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Road settlement 

& potential 

collapses are a 

major Hazard 



 

 

 

  Case studies 

 

Å Road settlement over tunnel ï SUBS  

 

Å Embankments - MASW testing  

 

Å Embankment testing - Seismic imaging   

 

Å Soil conditions over Sewer ï SEWREEL imaging                 



Road Settlement during Tunnelling  

 



Composite Geology, NW Sewer Route  





Impact source  

Site Uniformity Borehole Seismic (SUBS) Testing  

borehole 

Raypath diagram 

ï uniform earth 



 

SUBS boreholes  

Scan area  



 



 



 









Embankment Collapse over Conduit 



MASW & GPR 

Testing of Highways 



Basic Principle of  

Surface Wave Method 
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Shear Wave Velocity Section -  

Northbound-Slow Shoulder  
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Layer 
Approx. 
Depth 

Descripton 
S-wave 
velocity 

range (m/s) 
Interpretation 

430 - 500 generally good condition 

350 - 420 
Minor loss of dynamic 

stiffness 
1 0 - 1.5 

Pavement 
construction layers 

300 - 350 Loss of dynamic stiffness 

300 - 340 
Generally coarse fill with 

some fines 
2 1.5 - 4 Fill 

200 - 290 Coarse voided fill (draining) 

350 - 420 Coarse variable fill 

300 - 340 
Generally coarse fill with 

some fines 
3 4 - 7.5 Fill 

200 - 290 Coarse voided fill (draining) 

300 - 400 
Generally coarse fill with 
some fines / EW rock (?) 

4 > 7.5 Fill / rock (?) 

410 - 900 
Coarse variable fill, EW-MW 

rock (?) 

 

S-wave velocity interpretation 



Shear Wave Velocity Section 

 Northbound Slow Shoulder  
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Areas of concern with 

relatively low S-wave 

velocities 

Likely direction of 

significant infiltration culvert 



GPR Section ï 250MHz antenna 

Å  

 

3m 
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Layer 
Approx. 
Depth 

Descripton 
S-wave 
velocity 

range (m/s) 
Interpretation 

430 - 500 generally good condition 

350 - 420 
Minor loss of dynamic 

stiffness 
1 0 - 1.5 

Pavement 
construction layers 

300 - 350 Loss of dynamic stiffness 

300 - 340 
Generally coarse fill with 

some fines 
2 1.5 - 4 Fill 

200 - 290 Coarse voided fill (draining) 

350 - 420 Coarse variable fill 

300 - 340 
Generally coarse fill with 

some fines 
3 4 - 7.5 Fill 

200 - 290 Coarse voided fill (draining) 

300 - 400 
Generally coarse fill with 
some fines / EW rock (?) 

4 > 7.5 Fill / rock (?) 

410 - 900 
Coarse variable fill, EW-MW 

rock (?) 

 



P-wave seismic imaging 

of embankments 

Twin metal 

culverts 

Line 1 

Line 2 

Line 3 


