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BCE’s mission is to provide our clients around the world with state-of-the-art seismic data 
acquisition and analysis systems, which allow for better and faster diagnostics of the sub-
surface. 
 
The company provides state-of-the-art hardware and software solutions for a wide variety of 
seismic engineering applications.  If necessary, we will customize our products to suit the 
requirements of our clients even better. 
 
BCE's products and services consist of 

·  Seismic Data Acquisition and Signal Conditioning Hardware 
·  Seismic Data Processing Software 
·  Applied Seismology Consulting Services 
·  Seismic Data Processing 
·  Professional Seminars 

By publishing this manual we will hopefully provide a better understanding of downhole seismic 
testing and the role it can play in geotechnical investigations. 

 

Baziw Consulting Engineers Ltd 
3943 West 32nd Avenue Vancouver B.C. Canada V6S 1Z4 

url: www.bcengineers.com 
email: info@bcengineers.com 

 
 
 
 
 
 
 
 
© 2010-2012 Baziw Consulting Engineers Ltd..  All rights reserved.  The content on this work is 
protected by the copyrights of Baziw Consulting Engineers Ltd..  No part of this document may 
be reproduced, stored in a retrieval system, or transmitted in any form or by any means, 
electronic, mechanical, photocopying, or otherwise without the prior written permission of 
Baziw Consulting Engineers Ltd.  Although every precaution has been taken in the preparation 
of this manual, we assume no responsibility for any errors or omissions, nor do we assume 
liability for damages resulting from the use of the information contained in this manual
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Chapter 1 Introduction 

1.1 What is SC3-DAC Pro™?  
 
SC3-DAC Pro™ is a Windows® program that facilitates the data acquisition of triaxial Seismic 
Cone (SC) time series data, and provides the user with automatic real-time preliminary interval 
SH-wave velocities estimates and Vertical Seismic Profile (VSP) displays.  The data can then be 
analyzed in more detail using the SC3-RAV™ seismic data analysis software. 
 
The development and release of SC3-DAC Pro™ fits BCE’s mission of providing our clients 
with state-of-the-art seismic data acquisition and analysis systems that allow better and faster 
diagnostics of the sub-surface. In the first release of SC3-DAC Pro™ preliminary estimates of 
right and left side SH-wave interval velocities are generated automatically during a Seismic 
Cone Penetration Test (SCPT).  Future releases of this software will also provide the user with 
automatic estimates of the absorption values (QS and QP), interval P-wave velocities, and the 
interval low-strain elastic constant. 
 
SC3-DAC Pro™ includes the following features: 

�  Configurable for either geophones or accelerometers. 
�  Configurable for either contact Switch or Sensor Triggers. 
�  Suitable for P-Wave and S-wave. 
�  Option for a time delay in collecting data. 
�  Maximized data sampling rate. 
�  Option for Data Stacking. 
�  Bandpass, high pass, low pass, and notch digital filters. 
�  Automatic full waveform SH-wave interval velocity estimates. 
�  Displays of peak particle accelerations, velocities, and displacements. 
�  VSPs with trend line estimation. 

 
 

1.2 Organization of users manual  
 
The purpose of this manual is to instruct users of SC3-DAC Pro™ in the use of the product by 
explaining its structure, taking the user step by step through the program menus, and specifying 
the use of interactive graphics and I/O routines. 
 
WARNING:  
To ensure that the program will function properly it is important that it is installed 
correctly as outlined in Appendix 1. 
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Chapter 2 Main Menu  
 

SC3-DAC Pro™ is a Windows® program that facilitates the data acquisition of triaxial Seismic 
Cone (SC) time series data, and provides the user with automatic real-time preliminary interval 
SH-wave velocities estimates and Vertical Seismic Profile (VSP) displays.  The main menu of 
SC3-DAC Pro™, as illustrated in Figure 1, has three options: 

·  File (to carry out the SC data acquisition). 
·  Utilities 
·  Help. 

 
The desired submenu is chosen either by moving the mouse over the desired option and pressing 
the left hand mouse button, by pressing function <F10> on the keyboard and selecting the 
desired highlighted option, or by pressing the corresponding menu item letter on the keyboard.  

