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INTRODUCTION

Pile-MASTER software is designed for processing and interpretation of the data obtained by the
seismoacoustic method of surveying building structures.

Software Pile-MASTER is applied when studying:
- driven and bored piles;

- foundation reinforced concrete slabs;

- tunnels.

Software Pile-MASTER allows to:
1. process the data obtained by Sonic Integrity Testing and the impact method in order to solve
the following problems:
a. determination of piles’ length,
b. determination of pile integrity,
2. conduct dynamic attribute analysis of seismic gathers for:
a. searching for weakened piles with reduced concrete strength,
b. evaluations of pile-soil contact conditions,
c. assessment of the condition of the foundation slab with ground,
d. search for voids behind tunnel lining.
3. solve other geotechnical problems related to the processing of seismoacoustic data.
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1 PROGRAM SETUP AND RUNNING

To install the program run the file "setup.exe" and then follow the instructions.
The following points should be kept in mind during setup and operation of the program:
1. To successfully install the GeoTechControl software, user needs administrator rights.

2. Once the software is successfully installed, GeoTechControl can be launched either through
the Windows Start menu or through a shortcut created on the desktop.

3. When installing a new version of GeoTechControl software on a computer that already has one
of the previous versions installed, you do not need to uninstall the already installed version. The
new version will automatically overwrite the old one.

4. When installing an older version of GeoTechControl software on a computer on which a later
version of the software is already installed, it is recommended that you uninstall the current version
before installing the older one.

5. After successful installation, a working folder of the program will be created, which can be
found in Windows Explorer at: "%appdata%/GeoTechControl».

a. The folder «%appdata%/ GeoTechControl /Data» is recommended for storing projects as
well as raw and processed data.

b. Program logs are stored in the folder «%appdata%/GeoTechControl/Logs». If errors are
detected, technical support will request data from this folder.

System requirements

- Recommended operating systems: Windows 10, Windows 7.
- Preinstalled ".NET Framework" version 4.7.2 or higher.

- RAM: at least 2 Gb.

- Intel(R) Core(TM) i3 or better processor.
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2 WORKING WITH PROJECTS
2.1 GeoTechControl main window

K GeoTechControl - o

1
Iile 2 BIZ0I7S 23

Sroject Open dats folder

Fig. 1. Program main window

Main window of the GeoTechControl program (Fig. 1) have the following functions:

1. Main menu
a. Project management
b. Opening the Impact Method window
c. Downloading a graphical report
d. Opening the working folder of the program
2. Project toolbar
a. Add a folder to the project
b. Add a seismic gather to the project
c. Add an image to the project
d. Assembly of seismic gathers
3. Open file toolbar
a. Signal display parameters
b. Signal processing parameters
c. Trace picking
d. Signal spectrum
e. Interpretation panel
Project tree
5. Seismic gather / image display area
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2.2 Project creation

A project in the GeoTechControl software is a local SQLite database file with the ".db" extension.
The database stores all files that are added to the project, as well as the display, processing and
interpretation settings for each file.

To create a project, select the "Project - New Project" menu item (Fig. 2).

K. GeoTechControl

Project | Open data folder

| New Project 59

Open Project

Project Settings
Impact Method

Export »

Exit

Fig. 2. Menu choice for new project creation

The "Create Project" dialog box will open. Enter the name of the new project (without extension)
and click "Save" (Fig. 3). To cancel the procedure for creating a new project, click "Cancel".

K Create project X
T > Artyom Khmelnitsky > AppData > Roaming > GeoTechControl » Data v O Search Data P
Organize v New folder f= « (7]
s/ Name Date modified Type Size
3 Quick access
Impact Data 2 22.04.2020 0:34 File folder
& Downloads
Raw data 22.04.2020 0:54 File folder
Wi Folder Raw data - Copy 01,05.2020 22:44 File folder
B This PC [2] TestProject.db 26.05:2020 22:20 Data Base File 77116 KB
2B 3D Objects
[ Desktop
£ Documents
& Downloads
D Music
[&] Pictures v
File name: | MyProject] v
Save as type: | GeoTechControl project Files (*,db) v
A Hide Folders Save | Cancel

Fig. 3. Project creation dialog box

After clicking "Save" in the appearing dialog box, choose whether or not to create a subfolder for
the project (Fig. 4).
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Create subfolder

Do you want to create subfolder for project?

Fig. 4. Project subfolder creation dialog box
If you chose not to create a subfolder, the database file will appear in the folder selected in the

"Create Project" dialog box (Fig. 5).

Artyom Khmelnitsky > AppData > Roaming » GeoTechControl > Data

A

Name Date modified Type Size
Impact Data 2 22,04.2020 0:54 File folder
Raw data 22,04.2020 0:54 File folder
Raw data - Copy 01.05.2020 22:44 File folder
[&] 1_DSC05708.PG 28.06.2018 11:18 IPG File 2326 KB
s 2_DSC05708.PG 28.06.2018 11:18 IPG File 2326 KB
/ ﬁ MyProject.db 31.05.2020 11:20 Data Base File 28 KB

Fig. 5. New project file without creating a subfolder

If the choice to create a subfolder was made, in the folder selected in the "Create Project" dialog
box, a folder with the name of the new project will be created. The database file will appear in the
new folder with the project name (Fig. 6).

+ Artyom Khmelnitsky » AppData > Roaming » GeoTechControl » Data »

~

Name Date modified Type Size
p Impact Data 2 Fite folder
/ I MyProject l File folder
<
Raw data File folder
Raw data - Copy File folder
& 1_DSCO5708.PG 28.06.2018 11:18 JPG File 2326KB
&) 2_DSCO5708JPG 28,06.2018 11:18 IPG File 2326K8
Artyom Khmelnitsky > AppData > Roaming > GeoTechControl > Data » MyProject
Name Date modified Type Size
3 MyProject.db 31.05.2020 11:16 Data Base File 28K8

Fig. 6. New project file with subfolder creation

After successful creation, the project will be opened in the program. The program header and the
project tree will show the project name (Fig. 7).
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K. GeoTechControl - Myprojen..\

Project Open data folder

T

[ ] MyProject

e
Sl
[ ]

41

Fig. 7. Project opened in the program
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2.3 Project opening

An existing project can be opened through the menu "Project — Open Project"” (Fig. 8).
‘" GeoTechControl

Project | Open data folder

New Project

| Open Project

Project Settings
Impact Method

Export ’

Exit

Fig. 8. Project opening menu

After selecting "Open Project" the project file selection dialog box will open. Select the desired
project file and click "Open" (Fig. 9).

£ select project File X
™ > Artyom Khmelnitsky > AppData > Roaming > GeoTechControl > Data v D Search Data el
Organize v New folder ==« [H e
£ Name Date modified Type Size
3 Quick access
Impact Data 2 22.04.2020 0:54 File folder
& Downloads ;
Raw data 22.04.2020 0:54 File folder
BRAFOkies Raw data - Copy 01.05.2020 22:44 File folder
B This PC 4] MyProject.db 310520201257  DataBaseFile 28KB
=) 3D Objects
[l Desktop
[£| Documents .
& Choose file
& Downloads
D Music
& Pictures
B Videos
o N B v DN e
File name: | MyProject.db v| |GeoTechControl project Files (*d v
S — - =

Fig. 9. Open project file dialog window
The selected project will be opened in the program (Fig. 7).
To transfer a GeoTechControl project to another computer, simply transfer the database file and

open it via the "Project - Open Project" menu. All the data loaded into the project will be
transferred in the project file "db".
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2.4 Project tree

Working with the project tree is similar to working with folders and files in the Windows file
browser (Explorer). It is possible to organize data storage in the project in folders.
A hierarchical folder structure with no nesting restrictions is supported.

Two types of files can be added to folders:

1. Seismic gathers
a. SegY or ddb files, recorded by 2-channel seismograph IDS-1 (Logis-Geotech, Russia).
b. Tflfiles, created by Pile-MASTER software.

2. Images in JPEG format.

2.4.1. Adding folders to a project

To add a folder to the project, select a folder already existing in the project and click the "Add
folder" button on the toolbar (Fig. 10).

K2 GeoTechControl - MyProject
Project Open data folder

[SR@T ..

1. Choose folder

2. Press "Add Folder”
Fig. 10. Adding folder to a project

Important: New folders can only be added to existing ones. If when you click the "Add folder"
button no folder is selected in the project tree, an error window will appear (Fig. 11).

Selected item is not a folder! >

Flease, select a folder in the project tree to add new folder!

Fig. 11. Error message when adding a folder to the project

If when you click the "Add folder" button in the project tree a folder was selected, the window for
entering a new folder name appears (Fig. 12).

K2 input — O *

Plesase, input new folder name.

| Raw date‘ |

| Ol | | Cancel |
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Fig. 12. New folder name dialog box

Enter a name and the new folder will be added to the project. In order to see the new folder expand
the one that was selected when adding the new folder (Fig. 13).

1 ‘.‘ GeoTechControl - MyProject 2 “‘ GeoTechControl - MyProject
Project Open data folder Project Open data folder

340 Tl @ T,
S «

[(] Raw data < New folder

Press expand folder

Fig. 13. Expanding a folder in the project tree

2.4.2. Adding seismic gathers to a project

To add a seismic gather to the project, select the folder already existing in the project and click the
button "Add seismic files" on the toolbar (Fig. 14).

