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Development of a Non-destructive Inspection System for Internal Flaws
in RC Slabs beneath Asphalt Pavements by Infrared Thermography

Yuji UCHIDA*, Shungo MATSUI* *, Daiki SHIOZAWA™* * * and Takahide SAKAGAMI* * *

Abstract

In recent years, numerous damages in the RC slabs of road bridges due to increasing traffic volume, over-weight vehicles and
salt damage caused by anti-freezing agent have been reported. Therefore, development of an effective non-destructive inspection
method for detecting such damages in concrete slabs beneath asphalt pavement is essential. Among various methods, the infrared
thermography method enables non-contact and traveling investigations to be conducted for wide area of road bridges in a short
time. Using this advantage, we developed a detection system for damages in RC slabs beneath asphalt pavement utilizing infrared
thermography. The developed system can prevent degradation of thermography data based on extended exposure time by overlapped
capturing of ten images from high-speed moving vehicles and can automatically generate a highly comprehensive panoramic image.
Visible images of the road surface can also be acquired at the same time, making it possible to more accurately determine obstacles in

the RC slabs beneath asphalt pavement.

f Key Words ) Infrared thermography, RC slabs, Asphalt pavement, Image compositing, Homography transformation
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Fig.1 Schematic illustration of developed imaging system

Table 1 Specifications of employed infrared camera

Sensor type InSb

Noise equivalent temperature difference < 0.02°C

Pixel resolution 640 X 512
Maximum frame rate 100Hz
(Maximum frame rate in subwindow mode) (3425Hz)
Trigger input Optional

Digital video interface GigE or Camlink
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Fig.3 Calibration board employed for infrared thermography
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Fig.5 Result of homography transformation

Fig.6 Road surface image (manually composed)

(a) Infrared image

(b) Visible image

Fig.7 Road surface image (automatically composed)
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Fig.8 Inconsistencies in composed image (detail)
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Fig.9 Shift stacking method
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Fig.11 Horizontal line profiles of infrared light intensity on concrete
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Fig.12 Horizontal line profiles of infrared light intensity indicating
the result of the stacking procedure
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Fig.13 Result of shift the stacking method (road surface image)
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