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GPR: CAPABILITIES AND LIMITATIONS 
FOR UNDERGROUND SURVEYING



GROUND PENETRATING RADAR (GPR)

• Uses pulses of electromagnetic waves to image the subsurface
• Can assess the depth & positioning of cables as well as any buried 

services (including non-metallics) and find exact locations of mine 
shafts, tunnels and voids

• Non-intrusive and non-destructive



CAPABILITIES & LIMITATIONS OF GPR

• GPR alone ≠ a utility survey 

• While there have been advances in GPR technology over the years, GPR alone 
will not provide accurate results

• Other techniques alongside GPR are vital to ensure accuracy and completeness

• To achieve the highest quality of survey we will always use multiple detection 
methods



GPR: MYTHS AND LEGENDS

GPR cannot:

• Look sideways, you can’t see under obstructions

• See through wet ground or standing water

• Pick up all utilities

• See clearly through rebar

• Identify Utilities or their size



VEHICLE TOWED GPR VS HI-MOD

A comparison of Select Surveys’ GPR methods 
vs a Vehicle-towed GPR survey employed on 
the Euston Throat survey demonstrates the 
difference in data collected from different 
techniques. 
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PAS128: 2014 vs 2022

• PAS128: 2014 represented a huge step forward in the standardisation 
of surveying

• PAS128 was updated in 2022

• Some positive changes were introduced in the 2022 version: 
• The need for surveyors to have a recognised qualification 

• Codification of the requirements for permits to break ground and the mandated 
methodology requirements

• Unfortunately other changes have watered down the level of 
accuracy needed to deliver results with the highest confidence rating

• In our opinion this ultimately lessens the safety of digging teams



PAS128 LEVELS OF ACCURACY 



PAS128 DETECTION METHODS



PROCURING A SURVEY

• Desktop surveys give an estimate of how many underground services are present

• These should always be followed up with an underground utility survey before 
breaking ground

• Which survey is right for me? 
• Where is my survey?

• What am I doing on site?

• What known utilities are in the area?

• Who is best placed to help procure a survey? 



UNDERSTANDING SURVEY DATA

• Example data captured from a survey



CONCLUSION 

• A GPR survey ≠ a utility survey 

• For the most accurate results an underground survey needs to go above 
and beyond PAS128:2022 specifications

• Multiple detection methods are required to ensure the highest quality of 
data is collected



VIRTUAL TRIAL HOLES

• Non-intrusive 
• Mobile works / Less 

Traffic management
• No-dig - access areas 

where breaking 
ground is not possible

• Cost effective
• More sites/ better 

coverage
• Modify location 

without replanning
• Lower environmental 

impact 
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