K2 GeoTechControl - MyProject

Project Open data folder

e
4 ("] MyProject
Raw data

2. Press "add

ﬁ ] E}. i files"

%= 1. Choose folder

Fig. 14. Adding seismic gather to a project

Important: seismic gathers can be added only to the already existing folders. If when clicking the
button "Add seismic files" the folder in the project tree is not selected, the window with an error
message will appear (Fig. 15).

Folder is not selected! bt
Please, select a folder in the project tree to add files!

Fig. 15. Error message when adding seismic gather to a project

If by clicking the button "Add seismic files" a folder was selected in the project tree, the dialog box
of file selection will appear. Select one or more seismic files and click "Open" (Fig. 16).
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K2 Select Files X
<« v 4 « AppData > Roaming > GeoTechControl > Data > Raw data v O Search Raw data pel
Organize v New folder == » [N o
A Name Date modified Type Size &
3 Quick access
i— " (] 0001.sgy 01.05.2015 12:51 SGY File 20KB
ownloads
[ 0002.sgy 01.05.2015 19:51 SGY File 20KB
Mz fuldes [} 00035y 010520151951  SGYFile 20KB
B This PC [ 0004.5gy 01.05.2015 19:51 SGY File 20KB
P 30 Objects ] 0005.5gy 01.05.2015 1:51 SGY File 20KB
B Desktop | ] 0006.5gy 01.05.2015 19:51 SGY File 20KB
o [] 0007.sgy 01.05.2015 19:51 SGY File 20KB
BN ] 0008.sgy 01.05.2015 12:51 SGY File 20KB
& Downloads [ 0009.sgy 01.05.2015 19:51 SGY File 20KB
J Music | ] 0010.sgy 01.05.2015 19:51 SGY File 20KB
=] Pictures [ 0011.sgy 01.05.2015 19:51 SGY File 20KB
B Videos [ 001259y 01.05.2015 19:51 SGY File 20KB
VAL e d e £ ¥ |—'] 0013.say 01.05.2015 19:51 SGY File 20KB ™
File name: | "0010.sgy" "0001.sgy" "0002.5gy" "0003.5gy" "0004.5gy" "0005.5gy" "0006.5gy" "0007.5gy" " V| {SeiSMiC data (*sgy; “ddb; ")) |
I Open I ’ Cancel \

Fig. 16. Seismic gather file selection dialog box

In order to see the files added to the project, expand the folder that was selected before clicking
"Add seismic files" (Fig. 17).

K. GeoTechControl - MyProject
Project Open data folder

4 T il

4 "] MyProject
o o
4 0001.sgy
$— 0002.sgy
4 0003.sgy
¥ 0004.sgy
4 0005.sgy
4 0006.sgy
4 0007.sgy
4 0008.sgy
4 0009.sgy
$— 0010.sgy

Fig. 17. New files added to the project tree
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2.4.3. Adding photos to a project

To add photos to the project, select a folder already existing in the project and click the "Add
photos" button on the toolbar (Fig. 18).

K2 GeoTechControl - MyProject

Project Open data gdﬁ—_/ 2. Press "Add

(ST . e
4 "] MyProject ) l

I ["] Raw data

Photo 1. Choose
folder

Fig. 18. Adding photo to a project

Important: Seismic gathers can be added only to the already existing folders. If the folder in the
project tree is not selected when clicking the button "Add photos", a window with an error message
will appear (Fig. 19).

Folder is not selected!

Please, select a folder in the project tree to add files!

Fig. 19. Error message when adding seismic gathers to a project

If a folder has been selected in the project tree when you click the "Add photos" button, a file
selection dialog box will appear. Select one or more photos and click "Open" (Fig. 20).

n Select Photo

X
T > Artyom Khmelnitsky > AppData > Roaming > GeoTechControl > Data » v O Search Data P
Organize v New folder Bz~ [ @
i Name Date modified Type Size
3 Quick access
Impact Data 2 22.04.2020 0:54 File folder
& Downloads
Raw data 22.04.2020 0:54 File folder
My Foder Raw data - Copy 01.05.2020 22:44 File folder
[ This PC |s] 1_DSC05708.0PG 28.06.2018 11:18 JPG File 2326KB
) 3D Objects |s] 2 DSC05708.0PG 28.06.2018 11:18 JPG File 2326 KB
I Desktop
£ Documents
¥4 Downloads
D Music
[&] Pictures
B videos
o2 WMle Do IO N
File name: | *1_DSC05708.JPG" "2_DSC05708.JPG" vl ;Photos (*.jpg) e
Fig. 20. Photo selection dialog box
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In order to see the files added to the project, expand the folder that was selected before clicking
"Add photos" (Fig. 21).

K2 GeoTechControl - MyProject
Project Open data folder

IR AT LR
4 ["] MyProject

I [] Raw data

‘

=& 1_DSC05708.JPG 7
[~& 2_DSCO5708.JPG

Fig. 21. New files added to the project tree

When uploading photos to the project, it is possible to automatically link them to piles.
In order to automatically link photos to piles, the following conditions must be met:

1. The required piles must be initialized in the project (see section 2.7). The piles in the
project must be initialized for correct generation of the graphical report and binding of the
measurement results to the surveyed piles.

2. The name of files with photos should start with the name of the pile that is in the project.
After the name of the pile there should be a symbol " " in the file name. For example, there is a
pile in the project with the name "1". If the file name with the photo is "1_DSC05708.JPG", then
the photo will be automatically linked to the pile "1" (Fig. 22)

K. GeoTechControl - MyProject
Project Open data folder

(942 W.idle.
4 ] MyProject
P[] Raw data
:
[~ 1_DSC05708.JPG | Pile: 1
[~&] 2_DSCO5708.JPG | Pile: 2

Fig. 22. Photos linked to piles

GeoTechControl 15




2.5. Viewing files

To view the seismic gather file, left-click on it in the project tree (Fig. 23).

c GeoTechControl | Project: TestProject_2 | Selected node: TestProject_2
Project Open data folder

(42 T (e ® &R S

I' "] New Folder -0.001+
4 ["] Raw Data CLICK
4 0001.sgy / 0
0002.s
- gy 0.001-
4 0003.sgy
4 0004.sgy 0.002-
4 0005.sgy
4 0008.sgy 0.0034
4 0007.sgy
4 0008.sgy 0,004

Fig. 23. Selecting a seismic gather file for subsequent viewing

As a result, the image of the selected seismic gather will appear in the signal area (Fig. 24).

[ GeoTechControl - MyProject - a X
Project Open data folder
Hacin: ie)
42 - i,
4[] MyProject

4[] Rawdata

4~ 000259y
4~ 0003.s9y
4~ 0004sgy
4~ 00055y
4~ 00065y
4~ 0007:sgy
4~ 00085y
4 00095y
4 0010sgy
4 (] Photos
[ 1.DSCO5708PG | Pile: 1
[ 2_DSCOST08PG | Pile: 2

20

Fig. 24. Viewing seismic gather file

To view the photo, double-click on it in the project tree (Fig. 25).

16 GeoTechControl




ﬂ GeoTechConfrol | Project: TestProject_2 | Selected node: TestProject_2

Project Open data folder
AN ;e < F
WD W. e, @ LR &
“ cLICK

4 ["] New Folder /
[~8] 1_DSC05708.JPG | Pile: 1
e 1_Hammerlf).tﬂ -1.55
[~ 2_DSC05708.JPG | Pile: 2
4 2_HammerlD.tl | Pile: 2
4 3_HammerlD.tfl

I [} Raw Data

-1.254

=14

Fig. 25. Selecting a photo to view

As a result, the selected photo appears in the signal area (Fig. 26).

[ GeoTechControl - MyProject
Project  Open data folder

RS W. e, e W

4[] MyProject

=3 2_DSC05708.0PG | Pile: 2

Fig. 26. Viewing a photo
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2.6. Setting display of seismic gathers

The program allows to flexibly adjust the parameters of seismic gather display. To call the menu
for setting the display parameters, display the gather on the screen and press the button "View
configuration" of the toolbar in the main window of the program (Fig. 27).

K2 GeoTechControl - MyProject
Project Open data folder

.. 2 N

4 ("] MyProject j
| [‘_JRawData 1 Z ¥ 4 5§ 6 ¢ & 93019 12

4 ("] Assemblies

$— 1_rezifl | Pile: 1
¥ 2_mettfl | Pile: 2
¥— 2_rez.tfl | Pile: 2
¥ 3_mettfl | Pile: 3
¥— 3_rezifl | Pile: 3
4 4_metitfl | Pile: 4
¥— 4_reztfl | Pile: 4
$— 5_mettfl | Pile: 5

L K ra-#l1Dila. S5

Fig. 27. Opening the menu for setting seismic gather display parameters

After clicking on the "View configuration" button a menu of display settings will open (Fig. 28).

