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A. INTRODUCTION.

CPT-pro is a program designed for complex realization of all operations essential for
documenting of CPT soundings, interpretation of the soundings and elaboration of relevant geotechnical
documentation with geotechnical cross sections.

The program consists of five main modules:
e CPT Explorer
e Interpretation
e CPT-CAD
e GeoDB
e Seismic

Interpretation module performs the following operations:

. Correction of measurement data files.

. Numerical operations on measurement data files (incl. averaging, integrating, computing the
value of polynomials, etc.).

e  Appending of data files (necessary in situations, e.g. of re-sounding in the same bore).

e  Plotting the graphs of basic sounding parameters g, f; and u as well as a number of derivative
parameters utilized in the interpretation of soundings, such as g, fi, R, Bg.

. Interpretation of CPT soundings in the scope of soil classification.

. Interpretation of CPT soundings in the scope of determining the values of basic parameters
characterizing the soil examined, such as Ip, M, M, sy, Ko, ®.

. Calculation and plotting graph of hydrostatic pressure.

e  Serial interpretation and batch printing.

e  Printout of sounding sheets with graphs of arbitrarily selected basic parameters, derivative
parameters and parameters resulting from interpretation. The sounding sheet may also contain the
interpretation result in the scope of classification, presented in the form of corresponding geological
symbols and descriptions.

| CPT-pro gives the unique possibility to change the language of output — see chapter D.6.

CPT-CAD module enables plotting geotechnical cross sections and maps.
The cross section can be provided with:

. Graphs of any parameters measured, calculated or interpreted from CPT-CPTU soundings,

. Soil sticks with geological symbols presenting interpreted types of soils,

. All CAD type graphic objects like lines etc. (resulting from geological interpretation performed
by the operator),

. Any text descriptions (with customized letter type, size, color, inclination, etc.). A number of
descriptions can be generated automatically from CPTU files or Data Editor database.
Additionally CPT-CAD module is designed for presentation of CPT and other type of
soundings on map, for edition of vector maps of format DWG and DXF and also for creation of
own vector maps.

= CPT-CAD module is compatible to AutoCAD and MicroStation software. Includes quite similar tools,
functions and user interface, as well as DXF and DWG format.

These functions enable effective execution of professional geotechnical documentation.
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Data Editor for creating database containing information on User’s borehole logs and
geotechnical parameters which have structure [Value vs. Depth]. All results are saved in local database,
however, due to structure of Data Editor, database file can be shared in local network. All borehole logs
as well as a graphs of parameters can be easily and automatically added to cross sections generated with
Cross Section module. Additionally, the location and type of soil samples can be saved in database.
Implemented log maker allows to create borehole logs.

System requirements. The advanced graphics of CPT-pro enable the execution of effective
and professional documentation, but this however involves relatively high equipment requirements. The
minimum configuration necessary for installing and correct running CPT-pro includes:

e Windows 7/8/8.1/10/11 operating system,

. RAM - relevant to operating system Windows,
. Free memory on disk 200 MB,

. Mouse,

e Printer (it is recommended to use A4 format color printer for plotting sounding sheets and
A2 format color printer with continuous print for plotting geotechnical cross sections).
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B. PROGRAM INSTALLATION.
B.1. Installation directly from pendrive.
Insert HASP key to computer.

Insert pendrive with installation files to USB port and run INSTALL.EXE.

Click relevant buttons to install CPT-pro software and HASP drivers.
Close installation software.

N 2 2\

Geotechnical and geological software.

SEISMIC-p
[ ] ro
sn ¢ NCLT-pro

* VANE-pro

CPT-pro ver. 6.07 installation software

‘4 Install CPT-pro software

\4@ Install HASP drivers m Close installation software

www.geosoft.com.pl Geosoft sp.z 0. 0.
51-503 Wroclaw, ul. Byczyfska 2B
geosoft@geosoft.com.pl

Tel +43713720440

Fig. B-1. CPT-pro Installer.

= Installation onto a computer with Windows 8/ Windows 10 operating system should be
performed by a user with administrator login. In case, when installation software does not

install HASP key driver properly, run CD/Additional/Key/Setup.exe to complete the
installation.




B:2

B.2. Installation CPT-LOG software.
(available only with Geotech NOVA registration system).

CPT-pro installation software may include additionally module for installation CPT-LOG logging
software. This option is available only for users of CPT data acquisition system of Geotech AB. In this
case it is possible to perform interpretation of CPT test in real time during sounding.

B.3. Upgrade.

Upgrade of CPT-pro software is quite easy — you need to run new installation CD or run Setup.exe
file delivered by Internet, exactly in the same way like during first installation. All settings that had been
saved previously in ini files, should not be changed during upgrading, as upgrade installation procedure
does not overwrite ini files. There can be some exceptions for upgrading version older than 5.60. In case
like that please contact Geosoft directly for precise instructions.

In case, when it is necessary to change all initial settings to default ones, deleting of all files saved
in folder [.../Geosoft/CPTpro] and in folder [.../ProgramData/Geosoft/CPT-pro] (see chapter D.6) is
recommended before upgrading. This may be necessary for instance in case when User had “modified”
incorrectly some ini files “manually” using some text editor.

WARNING.

1. Folders [Functions], [Language], [Project] and [Template] should not be deleted, as they may include
the User’s individual settings.

2. The format of *.CPD file since the ver. 5.61 is modified and older software cannot read new *.CPD file.
New version of software (5.61 and higher) can read old *.CPD format without any problems.

Upgrading the CPT-pro software to newer version requires also upgrading the protection key and
communication procedures between software and key. New keys can be upgraded by exchanging internal
software and this can be simply done by User with application files delivered by Geosoft. However, very
old keys must be replaced.

As upgrading the software requires precise information about version of software and type of
protection key, checking the key and sending appropriate record to Geosoft is recommended.

To check the key do the following:

1. Insert protection key to computer with installed CPT-pro software.
2. Run GKeyServicesl.exe file (delivered on installation CD in [Addition/Key] folder or, on request,
from Geosoft by e-mail).
3. Point mouse cursor on relevant icon on left pane and read instruction.
4. Click [Check Key] button (see Fig. B-2) and then, depending on status of current connection with
Internet, [Save File and Send e-Mail] or [Save File] button.
O [Save File and Send e-Mail] automatically creates e-mail with attached info about key status.
O [Save File] option creates the text file with info about the key, that is expected to be delivered
to Geosoft later. Name of record file can be changed, however it is not obligatory.
5. Send key record file [Key File.gkf2] to Geosoft by e-mail.

= We do declare that key record file [Key File.gkf2] includes only data concerned to just checked version
of CPT-pro software and protection key. No other kind of data is generated during execution of
GKeyServices.exe.
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Geosoft Key Services  [D:ACPT-pro Install\CPT-pro full\Addition\Key\] n

Key upgrade procedure.
Qg Key upgrade file (*.gkUpg).
Check Drivers

The key upgrade file allows to modify information stored in the key to expand User's
accessibility to newer version of software developed by Geosoft Sp. z 0.0. and to improve
access to application component currently in use.

&;\ This file is assigned to the specific key and may not be used for other keys. Any attempt to
run this file for improper key will fail and no changes will be made to the key or in upgrade file.

Multiple upgrade from the same file will also be unsuccessful. Upgrading may be effected

LT only once from the specific file. Upon successful modification of key content (announced by the
program), the file becomes useless.
An attempt to modify information contained in the key (delivered together with the
software) by means of software from other companies than Geosoft Sp. z 0.0. may cause serious
QSL:J and hardly foreseeable software failures so as it could not be then operable.
Check Key

Close

Fig. B-2. Checking and upgrading the key.
Having the upgrading file [*.gkUpg] delivered by Geosoft, please do the following:

1. Insert protection key to computer in which former version of CPT-pro had been installed.

2. Copy [*.gkUpg] file (which includes new key settings) delivered by Geosoft, to some folder
on this same computer.

3. Run GKeyServicesl.exe file (delivered on installation CD or, on request, from Geosoft by
e-mail).

4. Click [Upgrade] button, find and highlight [*.gkUpg] file and click [Open] button.

Both, the software and key, are now ready for running. In case of any problems or questions please do
not hesitate to contact with Geosoft

= [t /s recommended to upgrade the software in first step and upgrade the key on this same computer.
= Some updates to the Geo DB module require changes to the database configuration. In this case, it is
necessary to contact Geosoft..
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C. STARTING UP CPT-pro.

C.1. Installation of protection key.

Before starting up the program, insert the protection key in USB port. USB hard lock can be
plugged in any free USB port.

= All operations during which cables connecting the computer with the peripherals or the installed
“protection key are removed or inserted, should be performed with the computer switched off.

= It is strongly recommended to install protection key drivers only using files delivered by Geosoft on
installation CD or downloaded from Geosoft’s web site.

C.2. Registration.

It is strongly recommended to register your software as it helps a lot in case of any questions,
problems and future upgrades. Registration process is fully automatic.

This what you need is just run CPT-pro on computer being connected with Internet and having
installed Outlook Express or similar software, edit some basic data, click [Submit] button and send
automatically generated e-mail with registration data.

Registraton
Title: First name: Last name:
Business/Organization name: Purchase date:

| 0050208 |

Street Address or P.0. Box:

City: Postal / Zip code:  Counly:

| | Flease Select & Country j
Telephane: Fax number:

E-mail: ‘wieb page adress:

Diealer Marne:

We do confirm that registriation file includes only data edited by User. data
concerned to just installed version of CPT-pro software and licence.
No other kind of dala iz generated by registiation process nor inchided

in registration file.
Redgister later ‘ Submit |

Fig. C-1. Registration form.

When CPT-pro is run first time after installation, the registration window appears (Fig. C-1). There
are editing fields, where basic info about User should be filed, as well as the date of purchasing and Dealer
name. The calendar is opened upon pressing of [+ ] symbol.

Registration e-mail includes text file attachment, where all edited data are saved, as well as info
about version of installed CPT-pro software.
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If there are any reasons not to register just after first installation, you can do that any time. To
postpone the registration just click [Register later] button and come back to registration process clicking
About/Registration from main menu.

= We do confirm that registration file includes only data edited by User, data concerned to just installed
version of CPT-pro software and license. No other kind of data is generated during installation process nor
included in registration file.

C.3. Starting up software.

During installation, the installation program creates files CPTExplorer.exe, CPTSoil.exe and a
number of associated files in the folder indicated by the installer. Simultaneously, the folder of CPT-pro
programs has been created in Program Files (or Program Files (x86)).

Configuration files are saved in Program Data directory that is usually hidden. To access to that
directory, for instance to copy/paste configuration files, just click File/Tools/Open config directory.

CPT-pro can be started directly from the directory in which it is installed by a double click on
CPTEXxplorer.exe program icon or relevant CPT-pro icon. However it is possible to run directly
Interpretation module, it is recommended to run CPT Explorer one where some basic settings are
available. Additionally — CPT Explorer has implemented effective browsing functions.

C.4. CPT Explorer.
C.4.1. General.

CPT Explorer module is used for:

=

CPT file management.

Creation of project structures.

Opening other modules of CPT-pro by clicking the name of module from the list.

Brief zooming selected CPT tests.

Conversion *.CPT files to CPD format.

Completion of header info (test number, water table, co-ordinates etc.).

Selection of language for printouts.

Adding seismic wave velocity to *.CPD files for further analysis.

Adding dynamic penetration test data (DPT and SPT) to *.CPD files for further analysis.
10 Selection of data files for further analysis.

©ONo U WDN

After starting the program the CPT Explorer window with selected [Thumbnails] page shown on
Fig. C-2 appears. The header data of selected file appears only for moment once some thumbnail is
selected. To have it permanently connected to this page click pin symbol in right upper corner.
Pane[Thumbnails] displays thumbnails of all CPT data files that are saved in directory selected in pane
[Folders].

Pane [Map] (see Fig. C-3) displays symbols and names of all CPT data files that are saved in
directory selected in pane [Folders].
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4l BrownBos f Y Fekd descrpton Voke it A
AU Cofey
Y
GHD E 3 s
AU Tenatest [ ! Kalope
BE Hermann 7 D
CA Geldar Foger =
Canads Gokdsr Veoa Statin
CHE Stamp
CHNBST
CHN Orangelaro
CPlxo Depth: 39,99 v
CiestMy Test No.: 100KN
Ciosta - Kt
OF MareLiri A i
= e
4 & L Type of penetraton test
{ Pre-excavation deoth 1w
N} 19.61 m?
z 250m
97.50/m
TS + Orlled ground water level
TestNo:CPo3 i woter level cevation
3 { Vtates depth (for offshore actites works) a
¢ i Company name razy Drfles, nc
NL Geoport £ { Company rame Crazy Drlers, Inc
NL Giliam . ( 8 Date invesbgaton
ki [ 11 = Test bocation
5 § { Test locaton name Westpaim Beact
seignt system used
¥ o || - zvae 100.00 m v
BHI165A.cpd Geosoft CPD file

Fig. C-2. [CPT Explorer] window. [Thumbnails] page with thumbnails and header.

@ CPTExplorer - o X

File Edit View Format Grahics Modify Tools
Folders Thumbnails  Map

= =) o Nolliep ges] |

HERIAAXRA) S

Zwetowisko 219 Betchaldw{ o
Dokumentacia przstaigowa wialiak
Dickumenty

Mapy archialne

Navwy folder

Dferly

Opracowania

| Umawy

v CPTpmal

v | CPT fes

Aas

Al BrowrBros

AL Calfey

AU GHD

Al Tenatest

BE Hemann

(CA Folder Foger

Canada Golder

CHE Stump v
< >

sapiadosg

| FROEEISEOONANNN -

e XNBHFCPHY

[ Enable fters
Horizontal coordinate range:

n
(1)
A
o]
x
b
[o)
<&
x
X
0

Vetical eoordinats range:

2 coordinate range

Apply filter

Model x

BH166A.cpd Geosoft CPD file

Fig. C-3. [CPT Explorer] window. [Map] page with locations of tests and CAD map as
background. Main menu is relevant for CAD functions.
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= Pane [Map] is fully functional CAD window in version with CPT-CAD module only.
= Only tests that have co-ordinates X and Y saved in data file are presented on map.
= Main menu in [Thumbnails] page includes functions relevant to thumbnails, however menu in [Map]
page
includes CAD functions.

C.4.2. [Map] page with CAD window.

Window that appears on [Map] page is active and fully functional CAD window in version with
CPT-CAD licence. All tests that have saved co-ordinates X and Y are presented on map as circles filled
with red color and descriptions — names of tests. To adjust screen to see all tests click right mouse button
and select [Zoom extents] from context menu. To zoom the map with locations of tests use mouse wheel
like in CAD type programs.

To select test from map click the name of test or click the border of symbol (circle but not the
filling) or use the method standard for CAD programs — rectangular with left click. Once some test is
selected click right button to open context menu:

O Open
O Preview
O Unselectall

Function [Open] is active only when single test is selected. If more than one tests are selected, only
[Preview] and [Unselect all] are active.

= Selection of CPT test and right click activates context menu relevant for CPT tests, however selection
of any other object on background map and right click activate menu standard for CAD objects.

Locations of test may be presented on CAD map background (available with CPT-CAD module).
To insert such map click [Insert] icon E from CAD toolbar and select relevant CAD file (DWG or
DXF).

=» To remove inserted background map change directory with CPT data files and come back to relevant
one.

C.4.3. Header of CPT data file.

Header list in right pane can be modified by User. That modification can be done in [Select header
elements] window (see Fig. C-4) activated by clicking star icon |:| . To select/unselect header elements
check/uncheck relevant checkboxes. To save selection in ini file just click [OK] button. Exactly the same
selection and access to it is available from Interpretation module. Modification performed in one module
may be changed in another one.

= CPT-pro may create sounding logs and printouts in any language selected by User. To change language
click Flags icon to scroll down list of languages and select one. That selection will be saved in
configuration files.

= Fach translated description for each language may be edited and saved any time.
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] Select header elements
! [Fekd description lsecea | Fig. C-4. Selection of header
Project elements.

Project name
Project ID

Project location name

All header elements are grouped
in four groups for easy
searching:

Project location ID
Country of praject
Land of project
Province of project
County of project _ .
City / town of project PrOJE‘Ct
Streetname of project - Test general
Postal code of project .
i Project comment - Test location
| Project contractors - EqU i pment
Project engineer

Client

Start activity of project

Selected elements are not only
visible in header pane but also
TEETEiEe may be printed as additional

End activity of project
Client field

Oo0o0rOOO0O0OO0O000®OE

Test name :
- = report for each CPT test in
es
Test type Interpretation module.
Type of penetration test O
Pre-excavation depth
First layer density
Groundwater level
Water depth (for offshore activities works) v
Select all header fields o 0K X Cancel

The following functions are available on top of header pane (see descriptions on Fig. C-5):

1. Open selected file with Interpretation module — button A.

Save selected and modified file in CPD format — button B.

Zoom selected CPT test — button C.

Copy selected file to freely selected directory — button D.

Add zone parameters to selected CPD file — button E.

Create empty CPD file with zone parameters — button F

Selection of visible header elements to Favorites and saving that selection — button G.
Selection of language used for printouts — button H.

© NG~ WN

A B C D E F G H | J

¥ H 45*3 = |0 FP' Auto Refresh  Refresh

Fig. C-5. Icons of CPT Explorer module.

Copyright © Geosoft sp. z o0.0.
http://www.geosoft.com.pl , e-mail: geosoft@geosoft.com.pl


http://www.geosoft.com.pl/
mailto:geosoft@geosoft.com.pl

C6

C.4.4. Joining CPT data files.

Some CPT systems (like for instance Van den Berg WISON and Geomil ORCA) do not provide
continuous CPT test in selected location but a number of tests alternately with drilled sections. Such tests
can be joined into one continuous test with use File/Join files function, activated from menu File.

Once you click File/Join files function the selection window appears. Select relevant folder in left
pane and highlight relevant CPT files to join them into one.

Once you click [Open] CPT-pro automatically groups selected files according to [Hole name] (the
name/number of hole) and joins files connected to selected hole into single CPT tests.

4 otwieranie x
« « 4 | <« Dysklokalny (D) » CPT-proall » CPTiles » SG » Attachment files v ®| | Przeszukaj Attachment files 0
Organizuj » Nowy folder =~ T @
"
|5 Dokumenty * Nazwa Data modyfikacji Typ Rozmiar
b Muzyka "] WISON_EXAMPLE 1.gru Plik GRU 16 KB
J Obiekty 3D | WISON_EXAMPLE 2.gru Plik GRU 16 KB
=] Obrazy | WISON_EXAMPLE 3.gru Plik GRU 16KB
& Pobrane | WISON_EXAMPLE 4.gru Plik GRU 16KB
- & || _J.gru ik GRI 6
B Puipit WISON_EXAMPLE 5.9 Plik GRU 16KB
]| WISON_EXAMPLE 6. Plik GRU 16KB
Wideo J - = :
7| WISON_EXAMPLE 7.gru Plik GRU 16KB
i Dysk lokalny (G5 =
& Dysklokalny (C I WISON_EXAMPLE 8.gru Plik GRU 16 KB
= Dyskclokalny (O ) wison_EXAMPLE 9.gru Plik GRU 17KB
Nazwa pliku: | "WISON_EXAMPLE_1.gru" "WISON_EXAMPLE 2.gru” "WISON_EXAMPLE 3.gru” "W | vid.Berg files (07, %670)  ~

Fig. C-6. Selection CPT data files for joining.

= Depending on native data format the selection and linking relevant fields of file header and hole name
can be different. In van den Berg data format the [Test name] is linked to [Test name] (=the name of
hole) and [Test number] is linked to [Test number] (= the number of test in selected hole).

= In Geomil format the [Job number]is considered as hole name.

= In GEF format the [TESTID] field is considered as hole name.

=» The automatic procedure of linking files works correctly only if above assumptions are fulfilled.

The result of joining is presented in [Join files] window (Fig. C-6). Once you highlight the selected
hole (consisting of the joined relevant CPT tests) the common graph of CPT files and list of relevant CPT
files with partial test numbers are generated. To save result click [Save file] button, enter file name and
click [Save].

To see selected part of joined test relevant to selected partial test - highlight relevant file name on
file list.
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& soin files - m] X

ac [MPa] fs [MPa] u2 [MPa]

Add files Remove selected
0 2 4 6 8 10 0.02 0.04 0.06 0.08 0.1 0.12 0 0.2 0.4

List of holes:

7

test

List of files / test numbers:

EXAMPLE_3.gru / 003 13
EXAMPLE_4.gru / 004

EXAMPLE 5.gru / 005 14
B(AMPLE 6.gru / 006

EXAMPLE_7.qru / 007
EXAMPLE_8.gru / 008
EXAMPLE_3.gru / 009

Length [m]

Save file

Fig. C-7. [Join files] window with results of joining and lists of holes.

C.4.5. Creating project structure (in reconstruction).

The CPT Explorer module includes tools to group CPT sounding files more efficiently into a
project structure. This function is called out from the main menu - [Options/Projects F2], or by clicking
the F2 function key.

To add new project click [New project] button. To change the name of selected project highlight it
and double click the project name to move to edition mode.

To add CPT file (of format *.CPD) to project click [Add CPT file] button and select the relevant
file from standard Windows tree.

To see the content of project just highlight the selected project in left pane. All files that are
associated with project are listed in right one.

To delete selected file from project highlight the selected project in left pane, highlight selected
file in right pane and click [Remove CPT file] button. The relevant path will be deleted from project
structure, however, the file will not be deleted.

To delete selected project highlight it and click [Remove project] button. Project will be deleted
with entire content.
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R R R R R A R A A A B rrr_——rrBrrrrRre

Project Fie:
( New project | Hamuvapmiecll ( Add CFT fils | Removs CFT fils |

Projects:

Files included in project:

Test 1

D:\Belchatdw\20115CPD 52450510 _245_01.cpd
D:\Belchataw\20115CPD 5244050/ _245_03.cpd
D:\Belchatdwt2011\CPD $245050/ 245 0BA.cpd
D:ABelchatdw\20115CPD 52450501 _245_104.cpd
D:ACPT-pro alCPT files\Geotech'BH 1664, cpd

d

Fig. C-8. [Projects] window.
C.4.6. CPT Explorer module settings.

The CPT Explorer module enables broad customization to one’s own requirements. Starting of
[Options/Settings F3] function or pressing of F3 function key opens [Options] window in which
customization of appearance and functions of the module takes place.

In this window three pages identified with bookmarks are available:

- View options
- Channel options
- File settings.

On page [View options] (Fig. C-9) the following settings are made:

Sizes of thumbnails

mask hiding/revealing data files in various formats

color of background for thumbnails of files in various formats

chart presentation type [CPT-pro format / Dutch format]

two data lines from header on individual thumbnails

presenting information about any interpretations completed with respect to classification
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Options
Wiew options | Channel options | File settings | Dffshore options
Image size View type: Wiew style:
2 100%130 ®) CPT - pro standard () Basic view

50x180 ) Dutch standard (0 with soil bars
00%230
50w 280 First title: line Second litle line
(300330 Depth w | | TestNo ]
File mask: File: colors .
¥ Geosoft CPD file  a Gensaft CFD file | R4
| GEF file
1 AGS file GEF file | R4
! Geatech file
1 Geeomil file =
W v.d. Berg file HES u
“ v.d Berg file
¥ Hogentagler file Geotech file O~
o Ervi 94 file "
I Datem e Gieomfil |
W CEW tewt file .
¥ Urknown fil v.d. Berg file | R4
| 5P file
w1 ISMES file w.d. Berg file . -
/| Pagani file
| Tekla file Hogentogler file -
| COR/BAR file =
o Mechanical CPT file Enwi 94 fil -
¥ Geotek fle v i ss e = v
X coon
Options n

iew options | Channel options | File settings | Offshore options

Selected channels

MNurnber of graphs Depth range [m]:
i 0 Maw 20

Parameter:

[1] Paint resistance w
Parameter:

[2] Sleeve friction resistance W
Parameter:

[3] Pare pressure behind cone W

Allow contest menu to files with read emor

[] File operations with associated files

" OK

x Cancel

Fig. C-9. [Options] window, [View
options] page.

Fig. C-10. [Options] / [Channel
options] page.

On page [Channel options] (Fig.
C-10) settings of chart number, type of
parameters and ranges of them presented on
thumbnails are made. On [Number of
graphs] bar you choose number of charts,
and in [Parameter] windows you choose
appropriate parameters from the list.

Highlighting of [Allow context menu
to files with read error] checkbox enables
you to present data for files with errors,
highlighting of [File operations with
associated files] checkbox causes that such
operations as copying and moving of CPT
data files will simultaneously result in
copying and moving of any associated files
(dissipation, classification files etc.).
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Wiew options | Channel oplions
Datem files

Cratem file column zeparatar

Options
File settings | Offshore options
Enwi files

Eradr\l\ind and water table depth unit

Column separator

A

Skip first |4

v (®) meter () fest

CSV files

Channel CSY column | Imported unit -~
Depth A

1[qc] E Megapascal

2[fs] C Megapascal

3 [u2] o Kilopascal

4 [ul] Ignore

5 [u3] Ignore

6 [Incl.] E Degree

7 [TAX] Ignore

B[TAY] Ignore

9 [Temp] |lgnoe

10 [EC] Ignore

141 [FENA] Loamara. b

Read first | B % column(z]

Skip last |45 % line(s]

X Cancel

Wiew options | Channel options

Offshore test settings:

(®) Test from seabed
() zero test on land
(®) zero test at seabed

() Test from bottom of borehale:
® zero best on land
zero test st seabed

zero test at borehole bott

Options

File settings | Offshore options

om

X e

Fig. C-11. [Options] / [File settings]
page.

On page [File settings] (Fig. C-11)
settings of data files saved in Datem and
ASCII format in columns divided by any
separator are made. The separator is chosen
from the list opened upon pressing of

symbol.

In CSV files itis also possible to set the
number of omitted lines in the file being
imported (many data files like this contain
header data in the first lines), limit number
of columns read and assign meaning to
individual columns.

Fig. C-12. [Options] / [Offshore
settings] page.

It is essential for correct calculation
pore pressure values to add information
where initial zero test (before sounding)
was performed. That selection is saved in
ini files and will be considered with each
new opened file.
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C.4.7. Preview selected file.

You may see detailed graphs and track values of selected parameters of selected file (see Fig.
C-13). To open Zoom window click loop icon C (Fig. D-9)

4

Select channels:

File DACPT-pro all\CPT files\AAA\CP-3.cpd

qc, [MPa]

e I

~ 0 20 400

s, [kPa]

400 0

u2, [MPa]

04 080

Incl., [7]

4

8

- oEEN

B Track values

W alues:

Depth [m]
]
MM, A

¥
N

=

Depth
qc

fs

uz
Incl

MPa
kP
MPa

ertical axis:
(@) depth

() reference

Show header information

18 i‘L Cloze

Fig. C-13. [Zoom] window.

Select parameters by checking relevant checkboxes on left. To track and read values of parameters
at selected depth click [Track values] button on right upper corner. Once you click that button vertical
line appears and values of parameters at depth pointed by that line are shown in right pane.

C.4.8. Adding zone parameters.

Parameters generated in dynamic penetration tests DPT and SPT, as well as values of velocity of
seismic waves, can be added to *.CPD files for further interpretation. That option is particularly useful
for seismic wave velocity, as that test, named SCPT, is commonly performed with CPT/CPTU one.

These parameters are defined for soil zones, usually of thickness 0.2 m for DPT and SPT, and
0.5 or 1 m for velocity of seismic waves, so we call them zone parameters.

C.4.8.1. Adding zone parameters to CPD file.

Seismic tests SCPT are commonly performed together with CPTU test, so adding values of wave
velocity to CPD file with results of CPTU test is very useful option. You can present CPT and SCPT
results on the same logs in Interpretation module and plot CPT and SCPT graphs on the same cross
section generated in CPT-CAD module. Additionally, having SCPT results in CPD file, you can use
Interpretation module tools for further interpretation to estimate such geotechnical parameters like small
strain modulus Go, Young’s modulus Eo, Poisson’s ratio v and others.
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Dynamic tests DPT and SPT cannot be performed in the same hole together with CPT/CPTU
tests, however, if these tests are done very near, the common presentation on the same log and cross
section makes sense. Despite of that, you can use Formula Editor of Interpretation module for further
estimation of geotechnical parameters?.

49 Zone parameters - - o
D_Epih unit: ITsErtvaluEs by: From [l: 120
(@) metres (®) ground level To i 13.50 Fill table Import
() feet (_reference level Stepfml: 0.0
1 - 3 X .
53 ¥i i T BT Basic header information
Addrow  Insertbefore Insertafter =
4 6 8 10 12 14 16 .
Depth from: Depth to: |Test DPT | ~ Header:
1 Test No.:
1.2 1.4 3
............................ 5 SH156A
14 1.6 4 3
16 18 8 a Bl=
18 2 3 z 20170327 @~
2 2.2 5 6
2.2 2.4 11 v
8 Coordinates:
24 26 14
2 X:
2.6 2.8 15 10
2.8 3 15 11 ¥:
3 3z 13 12
zZ:
3.2 3.4 1 23
3.4 3.6 14 % &
Create new empty file (£ Load CPD file Don't create dassification file v ) save X Cancel

Fig. C-14. Zone parameters edition window.

To add values of zone parameters to existed CPD file, highlight the relevant thumbnail in right
upper pane and click button E [Zone parameters] (Fig. D-9) to open Zone parameters edition window
—see Fig. C-14.

To “manually” enter zone parameter select the type of parameter (DPT/SPT, Seismic S or Seismic
P) in right upper corner and fill the table in left lower one. The table can be filled in standard way, just
by adding rows and editing values, but to speed up the entry it is recommended to define the depth From
and To, and set the Step (thickness of single zone) in upper central part (see Fig. C-14). The depth values
in table are automatically filled and only the values of parameter should be edited. The graph of entered
parameter is plotted in real time. The test number should always be inserted.

It may happen that in the same hole both S and P waves are investigated. Additionally, near that
hole the DPT/SPT test can be performed and is expected to be “added” to the same CPD file. That can
be done step by step i.e. after inserting one zone parameter values you can select the second one and
repeat entry. Zone parameters already existed or entered are highlighted by bold font in [Data type] pane

It is possible to import values of zone parameters from relevant files (see N.1.3), however, that
option works only for:

! The presentation and interpretation of dynamic soundings is fully implemented in the Geo DB
module.
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. seismic wave velocity estimated in Seismic module of CPT-pro and saved in *.SCPD
file — see chapter N.
= dynamic test DPT and SPT registered in Geotech AB systems.

Once zone parameters are added click [Save] button to save selected (by highlighting thumbnail)
*.CPD file with all inserted values of zone parameters.

Any time you can load new *.CPD file or create an empty one by clicking [Load CPD file] or
[Create new empty file] buttons. In such case you will be asked for confirmation of saving already existed
entries.

C.4.8.2. Adding zone parameters to empty CPD file.

Values of dynamic tests and velocity of seismic waves can be added to CPD file without any CPT
test results. To do that click button E (Fig. D-9) and fill relevant fields exactly in the same way as in
described in C.4.8.1.

C.4.9. Completing and edition of header data.

The header data (test number, date, co-ordinates etc.) are presented in right lower pane once some
thumbnail is highlighted. These descriptions can be edited in standard Windows way and saved to CPD
file. The same option can be used for conversion of *.CPT and other formats to *.CPD one.

C.4.10. Additional functions of CPT Explorer module.

O Opening data files for proceeding in Interpretation module. To open selected data file
highlight relevant thumbnail or symbol (circle with filled interior) on map and double click it.

= To highlight symbol of CPT test on map click the border of symbol or the name of test.

O  Copying data files to selected directory.

O Renaming files. To rename selected file click right mouse button on thumbnail of this file,
chose Rename from menu and enter new name. Press <OK> button to accept new name.
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D. INTERPRETATION MODULE FUNCTIONS. File menu.

Interpretation module is the main module of CPT-pro software package. It is designed to perform
basic operations on data files received from CPT and DMT soundings, its reduction, interpretation and
creation of sounding logs.

A number of raw data formats include only basic measured CPT parameters, that may not be
sufficient for performing relevant interpretation. For instance - CPT test performed from bottom of
borehole (predrilling) needs information about bulk density of first predrilled layer for calculation
overburden stress, which is necessary for most classifications and evaluations. Another issue is necessary
information whether test was performed on land or offshore (what has influence on values of pore pressure
and tip resistance). Some CPT data formats, like Datem, have filled [Water depth] and file with filled
[Water depth] value is automatically treated as offshore and field [Offshore options] is not generated. To
avoid permanent asking about offshore option for on land tests just select [4lways treat as “on land” test]
radiobutton — see Fig. D-1.

In any of listed above parameters or options needs User’s action, the following window (Fig. D-1)
or part of it appears. Values that should be entered before performing interpretation are included in panels
marked with red bar.

File import settings X
Offshore options:
Unit weight: [Jadd uz Test location:
Read from file o (O Offshore (O onland
u2=0
(®) Use Robertson &6 42 =th Seabed test options:
2=
Use Robertson, Cabal 2010 (®) Test from seabed: (O Test from borehole bottom:
[ always use that settings Zero testat: Zero testat:
@ onland on land
at seabed
Oat seabed at borehole bottom

First layer density:
LETH Test with unknown “offshore” mode:
(®) Always select between "offshore” and "on land” settings

Always treat as “on land” test
[ Always use that settings [ Always use that settings o ¥

X cancel oK

Fig. D-1. File import settings.

There are implemented two methods of estimating bulk soil density — by Robertson ‘86 and by
Robertson, Cabal 2010. The choice of that estimation should also be made before import of CPT file.

= First running CPT-pro on new computer generates window with selection of vertical axis unit. That
selection is saved in ini file and is used for next CPT-pro sessions. Next sessions use unit selected
previously. The vertical axis unit can be changed any time with right click on generated sounding log.
= Loading *.CPD file does not involve generating [File import settings] window, as all required
selections, including estimation of unit weight, are saved in *.CPD file.

= The [Read from file] option for Unit weight is a default one for *.CPT files.
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Graph layout X
Graph 1
Parameter type: Parameter: Type of display Axis settings:
CPT parameter ~ | | [1] Paint resistance, qc [MPa] v| [ Normal “ T g 1w
None ~ Normal L
Nane ~ Normal I~
Graph 2
Parameter type: Parameter: Type of display Axis settings:
CPT parameter ~ [2] Sleeve friction resistance, fs [MPa] v Means in layers ~ r Log Inv
None ~ Normal L
None e Normal r
Graph 3
Parameter type: Parameter: Type of display Axis settings:
CPT parameter ~ | | [3] Pore pressure behind cone, u2 [MPa] v| |mendsinlayer v| [T Log v
Nane ~ Normal L
None ~ Normal »
Graph 4
Parameter type: Parameter: Type of display Axis settings:
CPT parameter ~  |[15] Friction ratio = ft/qt*100%, Rf [%] Normal “ I g 1w
15] Friction ratio = ftfgt*100%, Rf [%] ~
None ~ | |[16] Hydrostatic pressure, Uh [MPa] Normal L
[17] Corrected paint resistance, qt [MPa]
MNone ™~ |[18] Corrected local friction, ft [MPa] Normal |_
[19] Total overburden stress, oo [MPa]
Graph 5 [20] Effective total overburden stress, o'Vo [MPa]
Parameter type: [21] gt-sigmaVe, gt-oVo [MPa] Type of display Axis settings:
i v
= o 23] Normalized cone resistance, Ot )
None ~ Normal L
Nane ~ Normal I~
{1 Advanced log settings [Z] Always show this windaw on loading test X cenl | [ oK

Fig. D-2. Graph layout configuration window.

= All settings available in File import settings (Fig. D-1) are available also from main menu — by
clicking File/Import/export settings.

= Loading *.CPD file does not involve generating [File import settings] window, as all required
selections, including estimation of unit weight, are saved in *.CPD file.