Figure 1: Main Menu in SC3-DAC Pro™ 
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Chapter 3 Seismic Cone Data Acquisition 
 

The File menu option is used to carry out the 
data acquisition and allows the user to 
communicate with the BCE signal 
conditioning board and the analog/digital 
(A/D) conversion board.  As shown in Figure 
2, this menu has three tabs for data input: 

·  Source Parameters and Data File 
Specification. 

·  A/D Parameters. 
·  Trigger Parameters. 

 
Once the data has been entered, the tool bar at 
the top of the screen is used to control the 
actual data acquisition. 
 
 

3.1 Source Parameters and Data File Specification  
 
The Source Parameters and Data File Specification tab is illustrated in Figure 2 and the eight 
input parameters required on this tab are as follows: 

·  Radial Offset - radial offset (m) of the source from the penetration cone. 
·  Source Depth - depth (m) of the source into the ground. 
·  Probe Depth - cone depth (m) from ground level. 
·  Depth Increment – difference in penetration depth (m) between subsequent seismic 

tests.  The user can specify the Depth Increment and press button  right before a 
seismic test is conducted; this saves the user from manually entering the Probe Depth 
after each depth increment. 

·  Automated Analysis – Enabling this option generates automatic SH-wave interval 
velocity estimates.  Selecting button  resets the automated analysis for a new test 
hole or resets the current SC investigation. 

·  Store Data As - the user has the option to store seismic data in either ascii or binary file 
formats by selecting the appropriate radio button.  The default filenames are *.aci for 
ASCII file formats and *.bin for binary file formats.  Binary file formats are desirable 
because they typically require less memory storage, while ASCII data files can easily be 
read into other programs. 

Figure 2: File Menu 
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·  Data File Specification - the user can automate the seismic data file naming and saving 
process.  A typical file name for a seismic file saved with the Automatic Specification 
check box enabled is outlined and defined as follows:   

SCPTS0_0R05_07_00 10-12-52 PM.aci 
 
SCPT   - specified by the user in the Site Name edit box 
S   - S-wave (S) or P-wave (P) - dominant source wavelet type 
0_0  -probe depth specification 
R   -right (R), left (L), or no (N) source polarization radio buttons 
05_07_00 -day data acquired (i.e., day_month_year) 
10-12-52 PM -time data acquired (i.e., hour-minute-second) 
.aci  -user specified data type 

 
The default data file storage directory is selected by pressing 
the directory list icon.  Figure 3 illustrates the dialogue box 
which appears when the directory list icon is selected.  The 
user browses the available drives and directories and selects 
the one most appropriate for seismic data file storage. 
 

·  Time Delay - the user may not want to store early 
information within the seismic time series when conducting 
deep SC investigations.  This is due to the fact that the 
source wave arrives much later in the time series and the 
early portion of the data contains no useful information.  In 
this situation, the investigator should check the box entitled 
Enable and select the appropriate Time Delay with the 
accompanying slide bar.  The Time Delay is specified as a 
percentage of the Sampling Time (see Section 3.2).  If the 
Time Delay is Enabled, SC3-DAC Pro™ will display the 
full seismic time series, but only store data which exceeds 
the user specified Time Delay.  This saves significant data storage space on the computer 
hard drive.  However, the implementation of a Time Delay is not all that important and is 
typically not implemented as most computer hard drives provide adequate storage space. 
 
 

Figure 3: Default Directory 
Data Dialog Box 
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A/D Parameters  
 
The A/D Parameters tab is shown in Figure 4 and the four input parameters required on this tab 
are as follows: 

·  Data Gain - the data gain 
corresponds to the amplitude gain 
on the recorded data.  The Data 
Gain can be set from 0 to 84 dB in 
increments of 6 dB. 

·  Sampling Rate - the sampling rate 
is specified in KHz and it ranges in 
values from 1 KHz to 80 KHz, 
although for high signal resolution a 
sampling rate of at least 30 KHz is 
recommended. 
Once the user has specified the 
Sampling Rate, the program will 
determine the Actual Sampling 
Rate, which is a multiple of the 
specified Sampling Rate, to take 
optimal advantage of the fact that a 
digital trigger is used. 
 
