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NON-DESTRUCTIVE EVALUATION OF INTERNAL DEFECT
IN CONCRETE BY THERMOGRAPHY METHOD

M IS
Kazuo YAMADA
ABSTRACT In this study, the applicability of thermography method on the evaluation of inclusion
embedded in a concrete was examined by the experiment and by the three dimensional finite element
method for the heat conduction analysis. The relationships between the type and embedded depth of
inclusion and the temperature distribution of concrete surface were discussed.  Following results were

obtained in this study:

1) The three dimensional finite element method for the heat conduction analysis is useful to
examine comprehensively the effect of inclusion on the temperature distribution of concrete surface,
because the analytical results agree well with the experimental results on the temperature distribution

of concrete surface.

2) It is necessary to clarify the combined effects of solar irradiances, indoor and outdoor air
temperatures on the temperature distribution of concrete surface, so as to evaluate exactly the inclusion
embedded in concrete by the thermography method, because the temperature of concrete surface is
very affected by these factors, even if the type and embedded depth of inclusion have the same
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conditions.

3) When the sol—air temperature is higher than the indoor one, the surface temperature at

inclusion portion is higher than that of non—inclusion portion in the case of styrene foam as a inclusion,

but the former becomes lower than the latter in the case of steel plate as a inclusion.
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Table.1 Inclusion embedded in specimen.

Depth Size
Type (cm) (cm)
Styrene foam 3.0
Steel plate 6.0 10x10x0.5
No inclusion 9.0

[Unit : mm] d=30, 60, 90 mm
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o . Table.3 Material constants.
Table.2 Specification of infrared detector.
P Density | Specific Thermal |Heat transfer
Item Specification Material heat  |conductivity coefficient
Temperature range {—20C~ +1,600C (g/cm3 ) |(cal/g: C) |(cal/ems'C) [(cal/cm? s C)
Scanning lines 240 lines Mortar 2.0 0.19 0.0031 Out : 0.00072
Scanning time 2.0 seconds Styrene foam | 0.028 0.30 0.000088 I‘:l 0'00024
Sensitivity 0.1 C/div. Steel plate 7.86 0.11 0.107 o
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Fig.5 Temperature distribution (Styrene foam, d=30mm).
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Fig.6 Temperature distribution (Styrene foam, d=60mm).
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Fig.7 Temperature distribution (Steel plate, d=30mm).
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Fig.9 Analytical results on difference of surface temperatures.
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