=» Settings concerning unit weight, adding pore pressure channel and first layer bulk density may be
saved by highlighting [Always use] checkbox and used in import of next CPT files. These settings may be
modified any time from menu of Interpretation modules.

= NOTE. Once option [Always use...] is checked the relevant panel of window [File import settings] is
hidden unless User’s action is necessary. To show that panel and change that option go to menu File /
Import/export settings.

D.1. Sounding log. Basic format.

Once you double click selected thumbnail in CPT Explorer module or double click relevant
symbol of CPT test on map (see chapter C.4.1) or load new CPT file by clicking icon A (see Fig. D-9),
the [Graph layout] window (Fig. D-2) appears.

The following settings of sounding log are directly available from that window:

. Number of graphs/diagrams presented (maximum 5) — by selection relevant [Parameter
type] and [Parameter]. Selecting [None] disables the diagram.
. Selection of parameter for each graph — by selection relevant [Parameter].
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. Type of graph — by scrolling down the [Type of display] list and relevant selection from that
list. The following options are available:
QO Normal
O Mean values calculated for layers defined in classification process
O Trend lines calculated for layers defined in classification process
. Type of horizontal axis — by highlighting relevant button in [Axis settings] column:
O Inverted
O Logarithmic

= The sequence of parameters on list can be changed — see chapter 0. List can be sorted by number of
channel, name of parameter, abbreviation and type of physical parameter.

= For each graphic field the first from top parameter is connected to upper axis, second one to bottom
axis and third one also to top axis. Upper and bottom axes are marked with symbols [~ |_ - see
Fig. D-2.

= Pointing mouse cursor on the selected parameter name abbreviation shows hint with full name of
parameter.

Additional log settings like vertical axis type, vertical scale, water level presentation, soil stick
presentation, log templates and selection of header table layout are available by clicking [Advanced log
settings] button. That action generates window [Advanced log settings] (Fig. D-3) with relevant options.
The same window can be activated any time from main menu of Interpretation module.

=>» The maximum number of graphic fields created with graphs/diagrams amounts to 5 plus an additional
field with the geological profile. The program automatically sets their width on the printout.

= Header table on sounding sheet can be customized — see chapter D.3.1. The layout of table can be
selected from attached ones. The content of cells can be directly selected by double click of relevant cell.

= Header table can be hidden. In such case graph can be enlarged up to lower margin or empty space
can be left, depending on status of checkbox [Enlarge graph] — see Fig. D-3.

Advanced log settings X

vertical axis: Range of Depth [m] Show water level Show soil type Show header table

(®) Length in m below ground level Max. avallable @onkft Select table
OLengthinm to Reference Selected scale: Oonright Tz Ermress

1:100
Depth in m below ground level
e ° O outside left ——
(O Depth in m to Reference Change settings Load template
(O Outside right

[]change top level value

Draw water level on graph
& ]
0.00 with 2 (F avaiiable) b Teim charts

X oo

Fig. D-3. [Advanced log settings] window.

= Water level symbol can be generated on first left chart (despite of selected parameter) or on chart
with pore pressure. To select that option check or uncheck the checkbox [Draw water level on graph with
u2 (if available)].
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= The [Show soil type] checkbox shows result of classification saved in relevant file and marked as
“current”, for which all evaluations were calculated. 1t is active only when some classification is
performed.

= To trim upper extensions of charts (see Fig. D-4) highlight [Trim charts] checkbox.

—= qc[MPa]

\'LK 0 300 400 500

250 Fig. D-4. Optional upper extension of chart.

Right click on selected graph generates [Graph settings] window (Fig. D-5), where parameters
presented on that graph and basic display settings can be selected.

Graph settings X
Mone ~ Horizontal axis: - - -
1] ac, Paint resistance [MPa @ Top axis: [1] gc, Point resistance [MPa] ~
2] fe, Sleeve friction resistance [MPa] " [inverted [ Logarythmic
3] u2, Pore pressure behind cone [MPa] (O Bottom
6] Indl., Indination [%] i . s
13] v, Speed of penetration [mm/s] Display: Bt 2=xa-- e
15] Rf, Friction ratio = ft/qt*100% [36] (@ Normal [Jinverted [ Logarythmic
16] Uo, Dissipated pore pressure [MPa]
17] qt, Corrected point resistance [MPa] () Means in layers
18] ft, Corrected local friction [MPa]
19] avo, Total overburden stress [MPa] (O Trends in layers
201 o'Vo, Effective total overburden stress [MF ¥
Mone A Horizontal axis:
1] gc, Point resistance [MPa]
2] fs, Sleeve friction resistance [MPa] Orop
3] u2, Pore pressure behind cone [MPa] (®) Bottom
6] Ind., Indination [%]
13] v, Speed of penetration [mm/s] Display:
15] Rf, Friction ratio = ft/qt*100%: [%]
16] Uo, Dissipated pore pressure [MPa] ONormal
17] qt, Corrected point resistance [MPa] (@) Means in layers
18] ft, Corrected local friction [MPa]
19] oV, Total overburden stress [MPa] (O Trends in layers
20] o'Vo, Effective total overburden stress MF ¥
Mone " Horizontal axis:
1] gc, Point resistance [MPa]
7] fs, Sleeve friction resistance [MPa] @Top
3] u2, Pore pressure behind cone [MPa] OBotmm
6] Indl., Indination [%]
13] v, Speed of penetration [mm/s] Display:

15] Rf, Friction ratio = ft/gt*100% [%&]

16] Uo, Dissipated pore pressure [MPa] O Normal

17] gt, Corrected point resistance [MPa] () Means in layers
18] ft, Corrected local friction [MPa]

19] aVo, Total overburden stress [MPa] (®) Trends in layers

201 o'Vo, Effective total overburden stress MF ¥

Fig. D-5. [Graph settings] window.

Mean values calculated for soil layers can be activated by checking checkbox [Means in layers].
That selection is active only when some classification is completed. Trend lines calculated for soil layers
can be activated by checking checkbox [Trends in layers]. That selection is active only when some
classification is completed.
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= NOTE. Means and trends are calculated for soil layers, so classification should be performed before

selecting that options.

@ Channel properties - O
Channel:
e
Shortaut:  [ac
Unit:
— Unit: Display unit:
Stress and pressure Megapascal Megapascal v
Ranges [Megapascal]
Minimum: Maximum: Grid step:
0.00] | w00 | 2
Line settings:
Base: Alternative:
Color: | Red ~ Color: | I Purple ~
Style: Style:
width: | 0.2 width: | 0.20[%]

Koo

any chart

Channel properties like the name of parameter,
shortcut ranges, line attributes and others can be
modified in window [Channel properties] — see Fig.
D-6. To activate that window double click any
parameter name in [Graph settings window] — see Fig.
D-5.

Fig. D-6. [Channel properties] window.

A number of settings of sounding log are available directly on sounding log with use right click on

o Vertical axis unit

e Show/hide water levels

o Vertical axis (depth/length) selection

o Showr/hide soil bar with classification results

o Vertical axis settings

o Soil bar filling

o Length below ground level

o Colors

o Length to reference

o Lithology symbols

o Depth below ground level

o Soil bar description font

o Depth to reference

o Show soil layer bottom depth/elevation

e [Trim chart] option

o Soil layer bottom description font

o Show/hide header table

o The presence of the left and right axes

Depth unit

Wertical axis settings

Trim charts
" Show header table
~  Show water levels

Show soil bar
Soil bar filling

5Soil bar description font

> Length below ground level

Length to reference

Depth below ground level

Fig. D-7. Sounding log settings
available from right click menu.

Depth to reference

»  Show left axis

~  Show right axis

Show soil layer bottom depth/elevation

Soil layer bottom description font
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@ cPT-soil - o X

File Edit Data Macros Format Graph View Interpretation About
ShoER B -oL0-8E-Eh BB EDhiw R0 AL LHBR

[Testlocation name. [X coordinate [m]/Y coordinate [m] Iz m1 [Test name [Cone name
Dark Side of the Moon 445635.75/247649.93 8611.25 cP-3 358
_— -
lProject D [Gient = [Ground water elev.. |Area factor 2 /b 0 = —"
X-15 (454+700) Crazy Drillers, Inc. 23.11.2004 8606.75 0.600/0.010 - ’_—‘--
frosect rame Faoe no e=n o cion o 4-_
Vega Station 11 1:100
[Remarks1 [Coordinate system used [Existed pore pressare
w
Classification by Rebertson 2010 —p qc[MPa] —= fs [1MPa] —p u2 [MPa] —= Rf[%]
Shear strengh v MPa]
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Fig. D-8. Main window of Interpretation module.

Main window of Interpretation module (Fig. D-8) consists of main menu, functional icons and
graphic field with current layout of sounding log. That graphic field can be treated as print preview as it
exactly shows the current status and layout of sounding log. The current classification (if any exists) is
listed on bottom bar. The name of loaded CPT data file is listed in left down corner.

File Edit Dats Macros Format Graph View Interpretation About

SHOER R o LB-HE g BlEDkw JEE- O R A L LB

ABCDE FGHIJ KL LMNOPRST u W XYZaBy3de
Fig. D-9. Interpretation module main menu and icons.
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The log consists of three main fields. There is an optional header table at the top or bottom of the
page. Below or above the table on the left side there is a field presenting the classification result with a
description of the depth / elevation of the bottom of the layers? and basic information about the FVT tests
related to CPT test® i.e. sounding depth / elevation and shear strength 7y — see Fig. D-8. The field for the
parameter graphs is on the right.

For a detailed description of the probing profile, the sounding log contains three vertical scales and
a soil stick and on both sides of the field for plots. Additionally, depending on the settings, the value of
the depth/elevation of the bottom is given on the soil stick for each layer of sufficient thickness.

D.2. Basic operations on data files.

File menu drops down with the box having the following list of functions:

Load AGS Files
Open test from database GEF Files
Save CSV files
Save as Datem Files
Close file Export
Run module Copy selected page to clipboard
Tools Export page to WMF

Open config directory Report

Restart application Page setup

Language Print
Append file Batch printing
Import/Export settings Exit

CPD files

D.3. Loading a CPT data file.

File/Load function enables loading a CPT data file. After clicking the File/Load function (the
same is obtained by clicking on icon [A] (see Fig. D-9), denoting opening of the directory), select the
folder containing the selected file. Double click or highlight the selected file and click [Open] causing it
to be loaded by CPT-pro.

Clicking the icon [B] opens CPT Explorer module with all its functions and allows to load new
CPT data file.

= The sounding sheet configuration window [Graph settings] can be re-accessed, during any analyzing phase
of the CPT adata file loaded, by clicking the icon [W] in the Interpretation module main menu or executing
Graph/CPT-pro standard function.

2 If the layer thickness is too low, this information is omitted
3 Related vane test means vane test performed in the close proximity to the CPT test
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D.3.1. Header table layout.

To select relevant table layout click icon | (see Fig. D-9) or [Select table] button from Advanced
log settings window (see Fig. D-2). There are already included some most common used standard tables,
however, if necessary - additional ones can be added on User request.

W select table layout - m} x

Select table:
[Table standard, logo on right 7 TR i

Table non standard, logo on left
Table minimal, logo on left — - - &=
Table minimal, no loge - e 0, | - i | -

Table minimal, logo on right | - il g - GE@

Vertical table position:
®top
(O bottom

Import new table definition o OK x Cancel

Fig. D-10. Header table selection.

The content of each cell can be selected directly from sounding log by double click of relevant one.
Each cell can be treated as single one (i.e. with one header parameter) or as a double one (with two header
parameters). The separator in double cell can be selected by User.

Header fields can be selected directly from the same list as in Selected header elements (see E.1)
or from the list of special fields (like logo, page number etc.) that are not connected to CPT tests.

As the length of description of header parameter is usually too long to enter it to table cell*, User
can shorten it by clicking [Edit table description] and entering own abbreviation. Shortened version of
header parameter description is saved together with relevant translations and can be edited also from the
[Edit language] window (see Fig. D-18).

4 Table description is taken from the [Table description] column in the [Edit language] window (Fig.
D-18)
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Own logo can be inserted in any cell of table, however it is recommended to use the cell with
relevant size. To enter logo assign relevant cell using [Logo] selection in table header source selection
and follow instruction in chapter H.4.1,

Edit table field X
Header source: Left part: Right part:
Table header . .
CPT header Project location name ~ Test type
Edit table description Edit header value Start activity of project 2
Client field
Test name
TestID
L ) T
Roiisaa s ] show table de Type of penetration test
Add unit to desPre-excavation depth
a First layer density ol
X coce

Fig. D-11. Edition of header table cells.
Any time the table layout can be changed by clicking icon I (see Fig. D-9) and selection from the list.

D.3.2. Range of sounding depth.

The chart length setting on the hole card page is defined in the [Advanced log settings] window
opened from the main hole card configuration window - see Fig. D-3. In the [Vertical axis settings]
panel, enter the top level value, which shifts all sounding charts down ( usually top level = 0). Then, in
the [Scale] window (Fig. D-12), which opens after pressing the [Change settings] button, enter/change
the settings regarding the length of the chart on one side and the vertical scale.

scale * | Fig. D-12. Set the vertical scale and length range of the chart on

Depth range per page: the page.

® Autocalculate

(O selected 1.00
Autoscale
Keep scale

X o

Selecting the [Keep scale] and [Selected] options when setting a specific chart length will generate
a sounding log in which each page will contain a fragment of the chart with a given length at a given
scale, regardless of the selected paper size.

Selecting the [Autocalculate] option will generate a log, which will show the maximum possible
sounding length on each page, taking into account the page size and set margins. Changing the vertical
scale is possible at any time in the U panel of the main menu.

D.3.3. Definition of vertical axis.

Definition of vertical axis is realized in windows [Advanced log settings] and [Graph settings] —
(see Fig. D-3 and Fig. D-5) as a:

Copyright © Geosoft sp. z o0.0.
http://www.geosoft.com.pl , e-mail: geosoft@geosoft.com.pl


http://www.geosoft.com.pl/
mailto:geosoft@geosoft.com.pl

D:10

1)  Length®in m or ft below ground level (just the length along rods).

2)  Length in m or ft to reference (approximate elevation over the sea level etc. — used when depth is
not available and inclination if test is low).

3) Depth in m or ft below ground level (available only when inclination is saved).

4)  Depth in m or ft to reference (exact elevation over the sea level etc. available only when inclination
is saved).

D.3.4. Presenting the geological profile on sounding log.

CPT-pro enables presenting the geological profile resulting from former CPT data file
interpretation on the sounding sheet, performed by means of the selected method. Detailed description of
performing interpretation is presented in chapter 0. The selection of whether soil bar with interpretation
result is to appear on the sounding sheet or not, is performed in [Graph settings] window. This selection
is done by activating or deactivating [Show soil type] checkbox (see Fig. D-2) or with right click on soil
stick.

D.3.5. Cone description on sounding log.

CPT-pro enables presenting basic description of cone used in investigation. The number of cone,
tip area, sleeve area, area factors a and b as well as info about existence pore pressure sensor and location
of pore pressure filter can be presented in header table as long as they are selected in Select header
elements list and filled.

D.3.6. Ground water level symbol.

Ground Water Level symbol — color filled triangle with value of depth or elevation - can be
automatically presented on log in case when depth/elevation of water is saved in data file. The value of
depth of water level can be edited in [Header and data options] window (see E.1). That symbol can be
generated on left/right side inside the first left graphic field or outside that field on depth scale (see Fig.
D-13). The size and color of that symbol can be defined in [Options/Graph/Lines] window
—see Fig. H-8.

a0 50 100 150 X

00}
% ‘
20

Fig. D-13. Alternative locations of water level symbol.

50 00 150 A

T
Length [m]
Length [m]

T

= Length [m]

2.00

D.4. Loading DMT files.

DMT files *.DAT registered in Marchetti’s dilatometer system DMT can be imported to CPT-pro
and interpreted. In case the DMT test is performed in proximity to the CPT test, the data contained in the
DAT files can be imported and added to the CPT data. In this case, all data will be saved under the name
of the CPT test file and the header data will be integrated. If the DMT test is CPT independent, it can also
be imported into the program and analyzed.

> Counted along the rod column (= total length of inserted rods)

Copyright © Geosoft sp. z o0.0.
http://www.geosoft.com.pl , e-mail: geosoft@geosoft.com.pl


http://www.geosoft.com.pl/
mailto:geosoft@geosoft.com.pl

D:11

To add DMT test to already loaded CPT test click Edit / DMT test from main menu or the icon X
on Fig. D-9. To open separate DMT file click File / Open from main menu or icon A, select [DMT files
(*.dat)] and click [Open].

Once DMT loading option is started the empty (i.e. without graphs) [Dilatometer test] window
appears. Click [Load DMT test] button, select relevant test and click open to load it. All graphs of all
available parameters are automatically generated.

@ Dilatometer test - o X
Load DMT test Geta'Vo values from CPT data GetUo values from CPT data

Charts  pMT data

Testheader AlMPa]  B[MPE]  pOIMPAl  pIlMPE) DD KDO  EDMMPal KOO OCR(DMT) SulMPal ®(DMT)[]
0 2 40 2 40 2 40 2 40 2 00 50 100 1 9 2 40 02 040 20 40

T
@ d[m]

T
3
{ { P @ AlvPal
¥
i

Zinitial = 0.20 [m]
2 final = 20.80 [m]

"
1

/

=-103
Delta A = 0.01 [MPa]
Dela B = 0.05 [MPa]
Factor Ed = 34,70
Zm =0.00 [WPz]

2w =0.80 [m]

Zabs = 0.00 []

& B [wpa]
[~ & c[MPa]
o . . 3 W ® po[tra)]
- B - v @ pi[mpa]
" @ p2[MPa]

@ 1D[]

Fe ko[l

v @ ED [MPa]

V@ Kol

¥ @ ocr(OMT) []
v @ su[MPa]
= : S - W & oDHT) [°]

. I i i . re chi

- i i H . @ khil

- t I~ @ y(OMT) [kN/m?]

GammaTop = 1.73
Stepz = 0.00 [m]

Y
# [Ny,

P

re wm

™ @ Uo(DMT) [MPa]
" @ o'o(DMT) [MPa]
re udll

Fig. D-14. [Dilatometer test] window with loaded DMT file.

Once DAT file with DMT surveys is loaded, the list [Parameter type] in [Graph layout] window
has included DMT parameters next to CPT parameters — see Fig. D-15. All standard settings like
upper/lower axis, logarithmic and inverted types of axis are available for DMT parameters as well. As
DMT parameters are not a continuous ones®, trend lines and mean values are not available.

Graph layout *
Graph 1
Parameter type: Parameter: Type of display Axis settings:
CPT parameter [1] Point resistance, gc [MPa] w Normal ~ I_ Log Inv
CPT parameter Normal I_
hDMT parameter
FoNE 7 Mormal I_

Fig. D-15. [Graph layout] window with added DMT parameters.

Once parameter type [DMT parameter] is selected, the list [Parameter] contains only parameters
obtained from selected DMT test, native and interpreted — see Fig. D-16.

6 CPT parameters are not continuous as well, however due to very small distance between measurements
(usually 1-2 cm), such test can be treated as continuous one. DMT test are usually performed at a vertical
distance 0.5 m or more.
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Graph layout X
Graph 1
Parameter type: Parameter: Type of display Axis settings:
DMT parameter ~ ~ Normal Log Inv
4] Corrected first reading, p0 [MPa] s
Mane ~ 5] Corrected second reading, p1 [MPa] Normal I_
] Measurement C, p2 [MPa]
None ~ | |[a] Material Index, ID [1 Normal r
10] Horizontal Stress Index, KD [
Graph 2 11] Dilatometer Modulus, ED [MPa]
Parameter type: 13] Coeff. Earth Pressure in Situ, KO [] Type of display Axis settings:
L ) v
CPT parameter Lljfl Overconsolidation Ratio, OCR Narmal - I— Log T
None v Normal I_
None v Normal I_

Fig. D-16. [Graph layout] window with selected DMT parameter and scrolled down list of
available DMT parameters.

All attributes of DMT’ parameters can be set in window [Point parameter settings] — see Fig.
D-17. To open this window click Format / Point parameter attributes in main menu.

@l Point parameter settings - o X
Select parameters to edit: | DMT parameters v
Basic settings ‘thsical quantity settings ‘Ranges settings ‘Pmntsemngs ‘A\tﬁmatﬂ point settings ‘

No. |Name ‘Shurﬁ:ut ‘Quanﬁﬂes ‘D\sp\av unit ‘Preusmn ‘M\mmum ‘Mawmum ‘Gmd step | Color size [mm] ‘Sty\e ‘Jmn Color size [mm] ‘Sty\e ‘Jmn ‘
1 |Denth d length  m 2 00 s 0.00 100 Cirde 200 crde [}
2 |Fistreadng A Stressand | MPa 3 0.00 5.00 oo [ 100 Crde ] cirde O

3 |Second reading 8 Stressand | MPa 3 0.00 5.00 L0 100 Rectangle Crde ]

4 |Thrd reading c Stressand | MPe 3 0.00 5.00 L0 100 Triangie Crde [}

5 |Corrected fistreading 0 Stressand | MPa 2 0.00 5.00 - 1.00 Cirde - Cirdle [m]

6 | Corrected second oL Stressand | MPa 2 0.00 5.00 100 Cirde crde [}

7 |Measurementc p2 Stessand | MPa 2 0.00 5.00 100 Cide crde O

8 |Material Index D Reference 2 0.00 5.00 | ] 100 Cirde | ] Crde O
9 |Horzontal Stress Index KD Reference 2 000 00 100 Cirde Crde [m]
10 |Distometer Moduus  |ED Stressand | MPe 2 000 100.00 100 Cirde Crde [}
11 | Coeff. Earth Pressurein K0 Reference 2 0.00 2.00 - 1.00 Cirde - Cirde [m]
12 |Overconsolidation Ratio  OCR(DMT)  Reference 2 0.00 5.00 100 Cirde Cide [}
13 |Undrained Shear su Stessand | MPa 3 0.00 0.50 | ] 100 Cide | ] crde O
14 |Friction Angle 9EMT)  Andle o 2 0.00 50.00 | ] 100 Cirde | ] Crde O
15 | Coefficent of & Reference 2 000 5000 100 Cirde Crde [}
16 | Coeficent of khn Reference 2 0.00 50.00 | ] 1.00 Crde ] Cirde O
17 | Unit Weight (OMT) VOMT)  Untweight kym? 2 000 2500 100 Cirde Crde [}
18 | Vertical Drained M Reference 2 000 100.00 100 Cirde Cide [}
19 | Equiibrium Pore Pressure Uo(DMT)  Stressand | MPa 2 0.00 2.00 - 1.00 Crrde - Cirde [m]
20 |Pre-nsertion overburden oVo(DMT) Stressand  MPa 2 0.00 2.00 1.00 Cirde Cirde O
21 |Indexud ud Reference 2 0.00 200 o0 [ 2,00 Crde | ] Crde O

X oo

Fig. D-17. [Point parameter settings] window.

” Native or interpreted from DMT
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D.5. Saving data files.

In any phase of analyzing data files, the current state can be saved. All changes entered in the
numerical layer of CPT data file, i.e. new channels created with interpretation results, data corrections,
etc., will get saved in the file of edited name.

If the file loaded is a direct entry of CPT sounding, then after performing File/Save as function,
CPT-pro will create a file of selected name with extension *.CPD. All channels selected in window
Options/File/Saving (see Fig. H-13) will be saved.

= *,CPD (Cone Penetration Data) format has been formulated for CPT-pro requirements and any similarity
of the name of its extension with extensions used in other programs is purely incidental,

= Some data associated with the CPT results such as classification results, dissipation test results etc. in
some native formats are saved in separate files. In the XCPD format all such data are included in one
* XCPD file.

If a file created earlier by CPT-pro is loaded, then execution of File/Save function (or clicking
icon [E]) will cause saving of its current version.

By means of File/Save as function, it is possible to save the analyzed file under a changed name.
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D.6. Tool

S

The following functions are scrolled down after pointing Tools by mouse cursor:
Ll Open config directory — for opening directory [.../ProgramData/Geosoft/CPT-pro] with
CPT-pro configuration files

= Restart application

= Langue — for selecting and modification current language

To select relevant language click Tools / Language and name of language. It may happen that not all
translations are entered or some of them need corrections. To correct entries click [Edit language] on the
same list to activate [Edit language] window (Fig. D 7). To edit or add translations just select relevant

cell in right column and edit.

For easier searching all entries are grouped in 3 lists and few following groups:

Basic descriptions

Classifications

Extended header descriptions

Extended pore pressure
Scale

Fig.

File

Depth

Length

Above sea level
Classification by
Elevation

Robertson 86
Robertson 90
Robertson 86(b)
Robertson 90(b)
Robertson 2010
Robertson 2016
PN-B-04452
Geosond

Meigh 1987
Senneset 1989

Project

Test general

Test location
Equipment

Test circumstances

The column [Table description] contents the shortened version of header parameter name that
appears in header table. If table description does not exists, the full header parameter name appears in

relevant cell.

Edit language
Language: | Chinese ~

1 save

Group list: Section list:

NP Add nen language

N Rename language

Default values:

1P Delete language

Translated:

Table desaription: ~

Cone name

E=sa

Cone type

B

Basic desariptions Praject
Classifications Test general
Test location
[Equipment
Test craumstances
Names of header groups
Printout of header

Cone serial number

AT

Date of last calibration of sensors

HERREHEE

Saturation fluid used in pore pressure system (if
piezocone)

E=len]

Measuring ranges of cone tip

Measuring ranges of friction sleeve

Measuring ranges of pore pressure

ILEMEEE

Net area ratio nominal

HEFALLE

Measured net area ratio

HEFRLLE

Probe

HE

Manufacturer of cone penetrometer

E2=8 =]

Standard

1R

Standard class

TRERA

Equipment operator

RS

Orientation of biaxial inclination measurement
(Ndirection)

FEIFEEDEL

Position inclinometer

FREL

Nominal curfaca araa of cona fin

[

4{. Save and Close

Fig. D-18. Edit language window.
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In case when some descriptions have no translation, the default (English) word/description is
automatically inserted.

To add new language click [Add new language] button, edit and save name of that language and
finally edit all relevant entries. Name of language may be modified. If necessary — language and all
associated entries may be deleted and removed from list.

= NOTE It may happen that due to User’s preferences some header descriptions are expected to be different
than used in CPT-pro descriptions equivalent to AGS ones. In case like that User can "add” extra English
language and "translate” descriptions according to own preferences.

= Graphic objects created in Interpretation module cannot be saved for further ediition. It is only possible to
save the created objects in the form of graphic files *.EMF and *.WMF by performing File/Export as graphic
file function or copying the drawings into Clipboard by performing File/Copy to Clipboard function.

D.7. Appending data files. Append function.

During CPT soundings, a situation may arise in which it is necessary to extend the sounding
performed earlier. Such a situation arises, e.g. when sounding is interrupted because of encountering
a layer of very high resistance to sounding and it becomes necessary to re-drill the bore. File/Append
function enables “sticking on” a second sounding performed as an extension, to a preceding CPT
sounding.

After activation of File/Append function, [Append CPT file] window appears in which two panels
are visible. The depth of first sounding is selected in Upper File panel whereas the initial and final depths
of the second sounding are selected in the Lower File panel, appended as an extension of the first sounding
(see Fig. D-19).

Append CPTFile x
Fig. D-19. Append CPT file window.
Upper file Lower file
From [m] 0.00 Fram [m]
ok o
ad upper file Load lower file
o oK X cancel

After selecting the appropriate depth range and clicking <OK> button, the program appends the
selected range of the second sounding to the selected range of the first sounding.

= Only *.cpd files created by CPT-pro can be appended thus it is necessary to import original CPT files and
save CPT data as *.cpd file.

= It /s recommended to "stick” CPT data files before any further operation on CPT data, including any
calculation and interpretation.
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D.8. Import/Export settings. CPD, AGS, GEF and CSV files.

CPT-pro enables saving processed CPT logs in CPD, GEF, AGS and CSV formats. All necessary
settings connected with these formats are available on window [Settings] (see Fig. D-20) activated from
menu File/Import/Export settings.

The selection of relevant procedure and format is realized in left panel, details relevant for that
selection can be set in right panel appropriate for selection in left one. Menus Import settings and Export
settings refer to general settings, menus called format name refer to relevant format.

= Some import settings are not included in raw data file but may be necessary during the file import
procedure. If this happens, than relevant panels of [File import settings] window are generated during
import — see chapter D and Fig. D-1.

Settings X

Impart/export settings
CPD flles Unit weight:

AGS fles Unit weight default estimation method:
GEF files (O Use Robertson 86 (®) Use Robertson, Cabal 2010 Always show selection window
CSV files

Datem fi
atem fes Missing u2 parameter:

Add u2 values method:

[11f u2 not exists always add u2 @uz=0 Ou2 = uh (f possible)

[ Always show selection windaw

First layer density:

Default first layer density: Tty jm?] Always shaw window to enter value

Negative values management:
Set zero for negative values:

qc fs Always select when negative values detected

Offshore options:
Default offshore test options:
(®) Test from seabed (C) Test from borehole battom
Zero test location:
Con land (@ at seabed at borehole bottom

Always select zero test location

Test with unknown "offshore” mode:

(@) Always select between “offshore” and “on land” settings

() Always treat as “on land” test

X co

Fig. D-20. Import and export settings.

AGS format are available on windows AGS channel settings (Fig. D-21) and Classification
settings (Fig. D-22).The last one sets the relation between user’s geological codes of soil and codes of
graphic symbols and this same codes used in CPT-pro.

| = The unit of parameter exported to AGS is the one selected as Display Unit — see chapter H.2.
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Settings
Import/export settings Channels settings  Classification settings
CFD files
R Channel name: Column name | Export
GEF files Depth STCN_DPTH
;:‘;:Ev:les Point resistance STCN_RES
Sleeve friction resistance STCN_FRES
Pore pressure behind cone STCN_PUP1
Pore pressure on cone STCN_PUP2
Pore pressure behind sleeve STCN_PWP3
Inclination STON_SLP1
Indlination X
Inclination ¥
Temperature STCN_TEMP
Electric conductivity STCN_CON
Fuel Fluorescence Detector 1 [m}
Time O
Speed of penetration [m}
Fuel Fluorescence Detector 2 O
Friction ratio = ft/qt*100% O
Dissipated pore pressure O
Corrected point resistance m}
Corrected local friction [}
Total overburden stress m}
Effective total overburden stress. [}
at-sigmaVo m}
Hormalized cone resistance [}
friction ratio 0
X cancel
Fig. D-21. AGS channel settings.
Settings
Import/export settings Channels settings Classification settings
CFD files
AGS files Classification: | Robertson 1986
GEF files
CV flles Soil name: “GEOL" code | LEG” code
patem fles Unknown 100 2000
Sensitive fine grained 101 2001
‘Organic material 102 2002
Clay 103 2003
Silty clay to clay 104 2004
Clayey silt to silty clay 105 2005
Sandy silt to clayey silt 106 2006
Silty sand to sandy silt 107 2007
Sand to silty sand 108 2008
Sand 108 008
Gravelly sand to sand 110 2010
Very stiff fine grained 1 011
Sand to clayey sand 112 2012

X Cancel

Fig. D-22. AGS classification settings.
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CSV format is not standardized. In particular, order of columns, units. etc. are not normalized. The
import procedure implemented in CPT-pro allows User to assign own CSV columns to CPT-pro
parameters (channels) with relevant unit. Additionally, User may omit several start and end rows and
define number of columns for import by selecting relevant values in right panel — see Fig. D-23. CSV
settings are available once you highlight CSV files on [Settings] window — see Fig. D-23.

Settings

Import/export settings
CPD files
AGS files
GEF files
CSV files
Datem files

Column conversion table:

Column separator

€SV column | Channel Imported unit

[1] ac [MPa]
14 fe (MPal
Skip column )
Skip column ~

o nbw|m=

Number of column to load:

X e

Fig. D-23. CSV import settings.

To select relevant CPT-pro channel scroll down the list by clicking right part of [Channel] column
and selecting the parameter. Column separator used in imported data file may be selected from list scrolled
down in [Column separator] window in right panel.

D.9. Export data contained in single file.

&) zapisywanic jako

« v 4 O Ten komputer

Organizuj =

s Szybki dostep

[ Pulpit

& Pobrane
Nazwa pliku:

Zapisz jako typ:

A Ukryj foldery

~
v Foldery (7)

Dokumenty

*
v ®| | Przeszukaj: Ten komputer »

CSV files (*.CSV)

XLS files (*.4LS)

HTML files (“HTML)

button.

Fig. D-24. Export window.

= To export data file click Export
function, select relevant format, directory
where file should be saved and click [OK]
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D.10.

The CPT-pro program enables export of CPT package data along with properties (classification
results, interpreted values of geotechnical parameters, etc.) to the IFC (Industry Foundation Classes)
format, which is the basic standard for exchanging information on building objects designed in BIM
technology.

D.11. Export soil bar.

It is possible to save the current log (soil bar and graphs) in WMF format. To perform this
operations just click [Export page to WMF], edit the name of file and select folder where it will be saved.

D.12. Report.

he program enables making tabular printouts of chosen data, including all interpreted channels and
the soil type. All report options are available from Report window, presented in Fig. D-25.

Report consists of header lines on top and table with sounding results. Header information can be
selected according to User needs (see Fig. D-26) in window [Add report header elements], activated by
clicking the button [Select report header elements]. Header info can be adjusted to left or right by
selecting the relevant radiobutton in pane [Alignment]. Fonts used in header can be also selected in
standard windows manner after clicking button [Header font] .

Table with sounding results can be adjusted to User needs. Not only can User choose channels with
values of parameters, but also it is possible to rename each column (standard column title is the name of
parameter used in CPT-pro). Editable report title is included on top of report, on bottom - there is included
report summary. Fonts used in table can be selected by clicking the button [Data font].

Report =
Columns:
Depth Selected column settings:
- Paint resistance Channel: Description:
Sleeve friction resistance Depth | [pepth
- Pore pressure behind cone
Total overburden stress Column width [mm]: Data font Hiencier font
- Friction ratio = fs/qc*100%
General settings:
Select report header elements Reset data font Reset header font
Report title:
Font
Report summary: Edit Font
Report data:
(®) use all data [LEE. m]
() mean in interval
(O paint in interval Print report date Print page numbers
Add column Remove column | | ¥ I glose Preview & print [ Page setup

Fig. D-25. Report settings window.

Depth description is always added to report, however, the sequence of presentation the depth
column can be changed. If necessary, depth description column can be repeated by adding [Depth]
channel in the same way as other channels.
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Width of column can be defined separately for each column. To define it highlight the chosen
channel in [Columns] pane on right side and edit the requested value (in mm) in [Size] edition window.

To add column click [Add column] button (Fig. D-25) and chose relevant channel in [Add new
column] window Fig. D-27). To remove column highlight it in [Columns] pane and click [Remove
column] button.

To change the sequence of columns highlight the chosen column and move it up or down by
clicking arrow icons ﬂ ﬂ below the right pane with listed channels.

[Page setup] button opens standard window with page and printer settings. [Preview & print]
button is opening print preview and printing options.

Add new column n Add report header elements H

Add company name:
Geosoft sp. z 0.0,

Available channels:
Depth [m]

1] Point resistance [] Add company adress:
2] Sleeve friction resistance
3] Pare pressure behind cone

5] Inclination Add dient name:
9] Temperature IAA Culmitzsch A ost, CAQ 18-5w
10] Electric conductivity B

13] Speed of penetration

15] Friction ratio = ft/qt*100%: L

16] Dissipation [] Add test number:

17] Corrected point resistance 100KN

18] Corrected local friction

19] Total overburden stress [¥] Add location:

20] Effective total overburden str Dark Side of the Moon

27] Normalized cone resistance

24] Pore pressure parameter [+#] Add test date:

25] Friction ratio = fsfgc*100%: 13.08.01

26] Hydrostatic pressure 7| Add fil .

