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1.  Overview 
 

This module is primarily for the display of inversion results of 2-D shear-wave velocity (Vs) cross sections 
[*(Vs2D).TXT].  However, other types of text data produced from various stages during the use of this 
program can also be displayed by using this module.  Examples may include the 2-D Vs confidence map 
[*(2DConf).TXT], Young's modulus map [*(YoungsModulus).TXT], Shear modulus map 
[*(ShearModulus).TXT], depth-slice map [*(DS).TXT], etc. 
 
In addition to the purpose of display, this module can also perform editing of input data such as 
changing surface (or depth) coordinates in the Vs cross section file.  It can also apply certain processes, 
such as generating a depth slice map from multiple Vs cross sections, generating an average 1-D Vs 
profile, converting Vs data into Young's and Shear modulus data, and so forth. 
 
To display one of these files, in the main menu go to "Display" → "S-Velocity (Vs) Data" → "2-D Vs Cross 
Section (*.TXT)" and then select a text file, as shown below. 

 

 
 

 
 

The module has a top tool panel consisting of five (5) tabs: "Files", "View", "Edit", "Process", and "Chart", 
as shown below.  Types of task controlled by each tab are briefly described below. 
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Files Another file (*.txt) can be opened to replace current file displayed, or to display it in a 
new tab (e.g., "Display 2" tab).  A multiple number of files (up to ten [10]) can be 
displayed in different tabs.  This makes it convenient, for example, to compare 2-D Vs 
cross sections from different sites, different processing sequences, with different display 
attributes, etc.  The chart image can be saved and printed.  A complete set of chart 
control variables can be saved as default and then can be retrieved whenever necessary. 

 
View All display attributes can be accessed and controlled.  A complete listing of the previous 

processing history can also be displayed if the file [e.g., *(HST).TXT] was saved.  Contents 
of an input data file can also be viewed.  The Vs confidence map [*(2DConf).TXT] can be 
displayed in the next tab.  The complete description of all chart-related controls is 
provided in the PS User Guide "Chart Controls." 

 
Edit Values and related labels in the input file can be edited.  For example, the distance unit 

can be changed, or surface coordinates can be shifted by a certain value.  The inter-
preted bedrock topography can be digitized and corresponding coordinates can be 
saved as a separate file (*.TXT). 

 
Process Input data can be processed to generate various types of other useful data.  For 

example, Vs values can be converted to Young's (E) and Shear () moduli by providing 
density and Poisson's ratio information, which can be typed in (for constant values), or 
imported from an external file (*.TXT) (for variable values).  Depth (Z)-slice maps 
[*(DS).TXT] can be generated from a multiple number of Vs cross sections obtained from 
parallel survey lines.  Two cross sections can be subtracted or added for specific 
comparison purposes.  The entire data can be averaged to generate an average 1-D 
(depth) profile [*(2DVs).LYR].  The bedrock topography can be drawn on the cross 
section by the program from a value specified for the iso-velocity contour line (e.g., Vs = 
500 m/sec). 

 
Chart Complete or a portion of the chart-related variables can be saved or retrieved simply by 

clicking one button. 
 
 
 
 
 

  

Chart%20Controls.pdf
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2.  Files 
 

 
 

Open Opens another file (*.txt) to replace current file displayed. 

New Opens another file (*.txt) to be displayed in a new tab.  The following example shows 
the display window with three (3) files opened on three different tabs ("Display 1", 
"Display 2", and "Display 3"). 

 

*.bmp Saves chart image as a graphic file (*.bmp, *.jpg). 

Print Prints the current chart image with additional information that can be specified in a 
separate control dialog to follow. 

Export Saves all current settings for chart display as a separate data base file (*.DB_), as 
illustrated below. 

Import Imports a previously saved file (*.DB_) that contains all chart display settings, as 
illustrated below. 
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3.  View 
 

 
 

Controls Shows a dialog that contains all the chart controls, as shown below.  Functions of this 
control dialog are explained in PS User Guide "Chart Controls." 

