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Introduction

This manual is intended for users who begin to process data acquired using the method of
multichannel analysis of surface wave in the RadExPro program. It covers all standard stages of
creation of shear wave velocity profile — data loading, geometry input, calculation of dispersion
images, inversion of dispersion curves.

Theoretical basics of the multichannel analysis of surface wave method can be found in the
sources below:

Park, C.B., Miller, R.D., and Xia, J., 1999, Multichannel analysis of surface waves: Geophysics, v.
64, n. 3, pp. 800-808

Lai, G., Rix, J., 1998, Simultaneous inversion of Rayleigh phase velocity and attenuation for near-
surface site characterization, National Science Foundation and U.S. Geological Survey

Haskell, N. A. 1953, The dispersion of surface waves on multilayered media, Bull. Seismological
Soc. of Am., v. 43, n. 1, p. 17-34.

Dal Moro, G., Pipan, M., Forte, E., Finetti, I., 2003, Determination of Rayleigh wave dispersion
curves for near surface applications in unconsolidated sediments, Expanded Abstract, Society of
Exploration Geophysicists, p. 1247-1250.

Foti, S., 2000, Multistation methods for geotechnical characterization using surface waves: PhD
thesis, Politecnico di Torino, Italy.

All processing is executed on an example of the real data which can be downloaded from our
website: http://radexpro.com/site/files/tutorials/MASWInpData.zip

The archive contains the initial data for the survey: 6 seismic records in SEG-Y format.

Additionally, you can download the existing project resulting from execution of all steps
described in this guidance: http://radexpro.com/site/files/tutorials/MASW _project.zip

Data input, geometry assignment

Create project in RadExPro

All processing of data acquired from the method of surface waves in RadExPro program is carried out
within the frames of projects. A project is a set of the initial data, intermediate and final results of
processing, process flows organized in a uniform database used by the seismic data processing package
RadExPro. The projects are stored in separate folders on a disk, the folder for the project appears
automatically with the project creation.

The project can be transferred from one PC to another simply by copying a folder (provided that all data
used is stored in this folder). Let us create a new processing project. Launch the program using the Start
menu or the icon on the desktop:
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The project manager will appear. Together with this, the dialog box containing the list of the registered
projects will open.

E RadExPro Project Manager E'

Reqistered projects

by Project M ew project... |

[taly _

Summit_project Select project. . |

maswk

A5 _Andy Remaove from list |
Save list... |
Loadlist.. |

Project directony:
JosWakulenkohf-x data

k. Cancel

Press “New Project” button and select the parent directory on the disk where the subfolder with the
project will be created. After that, enter your project name in the window that appeared.

New database

Title ]MASW_proiect

W Create subfolder

Cancel

Make sure that option Create subfolder is marked and press OK. The subfolder with the project name
will appear in the selected directory. Also, the project will appear in the list of the available (registered)
projects. Select it and press OK.



E RadExPro Project Manager

Reqistered projects

by Project M ew project... |

[taly _

Summit_project Select project. . |

maswk

MASYW_Andy Remove from list |

Monaay

f-x ata

Masi Save ligh.. |
Loadlist.. |

Project directany:
J:hprojectzshASW_project

k. Cancel

The home base window of RadExPro program containing the project tree will appear. Now the tree is
empty.

RadExPro 2011.2 >>> MASW_project

Help Options Dastsbase Tools  Exit
-~
NEW
TRASH
ME1 DbliClick. - Defaulk ackion; MEZ - Context menu; MEL - Drag flow to line to copy , L

Initial data loading into the project

Using Windows explorer browse the project folder, create subfolder Data and copy the initial data
there:
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Storage of the data in this folder enables the package to use relative paths to the data files instead of
the absolute ones, which simplifies projects transfer from one PC to another.

Return to the home base of RadExPro. RadExPro database consists of 3 structural levels. The upper level
corresponds to the area where the works were carried out, the medium level — to the line, the lower
one —to the processing flow. Click the right mouse button on the yellow circle, select the option Create
new area and enter the name of the area where the works were conducted.