27] Friction ratio (NEN5140) c 1; ;E”‘E'd

54] Length a015-oa.cp

60] Depth Aligment:

5] Linit weight Font ®Left Oright X cancel

Sail type description

Fig. D-26. Selection of header lines to report.

x Cancel

Fig. D-27. Selection of channels to report.
Only available channels are listed.

D.13. Printing.

The program enables making printouts on any paper format accepted by Windows system and the
printer possessed. To set/change the printout format, open [File/Print] menu or click on [G] icon (see
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Fig. D-9) and perform the appropriate changes of settings. The access to printer settings is available by
clicking [Properties] button. Clicking [OK] button activates printing current log.

Page setup is available by clicking the icon [F] (see Fig. D-9). Quick page selection is available
by clicking v symbol nest to icon [F].

D.14. Batch printing.

CPT-pro is provided with the option of automatic printing of sounding sheets for all the selected,
adequately prepared *.CPD data files from the set directory and according to set templates (see point I.5).

Activation of File/Print file list function causes appearance of [Batch printing Dialog] window,
containing two pages with [File list] and [Templates] markers. Selection of files for printing is performed
on [File list] page. Selection of templates is performed on [Templates] page.

Adequate preparation of *.CPD files consists in:

. Selection, execution and saving of It and 11™ order interpretation results (see 0 and K.7).

. Copying all the files envisaged for automatic printing into one, freely selected directory.

. Precisely defining the selection of *.CPD files. This selection is done by moving the visible files
from [Available files] list to [Selected files] list. For this purpose, highlight the selected file and
click the button with [ » ] symbol. The operation should be repeated for consecutive selected files.
If all the files from the indicated directory are to be analyzed, clicking the button with [ » ] symbol
causes moving of all the files to [Selected files] list.

. On [Template list] page templates of sounding sheets are selected. Selection of templates (entered
in * TEM files) is the same as selection of CPT data files.

. To use present layout just check checkbox [Use current template] on [Templates] page.

Batch printing Dialog X

File list Templates

Selected directory Available files Selected files:
=0 Lcpd
= cPTproall 3.cpd > | |10.cpd
4.cpd 11.cpd
[£= CPT files 5.cpd 12.cpd
[E=» SE Geotech 6.cpd >

Conductivity 7.cpd
8.cpd <

<<

File type:

CPT-pro file (*.CPD) ~

Copies: EI [JPrint extended header Cancel

Fig. D-28. Batch printing dialog window.

= All the selected *.CPD files should contain all the interpretation results (entered into the corresponding
channels), required by the selected sounding sheet template.

= Using of macro M5 (see point G.5) for preparing a batch of *.CPD files enables avoiding errors and non-
consistencies.
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= There should be selected at least one template from list or highlighted checkbox [Use current template]
to execute batch printing procedure.

In the bottom part of [Batch printing Dialog] window, there is box [Copies] where the required
number of printouts is set by clicking « v symbols.
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E. EDITING FUNCTIONS. Edit menu.

E.1. Header content edition.

Activation of Edit/Header function or clicking on [H] icon (Fig. D-9) gives access to edit/read
basic information characterizing the CPT sounding executed (Fig. E-1).

Selected header elements

|Fie|d description

|\falue |Llnit

| ~

I=+- Project

— Project name

— Project ID

— Project location name
— Project engineer

{— Client

|— Start activity of project
I Test general

— Test name

—TestID

\— Test type

|— Type of penetration test
— Pre-excavation depth
| First layer density

— Ground water level

(— Ground water level elevation
| Water depth (for offshore activities works)
— Company name

— Date investigation

- Test location

{— Test location name

I— Height system used

—Z value

— X coordinate

{— ¥ coordinate

-1 Equipment

t— Cone name

— Cone type

Select header elements

Vega station
Dark Side of the Moon
Max Otto von Stirlitz
Geosoft sp. z 0.0,
BH166A
CPTU
1.20|m
18.63 kM/m3
2.50m
8845.50|'m
m
23.04.2025
West Palm Beach
3848.00 | m
4456347.00|m

5567489.00 m

323

« OKand print

X coe

Fig. E-1. CPT header selection window.

The list of header values contains only elements selected by User in [Select header elements]
window (Fig. E-2) window activated by clicking relevantly named button in left down corner. The list

may be changed any time.

The list of header elements may be very long (it may include among others all fields required by
GEF 1.1.3 and AGS 4.0 formats). For easier searching all fields are grouped in five categories — Project,
Test general, Test location, Equipment and Test circumstances.
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Select header elements

Field description
Project

w0
il

o
a

i
o
>

I

Project name

Project ID

Project location name

Project location ID

Country of project

Land of project

Province of project

County of project
City / town of project

Streetname of project

Postal code of project

Project comment

Project contractors

Project engineer

Client

Start activity of project

End activity of project
Client field

OOREROOO0OOO000000REQ

Test general

Test name

TestID

Test type

Type of penetration test

Pre-excavation depth

First layer density

Ground water level

TRl

HERMRAREAEA

Ground water level elevation

Select all header fields o OK Cancel

x

Fig. E-2. [Select header elements] window.

Some header descriptions are acquired from CPT raw data file (depending on the manufacturer of
CPT equipment and logging software) or imported while loading a GEF or AGS one. The remaining
data should be supplemented during office work. This option also enables entering corrections to header
data, which will be taken into consideration while creating the printout, saving data as *.CPD basic file
and exporting to other formats.

= NOTE. Due to limited space in header table only few descriptions are included in log. All remaining
required ones should be printed as separate report.
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Most of descriptions visible in the [CPT header (selected)] window can be edited. However, there
are few of them of “read only” type with inactive edition like End depth of penetration test or presence
of some sensors. These fields are inactive and grayed.

= The basic system in CPT-pro is metric system, however you may have vertical axis with ft as display
unit.

= Groundwater level is equal to depth of water table in reference to ground level. It should be positive
when water table is below ground level and negative when water table is over ground level (testing under
water).

= When Water table value exists and checkbox [Water table] is highlighted, appropriate symbols with
description are created on sounding sheet. Also hydrostatic pressure (Uh) is automatically calculated and
saved in channel 26.

= When pre-drilling depth is set, First layer density (=unit weight of predrilled layer) should be also set.

= [t /s very important to correctly give the pre-drilling depth, density of the 1st layer (in which predrilling
Is performed) and geometrical factors a and b characterizing the measuring cone, since this data directly
affects the calculation results in interpretation procedures.

= If the full program version with CPT-CAD module is used, enabling creation of geotechnical cross
sections, it is absolutely essential to enter the coordinates X [m], Y [m] and Z [m], which are automatically
read out and used while creating cross sections.

E.2. Offshore options.

The interpretation procedure is slightly bit different for offshore soundings, as it should take into
consideration where zero test had been performed - over the water level (on boat, platform etc.) before
sounding, at seabed level (in case of soundings from seabed) and finally — at the bottom of borehole.
Depending on that, CPT-pro automatically makes all relevant corrections depending on offshore settings
and use corrected values of pore pressure u2 and point resistance g, according to procedure described in
[1].

It is assumed, that the information whether sounding was performed on land or offshore is included
in raw data file and for offshore tests water depth value is included in it (most of CPT manufacturers have
relevant position in logging files). In such case CPT-pro recognizes file with water depth value as offshore
test and proceeds it in relevant way. However, if such settings does not exist or needs correction, it can
be done in CPT header (selected)options window just by entering relevant water depth or groundwater
level value.

Offshore options can be set in [Offshore options] window (see Fig. C-12), which can be activated
directly from Format/General Options menu.

= Offshore settings are saved in INI files.

= For On land soundings offshore settings are irrelevant and do not effect on interpretation procedure.
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Options

General Graph File

Offshore test settings:

(®) Test from seabed:
(zero test on land
(®) zero test at seabed

zero teston land
zero test at seabed

Important notice:

Import Saving Offshore options

() Test from bottom of borehale:

zero test at borehole bottom

It is recommended to set this options in CPT Explorer module.
Setting here reguires reloading source CPT data file.

X co

Fig. E-3. [Offshore options] settings.

E.3. Edition of in situ pore pressure Uo.

If pore pressure dissipation test was performed during the sounding process and the value of
dissipated pressure were written into the file, the program automatically performs entry of the relevant
values into the tables.

In situ pore pressure Us

No Depth [m] |u.: MPa] ‘USE for caleulation ‘Pnnt

7

8.6

9.9

0.21
0.28
0.35

Edit test Add test Delete test

Save & Exit Cancel

Fig. E-4. Insitu pore pressure table.

If pore pressure dissipation test was not performed
and information about pore pressure distribution from other
sources (e.g. from piezometers installed) is available, the
Pore Pressure In Situ function enables entering this data
into the program. Data about pore pressure distribution will
be taken into account in sounding interpretation.

After actuating In Situ Pore Pressure Uo function,
[In Situ Pore Pressure Uo] relevant window appears for
edition existed values or entering the new ones. After
completing edit/entry, click <Save & Exit> button.

The size of symbols on graphs can be selected in
[Point size] window.
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E.4. Piezometers.

Piezometers function enables editing water depth levels in maximum three stand pipe piezometers
mounted close to CPT sounding.

Piezometers: B After actuating Edit/ Piezometers
function, the [Piezometers] window
Depth below ground level .
Piezometers: appears (see Fig. E-5), where You can
Code:  Outer pipe: Inner pipe: Viter level: insert/edit parameters of up to three stand
A1 1|im] 12|[m] 0fm] [V]visible pipe piezometers.
Filter top: Filter bottom:
oml [ To activate edition highlight
checkboxes [Visible] on right side. Now
CuE  @EnaE i EsEEt 3y You can edit values in all fields in standard
a2 0|[m] 0/|m] ofm] [¥]visible
— e way. [Code] (max. three characters) means
ol ol a symbol of piezom?ter, [Outer pipe]
means the length of pipe over the ground
Code: Outer pipe: Inner pipe: Water level: level, [Inner tube] means the length of pipe
A3 _ o 0im ol [¥visble below the ground level. [Water level] is the
Fiter topt ol Fiter b"“”";’[ ] depth of water table below the ground level.
m m;
After edition of all necessary values
Colors: and clicking <OK> button, the sounding
Water filling: Filter filing: Lower arrow: sheet with Symbols of pieZOmeterS appears.
- The length of piezometer bars, both over
Water pattern: Filter pattern: Upper arrow: x Cancel

the ground level and below the ground
|

level, is proportional to length of pipes
(unless there is no space over the chart
area).

Fig. E-5. Data/ Piezometers / window. Piezometer data are saved in extra file

*.spp and can be edited any time. Values of water
level are printed inside the piezometer bars.

Fig. E-6. Sounding log with piezometers.

E.5. DMT test.

Procedure of loading and interpreting DMT test is described in chapter D.4.
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F. OPERATIONS ON DATA FILES. Data menu.

CPT-pro enables performing a number of operations on data files recorded by CPT sounding
process. Access to all the functions is possible from the main menu of Interpretation module after
actuating Data function.

= Channels 1, 2 and 3 with qc, fs and u parameters are used in sounding interpretations and the changes
Introduced in the data in these channels will directly affect the interpretation results.

F.1. Copying the channels.

CPT-pro is provided with a number of functions to change the values of parameters in the
individual channels. For greater work safety, we recommend prior creation of copies of selected channels
and to perform operations on these copies. In case of any incorrect operations whatsoever, it is then
possible to reproduce the original values. After performing suitable operations on the data files (in the
copied channels) and checking that the operations performed are correct, the corrected channels can be
copied onto the basic channels 1, 2 and 3 and the calculation procedures started (presented further in this
instruction).

Copying of channels is performed as follows:

e  Open Data menu and activate Copy challels function. [Copy] window appears (see Fig. F-1), in
which all the channels existing in the *.CPD file processed are visible, along with edit window of
source channel number and destination (final) channel number.

. Enter the source channel number x and destination channel number y.

e  Click <OK>.

Copy X Fig. F-1. [Copy] window.

Source parameter:
Destination parameter:

Overwrite destination settings

|:| Show system parameters

x Cancel OK

Copy * Fig. F-2. [Copy] window with

Source parameter: source channels scrolled down.

[1] gc [MPa] A~
[2] fs [MPa]

[3] u2 [MPa]

[6] Ind. [7]

[13] v [mm/s]

[15] Rf [%]

[16] UD [MPa]

[17] gt [MPa] v

X cancel 0K
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Execution of the above operations caused the creation of new channel [y] in which all the values for
every depth are identical to the values entered in source channel [x]. After actuating the sounding sheet
configuration window [Graph settings] (by clicking on icon [W] (see Fig. D-9), the newly formed
channel [y] is visible.

MACRO M1 (see point G.1) is provided as an additional safeguard. It automatically copies
channels 1, 2 and 3 containing the basic parameters g, f; and u respectively, on channels 71, 72 and 73.

F.2. Depth correction of recorded parameters.

The design of the probe (viz. mutual location of tip cone, friction sleeve and porous filter)
introduces certain shifts in the plumb of measured parameters. To increase the accuracy of interpretation,
Depth correction function has been introduced enabling the entry of reading depth corrections for all the
parameters. Since the tip cone level is used as the reference level in most designs, and all the other sensors
are located higher, Depth correction function enables shifting the graphs/diagrams in one direction only.

Depth correction of recorded parameters is performed as follows:
e  Open Data menu and activate Shift function. [Dialog] window appears (see Fig. F-3), in
which all the channels existing in the *.CPD file processed are visible.
e  Choose channel and distance of shifting.
e  Click <OK>

Dialog B Fig. F-3. [Shift] function.

Channels:

o I'glf?s_ Shift:
3 u2 L0 4 feml
6] Indl.
9] Temp
EC
v Cut when uncompleted

10]
13
15
18]
17]
18]
19] sigmaVio
20] sigma'va
22] Qt

24] Bq

25] Rf{gc)
26] Uh

27] Rfd

20] soil
59]L

60] D

65] Uw

X cancel
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= If the selected shift value is not consistent with the distance between measurements, the program
performs the corresponding corrections automatically.

=» The operation of depth correction should be performed before actuating interpretation.

= Highlighting [Cut when uncompleted] checkbox will cut part of graph where one or more channels have
no values.

F.3. Reduction of zero spikes.

Reduction of zero spikes. H
S Fig. F-4. Reduction of zero spikes window.

Hez 2P During sounding, it happens that values approaching zero,

B 0.5}pa not resulting from actual measurement, get recorded (e.g. while

He o W Ofiee advancing CPT rods). Reduction of zero spikes option enables

g:; S E:: automa_tic substitut!on t_)f all measurement value_s less than the set

e w T value in any arbltrarll){ selected channel with mean values,
calculated in the “zero spike” point environment

[71 TAX O ole

ETay [ ol After actuating Data/ Reduction of zero spikes function,

ElTemp [ ol [Reduction of zero spikes] window appears (Fig. F-3.) in which the

molec [ 0/s/m channels should be marked together with the depth measurement

naro1 [ 0 below which relevant reduction will be performed.

E:i S zsmfs _ Afte_r editing all the fields in [Reduction of zero spikes]
window, click <OK>,

[4rp2 [ 0

x Cancel W Ok

= The units appeared on right side of edition fields are Unit 1, which are used in many options of software
(see H.2.).

= The zero interval should be selected individually for each sounding parameter.

F.4. Reduction of false measurements.

Reduction of false measurements function written in Data menu as Reduction of ..., enables
eliminating measurements resulting from the effects of external factors and not representing the actual
properties of soil. An example of such a measurement is the recorded value of cone resistance q. while
encountering a small stone. In the initial phase, substantial increase occurs of g. parameter and after a
while (after pushing away or crushing the stone) its drop to preceding values. High value of g entered
into the interpretation procedure in effect gives a false result and should therefore be eliminated earlier.

Reduction of false measurements function enables substituting the values of measurements
considered by the operator as false with mean values from the nearest vicinity of the false measurement
zone.

After actuating Data/reduction of false measurements function, [Reduction of false
measurements] window appears. Visible in this window, in [channels] panel are all the channels existing

Copyright © Geosoft sp. z o0.0.
http://www.geosoft.com.pl , e-mail: geosoft@geosoft.com.pl


http://www.geosoft.com.pl/
mailto:geosoft@geosoft.com.pl

F4

in the *.CPD file being analyzed. Select the channel in which reduction of false measurements and range
of depth will be conducted.

Reduction of false measure... JEM | After selecting the channel, click <START> to open [Reduction of
S false measurements] window. Depth of sounding is on the vertical axis
e and the parameter value on the horizontal one.
3] u2
6] Ind.

2] Temp

10] EC

13] v

15] Rf

16] Uo

7] qt

18] ft

13] sigmaVo
20] sigma'Vo
22] Qt

24] Bq

25] Rf{gc)
26] Uh

27] Rfd

30] soi
se]L

60] D

[65] Uw

Fig. F-5. Reduction of false measurements window.

X e

The visible red (Start) and blue (End) lines whose location can be changed by the left or right
button of the mouse, determines the location of the area which will be additionally enlarged. The depth
corresponding to the location of the lines is visible in relevant windows. To zoom selected area just
“draw” rectangle with mouse cursor from left upper corner to right down one.

After setting the proper location of red and blue lines (i.e. location in the area in which the false
values will be eliminated), click the button [Interpolate] to remove all values between marking lines and
interpolate relevant values. After eliminating all the measurements considered by the operator as false,
return to the main menu via the [Save changes and exit] or [Exit without save] button.

Fig. F-6. Reduction of false measurements 2nd window.
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F.5. Calculating mean values in selected intervals.

Mean function in Data menu enables substituting the values of any selected parameter with its
mean values calculated in any intervals selected by the operator.

After actuating [Data/ Mean] function, [Mean values in ranges] window appears.

Mean values in ranges x Flg E-7. Mean VaIUes in
Parameter: Destination: Mezn [~ Length ranges [m] Autofiling [

[1] gc [MPa] [ ~O From: To: ~ ranges.

[2]1s [MPa] %; SDuEI O 120 3.00 [> Il ch | ..
[3]u2 [MPa] 237] Ch232 [MP] ] 3.00 3.17 ® Fill using soi bar . All channels eXIStIrlg
[6]11Indl. [<] S: SES:H ] 317 3.28 in the *.CPD/XCPD file
polviomil |G Gt - 2w |am being analyzed are visible
15] Rf [%] 237] Ch237 [ d 3.75 4.03 DSk il - . . .
[16] vo [MPa] O 4.03 4,15 e n thIS WlndOW n
[17] at (1eal O s am [channels]  panel. By
[18] ft [11Pa] g 430 (6 highlighting the appropriate
[15] aVo [MPa] 6,45 6.72 - H
| = == flel_ds, select the channels in
[21] qt-ovo [MPa] 0 ss5 707 which averaging of
2l etl o w7 (73 T —— measurements is to occur.
91 xle) g L L As it is recommended not to
[241Bq[] 7.50 7.82 K Cancel h “original” 1 £
[25] Rf(ac) [%] 0 782 5,40 change “original values o
[26] Uh [1Pa] i NS 865 . v K parameters, mean values are

calculated only on copies of
chosen channels. Destination channels can be chosen from lists.

Repar X | Fig. F-8. [Report] window.
Avalable channels:
[T Edit column header A Font edit
Margins (am] B printer settngs
Left: 2 vt pape bocder In the panel [Depth ranges [m]] panel,
Right: » edited in standard way are the depths determining
Bottom: 2 the subdivision of the full depth range of sounding
Top: 2 into intervals in which the mean values will be
calculated. The edit field is changed by using the
Ccdectsl | Bdswe | Demtweves|  Seme | Xcae | MoOuse or the direction arrows €, >, N and ¥ on
] ] the keyboard.

Itis also possible to fill [Depth ranges [m]] panel in automatic way with constant interval by setting
this interval and pressing icon é in right upper panel [Autofilling]. Report function is activated by
pressing [OK & create report] button. Report, page and printer settings are standard for Windows
system.

After clicking [OK & create report] button [Report] window appears. You can customize report
by editing all info in header. Printer settings are also available from this window. Click [Save] button to
save reported data as TXT or CSV file.

Copyright © Geosoft sp. z o0.0.
http://www.geosoft.com.pl , e-mail: geosoft@geosoft.com.pl


http://www.geosoft.com.pl/
mailto:geosoft@geosoft.com.pl

F:6

F.6. Basic statistical functions.

The CPT-pro program allows for basic statistical analysis of the variability of recorded and
interpreted parameters. These functions are available in the Data / Basic statistical functions menu — see
[Local values of statistical functions] window .

For each depth H at which the sounding parameter values are recorded, the following statistics are
calculated:

= Local mean value p_ in the neighborhood of depth H

= Local standard deviation o in the neighborhood of depth H

= Local coefficient of variation V| in the neighborhood of depth H

@ Local values of statistical functions - o X
Channels , g[',ﬂ 3 éMP::]S - [Z]D(; [MPa]D \
Channel Mean (smoothing) - | Deviation - @ Coff. of variation -V | A~ 0
[1] qc [MPa] [1] qc [MPa] (override) [401] Chao1 [] [411] Chat1 ] 05
1
[2]fs [MPa] [21 s [MPa] (override)  [402] Ch402 [1 [412] cha12] 15
0 (3102 [MPa) 2
O (6lincl.4) 2': %= [1] qc ora.
O (13w fmens] a5 [# = [1] q¢ lacal mean.
o 4 [ == [2] fs org.
O nsireea 45 [¥ = [2] fs local mean.
1 [16] U0 [MPa] 5
O 071gt Mpal 555
&
1 (18] [MPa] a5
O 119] ovo (MPa] :
O 20] o'V [MPa] 7'2
OO (211 qt-oVo (MPa] 8.5
O 2y s
O fes it
[0 2418q01 10.5
o 11
O 1250 Re(qe) (%] 11.5
1 [26] Uh [MPa] 12
O enridrs e
[ 30 seil 1 135
O @Eino 14
14.5
O peoer pr=
0 [s070cn 15.5
16
1 rsechsan e
O s1nkg 17
O earwig 171-;
O k0 185
I [84]y (kN/m®] 13
19.5
E [65] y [kN/m’] . o
20.5
Destination ch st
. . i estination channels o
L Xy e [“loverurite channel settings 21;
[~ append calculation information 22.5
Local calculation range, k= 5 = 23
k - number of measurements (est, D=0.200 [m]) 23.5
24
Repeat count: 3 -
X Cancel v oK

Fig. F-9. [Local values of statistical functions] window.

The size of the neighborhood (radius — see Fig. F-9) is defined by the User by specifying the
number of measurements k above and below depth H. For the selected k, the diameter of the surroundings
is estimated - the size of the depth interval (H-Ah, H+Ah). The size of the neighborhood is common to
all the above statistics.
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Checking the checkboxes and selecting the target channels for individual statistics results in
performing calculations and saving the results on the selected channels — see Fig. F-9.

F.6.1. Local mean value pi.

The Local mean value function allows for calculating the local mean value g in the neighborhood
defined by the User, i.e. in the depth range (H-Ah, H+Ah), where Ah is the radius of the neighborhood
above and below the depth H.

Calculations are performed for each depth H and for channels selected by the User. The result of
the calculations can overwrite the output values (then replacing the original parameter values with the
average value from the environment defined by the User) or be saved on a channel selected by the User.

In the case of saving the local average value of the parameters g, s and u, on the output channels,
these average values can be taken for further interpretation if averaging took place before further analysis.

After executing the Data/Statistical functions function, the [Local values of statistical functions]
window appears (Fig. F-9). In this window, you should select the channels to be “averaged” and specify
the size of the environment in which the average value will be calculated. For each depth H at which
a measurement X, is made, the environment is defined by specifying the number of measurements k above
and below that depth, from which the average value will be calculated — see Fig. F-9.

F.6.2. Local standard population deviation oL.
Local standard population deviation o is defined as:
b [P
L= N
Where X —individual parameter values in the depth range (H-Ah, H+Ah)

uL —the average value in the set of values of parameter X in the interval (H-Ah,
H+Ah)
N — number of measurements
The value of the local standard deviation oy, of the parameter X at depth H is defined as the standard

deviation in the population of determinations of this parameter estimated/measured in the depth interval
(H-Ah, H+Ah), where Ah is the radius of the environment above and below the depth H.

| = It is recommended to copy the channels for safety before performing smoothing operations on them.

F.6.3. Local coefficient of variability V..

Local coefficient of variability V| at depth H is a measure of the variation of the parameter X
value in the population of the parameter values estimated/measured in the depth range
(H-Ah, H+Ah), where Ah is the radius of the environment above and below the depth H.

In contrast to the local standard deviation o, the coefficient of variation V_is a relative measure,
dependent on the local mean value p, of the parameter X in the interval (H-Ah, H+Ah).
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The local coefficient of variation is defined as

oL
v, =—
L ”L
Where oL - the value of the local standard deviation in the range (H-Ah, H+Ah)

u - the mean value in the set of parameter X values in the range (H-Ah, H+Ah)

F.6.4. Integration.

Integration function can find application in engineering calculations, particularly those involving
the designing of piles. For an arbitrarily selected value of parameter Y and depth H, this function causes
calculation of the value.

@) [Y(hdr

After actuating Data/Integration function, [Integration] window appears in which the integrated
channel/parameter should be highlighted together with the destination channel number. Clicking <OK>
causes creation of the new channel in which the values at depth H are equal to fOH Y(h)dh

F.6.5. Differentiation.

The operation of differentiating the parameter values provides information about the "speed" of
the increase of the parameters with respect to depth.

F.6.6. File set statistics.

Basic statistics concerning set of selected files are implemented. To run this option (see Fig. F-10)
click [Statistics] from menu [Data].

To generate statistics for the set of files do the following:

1.  Click [Add files] for selection of data files. The selection is standard for Windows system and
standard system windows are used for this operation. To select file just highlight it and click open.
To select more files use [Shift + right button] and/or [CTRL + right button] functions.

2. Select classification method from list scrolled down.

3. Click [Calculate] button for scanning all selected files and generate statistical report.

The following information can be generated automatically for list of selected files:

Total length of each type of soil calculated individually for each data file and for each
classification method performed earlier

Percentage share of each type of soil calculated individually for each data file and for each
classification method performed earlier

Total length of each type of soil calculated collectively for selected files

Percentage share of each type of soil calculated collectively for selected files

Depth/Length of each selected file

Total Depth/Length of all selected files

Results of calculation can be exported to Excel *.XLS format.

The content of the header fields in selected CPT tests is visible in the [Header] tab. This option is
intended to quickly check the completeness of the data in the headings of individual tests.
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@ CPTstatistic - [m} bd

Add files Remove selected fes | Clear filelist E Calcuiat= J1 Close

D:\CPT-pro all\CPT files AAABH 166A.cpd
D:\CPT-pro all\CPT files\AAA\Cao 18-5a.cpd
D:\CFT-pro al\CPT files\AAAVCP-3.cpd

Export results to excel
Classifications  Header Test Unknown Sensitive fine grained| Organic soils-peats | Clays; clay tosilty | Clayey silt to silty
Classification: [m] [%] [m] [%] [m] [%] [m] [%] [m] [%]
Robertson 1986 BH166A 1.82[m] 14.80 [%] 0.31[m] 2.52[%] 2.93 [m] 23.82[%] 0.59 [m] 4,80 [%]
Robertson 1586 () 100KkN 0.2 0.30[% 018(ml  0.450%] 3iilnl  779(%)  L54[  3.86[%
Robertson 1990 (o) -3 3.64[m]  25.24[%] 8.53[m] 59.15[(%] L17[m] 8.11[%] 108[m]  7.49[%]
Robertson 2010
Robertson 2016 TOTAL 558[m  8.37[%] 9.02[m] 13.53[%] 721[m]  10.82[%] 3.21[m]  4.82[%]
PN-B-04452  —
GEOSOND
Meigh 1987
Senneset 1989 3 24
'\ Classification Header /

Fig. F-10. Statistics. Tab [Classifications]. The percentage of types of soil in the CPT tests.

= It may happen that selected files contain more than one section with results of different classifications.
In case like that only selected classifications will be considered.

& CPT statistic -

Addfies | | Removesclectedfles | | Clear fllelst Calculate 1 gese
D:\CPT-pro all\CPT files\AAABH166A. cpd
D:\CPT-pro all\CPT files\AAA\Cao 15-5a.cpd
DAACPT-pro 2llCPT fies|AAA\CP-3.cod

[m]
X

Export results to excel

Classifications Header Test End depth |Project | Project ID | Project  |Project | Project |Client Start Client Test
Select elements BH166A 13.50 9968201 Von Stirlitz, BH168A

W Project name ~ || 100KN 39.94 CULA 1aA 100KN

M Project ID

o Project location name (&= 5.2 vega Xx-15 Crazy cP-3

Project location ID
Country of project
and of project

rovince of project

(] Praject comment

 Project contractors o >
& Project engineer

M client v | | "\ Classification \Header /

Fig. F-11. Statistics. Tab [Header]. Header content in the CPT tests.
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F.6.7. Characteristic values of parameters.

The characteristic value of parameter X for a given soil layer is the most representative estimate of
its value. According to engineering practice, such an estimate seems to be the average value p of
parameter X determined for the entire layer, but in reality it is possible to calculate the average value only
for a very limited set of X parameter values in a given layer. The average of these values usually differs
significantly from the average of the entire layer, so the problem to be solved is to estimate the "true"
value of the mean values of variable X for the entire layer based on the available set of markings
(laboratory tests, CPT tests, other field tests, etc.) and statistical methods.

According to Eurocode 7, the characteristic value of parameter X is the five percent quantile of
the probability distribution of variable X . However, such an estimate generates major problems in
engineering practice, resulting from the fact that the variability of the parameter X value is influenced not
only by random factors but also by the natural variability inherent to the soil.

Directly adopting the EC7 requirement (5% quantile) in many cases results in an excessive
underestimation of the characteristic value, which in turn generates specific problems during design.

A number of statistical methods are used in the CPT-pro program to estimate the characteristic
value of parameters. As a rule, it is assumed that the statistical analysis is carried out on the values of the
parameters . and f;, and after estimating the characteristic values of these parameters, appropriate
correlation equations are then imposed.

Taking into account the fact that in some circumstances the 5% quantile should be used and in others
the 95%8, the following procedures have been implemented in the CPT-pro program to estimate the
characteristic values of geotechnical parameters:

i.  The mean value u(X) of the parameter X calculated from the available values of X

ii.  According to Polish standard PN-81/B-03020 : [the mean value from the sample -
population standard deviation m(X)-o(X)]

iili.  According to method by Schneider — [the mean value from the sample — half of the sample
standard deviation m(X)-s(X)/2]

iv.  According to method by Schneider — [the mean value from the sample + half of the sample
standard deviation m(X)+s(X)/2]

V. [the mean value from the sample — sample standard deviation m(X)-s(X)]
Vi. [the mean value from the sample + sample standard deviation m(X)+s(X)]

vii.  According to Eurocode 7 — [5% quantile of the probability distribution of variable X
= u(X)-1.6450(X)]

viii.  According to Eurocode 7 — [95% quantile of the probability distribution of variable X
= u(X)+1.6450(X)]

iX. First-quarter method® - [(M(X) + Xmin)/2] (Where Xmin — minimum value from the sample)

8 The rule is to adopt safer values

9 The first/fourth quarter method is not based on statistics and has no mathematical support. It is an
easy-to-use approximate method used in some countries.
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X. Fourth-quarter method - [(m(X) + Xmax)/2] (gdzie Xmax — maximum value from the sample)

xi.  According to method 3-sigma by Duncan — [55% quantile of the probability distribution of
variable X = pu(X)-1.6450(X)] where o(X) is estimated as o(X) = 1/6 Xmax — Xmin)

xii.  According to method 3-sigma by Duncan — [95% 5% quantile of the probability distribution
of variable X = u(X)+1.645c6(X)] where o(X) is estimated as ¢(X) = 1/6 Xmax — Xmin)

Characteristic values of parameters can be calculated independently for geological-engineering
layers, for geotechnical layers and for lithological layers.

In the first two cases, the characteristic values are calculated jointly for the selected set of
soundings, while for lithological layers they are calculated separately in each CPT test.
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G. MACROS.

To simplify and accelerate work with CPT-pro package, certain standard operations performed
frequently have been automated by means of macros. Activation of Macros function causes opening of
the access panel to the individual macros.

G.1. Copying of channels 1, 2 and 3. Macro 1.

Actuation of Macros/M1 Copy channels 1,2,3 function causes opening of [Macro 1] window.

(i} Macro 1 =

1. Copy channel 1 -> channel 71
2. Copy channel 2 -> channel 72
3. Copy channel 3 -> channel 73

o oK

Fig. G-1. [Macro 1] window.

Clicking <OK> causes creation of new channels of numbers 71, 72 and 73, on which channels 1,
2 and 3 with parameters g, f; and u will get copied. It is recommended to take advantage of q., f;and u
in situations in which operations on sounding parameters qc, fs and u in further work are envisaged.

In case of performing incorrect operations on sounding parameters entered in channels 1, 2 and 3,
it is possible to reproduce the original values in these channels by re-copying from channels 71, 72
and 73.

G.2. Smoothing channels 1 and 2. Macro 2.

Macro M2 — Smoothing channels — 1 and 2 enables calculation of relevant local mean values (see
chapter F.6.1) for channels 1 and 2, and saving results on source channels.

@ Macro2 - m] X
Local mean (smoothing) for channels ([1] qc [MPa]) and {[2] f= [MPa])
r T 1
Xnk Xn X"_Hk
Local calaulation range, k =
k - number of measurements (est. D=0.120 [m])
Repeat count: 2 = oK

Fig. G-2. [Macro 2] window.

The procedure realized by macro M2 consists in executing the following operations the number ot
times times defined in [Repeat count] edition window.
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*  For each measuring depth of sounding parameters written in channels 1 and 2 (with the exception
of the first and the last two measurements), the mean value is calculated in the environment of range
[ k =+ 2 measurements] according to the formula:

Yn—2 +Yn71 +Yn +Yn+l +Yn+2

Z,=

5

e For each depth (for each measurement), values of Yn parameters in channels 1 and 2 are substituted

with calculated mean values of Zn.

G.3. Elimination of thin layers. Macro 3.

Irrespective of the method of interpreting soil classification, very thin layers of thickness equal to
the distance between measurements and which generally do not reflect the actual geological structure,
may occur as a result of interpretation. Macro M3 - elimination of thin layers enables elimination of all
layers of thickness less than that selected by the operator, through their horizontal subdivision and
assigned to layers lying above or below. Activation of Macros/Macro M3 — elimination of thin layers
function causes appearance of [Elimination of thin layers] window in which the minimum layer thickness

in soil classification bar should be specified.

Elimination of thin layers

Minimum layer thickness

(_) Double measurement distance

(®) User defined [m]

x Cancel

Fig. G-3. [Elimination of thin layers]
window.

Selection of User defined option
activates the box in which the minimum
thickness should be edited in units of length
[m]. Clicking <OK> button causes
elimination of all layers thinner than the
defined value. See also chapter 0.

G.4. Depth correction. Macro 4.

The design of a standard measuring cone causes measurements of individual sounding parameters
. fs and u (and eventually others also) assigned to one depth (generally defined by location of tip cone
and measurement qc) in reality concern different ground zones, distant from each other by a few
centimeters. Macro 4 enables mutual shifting of sounding graphs/diagrams so as to eliminate the effect
of the measuring cone geometry and hence obtain greater accuracy of interpretation.

Depth correction

Channel 2 - fs [em]

4 feml]

Set default values
Channel 3-u  |2.0

[]cut when uncompleted
Cancel

Fig. G-4. [Depth correction] window.

Activation of Macros/Macro 4 — Depth
correction function causes appearance of [Depth
correction] window in which the amount of shift
for channel 2 with parameter f; and channel 3
with parameter u should be edited.

Copyright © Geosoft sp. z o0.0.
http://www.geosoft.com.pl , e-mail: geosoft@geosoft.com.pl


http://www.geosoft.com.pl/
mailto:geosoft@geosoft.com.pl

G:3

Clicking <Set default values> button causes setting of shift distance to 8 cm for channel 2 and 2
cm for channel 3. Clicking < OK > button causes shifting of graphs/diagrams of channels 2 and 3 by the
defined values.

