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Approximately 70,000 masonry arch bridge spans (brick and stone) are reported to exist in the
United Kingdom with in excess of tens of thousands throughout Europe. A good portion of these
bridges is still operational and form part of the road and rail network systems in many countries.
However, a great majority of these structures require desperate repair and maintenance [1].

Non-destructive testing (NDT) methods such as ground penetrating radar (GPR), 3D laser scanning,
accelerometer sensors and thermal cameras amongst many others have been used to assess and
monitor such structures in the past few years [2]. However, research has proven that stand-alone
or integrated use of ground-based techniques may not represent a definitive solution to some
major structural issues, such as scour and differential settlements [3], as these require continuous
monitoring and data collection on long-term basis. To that extent, use of satellite data-based
synthetic aperture radar (SAR) interferometry (InSAR) has proven to be effective in measuring
displacements of infrastructure [4] [5] and natural terrain [6] over longer periods of observation.

Within this context, the paper presents a new integrated monitoring approach including use of the
GPR and the InSAR techniques to an historic masonry arch bridge - the Old Aylesford Bridge in
Kent, UK - a 13" century bridge, crossing the river Medway. Main objectives of the research were:
(1) to prove the viability of low-frequency and high-frequency GPR systems in providing structural
detailing of the bridge deck at different depths and resolutions; (2) to be able to measure
structural displacements with a millimetre accuracy caused by the seasonal variation of the water
level in the river and the river bed soil expansions. Results have proven the viability of the above
process to form the basis for an integrated health monitoring mechanism.
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