Listed below are the options for the specified Sampling Rate with the associated Actual 
Sampling Rates: 

Sampling Rate (KHz) 

Specified Actual 

1, 2, 5, 10, 50 250 

3, 9 243 

4, 8, 20, 30, 40, 60, 80 240 

7, 70 210 
 

It should be noted that the analog anti-aliasing filter is set automatically based on the 
specified sampling rate (at 1/3 of the sampling frequency). 
 

·  Sampling time - the sampling time is specified in ms and it corresponds to the total data 
acquisition time.  For optimal data storage and processing, the sampling time should not 
be much longer than what is required to capture the P-wave and S-wave. 
For a first estimate of the required Sampling Time, the user should determine the 
maximum travel distance of the seismic wave and assume a wave velocity of 100 m/s to 
calculate the travel time.  To determine the recommended Sampling Time the user should 
add to the travel time at least 60 ms to cover three periods of a 60Hz SH source wave.  

Figure 4: A/D Parameters Input Screen 
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However, since data storage is not really limited in most cases, it is more important that 
the Sampling Time is set large enough to capture all required data within a vertical 
seismic profile than to optimize this parameter. 

·  Sensor Sensitivity - the user inputs the seismic sensor’s sensitivity allowing for the 
recording of the particle accelerations or velocities (in the true units of m/s2 or m/s 
respectively).  This value is provided by your SC system supplier. 

 
 

3.2 Trigger Parameters  
 
The Trigger Parameters tab is illustrated in 
Figure 5 and the four input parameters 
required for this tab are as follows: 

·  Trigger Type - there are two types of 
triggers: Contact Switch or Sensor. 
The Contact switch is triggered when 
contact (i.e., ground) is made between 
source and receiver (e.g., when the 
source hammer strikes the truck pads).  
The Sensor option reflects a 
transducer type triggering mechanism 
(e.g., Accelerometer or Geophone). 

·  Trigger Gain - the gain on the trigger 
channel has the four possible settings 
0 dB (1x), 20 dB (10x), 40 dB (100x) 
and 60 dB (1000x).  The trigger gain 
settings are only applicable to the 
Sensor trigger.  The Contact trigger 
has zero gain applied. 

·  Trigger level (or sensitivity) - this value specifies the percentage of full scale trigger 
amplitude that signifies a trigger event.  This parameter is only applicable to the Sensor 
trigger.  The Contact trigger is an on-off trigger. 

·  Pretrigger - the Pretrigger slide bar allows the user to specify the amount of information 
to be stored prior to triggering.  The pretrigger is specified as a percentage of the total 
Sampling Time.  For example, if the total sampling time is 500 ms and the Pretrigger 
slide bar is set to 5% then the pretrigger is (500 x 0.05) = 25ms.  The maximum allowable 
pretrigger is 30% of the total sampling time specified.  Similar to the Time Delay, 
Pretrigger seismic data is not stored when saving the captured time series data.  

 
 

Figure 5: Trigger Parameters Input Screen 
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3.3 Begin Acquisition, Stack Data, and Stop Acquisi tion Tool Bar  
 
Once the user has specified the necessary data 
acquisition parameters, seismic cone data 
acquisition can commence.  The SC3-DAC 
Pro™ tool bar options are as follows:  

·  Begin Acquisition - the Begin 
Acquisition option is chosen once the 
data acquisition parameters have been 
specified.  SC3SC3SC3SC3----DACDACDACDACProProProPro™™™™    stores the 
current data acquisition parameters in 
the sc3DacPro.ini file and these values 
become the default parameters. 
As soon as the trigger has been set off, 
the Data Acquisition window as shown 
in Figure 61 opens to display the 
captured seismic data. 
The top chart of the screen contains the 
acquired seismic time.  The vertical 
light blue line shown in Figure 6 on the 
left of the screen signifies the trigger 
time.  The red, green, blue are the 
Crosshair and the coordinates of the 
intersection in the active area are shown at the top of the screen. 
The trigger channel is displayed in the bottom chart of the screen, and it contains both pre 
trigger and post trigger information.  The vertical red line shown in Figure 6 on the left of 
the screen signifies the trigger time. 