[ GeoTechControl | Project: TestProject 2 | Selected node: 1_HammerlD.tfl — a X
Project Open data folder

LR W iile. Sl AN 4

0001

»

Fig. 28. Menu for setting seismic gather display parameters

You can select one of the five options for displaying the seismic gather (Fig. 29).
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I
&
x

View parameters X
View mode SeismichMode -
Gain SeismichMode
_ LineMode
1 Fit traces mode EillPositive
Colormap HeatMap

HeatMapWithLine

Contrast
S DR )

Fig. 29. Selecting the seismic gather display mode

Fig. 30 shows examples of what a seismic gather looks like for each of the five options:

A — Seismic mode.

b — Fill Positive.
B —Single line.
[—Heat map.

[ —Heat map + Simple Line

b
1 2
0
2 BN RN 2N
| !
4 .......................................................
6 .......................
8 [ I R e I EEEE R IR LN IR
Fig. 30. Examples of seismic gather display in different modes
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In addition to selecting the seismic gather display mode, you can control the following parameters:
1. Gain. Amplification when displaying the signal.

2. Fit traces mode. Additional modes of traces display (Fig. 31). None - traces are displayed
"as is". Clip traces - traces are clipped to neighboring traces. Fit traces - the trace amplitude is
aligned to the width of the area occupied by the trace.

3. Contrast. Changing the image contrast in HeatMap and HeatMapWithLine modes.

- >
View parameters X
View mode Seismichode v
Gain 1
1 Fit traces mode | None &
Mone
Colormap
< it
g Con\/tjraﬁt 1 Clip |

Fig. 31. Selecting trace alighment mode
To change the horizontal sweep of the graph, use the mouse wheel with the Ctrl key pressed.
To change the vertical sweep of the graph, use the mouse wheel with the Shift key pressed.

To change the signal location on the graph, drag the graph with the left mouse key pressed.

Press the middle mouse button to switch to the default settings.

The selected options are automatically applied to the opened files.
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2.7. List of piles in a project

To build graphical reports and bind the seismic gathers interpretation results to them, it is
necessary to initialize the piles in the project. The list of piles in the project is edited through the
menu "Project - Project Settings" (Fig. 32).

u GeoTechControl - MyProject

Project | Open data folder

New Project

e

Project Settings iy
Impact Method

Open Project

Export »
Exit

77

4— 0005.sgy
Fig. 32. Selecting "Project Settings" menu to edit the list of piles

By default, the list of piles in the project is empty.
To add a new pile click the "+" button (Fig. 33).

K. Project settings window X
Project piles

Fig. 33. Button to add a new pile in the "Project settings window"

In the appearing window, enter the name of the new pile and click "OK" (Fig. 34).
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‘.‘ Project settings window >
Project piles
]|
E2 nput - ] x
Plesase, input new pile name.,
New Pile |

Fig. 34. Entering the name of a new pile

A new pile will appear in the list of piles (Fig. 35).

u Project settings window

Project piles

(B
1

“l——_._.___

Mepeq 3aKpbiTHEM OKHA PeAAKTUPOBAHUA
cnucka ceall obAsaTenbHo HammnTe "Save”,
HHAaue W3MeHeHNA He ByayT coxpaHeHel

i

Fig. 35. Updated list of piles in the project
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3 WORKING WITH FILES
3.1. Combining files into supergathers

When working with a dual-channel seismograph IDS-1, for each pile a set of files with two traces is
recorded. The number of files is determined by the number of recordings repetitions. Before
further data processing and interpretation, it is recommended to combine individual realizations
into supergathers.

Before assembling seismic gathers it is necessary to add the raw data to the project (Fig. 36).

K2 GeoTechControl - MyProject
Project Open data folder

4— 0002.sgy

4— 0003.sgy
4 0004.sgy

4 0005.sqy /
$— 0006.sgy
4 0007.sgy

4— 0008.sgy
4— 0009.sgy

Fig. 36. Raw data, added to a project

In order to open the supergather window it is necessary to select the folder containing the raw
data in the project tree and click the corresponding button (Fig. 37).

K. GeoTechControl - MyProject
Project Open data folder

0942@ 7. ]
4 [ MyProject \
‘
+ 0001.sgy‘\
4— 0002.sgy

4— NON3.cav
Fig. 37. Opening of the supergather window

After pressing the button to open the supergather window it will open (Fig. 38).
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B2 Assembly Set - O x

a001.zgy f~| Save single assembly !
0002 =gy 1

000323y Add assembly | | Load field report 3 ﬁ
000 =gy

B05.=gy Enabled From file To file Channel  Pile name Suffix
000629y
0007 =gy
D008.=gy
0008.2gy
0010.=gy

0011.=gy
0012.=gy
0013.=gy
00 1d.=gy
0015.=gy
O06.=gy
0017 .=gy
0018.=gy
0010.=gy
0020.=gy
0021.=gy

0022.=gy

00232gy Save to disk ¥ | MyProject 4 | Save set || Close

Fig. 38. OKHO COOPKM ceMcMmorpamm

The areas of supergather window are marked in Fig. 38: 1 — list of files in the selected folder; 2 —
button for manual single assembly; 3 — area for automatic assembly of gathers using the field log
file or via filling in the table; 4 — file saving control.
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3.1.1. Manual assembly of seismic gathers

For manual single assembly of seismic gather select in the list the files to be merged and press the
button "Save single assembly" (Fig. 39. EQuHuyHas cbopka ceticmozpammsi)

B Assembly Set — O >

Save single assembly \

Add assembly | | Load field report ﬁ

Enabled From file To file Channel  Pile name Suffix

=gy
0012.=gy
0013.=gy
001d.=gy
0015.=gy

0016.sgy
0017.=gy
0018.=gy
0010.=gy
0020.=gy

0021.=gy
0022.=gy

202320y . | Save to disk * | | MyProject | Save set || Cloze |

Fig. 39. EAnHMYHana cbopKa cerncmorpammbl

After clicking the "Save single assembly" button, the file-save dialog appears. Enter a file name
(without an extension) and click "Save".

As aresult, a file with a supergather will appear in the selected directory, in which the selected files
will be combined. In case of manual assembly, the resulting file contains all the traces and channels
recorded in the source files. The assembly files have the “.tfl” extension.

To view the assembly in the program, add the assembly file to the project (see section 2.4.2). If the
described operations are performed successfully, you will be able to see the created assembly in
the program (Fig. 40). In the above example, the source files are the realizations recorded by the
two-channel seismograph IDS-1. As a result of assembling 10 two-channel recordings, we got an
assembly consisting of 20 seismic traces.
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[ GeoTechControl | Project: TestProject 2 | Selected node: 1 HammenlD. i - 8 x

Project Open data folder

9

=4 2_DSCO5708.PG | Pile: 2
4 2_HemmerlDf | Pile: 2
4 3 HemmerlDafl

b (] RawDats S| > -
0.0034 7 <

Fig. 40. Supergather

3.1.2. Automatic assembly of seismic gathers through the interface

In the program there is a functionality allowing to automatically collect many seismic gathers at
once. For this purpose it is necessary to fill in the table specifying the order of assembly in the
window of gather assembly. For this purpose it is necessary to fill in the table specifying the order
of assembly in the supergather window.

Filling the assemblies table is possible in two ways:
1. Manually via the program interface
2. Automatically using a field log file

In order to be able to assemble files automatically, file names must be numbers without other
characters. For example: 0001.sgy, 0002.sgy, ...

To add an assembly to the table through the program interface, click the "Add assembly" button.
After clicking the button, a new line will be added to the table of assemblies (Fig. 41).
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K2 Assembly Set — O >

Save single assembly |

Add assembly ‘

0001 =gy Ll
Q002 =gy
Q003 =gy
0004 =gy
0005 =gy
0006 =gy
Q007 =gy
008 =gy
Q000 =gy
0010.=gy

Load field report

HammerlD

0011.=gy

0012.=gy

Fig. 41. Adding an assembly to the table

Each row in the table is one assembly.
A row has the following attributes:

1. Enabled. If this attribute is turned on for a row, then this row will be taken into account
during assembly. If this attribute is disabled, then this assembly will not be created.

2. From file. The number of the file from which the assembly starts. A number, without an
extension, is specified.

3. To file. The number of the file with which the assembly ends. A number, without an
extension, is specified.

4. Channel. The channel number to be taken from the files and used in the assembly. Either a
number denoting the channel number or an "All" raw denoting the use of all channels from the
files is specified. From each file in the selected range from "from file" to "to file" it will be taken the
channel(s) specified in the "Channel" attribute.

5. Pile name. Identifier of the pile to which this assembly belongs.

6. Suffix. Assembly identifier is needed to distinguish assemblies by some attribute. For
example, if a series of records with different sources were taken on the same pile, then Suffix can
be the source identifier.

Add to the table the required number of assemblies and fill in the parameters of the assembly. For
an example of the completed table, see (Fig. 42).
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K2 Assembly Set — O >
0001 =gy ~ Save single assembly
Q002 =gy
O003.sgy Add assembly | | Load field report ﬁ
0004 =gy
Q005.=gy Enabled From file To file Channel  Pile name Suffix
Je0Bzgy 1 10 All 1 met
oereay 11 20 All 1 rez
E:z;j 21 30 All 2 met
i 31 40 Al 2 rez
20t1sgy 4 50 Al 3 met
0012.5gy 51 &0 Al ] rez
0013.5gy 61 70 All 4 met
0014.sgy 71 80 All 4 rez
0015.sgy a1 o0 Al 5 met
D016y 91 100 All 5 rez
0017 =gy
0018.=gy
0019.=gy
0020.=gy
0021.=gy
Q022 =gy
0023 sgy v | Save to disk * || MyProject | Save set | | Close |

Fig. 42. Example of a filled assembly table

To delete a row from the table, select the needed row and click the "delete" button in the upper
right corner of the window above the table.

