










obtain full advantage of the technique. By analysing the data using
different ratios of the four channels it is possible to identify subtle
features that may otherwise be missed.

Figure 11 displays examples of such data analysis. The top data
plot is a section of EM61 data from the NW corner of the site. The
data display the output from Channel 3 minus Channel 1. The image
highlights four circular anomalies equally spaced in a straight line
that align at right angles to a linear anomaly. Their geometry
suggests that these anomalies are caused by buried foundations. The
bottom data plot is a section of EM61 data from the SE corner of the
site. The data display the output of the ratio of Channel 3 and
Channel 2. The image displays possible structural features such as
beams within and/or immediately beneath the reinforced concrete
slab visible on the surface.

Limitations and further work

Although the geophysical surveys were able to locate a number of
buried features across the site, the nature of EM ground conductivity
is such that buried features in the near surface may act to mask the
response from features buried beneath them. The techniques
undertaken on the site may therefore not have identified all buried
features at depth.

During this survey only a relatively small number of intrusive
investigations were carried out, based on the premise of obtaining as
much certainty as possible about the subsurface within a limited
budget. There is scope, however, to target more geophysical
anomalies such as the ones described in Figure 11 to gain a better
understanding of the buried features on site and to produce a more
comprehensive ground model reducing the risk of further
unforeseen ground conditions.

Conclusions

Overall, the trial pits undertaken proved the presence of a number of
buried features identified in the conductivity data. Through
comparison between the geophysical output and the targeted
intrusive investigation, it was possible to extrapolate the data and to
estimate the extent and thickness of surface slabs, and of buried
slabs (i.e. not visible from the surface). The work also allowed more
accuracy in defining the limits and location of buried features
including services. By using a combination of techniques the end

Fig. 10. TP214; the linear EM anomaly
observed as a relative low conductivity
(blue colours) in the data plot corresponds
to a buried brick foundation as
highlighted in the photograph.

Fig. 11. EM61; data highlighting possible buried structural features. The
top image displays the residual of Channel 1 data minus Channel 3 data
plotted on a 3D surface in the NW corner of the site. The bottom image
displays the residual of Channel 3 data divided by Channel 2 data on a
greyscale in the SE corner of the site.
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result provided a comprehensive understanding of the ground
conditions of the site with less cost and time than would have been
required for a wholly intrusive investigation.

This use of theoretical and practical methods to quantify the
amount of unknown buried obstructions on the site proved a cost-
effective approach for the land owner. The degree of residual risk
presented by unforeseen ground conditions is now substantially lower
than that which could be achieved by intrusive techniques alone.
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