RadExPro 2011.2 === MASW _project
Help Options Database  Tools  Exit

Mew area name

0k, | Cancel

Similarly, after clicking the right mouse button on the yellow rectangle with the area name, select Create
line and create a new line.



RadExPro 2011.2 === MASW_project
Help  Options  Datsbase Tools  Exit

1 Wiew map

Create ling..,

Rename...
| Delete

ME1 Dbiclick - Default action; MEZ - Context menu; ME1 - Drag Flow ko line to copy

New line name

|Line]

0k, | Cancel

The database enables to keep several areas within the framework of one project, each area may contain
several lines, each line is processed in several flows. In the same manner as we created area and line let
us create the processing flow 010 — Data Load.

At the beginning of each flow name it is recommended to use its number. The procedure of seismic data
processing consists of several stages executed consecutively. RadExPro program arranges the names of

the database structural elements in alphabetical order, so it is reasonable to enumerate the flows for
their displaying in correct logical order.



RadExPro 2011.2 >>> MASW_project
Exit

Help

Qptians

Database Tools

{_—{my areal-{Line1j={010 Data Load

ME1 DhiClick - Default ackion; MEZ - Conkext menu; ME1 - Drag Flow to line to cope

TRASH

g

Proceed to the flow edit mode by double clicking on the flow name with the left mouse button. The flow
edit window will open. The left part of the window shows the flow itself (it is empty now), the right part
shows the library of available processes (modules) divided into sense-groups.

MASW_project/My area/Line1/010 Data Load
Help Options Database Tools Run  Flow mode...  Exit
Datal/O
Trace Input Trace Qutput E |
SEG-Y Input SEG-Y Output
SEG-D Input RAMAC/GPR
SEG-B Input SOrMc
SEG-2 Input GSSI
5C5-3Input Super Gather
Load Text Trace Text Output
Data Input Data Output
Geometry/Headers
Trace Header Math Compute Line Length
Header<->Dataset Transfer Header Averager
Header Qutput shift Header
Trace Header NMOY/NMI Surface-Consistent Calibration *
Interactive Tools
Screen Display 3D Gazer
Plotting* Advanced V5P Dispaly
Signal Processing
DC Removal Hilbert Transform
Resample Amplitude Correction
Bandpass Filtering Butterworth Filtering
Trace Math Transforms
Data Enhancement
2D Spatial Filtering Antenna Ringdown Removal
Burst Noise Removal Ensemble Equilization
F-K Filter Wave Field Subtraction
Radon Transforms Radial Trace Transform
Trace Editing
Trace Math Trace Length
Trace Editing
Narnnvnlintinn
JME1 - Drag module; CErl+ME1 - Copy module; ME1 DblClick - Module Parameters; MBZ - Toggle module; Ctrl+MB2 DbiClick - Delete w




Let us create a flow consisting of modules SEG-Y Input and Trace Output (both the modules are located
in Data 1/O — data input-output group). This flow will read the data from SEG-Y file on the disk and write
it to the project database as the base object - "dataset".

The modules are added to the flow one by one. In order to add a module to the flow, just drag it from
the library on the right side to the flow area on the left side. After doing this, the module parameters
edit dialog window will open. (Further on, this module parameters dialog window in the flow can be
activated with double click on the module name). The modules already in the flow can be dragged
upwards and downwards relative to each other using a mouse.

Let us add SEG-Y Input module from Data I/O group to the flow.
We add the acquired data by pressing Add button and browsing the files location (they were copied to
folder DATA of the current project). Each *.sgy file corresponds to one SP on the line. For the sake of

convenience we shall load all SPs to one dataset in further processing. To do this, we shall select all the
files in the folder and press "Open".
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Tun aiinos: |SEG-Y Files [* 2qy, * segy, " zeq) LJ OrtaeHa
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The list of the added files will appear in the left part of the module. The parameters and files record
format are set in the right part (they are defined automatically, but they can always be changed in case
of incorrect definition by the program). In this specific case the parameters defined automatically are
correct.

After pressing the OK button, the window with module parameters will close and the module will
appear in the flow.



