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This paper details the development of a tile-debonding diagnostic device using impact
acoustics that can perform practical and reliable inspection of debonding. This paper consists
of six chapters as follows.

Chapter 1 introduced the issues around exterior-tile debonding and explained the
importance of identifying debonding defects. It also detailed previous research into
tile-debonding and outlined the purpose and structure of the current study.

In chapter 2, eight exterior-tile walls were prepared with artificially debonded areas, and
percussion tests were carried out by skilled testers, and diagnostic tests were also performed
using two existing devices for detecting debonding. The results of these tests revealed several
issues that needed to be addressed to achieve objective and accurate diagnosis of debonding.
Additionally, by using a prototype device with an impact mechanism and a microphone, we
confirmed the possibility of detecting debonding using first wave amplitude value of the
impact sound.

In chapter 3, requirements for the devices were examined, and a new device with an
impact force sensor and four microphones was prototyped. A new calibration method using a
glass-made standard specimen was proposed for this device. We also devised a new and
appropriate parameter (R4p for reliable and accurate detection of debonding.

In chapter 4, twelve exterior-tile wall specimens were prepared, and their entire surface
was tested using the prototype device. The parameter K47 was measured at each microphone
and the maximum value of Rar at the four microphones was defined as R4r-max. A threshold
value of Rarmax was set and the results of the detection of debonding were shown. As a
result, the effectiveness of the device and the detection parameter was verified.

In chapter 5, estimation methods for debonding areas and estimation methods for the
debonding depth of each debonded area were proposed.

Chapter 6 summarized the results of the current project.
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