·  Stop Acquisition - the user may abort the operation by pressing the Stop Acquisition push 
button. 

·  Stack - the stack data option allows the user to stack multiple seismic traces at a specific 
depth by implementing repeated sources.  Since the program automatically displays the 
average seismic data graph, this option generally results in a higher signal-to-noise ratio.  
The user may abort the Stack operation by pressing the Stop Acquisition push button. 

 
On the top right hand corner of the screen a graphical LED shows at all times the status: 

Green  -  ready to commence data acquisition 
Yellow  -  waiting for trigger 
Red  trigger occurred 

 
                                                 
1 The x, y and z component seismic traces illustrated in Figure 6 were captured with the following source and A/D 

parameters: Radial Offset: 2m; Source Depth: 0m; Increment Depth: 1m; Source Wave Type: S-wave; Sampling 
Rate: 30kHz; Sampling Time: 500ms; and preTrigger: 10ms 

Figure 6: Seismic Data Display Screen 
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Directly underneath are the boxes where 
the automatic analysis results will be 
shown (the left box for the SH-wave 
interval velocity estimates for the left 
side of the seismic probe, and the right 
box for the estimates for the right side of 
the seismic probe). 
 
Figure 7 shows the SC3-DAC Pro™ 
output after collecting seismic data 
(from both the Left and the Right side) 
at 1 m and at 2 m depth. 
 
The right hand list box contains the 
results for SH-wave interval velocities 
obtained on the right side of the seismic 
probe: 

·  an interval velocity of 119.27 
m/s 

·  a relative arrival time of 4.97 ms 
·  a cross-correlation coefficient of 

0.996 
·  depth increment: 1m to 2m. 

The left hand list box contains the results 
for SH-wave interval velocities obtained 
on the left side of the seismic probe (in 
the same sequence). 
 
The cross-correlation coefficient provides 
an indication of the accuracy of the 
estimated interval velocity (i.e. how 
closely the correlated filtered seismic 
traces resemble each other and the 
reliability of the subsequent velocity 
estimate).  The cross-correlation 
coefficient varies between 0 and 1, and 
should be as close to 1 as possible.  
Values above 0.85 are recommended for a 
hammer shear source (i.e., SH-wave 
source). 
 
Figure 8 illustrates the SC3-DAC Pro™ 
output after acquiring data to a depth of 
10m, and in Figure 9 you have the same 
output, but now after implementing Data 

Figure 7: SC3-DAC Pro™ Output for Probe Depth 
of 2m 

Figure 8: SC3-DAC Pro™ Output for Probe Depth 
of 10m 
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Stack three times at the 10m Probe depth for measurements taken on the Right Side of the probe.  
As is clear from Figure 9, the signal-to-noise ratio has been increased significantly (compared to 
the traces shown in Figure 8) due to fact that the random measurement noise has been averaged 
out.  The user can remove the previous Begin Acquisition and Data Stack measurements at 10m 
by placing check marks (mouse click) next to the estimates (as shown in Figure 9) and selecting 
button SH Right Side�  . 
 

 
The user can save the estimated interval velocities 
by placing check marks next to the desired estimates (button  places check marks on all 
estimates and button  unchecks all entries) and selecting button .  Figure 10 illustrates 
the dialogue box that appears if the user selects the data storage button  for either the SH 
Left Side or SH Right Side user interface options.  Information to be entered consists of date, 
personnel present, site conditions, type of source, soil conditions, and special notes.  The user 
then specifies the name of the output file by pressing the Output File push button, followed by 
push buttons Save or Re-write.  If the user selects button Re-write and the file already exist, then 
file will be re-written with the newly processed data.  If the Save button is selected and the 
output file already exists, the velocity estimates will be appended to the existing output data file.  
The save data file can then be displayed within SC3-RAV™ (i.e., View� Interval Velocities).  
 