SEG-Y Input E|
Filels) Sample format S ample interval ’70.5
DATANPROOOT_PO0ODT_RSUM. sgy 26 140 R4
DATANPROODT _PO0O0Z_RSUM. soy - Humber of traces |24

DATANPROOOT_POO03_RSUKM. =gy Trace length [1554
v Use trace weighting factar

DATAYWPROOO0T_POO04_RSUKM . sgy
DATANWROOO0T POODS RSUM.2q

f# Big-enidan byte order [SEG- standard]
" Little-endian byte order

DATANPRODOT POO06 RS Lk
Sorted by FFID:OFFSET

« Getal 1 Selection |

(¢ 30 Survey T 20 Survey Prafile 1D

I Remap header value

Add Delets Loadlist.. | Savelist.. |

QK. | Cancel

After SEG-Y Input module we will add Trace Output module to the flow which is to save the read data in
the database. We name the object containing this data as field_data and we will allocate it at the second
level of the database in line called Linel:

Select dataset [Z|

Dbject name |fie||:|_|:|ata

Objects Location

= My area
= Linel
010 Data Load

Fename... | Drelete | 0Ok | Cancel |

Also, to control the loaded data, after Trace Output module add Screen Display module to the flow.
The flow should look as follows:
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MASW_project/My area/Line1/010 Data Load
Help  Options  Database Tools Run  Flow mode...  Exit
SEG-Y Input <- [multiple] Datal/0 4
Trace Output -> field_data Trace Input Trace Qutput
Screen Display SEG-Y Input SEG-Y Output
SEG-D Input RAMAC/GPR
SEG-B Input JAOrMc
SEG-2 Input G551
SCS-3Input Super Gather
Load Text Trace Text Output
Data Input Data Output
Geometry/Headers
Trace Header Math Compute Line Length
Header<->Dataset Transfer Header Averager
Header Output Shift Header
Trace Header NMO/NMI Surface-Consistent Calibration*
Interactive Tools
Screen Display 3D Gazer
Plotting* Advanced VSP Dispaly
Signal Processing
DC Removal Hilbert Transform
Resample Amplitude Correction
Bandpass Filtering Butterworth Filtering
Trace Math Transforms
Data Enhancement
2D Spatial Filtering Antenna Ringdown Removal
ME1 - Drag module; Chrl+ME1 - Copy module; MEL DblClick - Madule Parameters; MEZ - Togale module; Chrl+MEZ DhIClick - Delete e

To run the flow, select Run menu command. As a result the Screen Display window displaying the input

data will appear, and the data will be read from the file on the disk and written into the database. The

Screen Display window that should appear on the screen is shown below.

E® MASW_project/My area/Line1/010 Data Load E@El

Zoom  Common parameters,., Todls St Exit Help
~
FFID 1 2 3
ICHAN 13 5 7 9 11131517 19 21 23 13 5 7 911131517 19 2123 135 7 9111315171921
04 — —— —_——

Tri46  SarmS  Ampige Ei2.5ms W “
4 >
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Field operations execution technique using the method of multichannel
analysis of surface waves

The selection of arrangement parameters while carrying out observations using the MASW method is
directly related to the desirable lateral and vertical resolution. The length of the detector line (D) is
related to the maximum wavelength (Amax): D = Amax, while the maximum depth for which transverse
waves velocity can be recovered is defined as half of the greatest wavelength: Zmax = Amax/2.

On the other hand, the distance between receivers (dx) is related to the minimum wavelength (Amin)
and, accordingly, with the minimum survey depth (Zmin): dx = Amin, Zmin = Amin/2. In practice,
however, the crucial factor defining the maximum wavelength is the source. Normally, it is initial tens of
meters.

It is recommended to use low-frequency (4.5 Hz) vertical receivers for this purpose. Low-frequency
receivers help to achieve registration of waves with greater length, which, in turn, increases depth of
the method. Application of receivers with higher frequency is also admissible.

The offset between the source and the first receiver is usually selected from 1 to 4 dx distances.