= The program adapts the selected amount of shift to the distance between measurements.
= Shifting of other channels is realized by means of Shift function described in point F.2.

= Macro M4 can be executed only once. As the information about executing this macro is saved in *.CPD
file, it cannot be repeated even after loading next time. If something must be corrected after executing
Macro M4, use Depth Correction function (see F.2). Additional information is in right side of lower status
bar.

G.5. Batch processing of set of CPT data files. Macro 5.

The scope of CPT sounding interpretations often proceeds according to certain fixed concepts. It
happens that a number of CPT data files (particularly those performed in one area within the framework
of one project) are analyzed and interpreted in exactly the same way, and bore sheets are created according
to identical concept. Macro 5 — batch processing enables executing identical standard operations
simultaneously for all selected CPT data files, creation of relevant *.CPD files with operation results and
their entry into the selected directory.

= Execution of macro 5 should be preceded by copying of all the files that are to be analyzed
simultaneously, into one (freely selected) directory.

= Execution of macro 5 should be preceded by selection of Ist order interpretation method.

= CPT-pro “remembers” the Ft order interpretation method selected last (information on the selected
method is available on the bar in the bottom part of the screen). If this method is the proper one, the
select method procedure need not be repeated.

If you wish to change the I* order interpretation method, perform the following operations:
a) Activate Tools/Classification methods function (see chapter 0).
b)  Select the interpretation method by clicking symbol 6 beside the box with the name of the method
and click the mouse left button on the selected method.
c)  Click <New> button.

Activation of Macros/Macro 5 — batch processing function gives access to macro 5 functions.
These functions are grouped on six pages marked as:

= Filelist

. General

L] Description

= Channel oper.

L] Units

. Output

and lower panel visible with all pages.

[File list] page.
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Macro 3 x
File list General ] Dissipation ] Formulas ] Description ] Channel oper. ] Output ]
Selected directory: Available files Selected files:
“ams Diysk lokalny (C:) BlDSDl.cpg
iy L B10802.cp >
Pliki programdw (x86) £10803.cpd
Geosoft B10804.cpd =
CPTpro B10805.cpd
B10806.cpd
D Data
B 10805
B10808.cpd
B1080%.cpd
< >
% Dysklokalny (C1) v|
File type:
CPT-pro file {*.CPD) w
Destination foldar :| C:\Program Files {(x86) \Geosoft\CPTpro\DemoData | ||:| Lock

X cancel P Execute

Fig. G-5. [Macro 5/ File list] window.

On [File list] page, the following functions are realized:

Selection of directory containing analyzed CPT data files (standard as for Windows system).

. Selection of type of analyzed CPT data files.

. Selection of CPT data files envisaged for further analysis.

. This selection is realized by “tossing” visible files from [Available files] list to [Selected files]
list. To do so, highlight the selected file and click the key with symbol [ » ]. Repeat the
operation for consecutive selected files. If all files from the indicated directory are to be
analyzed, then clicking the key with symbol [ » ] causes “tossing” of all files to [Selected files]
list.

[General] page.

*

In [Macro 5/General] window (see Fig. G-6), the following functions are realized:

Selection of other macros that are to be executed simultaneously. The selection is done by
checking (symbol v') box beside the name of the macro.

Setting the minimum layer thickness — by editing the minimum layer thickness (in [m], [ft] or
[in]) in the [Minimum layer thickness] edit box.

Selection of I* order interpretation method, activated by clicking <Select classification>
button (see chapter 0)

Selection of 11" order interpretation method, activated by clicking <Select evaluation>
button (see chapter K.7).

Edition of predrilled soil density. The value edited in lower panel is considered only in case
when CPT data file does not include it.

Edition of area factors a and b common for all selected files. Values edited in General page
are considered only in case when CPT data files do not include them.
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* Activating the filter [Zero spikes reduction] removing spikes and its settings.
* Activating the procedure of calculation standard parameters (see chapter K.1).
* Setting the vertical axis type (common for all sounding sheets).
* Adding value of water level (common for all files or added separately for each of them).
Macro 5 x
File list General ] Dissipation ] Formulas ] Description ] Channel oper. ] Qutput ]
Execute: If u2 does not exist:
[JDon't process dassification Area factor a
Select classification [Macro 1 Skip
u2=0 Area factor b
[macro 2 u2=uUh
Select evaluations
[(macra 4 Predrilled soil density:
Minimum layer thickness ] ty
(®) Always ask
Remove thin layers before performing evaluations (O set khjm?
Vertical axis Water depth
(®) Use length (®) Use value from file
[ zero spikes reduction. ﬁ (_) Use depth {if possible) () Overwrite always
() Ask on each file (C)Use only if does not exist m
X cancel P Execute

Fig. G-6. [Macro 5/ General] window.

Dissipation] tab.

It happens sometimes that irrelevant dissipation tests are saved while testing. Page [Dissipation]
has included tools for quick automatic removing all dissipation tests that are estimated as incorrect
according to criteria depth and duration of dissipation test.

You may select the depth criterium as just depth or percentage of depth of penetration. The time
criterium is just time of test. On [Formulas] page, the selection of own formulas (see 0) executed in batch
processing is realized. Each formula is described with its name, additionally the channel on which the
result is saved is listed. In case of conflict of destination channels (two or more formulas with the same
destination channel) you can directly go to the settings of formulas by clicking [Configure formulas]
button and modify them in relevant way.

= Selecting two or more formulas with the same destination channel results in overwriting results of
calculation by next formulas, so first results are lost.

Fig. G-7. [Macro 5/ Dissipation] window.
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[Formulas] tab.

Macre 5 hed
File list ] General Dissipation Formulas Description | Channel oper. ] Output ]
Formula name Destination channel
Configure
Relative density [85] Chas formulas
x Cancel ’ Execute

Fig. G-8. [Macro 5/ Formulas] window.

[Description] page.

Macre 5 hed
File list ] General Dissipation Formulas Description IChanneI oper, ] Qutput ]
Project name: | | [ overwrite
ProjectD: | | Dovernite
Location: |Dark Side of the Moon | Overwrite
Client: |NA5A | Overwrite
Comments |Shaken,|n0t stirred | Overwrite
Coordinates:
X cancel ) Execute

Fig. G-9. [Macro 5/ Description] window.

On [Description] page, the function of temporary filling [Project name, Project ID, Location,
Client, Comments] fields for creation and printing sounding log is performed. To save changes to header
data permanently in * .CPD files, go to Macro 7.
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= Leaving one or more non-filled fields on [Description] page causes the program to read the respective
fields from files entered and analyzed serially and places corresponding entries in table fields on the sounding
sheets.

= Overwriting function is active only when appropriate [Overwrite] checkboxes are checked.

= Filling one or more fields on [Description] page causes the program to place these entries in tables on
the sounding sheets irrespective of existing entries in files analyzed serially.

[Channel operations] page.

On [Channel oper.] page, functions of copying channels and multiplying values are realized in
selected channels by setting arbitrary factors. These functions are useful, among others, during automatic
change of units in selected channels.

= Copy operation can be performed simultaneously for 5 channels.

= Multiplication operation by constant factors can be performed simultaneously for all channels from 71 to
100 inclusive.

Macro 5 x
File list ] General Dissipation ] Formulas ] Description  Channel oper. Qutput ]
Multiplication
Copy channels Channel |Coeffident ~
Source Destination 71
>[5 72
>[5 7
o
9oLl s
T R

Warning:
Set coeffidents only in appropriate lines to activate multiplication

X cancel P Execute

Fig. G-10. [Macro 5/ Channel oper.] window.
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[Output] page.

On [Output] page you can choose the format of data files created as result of batch processing and
saving options.

| = NOTE. Only AGS and CPT formats allow to save all interpreted parameters including classification results.

AGS settings are activated by clicking <General Settings> and <Code conversion> buttons.

After performing all the functions mentioned above and clicking [Execute] key, automatic
execution occurs of operations and interpretations set above in all selected CPT data files along with entry
of interpretation results into corresponding and selected files.

Macro 5 x
File list ] General ] Dissipation Formulas ] Description | Channel oper. CQutput
Save files as: Saving options

(®) CPT-pro files (*.cpd)
() AGS files (*.ags)

() csv files (*.cav)

(") Excel XL5 files (*.xls)
(O HTML files (=.html)
() GEF files (*.qef)

(®) Overwrite file
() skip file
(0) save with different name

General settings T Code conversion T

X cancel P Executs

Fig. G-11. [Macro 5/ Output] window.

= Pressing [Execute] key causes execution of all operations set on Macro 5 pages. Hence, actuate
[Execute] function only after performing all settings on all Macro 5 pages.

= Entry of channels containing sounding parameters and II order interpretation results into relevant *.CPD
files occurs only with appropriately set channel selection in [Save channels] panel visible on [File] page
selected after activating Format/Options function (see point H.4.3.).

= It is recommended to remove thin layers before executing Macro 5, however this slightly decreases
accuracy of interpretation. Opposite sequence of these operation may come to calculation and presentation
values of parameters for types of soil for which this calculation should not be performed.

G.6. Modification of predrilling depth. Macro 6.

The modification of the predrilling depth affects all recorded parameter values by assigning them
to a different depth value and of course affects the interpretation results. Macro 6 takes into account these
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dependencies, although after changing the depth of the predrilling, all operations related to the
classification and estimation of geotechnical parameters should be performed again.

Changing the depth of the borehole is performed after starting the Macros / M6 - predrilling
function from the main menu. The value of new predrilling depth can be edited in window [Predrilling]
—see Fig. G-12.

Predrilling X Fig. G-12. Macro 6. Edition of predrilling depth.

Current predriling value: 0.00 [m]

Enter new predriling value: l:l [m]
X cars

In case the change of the predrilling value concerns a file containing only measurement data, this
change will be made immediately, the parameters will be assigned to the new depths. If, on the other
hand, a change in predrilling occurs after the previous classification has been performed, the change will
only occur after the new classification has been performed. In this case, the [Warning] window will
appear with appropriate information - see

Warning X

Fig. G-13. Macro 6. Warning window.

The predrilling value has been changed. Consequently,
all classifications previously made have to be
re-performed.

G.7. Batch modification of header data. Macro 7.

Macro 7 enables the serial entry of repeated header data for a set of selected * .CPD files. After
running this macro, two panels are visible (see Fig. G-15). In the top panel, *.CPD files are selected to
edit the header, and in the bottom panel - header fields are selected for editing.

The files are selected after clicking the [Add files] button, selecting the appropriate files and
accepting with the [Open] button. The file selection operation can be repeated many times for different
directories. To remove an incorrectly selected file from the list, select it and click the [Remove selected
files] button. All selected files are deleted by clicking the [Clear file list] button.

After selecting files for serial editing of the header, edit the appropriate header fields. By clicking
the [Add header field] button, a window will appear in which the header fields to be edited are selected
by selecting the appropriate checkboxes. The list of these fields (see Fig. G-14) follows the list of
Favorite fields of the header (see E.1 Fig. E-2).
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After selecting the appropriate header fields and accepting it with the [OK] button, a table with the
appropriate header data and fields for their edition appears in the top panel. Editing is done by entering
the appropriate data in the Values column.

Add header elements

Header name
| Project name
[ Project 1D
[ Project location name
Project contractor
Project enginesr
[ client
[ start activity of project
[ client field
Test general
[ Test name
[ TestD
[ Test type
[ Type of penetration test
[ Pre-excavated depth
[ First layer density
[ Drilled ground water level
[ Drilled ground water level elevation
[ Ground water level
[ Ground water level elevation
[ water depth (for offshare activities)
Company name
[ trvestigation start date
Test lacation
Test location name
Height system used
[z value

™

X oo

In order to facilitate and speed up the entire
operation of completing the header data, it is possible
to select the file from which the header data will serve
as a pattern for the remaining files. To do this, highlight
selected file and click the [Copy values from selected
file] button. After selecting such a template, the
corresponding header fields can also be edited.

After clicking the [Execute] button, all selected
header fields will be completed/changed in all selected
* .CPD files according to the table [Edit common
header values] and these files will be overwritten in
the current locations.

Fig. G-14. Selection of header data for batch
edition.

Edit common header values

D:\CPT-pro alllCPT filesVAAA\AAA demolCP-3.cod

Add fies Copy values from selected file

[D:\CPT-pro all\CPT fles\AAAAAA demo\BH 1664, cod
D:\CPT-pro all\CPT fles\AAAVAAA demo\Cao 15-52.cpd

Remove selected fles

Clear fil st

Fig. G-15. Batch edition of header
data.

Add header field

Field description

Value

Clear field st

[unit

= Project.

|- Projectname

|| client

=) Test general

|| Type of penetration test
|| Frstiayer density
|- Ground water level
- Company name

- Test location

I Heicht system used
||z valve

. Equipment

|| cone name

|- cone serial number

L Date of last calboration of sensors

5968201

Von stiltz, AG

cPTU

Geosoftsp. z 0.0.

8848.00 m

0

18.03.2022

X cancel

Kujm?

Exeaute
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H. GRAPHS/DIAGRAMS FORMATTING FUNCTIONS.
H.1. Setting the colors of the graphs.

CPT-pro provides the user with individual selection of colors, styles of lines (when black-and-white
printer is used) and thickness of graphs/diagrams for the individual channels. Execution of Format/Line
settings function causes appearance of [Graph colors and styles] window in which colors are assigned to
graphs/diagrams in all the program channels and color of background is selected.

Graph colors and styles X

Parameter Line | Alternative line ~
Color |Stvle ‘\J\ﬁdth | Color ‘St\rle |W’|dtl| ‘

[1] qc, Point resistance — —— 0.20 — 0.20

[2] fs, Sleeve friction resistance —— | — 0,20 — — (), 20

[3] u2, Pore pressure behind cone — | — 0,20 — | — (0,20

[4] ul, Pore pressure on cone —— | — 0,20 — — (0,20

[5] u3, Pore pressure behind sleeve — | — 0,20 — — (0,20

[6] Incl, Inclination > =— 02 —— — 0,20

[7] TAX, Inclination X — — 0,20

[8] TAY, Inclination Y I Automatic — — (0,20

[2] Temp, Temperature EEEEER — — (), 20

[10] EC, Electric conductivity EEEEN — — 020

[11] FFD1, Fuel Fluorescence Detector 1 EENEEE — — (0,20

[12]t, Time EEEEE — — (0,20

[13] v, Speed of penetration —— — (20

[14] FFD2, Fuel Fluorescence Detector 2 — — 0,20

[15] Rf, Friction ratio = ft/qt*100% — | — .20 —— — (0,20

[16] Uo, Dissipated pore pressure — | — .20 — — 0,20

[17] at, Corrected pojioe | — 0,20 — — (0,20

[18] ft, Corrected boc & - - - m - — om — — 020

[19] oVo, Total overtl oy b b m m 18 - — 0 — —— 020

[20] o'Vo, Effective t o — 0,20 — — 0.2

[21] gt-aVo, gt-sigm: - — .20 — — 0,20

[22]Qt, Normalized ¢ o' m m m ! - —0.20 — — 0,20

[23] Fr, Normalized ff ™ ™ W = & o 1] 24 | 0.0 — — (0.0

[24] Bg, Pore pressul o o, w:;:,:h;“ﬁ; - —0.20 — — 0.2

[25] Rf{gc), Friction ratio = fs/qc*100% ‘ — — 0,20 — — (), 20

[26] Uh, Hydrostatic pressure | c— — 020 — (0,20 v

X Cancel

Fig. H-1. [Graph colors and styles] window.

The list of parameters in first column is sorted as selected in [Parameters] windows — see chapter
H.2. To edit color and style of line highlight relevant cell and click the right part of it for opening color
selection windows — see Fig. H-1.

To edit style of line highlight relevant cell and double click it for presenting available styles of line.
Highlight selected line and move to another selection or click [OK] button.

Alternative lines for dual log (see chapter 1.2) can be defined in the same way — see Fig. H-1.
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H.2. Naming the parameters and setting the units.

Activation of Format/Parameters and units function causes appearance of [Parameters] window
in which the following functions are realized:

. Naming parameters in the channels. . Specifying the number of decimal places.
e Naming parameters in abbreviated form. e  Selecting the display unit

Parameters X
Nr Channel name Shortcut Physical quantity \ Display unit |Decima\s \ -
[11 Point resistance ac Stress and pressure v|2

21 Sleeve friction resistance fs Stress and pressure a a3

31 Pore pressure behind cone u2 Stress and pressure Poundjsquare foot 4

[4] Pore pressure on cone ul Stress and pressure ;‘:@ffﬁ:z’;’"d' 3

sl Pore pressure behind sleeve u3 Stress and pressure Eﬁ’f;ﬁ;ﬁ;:qﬁ;ﬂr; — 3

[61 Inclination Ind. Angle [Ton (metric)/square meter ¥ |1

[71 Inclination X TAX Angle Degree 3

8] Inclination ¥ TAY Angle Degres 3

sl Temperature Temp Temperature Celdus 3

[10] Electric conductivity EC Conductivity Siemens/meter 2

[11] Fuel Fluorescence Detector 1 FFD1 Reference Value 3

[12] Time t Time Second 3

[13] |Speed of penetration v Velocity Milimeter fsecond 3

[14] Fuel Fluorescence Detector 2 FFD2 Reference Value 3

[15] Friction ratio = ft/qt*100% Rf Percent Percent 2

[16] Dissipated pore pressure Uo Stress and pressure Megapascal 3

[17] |Corrected point resistance qt Stress and pressure Megapascal 3

[18] Corrected local friction ft Stress and pressure Megapascal 3

[19] |Total overburden stress avo Stress and pressure Megapascal 3

[20] Effective total overburden stress oo Stress and pressure Megapascal 3

[21] qgt-sigmaVo gt-oVo Stress and pressure Megapascal 3

[22] |Normalized cone resistance Qt Reference Value 3

[23] Normalized friction ratio Fr Percent Percent 3

[24] Pore pressure parameter Bg Reference Value 4

[25] Friction ratio = fs/qc*100% Rf(gc) Percent. Percent. 3

[26] Hydrostatic pressure Uh Stress and pressure Megapascal 3

[271 Friction ratio (NEN5140) Rfd Percent Percent 3

[28] No unit None 3

[29] No unit None 3

[30] assification result soil No unit None 0

[31] Relative density ju) Reference Value 3 v

Fig. H-2. [Parameters] window.

= Names of unit, abbreviated symbol and unit in channels with interpretation results are read out during
interpretation and need not be additionally loaded.

= The program saves the last configuration of [Parameters] window.

=» Display Unit has a special function, as it is used in logs, exported parameters, reports and options, as
well as in CPT-CAD module. Thus, it is recommended to set Display Unit for all used parameters. To
select Display unit scroll down the list by double click and choose relevant one.

= All parameters that are results of own formulas option, have the unit defined in formula creation
process.

= The sequence of parameters can be changed by clicking the relevant cell in first raw of table or
selecting the sorting sequence from scrolled down list at bottom of [Parameters] window -
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= System channels (i.e. channels generated by system) can be hidden by highlighting checkbox [Hide
system channels] -
. In such case only channels generated by User with [Conditional formulas] function are visible.

H.3. Setting the horizontal scale.

Range of values function enables setting the horizontal scale in any selected channel by defining
the maximum range of the parameter. After activating Format/Parameter attributes function, or clicking
icon min (icon S on Fig. D-9) window [Parameter attributes] appears in which range of values for
individual channels should be set.

= The horizontal scale is defined by setting the minimum and maximum value of parameter using
Display unit chosen in [Parameter attributes] window (see Fig. H-3).

=> Scale set for channel 3 (i.e. pore pressure u2) is used also as pore pressure scale in dissipation graph.

Parameter attributes x
Parameter name: Display unit Range: ‘ Grid step: ‘ Additional lines: ~
Min.: ‘ Max: ‘ ‘ Values: ‘ Color | Style | Width “ﬁsible ‘
[1] gc, Point resistance MPa 0.00 10.00 2.000 2.000, 5.000, 10.000 — —— 0.10
[2] fs, Sleeve friction resistance MPa -0.10 0.50 0.100 — 0.10
[3] u2, Pore pressure behind cone MPa -0.50 2.00 0.5000 — — 0,10
[4] u1, Pore pressure on cone MPa 20.50 2.00 —
[5] u3, Pore pressure behind sleeve MPa -0.50 2.00
[6] Incl, Inclination ° 0.00 40.00
[7] TAX, Inclination X ° 0.00 40.00
[8] TAY, Inclination Y ° 0.00 40.00
[9] Temp, Temperature °C .00 25.00
[10] EC, Electric conductivity S/m 0.00 100
[11] FFD1, Fuel Fluorescence Detector 1 0.00 100 ZoOoCooEO
[12] t, Time s 0.00 100
[13] v, Speed of penetration mm/s 10.00 30.00 u
[14] FFD2, Fuel Fluorescence Detector 2 0.00 100 — — 010
[15] RY, Friction ratio = ft/qt*100% % 0.00 10.00 — — 010
[16] Uo, Dissipated pore pressure MPa .50 200 — — 010
[17] at, Corrected point resistance MPa 0.00 50.00 — —— 010
[18] ft, Corrected local friction MPa 0.00 0.50 — —— 010
[19] aVo, Total overburden stress MPa 0.00 5.00 — —— 010
[20] &'Vo, Effective total overburden stress MPa 0.00 5.00 — — 010
[21] gt-aVo, qt-sigmavVo MPa 0.00 50.00 — — 010
[22] Qt, Normalized cone resistance 0.00 1000.00 — —— 010
[23] Fr, Normalized friction ratio % 0.00 10.00 — —— 010
Horizontal line: Draw addition lines to: | End of graph ~ o 0K

Fig. H-3. [Parameter attributes] window.

In [Minimum] column the minimum value should be defined (in most cases, the values of
parameters are positive and in such a case “0” is recommended, however there are parameters that accept
negative values, e.g. pore pressure u,. In [Maximum] column - the maximum value of parameters.

In [Grid step] column define the distance (in appropriate units) between vertical grid lines.
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In [Additional lines] column you can set the values of parameters presented on sounding sheet as
vertical lines going through User defined values of parameter. These values should be edited in standard
way with dot as decimal separator and comma as separator between them. Color, width and style of these
lines can be set independently for each parameter. Highlighting [Visible] box causes the program to print
lines on log.

The last settings of horizontal scale are saved in configuration files by the program after it is
switched off and automatically reproduced after restart.

H.4. General settings.

Activation of Format/Options function gives access to additional formatting functions. These
functions are grouped on three pages marked as:

=  General
= Graph
= File

H.4.1. [General] page.

[General] page contains a number of functions formatting the sounding sheet such as vertical scale
unit, horizontal grid, optional presentation of top and bottom axis and user’s depth label.

Auvailable on this page, in addition, is the box enabling activation/deactivation of soil bar update
function after each change of data. Due to the fact that refreshing of soil bar requires performance of
a number of time-consuming operations, in computers of lower capacity, it is recommended to perform
operations on CPT data files with Autoverify soil bar by each data operation function deactivated.

Distance between charts is adjustable in edition field Chart distance — see Fig. H-4.

Options x Fig. H-4. {General] page.

General Graph File

] Autoverify soil bar by each data operation ~ Grid
[ verify application range of dassification Auto depth resolution

Depth resolution l:l
Loga:
Chart distance [mm]:
Depth unit: 7 o =
Fad =
@ meter O feet ,:_—-_-.:‘?E
Layer thickness unit Show logo D)
@ meter | feet inch
Draw info about: Logo.bmp

¥ Topaxis [ Bottom axis

Vertical axis label
@ Auto
() User

[[]show channel number in description

=
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Setting the upper and bottom axis on graphs. The operator can set the upper (see Fig. H-5) and bottom
(see Fig. H-6) axis on each chart independently by:

. Selection of parameter and unit in window Graph layout (see chapter D Fig. D-2 and Fig. D-9).
e  Highlighting [Top axis] and/or [Bottom axis] checkbox. In this selection, the program enters axis
with description (abbreviation of parameter name and unit) and tips (see Fig. H-5).

—=— qc [MPa]

0 2 4 [ & 10
05 -
==

Fig. H-5. Upper axis description.

Length [m]

108

|7

11.0 —

1537

1.2 £:45
17.21—==]

1.4 \\7 7

17,00

11.6

0.0 04—02 0.3 0.4 5

—= fs[MPa]

Fig. H-6. Bottom axis description.

Iteration number adjusts the number of iterations performed due to modification of selection of
unit weight source. In general case 3 iterations are enough.

Edition window in Vertical axis label panel enables inserting user name of Depth axis (see Fig.
H-5).

Setting the position of horizontal grid lines on graphs. The operator can set the optimum density of
grid lines for a given range of sounding depth by:

e Highlighting [Auto depth resolution] box. In this setting, the program enters its own position of
grid horizontal lines, optimized for the given length of CPT test.

e  Entering own spacing between lines in [Depth resolution] box. Clicking this box causes it to pass
to editing state. After entering own values, deactivating [Auto depth resolution] box and clicking
<OK> button, grid horizontal lines appear on selected depths.

<Logo> button gives you possibility to input own logo on sounding sheet and choose format of
graphic file. Most of standard graphic formats are available.

| = Logo can be inserted only to cell that is selected as [Logo] — see chapter D.3.1.

[Graph] page contains a number of functions formatting the graphic elements of a graph/diagram.
It consists of three subpages.
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Options x

General Graph  File

Soilbar Lines Pesks Zerotests Dissipation

Sail bar filing
Lithologic pattern scale: @ Colors E—
Soil description field width: OLithologic patterns

Sail bar width: Sail layer description font:

Name: Times New Roman

Show soils description Size: 7 =
Show dassification info

[15how soil numbers in descriptions
Show soil layer bottom depth/elevation

Style: B /7 U
Sail layer bottom description font

Vane test display settings

First layer thickness to remove

X s

Fig. H-7. [Graph/Soil bar] page.
The following parameters and soil bar features are set on [Soil bar] page:

Pattern scale in soil bar set in [Lithologic pattern scale] box by clicking symbol [« ] or [+ ]. This
scale is common to all hatches, but the proportion between them can be set in the [Soil attributes]
window — see Fig. K-1

Width of description field with soil type edition.

Maximum thickness of first layer to remove.

Soil bar filling. CPT-pro enables selecting the type of soil bar zone filling corresponding to
assigned soil types — see chapter 0. The operator can choose between standard geological symbols
or filling with different colors. Assigning a color to a specific type of soil is described precisely in
chapter 0. The selection between colors and lithologic patterns can be done in [Soil bar filling] pane.
The same selection can be done with use right click on any chart od log.

Soil bar width (in 0.1 mm steps).

Soil bar description font settings

->  Fonttype
->  Fontsize
>  Style.

Editing the names of soil types. CPT-pro operates with names of soil types drawn directly from
source material presenting the selected method of interpretation. The operator in justified cases can
however change these names. Double clicking the box with the selected soil name causes it to move
into Edit State. After writing the new names in the selected boxes and clicking <OK> button, the
changes entered will be taken into account in the descriptions of soil types beside the soil bar.
Creating the broken line connecting the values of in situ pore pressure uy. Due to the “nature”
of pore pressure distribution test, the values of u, are defined only for several depths. For better
visualization of the pore pressure graph, the facility of creating the broken line connecting the points
of in situ pore pressure uo graph, has been introduced. Activation of this option is done by
highlighting [Connect points on graph] box in [In situ pore pressure graph] panel.
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. Show/hide soil layer bottom description and description font settings (see Fig. D-8).
= Show/hide basic information about FVT tests related to CPT like depth/elevation and vane
shear strength tv and description font settings® (see Fig. D-8).

NOTE. Soil layer bottom description and FVT parameters are shown inside the geological profile.
Therefore, the width of the profile and the appropriate fonts should be selected so as not to overlap each
other — see Fig. D-8.

The following parameters and soil bar features are set on [Graph/Lines] page:

= Setting the line (width and color) drawn in case where values of parameters do not exist in loaded file.

= Type of presentation of in situ pore pressure values. As these values are not measured in continuous
way (pore pressure dissipation tests or other system of measuring), values of in situ pore pressure exist
only for few depth values and can be presented as broken line or separated points.

= Setting the line (width and color) of ground level.

= Setting the size and color of ground water level symbol.

Options X

General Graph  File

Soil bar Lines  Peaks Zero tests Dissipation

Missing values Ground level
Show missing values Draw ground level symbol
Width x 0.1 Cal
Line color style | User color ~ 1t % 0. Lmm e
= |
User line color .
Draw ground level line
Line width [mm] 0.50 % Width x 0.1mm  Color
: = (m
In situ pore pressure channel
Connect points on graph Water level symbol :
Predriling: Size: color: | [l
Draw predriling
Line width: Line color: [ rim charts
0.30/%] [ ]

X cancel
Fig. H-8. [Options/Graph/Lines] page.

10 The depth/elevation and shear strength Ty values are directly read from the relevant *.VTF file
containing the results of the FVT test interpretation performed with VANE-pro software.
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[Options/Graph/Peaks] page. In case when values of parameters exceed horizontal scale (see
chapter H.3) the info about missed values can be presented on graph. This option is activated by
highlighting the checkbox [Show info about out of range] on [Peaks] page. In list below parameters can
be chosen. Color of arrows and fonts can be set like color of graph or can be independently chosen by

operator.

General  Graph  File

Soil bar  Lines  Peaks  Zero tests  Dissipation

Show info about out of range

b Point resistance (gc) ~
b Sleeve friction resistance (fs)

| Pore pressure behind cone (u2)

i Pore pressure on cone {ul)

A Pore pressure behind sleeve {u3)

b Indlination (Ind.)

] Indination X (TAX)

] Indination ¥ (TAY)

i Temperature (Temp)

b Electric conductivity (EC)

b4 Fuel Fluorescence Detector 1 (FFD1
& Time: (t)

1 Speed of penetration (v)

& Fuel Fluorescence Detector 2 (FFD2
W/ Friction ratio = ft/qt*100% (RF)

i Dissipated pore pressure (U0)

i Corrected point resistance {gt)

1 Corrected local friction (ft)

i Total overburden stress {oVo)

b Effective total overburden stress (o v

Color

(®) Graph color

(O User color

= F

X e

Options X

General Graph  File

Sollbar Lines Peaks Zerotests pissipation

Draw info about begin zero tests
Symbol Color:  Size: Line width:
[0 | gl [zo B3 oo Ba)

Use channel color

Draw info about end zero tests
Symbol Color:  Size: Line width:

X V(M 20 # b

Use channel color

Options *

Fig. H-9.
[Options/Graph/Peaks] page.

Fig. H-10. [Options/Graph/
Zero tests] window.

The symbols of initial and final
zero test values can be plotted
on CPT log. Basic settings i.e.
selected graphic symbol, color,
size and line width can be
customized in [Options/Graph/
Zero tests] window.
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in [Options/Graph/Dissipation] window.

Basic settings of dissipation test report i.e. colors, widths and styles of lines that represent
maximum value of pore pressure, times for X% dissipation and final dissipated value can be customized

General Graph  File

+ Soilbar Lines Pesks Zerotests Dissipation

Dissipation lines options:

Dissipated value: Width Color
Maximum value: Width 0.1 Y| coler
t10: Width |0.1 ) color
t20: Width Color
t30: Width Color
t40: Width |0.1 | color
t50: Width Color
t60: Width Color
t70: Width |0.1 % color
t30: Width Color
ta0: Width |0.1 | color

Style:
Style:
Style:
Style:
Style:
Style:
Style:
Style:
Style:
Style:
Style:

Fig. H-11.
[Options/Graph/Dissipation]
. window.

X e

[File] page enables maintaining the program configuration, i.e. settings performed and selection of data
entered into *.CPD files.

Highlighting [Save configuration by exit] box causes almost all settings entered to be written into
CPT-pro configuration file, which will be automatically reproduced when restarting the program.

[Classification] panel enables selecting the option of saving the result of soil type interpretation in
the file characteristic for the selected method. Every method of soil type interpretation generates
its own file with the interpretation result and having its characteristic extension *.b** (e.g. file
classification according to Robertson ’96 has the extension *.b01). Hence, the results of
interpretation performed by different methods can be saved in separate files.

[Classification] panel gives the following possibilities of saving classification data on exit:
= [Save in CPT data file]

Ll [Ask saving CPT file]

Ll Do not save]

[Save channels] panel enables the selection of channels that are to be saved in basic *.CPD file.
Highlighting the small boxes causes saving of columns with values of selected channels in *.CPD

file.
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Options X Fig. H-12. [File/Import]
General Graph File WlndOW
Import saving Offshore options
Datem files: . .
Select data separator: V Files files generated by the
_ Datem' CPT measurement
Measurements resolution h h h
[JReduce distance between measurements to: [mm] SyStem_ ave  a _Very 19
ceducton method: resolution - data is generated
(O the nearest (from top) value to new distance every 1 mm. This distance can
(®) mean values (for ranges spedified in new distance) be rEducec! by CheCklng
[Reduce distance between
Always show settings diclog measurement] and setting the

appropriate value.

Options X Flg H'13
General Graph Fie [Options/File/Saving] window.

Import Saving  Offshore options

Save channels

b (1) g ~
(@) save in CPT data file M@ fs

() Ask saving CPT file : g; ﬂi

() Do not save & (5) u3

] (6) Ind.

o

Save configuration by exit WA g; ;:)\S

b (9) Temp

& (10) EC

M (11) FFD1

Vi(2)t

M (13) v

WA (14) FFD2

M (15) RF

& (16) LD

M (17) gt

M (18) ft

A (19) avo

i (20) o'Vo R

Classification

11 British manufacturer of offshore CPT equipment.
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=> If it is envisaged to execute geotechnical cross sections (available with CPT-CAD module), the results of
soil type interpretation should be saved in *.CPD file.

=>» Absence of saved *.b** file disables the presentation of soil bar with soil classification results on the cross
section.

=2 If it is planned to execute geotechnical cross sections, enter all the channels that are to be presented on
the cross sections into *.CPD file. If a channel is not entered in *.CPD file, it cannot be presented on the
cross section.

= During analysis of CPT data files, work channels are usually created in which intermediate results of
analysis and copies of other channels are saved. Saving of all such channels in *.CPD file causes unnecessary
overgrowth of *.CPD files created.

In offshore soundings, the parameter values depend on the place where the initial zero test is
performed i.e. on desk, on seabed or in borehole bottom. The appropriate settings are made in the window
shown on Fig. H-14.

Options *

General Graph File

Import Saving Offshore options

Offshore test settings:

() Test from seabed:
zero test on land
zero test at seabed

(®) Test from bottom of horehole:
() zero test on land
(®) zero test at seabed
(D zero test at borehole bottom

Important notice:
It is recommended to set this options in CPT Explorer module.
Setting here requires reloading source CPT data file

X cancel
Fig. H-14. [File/Offshore options] window.
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I. CONFIGURING THE GRAPHS.
1.1. Graph/CPT-pro format function.

Activation of Graph/CPT-pro format function causes opening of the sounding sheet configuration
[Graph settings] window described in detail in chapter D.1. The window can also be opened by
directly clicking icon [W] (see Fig. D-9) in the main menu of Interpretation module.

= The content of header table is automatically filled on the base of header entries. To modify the content
of any cell just double click it to put it in edition mode.

1.2. Dual log.

The Dual log option enables presentation of two different tests — L and R (left and right) - on the same
page — see Fig. I-1. To activate that option and configure dual log (see Fig. 1-1) run [Graph/Dual log]
or click icon [Y] in the main menu of Interpretation module — see Fig. D-9.

