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This work package aims to fully develop equipment from MTU Phase I for 
use in field testing of geophysical soil properties, and to create a knowledge-
based system (KBS) that will allow geophysical soil data to be predicted 
using geographically mapped geotechnical data.  Both are intended to inform, 
and significantly improve, utility location activities during the survey 
planning, location and interpretation phases.  They will also allow intelligent 
application of the multi-sensor location device prior to deployment, during 
use and for subsequent data interpretation.
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A TDR measures permittivity (dielectric constant) and provide a 
means to estimate the soil water content, as well as to derive soil 
electrical conductivity. Both parameters have a significant impact 
on the results obtained from a Ground Penetrating Radar survey.

A TDR sends a short rise time electromagnetic pulse along a 
coaxial cable onto a probe inserted in the soil. It then returns a 
reflection waveform from which the apparent permittivity can be 
estimated. By using empirical relationships it is possible to convert 
the apparent permittivity values into volumetric water content.

GPR is used to find 
buried utilities. Results 
are influenced by soil 
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 
conditions.
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A VNA gives information on the 
soil dispersion (how permittivity 
varies with frequency). This 
device is relatively more costly, 
but can employ techniques that 
yield results of greater accuracy.

It is excellent for scientific 
comparison in the laboratory, but 
may not yet be practical for site 
deployment due to cost and 
precise calibration requirements.
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• Study on the electromagnetic properties of the soil and 
research of soil characterisation techniques using TDR 
(Time-Domain Reflectometry) and VNA (Vector Network 
Analyzers).  

• Selection and preparation of an on-campus test site and the 
geo-technical analysis of soil samples extracted from the site.

• Development of a TDR-based soil-monitoring station on the 
test-site in order to monitor the seasonal variation of soil 
water content and its associated properties relevant to sensor 
performance.

• Assessment of available soil properties data from the British 
Geological Survey.

• Evaluation of a scalable and robust platform for the 
development of the KBS.

• Assembling and laboratory testing of the equipments for 
deployment in the soil-monitoring station.

• Installation of the soil-monitoring station on the University 
of Birmingham campus and automating the data collection 
of soil electromagnetic properties over a duration of 18 
months.

• Analysis of the properties of soil extracted from the test-site 
and its association with the data from the monitoring station.

• GPR surveys on the University of Birmingham trial site.

• Analysis of soil data collections from the British Geological 
Survey, and the development of a scalable prototype of the 
KBS, initially using soil water content data (Atterberg
limits). 
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