
Survey examples

The application of Ground Penetrating 
Radar (GPR) to the non-destructive 
investigation of Historic Buildings

Group of three high amplitude hyperbolic 
reflections possibly indicative 
of a bow-shaped cramp

High amplitude hyperbolic reflection 
possibly indicative of a dowel

Bow shaped Cramp
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GPR Survey of an Old Town  Hall

Here a GPR survey using a 1.5GHz antenna located from the reflection.  The diagram opposite 
metal fixings within the columns and lintel of the town summarises the interpretation.  The interpreted data 
hall facade. Below is an example radar trace suggest that corrosion of the metal fixings could be 
displaying the different types of reflections recorded. the cause of  c racks appear ing in  the 
It is possible to identify the type of metal structure stonework of the Town Hall.
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The utility of the GPR technique in the 
investigation of historic buildings is gaining
increasing recognit ion. GPR surveys 
have proven to be very useful in the rapid,
and non-destructive, location of metal 
structures such as cramps, dowels, 
beams and bolts.
 
Particular success is also recorded in the 
measurement of material thickness in 
facing stones.
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Interpretation:

Westminster Bridge is the oldest bridge in use in London. 
Here a GPR survey was undertaken to determine the nature 

of the internal metalwork and structural beams as part of 
major refurbishment works.
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Bedding planes in
stone facing blocks

High amplitude anomaly indicative of a 
bolt or rod running through buttress 
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GPR Survey of Middlesborough Town Hall 
Clock Tower

The GPR survey was undertaken in partnership with 
Middlesbrough Council.  The principal purpose of the survey 
was to identify the presence, depth and dimensions of metal 
cramps within the spire and the clock tower (right).  Visual 
inspection had revealed that bed joints between some of the 
large stone facing blocks in the spire had begun to open up.  It 
was suspected that this was due to weathering processes 
causing corrosion and expansion of the metal fixings.

As shown in the radargram below, the large contrast 
in dielectric properties between iron cramps and the 
surrounding stonework produced strong reflections in 
the radar data.

There were a number of other features of 
interest to the engineers designing and 
undertaking the remediation work which 
were also clearly discernable in the 
collected data. In particular, bedding 
structures within the stone facing blocks 
produced clear reflections.  It is unlikely 
that each peak in the data represents an 
individual bedding plane, however the 
data suggest planar variation in the 
properties of the material running parallel 
with the surface.  Also clearly visible in the 
data was a reflection from the back face of 
the facing blocks (see example 
radargram to right).  

Correlation of this reflector across 
adjacent lines gave valuable information 
on the thickness of individual facing 
blocks, and also the distribution of facing 
blocks of differing sizes.
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Data from the GPR survey provided important 
insight for the external repair works to this 

Grade II listed building. 
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C Back face of stone facing block and
front face of internal brickwork

Interpretation:

0.5m D Likely iron cramps
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