After completing the table, you should run the procedure of forming and saving the assemblies.
Select where you want to save the assemblies.

Two options are available for saving assemblies:
1. to the computer's hard drive,

2. to a folder in the project

Saving assemblies to your computer's hard drive

In order to save to the hard disk, the corresponding option should be selected in the list of save
locations (Fig. 43).
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B Assembly Set — O >
0001 =gy L Save single aszembly

0002.=gy

000z.=gy Add assembly | | Load field report ﬁ
000 =gy

Q00S.zgy Enabled From file  To file Channel  Pile name Suffix

d0dG.zgy 1 10 All 1 met

;EEE:; 11 20 Al 1 rez

I 21 30 Al 2 met

R 31 40 All 2 rez

00115gy 4 50 Al 3 met

0012:5gy 51 60 Al 2 rez

0073 .sgy 61 70 All 4 met

O04.sgy 71 80 All 4 rez

001550y &1 a0 Al 5 met

Luilis 91 100 All 5 rez

0017 =gy

0018.sgy

0019.=gy

Qo020.=gy

0021.=gy

Q022 =gy

00232gy « | Save to disk ¥ | | MyProject | Save set | | Close

Save to disk
Save to database folder

Fig. 43. Choosing where to save the assemblies

After the save location is selected, click the “Save set” button. The dialog box for selecting a folder
for saving the supergathers will open. Select the desired folder and click "Select folder". The files
corresponding to the filled table will appear in the selected folder (Fig. 44).

Mame " Date modified Type Size

] 06.06.2020 15:19 TFL File 34T KB
] 06.06.2020 15:19 TFL File 347 KB
[] 06.06.2020 15:19 TFL File 34T KB
] 06.06.2020 15:19 TFL File 347 KB
] 06.06.2020 15:19 TFL File 4T KB
] 06.06.2020 15:19 TFL File 34T KB
L] 06.06.2020 15:19 TFL File 347 KB
[] 06.06.2020 15:19 TFL File 34T KB
] 06.06.2020 15:19 TFL File 34T KB
] 06.06.2020 15:19 TFL File 347 KB

Fig. 44. Supergathers recorded in the selected folder
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The name of each supergather is formed according to the attributes "Pile name" and "Suffix" set in

the table of assembilies.

For example, "Pile name" is "1", and "Suffix" is "met". The resulting name of such an assembly

would be "1_met.tfl".

Saving assemblies to a folder in the project

To save the assemblies to a folder in the project, select "Save to database folder" in the Save
location list. In the second list select the folder in the project to save the assemblies to (Fig. 45).
The required folder, where the assemblies will be added, must be previously created in the project

tree.
B2 Assembly Set — O >
0001 =gy # | Sawve single assembly
0002.=gy
000329y Add assembly | | Load field report ﬁ
00 =gy
0005.2gy Enabled From file To file Channel  Pile name Suffix
JeaBsgy 1 10 All 1 met
ES:;’ 11 20 Al 1 rez
S 21 30 All 2 met
T 31 40 All 2 rez
20t12gy 41 50 All 3 met
00125gy 51 60 All E] rez
001325y 61 70 All 4 met
0014.5gy 71 &0 All 4 rez
001559y 81 o0 All 5 met
Lo 91 100 All 6 rez
0017 =gy
0018.=2gy
00109.=gy
0020.=gy
0021.=gy
0022 =gy
0023 sgy Save to databasze folder ¥ || Aszemblies "' Save set | | Close
MyProject
Raw Data
Aszemblies

Fig. 45. Saving assemblies to a folder in the project

Click "Save set", and after the supergathers are successfully completed, they will be added to the

selected project folder (Fig. 46).
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Project Open data folder

ISR RIS HLN @O K¢
4[] MyProject

I ["] Raw Data

4
$— 1_mettfl | Pile: 1
4 1_rez.tfl | Pile: 1
4 2_mettfl | Pile: 2
$— 2_rez.tfl | Pile: 2
4— 3_mettfl | Pile: 3
$— 3_rez.tfl | Pile: 3
4— 4_mettfl | Pile: 4 \
4— 4 _rez.tfl | Pile: 4
4— 5_met.tfl | Pile: 5
$— G_rez.ifl | Pile: &

Fig. 46. Supergathers added to a folder in the project

In case of saving seismic gathers during assembly directly to the folder in the project, it is possible
to automatically link the assemblies with piles. For automatic binding, the assembly attribute "Pile
name" should be the same as one of the pile names added to the project at the time of assembly.
For example, the project already has piles named "1", "2", "3", "4" and "5". If you do all the steps
in the same way as mentioned above, the collected gathers will be automatically bound to the
piles. In the project tree, a reference to the linked pile is added to the file name (Fig. 46).

3.1.3. Automatic assembly of seismic gathers using a field log

Forming assemblies in the case of using the field log is similar to the assembly by filling the table of
assemblies through the interface. The difference is that the table of assemblies is filled by loading
into the program the field log, which contains all the necessary information for the assembly.

The field log file is a .csv text file.
Below is an example of a field log file

From,;To,Channel;Pile;Suffix;
1,10;all;pile-1;met;
11,20;all;pile-1;rez;

21,;30;all;pile-2;met;
31,40;all;pile-2;rez;
41,;50;all;pile-3;met;
51,60;all;pile-3;rez;
61,70;all;pile-4,met;
71,80;all;pile-4;rez;
81,90;all;pile-5;met;
91,100;all;pile-5;rez;
91;100;all;pile-5;rez;
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The file must have the first line with headers.

Each line in the file defines one supergather.

For example: 11;20;all;pile-1;rez;

In this example, all channels in realizations 11 through 20 will be assembled into one seismic gather,
and the name of the assembly file will be "pile-1_rez.tfl".

To load the field log, click "Load field report" and select the field log file in the dialog box that
appears (Fig. 47).

B2 Assembly Set — O >
0001 =gy # | Save single assembly |
0002.2gy
OB0z.sgy Add assembly ‘ oad field ﬁ
0004 =gy
Q005.=gy Enabled From file To file Channel  Pile name Suffix
aeagy 1 10 all pile-1 met
EEE 11 20 all pile-1 rez
I 21 0 all pile-2 met
R 21 40 all pile-2 rez
20t1sgy 4 50 all pile-3 met
00125gy 51 &0 all pile-3 rez
0013.2gy 61 70 all pile-4 met
0014:sgy 71 80 all pile-4 rez
0015.3gy a1 o0 all pile-5 met
Doy o1 100 all pile-5 rez
0017 =gy
0018.=gy
0019.=gy
0020.=gy
0021.=gy
Q022 =gy
0023gy Save to disk ¥ | MyProject | Save set | | Close

Fig. 47. Loading the field log file and the assemblies table filled with it

Then the files with assemblies are saved in the same way as described above.
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3.2. Signal processing

The program has a set of procedures for digital signal processing.

To open the configuration window of digital signal processing, select the seismic gather in the
project tree by double-clicking the left mouse button and click the corresponding button on the
toolbar (Fig. 48).

K. GeoTechControl - MyProject

Project Open data folder - S— /
LA T e <fe}shle

4 "] MyProject
I [*] Raw Data T 2 3 4 5 6 7 8 919041 4243141521617 18:19::20
4 ("] Assemblies

$— 1_metitfl | Pile: 1
- 1_rezifl | Pile: 1
4 2_mettfl | Pile: 2
¥ 2_reztfl | Pile: 2
4 3_mettfl | Pile: 3
$— 3_rez.tfl | Pile: 3
4 4_metitfl | Pile: 4
$— 4_rez.tfl | Pile: 4
4 5_met.tfl | Pile: 5
4 5_rezifl | Pile: 5

Fig. 48. Opening the digital signal processing configuration window

The filter settings menu will open. Select the desired filter in the filter list and add it to the
processing thread by pressing "+" (Fig. 49).

— pod
Processing parameters / X
Add filter: | DecRemoval ¥
DcRemaoval
Enable | Fil - ameters Remove
AutoStatics
Hand3tatics

DiscardTraces
] Apply 1 AmpCaorrection | whe f file
SpatialFilter
TimeTrim \

Fig. 49. Adding filter to the processing thread
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Add filters to the processing thread until it is fully formed (Fig. 50).

— X
Processing parameters X
| Enable Filter | Parameters | Remove |
DC Removal H
Auto Static Correction
0.2 Correction coefficient
Amplitude Correction | From, ms
5 To, ms
[] Apply these parameters when open file

Fig. 50. Example of a generated processing thread

The processing thread is automatically applied to the file when any change is made.

To disable a filter from the processing thread, in the "Enable" column, uncheck the corresponding
filter.

