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OPEN GROUND RESOURCES specializes in providing ground penetrating radar solutions 

 to appropriate mining, environmental and engineering problems. 

 

Ground Penetrating Radar (GPR), sometimes called ground probing radar, geo-radar, subsurface radar, earth sounding radar is 

a noninvasive electromagnetic geophysical technique for subsurface exploration, characterization and monitoring (history).  It is 

widely used in locating lost utilities, environmental site characterization and monitoring, agriculture, archaeological and forensic 

investigation, unexploded ordnance and land mine detection, groundwater, pavement and infrastructure characterization, 

mining, void, cave and tunnel detection, sinkholes, subsidence, karts, and a host of other applications.  It may be deployed from 

the surface by hand or vehicle, in boreholes, between boreholes, from aircraft and from satellites.  It has the highest resolution 

of any geophysical method for imaging the subsurface, with centimeter scale resolution sometimes possible. 
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Mapping of buried objects 

 Mapping of bedrock topography  
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Mapping of bedrock topography 
Mapping of rebar and post tension cables 

Mapping of subsurface cavities and old mineworkings 
Mapping of subsurface services, pipes and leaks 

Concrete Testing 
Testing Integrity of Building Materials 

Archaeological & Forensic Investigations 
Road and pavement investigations 
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Underground: Mapping of geological features 

Underground: Roof integrity investigations 
Surface: Mapping of subsurface cavities and old mineworkings 

Open pit: Mapping of geology, fractures, old mineworkings 
Shallow exploration 
Alluvial stratigraphy 

Soil Stratigraphy Mapping 
Lake & Riverbed Sediment Mapping 

 
 
OPEN GROUND RESOURCES believes that the successful execution of any geophysical project is determined in the initial 
planning of the geophysical survey in close conjunction with the Client. Clients are made fully aware of the limitations  and 
deliverables of geophysical projects before commencement of fieldwork. 

 
OPEN GROUND RESOURCES has extensive experience in the successful execution of mining, environmental and engineering 
geophysical projects ranging from imaging underground geological features to large-scale geotechnical investigations. 
 

��������	�	
��
��
����������	�
�
�
���� �



��������	�
�����	�
����������	�
�����	�
����������	�
�����	�
����������	�
�����	�
��� ���
����

 

 
OPEN GROUND RESOURCES 

No 658 Saints Road, Zwavelpoort, Pretoria 
PO Box 11353, Erasmuskloof, Pretoria, South Africa 

Tel: +27 (0) 12 996 3003, Fax: +27 (0) 86 687-4281, Cell: +27 (0) 82 575 5980 
Email: darek@openground.co.za Internet: http://www.openground.co.za   

 

 
��������	�	
��
��
�������������
� � �	����
�������	�
�
�
���� �

 
 
 
 

 
 

 

 
 

 
 
Data Images courtesy ISS Geophysics 
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Example of Dome Plane in Underground Chrome Mine in South Africa 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
A very clear data example from an underground chrome mine in South Africa. This scan was collected on the hanging wall and 
represents a total distance of approximately 15 meters, with a penetration depth of almost 7 meters. This particular data set was 
collected with a 175 MHz antenna. The very clear interface corresponds to the infilling between the peroxenite hanging wall rock 
in the dome plane. Vertical joints also occur together with the domes, and typically may create a wedge, which may lead to a 
Fall-of-Ground (FOG).  
 
The use of GPR technology has been instrumental in designing support for high risk roof areas characterized by the presence of 
dome planes and has enabled the mine to proactively investigate these high risk areas, reducing the occurrence of FOG’s.  

 

 
GPR System:     RockRadar  
GPR Antenna:   175 MHz  
Mode:                 continuous 

 

Hanging wall Contact  

Dome plane  
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Mapping of Fractures and Bedding Planes in Sandstone Quarry, Coega 
 
 

 
 
 
The above data example is from a sandstone quarry in Coega, Port Elizabeth, South Africa. Low frequency antennas (60 
MHz) were used to map detailed bedding planes and fractures up to a depth of 30 meters below the floor of the quarry. The 
objective of the investigation was the mapping and calculation of fracture/bedding plane dip and orientation for refinement of a 
geological model for the quarry. A fracture zone can also be observed in the data example.  
 
The success of the application was the key use of low frequency antennas in stack mode for improved data quality and 
excellent quality data up to depth of 30 meters was observed.  

 

 
GPR System:     RockRadar  
GPR Antenna:   175 MHz  
Mode:                 point, station spacing of 0.5 meters 
 
 

 
 

Hanging wall Contact  Quarry floor 

Bedding planes/fractures Fracture zone 
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Mapping of Dome Planes, Chrome Mine 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
The above example illustrates the improved resolution of using a 400 MHz frequency antenna compared with the previous example 
in a chrome mine when a 175 MHz frequency antenna was used. Much more detail can be observed, and a penetration depth of up 
to 8 meters is obtained as can be seen in this example. In this particular environment, the improved resolution of the 400 MHz 
antenna is more important than the deeper penetration depth of the 175 MHz antenna, as a penetration depth of 5 meters is 
sufficient for the application. The smaller size makes it also logistically easier to operate.  

 

 
GPR System:     GSSI SIR-3000 
GPR Antenna:   400 MHz  
Mode:                 continuous 
 

 
 

Panel roof 

Dome Planes 

Weaker dome plane reflections 
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Detection of Blind Borehole, Gold Mine 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The above example illustrates application of GPR in mapping the position of an underground blind borehole. In this particular 

example, the geometry between the target (blind borehole), and the GPR antennas was favorable, and the blind borehole could be 

detected with confidence.  

In general, the success of mapping underground cavities from underground excavations are determined by the following: 

- Geometry of target/antenna and available access to the target from suitable excavations 

- Favorable length of GPR traverses to sample the target sufficiently 

- Distance between target and antennas 

 

 
GPR System:     RockRadar system 
GPR Antenna:   175 MHz  
Mode:                 Point 
 
 

Side wall contact 

Position of Blind 
Borehole 

Distance into sidewall 
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Mapping of Quartz Veins in Hanging wall, Gold Mine 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ground Penetrating Radar is routinely used for rapid characterization features in the hanging wall in underground mining. In this 
example, GPR was used to map the presence and characteristics of Quartz Veins in a lava hanging wall in an underground gold 
mine.  The scan represents a scanning distance of approximately 10 meters, with a depth into the hanging wall of 4 meters. The 
results show very clear dipping reflections, some daylighting in the hanging wall. Visual observation of the hanging wall confirmed 
the GPR reflections as Quartz Veins. Combination of GPR results and the mapping of sub-vertical joints/faults assist the Rock 
Engineer in identifying high risk areas of potential roof collapse.  Additional roof support is provided, thus preventing potential Fall-
of-Ground’s (FOG’s). 

 

 
GPR System:     GSSI Sir-10 
GPR Antenna:   500 MHz  
Mode:                Continuous 
 

 

Hanging wall  

Quartz Veins 

Lava 


