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 How do we reduce subsurface uncertainty with respect to 
abnormal subsurface conditions (voiding/weak zones)? 

 
 • geotechnical boreholes/sampling/wireline logging 

• geophysical techniques 

 Geophysics can be used to optimise intrusive 
programmes and to interpolate between points of 
borehole control 
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The Geophysical Toolkit  

• GPR 

• EM 

• Microgravity 

• ERT 

• Seismic refraction 

• MASW 
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Site Conditions: 

 

   dry limestone 

 

   deep water table 

 

   subdued topography 

 

   low ground conductivity 

 

   high K contrast target 

 

   shallow target 

 

…GPR 
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   100 MHz system 

 

   0.25 m station interval 

 

   64 stacks per station 
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   no apparent relative movement 

 

   structure ‘dilates’ at depth 

 

   structure extends to surface 
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Electromagnetic Conductivity Profile 
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Development site 

 

clays/marls over  

Triassic limestone  

and dolomite 

 

many surface 

features 

 

major faults 

 

site bounded by Jurassic 

and Carboniferous 

strata 
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Parc Derwen Phase 3 Geophysical Investigation - Line 37 Preliminary Output

South
North

Line 37

Notes:

Wenner-Schlumberger Array
Syscal 72-Channel System
Topographic correction
Global exponential contour scheme
Data acquired 22 Oct 2002

Recommendations/Comments:

No visible anomalies but see alternative
contouring scheme.

Potential BH Target

Top lst?

MMG lst

MMG lst
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Parc Derwen Phase 3 Geophysical Investigation - Line 29 Preliminary Output

East

West

Line 29

Notes:

Wenner-Schlumberger Array
Syscal 72-Channel System
Topographic correction
Global exponential contour scheme
Data acquired 23 Oct 2002

Recommendations/Comments:

BH at CH 123 m to 30 m bgl, investigate possible fill structure
developed to W of fault.
BH at CH 51 m to 30 m bgl, investigate shallow zone of
vertical discordance; similar structure at CH 105 m.

Potential BH Target

Inferred Fault

Top lst?

Top MMG lst or Namurian sst?

MMG lst

MMG mdst/clay

BH 330

Propose to move BH330 by 37 m to W

Inferred Fault

Possible tower karst
Conductive fill forming 
structurally controlled
solution feature?

MMG 
mdst/clay
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Position of cavity (offset 

10m) 

Low velocity zone 

indicates a major 

dissolution feature/area of 

weak ground 
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Limiting Factors For Investigation  

• MASW – dependent on frequency content/site conditions 

• Refraction – velocity inversion 

• Microgravity – depth/resolution  

• ERT – depth/resolution/masking  

• GPR – conductivity 

• EM – depth/resolution 
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MASW Dispersion Curve 
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MASW – Low Frequency Requirements 

Qatar applications > 20 m depth 



Insert 
Company Logo 

Here 

The Multicomponent Seismic Wavefield 

Most shallow investigations use only the slow velocity 

component of the seismic wavefield 

 DISTANCE 
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M
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The higher velocity reflected component is not generally used  

for very shallow onshore geotechnical investigation < 40 m 
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The Multicomponent Seismic Wavefield 
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P and S Wave Velocities by Material 
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P- and S-Wave - Resolution 
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3C Land Streamer 
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3C Land Streamer - Components 
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3C Land Streamer  - Captured Wave Modes 



Insert 
Company Logo 

Here 

Wave modes and particle displacement vectors 
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3C SV Section 
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Interpreted SV Profile 
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3C, Vertical Source 
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Uncertainty Reduction – Multicomponent Seismic 

Interpretation 

uncertainty 
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Thank You 


