This work package aims to fully develop equipmeont MTU Phase | for
use In field testing of geophysical soil propertiasd to create a knowledge-
based system (KBS) that will allow geophysical siaita to be predicted
using geographically mapped geotechnical datah Bo# intended to inform,
and significantly improve, utility location actives during the survey
planning, location and interpretation phases. Thglyalso allow intelligent
application of the multi-sensor location deviceoprio deployment, during
use and for subsequent data interpretation.
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Assembling and laboratory testing of the equipmdnts
deployment in the soil-monitoring station.

Study on the electromagnetic properties of the smid
research of soil characterisation techniques usiiaR
(Time-Domain Reflectometry) and VNA (Vector Network

Analyzers). Installation of the soil-monitoring station on thmiversity

of Birmingham campus and automating the data dodlec
of soll electromagnetic properties over a duratanl8
months.

Selection and preparation of an on-campus testasitethe
geo-technical analysis of soil samples extracteahfine site.

Development of a TDR-based soil-monitoring statmonthe
test-site In order to monitor the seasonal vamatnd soll

Analysis of the properties of soil extracted frame test-site
and Iits association with the data from the momipgtation.

Mapping the
Underworld

A TDR measures permittivity (dielectric constantjdaprovide a
means to estimate the soil water content, as vgetbaderive soill
electrical conductivity. Both parameters have anificant impact
on the results obtained from a Ground Penetrate@pRsurvey.

A TDR sends a short rise time electromagnetic palsag a
coaxial cable onto a probe inserted in the soilthén returns &
reflection waveform from which the apparent pemwiilf can be
estimated. By using empirical relationships it esgible to convert
the apparent permittivity values into volumetricteracontent.

A VNA gives information on the
soll dispersion (how permittivit
varies with frequency). This
device Is relatively more costl
but can employ techniques th
yield results of greater accuracy.

It Is excellent for scientific
comparison in the laboratory, bur—
may not yet be practical for site
deployment due to cost and
precise calibration requirements.

water content and its associated properties retdeasensor

performance. GPR surveys on the University of Birmingham trige s

Analysis of soll data collections from the Briti§eological
Survey, and the development of a scalable prototfpae
KBS, Initially using soil water content data (Atberg

Evaluation of a scalable and robust platform foe t limits).
development of the KBS.

Assessment of available soll properties data frioenBritish
Geological Survey.
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GPR is used to find
buried utilities. Results
are influenced by soll
permittivity and
conductivity.

Regular surveys on the

trial site will provide

an indication on the

variability of detection

of known buried

targets in different soil Uoae L2

.. 4
conditions. ‘0 +6/7

&%

Rogers, C.D.F, Chapman, D.N., Entwisle, D., JohesKessler, H., Metje, N., Mica, L.,
Morey, M., Pospisil, P., Price, S., Raclavsky, Raines, M., Scott, H. & Thomas, A.M
(2009) Predictive mapping of soil geophysical propertiesdr GPR utility location
surveys. 5th International Workshop on Advanced Ground Fatiag Radar, Granada
Spain, May 27-29 (CDROM).

Curioni, G., ChapmarbD.N., Metje, N., Rogers, C.D.F., Thomas, A.M., F&oY., Atkins,

P.R. (2010) Soil Water Content Gradients with Seasonal Variatios. The Third

International Symposium On Soil Water Measuremesing Capacitance, Impedance a
Time Domain Transmission, Murcia, Spain.

You, Z., Cross, J., Thomas, A.M., Foo, K.Y., AtkinB.R. and Curioni, G. (2010
Disposable, Stepped-Frequency GPR and Soil Measuremt Devices. International
Conference on Ground Penetrating Radar, GPR 204€el #aly.

&z, UNIVERSITY OF NIVERSITY OF

Southampton