To remove a filter from the processing thread, in the "Remove" column click "X" for the

corresponding filter.
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3.2.1. DC removal

To remove the DC component from the signal, use the "DC Removal" filter (Fig. 51). This filter has

no settings.

-

>

Processing parameters

Add filter: | DcRemoval o

Enable Fil;

DecRemoval
AutaStatics
Hand5tatics
DiscardTraces
] Apply 1 AmpCorrection
SpatialFilter

TimeTrirm

when open file

3.2.2. Automatic static correction

Fig. 51. Selecting a DC removal filter

Use the "AutoStatics" filter (Fig. 52). to enter automatic static correction. This filter has no settings.

—

>

Processing parameters

Add filter:

AutoStatics

W

DecRemoval

Enable Fi

[ 1 Apply ¢

AutoStatics
Hand5tatics
DiscardTraces
AmpCorrection
SpatialFilter

TimeTrirm

ameters

Remove

when open file

Fig. 52. Selecting manual static correction filter

An example automatic static correction procedure result is shown in Fig. 53.
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Fig. 53. Example of applying automatic static correction

3.2.3. Manual static correction

Ona BBOAA aBTOMATMYECKOM CTAaTUYECKOM MNOoMnpaBKM BOCMOAb3yMTecb ¢puabTpom “Auto Static
Correction” (Fig. 54).

— >
Processing parameters X
Add filter: | HandStatics ¥
DcRemoval
Enable | Fil ] rameters Remove
AutoStatics

Hand5tatics -

DiscardTraces

(] Apply t| AmpCorrection  § when open file
SpatialFilter

TimeTrim

Fig. 54. Selecting manual static correction filter

Manual static correction input is available in two variants:

1. By picking.

2. By time value.

To enter a static picking correction, you need firstly to enter the picking for the file (see the section
“First break picking and trace rejection and trace rejection”) and activate the "Use peak" filter

parameter (Fig. 55).
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I
&
x

—— Processing parameters X

Add filter: | Handstatics ¥

Enable Filter Parameters Remove
[ ] Use peak
Hand Static Correction
] i Hand statics time, ms u

[] Apply these parameters when open file

Fig. 55. Selecting the first break picking stacking correction input

An example of the result of entering the first break picking static correction is shown Fig. 56

1234567 8 9%1011121314151617181920 123456 78§ 5%1011121314151617181920

Fig. 56. Example of applying first brake picking static correction

To enter the static correction by time value, deactivate the "Use peak" parameter of the filter and
add the time value to the "Hand statics time" window (Fig. 57).
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|
o
*

—— Processing parameters X

Add filter: | HandStatics ¥ ||

Enable Filter Parameters Remove
[ | Use peak
Hand Static Correction
] 0 Hand statics time, ms m

[ ] Apply these parameters when open file

Fig. 57. Entering the time value for manual static correction

An example of the result of entering the static correction by time value is shown in Fig. 58.

123456 7 8 9%1011121314151617181920 123456 7 8 91011121314151617181920

Fig. 58. Example of entering the static correction by time value

3.2.4. Trace rejection

The trace rejection procedure allows one to exclude some traces from processing.
In order to apply this procedure, you need first mark the defective traces (see section “First brake

piking and and trace rejection”).

To apply the trace rejection procedure, use the "Discard Traces" filter (Fig. 59).
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I
&
x

Processing parameters X

Add filter: | DiscardTraces ¥

DcRemaoval
Enable  Fily ] ameters Remove
AutoStatics
Hand5tatics —
DiscardTraces e

[] Apply § AmpCarrection  §when open file

SpatialFilter

TimeTrirm

Fig. 59. Selecting the trace rejection filter

All filters standing in the signal processing thread after the trace rejection filtering will be applied
to the trace set that lacks the marked traces. An example of applying the trace rejection procedure
is shown in Fig. 60.

i 2 3 4 5 & 7 8 910 11 12 13 14 15 16 17 18 19 20 12 3 4 5 & 7 8 910 11 12 13 14 15

Fig. 60. Example of applying the trace rejection procedure
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3.2.5. Amplitude correction

The amplitude correction procedure is used to compensate for signal attenuation.
To apply the amplitude correction procedure, use the "Amplitude Correction" filter (Fig. 61).

Pt

Processing parameters

Add filter:

AmpCaorrection

Enable @ Fil|

CcRemoval
AutoStatics

meters

Hand5tatics

DiscardTraces

AmpCorrection

L] Apply

hen open file

SpatialFilter

TimeTrim

Fig. 61. Selecting the amplitude correction filter

The amplitude correction has two settings (Fig. 62):

1. Correction coefficient. This coefficient is the degree of the exponential gain profile that

corrects the signal’s amplitude.

2. Window for calculating the signal amplitude, which is applied when aligning traces. The values

are set in milliseconds.

— X
—— Processing parameters X

Add filter: | AmpCorrection ¥ |
Enable Filter Parameters Remove

0.2 Correction coefficient

Amplitude Correction § 0 From, ms
5 | To, ms
Alining window
[ ] Apply these parameters when open file 2
Fig. 62. Amplitude correction filter settings
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When working with files recorded by seismograph IDS-1, it is recommended to use the correction
coefficient from 0.1 to 0.4 at a 20 ms sweep.

For trace alignment, it is recommended to specify a window that includes the first break of the
signal.

An example of applying the amplitude correction procedure is shown in Fig. 63.

1 2 3 4 5 6 7 & 9101112 13 14 15 16 17 18 19 20 1 2 3 4 5 6 7 & 910 11 12 13 14 15 16 17 18 19 20

3 fl N
Fig. 63. Example of applying the amplitude correction procedure
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3.2.6. 2D spatial filtering

To apply the smoothing procedure in the 2D sliding window, use the "Spatial Filter" procedure (Fig.

64).
- X
Processing parameters X
Add filter: | Spatialfilter ¥
DcRemoval
Enable @ Fil; ] ameters Remove
AutaStatics
Hand5tatics
DiscardTraces
] Apply 1 AmpCaorrection  § open file
| SpatialFilter
TirneTrirn

Fig. 64. Selecting the smoothing filter in the 2D sliding window

The smoothing filter in the 2D sliding window has two settings:
1. Number of samples.
2. Number of traces.

These two settings determine the height and width of the smoothing window.

— >
—— Processing parameters x
Add filter: | SpatialFilter
Enable Filter Parameters Remove
Spatial Filter Nsamples‘>
NTraces
[ ] Apply these parameters when open file

Fig. 65. Smoothing filter settings in the 2D sliding window

An example of applying the smoothing procedure in a 2D sliding window is shown in Fig. 66.
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1 2 3 4 5 6 7 & 91011 12 13 14 15 16 17 18 19 20 1 2 3 4 5 6 7 8 9101112 13 14 15 16 17 18 19 20

)

Fig. 66. Example of applying the smoothing procedure in a 2D sliding window

3.3. Signal spectrum window

To open the signal spectrum analysis window, select the seismic gather in the project tree by
double-clicking the left mouse button and click the "spectrum" button in the main program window

(Fig. 67).
N N %

1 214 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20

Q

Fig. 67. Button to open the signal spectrum window

After clicking the button "Spectrum" the window with the average spectrum of the selected seismic
gather will open (Fig. 68). The name of the file for which the spectrum is built is displayed in the
header of the spectrum window. You can open any number of windows with spectra for one or
different files.
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1 2 3 4 5 6 7 8 910 11 12 13 14 15 18 17 18 19 20

K 1_mettl ®

_: ........................................................................

----------------------------------------------------------------------

0% 5000 10000 15000 20000 25000 30000 33000 40000 45000

Mormalized spectrum square: 1334.48
Normalized signal energy: 410.17
Average-weighted frequency: 942,58

MNormalized sguare to frequency ratio: 1.42

Fig. 68. Signal spectrum window

The upper part of the window shows the signal’s spectrum. When you move the mouse in the
spectrum display area, the frequency corresponding to the cursor position is shown (Fig. 69).

B2 1_met.tfl =
- : : : . '
E E E E ~1 8520 Hz
075 -+ 5o oo b S————
o5 [l SRR SRR SR S
] TR O S e o S S
0% 5000 10000 15000 20000 25000 30000 35000 40000 45000
Mormalized spectrum square: 1334.48
Mormalized signal energy: 41017
Average-weighted frequency: 942,56
Mormalized square to frequency ratio: 1.42

Fig. 69. Frequency value corresponding to the cursor position

When you click with the left mouse button on the spectrum display area, the upper limit of the
frequency scale (horizontal axis) will change to the value corresponding to the place where you
clicked with the left mouse button (Fig. 70). To reset the upper limit to the original maximum value,
right-click anywhere in the signal’s spectrum display area.

44 GeoTechControl




B 1_mettf Py

075

0.25

3000 4000 5000 6000 l

1000 2000

Mormalized spectrum square: 1334.48
Mormalized signal energy: 410,17
Average-weighted frequency: 942,56

MNormalized square to frequency ratio: 1.42

Fig. 70. Display of the signal spectrum when the upper limit of the frequency scale changes

The bottom part of the window with the signal’s spectrum displays the attributes calculated from
the spectrum and the signal (Fig. 71).