Dual log options “ F|g |-1. [Dua| |Og
Select test number: Graphs: Vertical axis: OptIOI’]S] WII’]dOW
(single test (@) two tests () single (#) double (®) depth () elevations
TestL:
"D:\CPT-pro all\CPT files\SE Geotech'Archiwum\CP-3.cpd™ =
Classification: |Robertson 1986 v | [¥]5how dassification ] Show channels
TestR:
Di\CPT-pro all\CPT files\SE GeotechArchiwum\Cao 18-55.cpd” =
Classification: |Robertson 1986 v | [¥]show dassification ] Show channels
Graph 1 Graph 2 Graph 3 Graph 4 Graph 5
[ac v |[Afs v | |[10] EC v 3D | |None ¥
[ Logarithmic [ Logarithmic [ Logarithmic [ Logarithmic [ Logarithmic
[CJinverted [ inverted [ inverted [ inverted [l inverted
Show logarithmic axis minor grid ["]show right axis description
Bar L description size: Bar R description size: Sail bar filing
70.0 *; [70.0 * @ colors A Sail description font

(") BMP Graphics
Distance between pairs: Distance in one pair:

15.0 % 30 *; [Ishow soil stick depth axis  [_] Show water levels
Fig. title:
Cancel
‘HE[E you can place additional comment on log ‘ x
E Ranges 'LC Line settings A Header font

All graphic objects, soil sticks and parameter graphs, are arranged in couples (see Fig. I-1). Each
horizontal scale can be alternatively set as linear or logarithmic and — independently — as inverted. The
number of couples of graphs can be defined by User and may vary between 1 and 5, however, as the
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minimum width of graphs (excluding description of depth axis) is set as 2 cm, it may happen that some
graphs do not find enough room in available area of chosen paper size. In case like that decrease the
number of graphs and/or change the size of paper.

Soil sticks are independent i.e. User can select whether sticks and descriptions of soil layers should
be shown independently for both tests, as well as can select classification method.

Dual log can be widely customized. User can not only decide about presentation of soil sticks and
number of graphs, but also can select the fonts of soil type description and header data ([Soil description
font] and [Header font] buttons), width of description, distance of graphs in each pairs, colors and styles
of lines ([Line settings] button). The distance between pairs of graphs can be adjusted as well.

In case when some options of dual log should be used for single test, like for instance presentation
of parameters in logarithmic scale, the test number can be selected in pane [Select test number].

Both, horizontal and vertical scales of graphs, are available directly from [Dual log options] window by
pressing respectively [Ranges] and [Scale] buttons.

= [Dual log] option is designed to present all raw, derivative and interpreted parameters, as well as results
of soil classification, so it works with *.CPD files only.
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Fig. I-2. Dual log print preview.
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1.3. Dissipation test graphs.

CPT-pro enables creating graphs of pore pressure dissipation tests (see Fig. 1-4) on the basis of
CPT data files. Activation of Graph/Dissipation test function or clicking the icon [Z] (see Fig. D-9)
causes opening of [Select depth of dissipation] window (see Fig. -3).

To select dissipation depths and calculated times Txx check relevant checkboxes.

Dissipation graph settings X

Depth: Frint

1.Depth = 25.49
2.Depth = 25.49

4 Dissipation depth & Time T30
¥ Dissipated value ¥ Time T40
i Total tme & Time Tso
i Time T10 & Time T60
i Time T20 & Time T70
< >
Edit dissipation values X Cancel
Setlines ' OK

Fig. 1-3. [Select depth of
dissipation test] window.
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Fig. 1-4. Dissipation test log.
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1.4. Setting the vertical scale of graph.
The vertical scale is set in CPT-pro by setting the scale value 1:X in [Scale] window.

The function defining the depth range per page is described in detail in chapter D.3.2. Value of the
vertical scale is defined in [Scale] window activated after selecting Graph/Scale function.

Scale u

Depth range per page:

Fig. I-5. [Scale] window.

(®) Autocalculate Activation of [Keep scale] box causes the depth on the graph

- to be presented precisely in the vertical scale selected, irrespective

() selected 100 .

| of setting of selected depth range per page.
Autoscale
®) Keep scale * Value of the scale is defined by writing any positive whole

number of maximum five digits (in an majority of applications,
scale from 1:50 to 1:200 is used).

Scale 1: 100 *

Selected [Autocalculate] option generates graphs in chosen
scale in whole available area (depending on margins and status
X cancel (on/off) of header table.

[Scale] window can be opened directly from the main menu by clicking the inscription [Scale 1:]
on the bar with icons, denoted in 0 by the letter [T]. Next is the scale selection window denoted in

by [Scale 1:_]. The most frequently encountered scales of type 1:10, 1:50, 1:100 etc., are available
from scroll list activated by bar icon [U]. The scale is selected from the scale selection drop down box
(by setting the cursor in it and a single click). Clicking the number defining the required scale causes
automatic scaling of the graph to the selected value.

= /Scale:] box is not editable since CPT-pro constantly reads the current scale and automatically enters the
corresponding number into this box.

= [File:] box is not editable since the program automatically places the name of the current *.CPD file.

1.5. Creating templates of sounding sheets.

CPT-pro enables creating templates of sounding sheets, i.e. it provides the possibility of setting
such items of the graph/diagram as:
Number of graphic fields with graphs/diagrams;
Presence of soil bar on the sounding sheet;
Kind of parameters presented in the individual graphic fields;
Vertical and horizontal scales in the individual graphic fields;
Color, width and style of lines of individual graphs/diagram;
Full and abbreviated names of parameters presented.
Units of parameters presented.

Ok % % X X %

After making all the settings, these templates can be saved on HD in the form of *. TEM files and
read out again.
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Creating interpretation templates is very simple. For this purpose, perform the following

operations:

1. Enter any CPT data file.

2. Perform interpretation of | and/or 1l order in the scope envisaged for the template created
according to the instruction described in chapter K.
Perform all the required settings of graphs/diagrams according to the above list.
Perform Graph/Save as template function.
Write the name of the template saved in the edit box (the extension is added automatically).
Click <Save> button.

o0k~ w

Execution of the above sequence of instructions creates *. TEM file containing the complete setting
of sounding sheet, in [Template] folder.

Loading templates can be done during loading the CPT data file directly from Graph layout
window (Fig. D-2). It can be also carried out by executing Graph/Load template function. After
executing this function, a standard Windows system window appears containing the corresponding
folder, select the template (from the existing *. TEM files) and load it.

Quick selection of template can be activated by clicking the w symbol next to icon [W] —
see Fig. D-9.

= If a *.CPD file is entered with interpretation results written and their scope is sufficient (i.e. the template
created will not contain additional interpreted parameters) then it is not necessary to perform re-
Interpretation.

= The program proposes saving the template created in [Template] directory created during installation.
This setting should not be changed.

= Templates can be used in Batch Printing procedure. It is possible to choose not only the CPT data files,
but also as many templates as you need. CPT-pro will open each chosen data file, automatically load each
chosen template and make printouts, step by step, in accordance with all of them.

1.6. Paging the graph/diagram.

If the vertical scale selected (with [Keep scale] box active (see chapter 1.4) and the page size disable
presentation of the whole graph/diagram on one page, CPT-pro automatically divides the graph/diagram
into pages while maintaining the selected scale.

The page is changed just by scrolling down the page on screen.

= Additionally entered objects, i.e. texts, ordinary broken lines and broken lines with filling are not page
elements but screen elements. Hence, change of pages does not cause shifting of the objects executed and
consequently after change of pages, they get located in an improper place.

= If the sounding graph/diagram is located on several pages then each page should be fully supplemented
with supplementary texts and broken lines before printout and saved in *.WMF and *.EMF graphic files.
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J. SCREEN FUNCTIONS.

J.1. Data monitoring.

CPT-pro is provided with a procedure of reading out the values of selected parameters directly
from the graphs on the screen and reading out the position of selected point (selected depth) on

classification diagram (see chapter K).
Activation of reading out the values can be done by:
O Activating Graph/Trace Graph function or

Q Clicking the icon with the loop on graphs symbol denoted in Fig. D-9 with the letter
[O].

After performing that, the mouse cursor changes from standard to [+]. Moving the pointer to the
selected place on any graph/diagram visible on the screen and clicking the left button of the mouse causes
creation of a horizontal red line determining the depth from which the values of parameters are read out.

Simultaneously additional windows (Fig. J-1) with values of Depth/Length and selected parameters is
generated.

To select another depth just click cursor in new position. To close tracking window — click once
more relevant icon

@
File Edit Data Macros Format Graph View Interpretation About
5 A [ o N | e e g Tl (| e
SHOEER-& L M E BN R EDbw Y8R0 B2 P RSB
®
[Festlocaton name X coordinate [l ¥ coordinate [m] Fvalue ] Testname one name
West Palm Beach / BH166A 3281
- =
FrofectD [Grent o muestoaton [Gound waterleve, [veafacora 1700 | b i iy
Von Stirlitz, AG 1/02/00 2.50 W
Frosectram= Fege B2 e
9968201 11 1:100 Sa
[remarks1 [Coordinate system used [Pore pressure type
w2
Classification by Robertson 1930 — = ge[MPa] s [MPa] e w2(MPa]
00 100 200 300 40 SLI00 01 02 03 04 05050 0.00 050 100 150 2.00
004 - 00 00
E
0s] =oos 0s
£
B 10
[s] [e
§ 1¥® B
Clean sands to silty sands { )
20 S a
Data monitoring
50 g
Clean sands to sty sands 25 v
) Depth
20
Graph 1
a5 — qc= [MPal
. Graph 2
Clays; day to silty day '\ —fs = [MPal
“ ? Graph 3
50 — u2 = [MPa]
I
| Sensitive fine grained \ ‘ ‘ F H
60 80
t Tk ; v
BH166A.cpd Classification by Robertson 1990

Fig. J-1. [Data monitoring] pane.

J.2. Setting the page size with sounding sheet on the screen.

The Zoom in and Zoom out functions built into CPT-pro provide the facility of considerably
enlarging or adjust the image visible on the screen. The adjustment is done by clicking relevant icons

i.e.a, B, %, 8and e - see Fig. D-9. Additionally, standard zoom function activated by [CTRL + mouse
wheel] is implemented.

Copyright © Geosoft sp. z o0.0.
http://www.geosoft.com.pl , e-mail: geosoft@geosoft.com.pl


http://www.geosoft.com.pl/
mailto:geosoft@geosoft.com.pl

K:1

K. INTERPRETATION OF CPT SOUNDINGS.

One of the basic functions of CPT-pro is to perform interpretation of CPT soundings. The
interpretation procedure is performed in two phases.

- In the first phase, interpretation of soil type occurs according to the selected method. For
CPT-pro requirements, soil type interpretation methods are hereinafter called | order
interpretation methods.

- In the second phase, interpretation in the scope of values of selected strength and physical
characteristics occurs according to the indicated method. For CPT-pro requirements, selected
strength and physical characteristics interpretation methods are hereinafter called 11" order
interpretation methods.

11" order interpretation methods are mostly not universal but are specified for selected soil types.
Hence, before performing interpretation in the scope of selected strength and physical characteristics,
separate the soil zones in which a selected 11" order method can be used, that is, I order interpretation
should be performed.

Methods of CPT sounding interpretation, including formulae and graphs/diagrams have in
majority been drawn with the knowledge and consent of the authors, directly from the monograph

Lunne, T., Robertson P.K. and Powell J.J.M.

Cone Penetration Testing in Geotechnical Practice.
Published by Blackie Academic & Professional 1997,
Reprinted by E & FN Spon 1997.

Short descriptions of all methods of interpretation are presented in chapter P.

= Pt and I order interpretation methods have been selected from available global literature from the
group of methods frequently applied, quoted and enjoying acknowledgement in geotechnical circles. The
scope of applicability of these methods and their accuracy were not included in our analysis and therefore
their utilization in solving definite geotechnical problems should be preceded by adequate geotechnical
analysis and may be realized exclusively on the responsibility of the user of the program.

= Fach of the methods implemented is described in detail, giving the sources of publication. Any doubts
regarding usage of selected methods and its accuracy should be discussed directly with the authors of the
relevant publication.

K.1. Calculating the values of standard auxiliary and derivative parameters.

Interpretation of CPT soundings is very often based on additional auxiliary and derivative
parameters, such as:
Total overburden stress ovo,
Effective overburden stress ¢’vo,
Corrected (for pore pressure effects) cone resistance g: = gc +(1-a)*us,
Corrected (for pore pressure effects) local friction f,
Friction ratio R¢=fi/ g¢ * 100%,
Normalized cone resistance Q; = (q: - ovo) / &’vo,
Stress-normalized cone tip resistance gu = qv/(6”vo'Gam)®®  (Gam = 100 kPa)
Normalized friction ratio Fr = fs/ (0 - ovo),

% % %k % % % X
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* Pore pressure parameter Bq = (U-Uo) / (0t - Gvo).

Once data file is loaded all listed above parameters are calculated automatically and saved into

appropriately assigned channels from the range 15 — 29, 58 (see Format/Parameters and units).

= Obtaining the above mentioned values of auxiliary and derivative parameters is very simple and can be
performed at any time. Hence, it is recommended to enter the calculated values of these parameters into
* CPD files only when they form the subject of further analysis, particularly when further interpretation will

be performed on the basis of their values according to methods not included in CPT-pro.

= Selection of parameters entered into *.CPD file is done in [Save channels] panel visible in the window

opened after executing Format/Options function and selecting the page with [File] marker.

K.2. Soil attributes.

A number of different soil characteristics and parameters may have influence on interpretation
procedure of CPTU soundings and may directly occur in correlation equations. Some of them can be
estimated on the base of CPTU parameters, however, a number of them cannot be estimated in this way
and additional soil investigations are necessary. Such parameters that need additional estimations will be

called external parameters in the rest of CPT-pro manual.

One of commonly used external parameter is empirical cone factor Ny, that is used for estimation
of undrained shear strength Su according to formula described in P.2.4. Another example is W, — liquid
limit used for estimation undrained shear strength Su in fine-grained soils by Larsson - see P.2.10.

All currently used external parameters are presented and can be edited in window [Soil attributes]

activated from menu Interpretation — see Fig. K-1.

The type of external parameter and interpretation method that uses it can be easily checked just by

right click on parameter symbol/name.

= WARNING. All external parameters saved initially in [Soil attributes] window should be treated only

as initial approximation and should be replaced with relevant ones for correct interpretation.

Soil attributes

Classification: Ho. Soil sdescription: 5ol type ‘ Image ‘ Color ‘ Hatch | Scale ‘ Unit weight [fm?] | Nk | W [%] | K ‘ Poisson's ratio ‘lﬁw ‘
Robertson 1985 0 | unknown Undefined | X X XX KX®X 100 12.00 14 0.3 03 33
Robertson 1390 AR HAHH
Robertson 1586 () 1 [ Sensitive fine grained Fne B 100 s 14 03 03 03 3
Robertson 1990 (b) 2 | organic material Fine 130 s 14 03 03 03 33
Robertson 2010
Robertson 2016 3 [Clay Fine 0.50 5 14 03 03 03 3
FH-5-04452 4 | silty dlay to clay Fine 120 1800 14 03 03 03 =:
GEOSOND
Meich 1987 5 | Clayey silt to silty clay Fine 1.00 B0 1 03 03 03 3
Senneset 1983 6 | Sandy silt to dayey silt Fine 1.00 1800 14 03 03 03 B

7 | silty sand to sandy sitt Transition 100 18.50 14 0.3 03 0.3 33
& |Sand tosilty sand Coarse 100 Lo 14 03 03 03 3
9 |sand Undefine + 100 L5 1 03 03 03 3
10 | Gravelly sand to sand 0.60 moo| 14 0.3 03 03 3
Fne
11 | Very stiff fine grained Transiton 100 w5 14 03 03 03 3
12 | Sand to davey sand 1.00 Lo 1 03 03 03 3
Reset dsplay settngs for al sais 7 K

Fig. K-1. [Soil attributes] window.

x
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Not only external parameter values can be edited in [Soil attributes] window but also colors and
symbols used for presentation results of classification in sounding logs generated in Interpretation
module and cross sections generated in CPT-CAD.

To edit color of soil type select the classification method by highlighting the relevant one and
double click the cell with color. That operation activates standard Windows procedure (see Fig. K-3) for
selection of color. To save selection just click [OK] buttons.

To edit graphic symbol select and double click the relevant cell with image. That operation opens
the directory with all graphic symbols used in CPT-pro and generates all available symbols — see Blad!
Nie mozna odnalez¢ Zrodia odwolania.. The [Scale] column contains a pre-defined scale of the border
defined individually for each soil. This scale can then be changed by specifying a global [Lithologic
pattern scale] factor (Section H.4.2. Fig H.7), common to all soils. This scale also applies to hatches used
in the CPT-CAD module.

The display style includes, in addition to the color and border used on the sounding log, the hatch
style used in the CPT-CAD module to fill the soil bars. Selecting a hatch is the same as selecting a scarf
- by double-clicking on the appropriate cell in the [Hatch] column and selecting the appropriate pattern
in the [Select soil image] window that has just been created.

To change symbol just double click the relevant one and click any other cell in [Select soil image]
window. All your selection will be saved in configuration files.

You may create own soil images using simple graphic software, for instance standard Windows
Paint. The only limitation is size of image, which should be WxH = 240x120. Image should be saved in
directory [Images] available on clicking File/Tools/Open config directory.

Fig. K-2. Soil
geological patterns.
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Select soil image
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Edition of a color is realized by:

*  Highlighting the box in [Basic colors] panel.
*  Selection of the color from the color palette in the large square window by clicking the selected point.

Selection of color saturation by moving up/down with the mouse the black symbol [ 4 ] located beside
the vertical saturation bar.

*  Clicking [OK]

| =» Color selection window is a standard Windows system window and all descriptions are in original language. |
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K.3. I*t order interpretation methods. Classification of soils.

Itorder interpretation methods enable identification of soil types on the basis of CPT log. These
methods are selected in [Classification methods] window opened by executing Tools/Classification
method function or clicking the icon [K] — see Fig. D-9.

The following elements are available in [Classification methods] window (see Fig. K-4):

= [Classification] panel in which selection of the I* order method is realized,

= Minimum layer thickness setting

= Checkbox [Calculate unit weight] enabling calculation of unit weight based on implemented
interpretation method (by Robertson 1986).

Ll 4 buttons:

O  <Info> activating the method description function.

Q0  <Load> causing loading of interpretation result in the scope of soil classification, performed
earlier.

O  <New> causing activation and execution of soil type interpretation procedure (irrespective
of whether the *.bXX file with soil type interpretation results was created earlier). <New>
button automatically activates [Draw soil type] box in [Graph settings] panel. Activation of
this box in turn causes creation of soil bar with classification result.

O  <Close> closing [Classification methods] window without executing any operation.

Quick selection of classification method is available by clicking the symbol w next to icon [K].

Classification methods *

Classification

Method Robertzon 2010 ~

Mirimum layer thickness [m] Calculate unit weight

Info Load Mew Cloze

Fig. K-4. [Classification methods] window.

= However it is possible to filter out thin layers in Macro M3, it is recommended to perform this operation
directly after classification by setting the Minimum layer thickness in edition window (see Fig. K-4).

= *.bXX file contains complete information on the results of interpretation performed. Name of file is
Identical as for main *.CPD file. The extension bXX is characteristic for the selected method. For example,
if Robertson’s method based on Rf (1986) is selected for F' order interpretation, files created with
Interpretation results will have the extension b0O1. If Ist order interpretation is performed according to
Robertson’s method based on RFf (1990), files created with interpretation results will have the extension b02
etc.

If during earlier analysis classification result was not saved in relevant *.bXX file then the word
“None” is visible in [Method] window. If *.bXX file was created earlier (and exists in the directory set
during opening of *.CPD file), then the program automatically gets “set” to the method last selected.
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Drop down of [Classification] panel box occurs by clicking symbol ¥ beside the box with the
method name. The method is selected by clicking the mouse left button on the selected method.

After selecting the method and clicking <Info> button, the method window appears having the
following information:

Ll Name of method.

= Original source and publication from much the method is quoted.

= Algebraic formula and/or the graph/diagram defining the selected method.

= Information on the scope of application of the selected method (optionally — if cited in the source
materials).

The descriptions of all the methods currently implemented in CPT-pro are additionally presented
in Chapter P.

Obtaining identification of soil types is realized in the sequence of the following operations:

1. Activate Tools/Classification method function (by clicking [Tools] in the main menu and
[Classification method] in the newly opened menu).

2. Drop down the list of available classification methods by clicking symbol V.

3. Select the method by clicking the name of selected method with the mouse left button.

4. Click <New> button.

The soil bar with interpretation result regarding identification of soil types should appear beside
the graphs/diagrams of selected parameters.

= Executing the interpretation of identification of soil types does not cause automatic saving of
Iinterpretation result in *.bXX file. If you wish to save the result of this interpretation into the file (e.g. to
create geotechnical cross sections in Cross Section module), then:

L] Activate Graph/Options function and select the page with [File] marker.
] Highlight [Always save with CPT file] or [Ask saving CPT file].
. Save actual CPT log as *.CPD file.
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Click [Yes] button when asking about saving classification.

pasted to other software. Clicking the “copy icon”
window copies current classification result with chart to clipboard.
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Fig. K-5. Results of classification (small red circle) on relevant classification diagram.

The result of classification and values of parameters can be also observed on classification diagram.

To activate this function click icons with symbol of loop on graphs marked with the letter O in
Fig. D-9 and loop on classification diagram marked with [P]. Clicking left mouse button on any selected
place of sounding graph activates “red line” on it and small red circle on classification diagram, showing
the result of classification for chosen depth. Location of the red line (i.e. read out depth) can be changed
by clicking mouse cross cursor in the newly selected place. To hide the diagram click icons [O] and [P]
once more.

The result of classification presented on Robertson’s diagram can be also copied to clipboard and

S

on right upper corner of [Classification]

Clicking the chosen option makes copy of classification result, optionally with or without list of
soil types. The [Test number] and [Location] are added automatically.

Despite of tracking results (single point) on classification diagram, the “cloud” with results of
classification (Fig. K-6) can be plotted for entire test simultaneously. To check where are relevant results
gradient of selected colors was implemented. To activate that option click [Graph / Classification cloud]
or the icon B denoted as [R] on Fig. D-9
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Few particular ranges of depth can be selected and highlighted by clicking [Set bands] button and
filling parameters of selected layer. To mark selection on cloud check[Use color bands] checkbox.

ﬂ Classification cloud

Select dassification: Depth = 1.45m et O LJee color bands
o = Start color: v
Robertson 1990 M Fr=0.48 % Setbands
Qt = 263.32 Endcolor: [l v
00 1000 7 8 9
1.0
20
30
°
40 §
B
3
50 2
H
80 g
3
<
70 8
o
80 5
-4

1
Normalized friction ratio

E| Copy to dipboard

- O X

Points:
Size: |4 =

Show point borders

- Unknown

- Sensitive fine grained

- Organic soils-peats

- Clays; day to silty day

- Clayey silt to silty day

- Silty sand to sandy silt

- Clean sands to silty sands

- Gravelly sand to sand

- Very stiff sand to dayey sand
- Very stiff fine grained

VONO N EWN O

Fig. K-6. Cloud with results of classification.

Unit weight is a special parameter. It obviously depends on type of soil, on the other hand, most
of classification and evaluation methods need overburden pressure on input, which is directly calculated
from unit weight. To “break™ this “closed circle”, there are implemented two methods of inserting unit

weight:
1.

Direct interpretation based on CPT results according to method published by Lunne,
Robertson, Powell. In first step the Robertson’s ’86 classification is executed, as it directly
depends on cone resistance g and friction ratio R only. After that, on base of Table 5.2. of that
book, unit weight UW is evaluated and saved on channel 65.

Estimation of the bulk weight of soil when loading a data file based on o the method described

in [15] — see References Section O.

Estimation of the volumetric weight of soil in accordance with the values entered by the User
in the [Soil attributes] window in the [Unit weight] column — see Fig. K-7. This option is
implemented after selecting the [Custom] setting in the [Unit weight] window opened from the

menu Interpretation/Unit weight.

= After changing the Unit weight value, you need to reopen the file.
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Uit weight X | Fig. K-7. Window for selecting the method for estimating the
Select unit weight estimation methed: V0|umEtr|C Welght Of Soll

Unknown method - loaded from file
O Robertson 1986
(®) Robertson, Cabal, 2010
() Custom
[ Always use selected method

X cancel o 0K

K.4. Entering a lithological profile from the GEO DB database.

The CPT-pro program allows you to enter a lithological profile from the GEO DB database and
interpret geotechnical parameters based on this profile. To do this, you need to import a *.gdb file
generated in the GEO DB database. The import procedure is available from the main menu File / Inport
from GEO DB database and from the [Classification methods] window — in this case, the classification
from GEO DB is at the end of the list of implemented interpretation methods (Fig. K 8).

Classification methods x
Classification
Method GeaDE hole ~
Robertsan 1990 (b) A
Robettson 2010
- . _{ Robestson 2016
Ml.nlmun layer thic PN-B04452
0.10/[GEOSOND Cabal et
“ | Meigh 1387
Senneset 1989
&9 Info GeoDE hole ¥ ) Cancel
—

Fig. K-8. [Classification methods] window - classification from GEO DB.

K.5. Editing classification results.

Performing a first-order interpretation causes CPT-pro to generate an "internal” (i.e. existing only
in RAM) data file with a set of results that contain information about the depth of the ceiling of each
assigned layer and its thickness with a description of the type land (according to the selected interpretation
method). The user can change the content of this information, among others: to better adapt the
terminology to local conditions and requirements, or to adapt the classification results to the results of
laboratory tests and other tests that may provide a more accurate description of the type of soil.

Editing the result of the first-order interpretation method is carried out directly on the sounding
log by selecting the appropriate menu opened with the right mouse button on the edited layer (Fig. K-9)
— see the last two items at the bottom of the list.
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Depth unit

Vertical axis settings
Trim charts

Show header table
Show water levels

Show soil bar

Soil bar filling

Soil bar description font

Show =il layer bottom depth/elevation

Soil layer bottom description font

Show geelogical-engeenering layers

Show geotechnical layers

Layer "Sand mixtures; silty sand to sandy silt 15.64-20.56"

Merge layers

Edit description

Connect to layer above

Connect to layer below

Divide the layer between the layers above and below
Advanced splitting

Change soil type

Gelogical-engeenering layer

Geotechnical layer

Fig. K-9. Menu for configuring the
sounding card and editing
classification results.

The penultimate item in the menu
contains the soil type of the selected
layer, its depth range and the > symbol
opening another menu with editing
functions of the selected layer - Fig.
K-10.

The last item [Merge layers] on
the menu activates the procedure of
combining a layer package into one
layer.

Fig. K-10. Editing functions of the
selected layer.

Clicking the [Edit description] menu opens the [Edit layer] window - a window for basic editing

of the selected layer — see Fig. K-11.
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Edit layer
Layer above information:
Top: 7.48[m]
Bottom: 7.60[m]
Thickness:  0.12[m]
Soil type:

Silt mixtures; dayey silt to silty day

Depth information

Layer below information:
9,50[m]
9,72[m]
0.22[m]

Top:
Bottom:
Thickness:

Soil type:
Sands; dean sands to silty sands

Top: Bottom Thickness
7.60 9.50 1.90
Soil type
Sand mixtures; sity sand to sandy silt e
Description
|Sand mixtures; silty sand to sandy silt
Show description:
(®) auto () always () never
Geological-engeenering layer Geotechnical layer
Mot assigned w4 Mot assigned w4
v [kN/m?] Nk [] WL %] k[l vl Oeov [7] Soil type
Def |Value |Def |Value |Def |Value |Def |Value |Def |Value |Def |Value |Def |Value
0 2 O 14 O oz O o3 O oz O 33 F
2 cancel W OK

Fig. K-11. [Edit layer] window.

The upper part of the [Edit layer] window contains basic information about the layer above and

below the edited layer.

Values of External Parameters can be edited. To come back to default values defined in [Soil
attributes] window (Fig. K-20) check relevant checkbox in column [Def].

The scope of basic modification of the select
L]
cm]
Editing the depth of the layer's floor in th

ed layer contains:

Editing the depth of the layer's ceiling in the range up to [The ceiling of the layer above — 2

e range up to [Floor of the layer below +2cm]

Select the soil type according to the classification method used to generate the soil profile

NOTE - only soil with the selected classification method is available. When editing a profile from GEO
DB, the soils occurring in a given borehole are available.

Changing the name of the selected soil

NOTE - regardless of the changed name, the soil w
Soil type box above

ill have properties consistent with the selection in the

o Show/hide the soil description of the selected layer.
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o [auto] means that the description appears if the font height of the description is smaller than
the height of the layer on the sounding card

o [always] means the description appears regardless of the layer height on the sounding card

o [never] hides the soil type description

Assignment of a geological-engineering layer number. The same function is performed directly

in the layer editing menu window - Fig. K-10 after pressing the symbol >.

Assignment of a geotechnical layer number. The same function is performed directly in the layer

editing menu window - Fig. K-10 after pressing the symbol >.

Edition of values of External Parameters that are assigned to the soil — see chapter K.7 and

Fig. K-20.

In addition to basic layer modification, the CPT-pro program allows the following operations on
layers:

[Connect to layer above] - Connecting the selected layer to the layer above it. This operation
results in the selected layer being merged with the layer above it and adopting all the attributes
of the above layer into the new layer resulting from the merger.

[Connect to layer below] - Connecting the selected layer to the layer below it. This operation
results in the selected layer being merged with the layer below it and adopting all the attributes
of the underlying layer into the new layer resulting from the merger.

[Divide the layer between the layers above and below] - Separate the selected layer in equal
parts between the layers above and below.

[Advanced splitting] - Split the selected layer between the layers above it and lower. Clicking
on this item in the menu opens a window [Divide layer] (Fig. K-13), in which, based on the
visible graphs of selected parameters, you can divide the layers in any proportions by moving
the division line with the mouse in the up/down direction. Additional information is provided by
the location of the division point on the nomogram of the appropriate classification method.
[Change soil type] — change soil type.

[Geological-engineering layer number] — assigning a geological and engineering layer number
to the selected layer. Assignment is made by clicking on the symbol > and selecting the
appropriate number from the list.

[Geotechnical layer number] — assigning a geotechnical layer number to the selected layer.
Assignment is made by clicking on the symbol > and selecting the appropriate number from the
list.

NOTE - divisions into geological-engineering layers and geotechnical layers are independent and may
be different.

The lists of geological, engineering and geotechnical layer numbers are not closed and you can add

new numbers in the boxes [Geological-engineering symbols] and [Geotechnical symbols] opened at any
time after clicking on the appropriate menu.

The numbers of geological and engineering layers and geotechnical layers are optionally presented

on sounding cards in the form of additional "bars™ with descriptions next to the geological profile — see
Fig. K-14.
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®  Notassigned Fig. K-12. Assigning a geological-engineering or geotechnical layer
= number.
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Fig. K-13. Window [Divide layer] — advanced layer splitting.
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GE GT

Fig. K-14. Presentation of Geotechnical
and Geological-Engineering layers.

Sands; clean sands to silty sands

2.5

Ib

30 ~4 Sand mixtures; silty sand to sandy silt

35

4.0

4.5

5.0 f— ~5.12

In the [Divide layer] window it is also possible to change the soil type in the layers resulting from
the division. To do this, scroll down the [Soil type] lists and select the appropriate soil type.

NOTE. In CPD and XCPD files, information about the last active classification before saving
the file is saved and this classification will be imported by CPT-CAD for creating sections. If a
different classification should be included in the section for a given probing, the CPD/XCPD file
should be reopened, the required classification selected/created, parameter estimates for this
classification performed and changes saved. Saving is only possible to XCPD format.

K.6. Geological-engineering and geotechnical layers.

The CPT-pro program allows for grouping of separated lithological layers into geological-
engineering (GE) layers and geotechnical (GT) layers. The divisions into GE and GT layers are
independent of each other. As a rule, the boundary between adjacent GE and GT layers runs along one
of the boundaries of lithological layers. If the classification method is changed after determining the GE
and/or GT layers, the GE and GT layers defined earlier are eliminated.

The assignment of GE and GT layer numbers is performed directly on the sounding log. Right-
clicking on the selected geological layer opens a context menu, in which the penultimate item at the
bottom of the menu is the selected layer described by specifying the type of soil, roof and floor. Clicking
on this layer opens another menu, which contains, among others, the items [Geological-engineering
layer] and [Geotechnical layer]. Clicking on the appropriate item opens a list of GE or GT layer numbers,
respectively, from which selection is made — see Fig. K-15. Editing existing GE and GT layer numbers
can be done by clicking [Configure list] in the menu below the layer list or in the main menu
Interpretation/Layer symbols .
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Depth unit >

Mot assigned
Vertical axis settings 3 Al
Trim charts A2
»  Show header table -
Ad
»  Show water levels 1a
»  Show soil bar 1b
Seil bar filling > 28
Soil bar description font 2b
~  Show soil layer bottom depth/elevation 2c
Soil layer bottom description font 3a
»  Show geological-engeenering layers %
»  Show gectechnical layers *
4a
Layer "It 4.38-6.88" > Edit description b
engelayer: - Connect to layer above G-1
Connect to layer below G-2
Divide the layer between the layers above and below G-3
Advanced splitting G-4
Change soil type » (I
Gelogical-engeenering layer » Add new symbol
Geotechnical layer > Configure list

Fig. K-15. Assigning a geological-engineering or geotechnical layer number.

K.7. 1" order interpretation methods. Evaluations.

11" order interpretation methods enable defining the values of selected strength and physical
characteristics of soils on the basis of CPT log.

Almost all methods of estimating the values of geotechnical parameters, based on CPT parameters
g., fs, Uz and external parameters, take the form of correlation functions that link the values of the
parameters sought with the CPT parameters. Most correlation functions apply only to a selected category
of soil types. For example, the correlation that links the relative density of sandy soils lp with CPT
parameters applies only to sandy mixtures, while for cohesive soils this function obviously has some
values but has no technical meaning.

In the CPT-pro program, there is a procedure that limits the use of correlation functions to selected
soil types only. This type can be determined by selecting the soil number (each classification has its own
soil numbers — see Fig. K-17, the [Select soils] window in the Formula Editor and the descriptions of
classification methods — chapter P.1.

In many cases, correlation formulas apply to the entire soil category distinguished by grain size.
The following categories have been distinguished in the CPT-pro program:

= Unknown soils (Unknown) — designated as U

= Fine soils (Fine) — designated as F

= Transitive soils (Transitive — see [17]) — designated as T
= Coarse soils (Coarse) — designated as C

= Gravely soils (Gravely) — designated as G
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= Organic soils — designated as O

Type F soils include clayey and silty soils, type T soils include soils in the transition zone at the
boundary of silty and fine sandy soils.

The division of soils into types designated by numbers is a more detailed and allows for better
adjustment of the interpretation method to individual soil types. In many cases, however, the correlation
function has a relatively broad application and can be used for the entire soil category, e.g. [F] or even
[F+T].

An important application of the division into U/F/T/C/O (hereinafter referred to as F/C) categories
is the interpretation of CPT soundings based on a classification profile from a source other than the
classification interpreted in CPT-pro, e.g. based on a profile imported from the GEO DB database. In
such a case, the borehole entered into GEO DB should have soil type F/C values entered. After exporting
such a borehole to CPT-pro, the F/C layer characteristics are treated by the program as a distinguishing
feature defining the application of the interpretation method to the soil of a given layer.

Selection of 11" order interpretation methods occurs in [Evaluation] window opened by
executing Tools/Evaluation function.

