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Project Summary

A ground penetrating radar (GPR) survey was conducted as pat of the archaeologca
investigations a Chepstow during August 2004. The GPR survey focused on 1 main
objectives: To map and identify a Roman road.

M ethodology

GPR Background

The SR3000 ground penetrating radar unit with a400 M Hz antennawith asurvey
whed was used a Chepsow. 70 scans were collected per meter aong 0.5 m spaced
transects. Paost processing software used for dataandysis and interpretation is
RADAN 5.0.0.6.

Figure 1 SIR3000 GPR with 400 MHzantenna and durvey whed.

GPR mapstheform of contrastingeectrica properties (didectric permitivity and
conductivity) of asoil or other materids below the ground surface. The stronger the
difference between the eectrica properties of two materids, the stronger the reflected
signal in the GPR profile. The conductivity of soils and buried features has the
primary control onthe attenuation, or loss, of the GPR signal that impacts the
effectiveness of GPR survey. Though ahighly conductive materiad will attenuate the
GPR signd, it can dso be an effective mappingtool contributinginformation to the
nature of the subsurface and features withinit. (Daniels 1996, Conyers and
Goodman 1997)

GPR records information on the amplitude, phase and time related to the capture and
induction properties of the antennain addition to the energy propagation, scattering
and reflection off of subsurface features. Unlike resistance or other archaeologcal-
based geophysicad methods, GPR dataare coll ected as 2D vertica profiles into the
earth. The 2D profiles are made up of anumber of traces (or scans) at aparticular
location (X, y) that record the response of sub-surface properties totheradar’s
electromagnetic wave a discrete points at aparticular time (or depth) in the earth. The
horizontd axis represents surface distance dongthe transect with the vertica axis
recordingtime (often referred to as two-way trave time.) Thetimeis recorded in
nanoseconds (ns). Time can be easily converted to depth intwo ways: thefirst is by
havingaknown dielectric permitivity vauefor the material in the survey ares, the
second through having aknown depthto afeaturethat gopears in theradar profile.
The more accur ate of these two methods isthe latter but this requires diggngor



coring. It must be kept in mind that earth properties are not constant and can change
drastically over an area. Depth conversion should be checked at intervas across asite
if possible.

GPR dataare collected donga grid as vertical slicesinto theground. Grid lines
(transects) are collected in pardld lines typicaly spaced 0.5 to 1m gpat. Duetothe
form of the beam of radar wave propagation into the earth, survey transects are most
effectiveif oriented perpendicular to known archaeology .

Initia datareview is conducted on these vertica profiles. Anomalies can be
identified in individua profiles and are best defined and interpreted through time
glicing.

Figure2 GPR data are collected as vertical profilesintothe earth. Vertical profiles can be
stacked together to createa 3D cube o information for usein data imagingand analysis

Timeslicing is when the vertical slices are stacked next to each other and interpolated
to form acube of data. This cubeis then sliced on the horizonta planeto create plan
views of thearea. As GPR datarecords the nature of the subsurfaceto acertain
depth, anumber of time slices can be created that depict the nature of the subsurface
a gven depths. Further assigance in festure mapping can be achieved in displaying
al three axes of the GPR cubex, y, and z. This heps define feature shape and
volume,



Figure 3 GPR data can be digplayed as 2D vertical profiles (greyscale at the bottom of thefigure),
or sliced alongthex, y, and zaxes

It must be gatedthat the depth tothispoint is assumed based on theinput dielectric
vauefor the areasoils. Excavatingdown to anoticesble anomaly in a GPR profile
then ameasurement to tha surface can betaken can do adepth cdibration. A simple
equation or software can quickly convert al datafor appropriate depth.



GPR Survey Results

GPR survey was conducted from the fence by theriver's edgeinto thefield directly
behind it. A survey of goproximately 35 x40 mfollowed the field boundariesin
attempt to find traces of apossible Roman road. With the hypathesis tha the wooden
featurein theriver was abridge footing, evidence of aroad would provide
confirmation of the possible nature of the feature.

Survey began at the bottom of the field next to the fence. Profiles were collected in a
Zig-zag manner with 1 m transect spacing. The 4™ transect collected mapped what
gppeared to beavery strong 2-3 m long anomaly approximately 0.5 mfromthe
ground surface. Initid interpretation defined this as a possible road.
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Figure4 Probable Roman road feature

This feature could betraced for gpproximatey 20 minto the field where it appeared
topossibly bresk into two different directions. Subsequent excavation identified this
as acorbled road surface, though any evidencefor datingwas absent from the
excavation finds, wood samples from the featurein the riverbed suggests this surface
may datetothe Roman period.



Figure5 Timeslice view of GPR survey results at Chepstow. Red lines represent possible Roman
road surface The lineddinesfidd ploughing traces.

Figure 6 GPR data cubewith fencediagram digplaysthe 3D aspect of GPR data interpretation.
Thered road aurface appears to have achangingdepth reativeto theground surface. This may
betheresult of past and current land use

Conclusions
GPR survey quickly and successfully identified the desired target, aroad surface. The
date of the road surface can only be determined through archaeolog ca evidence.
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