metal, highly efficient and novel inspection
means can be expected as one of the killer application of THz waves.

6. Contribution to Improving Quality of Road Policy

At present, THz method cannot be practically applied because of its limitation of size and transmittance.
Instruments have to be also improved for practical test. Thus, further basic research has to be developed for
future practical test. However, present research has clearly demonstrated the possibility for novel and quite
new inspection means for road defect inspection. In that means, it is considered that the contribution of the
present research is quite high.
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