
Sub Surface Profiler case study 
Using GPR to assess the extent of face 

pre-conditioning through mesh

For deep level hard rock mines, tailored preconditioning techniques have been used to control face bursts for 
safer mining in seismically active and therefore hazardous areas. Preconditioning is tailored to the rock mass 
and mining conditions. GPR is a useful tool to determine if completed preconditioning had been effective at 
fracturing behind the face and de-stressing based on the blast parameters.

Mining mesh is used as an additional safety measure to contain the skin of the development face and often used 
in conjunction with preconditioning. Mesh covering the rock face could distort a GPR scan image and make it 
difficult to assess rock fracturing.

In this case study, we explain how the Reutech Sub Surface Profiler (SSP) overcame the challenge of GPR 
scanning through mesh and suggested a technique for using the SSP to assess preconditioning on a 
development face.

By means of an example, consider a microwave door using a metal mesh screen to block dangerous 
electromagnetic radiation but, allowing visible light to pass through. The diameter of the holes in the door’s 
lattice is much smaller than the wavelength used for heating food. Similar to a microwave door, certain GPR 
wavelengths are too long to pass through mining mesh and the signal is filtered or blocked.

Waves being filtered by mesh screen
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Sub Surface Profiler case study
Unlike traditional GPR which applies limited or single wavelengths for discontinuity identification the SSP is a Frequency 
Modulated Continuous Wave system which generates a frequency sweep. This frequency sweep is not completely 
blocked by typical mining mesh apertures and therefore allows the SSP to scan through mesh. Although some of the 
emitted waves are expected to interact and be reflected at lower frequencies, the higher end of the spectrum still passes 
through the mesh into the rockmass. 

To decipher the distortion effect the mesh might have on a scan, a series of tests were conducted over mesh with different 
apertures sizes. A reference scan was generated by scanning a granite bench with known geological structures and no 
mesh.   

FMCW provide a linear FM sweep across all 
frequencies of interest

Granite bench with position of scan line indicated    
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Sub Surface Profiler case study

SSP scanning over a clear granite bench as reference scan with results showing geological Structures 1 and 2 as 
expected.

SSP scanning over 25 mm square aperture mesh with scan results distorted and geological structures not 
distinguishable.

Structure 1Structure 2
Scan 1: Reference Scan 

without mesh
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Scan 2: 25 mm mesh
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Sub Surface Profiler case study

SSP scanning over 50 mm square aperture mesh with scan results distorted and geological structures not 
distinguishable.

SSP scanning over 50-100 mm rectangular aperture mesh with scan results somewhat distorted however, geological 
structures are distinguishable.

Structure 1Structure 2

Scan 3: 50 mm mesh
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Scan 4: 50-100 mm mesh



Sub Surface Profiler case study

SSP scanning over a section of 200 mm square aperture mesh with scan results only affected where mesh sheet was 
encountered. Geological structures remained distinguishable even directly under mesh sheet. The grid pattern from the 
mesh is identifiable at the top of the scan image.

Summary

Having tested a range of mesh aperture sizes, it was apparent that larger apertures allow for sufficient frequency to be 
transmitted to the rockmass. The mesh size which best supports the identification of pre-defined geological structures 
was from 50-100 mm, with the most representative scan being through mesh of 200 mm aperture.

 

MESH SHEET

Structure 1Structure 2

Scan 6: 200 mm mesh
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Scan 1 was completed horizontally at approximately 0.5m below the mesh line. 

Scan shows heavily fractured or pulverised rock up to a depth of 3.0 m with the left hand 
side of the face more fractured than the right.

The extent of rock fracturing behind mesh for a deep level hard rock face with face perpendicular preconditioning was 
investigated in this study.  The excavation was situated at a mining depth of 2,700 m and the rock mass appeared to be 
fairly competent. The bedding planes traversing the face were on average 2.0 m thick and comprised of argillaceous 
quartzite, quartzite and conglomerate planes.  The joints present on the face were tightly filled. The mining face was 
partially covered with 100 mm square aperture mining mesh, as indicated in the proceeding image using the dashed red 
blocks. In the middle of the face the two mesh sheets created an overlap.

To assess the extent of preconditioning a sequence of scans was taken 
horizontally across the face, from left to right and vertically down the face..
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Sub Surface Profiler case study

Scan 3 was conducted horizontally across the mesh.

Scan 3 shows heavily fracture or pulverised rock up to a depth of 3.0 m with the left hand side of the face 
significantly more fractured than the right. The grid pattern from mesh is identifiable at the top of the scan. 

The overlapping mesh zone creates distortion of the scan image, indicated by the white circle.

Scan 2 was completed horizontally directly below the mesh line. 

Scan 2 shows heavily fractured or pulverised rock up to a depth of 3.0m with consistent fracturing 
across the scan. Bolts pinning the mesh to the face created typical interference (white circles)
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This scan portion shows fracturing 
observed up to a depth of 3.5 m with a 
prominent feature at 5.5 m. The second 
structure was not anticipated, prompting 
the user to investigate secondary 
fracturing effected by preconditioning. 

This portion displays fracturing that can be 
observed up to a depth of 3.0 m.

This portion of the scan was below the 
preconditioning line. There is no fracturing 
observed in the scan image and the effect 
of precondition is clearly observed in the 
top two portions.

Scan 4 was conducted vertically down the face from above the mesh line to the bottom of the face.
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Suggested technique for using the SSP to assess preconditioning on a development face:

Consider the preconditioning standard prescribed at your site and repeat the same sequence of scan lines to assess faces 
which will be compared to each other and for preconditioning assessment.

Technique as per the proceeding sketches:

In this example, a preconditioning standard which staggered on subsequent blasts.

FACE VIEW BLAST 1 FACE VIEW BLAST 2
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Scan three vertical lines which will start and stop at the same height on the face. Number them as Scan 1 to Scan 3. Use 
the centre line of the face as reference to plan and mark your scan lines. Consider the position of your horizontal scan 
lines and ensure the vertical scan lines will cross both horizontal lines.

Scan 1 should be completed vertically down the face. Use the outermost preconditioning hole of the standard as reference 
for this scan line.

Scan 2 should be completed on the centre line, starting and ending at the same elevation as Scan 1.

Scan 3 should be completed vertically down the face. Use the outermost preconditioning hole of the standard as reference 
for this scan line, starting and ending at the same elevation as Scan 1 and 2.

Scan two horizontal lines and number them as Scan 4 and 5.

Scan 4 should be completed above the lowest preconditioning holes in the standard and scanned from left to right.

Scan 5 should be taken below the lowest preconditioning holes in the standard and scanned from left to right.
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