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SUB SURFACE PROFILING 
 
200 Goulburn Street, Surry Hills NSW —
Cadence (2008) 
 
Murwillumbah, NSW-Tweed Head Council 
(2008) 
 
Jandakot Airport, WA — McMullan Nolan 
(2008) 
 
CBD 3B Streetscape Project, York Street, 
Sydney — City of Sydney (2008) 
 
Strathgordon Village, TAS —  
Hydro Tasmania Consulting (2008) 
 
Subsurface investigation of dipping struc-
tures on sections of Ryde Road, Sydney, 
NSW — Transfield Services (2008) 
 
The Great Synagogue, Sydney, NSW — 
Morgan Moore and Associates (2008) 
 
Bourke Street, Docklands, VIC –Australian 
Broadband Company, (2008) 
 
Various areas on North Sydney Road Net-
work, Sydney, NSW —  Pioneer Road  
Services (2008) 
 
200 George Street, Sydney, NSW —   
Mirvac (2008) 
 
Hunter Street, Sydney, NSW — Mirvac 
(2008) 
 
King & Druitt Street, Sydney NSW —  
City of Sydney (2007) 
 

 

Applications for    
SUB SURFACE INVESTIGATIONS TO  
LOCATE UNDERGROUND SERVICES 
 
 
 

Ground Penetrating Radar is a non-invasive profiling technique which provides high resolu-
tion images of the subsurface. Its ability to detect ground disturbance and buried objects 
make it ideal for locating services. GBG Australia have undertaken such investigation to 
great effect for the following purposes: 

 
Development sites– ensure that a site proposed to be developed, services are located, to  
prevent any obstruction to existing services.  
 
Construction sites– determine the extent of services within the concrete for old and new building 
prior to core penetrations of redevelopment of any one area. 

 
 
 
Information available from sub surface profiling 
• Location of utilities 
• Construction layer thicknesses 
• Construction layer changes 
• Asphalt delamination and condition 
• Void location or areas of deconsolidation 
• Variations in moisture content within bound and unbound layers 
• Location of floaters or large boulders within the sub-grade 

 
 

 
 
 

Non Destructive Techniques for 
SUB SURFACE INVESTIGATIONS TO 

  LOCATE UNDERGROUND SERVICES 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
GBG Australia 
 
GBG Australia is a specialist in applying non-destructive investigative techniques to a wide range of environmental and 
engineering applications. Employing engineers and geophysicists of considerable experience, GBG provides advanced 
subsurface solutions using a variety of non-destructive and geophysical techniques. The non-destructive profiling of 
pavement structures using Ground Penetrating Radar (GPR) has been successfully undertaken by GBG for over fifteen 
years. 
 
Company Expertise 
 

GBG Australia is a subsidiary of the GBG Group, a multi-national company specialising in the application of geophysical 
and advanced applied physics for precision investigations of geotechnical, environmental sites and engineered structures 
in UK and Europe since 1982. GBG has had a presence in Australia since 1993 originally through a joint venture with 
CMPS&F and GHD before becoming a stand alone company in 2003, operating in three main areas of business; geotech-
nical and environmental investigations and non destructive investigation of structures and contracting of staff and / or 
equipment for data collection or processing and interpretation of data.  
 
GBG Australia is an independent provider of non destructive and shallow geophysical investigation services with applica-
tions ranging from the location of a single pre-stressing strand in a concrete slab to mine scale exploration geophysics. 
With clients ranging from Local to Federal Government, and from developers and engineering companies to private indi-
viduals, we can provide tailored solutions to your particular subsurface investigation requirements. 
 
 



 
Applications for    
SUB SURFACE INVESTIGATIONS TO LOCATE UNDERGROUND 
SERVICES 
 
With the redevelopment of green or brown field sites, the reconstruction or upgrading of roadways and footpaths or even 
just digging a new service trench comes the risk of damaging essential underground services. In the construction of new 
pavements, kerb & guttering and footpaths the risk of damaging underground utilities is particularly high because of the 
concentration of services in these access areas. Non-destructive subsurface investigations utilising a combination of 
modern investigation techniques can greatly reduce that risk. The use of Ground Penetrating Radar (GPR) to locate un-
derground services is well known and is a quick, non-intrusive method of detecting both metal and non-metal services. 
 
Methodology 
GBG utilises a four step approach when conducting underground service investigations. These are: 
• Desktop study before on-site data collection – plans and existing service provider infrastructure drawings from the 

relevant “Dial before u dig” subscribers are obtained and collated. From these a field drawing is produced and used 
during the data collection process for annotation and recording positions from field data. 

• Ground Penetrating Radar – GPR data is collected using multiple antenna frequencies between typically 900 and 
200 MHz to give a maximum investigation depth of approximately 5 m depending on local ground conditions. 

• Cable/Pipe locator – is conducted across the investigation area in both emission detection and induction detection 
modes. 

• Service covers / pit lids – accessible service covers and pit lids are opened and accessed. Pipes and conduits 
emanating from the pits are examined with their orientation, depths and diameters measured and noted. 

 
The information from the four phases of the services investigation are correlated and compiled into a single data set. We 
have found in numerous service investigations that this approach using multiple independent data sets provides the best 
results and identifies the majority of services located within an area investigated. 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Radar gram of a recorded longitudinal profile line collected along a footpath, services are circled (below), interpreted plan view section 
showing the corresponding services (above). 

 
NON DESTRUCTIVE INVESTIGATION TO LOCATE UNDERGROUND SERVICES AT 
HUNTER STREET, SYDNEY, NEW SOUTH WALES 
 
Aim 
A underground services investigation was undertaken outside a building in Hunter Street Sydney. The aim of the investiga-
tion was to determine the location and depth of services prior to the proposed redevelopment of the site.  

Methodology 
GPR data was collected in longitudinal and transverse profiles at 1 m centres. 400 and 900 MHz centre frequency antennae 
were used to collect subsurface information to a depth of 3 m. The position of the antennae were logged using a calibrated 
distance measuring device which controlled the data scan rate. Radio detection (cable and pipe locator) was used in both 
emission detection and induction modes with identified services measured and recorded on the field drawing. Covers for the 
various utilities such as Telstra pits were opened. The depth to the pipe obverts and there direction were measured to pro-
vide calibration for the GPR data.  

Analysis 
The target responses which were consistent with those expected from services were identified in the GPR profiles and com-
pared across the complete data set with anomalies that match up across adjacent profiles joined. The services identified in 
the GPR data were classified according to the size of the signal reflection, giving an indication of the diameter of the service; 
the amplitude of the reflection, giving an indication of the construction type of the service; and the two-way travel time of the 
reflection, giving an indication of the depth of the service. 

Results 
Numerous services were identified in the collected data. Many of these were not shown in the original infrastructure draw-
ings or were not in the location shown. Construction changes within the footpath and road pavement were also noted. The 
location of the identified services were presented on scaled drawings overlayed on to a survey plan of the site. The approxi-
mate size and depth of each service was given and where possible the type of the service. The service investigation along 
Hunter Street Sydney provided the client detailed information which would assist in the planning of the development site. 
 

Construction change Services 

Radar gram showing the location of services and a construction change Service pit opened during the investigation 

Plan showing the identified underground services during the investigation.  


