FUGRO
GROUND PENETRATING RADAR
Ground penetrating radar (GPR) is a highly portable geophysical investigation method used to investigate
built structures, locate and map buried features and characterise shallow ground conditions.
ADVANCED TECHNOLOGY

APPLICATIONS

GPR is an electromagnetic echo sounding
method where an antenna or transducer
is moved over the ground surface. Low
powered radio pulses are transmitted and
a record (radargram) is made of travel time
and amplitude of signals reflected from
geological layer boundaries or features
such as voids, pipes and buried metal.
Sampling is so rapid that the collected
data effectively form a continuous cross
section, enabling fast assessment of layer
thickness, structure and near surface
variability over large areas. Analysis of
travel time can estimate target depth or
layer thickness; analysis of signal strength
and scattering enables detection and
mapping of anomalies such as voiding,
fissures and changes in compaction or
moisture content.

GPR has been used since the 1980s to locate
buried objects and characterise shallow
geology in a wide range of engineering
and geoscience applications including:
■
■
■
■
■
■
■
■

Buried utilities and obstructions
Building and structural surveys
Cavity and void mapping
Bedrock profiling
Shallow geological fault identification
Archaeology
Pavements and railway trackbed
Shallow ground layers

BENEFITS
■

■

■

■

■

Fast and powerful insights
gained from real-time data
Compact, versatile, and easy
to mobilise in a variety of
environments, terrains and
ground conditions
Low powered radio signals
which do not interfere with
other electromagnetic systems
Continuous 2D and 3D profiling
providing a comprehensive
understanding of subsurface
conditions
Provides forensic investigations
of particular structures or
features
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GPR data example showing hyperbolic anomalies associated with buried pipes and cables

DATA COLLECTION
Data are generally collected from a grid
or series of profiles. Survey methodology
is tailored to suit different applications.
Highly compact single channel systems can
be operated by one person. However, rapid
scanning multichannel systems can be
vehicle mounted to survey tens of
kilometres per day. Positional control is
usually achieved using a combination
of distance encoders, GPS and local
referencing to site features. Bespoke radar
systems are available for specific
applications such as utility detection,
boreholes and difficult to access terrains
and locations. Early data interpretation is
possible on the site however, most datasets
are subject to further processing and
analysis using geophysical software to
enable comprehensive calculations and
enhancement of signal to noise ratio,
providing 2D and 3D profiling of
subsurface conditions and structural
geometry. The use of computer processing
also enables cost-effective analyses of
large datasets. Pattern recognition
functionality is particularly valuable in
enabling robust interpretation of complex
data. It is recommended that interpretation
is undertaken by subject experts and that
findings are verified from known points
such as targeted boreholes or excavations.

RADAR SIGNALS AND
FREQUENCIES
An array of different frequency antennas
can be used to simultaneously investigate
the shallow and deeper sub-surface. In
reinforced concrete or wet clay, penetration
may be limited to a few centimetres,
whereas penetration of >10 metres can
be achieved in dry resistive soils and rocks.
The measurement of depth or layer
thickness is generally accurate to within
10% and can be improved by reference to
calibration data from intrusive investigation
or derived using mathematical modelling.

THE FUGRO DIFFERENCE
For over 20 years Fugro have championed
the use of Ground Penetrating Radar
to evolve and optimise its application
to the challenge of investigating and
understanding the subsurface and built
environment. Our experience gained
from conducting extensive geophysical
investigations across a broad spectrum
of environments, applications and
geographies using cutting-edge
technology ensures that we can
develop optimal strategies for each
specific project challenge.

GPR 3D array mounted on road survey vehicle
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