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Abstract

The ceramic tile is a decorating material which is widely used on buildings in Taiwan.
It has the functions of protecting internal structures and beautifying buildings. However,
the ceramic tile will deteriorate due to natural factors which may cause it scaling off to
affect the public safety.

As a result of the high cost of repairing external walls, the study suggests diagnosing
the condition of ceramic tile as priority. The non-destructive test is proper to do it because
of lightly affecting to the structure. Nowadays, tap tone method is a type of test with
higher accuracy. Nevertheless, the testing result has no consistency by reason of the
subjective judgement of the tester. Besides, it will lose accuracy if the tester is in a bad

psychological state.

Therefore, the research considers there should be a set of scientific way to improve
the disadvantages of tap tone method. It invents an instrument which can produce
consistent impact and sound receiving distance. Furthermore, the study uses Directional
Condenser Microphone to collect the sound and programs with MATLAB to do FFT
analysis to distinguish whether the ceramic tile deteriorates.

The study establishes 3 assessment models: the peak value, the frequency of the peak
and the area of spectrum after standardization. It chooses 5 buildings as cases to discuss
the application of 3 assessment models. By doing so, the sound can be quantified by
scientifically way. It solves the problem of subjective judgement of the tester. Finally, the
research sets up a standard process of the tap tone method and expects its result can

provide the Government as reference when it revises the law.

Keywords: External walls; Tap tone method; Assessment of deterioration; Public safety
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