The most frequently used type of observations when executing the works using this method is
"profiling", i.e. the source is moved together with the receiving arrangement for a certain step which is
selected in accordance with the lateral resolution of the method.

Geometry assignment

Acquisition parameters:

The data used was the information acquired by the following technique:

Reception line — 24 channels, distance between channels — 1 m (vertical geophones). Offset
between the source and the first receiver — 5 m. All arrangement moved through 1 m.

Geometry assignment to the seismic data means that each trace is given a number of values
which are, consequently, saved in the specified header fields of the dataset in the project
database.
In case of multichannel analysis of surface waves, for proper module operation the following
headers are to be defined:

1. Source position number (FFID)
Channel number (CHAN)
Source axis (SOU_X)
Receiver axis (REC_X)
Offset between the source and the receiver (OFFSET)

ke wnN

In practice, there can be any combination of the filled trace headers. For example, data can be
transferred for processing even with empty headers. In this case they will have to be formed
using the tools offered by the processing package.

For manipulations with the seismic data header fields, the RadExPro package applies Geometry
Spreadsheet tool. Select menu item Database/Geometry Spreadsheet...

12



MASW_project/My area/lline1/010 Data Load
Help  Options. Bek =8 Tools Run  Flowmode,., Exit
SEG-Y Input
Trace Outpul i‘;‘:dt . Trace Input
Screen Displ g iahiloalh SEG-Y Input
S SEG-D Input
Database manager. .. SEG-B Input
Doataset history. .. SEG-2 Input
DHF export SCS-3Input
Load Text Trace
| |Data Input
Database management b
Trace Header Math
Header<->Dataset Tran

Then select the set of the seismic data the geometry of which is to be edited.

Choose dataset ['5—(|

Object name |field_u:|ata

Dhjects Location
field data —|- My area
- Line1
010 Data Load

Rename... | Delete| Higtary... | Ok I Cancel

As a result the header edit window will appear:

field_data - Geometry Spreadshest
Fields Edit Tools Exit

TRACENQ

mqa\m&wnI

To display the required header fields (all header fields registered in the database already exist,
but they are not displayed) select the menu option Fields / Add fields... In the open dialog box
keeping the Ctrl button pressed select the following header fields: FFID, CHAN, SOU_X, REC_X,
OFFSET.

As a result the header edit window should look as follows:

13



field_data - Geometry Spreadsheet
Eields Edit Tools Exi
Ll

[ macmo | mp | cmw | soux | mcx | omsm |
[ 1] 1 1 0.00000 0.00000 0.00000

] 1 3 0.00000 L.00000 L.00000

3 1 3 0.00000 2.00000 2.00000

4 1 4 0.00000 3.00000 3.00000

E] 1 5 0.00000 4.00000 4.00000

L] 1 [ 0.00000 £.00000 £.00000

T 1 7 0.00000 5.00000 6.00000

B 1 8 0.00000 T.00000 7.00000

° 1 9 0.00000 3.00000 8.00000

10 1 10 0.00000 9.00000 2.00000

11 1 11 0.00000 10.00000 10.00000

12 1 12 0.00000 11.00000 11.00000

In this example headers FFID, CHAN are filled correctly, while headers SOU_X, REC_X, OFFSET
are incorrect. In order to edit the headers we will use a standard package tool — Trace header
math.

field_data - Geometry Spreadsheet
Fields Edit BEEEEN Exit
Header math. ..
1 Bt 1 0.00000 0.00000 0.00000
Import...
2 mportSPS .., 2 0.00000 1.00000 1.00000
3 T 3 0.00000 2.00000 2.00000
4 1 4 0.00000 3.00000 3.00000
5 1 5 0.00000 4.00000 4.00000
Iy 1 I n nnnnn £ minnn £ Mnnn

Trace header math enables to execute various mathematical procedures with header fields. The
detailed description of all available procedures can be found in the User’s Guide.

Trace Header Math

Line 1 Pas 1

Ok | Cancel | Check svntax ‘ Load kemplate. .. | Save kemplate. ..