Evaluations x

E valuations

Ko - Lateral earth pressure, Kulhawy, Mapne [1390) -~

Ko - Lateral earth pressure, Mayne [1992] ﬂ St
& Sulge] - Undrained shear strength, Lunne. T, Kleven.A ety 2etings

Mo - Canstrained madulus, Lunne, Christaphersen (1983)
&1 |0 - Relative density. J amiolkowski M. (1985) ? Method info
& M - Constrained modulus, Kulhawy, Mapne (19900

NED - SPT Energy Ratio NED. Robertsan et &, 1986

@' - Effective fiction angle, Robertson, Campanella, 1953

Sulgl, W) - Unchained shear strength, Larssan, SGI 158

OCR(ql) - OCR based on gt, Mapne, 1991

OCRML] - OCR based on L, Larsson, SGI 15E

OCR[PPD] - OCR based on PPD. Sully, 1983

@'t - Preconsolidation press. [wL], Larssan, SGI 15E

a'c[PPD] - Preconsalidation press. [PPD). Sully, 1958

Eclac) - Deformation madule Es, Delivered by Dr. Ulich

ID - Relative density. Lunne & Christoffersan [1983)

Laa(k-min) - Coefficient of Permeability min, Lunne, Robertson & Powell (1997]

Loglk-max] - Coefficient of Permeability max.. Lunne. FRobertson & Powell (1337)

Ea-Young's modulus, Elasticity theary

Bo - Initial shear modulus, Elasticity theory

o - Dedometric constrained modulus MO, E lasticity theory

v - Poisson's ratio, Elasticity theary

K.z - Carrection factar ke, Robertsan and ‘Wwride [1998]

Qtn,cs - Equivalent clean sand value [Qtn,cs] for silty sands, Robertson and \ride [1998)

W - Estimating in-situ state parameter in sandy soils, Robertsan, P.K., (2003)

@ - Estimating friction angle in sandy sails, Robertson, PLK.. (2009]

@' - Effective friction angle in sands. Kulhawy, F.H.. Mayne, P.H., [1990)

E - Drained Young's Modulus for Young Uncemented Silica Sands, Robertson, PLK.. [2009]

Vs - Sawave velocity Vs [m/s], Baldi et al. (1389)

Vs - Sawave velocily Vs [m/s], Mapne & Rix, [1995)

Ws - S-wave velocity Vs [m/s]. Hegazy & Mayne, 1995

Ws - 5-wave velocity Vs [m/s]. Mapne, 2008

yT - Tatal unit weight, Mapne, 2008

yDRY - Dy unit weight, Mayne, 2006

@' - Effective internal friction angle [*]. Kulhav & Mapne (1390)

D - Relative derity 1D (] . awski, et al (2001
Wl IL - Liquidity i i

Classification intemal evaluations:

(O None
Setti
(®) Sail Strength of Fines and Fielative Density of Coarse Soils m ettings

(®) British Standard BS 5330:1333 % Method info
Field D escription of Soil and Rock by MZ Geotechnical Society Inc, 2005
[equivalent to Australian Standard A51726:1933)

(O ol Eshaviour Type by Rabertson (2016)

Fig. K-16.[Evaluations] window.
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In the [Evaluations] window (Fig. K-16) the [Evaluations] and [Internal Classification

evaluations] panels are available, in which the following functions are performed:

Selection of Evaluations (more than one method can be selected) for performing interpretation of
selected parameters. The method is selected by highlighting relevant checkbox on the left of the
method description (after clicking the checkbox with the left button, [v'] symbol should appear).
Selection of Classification internal evaluation (only one method can be selected) to activate
additional description/evaluation of interpreted soil layers, like for instance [SAND loose], [SAND
dense]. The method is selected (irrespective of the methods selected for performing interpretation)
by highlighting the relevant radiobutton next to the name of the method.

Additionally there are included:

<Settings> button activating [Evaluation options] window (Fig. K-17), used for external
evaluations.

<External parameters> (already announced in chapter 0) pane including two radiobuttons
activating selected option of relation external parameter versus soil type or depth. Buttons [Set]
open relevant [Evaluation parameters] window, used for entry values of external parameters (such
like Plasticity Limit W__etc.) required by some evaluation methods (Fig. K-17).

= To add values of external parameters vs. type of soil click [Set] button next to [vs. Length]

radiobutton.

<Method info> button (activated after selecting any method for executing the description function)
activating the method description function.
<Settings> button activating [Settings] window (Fig. K-21) used for internal evaluations.

Mot Sl valision use cueet classiication method Sl o clsssiication by Ficbenson 1385

Evaluated soil parameter | Symbol Authar Sol rubers.

Relative density m Lancelotta (1993) 78,91

Lateral earth pressure Ko | Kulawy,Hayne (1990)  |[,12,456,7,89,10

Laterl earth pressure Ko | Mayne(1992) [ZF] |
Undramed shear strength Sulae) |Lunne.T, Kieven A a4 |
Constrained modulus Mo |Lunne, Christophersen  |(7,3,5] |
Relative density 0 semiclkowski M. (1985) 7]

Constrained modulis M| Kulawy, Mayne (1990)  |[134] M solygss § ks s ol 1st £l

SPT Energy Ratio NS0 W60 |Rabertsonctal 1986  |[123456789,10] LA soltypes frvasbers et set Y

Effective friction angle L Robertson, Campanella, (7.8,9] [0} 30l iypess | rumbers are ol sel k]

Undraincd shear strength | Selat, W) | Larsson, SG115¢ %X T ——— o

OCR based on at OCR(at) | Mayne, 1991 (34 (DT 4

OCR based on WL OCR(WL) | Larsson, SG115E 24 Mo Er——— 2

OCR based on PPD OCR(PPD) | Sully, 1988 (L34 ) a

Preconsalidation press. (WL) oc  |Larssom, 56115t L34 7] w

Preconsalidation press. (PPD) | o'c(PPD) | Sull, 1985 (134 ul R

Waring 5ol
[Example: 24

et pe 8 alype ramben, sepaaiedty
e e s eparoledby | X Corel v Ok

Fig. K-17. [Evaluation options] window.
Standard <OK> and <Cancel> buttons.

In the [Evaluation options] window for each interpretation method implemented in the program,

it is specified for which soil numbers (column 4) and for which soil types (column 5) a given
interpretation method is applicable. In column 6, the interpretation criterion priorities are set (Fig. K-17):

1. Selection of soil by numbers

2. Selection of soil by type F/C (Fig. K 15)

3. Selection by numbers and if numbers do not exist, then by types F/C (e.g. according to the
classification from GEO DB)
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F Fig. K-18. Selection of F/C type of soil.
o1

]
soil types ~ ) L . . . .

: Fig. K-19. Criteria for selecting soil for interpretation.
soil numbers

Soil attributes X
Classification: No. Soil sdescription: Soil type. ‘ Image ‘ Color | Hatch ‘ Scale ‘ Unit weight [K¥/m?] ‘ Nk | W% | k ‘ Poisson's ratio ‘mw ‘
Robertson 1386 © | unknown 100 19.00 19 1 03 03 03
Robertson 1990 — -
Robertson 1986 (b) 1 | Sensitive fine grained F 100 1750 175 # 03 03 03
Robertson 1990 (b) 2 |organic material T 12 125 125 4 03 03 o3
Robertson 2010
Robertson 2016 3 |Clay £ 0.8 1750 175 1 03 03 03
PN-5-04452 4 |Silty clay to clay F 120 1800 18 14 03 03 03
GEOSOND.
Meich 1987 5 | Clayey silt to silty clay F 100 B0 18 1 03 03 03
- Sennesst 1953 6 |Sandy silt to clayey silt T 100 18.00 18 14 03 03 03
7 | siity sand to sandy silt T 100 850 185 # 03 03 03
8 [Sand tosilty sand T 100 100 19 # 03 03 03
9 [sand c 100 1950 195 4 03 03 03
10 |Gravelly sand to sand c 0.6 w0 » 1 03 03 03
11 | Very stiff fine grained c 100 0.5 205 4 03 03 03
12 |sand to clayey sand T 100 00 19 1 03 03 03

Reset dispiay settings for all soils

Fig. K-20. [Soil attributes] window with edition of external parameters.
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K.7.1. British standard evaluation

Current interpretation: Robertson 1986

Select dassification to configure settings: | Robertson 1986 ~
G I ls:
ranular soils Descriptions:
Granular soils: Long Short
7,8,3,10 ™~ | |Very Loose WL
Loose L
Medium Dense MD
Dense D
Very Dense VD
Cohesive soils: Deseriptions:
Cohesive soils: Long Short
Very Soft VSo
wn
1 - Sensitive fine grained Soft Sa
2 - Organic material N
& 3 - Clay Firm F
& 4 - Silty dlay to day Stiff St
& 5 - Clayey silt to sty day
& 6 - Sandy silt to dayey silt | | Very stiff V5t
2 Cilbemed b el cils
Description: Usge smooth values Minimum layer

®)Long Width: Range of smoothing, k = n thickness:
.
() short width: | 45.0[% Destination channel:

X e

Fig. K-21. British Standard BS 5930: 1999 settings.

The British Standard BS 5930 interpretation method is a specific method that intervenes in the
description of the soil type by providing information on its condition — the degree of compaction ID for
sandy soils and a descriptive assessment of the shear strength for cohesive soils.

= As British Standard evaluation method may create extra thin layers inside layers being the result of
classification, there is implemented additional filtering option. To remove these thin layers set Minimum layer
thickness in edition window of British Standard Settings window (Fig. K-21). This value should be smaller
or equal to layers removed after classification.

= 70 set values of external parameters (Fig. K-11, Fig. K-20) chose soil description system (connected
with classification system) by highlighting appropriate classification method. After that click one of edition
fields on right side and edit the value. Use mouse cursor or arrow keys to move to another edition field.
Clicking question mark icon over the columns opens list with the list of methods, which use chosen external
parameter. Clicking the name of method opens its description.

= Just to avoid missing of updating external parameters (which can vary for different areas), highlighting
checkbox with evaluation method using external parameters shows [Warning] window.
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K.8. Program configuration in the scope of 11" order interpretation methods.

11" order interpretation methods are generally adapted to certain selected soils. In certain cases,
the scope of applicability of the selected method is wide, it is limited exclusively to a few soil types.
CPT-pro enables precise stating of soil type in which the selected 11" order method can be used.

= Ftorder interpretation methods performing classification usually have their own terminology. Hence,
before performing I order interpretation, perform Pt order interpretation in which the individual soil type
zone will be separated, and define the range of applicability of selected II' order interpretation methods.

Selection of 11" order method and defining the range of their applicability is done in [Evaluation
options] window (Fig. K-9.) opened by activating Tools/Evaluation function and then highlighting the
selected method (see K.2.) and clicking <Options> button.

The table with columns marked as follows, is available in [Evaluation options] window:
Evaluated soil parameter — with full name of parameter
Symbol — with standard symbol (if there is any)
Author — with name (names) of author (authors) of source paper
Soil types — with numbers of soil types in accordance with the selected I* order interpretation
method
Channels — with number of the channel in which the interpretation result is entered
* F/C — with information whether the selected method is applied to fine soils or to coarse soils.

* % * %

*

The first three columns ad [Channels] column contain only the information read out from the file
having the operation subprogram of the given method and are not editable. The column Soil types is
editable. That columns become editable after double-clicking the edit field with the mouse left button.
Filling the field contents in [Soil types] columns should be in accordance with the directions provided in
the bottom section of [Evaluation options] window.

Clicking <OK> button causes acceptance in the current program configuration of the entries made
in [Evaluation options] window and closing of this window.

= The numbers entered into [Soil types] column result in interpretation of the selected parameter only in
the areas (in depth ranges) in which the selected F* order interpretation method indicated existence of soil
types corresponding to the numbers entered.

= The scope of applicability of the individual methods proposed in CPT-pro (i.e. soil types visible in
[Evaluation options] window in [Soil types] column — see above) should be verified and eventually corrected
by the user.

= The settings entered into [Evaluation options] window are saved by the program in the configuration file.
The next start of CPT-pro causes reading of these settings and their entry into the current configuration.

K.9. Conditional formulas (option).

CPT-pro gives possibility to enter own conditional interpretation formulas, which may include
few different equations, defined for selected soil types and for defined ranges of selected parameter. Most
of standard mathematical functions are available.

After clicking [Interpretation/ Conditional formulas] a [Formula Editor] window appears
(Fig. K-22), in which you can create your own interpretation formulas. Due to the fact that interpretation
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formulas can contain applicability conditions (e.g. type of soil to which the formula can be applied),

formulas created in CPT-pro are called conditional formulas.

| Feamema Esstor “IL gliny BH"
| Conditora:

Reference parameter: | [grone parameter -
| Clessfcaton o | Robertaon 1086 b

] Formaa for ol cassifications or when cassicaton does not exist

6 Nosnmizes| %

Sedect sod group:

Parameter ranges:

ix) = |0.518-0.653 05300
From: |Te: | Formus:
@00 0.00  0.5180.650%0gM00x)

Formuda:
B ghey P =
[ save formia
Y save formuls s
Funcson bet:
Absl;

Fig. K-22. [Formula Editor] window.

Creating formulas is done in the following order:

Defining the scope of applicability of the method.

Defining the reference parameter, the values of which affect the form of correlation equations
- if the method requires defining such a parameter, then in the [Conditions] panel, select the
appropriate parameter from the drop-down list. If the method does not require such a
parameter, leave the Ignore parameter setting.

Select the first-order interpretation method (classification) from the drop-down list, for which
the soils in which the method is to be applied will be selected. For the selected method, click
the [Add soil group] button and select the soils for which the method is to be applied. After
accepting the selection, the selected soils should appear in the [Select soil group] panel. In
this way, you can create several soil groups. If the method being created is to work for all
soils, then select the [Formula for all classifications or when classification does not exist]
checkbox.

Select the selected soil group and in the [Parameter ranges] panel enter the From-To range
of the reference parameter (if one has been defined) and the appropriate correlation equation
for the selected soil group. The names of the functions in the correlation equation must be
consistent with the format presented in the [Function list] column. The function argument
must be entered exactly as it appears in the [Variable] column.

Select the unit group appropriate for the interpreted parameter by expanding the list in the
[Formula result quantity] panel. If the parameter is dimensionless, leave [No unit].
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6. For the selected unit group, select the unit specified in the correlation formula from the
[Formula result unit] list.
7. In the [Select formula destination channel] panel, select the channel to which the result of
the formula operation is to be saved. Since CPT-pro allows the creation of a very large number
of user channels (400), it is recommended to assign "permanently” channel numbers for
parameters defined in User formulas. Selecting [First available] and clicking <Next> opens
the [Define new parameter] window, where you can set the parameter attributes, such as
parameter name, abbreviation, minimum, maximum, units, grid, graph color and line thickness
— see Fig. K 19. Clicking the [Finish] button will assign the selected attributes to the

parameter.

‘@ Define new parameter - m] x
Channel:
Name: Nazwa parametru
Shortaut:  |Ch236 Function variable: [Ch236
Unit:
Group: Display unit:
Force ~| | Kionewton o
Ranges:
Mininums Maximum: Grid step:

0.00 | 100.00 bo.00
Base: Base:
Color:  Style:  Width: Color:  Style:  Width:
B —[oxf W 0.20%
= ==

Fig. K-23. [Define new parameter]

window.

8.  The parameter defined above can be saved. To do this, click the [Save formula as] button,
enter your own formula name and click <OK>.

= All formulas must keep the same format as on [Function list], otherwise formula will not be accepted and
error message will be generated.
= You can just drag-and-drop a function from list to Formula cell, however, complex functions f(g(x)) should

be typed.

= 7o ype the exponentiation () use symbol  from keyboard.

A correctly defined and saved Formula can be loaded at any time by selecting the appropriate
parameter name from the [Formula] drop-down list and clicking the <Load> button. The loaded formula
can be edited. After editing, click the [Save formula] button to save the changes under the old formula
name, or [Save formula as] to save the formula under a new name. Clicking [Run & Exit] executes the
formula and goes to the main window of the Interpretation module. Clicking [Run] executes the formula
and remains in the [Formula Editor] window.
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Formula management can be performed in the [Formulas] window activated by clicking the
[Manage] button.

In this window, the following operations can be performed:
=  Changing the order in the formula list — by selecting formulas and clicking the [Move up]
and [Move down] buttons
=  Changing the name of the formula
= Copying the formula
= Importing the formula
= Deleting the formula

formulas L] Fig. K-24. Formulas window with

managing tools.

Formula lst:

Some strange formula used by Hans Kioss for estimation / for sand 2
Nextirrelevant formula 4 Moveup

New Strange Formula
Toaen

_# Rename

Copy

Import.

W Delete

#K cancel
@ ok

K.10. Saving interpretation results to an XCPD file.

The interpretation result containing the performed classifications and estimates of geotechnical
parameters can be saved to a file in CPD, XCPD or XCPDX format. Along with the recording of the
values of individual channels, information about the most recently used classification method is saved in
the file.

When saving, it should be noted that the estimation of some parameters is closely related to
the classification performed before this estimation (e.g. the degree of compaction of ID depends on
the indication of sandy soil zones). Therefore, if after the execution of formulas calculating some
parameters, the classification method changes, it may happen that the parameter estimates will not
be consistent with the open classification. For example, the degree of compaction of sandy soils ID
may have values in clay zones.

K.11. Characteristic values of geotechnical parameters.

According to Eurocode 7, the characteristic value of a geotechnical parameter is a conservative
estimate of the soil property associated with the occurrence of a specific limit state, taking into account
information on the statistical distribution of this parameter, uncertainties related to the estimation method
(including the number of estimates) and the dispersion of the obtained results.
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Eurocode 7 clearly indicates that the characteristic value should be determined as a 5% quantile of
the probability distribution of this parameter. However, according to a number of opinions, such an
estimate does not take into account the natural variability of soil properties, which, when added to the
randomness of the method for determining the parameter value, often leads to a very large overestimation
of the parameter variability and, as a result, to excessively low values obtained directly from the 5%
quantile method.

Therefore, the CPT-pro program uses a number of methods for estimating characteristic parameter
values, which can then be assigned to individual lithological layers or to defined geological-engineering
layers (GE) or geotechnical layers (GT). Depending on the purpose of the study, the distribution of test
holes, the quality of the equipment used for the study, etc., the user should select the appropriate method.

Taking into account the fact that in some circumstances'? the 5% quantile should be used and in
others the 95% quantile, the following procedures have been implemented in the CPT-pro program to
estimate the characteristic values of geotechnical parameters:

= The sample mean value m(X) of parameter X calculated from the available designations
tests®®

= According to the Polish Standard PN-81/B-03020: [mean value from the sample — standard
deviation from the population m(X)-o(X)]

= According to Schneider method — [sample mean value — half of the sample standard
deviation m(X)-s(X)/2]

= According to Schneider method — [sample mean value + half of the sample standard
deviation m(X)+s(X)/2]

= [sample mean value — sample standard deviation m(X)-s(X)]

= [sample mean value + sample standard deviation m(X)+s(X)]

= According to Eurocode 7 — [5% quantile of the probability distribution of variable X
= u(X)-1.6450(X)]

= According to Eurocode 7 — [95% quantile of the probability distribution of variable X
= u(X)+1.6450(X)]

= First quarter® method - [((M(X) + Xmin)/2] (where Xmin — minimum value of the sample)

= Fourth quarter method - [(M(X) + Xmax)/2] (Where Xmax — maximum value of the sample)

Characteristic values of parameters can be estimated according to the above statistics within the
interpreted lithological layers and defined geological-engineering layers and geotechnical layers.

In the case of determining characteristic values of parameters for individual lithological layers,
statistical calculations apply to a single borehole and each lithological layer separated in it.

In the case of determining characteristic values for geological-engineering layers and geotechnical
layers, statistical calculations apply to the selected probe package and the logical sum of all layers of a
given type in all selected boreholes.

12 The principle is to adopt safer values
3 That is, values interpreted at registered individual depths of CPT test

14 The first/fourth quarter method is not based on statistics and has no mathematical support. It is an
easy-to-use approximate method used in some countries.
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NOTE. It may happen that in the defined geological-engineering or geotechnical layer X
there are lithological layers for which the value of a given parameter is not calculated - for example,
if in a sandy layer classified as geotechnical layer X there is a small cohesive interbedding of the Ip
parameter (degree of compaction), then in this cohesive interbedding the Ip value is not calculated
and for this cohesive zone the I assumes the value None. When calculating the characteristic value
of Ip for the entire layer X, the values from the clay interbedding are not taken into account and
the result of the calculations applies only to the sandy zones included in X.

Clicking the [Characteristic values] item in the [Interpretation] menu opens the [Characteristic
values] window (Fig. K-25), which defines the method of calculating the characteristic parameter values.

The [Add files] button opens a standard Windows window, where CPD/XCPD files for calculations
are selected. After selecting the files, their list with access paths appears in the left-hand panel.

In the middle panel, the type of layers and individual layers for which calculations will be
performed are selected:

=  Geological-engineering layers

= Geotechnical layers

= Lithological layers

For geological-engineering layers and geotechnical layers, it is possible to estimate characteristic
values jointly for a package of selected soundings, whereas for lithological layers, the estimation of
characteristic values is carried out individually for each layer in one selected borehole.

The right-hand panel contains a list of all available channels with parameters, from which, after
checking the appropriate checkboxes, those for which characteristic values for the appropriate layers will
be calculated are selected.

@) Characteristic parameters calculation - o x

Add fles Fies Remove fles Scect layers to calculate values Parameters to caalate

Type of layers Select set of parameters:
Classification | Specified in CPD fle
Gealogical-engeenering v M=

File name Classification Mna 209] M org, Morg ] A
Yva 210] Channel 211, Ch211
\\SERWWER |Eiementarz|CPT-pro\CPT GT GIIBH166A.cpd Robertson 1986 & 211] Channel 211, Ch211 [*Pa)
\\SERWWER |Eiementarz\CPT-pro\CPT GT GI\Zory CPT4509.cpd Robertson 2010 gL 212 g:anr\e} 212, E:%g Ea}
" annel 213, a
\\SERWER |Elementarz|CPT-pro\CPT GT GI\2022_105,_S2.cpd Robertson 1950 TP [P
\\SERWER \Elementarz\CPT-pro\CPT GT GI07068.00 1GME. cpd Robertson 1990 215] Channel 215, Ch215
V\SERWER \Elementarz\CPT-pro\CPT GT GI\2022_015_Sz.cpd Robertson 1990 216] Channel 216, Ch216
217] Channel 217, Ch217'
215] Channel 218, Ch218
215] Channel 219, Ch219
220] Channel 220, Ch220 [Pa]
221] Channel 221, Ch221 [WPa]
223] Channel 222, Ch222 [WPa]
223] Channel 223, Ch223 [MPa]
224] Channel 224, Ch224 [vPa]
225] Channel 225, Ch225
226] Channel 226, Ch226
227] Channel 227, Ch227
226] Channel 228, Ch228
22] Channel 229, Ch229
230] Channel 230, Ch230
231] Channel 231, Ch231 [WPa]
252] Channel 232, Ch232 [MPa]
23] Channel 233, Ch233
234] qe/sv0, Ch234 1
235] Channel 235, Ch235 []
236] Nazwa parametru, Ch236 k]
237] Channel 237, Hs [Pa]
300] ID Lancelotta [CH300], 1D []
320] ' Efyktywny kat tarcia DIN [CH320], &' [1
390] IL Lisowski ost zed [340], L []
341] IL Lisowskinczes ziod [341], 1L [1
342] IL Lisowski ity pliocefiskie [342], IL
360] stopieri plast. Gp PN, IL (Gp-n) [
361] stopien plast. Gp PN, I (Gp) [
500] IL PN, ILPH ] v

] ] casere

Fig. K-25. Characteristic value calculation configuration window.
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After selecting the appropriate parameters and clicking the [Calculate] button, a table is generated
with a list of selected geological-engineering or geotechnical layers and the calculation results — see Fig.
K-27 and Fig. K-26:

A. The values of basic statistics regarding the sounding parameters:

. Mean value m(X)

. Sample standard deviation s

. Population standard deviation o

= Coefficient of variation V ( =s/m(X))

B. Calculated characteristic values of selected parameters. These values are calculated in
accordance with all implemented methods and should be selected in the further analysis and
design phase, outside the CPT-pro program.

The complete table with calculation results can be exported in its entirety to XLS (Excel) format,
where it can be further edited.

sand to sity sand

Parameter name Mean value Value acc. Schneider (u5/2)  Value ace. PN-81/8-03020 ()  Value acc. Eurocode 7 (4-1.645%)  Value ace. Scheider (u+s/2)
[1] Point resistance, qc [MPa] 6.67 6.3 5.87 5.35 7.08
[2] Sleeve fricton resistance, fs [Pa] | 28.667 23.801 19.098 12.927 33.533
[31] Relative density, ID [%] 73.9 722 0.5 68.4 756
[39] Effective friction angle, ©' [4] .86 .98 412 43,69 45.24
Sand
Parameter name Mean value p Value ace. Schneider (u-s/2)  Value acc. PN-81/8-03020 (u-0)  Value acc. Eurocode 7 (1-1.645%)  Value ace. Schneider (u+/2)
[1] Point resistance, ac [Pa] 8.82 8.8 8.16 7.74 9.17
[2] sleeve friction resistance, fs [a] | 28.000 24.056 20.517 15.690 31994
[31] Relative density, ID [%] 7.6 78.5 77.5 7.2 80.6
[39] Effective friction angle, @[] 44.87 44.73 4460 44,43 45.01
Sand to sity sand
Parameter name Mean value i Value acc, Schneider (u-5/2)  Value ace, PN-81/8-03020 (u-0)  Value acc. Eurocode 7 (u-1.645%0) | Value acc. Schneider (W+s/2)
[1] Point resistance, qc [MPa] 7.75 7.47 722 6.38 8.02
[2] Siesve fiction resistance, fs [Pa]  43.333 40.833 38.619 35.579 45.833
[31] Relative density, ID [%] 75.0 7.9 72.9 L5 76.1
[39] Effective friction angle, ©' [9] 43.84 43.69 43,45 43.20 24.05

Cin W _27 Cranmant nf tha tahla with tha raciilte af ralnnilatinne nf rharantarictic vialiiace far

Ia

Parameter name Mean value p  Value acc. Schneider (-5/2)  Value acc. PN-81/B-03020 {u-0)  Value acc. Eurocode 7 (u-1.645%0)  Value acc, Schneider (1+5/2)
[1] Point resistance, gc [MPa] 28.14 23.03 17.96 1140 33.25

[2] Sleeve friction resistance, fs [kPa] 244,104 193,445 143,227 78.160 294,764

[31] Relative density, 1D [%] 816 80.2 78.8 76.9 83.1

[29] Effective friction angle, @' [7] 44,60 44,96 44,25 43,96 44092

va

Parameter name Mean value p  Value acc. Schneider (-5/2)  Value acc. PN-81/B-03020 {u-0)  Value acc. Eurocode 7 (u-1.645%0)  Value acc, Schneider (1+5/2)
[1] Point resistance, gc [MPa] 3.90 2,51 1.13 0.67 5.29

[2] Sleeve friction resistance, fs [kPa] 74.721 41.779 8.855 -33.628 107.663

[31] Relative density, 1D [%] 33.2 28.3 23.5 17.2 38.1

[39] Effective friction angle, @' [£] 34,19 3115 28.12 24.20 37.22

b

Parameter name Mean value 1 Value acc. Schneider (U-5/2)  Value acc, PN-81/8-03020 (u-0)  Value acc. Eurocode 7 (U-1.645%0)  Value acc., Schneider (1+5/2)
[1] Point resistance, qc [MPa] 7.37 5.70 4.04 1.89 9.03

. TP e [ o e

(Fig. K-26. Fragment of the table with the results of calculations of characteristic values for
[ geological-engineering layers.
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L. GEO DB MODULE.

L.1. General description of Geo DB module.

Geo DB provides you with geological, geotechnical, geophysical and geo-environmental data
management for subsurface projects. The software enables effective data collection, quick access to data
and instant generation of reports and logs. All data is stored in the database. Versions based on MS Access,
MS SQL Express Server and MS SQL Server are available.

Due to different soil description systems and properties in different countries, Geo DB allows for
the input of data in different standards. The USCS, 1SO 14688-1, 1SO 14689-1%° and PN-B-02480
standards as well as tools for introducing new User standards are implemented in the Geo DB database.

Geo DB can be a fully multilingual program. For each table and list implemented in Geo DB, the
software allows you to enter all entries in different languages. In the base version, Polish and English
were implemented and tools for translating all entries into any language were added. So ultimately,
assuming all data has been entered into the Geo DB tables, lists and database, the final printout of the
hole logs and reports can be obtained in any standard and in any selected language. If an item does
not have a translation, the default entry is automatically entered.

All the repeatedly used information entered into the database is compiled in appropriate tables and
their introduction consists in opening the appropriate list by double clicking the value of parameter and
selecting the appropriate entry from this list - Fig. L-1. All lists and tables implemented in Geo DB can
be edited by User by clicking symbol [ .

WARNING. After adding an incorrect parameter to the list, it is possible to delete it.
However, it is not recommended to delete parameters from the lists added earlier, because if such
a parameter is deleted, all previous values with this parameter will be deleted, and in some cases
errors in the program operation may occur.

Equipment

Equipment name Georig 220 IZ
Equipment operator Don Diego de la Vega |Z
Test drcumstances

Method of backfilling the hole Cement mixture w

None
Excavated material
Bentonite

Concrete
Cla

Fig. L-1. Parameter with scrolled down list of possible entries.

All information about holes entered into the database is grouped into structures named projects.
The most important data sets and the relationships between them are shown in diagram in the Fig. L-3.

15 The Polish version of the ISO standards may differ slightly from the corresponding standards in other
EU countries, so it is recommended to verify and possibly correct the soil tables after installing the
program.
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The Geo DB database allows you to enter additional user profiles regardless of the geological
profile. For example, it is possible to introduce an additional vertical division into zones with different
pollution, different geotechnical properties, etc.

Due to the necessity to provide the possibility of entering header data from various standards, the
number of possible header fields is about hundred, of which there are usually a dozen or so in continuous
use. For effective selection and input of data, the possibility of adding selected fields to Favorites and
showing only those added to Favorites on the selection lists has been implemented. The favorites list is
fully User controlled and can be changed at any time.

The same mechanism for selecting favorites has been implemented in other parts of the program,
in which, due to the large number of possible items, it was necessary to limit the selection lists. Access to
the Favorites selection lists is marked in the program by the symbol 1‘:7 .

Select header elements

Field description |5e|ecbed | ~

Own coordinate system

Own reference level

Fixed horizontal level

Highway, raiway or dike cone
Mileage

Method of determination of the zid
Method of determination of the xyid
Orientation x axis incination
Measurer horizontal location

Date measurement horizontal location
Measurer vertical location

Date measurement vertical location
Reference system and location
Conducted transformation coordinates
Angle between positive x and north
Mational Grid Easting of location
Mational Grid Morthing of location

Mational Grid referencdng system used

gooooooooooooorxOoog

Test location remarks

Equipment

Equipment name

Equipment operator

Injection

Test drcumstances

Depth of penetration and possible causes of any interruptions {ike dissipation test) x
Method of backfiling the hole

Back filing from

Back filing to

Select all header fields

Fig. L-2. Hole header content.

oorOo oA

Cancel

R
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. Fig. L-3. General structure of Geo DB
Project database.

Project header ]

Hole

Hole header

Water levels

Water leaks

Hole diameters

AL L L L

Soil profiles
':: Layer location |
Properties of layers ]
—[ Samples ]

Sample type

Sample location

Rolling tests

)
)
Geotechnical parameters ]
)
)

Sieve analysis

—[ External parameters ]

—{ User’s layers ]
—[ Field tests ]

The main Geo DB window contains five main panels — see Fig. L-4. On the left - a panel with
header data of the hole (Fig. L-5) and pane for entering water levels'é, water leaks and hole diameters
—see Fig. L-6, in the central part - a pane with layer management and list of layers (Fig. L-9) created
in a selected or newly introduced hole, and on the right - a pane for entering soil names with admixtures
(Fig. L-10) and pane for entering layer characteristics (Fig. L-11).

Both the table with header data and the table with layer characteristics have the [Favorites]
mechanism implemented, so the content of the main window can be reduced only to the items selected

16 Many pairs of water level drilled/stabilized can be entered with dates of measurement
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by the User. Also, the list of soils in the [Soil] pane in the center of the main window can be reduced to

the items selected for [Favorites].
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Fig. L-4. Main window of GEO DB software.
ﬁ Select header elements Change project Edit project header
|Field description Value |Unit | |
= Test general
(— Test name W3REBRETWERQ
| Test type Piezometric hole |2T

I— Drilled ground water level

\— Ground water level {stabilized)
|— End depth pof penetration test
| Company name

|— Source owner

| File owner

| Geological supervisor

| Investigation start date

| Drilling method

Fig. L-5. Pane with header data. Only ones selected for Favorites are shown.

Geosoft sp. z 0.0,
Mone

MNane
Bartholomeo
03.03.2022

Rotary core driling

300
2.00
13.00

N NN
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Water levels  water leaks Hole structure  Piezometer

B B|E

Stabilzed | Driled |

tevl | Date [ Lewel Date |
6.30 20.10.2022 6,30 12.10.2022
14,20 22102022 15,70 15.10.2022

Fig. L-6. Pane for entering water levels, water leaks, hole structure and piezometers.

Water levels  Water leaks  Hole structure  Piezometer

Comment

Measurement taken with a whistle immediately after driling

Pipe length [m] Filters
Inner Quter = =. = = |
| #% | 1.10| Fa 5’| = @'
- Top [m] |Bnmm [m] |‘I‘vpe Description
Initial water level [m] Sensor depth [m] 2 Brass h filter Any comment about fiter

| 17.80 | |

Comment:

Here you can add any comment

Delete piezometer Measurements

Fig. L-7. Piezometer data and measurements input window.

The Geo DB program allows for entering the basic characteristics of the piezometer construction
and piezometric measurements in the form of [Date / Water level / Comment] - see Fig. L-7.
The measurement entry window is activated by pressing the [Measurements] button

—see Fig. L-8.
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Piezometer measurements

BB E
Date/time Water kevel [m] Comment
01.07.2024 17:50 17.50
04.07.2024 17:51 7.
07.07.2024 17:51 18.20
10.07.2024 17:52 17.90
15.07.2024  17:52:00 = - 17.m
4 lipiec 2024 »
pon. wt ér.  crw. pt sob. niedr
24 25 26 27 23 29 30
1 2 3 4 5 & 7
8 9 0 n 12 13 14

5] s 17 18 13 20 2
2 B M 3 % 2 B
2% 0w N 1 2

[ Dz 15.07.2024

Tritial water level: 17.80fm]KInner pipe bength: 44.40{m]Outer pipe length: 1. 10[m]

Xl | [ Sfox ]

Fig. L-8. Entering piezometric data.

The central panel contains a list of entered layers and tools for managing this list.

gadlevey Copy layer Fig. L-9. Layer list and layer management in the
Position: split layer central panel.
Roof
[oo0] s

o =
Thickness Validate soi profile

Layers:

-

0.00 + 4.00: Sand coarse-grained
4.00 + 6.50; Silt medium-grained

6.50 + 7.50; Clay

7.50 + 11.80; Clay

11.80 + 17.00; Gravel medium-grained
17.00 + 25.50; Silt coarse-grained
25.50 + 28.00; Boulders large
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The right panel contains a window for entering soil types for defined layers, together with tools

related to soil types - see Fig.
—see Fig. L-11.

Sail:

Soil type:

Gravel fine-grained / Marine — Mineral / Holocene
Poarly-graded Gravel / |/

$ Select standards

Layer admixtures; |wnh coarse sand

£ Soileditor
ﬁ Soil favorities
o ler
Layer properties
PH-EN IS0 14688-1 T} Favorities

Fig. L-10. Layer content for currently selected layer. The current standard for the

Property name:

classification of soil in red.

Property [ characteristic value:

L-10, and a window for entering properties of defined layers

|D|ct |CPv |

Comment, Com

Type of soil, F/C

‘fellow sands with gravel and cobbles, however but it could be

Coarse

lr

Relative density, ID

Medium dense

b

Relative density index value, ID [%]

Shrinkage limit, 5L [%o]

Plastic limit, PL [%]

Liquid limit, LL [%]

Consistency index, CI[]

Plasticity of fines, PoF

Plasticity index, IP [%]

Liquidity index, LT [%]

Internal friction angle, @ [°]

Cohesion value, c [kPa]

Shear strength undrained, Suu [kPa]

Mone
Very loose
Logse

Dense
Very dense

32
53

Fig. L-11. Soil properties table (part) with scrolled down Relative density list.