 

Grid Displays dotted horizontal and vertical grid lines on the chart. 

X* Increases (right click = decreases) horizontal chart scale.  Click chart axis for dialog. 

Y* Increases (right click = decreases) vertical chart scale. Click chart axis for separate dialog. 

Zoom Zooms in a specific area in the chart by drawing a rectangle with the mouse. 

Full Size Displays input data set in its full range in both horizontal and vertical axes. 

Refresh Refreshes the current chart image to apply the most current changes made. 

Contents Displays 3-column data of the input file in a separate window, as illustrated below. 

History Displays a separate history file (if it exists) that contains a complete history of previous 
processing, as illustrated below. 

  
  

Chart%20Controls.pdf
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2D Conf Displays 2D velocity (Vs) confidence file [*(2DConf).txt] corresponding to the 2D velocity 
file [*(2DVs).txt], as illustrated below.  The confidence distribution indicates numerical 
sensitivity during the inversion that can be used as an indirect measure of confidence 
level at the corresponding area of the 2D velocity (Vs) cross section. 

 

 
 
Click a chart axis to display a separate axis control dialog, as shown below.  The following dialog appears 
on clicking the depth axis of the chart above. 
 

 
 

Axis range can be specified by putting values in the "MIN" and "MAX" boxes.  Increment of axis labeling 
is specified in "INCREMENT" box.  Check "Grid visible" box to display dotted grid lines overlapped on 
chart.  Check "Automatic scale" box if the scale is to be automatically configured based on the input data 
range.  Check "Grid to data limits" box to limit the gridding range only within the input data range.  
Otherwise, gridding can be extended outside the data limits. 
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4.  Edit 
 

 
 

Digitize If this button is depressed, then the following message box will appear.  The message 
instructs that a multiple number of points in the chart can be clicked that may follow a 
certain horizon of interest in the chart (for example, the interpreted bedrock 
topography).  The 2D Vs cross section below illustrates this procedure. 

 

 
 

 
 

 Once all points of interest are clicked, then depress the "Digitize" button to save the 
points as a separate file (*.txt), an example of which is opened below using Notepad. 
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Edit Values ( ) Values in the input file (*.txt) can be edited in various ways.  For example, the 
surface (X) coordinates in the input file (i.e., the 1st-column values) can be 
increased by "10.0", as illustrated below in the control dialog that will appear 
once this button is clicked.  The type of variable can be selected in the "Variable 
to edit" radio box, and the type of operation can be selected in the "Operation" 
radio box.  The amount of edit can be specified in the "Edit Value" box. 

 
 If the distance unit is to be changed, then select the "Convert Distance Unit" tab 

where the specific unit, "feet" or "meter", can be selected. 
 

   
 

 Labels for the horizontal and vertical axes can be edited in the "Axis Labels" tab.  
In this case, make sure to check the "Update Axes Labels" box after editing the 
necessary labels.  Click the "OK" button to save the edited data as a separate file 
as illustrated below [*(Edit).txt]. 

 

  
 
 
 

  



PS - Velocity (Vs) Display (2-D Cross Section) 

 

9 

 

5.  Process 
 

 
 
Bedrock* A line of iso-velocity (Vs) (for example, Vs = 500 m/sec) can be drawn on top of the 

current chart image to represent an interface of specific interest (e.g., overburden/ 
bedrock interface).  Click the button to draw the line as illustrated below, the velocity 
(Vs) of which can be specified in a separate control dialog, also shown below. 