Figure 9: SC3-DAC Pro™ Output for Probe 
Depth of 10m and implementing data 
stacking on the right side only 

Figure 10: Dialog Box Facilitating the 
Storage of Interval Velocity Estimates and 
Site / Personnel Information 
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Once the data acquisition has been completed, the 
user may then either format, export or print the 
captured seismic data by selecting the Edit 

button at the top left hand corner of the screen 
(see Section 5.0) and/or save the recorded trace by 
selecting the Save button to the right of the 
Edit button.  If the user has selected the Automatic 
Specification check box (as shown in Figure 2) 
then the seismic data file is automatically saved; 
otherwise the dialogue box for saving the captured 
seismic traces as shown in Figure 11 appears. 
 
It should be noted that the data file includes the 
following header information:  

sample rate (ms), time delay (ms), probe depth, source radial offset, and source depth. 

Figure 11: File Save Dialog Box 
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Figure 12: Utilities Sub-Menu Options 

Chapter 4 Utilities 
 
The Utilities option on the SC3-DAC Pro™ main 
menu option contains six sub-menu options  (as is 
shown in Figure 12): 

·  Default GUI Settings 
·  Sensor Type and Units 
·  Full Waveform Component Specification 
·  Standard VSP Display 
·  X-Y-Z-Full Waveform VSP Display  
·  View Seismic Data 

 
 
 

4.1 Default GUI Settings  
 
The Default GUI Settings dialog box is shown in 
Figure 13.  Here the user can specify the minimum 
and maximum value for the frequency axis, as well 
as the precision, the number of digits and the 
increment for both the vertical amplitude axis and 
the horizontal time axis. 
 
The minimum and maximum values for the 
frequency axis are used for the Utilities->View 
Seismic Data frequency display.  The default 
settings for these frequencies are zero and the 
Nyquist frequency (1/2� , where �  is the sampling 
rate) respectively.  If the user wishes to change these 
values, then check box Enable should be checked 
and the appropriate minimum and maximum 
frequencies should be specified.   
 
The precision, the number of digits and the 
increment for both the vertical amplitude axis and 
the horizontal time axis are used for the Utilities-
>Standard VSP Display, Utilities->X-Y-Z Full Waveform 
VSP Display and Utilities->View Seismic Data  chart 
displays.  The default settings for these parameters are 6, 
3 and 0.01 for the vertical amplitude axis and 4, 2 and 
0.01 for the horizontal time axis. 

Figure 13: Default GUI Settings 
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These settings are then stored within configuration file sc3dacPro.ini so that they will be 
implemented whenever SC3-DAC Pro™ is used. 
 

 
 

4.2 Sensor Type and Units  
 
The Sensor Type and Units dialog boxes are shown in Figure 16.  The Sensor Type Specification 
interface allows the user to specify whether an Accelerometer (output proportional to particle 
acceleration) or a Geophone (output proportional to particle velocity) is used.  The Desired Units 
user interface facilitates the specification of whether the particle velocities and accelerations 
recorded are given in units of m/s and m/s2 or mm/s and mm/s2, respectively.  
 
 
 
 
 
 
 

 
 
 
 

Figure 14: Utilities->View Seismic Data 
display with the Amplitude and Time default 
settings (Precision, Digits and Increment) set 
at 6, 3, 0.01 and 4, 2, 0.1, respectively 

Figure 15: Utilities->View Seismic Data 
display with the Amplitude and Time default 
settings (Precision, Digits and Increment) set 
at 9, 9, 0.00001 and 6, 6, 0.00001, respectively 

Figure 16: Sensor Type and Units dialog boxes 
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Figure 17: Full Waveform Component Specification 
User Interface 

 

4.3 Full Waveform Component Specification  
 
The Full Waveform Component Specification option as shown in Figure 17 allows the user to 
disable or enable X, Y or Z axis recordings within the full waveform calculation and analysis.  
 
The absolute value of the full waveform is defined as  
 
 
 
 
The constants A, B, or C are set to either 0 or 1 depending on whether the related axis has been 
enabled or disabled.  This option was added for the situation where there have been faulty 
recordings on a specific axis and the user does not want to incorporate this time series within the 
analysis of the full waveform within the VSP displays.  It should be noted that whenever SC3-
DAC Pro™ is started, the X Axis, Y Axis and Z Axis parameters are enabled. 
 