L.2. Soil characteristics stored in the database.

B L ML ML R

[l el

The Geo DB program allows you to save practically all soil characteristics, which are used in
engineering practice, and a whole range of geological information, into the database. It is possible to input
raw data from boreholes, laboratory and field tests, and data resulting from the interpretation of raw data,
such as stratification, lithology, genesis, chronostratigraphy, water levels, geotechnical parameters and

much more.

The list of laboratory and field tests, the results of which can be entered into the database, is
practically unlimited. In addition to a number of introduced tests, Geo DB allows you to define your own
parameters by specifying the name of the test, the unit of the parameter and its values.

The results of the laboratory tests are linked to the samples and the samples to the boreholes, which
makes it possible to quickly link the test results to the location in the field.
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L.2.1. Soil table.

Each soil type relevant for each selected standard can (but does not have to) be saved with own
= genesis
= chronostratigraphy
= display style (representing color and pattern on soil stick in log and cross-section)
= main, second, third and fourth components
= name in implemented languages (in case when a soil name has no translation, a default
name is automatically entered)

The Geo DB database contains pre-filled land tables for the standards listed under L.1. Editing
these tables is possible after running the Tables / Soils function from the main menu. Each entry in the
soil table can be changed, and it is also possible to add your own soil types by clicking the [Add soil]
button.

3 frmSoilEditor - o X
Standerds Sois
Standerds add soil Clone soil Delete soi
Genesis Chronostratygraphy Display style | Components ‘ Default language ‘ A
USCS o tscit | Vein ‘ Second Thrd ‘ Fourth ‘ Name ‘ Symbol ‘
Soils — Delovil Holocene Sand Nore Nore Nore Sand coarse-grained sa
Soils — River Holocene Sand None None None Sand coarse-graned o
Soils — River Neogene Sand Nore Nore Nore Sand coarse-grained sa
Soils — River Peistocene Sand None None Nore Sand coarse-graned 2
Sails — River Paleagene sand None None None Sand coarse-graned =
Giacier —Fiviogiacidl | Plestocene Sand Nore Nore Nore Sand fie oraned B
Glacir — Moraine Pieistocene Sand None None None Sand fine-graned a
Gacier —Stagnant Plestocene Sand Nore Nore Nore Sand fine-grained £
Loke —Minerl Holocene Sand None None None Sand fine-graned £
Lake —vineral Neogene Sand None Nore Nore Sand fie grained i .
< >
it sol components it dsplay styles Editgenesis Edit cronostratigraphy X cancel o oK

Fig. L-12. Soil table with genesis, chronostratigraphy and components.

L.2.2. Edition of soil components.

Edit soil components X
Soil component name ‘Symbul ~ |Language |5uil group name |Shortcut ‘
¥ Bouiders 8o ¥ |engish  |Boulders Ea
Cobbles Co :‘Pnlslﬂ Glazy Bo
| [eravel o
| [sana Sa
| Silt Si
| [cay a
| Organic or
| [peat Pt
| [ opso T
] FILL F
| Asphalt As
| | cumthenc qun @ » M + a
< > _
7] “ > o+ | - irRefissh | | | Cose

Fig. L-13. Soil components table.

Copyright © Geosoft sp. z o0.0.
http://www.geosoft.com.pl , e-mail: geosoft@geosoft.com.pl


http://www.geosoft.com.pl/
mailto:geosoft@geosoft.com.pl

L:9

To edit soil components (Fig. L-13) click [Edit soil components] button on window with soil table
- Fig. L-12. To add own soil components click button with == symbol and fill relevant cells. The default
name of component should be edited in left pane and relevant translations in right one.

Add display style Clone selected daplay style
HName:
Pg_Bo
hg_Co
g_Sa
Pg_Gr
Pg_Co
Pg_5a
Pg_Ba |
e N, |
\:O:\‘f:\:';\:!: ~
05 _\f\\,f\\"\\'l\\' Cioibble: |
Gina pylasta :f:\: :\:':\:r:\
e | | | | A
SOrgancUSCS Caysitysandy1 £ s 000
VT A
Pyt paszcrysty e |
Cobbles2 8 508 Cobbles3
Piasek drobny
| RN NN W
[ tmoges

ClaySihuUscs1 /

v, .
-
a" a
Graveld e
e,

Fig. L-14. [Edit display style] window with scrolled down hatch patterns.

L.2.3. Edition of display styles.

For each soil the display style consist of the bitmap pattern, color'” and hatch that are used for
representation the soil on borehole log and cross section. Editing and adding new styles are performed in
the [Edit display styles] window.

=  To edit name of existed style just double click relevant name in [Name] column and edit own text.
= To change the pattern double click the relevant pattern and the select the one from window with
patterns already existed in database. The hatch is changed in the same way.
= To add new pattern to database (BMP 240x120 graphic file)
o click [Images] button to open [Image management] window
o click [Load] button in [Image management] window
o Select the relevant file from any directory in your computer and double click it

17 Colors implemented in soil table for PN-EN 1SO 14688-1 and PN-EN ISO 14688-1 standards are the
same as recommended in [ 11 ].
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o Click [Add] button in [Image management] window
=  To change the color in [Color] column click the relevant cell and select the color
= Toadd new display style click [Add display style] (Fig. L-12)

After clicking [Add display style] button, another line with display styles is added.
A description of the ground should be added in it and the appropriate pattern and color should be selected.

The [Scale] column contains the initial values of the pattern scale, both for the BMP format used
to fill in the borehole log and for the hatch used in the CPT-CAD program to fill the borehole profile.
This value is determined individually for each soil. In the CPT-CAD module, hatch scales can be changed
using a factor [Hatch scale [%]], common to all soils.

13 imege management ooox

- Pt sse s st e

- sesssrssstae

22002000000

Fig. L-15. [Image management] window.

L.2.4. Edition of genesis and chronostratigraphy.

The chrono and genesis tables are filled in according to geological knowledge and their editing is
not recommended. At this point, it should be noted that genesis and chronostratigraphy are
properties of a given type of soil*®. Regardless of such attribution of these properties, genesis and
chronostratigraphy can also be ascribed to properties of specific geological strata.

18 National implementations of the requirements of the Eurocode standards usually require that the
chronostratigraphy and genesis should be specified in the soil description
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L.3. Entering data into the database.

L.3.1. New project and edition of project data. Project manager.

The Geo DB program allows you to group holes into the so-called projects according to criteria
specified by the user. Usually, such a criterion is the purpose of the holes or their location. Each hole can
be assigned to one project, but it is possible to use the holes in another project, e.g. when creating
a geotechnical section or map.

To run Project manager click Project/Manage function from main menu. In the [Project manager]
window, edit existed project data or click [Add project] button to generate new project. As with other
data, the project header also uses the Favorites mechanism. To change the contents of the favorites list,
click the Tables/Favorites/Project header function

Project manager x
Projects: |Fie\d description Value ‘Unil | | ~
Froject ¥-15 [ Project location name La hadends de los de la Vega >
gﬁg;e over the Odra river | Project location 1D 1
Dark Side of the Moon
[ Gountry of project >
?:én:r“/«here Betwesn Highway 61 & 43 || Lond of project E—, B
| Provinee of project Zabrze i
| County of project Dade Q[
| City / town of project Wrockaw Q[
| Project contractor
| Project engineer don Diego de la Vega ~ [
L Client Geosoftsp. zo.o. 21
v
Additional holes:
Hole name Hole 1D Project name Project ID
Add project Delete project | | Save project content ] dose

Fig. L-16. Project manager window.

When creating a new project, only entering its name is mandatory. All other project header
elements can be introduced in any other phase.
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L.3.2. New hole wizard.

The implemented wizard is started automatically after clicking the [New] button. At this stage you
can choose one of the existing projects (see Fig. L-17) or go to editing a new one by clicking [Quick
project creation] button.

Create new hole wizard x

Project

Select project

Project X-15 Selected project informations

Bridge aver the Odra river

Field description Value
Dark Side of the Moon i

©On the Other Side of Mirror Project name Vega
Somewhere Between Highway 61 & 49 Project ID
Jedn Profectlocation neme Lz hacienda de los de Ia Vesa
Project location 1D
Country of project
Land of project Florida
Province of project Dade
County of project Hisleah
City / town of project Miami Beach

Streetname of project Go to layers page to enable layers view

Postal code of project
Project comment

Project contractor NASA Inc.
Project enginesr don Diega de |a Vega
Client Geosoftsp. z0.0.
Start activity of project 25.06.2022

End activity of project
Client field

Quick create project Project manager

Gt | [ Sopwd | ot gan

Fig. L-17. New hole wizard - selection of project.

After selecting the appropriate project, click [Next] to proceed to the phase of entering the hole
header data (Fig. L-19) of the hole into the database. The name of the borehole must be entered and the
remaining header data can be completed at any time. Almost all text data can be entered by selecting from
the appropriate lists'® (see L.1). Numerical data is entered by entering the appropriate number with a dot
as a decimal separator.

Fields included in a hole header can be:
. text
= numeric (including date)
= logical (yes/no)

Text values can be entered by User “from the keyboard” or selected from previously generated
lists (tables). As a general rule, all repeatable text fields can be entered by selecting from an appropriate
list, and only unique fields (e.g. hole name, comment etc.) can be entered by directly editing the
appropriate text. Dates are entered by selecting from the calendar scrolled down in the appropriate field.

19 After installing the program, some lists, such as location name, client etc. they are empty and during
the use of the program they should be gradually filled up according to the User's needs
2 Also called dictionaries
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To enter a date, click the appropriate integral in the Value column and then the calendar icon [ =
Quick access to the appropriate lists is provided by clicking the |2’ icon. The lists (tables) from

which repetitive text values of header fields are selected have the structure shown in Fig. L-18.

Header properties editor X
Properties Value Shartcut | -
Tame s P |Rotary dry cored single core driling
» [e—— M iozry dry-corde; through-hole driling
Investigation end date [riotary auger drfing
— - Rotary driling with left mud drculation
_|Geological supervisor T Rotary crl th alght
_Test location name _HD L mgﬂ‘;‘ .”.a ant auger
Test location ID — HammEr ;DT ring
M Height system used — Samlrl'n:r ”t:gh prers
Delta |_|small diameter hammer driling
— 2 vale _|Rotary hammer driling with a single core core
: Coordinate system used _ :;tarhy hadm:rer drilling with a double core drill
Delta X coordinate 7HI e nnd rl‘l na e
Delta Y coordinate — Ha:me;'. ; "ITD wieh arit string
= raulic drilin
_|% coordinate — Gy e &
_|f coordinate — H"ID;edf "rl g
_Latitude - P_a“ ”b‘:g_ ‘
ronginude _|Piezometer in soils
| Own coordinate system
Own reference level
_|Fixed horizontal level
_ Highway, railvay or dke code
_|Location in Yine coordinate’
Method of determination of the zid v v
Translated property name » L] + = -
Language [Name | ~ Translated values:
LEnlgI:h Dﬂlhndg me.thud - |Language Name Shortcut ~
|Pols Metoda wiercenia ¥|English Rotary dry cored single core driling
Polski Obrotowe wiercenie rdzeniowane na sucho swidrem przelotowym |gWo2
v v
-~ -~
J| Qose

Fig. L-18. Table with text header values.

The upper left field contains the names of the header fields, the lower left field contains translations

of names into individual languages, the upper right field contains dictionary values and the lower right
field contains translations of dictionary values. For numeric data, the fields on the right are blank.

Entering header data is done in the [Hole header] window by inserting appropriate values in

individual cells.

It is possible to enter only the name of the hole and proceed to the next phases. All other header

data (except the hole name) can be completed or edited at any time.

After entering the header data of the hole, go to the layer input phase (Fig. L-20) by clicking the

[Next] button — see Fig. L-19.
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Create new hole wizard

Hole header

Fill hole header values

‘ Field description

Value Unit.

>

=+ Test general

- Test name

|- Test type

|- Campany name

| Source owner

| File owner

| Geological supervisor
| Investigation start date
| riling method

= Test location

|- Test location name

- Height system used

| Z value

|- Coordinate system used
| X caordinate

= ¥ coordinate

— Latitude

| Longitude

Go to layers page to enable layers view

RNR R NENRE

<Back Next > Cancel Skipwizard | [_]Don't show again

Fig. L-19. New hole wizard - hole header edition.

Create new hole wizard ®
Layers
Add or edit hole Layer
Layer position Sol: Layer kst
Rof | om| [seites —
Unknown | |
Floor |
Trickness [

Layer admixtures:

Property name:
Comment
Type of soil
Relative density
Relative density index value
Shrinkage limit
Plastic limit

Liquid limit
Consistency index
Plasticity of fines
Plasticity ndex
Liquidity index

<

1 BB Standards | PN-EN 1SO 14688-1

Property value: oY A

1
&

Delete sslected layer

< Back Add layer Brish Cancel Skipwizard | [] Donit show again

Fig. L-20. New hole wizard - layers properties edition.
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In the first step of introducing layer characteristics, select the standards according to which the soil
type will be defined. by clicking the [Standards] button. Clicking this button opens the [Hole standards
manager] window, in which the standards already in use are presented. To add another standard, click
the [Add standard] button, select the relevant standard and click [OK]. It is possible to introduce soils
simultaneously according to two or more standards.

In the next step, expand the lists in the [Soil type] panel and select the proper soil names for the
selected standards. If necessary, select the admixtures after expanding the [Add mixtures] list. The last
necessary step for adding a layer is to give its floor in depth units. The characteristics listed below on the
right may be added at this stage or at any time thereafter. To add another layer, click the [Add layer]
button and repeat the above operations. To finish entering layers, click the [Finish] button.

The entered borehole with layers is saved to the database after clicking the [Save] button in the
upper left corner of the screen.

NOTE. The Project cannot be deleted from the database if at least one borehole is assigned
to it. It is not recommended to delete projects, but if for important reasons a Project has to be
deleted from the database, it is necessary to delete all the holes assigned to it first. The project name
and its other characteristics may be modified at any time without restriction.

It is also possible to insert a borehole without the use of a wizard. To do this, click the [Skip wizard]
button, select a project from the list in the [Select project] window (see Fig. L-21), click [OK] and enter
the hole header data and characteristics as described above. The same window can be opened by clicking
[Change project] button.

Select project X

Projects list:

Project X-15

Vega

Bridge over the Odra river

Dark side of the moon

On tte other side of mirror
Somewhere Between Highway 61 & 49

I Project manager ; 0K

Fig. L-21. Project selection window.
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L.3.3. Editing a borehole entered into the database.

To edit or complete the characteristics of the opening entered into the database, click the [Open]
button in the upper left corner of main window, select the project from the [Select project] drop-down list
to which the required borehole is assigned and then select the relevant borehole name from the list
displayed.

Open test from database X
Selectproject: | Somewhere Between Highway 61 & 43 ~| [pm
Select test from list: Test information:

DW1/101
102/15DW
Delete selected X cancel

Fig. L-22. Selection of borehole from database.

L.4. Additional data entered into the Geo DB database.

The Geo DB software also allows you to enter into the database information about geotechnical
tests performed in the field and in the laboratory, as well as the resulting geotechnical parameters and
additional separated zones. It is also possible to enter field test results and other external parameters, e.g.
from standards or other studies.

Geotechnical parameters can be linked to the collected soil samples (see Fig. L-26) or they can be
the properties of the layers directly entered to the database — see chapter L.4.8.

The Geo DB program also allows you to enter into the database information about parameters not
related to samples or soil layers, e.g. resulting from measurements of sensors installed in the ground (e.g.
pore pressure measurements) etc.
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L.4.1. Geotechnical parameters.

Geo DB has an extensive list of commonly used geotechnical parameters, both those with
numerical values and those whose values are texts. Definitions and attributes of all implemented
parameters and tools for editing new ones are included in the [Parameter editor] window (see Fig. L-23)
opened after running Tables / Parameters / Definitions.

The definition of each parameter includes:
= Name
= Shortcut
= Type (number, list, list array)
=  Physical quantity

= Display unit

= Precision

= Minimum

= Maximum

= Grid step

= Symbol (graphic pattern on graphs)
= Color

= Line width (on printouts)

= Linestyle

= Line color
= Line visible (yes/no)
= Usable for (Layers / Samples / Externals)

Paramete dtor *
Cefre em ramerer
Gorer setogs o iy cegs e fr -
soitpe o ey
Ton = Mursoer Lot m 2 o oo O e —_—— U
Foor o mmbw L 2 om e O R v -—— O
ot Gn T
T o e om
it dencty o =t
T o e e % T wm e -_— — O
e @ b e am e _— 0
acacin: " o e 0 1 wm wma —_—
e u weos  want - i am wem e ——
oty e a b Refrence [T —_—— O
ety o st
isncry e v webs e i am meam _—
—— ] Vb e B T ww weaw — E
il o s ° Wb hnge g T _
e el s wnge “ wmes ange . : am wm —_— e O e
tobw Sremadwemre W T — O Lavers Sarpes s
b Sremedmemee © om o — e O Layer s e
Sw o tem S b L am o —_
S mbs  Sremwdmear e 1 om _—
ebe  Sremadwemre W PR —_— O
Wmbr Sremedwemre b T _ —
Namber Reference. 2 om 100 — e [
Shea sk sran noki G hew Swemmdgeme W P _——
S rodhn . G T ) i wm e -_— — O
Cetimet sk svom cowtonesmothn Mo tambe  Swemdpemse s : am  wem _— -
Bt st e

Fig. L-23. Definitions of geotechnical parameters.
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General settings
Name Shorteut

Liquidity index LI
Internal friction angle -]
Effective internal friction angle @
Cohesion value c
Effective cohesion value [3
Shear strength undrained Suu
Shear strength drained Sud
Young’s small-strain modulus Fo
Young modulus E

Physical quantity

Type

Number Percent

Number Angle

Number Angle

Number Stress and pressure
Number Stress and pressure
Number Stress and pressure
Number Stress and pressure
Number Stress and pressure
Number Stress and pressure

%

Display unit

Fig. L-24. Selected parameter attributes with scrolled down list of display units.

L.4.2. Soil samples.

Information about soil samples and the values of the laboratory tests performed on these samples
can be entered into the database in the [Samples] tab in the central panel — see Fig. L-25. The basic
characteristics of the samples are the depth of sampling and the type of sample. The depth is entered by
editing the appropriate number in column [Value] (Fig. L-25) and the sample type is selected from the
drop-down list. This list can be extended with other types at any time.

Soil profile Samples  External parameters  User'slayers Field tests  DPT test

Samples:

Add sample Delete sample

[ Copy parameter list from previous sample

Field description

Value

Unit [ ]

Disturbed, 1.00[m]
Undisturbed sample, 1.20(m]
Disturbed, 2.00[m]
Undisturbed sample, 3.00[m]
Disturbed, 4.00[m]

Disturbed, 5.00[m]
Disturbed, 6.00[m]
Undisturbed sample, 6.91(m]
Undisturbed sample, 6.92(m]
Undisturbed sample, 6.93(m]
Undisturbed sample, &.94(m]
Undisturbed sample, 6.95(m]
Undisturbed sample, 6.98[m]
Disturbed, 7.00[m]
Disturbed, 8.00[m]

Disturbed, 9.00[m]

Disturbed, 10.00[m]
Undisturbed sample, 12,30[m]
Undisturbed sample, 14.50[m]
Bag sample, 15.30[m]
Split-spaon sample, 16.20[m]
Undisturbed sample, 15.30[m)

General
Type of sample

Depth of sample

Thickness of sample

Sampler type

Date of sampling

Laboratary weight of sample

Add parameters

Name:

Undisturbed sample

Piston sampler

08.11.2022

Geotechnical parameters:

Delete selected parameter

Value:

Internal friction angle, ® [°]

25.8

Cohesion value, c [kPa]

4“6

Total core recovery, TCR [%]

48

Shear strength undrained, Suu [kPa]

144

Fig. L-25. Entering samples and lab test values to database.

L.4.2.1. Adding geotechnical parameters to samples.

lr
3.00
1.00

l
1.65

Geotechnical parameters obtained as a result of sample testing are selected after pressing
the [Add parameters] button located under the sample header by checking the appropriate checkbox
—see Fig. L-26. The text values of the header fields in the [Value] column are selected from drop-down
lists, activated by slow?' double clicking the appropriate cell. Numerical values of header description are

entered from the keyboard.

21 Quick double click activated edition of parameter list
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The numerical values of the parameters are entered from the keyboard in the [Value] column,
taking into account the currently selected display unit, visible in the [Name:] column.

Add parameters X

Relatue density veloe, 101 Fig. L-?B. Geotechnical parameters
e It S linked to soil samples.

Plastic limit, PL [%:]
Liguid limit, LL [%]
Consistency index, CI []
Plasticity index, Ip [%4]
Liquidity index, IC [%:]

& Internal friction angle, @ [7]

&4 Cohesion valug, c [kPa]
Silt content, [%]

Sand content, [%]
Gravel content, [%]
Clay content, [%t]

& Bulk density, pd [g/cm?

1
Moisture content value, [%]
Optimal moisture value, [%:]
Calcium carbonate content value, [%:]
Sensitivity value, [

Reserve, [%]

Total core recavery, TCR [%]
Solid core recovery, SCR [%%]
Rack quality designation, RQD [%]
Porosity index, [1

Expansion index, [%]

Soil shrinkage, [%:]

Soil dripping, [h]

Caompression index, [

Parameters X cancel

Most geotechnical parameters have the form (depth,value). The list of introduced parameters to
Geo DB is presented in Fig. L-26. If necessary, the User can add additional parameters of this form to
the system by pressing tables / parameters / definitions from the main menu.

In addition to these base characteristics (depth,value), the samples may be associated with non-
geotechnical parameter values, such as a roll test or sieve analysis. A widely used laboratory test of soil
is sieve analysis, during which the amount of soil remaining on sieves with a precisely defined mesh
clearance is determined. The number of sieves and the mesh size of the sieves vary between countries and
laboratories, Geo DB also enables the introduction of its own sieve system.

L.4.2.2. Rolling tests.

The rolling test is a simple test that allows for an approximate determination of the cohesiveness of
the soil. The test result is the number of rolls made on a hand-formed ball of soil with a diameter of
approximately 7 mm, until the subsequent rolls begin to fall apart during rolling. The test result is the
number of successful rollings on one ball of soil.

Rolling test results are entered in the [Rolling test] panel. Any number of roller test results can be
entered for each soil sample. The first and next lines with the test result are added after pressing the [Add]
button.
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L.4.2.3. Particle size analysis.

A commonly used laboratory test for soil samples is sieve analysis, which basically involves sifting
a soil sample through a column of sieves of a specific size and measuring the residue on each of them.
Due to the fact that sieve sizes are standardized and there are a number of different standards, the Geo
DB program allows you to introduce several different sets and individually select one of them for each
sample.

A. Adding sieve analysis data.

Clicking the [Add new sieve analysis] button creates a tab with the following items (Blad! Nie
mozna odnalez¢ zrédia odwolania.):

Ll Sieve standard selection list

= Sample weight entry window

= Pan weight entry window

= Current information about the total % of the entered soil weights on the sieves
= Table with soil weights on individual sieves

L] [Report] button

Add new sieve analysis Sieve analysis
[anaiyss A [anaysise BE|
. Sievename:  |Size[mm]:  |value [%]: | weight [a] |
[analysis B | a0 20.000 5.60 55.00
1in 25.000 3.80|38.00
Sieve set:
150 565/3310-1 / ASTM E11 ~ [ 20 == +50]45.00
18 18.000 6.50 65.00
Sieve sample weight [g]: 14 14.000 12,40 124.00
0.265in 6.700] 8.80 83.00
45 4.500] 5.60 56.00
Pan neight [gl: 3.15 3.150 5.80|58.00
No. 10 2.000 2,80 28.00
No. 14 1.400 4,50 45.00
Sum of mass: 999.00 No. 18 1.000 1.50| 15.00
No. 35 0.500 5.50/55.00
No. 60 0.250 3.50|35.00
Repoct No. 120 0.125, 5.20 52,00
No. 230 0.063 120/ 12,00
No. 270 0.053 1.50| 15.00
No. 325 0.045 2.50/25.00
No. 400 0.038 3.50|35.00
No. 450 0.032 1.50|15.00
No. 500 0.025 0,80 8.00
No. 635 0.020 0.30/3.00
Sum of mass: 999.00

Fig. L-27. Entering sieve analysis data.
Adding a new set of sieves is done in the [Definition of sieve sets] window (Fig. L-28) opened by
pressing the icon |Z next to the [Sieve set] selection list (Fig. L-27).
Geo DB has already implemented sieve sets according to standards:

= PN-B-04481
= PN-EN933-1
= ISO565/3310-1 / ASTM E11
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= US Standard

As in many other cases, within each set of sieves it is possible to select specific sieves as Favorites.
This selection is made by checking the appropriate checkbox in the window [Definition of sieve sets].

Adding a new set of sieves is done by pressing the =

Definitions of sieve sets

Mame
150 565/3310-1 ASTM E11
PHN-B-04481
PN-EN 933-1
P Us Standard

Sieve sets:

4| « + | -

~

Shortout
ASTM E11
PN-B-04431
PN-EN 933-1
U5 Standard

@]

Ll

&8 F
E]
1]

[T R - T RN Tt Ry R
L

BEE

Sieves:

Shortcut

R O e ]
w [t}

BEE

x

Size [mm]  Favorite
63
40
37.5
i 0O
13 O
12,5
2.5
6.3
.
0.075

W

v | X0

j'L Close

Fig. L-28. Definition of sieve sets.

WARNING. It is not recommended to delete and edit a set of sieves for which sieve analysis data has been
entered. Such an operation may delete the entered data and, in some situations, may generate

a program error.
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B. Sieve analysis report.

The sieve analysis report is generated after pressing the [Report] button in the appropriate tab. For
each tab, the [Report] button generates a report specific to the sieve standard selected in the tab and the
set of entered data. The report consists of three main panels:

= Header table
= Grain size chart
= Table containing
o The content of individual fractions in numerical form
o Histograms of fraction distribution
=  Detailed histogram for all subfractions
= Common histogram for main fractions (clay, silt, sand, gravel)
o Quantiles for individual grain sizes D10, D20...D90
o Calculated grain size parameters
= Grain uniformity index Cu
= Grain curvature index Cc
o Percentage of clay fraction | [%]

The window with a preview of the sieve analysis report (Fig. L-29) contains in the upper part the
name of the analysis (in accordance with the name of the tab dedicated to a given analysis), a drop-down
list with available soil classification standards (according to which histograms and calculated shares of
individual fractions will be generated). and the [Print] button activating the printing procedure.

The selection of a classification standard results in the boundaries between individual soil fractions
consistent with this classification standard being plotted on the grain size chart and the appropriate
histogram configuration.

The classification standards and sieve set standards are independent of each other. Individual fields
in the report header table have the same functionality as fields in the hole card header table (see section
L.4.9).

The header table automatically retrieves data from the Project and Hole headers, as well as
additional data that is entered in the sieve analysis form.

The grain size chart additionally contains vertical lines separating individual fractions (generated
individually for each classification standard implemented in Geo DB), descriptions of individual fractions
and subfractions, a vertical grid consistent with the set of sieves used in a given analysis, and a standard
horizontal grid.

The horizontal axis of the chart is on a logarithmic scale and the vertical axis is on a linear scale.

The bottom table of the report contains the following information and objects:

= A numerical summary of the percentage of individual fractions and sub-fractions
= Histograms of the percentage of individual fractions and subfractions

. Quantiles for individual grain sizes D10, D20...D90

= Grain uniformity index Cu

= Grain curvature index Cc

= Percentage of clay fraction | [%]
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Analysis B
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Print {
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[Laboratary technician

IS0 565/3310-1 { ASTM E11

[Fres of mmge
Undisturbed

Date ar

P

e wegt

Clay

Percent []

/

un u
2] o
o

Grain size [mm]

0-0.063 a,si

10.11 100

0-0.002

a0

0.002-0.063

80

0.002-0.0063

0.0063-0.02

70

0.02-0.063

60

0.063-2

50

0.063-0.2

40

0.2-083

0832

30

2-63

263

D10 [mm]

D15 [mm]

D20 [mm]

D30 [mm]

D40 [mm]

D50 [mm]

D60 [mm]

570 [mm]

D80 [mm]
D85 [mm]
D90 [mm]

]

@l

FGr  MGr

Fig. L-29. Sieve analysis report window.
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L.4.3. External parameters.

In addition to the geotechnical parameters resulting from laboratory tests and related to soil
samples, it is possible to enter into the database the values of parameters not related to the samples, such
as those measured by sensors inserted into the ground (temperature, pH, pore pressure in situ, etc.), taken
from existing standards or measured in field tests. These parameters are called external parameters in Geo
DB and can be entered on the [External parameters] tab in the central panel.

The list of external parameters is the same as the list of parameters linked to samples, but you can
customize the list using the Favorites mechanism.

The external parameter is selected and added by:
= selecting the [External parameters] tab
= clicking the [Add] button
= selecting the parameter from the drop-down list
= accepting the selection by clicking the [OK] button.

Solprofie Samples External parameters User'slayers  Field tests  DPT test

) = . ¥ B | B
Parameters: ERhB E E = |
rameter- (nbermal Kiction analel
Add Delete Depth | alues [%] o eo e "on ’ ue--“_ &0 0
3 58 — = :
Edit prameter kst 641 1 2 r
Liuicity index [%] 6.2 b
cheson al.m[lc’l] oo 6 ‘
C Wi al
Total core recovery [%] £81 =
Bulk unit weight [ijm?] 6.5 18 ’
Sol partie unit weght [m?] |G og e
Shear strength undrained [\#a]
123 48 -
145 s r—
153 bl 2
162 21
168 247 ']
9
E
=
-3
"
12
[ ]
13
14
-
15
L
16 [ ]
17 -

Fig. L-30. Entering the values of external parameters.

Clicking the [Add] button opens a window with a drop-down list (Fig. L-31), from which the
appropriate parameter can be selected.
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Select parameter to add X | Fig. L-31. Adding a new external parameter.

Select parameter name:

Relative density index value A
Shiink.age limit

Plastic: limit

Liquid limit

Consistency index

Plasticity index

Liquidity index

Internal friction angle v

Entering the parameter value is done by: _
= adding a value row by clicking the %J icon
= entering the depth value and parameter value in the appropriate cells.

To add additional values repeat the above procedure. When entering the values of external
parameters, a graph of the parameter as a function of depth is generated in parallel to check the correctness
of the input — see Fig. L-30. External parameter plots can be displayed on borehole cards along with other
properties.

The list of external parameters is the same as the list of parameters associated with samples, but
can be shortened by using the Favorites mechanism described earlier.

Graphs of external parameter values can be presented on the borehole log together with other
properties and can be presented on cross-sections generated in CPT-CAD module as well.

External parameters may come from various sources?? that are not fully (i.e. with specific header
and raw data) entered into the Geo DB database, such as field test results, standards, publications, etc.

ATTENTION.

1. The external parameters have the form (depth,value). When adding parameters from field tests, this
structure is natural, but when adding parameters from other studies or standards, it is usually not possible
to specify the depth. In such a case, the depth should be any value within the range appropriate for the
layer to which the parameter applies.

2. Providing a depth value consistent with the soil layer to which the external parameter applies is
important because the values of external parameters are taken into account to estimate the characteristic
values of parameters for the layers.

22 Field test results can also be entered into the database in the [Field tests] tab. The [External parameters]
tab is intended mainly for entering results from standards, other studies, etc.
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L.4.4. User’s layers.

In addition to geological and geotechnical soil profiles, it is possible to enter the so-called User
profiles into the Geo DB database, which may contain additional information, e.g. soil suitability for
piling, the presence of contaminated layers, etc.

User profiles are added in the [User's layers] tab. Adding a profile is done by adding another row
with the [Add row] button, editing the slab and floor of the layer and selecting the Soil type from the drop-
down list — see Fig. L-32. This list can be freely edited after clicking the [Edit user layers list] button.
User’s layers can be displayed on borehole cards along with other properties.

soilprofile Samples  External parameters User'slayers | Field tests
Add row Delete row Sort Validate Edituser layerslist | Show current soil profile
User'slayers] | User'slayersII | User's layers Il

Roof Floor [ryee |

3 6 Soi to exchange
6 11 Wieak soil

11 16 Soil with the relvant load-bearing capadty of the pile hd

Sol to exchange

Reinforced soil

Weak soil

Soil with the relvant load-bearing capadity of the pile

Fig. L-32. Adding User's layers.

L.4.5. Field tests.

Geo DB software allows you to enter the results of field tests such as Field Vane Test (FVT),
Menard Pressuremeter Test, Pore pressure measurements etc. into the database.

It is assumed that the [Field tests] tab registers only those tests for which only general data is
available, i.e. location (or more precisely the name of the hole in the Geo DB database with which the
test can be associated), measurement results (depth, value) and possibly the results of the interpretation
of geotechnical parameters, also in the form (depth, value). For example - the FVT field test in borehole
T2, for which the interpreted values of undrained shear strength © and cohesion ¢ are known. This situation
often occurs when using various studies and papers that do not contain source data but only final results.

If complete source data regarding the field test and possibly header data of this test are available?,
e.g. dynamic DPT soundings, in such cases it is recommended to use the tab dedicated to a specific test
(see chapter L.4.6), where a full interpretation can be performed and an appropriate documentation
(report, sounding log).

L.4.5.1. Field test data entry.

Field test data is entered in the [Field tests] tab in the central panel of the main window. After
clicking this tab, a panel opens with icons {Z4 visible. The first one -?:J opens the window for
adding field tests (Fig. M 30) and the second one Z gives access to editing the list of field tests. Field
tests are added by checking the appropriate checkbox.

23 CPTU static soundings and FVT tests are analyzed and interpreted in detail in CPT-pro and VANE-
pro. Selected results can be imported into Geo DB.
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Add performed tests be

Field Vane Test
7 Fiat Dilatometer Test
Menard Pressuremeter Test
%
Standard Penetration Test
Cone penetration test
Mechanical cone penetration test
Dynamic probing super heavy-A
Dynamic probing super heavy-8

Dynamic probing medium
Dynamic probing light

Dynamic Cone Penetration Test
Dynamic test ST

Dynamic test TTB-2W

birEditDictionary X cancel

s Fig. L-33. Adding field tests.

After accepting the selection of field tests, tabs dedicated to the selected tests, the [Add parameters]
button opening the window for adding parameters, and three panels appear:

=  List of selected parameters for a given test with comments about the parameters
= Table with values as a function of depth and comments on individual measurements

= Graph of the selected parameter

Add parameters

Relative density index value, ID [%] ~
Shrinkage limit, 5L [%]
Plastic limit, PL [3%]
Liquid limit, LL [%]
Consistency index, CI [
Plasticity index, IP [%]
Liquidity index, LT [%]
&1 Internal friction angle, @ [
1 Effective internal friction angle, @' [#]
1 Effective cohesion value, ¢ [kPa]
Shear strength drained, Sud [kP
%} 1ouna s small-strain modulus,
Shear small-strain modulus, Go [MPa]
Shear modulus, G [MPa]
OQedometric small-strain constrained modulus, Mo [MPa]
Qedometric constrained modulus, M [MPa]
Relative compaction, Re [
Fines content, [%:]
Clay content, [%)]
Silt content, [%]
Sand content, [%]
Gravel content, [%]
Uniformity coefficient, Cu []
Coefficient of curvature, Cc [J
Bulk density, p [gfem?]
Bulk density of soil partides, pd [g/cm?]
Bulk unit weight, v [kN/m?]
Soil particle density, pp [g/cm?®]
Soil particle unit weight, yp [kN/m?]
Maisture content value, [%]
Optimal moisture value, [%] v

Parameters X cancel

Fig. L-34. Adding parameters
interpreted from field tests

Clicking the [Add parameters] button
opens a window for selecting geotechnical
parameters for the selected field test
(=selected tab) — see Fig. L-34. The
parameters are selected by checking the
appropriate checkbox.
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After accepting the selection of parameters in the [Add parameters] window, the field test panel is
supplemented with tabs for selected tests, a list of selected tests, a table with parameter values for
individual depths and a graph of the selected parameter as a function of depth - Fig. L-35.