EJ 1_mett *
1 ' |

075 (-l
D5 Em----------- R R e LT B T

0.25 [ i
00" 5000 70000 15000 20000 25000 30000 F55000 40000 45000

Mormalized spectrum square: 1334.42
MNormalized signal energy: 410,17
Average-weighted frequency: 942,56
MNormalized square to frequency ratic: 1.42

Fig. 71. Attributes calculated by spectrum and signal

The software calculates the following attributes:
1. Normalized spectrum square.
2. Normalized signal energy.
3. Average-weighted frequency.
4. Normalized square to frequency ratio.

Attributes can be used to analyze single spectrograms as well as to build attribute maps when
working with the impact method (see section “Impact method (building attribute maps»).
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3.4. First break picking and trace rejection

To open the picking tool, click the corresponding button of the toolbar in the main program window
(Fig. 72).

ol N
1’2 3

a

VA

Fig. 72. Opening the picking tool

After clicking the "Picking Tool" button in the upper right corner of the main program window the
corresponding interface will appear (Fig. 73).

— >

Picking Tool X
| HandStatichlode i

Fig. 73. Picking Tool interface

Picking Tool allows one to perform two operations (the option is selected in the tool’s list):
1. First break picking.

2. Picking of rejected traces.
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3.4.1. First break picking

Select the HandStaticMode option in the list to switch to the first break picking (Fig. 74).

— >

Picking Tool X

Hand5tatichMode =
Hand5tatichMode

/ DiscardTracesMode

Fig. 74. Selecting the first break picking mode

Mark the first break for each seismic gather trace by dragging the pick marker with the left mouse
button pressed (Fig. 75).

N

1T 2 3 4 5 & 7 & 910 11 12 13 14 15 16 17 18 19 20

Fig. 75. First break picking
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3.4.2. Trace rejection

To switch to DiscardTracesMode, select the corresponding option in the (Fig. 76).

- .

Picking Tool X

CiscardTracesMode

| HandStaticMode
I DiscardTracesMode

Fig. 76. Selecting the trace rejection mode

Click the left mouse button to mark the rejected traces. The selected traces are marked with red
rectangles (Fig. 77).

@0 R &

04

10.0005

0.0074

0.0015+

0.0024

0.00254

0,003

0.0035

Fig. 77. Examples of marked rejected traces.
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4 INTERPRETATION (PILE CONTROL)

4.1. MNaHenb MHTepnpeTaumm CEMCMOrPaMMbl

The seismic gather interpretation panel is opened by the button "ruler" on the toolbar in the main
program window (Fig. 78).

K. GeoTechControl - MyProject

Project Open data folder . /
(CIET. e @&/ 5|

4 [ | MyProject
b [*] Raw Data 0 2 3 4 5 6 7 8 990 32435142154
4 ("] Assemblies

$— 1_mettfl | Pile: 1
4 1_rez.tfl | Pile: 1

$— 2_mettfl | Pile: 2
¥ 2_rez.tfl | Pile: 2

$— 3_mettfl | Pile: 3
$— 3_rezitfl | Pile: 3

4— 4_mettfl | Pile: 4
$— 4_rez.tfl | Pile: 4

$— 5_mettfl | Pile: 5 2
¥ 5_rez.tfl | Pile: 5
¥ 1_mettfl

Fig. 78. Opening the seismic gather interpretaltion panel

After clicking on the button of the interpretation panel it will open (Fig. 79).

nmerlD .t - x
[ 4] F
@ &5k &
Interpretation panel X
o] Mode | DepthMode s Add boundary
Time, s  Interval Velocity, m/s Effective Velocity, m/s Depth, m
00005 Interpretation Result
P-wave velocity in pile: NaN
0.007+ Length of pile: NaN
’ ’ Set pile for the selected file:
0,00154

0.0024 ) ’ ’ ’ )
0.00254
0.0034
0.0035
0.004{

0.0045+4

Fig. 79. Seismic gather interpretation panel

Interpretation is available in two modes (Fig. 80):

1.  Velocity mode. In this mode user enters an interval velocity for the boundaries, based on
which the depths (lengths) are calculated.

2. Depth mode. In this mode user enters the boundaries’ depths based on which the velocities
are calculated.
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I
&
*

Interpretation panel X

Mode | DepthMods - Add boundary

Time, s Velocityhlode s | Effective Velocity, m/s Depth, m
DepthMeode

nte rpre tation Result

P-wave velocity in pile: NaN
Length of pile: Nah

Set pile for the selected file: ¥

Fig. 80. Selecting the interpretation mode

To add a boundary, click on the corresponding button (Fig. 81). The first boundary is added without
velocity and with a depth equal to O m - it is the top of the pile.

— >

Interpretation panel X
Mode | VelocityMode = Add boundary
Time, = Interval Velocity, m/s Effective Velocity, m/s Depth, m
Interpretation Result
P-wave velocity in pile: NaM
Length of pile: NaMN

Set pile for the selected file: “’

Fig. 81. Adding the boundary

Each added boundary appears (Fig. 82):
1. Inthe table on the interpretation panel: each row of the table represents a boundary.

2. Asahorizontal blue line on the seismic gather.

You can change the position of the boundary by moving the corresponding horizontal blue line with
the mouse holding the left button. After moving the boundaries you have to update the table in
the interpretation panel by clicking the "update" button (Fig. 82).

The bottom part of the interpretation panel will show the interpretation result (Interpretation
Result — Fig. 82). The result of either pile length or effective velocity in the pile is marked in bold,
depending on the interpretation mode selected.
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mmmmm ID.f1 — x
Interpretation panel X
Mode | VelocityMode o Addbnundary
Time, s Interval Velocity, m/s Effective Velocity, m/s Depth, m
- | 0000237 |4000 0.0

0004518 [4000 4000 86 B
0006238 [4000 4000 132
Interpretation Result
P-wave velocity in pile: 4000
Length of pile: 13.2

0.0024 ) ’ ’ ’ ) Set pile for the selected file:

00025

0.0034

0.0035 ' ’

0,004

0.0045

0.005 ’ ’

0.0055-

0.0064

0.0065-

0,007

00075 ’

0,008

Fig. 82. Added boundaries and the result of pile length calculation

In the interpretation table in "Velocity mode" you can edit the interval velocity (Fig. 83). In the
depth mode you can edit the depth for each boundary.

— X

Interpretation panel X
Mode | VelocityMode Add boundary [
Time, s Interval Velocity, m/s Effective Velocity, m/s Depth, m
0.000237 |4000 0.0 x|
0.004518 |4000 4000 8.6 3¢
0.006838 |4000 4000 13.2 |5¢]
Interpretation Result
P-wave velocity in pile: 4000
Length of pile: 13.2

Set pile for the selected file: b

I

Fig. 83. Interpretation table for seismic gather
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To remove the boundary, click the "X" button. (Fig. 84).

Interpretation panel

N |

Mode | VelocityMose Add boundary [

Time, s Interval Vielocity, mfs  Effective Velocity, m/s Depth, m

0.000227 (4000 0.0
0.004518 (4000 4000 2.6
0.006228 (4000 4000 13.2

Interpretation Result

P-wave velocity in pile: 4000
Length of pile: 13.2

Set pile for the selected file: |

Fig. 84. Button for deleting boundary

To link the seismic gather to a pile, you need to select the required pile in the list of piles at the
bottom of the interpretation panel (Fig. 85). If there are no piles in the list, you need to add them
in the project settings.

- Pt
Interpretation panel X
Mode | VelocityMode - | Add boundary
Time, s Interval Velocity, m/s Effective Velocity, m/s Depth, m
0000227 4000 0.0
0004578 (4000 4000 8.6
0006838 4000 4000 13.2
Interpretation Result
P-wave velocity in pile: 4000
Length of pile: 13.2

Set pile for the selected file: ¥

1

2

Mew Pile

Fig. 85. Selecting a pile in the list of piles in the interpretation panel
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4.2. Graphical report building based on pile

In order to build a graphical report, go to menu "Project->Export->All pile reports" menu (Fig. 86).

U GeoTechControl | Project: TestProject_2 | Selected node: 1_HammerlD.tfl

= TN

Project | Open data folder

New Project

Open Project

Project Settings
Modules » || Pile: 1 0-
Export » | | All pile reports ”
[PIEZ b
- 0.0005+
— Pile: 2
4 3_HammerlD.t
b [} Raw Data 0.001+
0.0015+
0.002 1
0.0025+
0.003 1
nnnag_ \

Fig. 86. Menu for graphical reports export

Reports for all files that have an interpretation and are linked to piles will be generated
automatically and saved as ".png" images in the folder specified in the folder selection dialog box.
An example of graphical report is shown in (Fig. 87).
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Report:1
0.00054 P-wave average velocity: 4000 m/s
Pile length: 13.20 m

4Rt Boundaries
0.0015 Time, s Velocity, m/s Depth, m

0.0002 0 0.00
0,002+ ’ ) 0.0045 4000 8.56

0.0068 4000 13.20
0.0025
0,003
0.0035
0,004+
0.0045
0,005+ '
0.0055 <
0,006+
0.0065
0,007+
0.0075
0,008+
0.0085

Fig. 87. Example of a pile report
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5. IMPACT METHOD (BUILDING ATTRIBUTE MAPS)

Pile-MASTER software implements a tool that allows one to work via impact method. The tool
enables to process areal data and build attribute maps calculated from the spectrum of recorded
signals.