On the basis of the values of headers FFID, CHAN which are filled in the correct manner, we will
use the following formulae to fill the remaining ones:

14



Trace Header Math

sou_x = [ffid]-1
rec_x = [chan]+[ffid]+3
offset = [rec_x]-[sou_x]

Note: it is common for fields FFID and CHAN to be not filled or filled incorrectly. To assign their

values according to the parameters of our observations we can do as follows:
1. Torenumber field TRACENO with values beginning from 1 with step 1. For this purpose
one is to click the left mouse button on header TRACENQO in Geometry Spreadsheet

(blue rectangle) — as a result the whole column of values will be selected, to push button

Insert on the keypad, and to specify the initial value and step in the dialogue that
appeared:

Fill selected block X
Fram 11 Step 14|
Ok I Cancel J

2. To use the following formulae:
ffid = trunc (([traceno]-1)/24) + 1
chan = fmod ([traceno]-1, 24) + 1

The result should look as follows:

15



field_data - Geometry Spreadsheet

Fields Edit Tools Exit
Py
| macmvo | mm | cmav | soux | mecx [ omsm |
1 1 1 0.00000 5.00000
2 1 z 0.00000 &.00000 6.00000
3 1 3 0.00000 T.00000 7.00000
4 1 4 0.00000 £.00000 8.00000
5 1 £ 0.00000 2.00000 9.00000
3 1 & 0.00000 10.00000 10.00000
T 1 T 0.00000 1100000 11.00000
8 1 & 0.00000 1200000 12.00000
9 1 ° 0.00000 13.00000 13.00000
10 1 10 0.00000 14.00000 14.00000
11 1 11 0.00000 15.00000 15.00000
12 1 12 0.00000 1600000 15.00000
13 1 13 0.00000 17.00000 17.00000
14 1 14 0.00000 18.00000 18.00000
15 1 15 0.00000 1900000 19.00000
18 1 16 0.00000 20.00000 20.00000
17 1 17 0.00000 21.00000 21.00000
18 1 1% 0.00000 221.00000 11.00000
19 1 19 0.00000 23.00000 23.00000
20 1 0 0.00000 24.00000 24.00000
21 1 21 0.00000 25.00000 25.00000
22 1 2 0.00000 26.00000 26.00000
3 1 3 0.00000 27.00000 27.00000
24 1 24 0.00000 28.00000 28.00000
15 2 1 L.00000 &.00000 £.00000
26 2 z L.00000 T.00000 6.00000
7 2 3 L.00000 £.00000 7.00000
18 2 4 1L.00000 2.00000 8.00000
v
LM

Save the acquired result with menu item Edit-> Save changes and quit the geometry editor by
pushing Exit.

After assigning geometry of observations, one can immediately proceed to work with the
multichannel analysis of surface waves module.



Work with MASW module

Processing scheme setting
Create new flow “020 — MASW”:

K& RadExPro 2011.2 >>> MASW_proj M=1E3
Help  Options  Database  Tools FS%E
o
O—{My areaHLinelw 010 Data Loal:l| . =
NEW
TRASH
MEL Dbiclick - be.faullt'a.ct'i&n; MBZ - Corlesxt MEnU; ME1 - 'E-Jragnfllaw“tn i ko copy P

Enter the flow and add MASW module located in group Surface Wave Analysis.

Data processing is executed within the framework of a particular processing scheme. A scheme
is a set of dispersion images, associated curves, resulting model, and calculation parameters
and images and model visualization. Each scheme is stored in a separate directory “MASW” of
the project.

When a module is added to a flow, a scheme selection dialogue appears — create new scheme
by pushing button “Browse ...”.

Choose MASW scheme

Browse.., i

Cancel

We will name the scheme as Schemel and save it at the level of the current line. After pushing
OK the module will appear in the list.