 

 
 

 The iso-velocity can be specified in the "Contour velocity (m/sec)" box.  The "Min. 
search depth" indicates the minimum depth below which the searching will start.  The 
"Curve smoothing (%)" will apply the moving-window smoothing (i.e., averaging) to the 
original searched line.  The attributes of the contour line can be specified in the 
"Contour Line Attributes" box that includes "Line width", "Mark style", and "Color..." 
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1-D Vs The average 1-D velocity (Vs) can be generated by summing all the velocity values along 
the surface direction in the chart.  Then, this 1-D Vs model is saved as a separate 
layered-earth file (*.lyr) as illustrated below.  The output is saved with "(AveVs)" post fix 
at the end of the file name.  The chart below shows the average 1-D Vs of the saved file. 

 

 
 

 
 

Z-Slice A depth-slice map [*(DS).txt] can be generated from multiple 2-D Vs cross sections 
oriented in parallel with each other.  First, open multiple 2-D Vs cross sections in 
different tabs (e.g., "Display 1", "Display 2", etc.).  Then, select a specific display (e.g., 
"Display 1") and click "Z-Slice" button to invoke the following control dialog. 
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 The dialog above shows that a depth-slice map will be created for the 5-10 m depth 
range as specified in "Begin" and "End" boxes.  A transverse (Y) coordinate ("-5") is 
specified in the "Orthogonal (Y) coordinate" box.  Then, click "Save To (*.txt)" button to 
specify the output file name, as illustrated below.  If output data is to be added to an 
existing file [*(DS).txt], then make sure the "Append output" box is checked.  Also, check 
the "Update labels" box to carry the new labeling information into the output that can 
be specified in the "X-axis (longitudinal)", "Y-axis (transverse)", "Map title", and "Value 
title" boxes.  Click the "OK" button to output current depth-slice data. 

 

 
 

 A message box like the one below will indicate the current depth-slice data will be saved 
as a separate file (*.dc) in the same format used in the dispersion-curve file (*.dc) so 
that it can be displayed using the same module (go to "Display" →  "Dispersion Data" → 
"Dispersion Curve" in the main menu). 

 

 
 

 The following depth-slice map [*(DC).txt] is opened using the same module used to 
display a 2-D Vs cross section (i.e., "Display" → "S-Velocity Data" →  "2-D Cross Section" 
in the main menu). 
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 This depth-slice map previously displayed was created using the same (instead of 
different) 2-D Vs cross sections displayed in three (3) different tabs.  However, three 
different longitudinal (Y) coordinates (-5, 0, and 5) were assigned for the "Orthogonal 
coordinate" during the construction (to simulate cross sections at different transverse 
locations).  The individual output from one 2-D Vs cross section that was previously 
saved as a dispersion-curve file (*.dc) is displayed below to illustrate what it may look 
like. 

 

 
 

Sum/Subtract ( ) Two 2-D Vs cross section files can be summed together or one can be 
subtracted from another.  Click the button to display the following control 
dialog.  The file displayed in the selected tab (e.g., "Display 1" tab) is always 
considered to be the "Current File."  Then, choose an operation in the yellow 
box [i.e., sum (+) or subtract (-)].  The "Target File" can be selected from the files 
listed in the combo box to the right that shows all the files open in different tabs.  
Default is the one adjacent to current file (i.e., next or previous file).  Click 
"Output" button to specify the output file name and path. 

 

   
  
 Check "Apply to GRID's" box if the operation is to be applied to the grid data of 

each file that is already created at the time of display.  Otherwise, the operation 
will be applied to the original data set in the input text files by applying 
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interpolation (and extrapolation if necessary) to the appropriate surface 
locations.  Check the "Output in percents (%)" box if output data are to be 
scaled in percents (with respect to the current file).  Check "Display Output" box 
to display the output automatically. 

 
 Check "Update Axis Labels" if output data will have different labels, and update 

them accordingly in the "X-axis (longitudinal)", "Y-axis (transverse)", "Map 
title", and "Value title" boxes.  The "Y-axis (transverse)" is the depth axis for a 
2-D cross section. 

 
 The example below tries to subtract (-) the cross section in "Display 2" from the 

one in "Display 1" tab, both of which are inversion outputs from the same set of 
dispersion curves.  In this case, the purpose of this operation is to check where 
major differences exist between the two outputs from the same input data set.  
The subtracted results are displayed in "Display 3" tab. 

