FUGRO
AQUISENSE™
Effective ground risk management for infrastructure development and groundwater resource management
requires characterisation of subsurface conditions. Using the patented HPT-(A)MPT® technology, Aquisense™
provides a fast and accurate approach to characterise hydraulic conductivity in near-surface permeable soil layers.
GROUNDWATER RISK
MANAGEMENT
Infrastructure development projects
face a number of uncertainties relating
to the subsurface including
hydrogeological conditions and the
behaviour of groundwater. Managing
groundwater and its flow can significantly
improve the design of assets that interact
with it. Accurate characterisation and
representation of the subsurface
hydrogeological conditions can
contribute to better design and
construction, leading to longer
asset life and uptime.

In addition, urbanisation and climate
change are having an increasing impact
on water as a resource, driving the need
for better risk management through
monitoring and prediction.
Aquisense™ delivers absolute horizontal
permeability profiles using the HPT-(A)
MPT® technology with a single push
ground probe, optimising and even
removing the need for costly slug and
pump techniques.

BENEFITS
■

■

■

■

Improved asset design through
high quality hydraulic conductivity
Less invasive single push design
in sensitive or urban sites where
minimal environmental impact
is critical
Faster data acquisition compared
to conventional pump tests
Continuous in situ permeability
profiles over the entire probe
depth

Aquisense™ data can contribute to a high
fidelity digital ground model to support
better groundwater management
decisions.
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This technique has been proven to deliver
more targeted and optimised design of
civil assets, particularly flood defense
structures, that has contributed to
reduction of project cost and risk to
up to 50 %.

OUR APPROACH
A conventional electric cone penetrometer
is enhanced with an additional filter port
through which water is continuously
injected into the subsoil as the cone
penetrates the subsurface at the standard
rate of 2 cm/sec.
The flow rate and pressure of the injected
water are measured and recorded. These
measurements provide a continuous
profile of relative permeability over the
entire depth of the probing at the same
time as engineering measurements are
obtained from the conventional cone
sensors.
Aquisense™ real-time measurements
are used to identify permeable soil zones,
which are critical for engineering design
that can be selected and targeted for
a mini pumping test (MPT).
The MPT provides an absolute and
undisturbed measurement of horizontal
permeability, conducted in situ without
recovery or rerun of the tool. MPTs
performed within the probing are used
to calibrate the continuous relative
permeability profile from the hydraulic
profiling tool (HPT) measurements into
absolute data.
Additionally with the so called Anisotropic
Mini-Pumping Test (AMPT) the vertical
permeability can be determined by placing
a second water pressure sensor next to the
Aquisense™.

Mini pumping test (MPT) injection port

These techniques provide hydrogeologists
and geotechnical engineers with more
accurate and representative information
of a site’s hydraulic conductivity potential,
leading to safer and more cost-effective
construction.

THE FUGRO DIFFERENCE
Fugro’s integrated and innovative
approach to site investigation improves
the speed and accuracy of ground risk
characterisation to support optimised
groundwater control design and improve
management of critical structures.
In 2017 Fugro was awarded the Water
Innovation Prize for the patented
HPT-MPT® technique used in flood
defense and levee improvements.

Readjusted and representative hydraulic
conductivity soil profile acquired using Aquisense™

Technical Specifications
Depth reach

40-50 m*

Permeability range

0.1 - 200 m/day (1*10-6 - 2*10-4 m/s)

Subsoil conditions

Saturated

Probing speed

2 cm/s

Injection ratio

0.1 – 5.0 L/min
(Horizontal) permeability
Water pressure
Electrical conductivity
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Measured soil properties

Cone resistance
Friction ratio
Storage of the soil
Temperature sensor

*Dependent of the equipment and hardness of the soil
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