 
 
 
 
 
 
 
 
 
 
 

4.4 Vertical Seismic Profiling  
 
SC3-DAC Pro™ provides two advanced vertical seismic profiling (VSP) graphical interfaces, 
which allow the user to filter and plot the captured triaxial seismic traces on a depth vs time plot, 
generate (either manually or automatically) trend lines for preliminary velocity estimation, and 
display peak particle accelerations, velocities, or displacements. 
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4.4.1 Standard VSP Display 
 
When the user selects the Utilities�  Standard 
VSP Display option, the file input dialogue box 
shown in Figure 18 appears.  The user can input 
multiply seismic files in this dialogue box (i.e., 
<SHIFT> plus left mouse click or <CTRL> plus 
left mouse click).  After the Open button has 
been selected by the user, the main Standard 
VSP Display graphical user interface dialogue 
box appears as is illustrated in Figure 19.  In 
addition, a vertical seismic depth profile appears 
as is illustrated in Figure 20.  
 
The graphical interface box provides 
extensive chart display configuration 
options: 

·  Axis options 
o None: do not display the axis 

component of the selected 
seismic data files. 

o Display X/Y/Z Axis: display all 
axis component data of the 
selected seismic data files. 

o Depth Range: specify a desired 
depth range for which the axis 
component data should be 
displayed. 

·  Full wave options 
The same options exist as described 
for the axes, with one additional 
option: 
o Absolute Value - if checked then 

the absolute value of the full 
waveform is displayed; otherwise 
the � yx angle (either derived from 
the Incident Angle analysis or 
guessed) should be specified.   

 
As previously outlined the user can automate the seismic data file naming and saving process.  In 
that case the program may be able to recognize whether and if so, how the signals have been 
polarized.  Based on this information the traces will be given the colors as indicated in the 
graphical interface box: 

o D: for traces that are not polarized or where the filename does not meet the BCE naming 
convention 

Figure 18: Depth Profile dialog box 

Figure 19: Depth Profile graphical interface 
box 
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o R: for traces polarized on the right side 
o L: for traces polarized on the left side. 

 
The user can modify the seismic trace coloring scheme by selecting the appropriate color button.  
The coloring scheme is then saved within the sc3dacPro.ini file for future applications. The user 
should select user button in order to implement newly specified chart configuration 
parameters.   
 
If check box Normalize is checked in the Depth Profile graphical interface box, then the 
displayed seismic wave traces are normalized to +/- 1.0.  Alternatively, the seismic amplitudes 
are scaled relative to the maximum amplitude within the displayed seismic profile. Placing a 
check and removing a check within checkbox Display Pre-trigger will result in the display and 
removal of pre-trigger data, respectively (note: in SC3-DAC Pro™  the pre-trigger is not saved to 
file). 
 
Figure 20 illustrates a typical Standard Display VSP of reversely polarized SH waves.  The 
magnifying glass icons (  and ) shown in the top left hand corner allow the user to scale 
the seismic amplitudes in 10% increments.  The legend can be added and removed from the 
display by checking and un-checking the Legend check box, respectively.  The buttons   and 

  allow the user to automatically display and remove all the inputted data files from the 
graphical chart, respectively. 

 
 

 

Figure 21: Filtered (30 to 100 Hz bandpass) 
Standard VSP Display seismic trace profile 
illustrating color coded reverse polarized 
waves 

Figure 20: Display of the PPA Values for the X-
Component Time Series Data 
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The trend line shown in Figure 20 is specified by pressing the middle mouse button (or <shift> + 
right mouse button or <shift> + left mouse button) to identify individual points of interest.  SC3-
DAC Pro™ then automatically draws a line between the points specified and provides a velocity 
estimate2. Pressing options <Ctrl> + left mouse button or <Ctrl> + right mouse button will delete 
the previously specified trend line. Double clicking the middle mouse button will delete all the 
specified trend lines.  The user can select speed button  to save estimated trend lines in an 
interval velocity file (see Figure 10). 
 