Choose MASW Scheme f'5__<|

Object name |Scheme1|

Objects Location

=|- My area
= Linel
010 Data Load
020 MASW

Fename... Delete Cancel




MASW_project/My area/Line1/020 MASW M=

Help Options Database Tools Run Flow mode...  Exit
MASW* DatalfO =~
Trace Input Trace Output =
SEG-Y Input SEG-Y Output
SEG-D Input RAMAC/GPR
S5EG-B Input JS0MMcC
S5EG-2 Input G551
5CS5-3 Input Super Gather
Load Text Trace Text Output
Data Input Data Qutput
GeometryfHeaders
Trace Header Math Compute Line Length
Header<->Dataset Transfer  Heoder Averager
Header Output Shift Header
Trace Header NMO/NMI Surface-Consistent Calibration*
Interactive Tools
Screen Display 3D Gazer
Plotting * Advanced VSP Dispaly
ME1 - Drag module; Chrl+MBL - Copy module; MEL DblClick - Module Parameters; MEZ - Toggle maodule; ChrHMEZ DhIClick -1 0w

Launch the module by pushing button Run. As a result the project control home base window
will appear — “MASW Manager”. The left part of the window shows the list of all the dispersion
curves added in the scheme. The curves are sorted by header SOU_X in ascending order. The
“MASW Manager” project control window will remain empty until an image has been
processed and added.

M MASW Manager

Curves:

Dizperzion
imaging

|nverzion

Delete curve

Delete all curves

Irmpart curve

Export curve

Save | | E «it




Dispersion images calculation
Press Dispersion Imaging button — dispersion images calculation and processing window will
appear:

B Dispersion imaging E]@

from data options

Calculate Calculation
Delete all images ]

[ Impoit dispersion image ] ’ [relete this image ]
|

[ Expart dispersion image

Add curent Q Q @ I | Picking Display
Curve | parameters parameters

Add all

curves

Frequency (Hz)

To calculate a dispersion image push Calculate from data, specify the path in the database to
the field_data dataset saved earlier and push OK.

Choose dataset [‘5__<|
Object narme |fielu:|_u:|ata |
Objects Location
= My area

[=- Line1
00 Data Load
020 MASW
[ Renarme... ] [ Delete ] [ 0k ] [ Cancel ]

Wait till calculation of dispersion images is completed (“Calculating dispersion images”
indicator will disappear). Upon completion, a dispersion image for the first SP in the dataset will
appear on the screen:



Dispersion imaging E“E' E'

[ Import dispersion image J Delete this image ]

Calculate Calculation ’
fram data options v _— ;
[ Expart dispersion image ] [ Delete allimages ]

Add curent Q Q X I | Picking Diizplay
CUMveE e parameters parameters
E— 0 3

o

S0

Add 4l 400
curves

300

2004

Phase velocity (mjis)

100

10 15 20 25 30 35 40 45 =01) 55 &0 65
Frequency (Hz)

Frequency = 22,1 Yelociky = 495,92 Yalue = 10.5

Dispersion images are calculated automatically for all SPs in the current dataset (in this case, 6
dispersion images will be calculated).

By default, an image is calculated in the range of phase velocities 0 to 500 ms with the step of 1
ms and the range of frequencies 0 to 70 Hz. If the image exceeds frequency or velocity limits,
calculation parameters can be changed by pushing button “Calculation options” and repeating
the process starting from the dataset selection. In our example the specified calculation
parameters enable us to receive sufficient informative dispersion image, no change of ranges is
required.

After the dispersion image appears on the screen it is necessary to extract the dispersion curve
by image picking on a maximum of amplitudes. By default, the mode of automatic picking is
activated — the points are automatically placed between the first and the last amplitudes on a
maximum in the specified window with the assigned step, the parameters are set by Picking
parameters option.

Click once on the left mouse button on a maximum in the left part of the dispersion image and
once on a maximum in the right part of the image (as shown in the figure below). As a result
the dispersion image will be picked on all the maxima of amplitudes with the assigned step
between these two points. The points position can be changed by holding the right mouse
button on this point and moving it to the required place. The point is deleted with double click
of the right mouse button on the point.

