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Abstract:

In this study, ground penetration radar (GPR) was used to assess the internal defects and decay
of structural old timber in buildings and compare it with the sound wood. For this purpose, twelve
samples of three wood species of beech, oak and yew with dimensions of 120 x 60 x 400 mm,
and as flat sawn were selected. Two samples from beech species with severe decay and two
samples from oak species with mild decay were selected from old buildings. Sound and
completely dry samples of these species (two samples from each species) were also obtained from
forest trees as an indicator. Four yew samples without decay were selected only from the old
buildings. Holes with a diameter of 2 and 8 mm were drilled in decayed and also two yew samples.
The samples were scanned perpendicular to the fibers direction using a HF antenna of 2.3 GHz.
The condition of data collection and processing were the same for all samples. After the initial
data collection, in order to increase the resolution and better interpretation of the image, different
filtration process was applied using image processing software Reflexw. The results showed that
the relative dielectric coefficient was higher in decayed wood, and due to the difference in
reflection coefficient between sound and decayed wood, they can be distinguished from each
other. It was also possible to detect holes of 8 mm in oak and yew species.

Keywords: Non-destructive testing, decay, ground penetration radar, old structural timber.