As the user moves the cursor over 
individual traces, the corresponding file 
name of the seismic trace is displayed at 
the top centre of the chart.  The user can 
display acceleration, velocity or 
displacement profiles by pressing the right 
mouse button and selecting the desired 
particle motion.  When the traces are not 
normalized, the peak particle accelerations 
(PPA), velocities (PPV) or displacements 
(PPD) are displayed.  Figure 21 illustrates 
an example of the display of the PPA 
values.  The display of peak particle values 
can be enabled and disabled by toggling 
user interface button . A new set of 
data files can be read in by selecting user 
interface button .  
 
Selection of user interface button  
results in the display of the Cascadable 
Filters dialogue box as illustrated in Figure 
22. The Cascadable Filters dialogue box 
allows the user to enable/disable bandpass, 
notch, high pass and/or low pass digital 
zero phase shift frequency filters and set 
corresponding filter parameters.   
 
 
 
 
 
 
 
 
                                                 
2 To obtain accurate interval arrival times utilizing the trend line specification, it is mandatory that the user selects the appropriate 

time index at the exact depth of the probe from which the seismic data was recorded. Alternatively, if check box Enable 
Closest Depth is enabled the SC3-DAC Pro software relates back to the closest data depth when specifying trend lines. 

Figure 22: Cascadable Filters User Interface 
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4.4.2 X-Y-Z-Full Waveform VSP Display 
 
The Utilities�  X-Y-Z-Full Waveform VSP Display option allows the user to simultaneously 
display the X, Y, Z and Full waveform responses onto a VSP graphical display.  In the software 
option the user selects the files to be displayed identically to the previously described for the 
Standard VSP Display option, and the graphical interface box shown in Figure 19 also appears. 
 
Figure 23 illustrates a typical X-Y-Z-Full Waveform VSP Display where the time series data for 
the X-component, Y-component, Z-component and full waveform are displayed.  The user can 
normalize the display locally or globally by opening the Normalize pull down menu and then 
selecting the appropriate normalization option.  By normalizing the seismic data locally, the 
amplitudes of a X-component, Y-component, Z-component and full waveform set of time series 
data for a specific depth are normalized with respect to the absolute maximum value recorded for 
this set of triaxial data.  Normalizing the data globally, all of the displayed seismic data is 
normalized with respect to the absolute maximum amplitude recorded within the entire set of 
displayed data.  Figure 24 illustrates the seismic data shown in Figure 23 following a global 
normalization. 
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Figure 23: Example of X-Y-Z-
Full Waveform VSP Display 
Output where the X-component, 
Y-component, Z-component, and 
Full Waveform Seismic Time 
Series Data is Displayed 

Figure 24: Seismic Time Series 
Data Shown in Figure 23 with the 
Globally Normalization Option 
Enabled 
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Similar to the Standard VSP Display software option, the user can display peak particle values 
for acceleration, velocity and displacement within the X-Y-Z-Full Waveform display.  In addition, 
the X-Y-Z-Full Waveform VSP Display allows for the automation of the interval velocities based 
upon the relative arrival time differences of the peak particle values.  To implement this, the user 
should first select the axis component (i.e., X, Y, Z or full waveform) from which the relative 
arrival time will be calculated by enabling pull down menu Arrival.  Next the user selects menu 
button Show PP so that the peak particle values are displayed.  For example, Figure 25 illustrates 
the PPA values for recorded triaxial data.  The user then selects the appropriate peak particle (PP) 
text box and moves it as desired so that the location of the PP value can be identified.  As the 
user moves the cursor through the graphical profile, interval velocity estimates will be displayed 
within the bottom message window.  The two PP values utilized to obtain the relative arrival 
times will be blink red for easy identification.  For example, in Figure 25 the PPA values at 
depths 7.0 m and 8.0 m are identified by blinking red dots.  The corresponding interval velocity 
is displayed at the bottom of the chart as follows: 
 
   Interval Velocity, X- 7.00m to X- 8.00 m: 311.7 m/s 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 25: Illustration of PPA Values for Captured Tiaxial Data. In 
addition, the interval velocity between depths 7.0 m and 8.0 m is shown 
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4.5 View Seismic Data  
 
The Utilities->View Seismic Data 
option allows the user to analyze a 
single triaxial data acquisition file.  
The analysis features consists of 
filtering the seismic trace, 
overlaying the unfiltered trace onto 
the filtered trace and displaying the 
smoothed Fourier transform of 
either the unfiltered or filtered 
seismic time series.  
 