Picking smoothing is executed upon pushing the smoothing button in the toolbar. Achieve
picking similar to the picture:



B Dispersion imaging |:| |E| rz|

. [ Import digpersion image J ’ [relete thiz image J
Calculate Calculation
from data options : = ;
[ Export dispersion image ] [ [elete all images ]

Add curmrent PFicking Diizplay
CUIve @!—P—B [ parameters parameters
Add all
CUIvES

Phase Yelocity {m/s)
pa
=]

[
=)
o

Frequency (Hz)

Fraquency = 54.17 Yelocity = 486,39 Value = 11,95

I Selection of the principal mode on the dispersion image is not always simple and
unambiguous procedure. It can be complicated both by dominance of higher modes and a wide

maximum in the lower frequencies.
It is well to bear in mind that change of picking in relatively small limits can cause a significant
deviation of velocities in the resultant model.

After picking of one image is completed proceed to the dispersion image related to the next SP

by pushing the right arrow on the toolbar LD— Execute the picking of the remaining
images in a similar manner:

B Dispersion imaging E)E)X) 8 vispersion imaging EEx

[ Dekotisinege |

]
image | [ Dellealimages |

X
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After all curves are received, they are to be added to the list of curves that will undergo the
processing procedure (they will be submitted to the input of the inversion procedure). To
achieve this, push Add all curves on the left in the dispersion images calculation window. As a
result the curves will appear in the list of the project home base window:
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Inversion procedure

Before starting curve fitting process it is necessary to set the initial environment model.
Push Inversion button — the initial model filling type selection dialogue window will appear.

Initial model is empty

Let us select automatic filling by pushing button "Yes". As a result the initial model parameters
setting window will appear.

Selection of the initial model parameters:
1. Half space depth. An approximate half space depth estimate is to be selected in
accordance with the maximum wavelength divided in two. We will define the maximum
wavelength on the basis of the dispersion image related to the first SP. The extreme point
has the frequency of ~ 13 Hz and the phase velocity of ~ 265 km/s, which corresponds to a
wavelength of approximately 20 m.
Let us set half space depth equal half of this wavelength, i.e. 10 m.

2. Now we set the number of layers — 5 with their thickness progressing with depth.
Number of layers — 5, Layer thickness — Progressive.

3. We will leave the remaining parameters setting by default having changed only the value
to be fixed during the inversion: Fix Pos — Poisson’s ratio is fixed to changing Vp (the
detailed description of parameters is given in the User’s Guide).
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Push OK, a window displaying the automatically received initial model will appear:
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Triangles designate midpoints of the arrangement to which curves and, accordingly, transverse

velocity lines are anchored. Proceed to the curve fitting mode by double clicking on the left
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The curve fitting window will appear. By default, blue color points at the picked curve related to

e first SP.

the SP specified in the Source field:
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The lower part of the window contains the initial model of the environment based on the
parameters set by us earlier. To display the theoretical curve for this model push Theoretical
Curve —it is highlighted in red color:
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Launch the theoretical curve fitting process by pushing button Run Inversion. The current
environment model and the associated curve are updated on each iteration. The process stops
when of the specified root-mean-square error is achieved. The result of curve fitting for this SP:
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To display transverse velocity lines over the dispersion curve push Parameters and mark the
“Show Vs” field. Also this tab provides possibility to display grid parameters setting:
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The curve fitting option Edit model gives the user wide range of opportunities to learn
influence of various environment parameters on changes of the dispersion curve form.

Push button Apply — the current model for SP 0 will be displayed in the Inversion final model
window:
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Curve fitting for remaining SPs can be executed in a similar manner.

As the inversion process is ambiguous and much depends on the initial model, we will do as
follows — we will set the fitted model on the zero SP as the initial model for the remaining SPs.
For this purpose in Inversion window we push the right mouse button on this SP triangle and
select option Spread this model to all shot points.
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Now, having a realistic initial model for all SPs, we launch inversion for the whole line by

pushing button Run Inversion @ on the taskbar.

The inversion result is shown in the figure below:
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To test curve fitting quality on any SP one has to double click on the SP triangle — a fitting
window for this particular curve will appear.

This image gives allocation of transverse waves velocities and is an aggregate result that can be
uploaded to a grid file (*.grd) for further operations.
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