
Subsurface voids (whether naturally occurring or
manmade) and associated areas of soft ground present
a significant risk to future, and existing, infrastructure
and buildings. Unknown voids can be discovered
during construction and can cause hazards and
expensive delays to a construction project.

Geophysical techniques provide a suite of site
reconnaissance tools that enable site characterisation
and provide total site coverage. The examples below
illustrate how relatively simple geophysical surveys can
be applied to a site in order to plan and design a targeted
intrusive investigation and subsequent remedial works to
problem areas of ground. The use of geophysics reduces
the associated risks and saves the developer time and
money during the project.
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Survey examples

Ground Penetrating Radar (GPR)
A primary school was experiencing localised settlement in
the playground. Historical maps showed the presence of
former buildings at the site which may have had basements.
AGPR survey was undertaken to identify the location of any
remaining basements present, and the possible presence of
voids or poorly compacted backfill material.

The GPR survey was completed in a single day and
provided total site coverage around the school grounds in
the shallow sub-surface.

The data showed a number of discrete areas exhibiting
anomalies indicative of the presence of basements.

Dynamic probe results targeted on the GPR anomalies
confirmed the presence of very loose backfill material and
voided areas.

Where the backfill is poorly compacted,
or contains voids, the GPR signal

reverberates, generating large amplitude
reflections in the radargram
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Geophysical Techniques Available
]
]
]

Ground Penetrating Radar (GPR)
Electromagnetic Mapping (EM)
Electrical Resistivity Imaging (ERI)

] Microgravity
] Surface Wave Ground Stiffness (SWGS)



Microgravity Mapping
Solution features were identified within chalk bedrock
during drilling of a site prior to redevelopment of a
sports centre. A microgravity survey was
commissioned to seek to determine the lateral extent of
solution features and voids within the chalk bedrock in
order to provide a reliable interpretation of the sub-
surface at the site. The gravity survey was conducted
on a 5x5m staggered grid over the proposed footprint of
the building, ensuring comprehensive cover.
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Blue areas in the gravity map
delineate areas of low density
or possibly voided ground

Corrections were applied to the observed gravity to
produce a final microgravity map ( ). The
corrections applied included drift, latitude, free-air, and
the Bouger correction. The residual gravity map
displays three areas of broad gravity lows (coloured
blue) across the survey area. The results were used to
target further boreholes to prove the anomalies. Very
weak to weak low denisty chalk or voided ground was
found present in the gravity low areas.

Based on the findings of the investigation,
important changes were made to the design
and location of the development.
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In the example a gravity survey
was carried out on a residential street. The
ground comprises made ground over
c h a l k . A g r a v i t y s u r v e y w a s
commissioned when subsidence features
occurred on the surface. Grouting was
subsequently targeted over the gravity low
and hundreds of cubic meters of grout
were injected in the ground to stabilise it.
Targeting the grouting using the
geophysics ensured the risks of any
further collapse were minimised.
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For further information, visit us at www.rsk.co.uk or contact:
George Tuckwell: gtuckwell@rsk.co.uk (Tel: +44 (0)1442 416656)