To open the Impact Method tool, use the "Project-Impact Method" menu” (Fig. 88).

“‘ GeoTechControl | Project: TestProject_2 | Selected node: Impact data

Project | Open data folder
. . T 3
New Project :}. 2 @\@9 /\R |Q [fl
. =2 ;
Open Project
Project Settings ‘ -0.001 1
|
Modules » | Impact Method e i 3
Export » Parallel Seismic Method
Exit Crosshole Seismic Method | 0.0014
0.002+
0.003+
0.004 -

Fig. 88. Opening the Impact Method tool

5.1. Preparing data for building an attribute map
To build an attribute map, the areal survey raw data must be loaded into the project (Fig. 89).

K. GeoTechControl - MyProject
Project Open data folder

(AR T.idle.
4[] MyProject
I "] Raw Data
b ] Assemblies
I "] Photos
¥ Line01_Point01_Repeat01.sgy
4— Line01_Point01_Repeat02.sgy
¥— Line01_Point01_Repeat03.sgy

¥— Line01_Point01_Repeat04.sgy

4— Line01_Point01_Repeat05.sgy \
4— Line01_Point02_Repeat01.sgy \
$— Line01 Point02 Repeat02.sgy

Fig. 89. Areal survey data loaded into the project
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Open the "Project-Modules-Impact Method" menu for call-in of the impact method window. Fig.
90 shows the general view of the window. In the left part of the window the control tools are
located, in the right part of the window there is an area of map building.

K impact Methed

Folders
TestProject 2

New Folder 15
Raw Data
Impact data

Files

[Load geometry seismic] [create template (seismic]

[0 gearmee 1951 [remevempie 1951

Settings

AverageWeightedFrequency © 03s.
[ interpolste [] Show data points 20 | Marker size.

1| XintepStep [1_| YintepStep [3| Searchradius
2 | Interpb 0 | Interpdl

0 | XMin 0 | XMax

0 ] VMin 0 | YMax

000 | Scale Min (000 | Scale Max

Interpalation mode

[ Show colorscale

15 125 1 075 s 025 0 0 os ors

Fig. 90. Impact method window

The "Folders" list shows the folders available in the project (Fig. 91).

u Impact Method

Folders
Raw Data

Azzemblies
Phaotos \
Impact Data

Files

Fig. 91. List of project folders in the Impact Method window

Select the required folder in the list of folders — with the loaded areal survey data. The list of files
of the selected folder will be displayed in corresponding list (Fig. 92).
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u Impact Method

Folders
Raw Data

Azzemblies
Photos

| Irnpact Data

Files
LineQ1_Pointd1_Repeat0l.sgy )
Line01_Paint01_Repeat02.sgy
Line01_Point01_Repeat03.sgy
Line01_Paint01_Repeat0d.sgy
Line01_Point01_Repeat05.sgy
Line01_Paint02_Repeat(01.sgy
Line01_Point02_Repeat02.sgy

Fig. 92. File list of the folder selected in the "Folders" list

File names must be organized in such a way that they contain information about the observation
point and repetition number. An example of the correct organization of file names is shown in Fig.
92. In the name (from left to right) there should be written: profile number — point number —
repetition number.

Then one needs to prepare and upload a geometry file, after which the attribute map building will
be available.

5.1.1. Preparing a geometry file in manual mode

Option 1
If the names of the raw data files are organized so that they include a profile, a point, and

realization number, then use this method.

Fig. 93 shows an example of how the geometry file should be organized to be loaded into the
GeoTechControl software. The file format is .csv. The sequence of columns is strictly as specified
in the example.

1 Lineld;PointId;XPosition;YPosition;Zposition; FileNameMask; Channel
2 1;1;0;0;0;Line0l PointOl;all
3 1;2;1;0;0;Line0]l Pointd2Z;all
: 1:3:;2;0;0;Line0]l Pointl3;all
o 1;4:;3;0:0;Line0]l Pointl4;all
& 1;5:5;0:0;Line0]l PointdsS;all
T 1;6;7;0;0;Line0]l Pointle&;all
g 1:;7:;10;0;0;Line0l Point07;all
2 2;1;0;1;0;Line02 Pointll;1l
10 2;2;1;1;0;Line02 Pointd2;1
11 2;3;2;1:0;Line02 Pointl3;1
12 2:;4:3:1;0;Line02 PointO4;1
Fig. 93. Geometry file example
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The first line in the file represents columns headers. Each subsequent line represents one
observation point.
For each observation point in the file it should be written the following:
Number of profile (Lineld).
Point number on the profile (Pointld).
X coordinate of the observation point (XPosition).
Y coordinate of the observation point (YPosition).
Z coordinate of the observation point (ZPosition).
Filename mask for files, written on the specific observation point (FileNameMask).
Channel to be taken from files to calculate attributes (Channel).

Nouhkwhe

Option 2

If the names of files with raw data represent a position number (as, for example, it is implemented
in the seismograph IDS-1), then use this method.

Fig. 94 shows an example of how the geometry file should be organized to be loaded into the
GeoTechControl software. The file format is .csv. The sequence of columns is strictly as specified
in the example.

E;FileFrnm;FileTn;X;Y;Snurce;Channeﬂ
1;1:5;6610;3;1large metal;l
;6;10;661074;1large metal;l
#11:15:6615:3;1large metal:l
sla:20:6615:4;1large metal:l
2;21;25;0620;3;1large metal;l
6;26;30;0620;4;1arge metal;1l
T;31;35;0625;3;1large metal;l

e T o Y L
[N P ¥ ]

s Ch

Fig. 94. Geometry file example

The first line in the file is a comment.

The second line in the file represents columns headers. Each subsequent line is one observation
point.

For each observation point in the file it should be written the following:

1. Number of point (Ne).

2. Number of the first file on the point (FileFrom).

. Number of the last file on the point (FileTo).

. X coordinate of the observation point (XPosition).

. 'Y coordinate of the observation point (YPosition).

. Type of source (Source).

. Channel to be taken from files to calculate attributes (Channel).

N oo bw

When initializing geometry through both the first and the second method, it is necessary to keep
in mind:

- The point position must be specified in a rectangular coordinate system.

- Channel is specified by a value corresponding to the number of the channel to be taken for
the calculation from files. If you want to perform calculations for all channels from the file, you
should write "all" in the "Channel" column.
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- The filename mask for files must be the common initial part of the file names related to this
observation point. For example, if the names of the files recorded at a point are given as
"Line01_Point01_RepeatO01" and "LineO1 Point01 Repeat02", then the filename mask can be
"Line01_Point01_Repeat" or "Line01 _Point01". That is, the repetition number is not included in
the mask, but the point and profile number are included in the mask, so that the set for a given
point contains all the required repetitions.

5.1.2. Preparing a geometry file via template generation

After selecting the folder with signals in the impact method window, you can generate a template
of the geometry file (Fig. 95).

The program will automatically generate a geometry file template for the selected set of names of
files with signals. The masks will be defined with the condition that the repetition number is the
last characters in the file name.

u Impact Method

Folders

TestProject_2

New Folder 1.5
Raw Data

Impact data

Files

/

0.51

‘Load geometry (seismic]‘ |Create template [seismic}‘

‘ Load geometry (ID5-1) ‘ | Create template (ID5-1) ‘

Fig. 95. Button for generating a geometry file template

In the appearing save file dialog box enter the name of the template file and click "save".

As a result, a geometry file will be generated based on the set of files displayed in the "Files" list. In
the name of such file masks will be written and it will be necessary to add numbers of profiles,
observation points, point coordinates and channel (Fig. 96).

GeoTechControl 59




Line Id;Point Id;Xposition:Yposition;ZPosition;Filename mask:Channel;
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10 :::::Line02 Point02 Repeat::

Fig. 96. Example of a generated geometry file template (seismic mode)

Fig. 97 shows an example of the generated geometry file template in "IDS-1" mode - in the case when the
file names are numbers.