  

   
 

 
 

Young's Shear-wave velocities (Vs's) in the 2-D cross section can be converted to Young's 

modulus (E) using the equation of E=2   
       where  = density (kg/m3) and   = 

Poisson's ratio.  Two additional variables, density () and Poisson's ratio ( ), have to be 
provided.  Click this button to display the following dialog where two options are 
available for that: (1) use constant values for both, and (2) import an external text file 

that contains the distribution of both in 4-column format; X, Z, , and   (an example file 
is displayed later).  Both cases are illustrated below. 
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 Check the "Use constant values for both" to use constant values throughout the entire 
section.  Then, the following dialog will appear where both values can be entered.  Click 
"OK" and then another dialog to specify output file name (*.txt) will appear.   The output 
will be displayed in another window as illustrated below where output values are 
displayed in 50-5000 MPa. 

 

  
 

 
  
 The following illustrates the option of using an external file.  Check the "Use a text file 

with a format: [X Y (or Z) Rho Pos] without []" and click the "OK" button.  A file open 
dialog ("Open Density & Poisson's Ratio File") will appear and in this example the file 
"RhoPos.txt" is imported, contents of which are shown below in Notepad.  Click "OK" 
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and a "Save As" dialog to specify output file name (*.txt) will appear.   The output will be 
displayed in another window, as illustrated below, where output values are displayed in 
10-10000 MPa.  A message dialog will also appear that indicates separate text files of 
density [*(Density).TXT] and Poisson's ratio [*(Pos).TXT] will be generated and saved.  
Both of these saved files are also displayed below. 
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Shear Shear-wave velocities (Vs's) in the 2-D cross section can be converted to Shear modulus 

() using the equation, =   
  , where  = density (kg/m3).  Therefore, one additional 

variable of density () has to be provided.  Click the button to display the following 

dialog where two options are available for that variable: (1) use constant value of  for 

the entire section, or (2) import an external text file that contains the distribution of  in 

3-column format—X, Z, and  (an example file is displayed later). 
 

 
 

 Check "Use a constant value" to use a constant value throughout the entire section.  
The following dialog will appear where the value (e.g., "2000") can be entered.  Click 
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"OK" and then a "Save As" dialog will appear for you to specify output file name (*.txt).   
The output will be displayed in another window, as illustrated below, where output 
values are displayed in 50-5000 MPa. 

 

  
 

 
 

 The following is an example of choosing the "Import a text file with a format: [X Y (or Z) 
Rho] without []" option.  Click the "OK" button to close the dialog and the "Open 
Density File" dialog will appear.  Choose the external file ("Rho.txt"), contents of which 
are displayed in Notepad containing density values at two different depths (Z = -1.0 and 
-15.0) and at two different locations (X = 20 and 70).  Once the file is imported, the 
output shear modulus map will be displayed, as illustrated below, where values are 
displayed in 50-5000 MPa.  
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6.  Chart 
 

 
 

Chart control variables of the current display (e.g., axis range, color scale, etc.) can be saved as default 
by clicking the "Set" buttons, while the saved default variables can be retrieved by clicking the "Get" 
buttons.  The entire set of variables are saved and retrieved by clicking the Set ( ) and Get ( ) 
buttons, respectively.  Axis variables (minimum, maximum, and increment) for the horizontal axis are 
saved and retrieved by the Set ( ) and Get ( ) buttons, respectively.  Axis variables for the 
vertical axis are saved and retrieved by the Set ( ) and Get ( ) buttons, respectively.  The color 
bar variables (minimum, maximum, and value title) are saved and retrieved by the Set ( ) and Get 
( ) buttons, respectively. 
 
When the "Get" button ( ) for the entire set of variables is clicked, the following dialog will appear 
where individual variables can be selected to import. 
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