Upon selecting this option an input 
dialog box appears where the user 
specifies the seismic file to be 
processed.  Figure 26 then shows the 
graphical output that appears once a 
seismic file has been selected.  At 
the top of this figure there are three 
checkboxes (Filter, Overlay, and 
FFT), and the numeric values of the 
time and amplitude at the current 
location of the graphical crosshair. 
 
If the Filter check box is selected the graphical output shown in Figure 27 appears, which shows 
the graphical results after specifying a bandpass of 30 to 200 Hz.  The user may then overlay the 
unfiltered seismic trace onto the filtered trace by selecting checkbox Overlay as illustrated in 
Figure 28.  The smoothed Fast Fourier Transform (FFT) of either the unfiltered or filtered 
seismic trace is derived and displayed by selecting checkbox FFT.  The frequency spectrum of 
the filtered trace is displayed if the checkbox Filter is selected along with the FFT checkbox.  
Otherwise the unfiltered seismic trace’s frequency spectrum is displayed.  Figure 29 shows the 
frequency spectrum of the unfiltered data file shown in Figure 26.  

Figure 26: Main graphical interface in Utilities->View 
Seismic Data software option 
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Figure 27: Filtered seismic 
trace in Utilities->View  
Seismic Data software option 

Figure 28: Overlaying unfiltered 
seismic time series onto filtered 
time series 

Figure 29: Display of frequency 
spectrum of seismic time series 
illustrated in Figure 26 
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Chapter 5 Chart Formatting, Exporting, and Printing  
 
The graphical edit button  displayed at the top left hand corner of the Seismic Data Display 
Screens shown in the previous figures allows for chart formatting, printing, and exporting.  
Figure 30 illustrates the graphical interface that appears when this button is selected, which 
allows for extensive modification of the displayed data and chart attributes.  In addition the data 
can be printed by selecting the Print tab, which brings up the Chart Printing Dialogue Box as 
shown in Figure 31.  Finally, this utility has an extensive electronic Help function, which is 
accessed though the Help button at the bottom left of the screen. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 31: Chart Printing Dialog Box 

Figure 30: Chart Editing Dialog Box 
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Chapter 6 Help Menu 
 

The main menu shown in Figure 1 includes a Help option that includes the following: 
·  About - provides software version information on SC3SC3SC3SC3----DACDACDACDAC    ProProProPro™™™™. 
·  User’s Manual - will output the SC3SC3SC3SC3----DACDACDACDAC    ProProProPro™™™™ user’s manual in a default pdf browser. 
·  Link to BCE  - makes a link to Baziw Consulting Engineers’ web page. 
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Appendix 1 SC3-DAC Pro ™™™™ Installation Procedure 
 
In order for SC3SC3SC3SC3----DAC Pro™DAC Pro™DAC Pro™DAC Pro™ to function properly it is important that the all software (incl. the 
InstaCal software) is installed in the right sequence.  Therefore do not connect the USB-1208HS A/D 
device until step 3. 
 
The software should be installed as follows:  
 
1. Put SC3-DAC Pro™™™™ CD into CD reader; navigate to sub-directory InstaCal 6.01 and install 

InstaCal (select file icalsetup.exe). 
 
2. After installation, reboot the computer. 
 
3. Plug USB-1208HS A/D into USB port and execute program InstaCal.  InstaCal insures that 

the USB A/D device is recognized by the Windows® operating system and allows for 
configuration and calibration.  Verify that the USB-1208HS device is configured as Board #0 
as illustrated below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

If not, select the USB-1208HS A/D device and right mouse click and select the Change 
Board # as shown below. 
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4. Configure the USB-1208HS A/D device as Single Ended by selecting the Configure option 

shown above and selecting 8 Single Ended as illustrated below.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5. Put SC3-DAC Pro™™™™ CD into CD reader; navigate to sub-directory SC3-DAC Pro. Execute 

program setup.exe. 
 
6. SC3-DAC Pro™™™™ default directory is c:\SC3-DAC Pro unless otherwise specified. 
 
7. Execute program c:\SC3-DAC Pro\SC3DACPro.exe. 
 