[= test Templatel DS cav E3
1 Geometry file for IDS-1 (EXAMPLE)
2 LineId;File From;File To;XPosition;YPosition;Zposition;Channel
3 1;1;10;1;0;0;71
& 1;11;20;2;1:0;1
Fig. 97 Example of a generated geometry file template (IDS-1 mode)
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5.2. Building attributes map

Before attributes map building select the folder with impact method data in the "Folders" list and
load to the program the geometry file, prepared according to the above described requirements
(see section 5.1.1 and section 5.1.2) and corresponding to the selected set of files. To load a
geometry file by the first method (see section 5.1.1 — Option 1) press the “Load geometry” button.
To load a geometry file by the second method (see. section 5.1.1 — Option 2) press the “Load
geometry IDS-1” button.

u Irmpact Method

Folders

TestProject_2 ]
MNew Folder 1.5+
Raw Data T
Irnpact data

) 1.254
Files ]

LineC1_Paintd1_Repeat01.sgy 2
Line01_Point01_Repeat02.sgy
LineC1_Paintd1_Repeat03.sgy
Line01_Point01_Repeat0d.sgy
LineC1_Paointd1_Repeat05.sgy
Line01_Point02_Repeat0l.s

. : 0.75
LineC1_Paintd2_Repe o
Load geometry {seismy(reate template (seismic)
0.5+
Load geometry (IDS-1) | | Create template (ID5-1)

Fig. 98. MmnopT daiina reomeTpmum B Nporpammy

After the geometry file has been successfully loaded, the limits of the attributes values (color scale)
will be updated in the lower part of the settings panel in the Impact Method window (Fig. 99):
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Settings

|AuerageWeightedFrequenq.r * |
[ Interpolate  [] Show data paints Marker size

X Interp Step Y Interp Step Search radius
Interp b EI Interp d

0 | XMin X Max
0 | ¥Min
Scale Min Scale Max

| MearestMeighbor + | Interpolation mede

|EOI0rmap.let v | [] Show calarscale

Export esv

Fig. 99. O6bHOBNEHHbIE 3HAYEHMA NPEeAEeNOB KapTbl M aTpMbyTa Nocae yCnewHOoM 3arpy3km reoMmeTpum

In the "Settings" panel, by default, a non-interpolated attribute map will be built, showing the data
points with shaded squares, and the attribute value with color (Fig. 100).

£ impact Method - X

Folders

TestProject 2

New Folder & HE BB " EFEEEEEFNEENNE S E N EEEEEEEEERN

Raw Data
Impact data

Files

Line01_Point01_Repeat01.sgy A 7- . . . | | .
e
65,
Line01_Point02_Repeat02zqy . & LB |
[oad geometry seismic] [Create template (seismic] 5s.
[ Load geometry (D51 | Creste template 1D5-1) |
Settings s H E Bl " EFEEEEENEENEENENEEEEEEEEER
AverageWeightedFrequency ¥
[ Interpolate [] Show data points Marker size 45
Xlnterp Step VY Interp Step Search radius
Interp b [0 ] interpal 4 - . . = m
1s.
3 L
25
z | | | | |

o LB |

0 25 5 75 10 125 15 175 20 25 £ a5 30

Fig. 100. An example of a built non-interpolated attribute map
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5.3. Parameters for building and displaying the attributes map
5.3.1. Setting of building and displaying a map

Parameters of map building and displaying are adjusted in the "Settings" block of the control panel
of the Impact Method window (Fig. 101).

u Impact Method

Folders
TestProject 2

MNew Folder 8 . . . . . . . . I

Raw Data
Impact data
7.54
Files
Line01_Point01_RepeatDl.sgy ~ 7- B B

Line01_Pointd1_Repeat02.sgy
LineQ1_Point01_Repeatl3.sgy
LineD1_Paintd1_Repeatld.sgy 6.5
LineQ1_Point01_Repeat05.sgy

Line01_Pointd2_Repeat01.sgy s . .
Line01_Point02_Repeat02.sgy

|§_oad geometry (seismic}i:| |Create template [seismic}| 55

| Lead geometry (ID5-1) | | Create ternplate (ID5-1) |

Settings 3] .... ....l

AverageWeightedFrequency ~

O Interpolate ] Show data points |20 Marker size 4.5
1 Xlnterp Step |1 Y Interp Step |3 Search radius
2 Interp b ] Interp d ]

0 X Min 29 | X Max ! . .
0 Y Min 8 Y Max
53649 | Scale Min [1,372.12| Scale Max 357

NearestMeighbor * | Interpolation mode

Colormap Jet ¥ | [] Show colorscale 3 . -

2.5

Fig. 101. Control tools for building and displaying the attribute map

For map building the following 5 attributes are available (Fig. 102):

1. Average-weighted frequency.
2. Normalized signal energy.
3. Normalized spectrum square.
4. Normalized spectrum energy.
5. Normalized square to frequency ratio.
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Settings

AverageWeightedFrequency

AverageWeightedFrequency Marker size

MormalizedSignalEnergy kep Search radius
MormalizedSpectrumSguare

MormalizedSpectrumEnergy

Mormalized5quareTeFreguencyRatio

m 2 T ax
536,49 Scale Min (1372.12| Scale Max

| MearestMeighbor + | Interpolation mede

| Colermap Jet + | [] Show colarscale

Export cov

Fig. 102. Selecting an attribute to build a map

To change the color palette, select one from the list (Fig. 103).

Settings

|AuerageWeightedFrequency A |

[] Interpolate [ ] Show data points Marker size

¥ Interp Step Y Interp Step Search radius
Interp b EI Interp d

0 | XMin X Max

0 | ¥Min ¥ Max

Scale Min Scale Max

| MearestMeighbor * | Interpolation mode

Colormap let ~ | [] Show colorscale

Colormap let

Colormap GrayscaleR \

Fig. 103. Button to open the color palette setup window

The limits of the attribute’s displayed values are set by the parameters "Scale Min" and "Scale Max"
(Fig. 104).
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Settings
AverageWeightedFrequency ¥

[] Interpolate [ | Show data points |20 Marker size
1 X Interp Step (1 Y Interp Step |3 Search radius

2 Interp b 0 Interp d
0 X Min 20 | X Max
0 Y Min ax

536.49 | Scale Min |1372.12| Scale Max

MearestMeighbor ¥ | Interpolation mode

Fig. 104. Controlling the minimum and maximum values of the attribute scale

In addition to the above, the software allows one to control a number of other parameters (Fig.

Settings
AverageWeightedFrequency

[ | Interpolate [ | Show data points |20 Marker size
1 X Interp Step (1 Y Interp Step |3 Search radiug

2 Interp b 0 Interp d
0 X Min 29 | K Max
0 ¥ Min g ¥ Max

536.4% | Scale Min |1372.12| Scale Max

MearestMeighbor ¥ | Interpolation mede

Export csv

Fig. 105. Control panel of map building parameters

For settings, the following parameters are available:

Marker Size — the size of the squares (in pixels) showing the measurement points when
drawing the non-interpolated map.

Show Data Points —flag that sets whether or not to show the data points from which the map
is drawn. The data points are represented by round markers on the map.

Interpolate —flag that sets whether or not to interpolate the data for building a map.

X Interp Step —interpolation step along the X-axis in meters (applies if the Interpolate flag is
enabled).

Y Interp Step —interpolation step along the Y-axis in meters (applies if the Interpolate flag is
enabled).

Search Radius —radius of the circle in which the data points are searched in order to calculate
the interpolated value. All data points that fall within a circle of a given radius will be
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considered when calculating the interpolated value with weights corresponding to the
distance from the interpolation point.

7. Inerp b —attenuation of the data point weight depending on the distance to the interpolation
point. Recommended values are from 1 to 3.

8. Interp d —smoothing parameter. Recommended values are > 0.

9. X Min, X Max, Y Min, Y Max — map limits, in meters.

Fig. 106 illustrates an example of building a map without interpolation and with the "Show Data
Points" flag enabled.

|Luad geometry (seism\c)‘ ‘Creale template [se\sm\'c)l

: IIII B -HEEEE:- g -85 -8-Iaoaaoonan
| Load geometry (IDS-1) H Create template {IDS-1) |
’ I - -~ H I H 2
Settings
AverageWeightedFrequency * 6 .- B )
[ Interpolate [] Show data points |30 Marker size
1 xipsep [1] Yiapsip [s | Somcnodis 3 II.I IIlII.IIIIIIIIII...II.III
2 | Interpb 0 | Interpd
4 1 3 B IIII
0 | ¥YMin 8 | YMax
| memm e
53649 | Scale Min [1372.12] Scale Max
NearestNeighbor * | Interpolation mode 2 . ® ® ® . - . .
Colormap Jet ¥ | [ Show colorscale
| HHHH - B -HEEEE-EErE-E- I aaanaonan
f E-EE B B E

T T T T T T T T T T T T T T
[ 25 5 75 10 125 15 175 20 25 25 215 30 325

Fig. 106. Non-interpolated map with marked data points

Fig. 107 shows an example of building a map with interpolation and with the "Show Data Points"
flag enabled.

T
25 5 75 10 125 15 175 20 225 25 215 30

Fig. 107. Interpolated map with marked data points
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To change the interpolation method, select an item from the list (Fig. 108).

Settings

AverageWeightedFrequency ¥

Interpolate Show data points

30

Marker size

1 X Interp Step (1 Y Interp Step (3 Search radius
2 Interp b a Interp d

0 X Min 29 | X Max

0 Y Min ] Y Max

53649 | Scale Min |1372.12| Scale Max

MearestMeighbor ¥ | Interpalation mode

Colormap Jet * | [] Show colorscale

Colormap Jet -

Colormap GrayscaleR

Fig. 108. Changing the interpolation method

Fig. 109 shows an example of building a map with a changed interpolation mode and a changed
color scale.

T T T T T T T T T
[} 25 5 75 10 125 15 17.5 20

Fig. 109. Interpolated map with modified color scale and modified interpolation mode
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5.4 Map export

To upload a table of data points with attribute values, click the "Export csv" button. In the save file
dialog box, enter the file name. As a result of this operation the data points will be uploaded
together with their coordinates to the csv table. The generated file can be used for building 2D and

3D maps/images in third-party software.
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