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Motivation 
 The seismic piezocone penetration test 

(SCPTu) utilized at SRS because it 
provides rapid and thorough site 
characterization.  

 Evaluation of non-linear soil behavior… 

 detailed stratigraphy 

 small-strain velocity measurements 

 large-strain non-seismic measurements 

 Depth scale disparity  

 large-strain non-seismic measurements 
 nearly continuous with depth 

 small-strain velocity measurements over 
1 m depth intervals.  
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Mayne & McGillivray, 2000 
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Introduction 

Frequent-Interval vs Standard-
Interval Seismic CPTu 
 Interval is distance between subjacent 

receiver depths 

 It is the distance D over which the shear 
wave velocity is measured 

 1 meter for traditional SCPTu 

 0.2 meter for Frequent-Interval 
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Comparison 

Frequent-Interval vs Standard-
Interval Seismic CPTu 
 True Interval vs Pseudo Interval 

 Traditional SCPT is Pseudo Interval 

 Frequent-Interval SCPT is True Interval 

 Cross-over vs Cross-Correlation 
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Comparison 

Frequent-Interval vs Standard-
Interval Seismic CPTu 
 Traditional SCPT is Pseudo Interval 

 Every 1-meter rod addition 

  is not between two phone locations; it 
is from where phones are now to where 
they were before 

 Different conditions – less accurate 

 Cross-over points on opposite-strike 
shear waves are picked – less accurate 

 Coarse shear wave velocity profile 
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Comparison 

Frequent-Interval vs Standard-
Interval Seismic CPTu 
 Frequent-Interval SCPTu is True Interval 

 3 sets of geophones in probe 

  is between three phone locations; it is 
from one set of phones to next set of 
phones – accurate! 

 Overlapping True-interval measurements 

 Cross-correlation is signal processing 
technique that compares waves for 
similarity 

 Finer shear wave velocity profile 
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The McGillivray Frequent-Interval Seismic Probe 

3 orthogonal sets of geophones 
spaced at 0.45 meters 
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Mayne & McGillivray, 2000 

 

Example 

Profiles 
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Mayne & McGillivray, 2004 

 

Example 

Profiles 
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Mayne & McGillivray, 2004 

 

Example 

Profiles 
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SRS Field Trial of Frequent 
Interval Probe 

 Previously only tested to 30 meters 

 Our project needed 50 meters 

 Located adjacent to standard SCPTu 

 CPT push advanced first 

 Frequent-Interval Seismic Probe push 

 Orthogonal seismic sources 
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Sledge hammer source Auto-seis source 
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Mayne & McGillivray, 2000 
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Apparent 

soft zone 
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Conclusions 

 Frequent-Interval vs Standard-Interval 
Seismic CPTu 

 Pushes of 50m possible 

 Detailed Vs profile with depth 

 Frequent Interval measures lower 
velocities more accurately than the 
typical SCPT 

 This makes it better than conventional 
SCPT for testing low velocity soft zone 
materials  
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