Charts of selected parameters are refreshed on an ongoing basis when entering the value of each
parameter and are used to continuously check the correctness of the input. Parameter attributes on the
chart such as color, symbol, line connecting points, etc. are defined in the [Parameter editor] window —

see chapter L.4.1 and Fig. L-23.

Sonda krrybakoms PYT  Test presometrycany  Test dyssypech cinienia porowegn TeTReTatag

Remove parameter

Add parameters.

Fig. L-35. Entering Field Test data.

Charts of parameter values from field tests and their interpretation, entered in the [Field tests] tab,
can be included in the borehole log and in cross-sections made in the CPT-CAD module.
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L.4.6. Dynamic Penetration Tests (DPT).

The Geo DB program allows you to enter and interpret the results of Dynamic Penetration Tests:

. DCPT

. DPL

. DPM

. DPH

. DPSH

. SLVT

. ITB-ZW

The basic characteristics of these tests are available in the generally available literature. For control
and ease of selection, they are listed next to the DPT test type selection list — see Fig. L-36.

L.4.6.1. Entering DPT test results.

DPT test results are entered in the [DPT test] tab. After clicking the [Add DPT test] button
(Fig. L-36), the [DPT test type] selection list is activated, from which the appropriate test type should be
selected. At the same time the [Add DPT test] button changes its function to [Remove DPT test]
(Fig. L-37) and the [Measurements] panel (Fig. L-38) appears, in which Nx?* values and Torque?® values
are entered (number of blows per successive X cm) for individual sounding intervals with a thickness of
X cm, specified in the relevant standard for a given type of sounding.

= NOTE. Selecting the wrong test may result in inappropriate interpretation methods and incorrect
Interpretation results.

Soil profile  Samples  External parameters  User's layers  Field tests  DPT test

Add DPT test Selected test type information Flg L-36 BUttonS and IISt
" settings before entering DPT

Estimation of characteristic Nx value based on:

Interpretation method:
~ Details Save results

24 The X value for most DPT tests is 10 [cm], for DCPT it is 15 [cm] and for DPSH it can be 10 [cm]
or 20 [cm].

% When performing the DPT, it is recommended to rotate the rod with the registration of the maximum
torque. Some DPT standards (SLVT and ITB-ZW) assume driving a vane into the ground and
performing the FVT test in cohesive soils to estimate shear strength.
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Soi profie  Samples

Remove DPT test

DPT test type:
DPL

Estimation of characteristic MNx value based on:

External parameters  User's layers  Field tests  DPT test

- Fig. L-37. Buttons and content
Selected test type information N
Measurement distance: 10,00 - aﬁer enterlﬂg DPT test

Hammer weight: 10.00
o Height of fall: 500.00
Anvil diameter: 100.00
Anvil weight: 6.00

Cone base area A; 10,00

~ Cone angle: 90.00
Base diameter new: 3570 A
Interpretation method:
v Details
——— - Measrements Fig. L-38. [Messurements] panels.
E&®E
Number |Blows count per distance
1 1.00
2 2,00
3 4.00
4 4.50
5 5.00
6 5.50
7 .00
8 7.00
Torque measurements
Fa 3 F| 8y _
Depth [ Torque ]
1.8 35
29 45
4.2 72
6.2
S —
The following functions have been used to speed up the Nx data entry procedure in the [Blow count

per distance] column.

clicking the [Enter] key - accepting the last entered Nx numbers
clicking on the N arrow key - accepts the last entered Ny numbers and creates
another line for Ny data entry.

The £a 51 51| £, icons in the [Measurements] panel are used to:

= add another row at the end of the list

= add another row above the selected row
= add another row below the selected row
= and delete the selected row.

While entering the data from the DPT test, a graph of the entered parameters (number of blows per
X cm Nyx and torque T) is drawn on an ongoing basis to control the correctness of entering the data

(Fig. L-40).

Dynamic

L.4.6.2. Interpretation of DPT test results.

soundings are mainly used to estimate the basic characteristics of sandy soils, such as the

relative density index Ip, internal friction angle @, oedometric module M and others. However, the CBR
(California Bearing Ratio) parameter, which is also defined for cohesive soils, can be interpreted based
on the DPT results and appropriate correlation functions. In the world literature, one can find correlations
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linking the results of the DPT test with other parameters specific to cohesive soils, but their accuracy and
thus their usefulness are limited. Eurocode 7 [3, 13] includes correlation equations to estimate the 1o from
DPL and DPH soundings.

Geo DB allows for continuous interpretation of DPT soundings, in which the value of the
interpreted parameter is estimated for each interval with a thickness of X, and additionally - estimates of
the characteristic values of parameters for the layers defined in the [Soil profile] tab and corrected during
the interpretation procedure.

The following can be used as a basis for estimating the characteristic value of a parameter:
. p (mean value)
. u-s/2  (mean value - 1/2 of the sample standard deviation (Schneider H.R.))
. pu-o (mean value - standard deviation from the population (PN-B-04452:2002))
. p-1.645*c  (mean value -1.6450 of the population standard deviation (Eurocode 7))

After selecting the type of DPT test, the selection lists for the method of estimating the characteristic
values and the method of interpretation become active (Fig. L-39). Selecting a DPT test type limits the
interpretation method selection list to those that are specified for that DPT test type.

Soil profile  Samples  External parameters  User'slayers Field tests  DPT test

Remove DPT test Selected test type information gasuremenm type:

Measurement distance: 10,00 ~ centimeters per blow

DPT test type: Hammer weight: 10.00

DPL ~ Height of fall: 500.00 (®) blow count per measurement distance
Anwil diameter: 100.00
Anvil weight: 6.00 Rod length

Estimation of characteristic Nx value based on: Cone hasge area A: 10.00 od length [m]

p-s/2 - (Schneider H.R., 1997) ~ Cone angle: 90.00 |:|
Base diameter new: 35.70 e

Interpretation method:

DPL PN-EM 1997 09 w Details Save results

DPL PM-EM 1997-2:2009
DPL PN-B-04452

Fig. L-39 Selection of the basis for estimation of characteristic values and selection of the
method of interpretation.

= NOTE. The estimation of the characteristic values is based in the first phase on the estimation of the
characteristic values of Nx and in the second phase on imposition an appropriate correlation function on
this value. The reverse order would give incorrect results due to the non-linear (usually logarithmic) nature
of the correlation functions.

After clicking the [Save results] button, the calculated density characteristic values are automatically
saved (here as Relative density index value, 1D) as a property of the corresponding layer.

= NOTE. Each method in the list of interpretation methods has, among other things, contained information
on which layer property the calculated characteristic values should be saved.
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L.4.7. Interpretation of vane test results (only for SLVT and ITB-ZW).

SLVT and ITB-ZW type soundings consist in driving a vane into the ground (similarly as in other
methods) and making rotations with a torque measurement T in cohesive soils. These values are then
recalculated according to standard formulas for shear strength t [kPa]. In the case of several such shears
in a given layer, the characteristic value of the © parameter is calculated and automatically saved as a
property of the appropriate layer after clicking the [Save results] button.

Soil profile  Samples External parameters  User's layers  Field tests  DPT test

Remove DPT test Selected test type information gasuremerﬁs type:
Measurement distance: 10,00 ~ centimeters per blow
DPT test type: Hammer weight: 10,00
DPL v Height of fall: 500.00 (®) blow count per measurement distance
Anvil diameter: 100,00
Anvil weight: 6.00 Rod length
Estimation of characteristic Nx value based on: Cone basga area A: 10.00 od length [m]
v| | Cone ange: 0.0
Base diameter new: 35.70 bl
Interpretation method:
~ Details Save results
Measurements
== =] DPT Measurements Torue measurements
Fd 3: ;: =x Blow count per distance Torque [Nm]
HNumber |Blows count per distance [l 0 20 40 60 0 20 40 60 80 10
1 1.00 ) 0
2 1.00 1 t b
(I 2 2 \
3 1.00 3 3 ¢
4 .00 4 4 :
5 5 =
5 4,00 : : 1.8
6 4.00 5 . "*
7 3.00 8 8 s
8 3.00 2 2 '/J
3 v
10 10
|
Torgue measurements 1 11 |
= = == Parieit T 12 - *
Fa3H| S =13 13 o
Depth |Toruue [m] Al & 14 14 ¥
120 22.00 S 1 b ]

. g 16 18 L
2.80 .00 17 17 &
3.90 29.00 18 18

19 19
460 23.00 20 20 *
5.50 22.00 21 21 I
6.50 35.00 22 22 Y
23 23
7.40 38.00 04 01
8.50 45.00 25 25
10.00 38.00 28 26
11.80 36.00 N

Fig. L-40. Complete form for entering DPT test results.
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L.4.8. Characteristic values of geotechnical parameters.

The characteristic value of geotechnical parameter X« can be defined as the best estimate of unknown
statistical mean of parameter in the soil layer [18].
Characteristic values of parameters can be calculated:
= Individually for each layer in a single borehole
= Jointly for those layers in the borehole that have the same geotechnical layer number
= Jointly for the selected group of boreholes and those layers that have the same geotechnical
layer number

The GEO DB program has built-in procedures for determining the characteristic values of parameters
based on:
= Values determined in laboratory tests of samples
. External values determined in field tests or defined in some standards
= Values determined jointly in laboratory, field tests or defined in standards

According to Eurocode 7, the characteristic value Xk of geotechnical parameter X should be
determined as a five percent quantile from the probability distribution of this parameter. Assuming that
the parameter X is a random variable with a normal distribution, the following formula for the
characteristic value is obtained:

X, = p(X) — 1.6456(X) = p(X)(1 — 1.645V(X))

where p(X), 6(X) and V(X) denote respectively: population mean value, population standard deviation
and the coefficient of variation of the random variable X.

The above definition has certain shortcomings, the most important of which are

= The need to determine/estimate the mean value and standard deviation from the population
based on usually a small number of studies.

L] Inability to take into account the natural variability of soil characteristics, which, with a small
number of tests, generates an "excessively" high value of the variability coefficient and,
consequently, an excessively low value of the characteristic parameter.

= Such "pure” statistical approach should be used for sufficiently large data sets (N = 30).

Some solution to these problems is the proposal given by Schneider [18]:

X, =m(X) — 0.55(X)
where m(X) and s(X) denote respectively: sample mean value of parameter X and sample standard
deviation of the random variable X.

In Schneider's approach [18], the statistical approach can be used from the number of test values n>13
and the obtained result will be as conservative as according to Eurocode 7, however for n>10 results could
be acceptable.

Using the similar reasoning as in [18], an analogous formula can be given, which will give statistically
analogous results as above, but the drawback of this estimate will be the excessively conservative (i.e.
unreasonably pessimistic) values of the characteristic parameter. That formula can be used for the number
of tests values n>5.

X, =m(X) —s(X)
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Statistically correct use of this method is possible from sample size n>35, but the result is an excessively
conservative estimate of characteristic parameters.

Another attempt to solve the problem of excessive underestimation of characteristic parameter values is
the so-called 3-sigma rule - proposed by Duncan [], in which the standard deviation in the population was
estimated as

1
G(X) = E(Xmax - Xmin)

The adoption of such an estimation, justified by the fact that in the case of a normal distribution of variable
X, the probability that it will take values differing from the mean p by more than 3o, is very low. The
adoption of such an assumption allows the use of the same characteristic value estimate as in Eurocode
7, ie.

X, = p(X) — 1.64506(X) = u(X)(1 — 1.645V(X))

L.4.8.1. Calculation procedures used to estimate the values of characteristic parameters.

= NOTE. Geo DB does not check the size of statistical sample before performing statistical calculations,
but only checks the possibility of calculating the standard deviation, which is possible for test number
>2. In the case of a single test, this test value is assigned as the value of the characteristic parameter.
= NOTE. Standard deviation from the sample and population are similar for a large number of tests,
but for a small number of tests they may differ significantly.

Taking into account the fact that for safety reasons the 5% quantile should be used in some
circumstances and the 95% quantile in others (depending on which version gives more secure values),
the following calculation methods have been introduced:

i Mean value m(X) of parameter X calculated from available test results

ii.  According to Polish standard PN-81/B-03020 : [sample mean — population standard

deviation m(X)-o(X)]

iii.  According to Schneider's method — [sample mean - half of the sample standard deviation

m(X)-s(X)/2]

iv.  According to Schneider's method — [sample mean + half of the sample standard deviation

m(X)+s(X)/2]
V. [sample mean - sample standard deviation m(X)-s(X)]
Vi. [sample mean + sample standard deviation m(X)+s(X)]
vii.  According to Eurocode 7 — [5% quantile from the parameter probability distribution
= u(X)-1.6456(X)]
viii.  According to Eurocode 7 — [95% quantile from the parameter probability distribution
= u(X)+1.6450(X)]

ix.  First quarter method® - [(M(X) + Xmin)/2] (Where Xmin — minimum value from sample)
X. Fourth quarter method - [(M(X) + Xmax)/2] (where Xmax — maximum value from sample)

L.4.8.2. Characteristic values determined individually for each layer in borehole.
Characteristic values of parameters can be determined based on:

26 The first/fourth quarter method is not based on statistics and has no mathematical background. It is
an easy-to-use approximate method used in some countries.
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User's estimate

The value determined in the examination of the indicated sample

Value determined in the indicated external source (particularly in standards)
Statistical calculations (see above)

To calculate the characteristic values of a parameter for a selected layer:

Select the layer in the central panel in the [Soil profile] tab.

Left-click on the icon & in the CPV column in the right panel corresponding to the
selected parameter. This operation will open a window for selecting the data source and
calculation method — see Fig. L-41.

Select the data source for calculations (samples + external parameters, samples, external
parameters) and the calculation method in the above-mentioned selection box.

Click [OK] to perform calculations and enter the result to Property / characteristic value
column.

Layer characteristic value calculation *
_) Value calculated for geological-eneenering layer
_) User value: 31.77

_) Get value directly from sample:

_) Get value directly from external provided value:

@ Calculate value:

Select calculation method:

() Mean value p (O value acc, PN-81/B-03020 (u+a)
(®) Value ace, Schneider (u-5/2) (T value ace. Eurocode 7 {u-1.645%0)
(O Value ace, Schneider (u+s/2) (O Value acc. Eurocode 7 {(u+1.645%0)
(C) Mean minus deviation (u-s) (O First quarter ((+min)/2)

(C) Mean plus deviation (p+s) () Fourth quarter ({u+max)/2)

(D) value acc, PN-81/B-03020 (u-o)

Data source:
(®) soil samples and external values (O external values

() soil samples

Cancel oK
X | S|

Fig. L-41. Calculation of characteristic value of parameters.
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L.4.8.3. Joint determination of the values of characteristic parameters
for geotechnical layers in a group of boreholes.

It happens that a group of boreholes or single one contains layers with similar properties, which may
be marked with the same common geotechnical layer number. In such a case, it is possible to jointly
perform appropriate statistical calculations on parameters derived from tests of such similar layers for all
holes included in the group.

The procedure of collective calculation of characteristic values for geotechnical layers in a selected
group of holes is performed after running the Tools / Calculation of characteristic values for
geotechnical layers function in window [Calculation of characteristic values for geotechnical layers]
see Fig. L-42.

This window consists of three panels. In the left panel, select the project and select holes for the hole
group. Clicking the | - icon inserts the selected hole into the hole group selected in the center panel. To
select all holes from a given project, click the icon | ..

The following functions are implemented in the right panel:

= selecting the geotechnical layer number - by expanding the [Select geotechnical layer] list and
selecting the appropriate layer

= Selecting a parameter to estimate the characteristic value - by checking the appropriate checkbox

= Selecting a calculation method from the drop-down list

= Selection of the data source for statistical calculations (soil samples tests, external parameters,
both).

72 |
i |
T ot bardag dhga nazua otmcry btira zezy zaneacorad|

SERER

Caaiate vaes

Fig. L-42. Calculation of characteristic values for geotechnical layers.
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Calculations
Select geotechnical layer: A3 w

Select parameters to calculate

Select |Parameter Calculation method Data source Value
O Total core recovery [3%)] Mean value p Soll samples and external
O Shear strength undrained [lPa] Value acc. Schneider (u-s/2) Soil samples and external
O Cohesion value [kPa] Value acc. Eurocode 7 (U-1.645%0) Soil samples and external
O Internal friction angle [7] Soil samples and external

Value acc. Schneider (u-s/2)
Value acc. Schneider (u+5/2)

Value acc. PN-81/8-03020 (u+a)
Value acc, Ewrocode 7 (u-1.645%0) i

Fig. L-43. Selection of method of calculation characteristic values of parameters.

After setting all the above-mentioned fields, click the [Calculate values] button to receive the
results. In this phase, the results (characteristic values) are not yet entered into the database and are only
used for a preliminary assessment of their correctness.

If the results appear to be correct, click the [Save] button to save the results as characteristic
parameter values for all selected holes and for the selected geotechnical layer.

These results are visible in the [Property / characteristic values] column - see Fig. L-4
and Fig. L-5. Like other layer properties, characteristic parameters can be presented on the borehole log
and on cross-sections made in CPT-CAD.

It may happen that the selected geotechnical layer number does not appear in all selected holes. In
this case, the characteristic value of the parameter is only saved in holes that contain the selected
geotechnical layer.

The above procedure can be performed especially for a single hole in a group containing
geotechnical layers marked with the same number.
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More details about the calculations will be available after clicking the [Show calculation data]
button — see Fig. L-44.

v

£ Statistic data =

Shear strength undrained [kPa]
v.T2
v -Sand coarse-grained
v -Samples
Sample at 1.00[m]; Value

Sample at 1,20[m]; Value:

Sample at 3.00[m); Vaiue
ExternalValues
Cohesion value [kPa)
v T2
v -Sand coarse-grained
v -Samples
Sample at 1,20[m]; Value
Sample at 3.00[m); Value
ExternalValues
Internal friction angle [%]
v.T2
v -Sand coarse-grained
v Samples

Sample at 3.00[m]; Value:

Externalvalues

(m]

: 55.00
78.00
: 144.00

: 75.00
: 44,60

X

Fig. L-44. Details on statistical calculations.

The above procedure regarding characteristic
values can be performed in particular for one hole in
which there are layers with a common geotechnical
layer number.

Characteristic parameter values appear for each
hole selected for the group in the table with layer
properties, in the [Property / characteristic values]
column —see Fig. L-4 and Fig. L-11.

It may happen that the characteristic value of a
parameter is the value specified in some standard?’. In
such a case, enter this value as the value of an external
parameter and then select it by selecting the [Get value
directly from external provided value] option, see Fig.
L-41.

= NOTE. Setting the statistical method to determine characteristic values is an individual feature of
each geotechnical parameter. The methods set during the last calculations are proposed by the program
for subsequent calculations according to the same schema as was (perhaps) introduced in window
Fig. L-41. Changing the method in the window Fig. L-42 results in a selection in the window Fig. L-41
and vice versa.

L.4.9. Borehole log.

The GEO DB program enables automatic generation of a borehole card for the currently open
borehole and in accordance with the previously made settings. The borehole log window (Fig. L-45) is
opened with a button Lsg ON the main GEO DB window.

27 Eurocode 7 allows this procedure
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Fig. L-45. Borehole log configuration window.

The left part of the window contains the basic configuration settings of the borehole log:
. Page settings (size, margins)
Ll Drop-down list with available main table layouts
Ll Button opening the Layout manager
= Drop-down list with header table patterns
. Scale settings
. Buttons for accepting [Apply settings] and [Print] settings.

The main feature of the hole card window is the exact borehole card preview. That preview is
active, which means that you can make certain settings directly there.
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The borehole log consists of a header table containing selected variables from the project header
and hole header, and a main table containing a freely selected set of information regarding the currently
selected hole. The header table fields may also contain elements related to the hole log itself, such as logo,
vertical scale, page number, etc.

Configuring a borehole card layout involves selecting the previously configured header table and
main table patterns.

The header table is fully customizable. The user has at his disposal a number of pre-configured
tables with various numbers of cells?, in which the content can be freely set.

Double-clicking with the left mouse button on any cell of the header table opens the edit window
for this table field - Fig. L-46.

The left panel of the header field edit pane contains settings for the header data source. The central
and right panels contain tools for editing the content of a given field.

Edit table field s
Header source: Left part: Right part:

Table header

Database test header MNone a MNone ~

Project header Ediit table descrintion Edit hea

Source owner
File owner
Geological supervisor
Investigation start date

X core

Parts delimiter: Show table de

Claddunt o ce

Fig. L-46. Edycja pola tabelki naglowkowej.

In each field of the header table, two variables can be entered, separated by a selected separator
(Parts delimiter). The variable on the left is set in the central panel, and the variable on the right is set in
the right panel. The choice of separator and the settings for showing/hiding the table and options for
showing units are located in the lower part of the window. Leaving the value [None] in the right panel
results in only one variable in a given field in the header table.

The main table consists of columns containing information about the currently selected hole and
fields with descriptions of the contents of individual columns. The vertical division of the columns is
consistent with layers specified in the hole and is presented in the declared vertical scale. Descriptions of
the column contents are incorporated into the main table template. Column content descriptions are
incorporated into the master table layout.

28 Geosoft can create an additional header table format with any number of rows and columns
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The main table template manager (Fig. L-47) activated by the [Layout manager] button consists

of four panels.

lensity
Soil name:

Alignment: Soil standard:
@ left Oiright
Mode:
@® depth O elevation
Increment
[l auto

Auxis |labels format:

Print layouts manager X
CReRANC] @ OIS Viidth: Column description:
Standard layout Depth @ Fised size [mm] [pepth ]
1_13 column_a Hole diameters
271 e Samples Text rintaton
‘a(:nz :g:ﬁ::: PLDPT g‘ﬂe“\/l;fhﬂuﬁr“e O Autosize [% of free space] (O harizantal @) vertical
5_14 columns PL Symbol o Height (for al columns) [mm):
S-lacatme aescipton st o[ 0]
7_16 columns Dynamic Penetration Test Height unit cell [mm]: 50
= Content
5_14 columns ENG .
5_14 columns ENG - DPT Type: | Depthaxis I~
5_14 columns PL - DPT/Moment obr []Add type of DPT

Add interpretation standard for relative
Hd

[ Add soil standard name

X cancel

o oK

Fig. L-47. Borehole log layout manager.

Panel 1
= Selecting and marking a layout
. Creating a new main table with any selected number of columns
= Copying an existing table template and saving it under a new name
= Changing the name of the main table template
= Delete main table template

= Selecting and marking the template column
= Adding a new column to an existing layout
= Delete the selected column from the layout
= Changing the content of individual columns
= Changing the order of columns in the selected layout

= Geometric settings of individual columns

. Content settings for individual columns

= Justification settings in columns

. Selecting the vertical scale type (depth/elevation)
= Configure vertical scale of columns
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Panel 4
Editing the column description in the [Column description] window
Column description orientation settings (vertical/horizontal)
Cell size settings with column descriptions
DPT test settings
o  Showr/hide the test type
o  Showr/hide information about the interpretation method
L] Selection of soil classification standard
= Show/hide information about the soil classification standard

Due to the various types of information and ways of presenting them, the following types of columns
are implemented in Geo DB:

. Depth axis
. Soil profile
= Text

= Water levels
. Soil samples
. Leaks
. Charts
As the program develops, it is possible to add additional types of columns.

Double-clicking the left mouse button on any column of the main table opens the edit window for
this column - Fig. L-49.

The permanent elements of this window are:
. Column size settings (width or autoscale)
= Column content selection window
= Drop-down list with selection of information source in the column
= Column description editing window
= Description text inclination setting window
= Checkbox settings for showing/hiding information about the DPT test
. Checkbox settings for showing/hiding information about the DPT test interpretation
method
= Soil classification standard selection window

The variable elements of the column edit pane depend on the currently selected column type and
contain settings specific to this type.

Content: Fig. L-48. Source of data for [Text] column.

Type: |Text

Text source:

User layer description v

Soil name ~
Layer comment
Layer depth

Layer parameter
Set of layer parameters

Size distibution Selecting the Text column type allows you to enter any
Set of sample parameters hd N R
R T layer property into this column.
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Column settings %
Width: Column description:
@ Fixed size [m] [0 symbel |
7.0 Text orientation
() Autosize [% of free space] Ohorizontal @ vertcal
= Height (For all columns) [rom]:
: 5.0
— Height unit cell fmm] [ sq
Type: |TExt - |

[Jadd type of DPT

O Add interpretation standard for relative
density

Text
Soil ngWater levels
Water leaks
AligGraph Soil standard:

@ et Oright PN-EN 150 14688-1 v
[[] Add sail standard name

Mode:
@ depth (O elevation

Increment

Auto

Axis |abels format:

X caoce

Fig. L-49. Column settings window.

L.4.10. Exporting borehole data to the CPT-pro program.

The GEO DB program allows you to export basic borehole data to the CPT-pro program in order
to interpret CPT soundings based on the lithological profile registered in the GEO DB database.

Exporting this data includes, among others, basic information from the Project and Borehole
headers, information about layers, including:

Soil type

Soil type F/IC

Roof and floor of the layer
Display style - color, hatching

The soil type F/C is particularly important because it is the main criterion for the possibility of
using a given interpretation method to estimate the values of geotechnical parameters.
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L.5. Export of CPT sounding interpretation results to IFC file.

Export to format IFC? (Industry Foundation Classes) a single borehole data set or a package of
data sets assigned to the Project provides compliance with BIM (Building Information Modeling)
technology, allows for effective sharing of information between different programs and their archiving.

A 3D graphic representation of all selected boreholes is exported to the IFC file with an alternative
division into lithological or geological-engineering or geotechnical layers and the properties of all layers,
including the values of geotechnical parameters.

Geo DB allows you to choose the type of graphic representation. The following are available.
. Closed shell
. Extruded area
. Solid swept disc

Struktura IFC v X
Tyo Nazwa opis ~
! Projekt Vega
= Teren La hacienda de los de Ia Vega
% IfcBorehole 123
I IfcBorehole ™
sand d Sand coarse-grained /...
5t medi ined Silt medium-grained | ...
IfeGeotechnicalStratum Clay Clay / Aeolian [ Pleisto...
IfcGeotechnicalStratum Clay Clay / River fNeogene
Gravel medi d Gravel mediumgraine.
sit d silt coarse-grained /L.
- IfcBorehole \E]
IfeGeotechnicalStratum Clay Clay j Arring / Neogene
Gravel medi d Gravel medium-graine
Sand d Sand coarse-grained /... ¥

Wiadciwosd ‘ Lokalizacja | Kesyfikadia | Relacie ‘

] Nazwa Wartosé m.
- Element Specific

Desription Gravel medium-grained [ Airing / Ordovician
Guid QT2fwsEZDu7de+TFFBUFQ

Ifckntity IfcGeotechnicalStratum

Name Gravel medum-grained

= Profile

ProfieName

=Layer properties

Bulk density [g/em?] 2.2

Bulk unit weight [n/m?] 21.3

Cohesion value (2] 5

Color yelow

Comment Glacial gravels with coarse red sands

Floor [m] 17

Genesis Colluvial

Gradation Well graded

Group name Gravel and gravely sols, poorly graded
Group symbol GP

x[z]tema\ fictonangie 35

Moisture content dry

Relative density index  Very dense

Relative density index  53.5

value [%]

Shape wel rounded

soil full name Gravel medium-grained with day with litte fine gravel
Soi name Gravel medum-grained
Soi shortaut mGr

Soi symbel OWwlfgrmGr

Top [m] 118

Type of soi FfC Coarse

i Vega (test ruded areaifc) - &% La hacienda d laVega - T2 S5m 0005 0%
Fig. L-50. Graphical representation of CPT sounding and selected layer properties.

2 Free tools such as BIMvision or BIMcollab are sufficient to view IFC files. IFC files in the 2x3
version can also be opened in ZW CAD.
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The graphic representation selected for export should take into account the capabilities and
limitations of the program in which the IFC file will be opened. There is no problem with IFC viewers
such as BlIMvision, which are constantly updated and have a wide range of compatible graphic
representations.

After selecting the selected layer, a window with a list of properties of this layer appears next to
the graphic representation of soundings — see Fig. L-50 and Fig. L-51.

8 Gement peory budyoku
- 8 Dement prowy budyniy
8 Bement prosy budyn:

- B Bement prowy budynku
OB Element peowy budyndus

Pael skt aimy FC

Fig. L-51. IFC file opened in ZW CAD.
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L.5.1. Exporting a Project to IFC format.

The Geo DB program allows you to export all properties of all boreholes contained in any selected
Project to IFC format in 2x3, 4 or 4x3 format versions. Clicking the Export to IFC file format item in
the Project menu opens the [Select Project] window in which you select the Project for export

—see Fig. L-52.

Select project

Projects list:

On the Other Side of Mirror

Dark Side of the Moon

Bridge over the Odra river

Vega

Somewhere Between Highway 61 & 49
Project X-15

Project manager

o OF

£33 IFC Export —

File version:

Version 4x3_ADD2

Graphic representation:

Extruded area
Solid swept disc

X Cancel

Fig. L-52. Selecting the Project
to export to IFC file.

Selecting the Project and clicking the
OK button opens the [IFC Export]
window (), where the export
configuration takes place.

In this window the IFC file format
and the type of graphic representation®
should be selected and accepted by
clicking [OK]. After that, a standard
Windows window appears, in which the
directory where the IFC file is to be saved
should be selected.

Fig. L-53. IFC export configuration. Expanded
list of available graphical representations.

30 The IFC file format version and graphic representation type should be selected based on the ability
to open the IFC file in other programs. Some programs, such as BIMvision, open basically all current

IFC formats and most graphic representations, but many programs only open older 2x3 versions and
selected graphic representations.
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M. CPT-CAD MODULE
M.1. General description of CPT-CAD module.

CPT-CAD has implemented all functions of former modules Cross Section and Map Extended.
Additionally, due to implemented CAD type vector graphics, there is a number of extra options included.
Data for creating cross-sectional features may come from the interpretation of CPT soundings (conducted
in the Interpretation module) and/or from records in the Geo DB database.

The crucial functions of CPT-CAD are:
. Edition of vector maps and drawings saved in DWG (ver. 2004) and DXF (ver. 2004) formats.
. Creation customer’s own vector maps, which can be exported to DXF or DWG files.
. Drawing cross-sections with inserted following objects:

o

o

(¢}
o

Soil sticks with results of classification interpreted from CPT soundings or saved in Geo
DB database

Hole names

Dimensions (distance between holes, elevation of top of layer etc.)

Descriptions of soil types derived from the interpretation of CPT soundings or from the
Geo DB database

Layer properties, text and numbers based on entries in Geo DB

Graphs of parameters interpreted in the Interpretation module and/or entered into the
Geo DB database

Graphic objects created by the user using implemented CAD graphics

Raster objects and blocks

. Saving cross-sections and maps in *.CPTCAD format, which preserves the entire cross-
section structure and allows subsequent editing

= Saving cross-sections and maps in DWG/DXF formats, enabling subsequent graphic editing
(without access to basic information regarding holes and soundings)

NOTE

= CPT files expected to be used in CPT-CAD module should have co-ordinates X, Y and Z, and should
be saved in *.CPD format, which is native format of CPT-pro and includes all native parameters and
results of interpretation.

M.2. Maps and CAD graphics.
M.2.1. Graphic tools.

CPT-CAD module has implemented advanced CAD type vector graphics, which allows to edit
DWG and DXF files. Own graphics can be generated in CAD window, activated from Main menu by
clicking [CAD Graphics].

Most of graphic functions used in CAD type software (like Autocad etc.) are implemented in CPT-
CAD module and are available from menu and icons.

All functions of graphic module are shown below on screen shots from menu - see
Fig. M-4 +Fig. M-7

Most of functions are available directly on main CAD window under relevant icons — see Fig. M-8.
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MNew

Open Ctrl+0
Recent

Insert drawing

Save

Save as ...
Print

Exit

Fig. M-2. Menu File.

foom extents
foom window
Zoom previous
foom selected
Magnifier
Aerial view
Rulers

Coordinate grid

Linewidth

Fig. M-3. Menu View.

Undo
Redo

Copy
Cut
Paste

Fig. M-1. Menu Edit.

Colors ..

Layers ...

Layers arder
formatLayerBrowser
Linetypes ...

Text styles ...

Point styles ...
Dimension styles ...

Raster images ...

Layouts ...

Blocks ...

Create block
External references ...
Drawing options ...

Selection options ...

Fig. M-4. Menu Format.

Copyright © Geosoft sp. z o0.0.
http://www.geosoft.com.pl , e-mail: geosoft@geosoft.com.pl


http://www.geosoft.com.pl/
mailto:geosoft@geosoft.com.pl

M:3

Point

Line >
Polyline

Spline

Regular polygon ..

Rectangle >
Circle >
Arc b
Ellipse >
Spiral

Singleline text
Multiline text
Arc text

True type text

Barcode
Dimension >
Arrow

Hatch

Viewport
Insert block
Raster image

ECW & Jpeg2000 image

Fig. M-6. Menu Graphics.

Fig. M-7. Menu Tools.

Erase

Copy »
Explode

Split

Move

Rotate

Scale

Mirrar

Offset

Trirn
Extend
Break
lain

Fillet

Crder >

Alignment ¥

Move by keyboard ...

Fig. M-5. Menu Modify.

Distance

Area
Rasterize ...
Clipping rectangle ...

Plugins ...

Copyright © Geosoft sp. z o0.0.
http://www.geosoft.com.pl , e-mail: geosoft@geosoft.com.pl


http://www.geosoft.com.pl/
mailto:geosoft@geosoft.com.pl

M:4

A2 cap o= =
DeEBElELANYCEBUIdFIFTTO 9O & BE S oy g
S oapH00 o] OBrmer v |8 ————— Bylaer i —sme [
A, il S A wA (B stendand \,‘WH

i n,
i <
4 O
= X
b L)
& b
f 2]
4 o]
g K
& A
[ X,
o e
T o
3 o
A

<)

A

A

£

o

X:77.233 - ¥:95.858

Fig. M-8. CAD drawing window.

Icons on right side of screen are used to select the snap options (Fig. M-8), which are widely used
in generation of own drawings and particularly in drawings of geological layers — see chapter N.3.

=>The CPT-CAD module has implemented a number of graphic functions similar to AutoCAD and
MicroStation packages. The user’s interface, operation, nomenclature of program functionalities, as well
as structure and laminar structure of created drawings are also standard like in other CAD type software.
Therefore, it is recommended to supplement this Operating Instructions with detailed instructions or a
monograph related to AutoCAD or MicroStation.

= Elementary practice in use of AutoCAD and MicroStation-like programs, makes using CPT-CAD
graphic functions easy and natural.

M.2.2. Maps.

CPT-CAD module, due to implemented advanced graphic options, is the perfect tool for creation own
maps with locations of selected CPT tests and boreholes (see below section 0), as well as any objects that
are expected to be included on map (existed and projected roads, buildings etc.). Import of DWG and
DXEF files allows to insert existed CAD maps as background.

Map with locations of CPT test and boreholes (saved in GEO DB) can be automatically generated
during the cross-section setup and generation phase.— see section 0.
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M.3. Cross sections.

CPT-CAD module executes geotechnical cross sections based on results of interpretations of CPT
soundings saved in relevant files and/or CPT soundings saved in CPT database and/or soil profiles saved
in geological database of GEO DB module. Implemented CAD type graphics and procedures
implemented in CPT-CAD enables automatic generation of the following elements:

. Soil sticks (automatically generated from selected *.CPD and *.B** files) being results of
classification and interpretation procedure executed in Interpretation module and/or saved in
Geo DB database, equipped with:

o  Color or hatch fillings consistent with the pattern assigned to individual soils in
the Interpretation module and in Geo DB

o  Description of soil type for layers

o  Properties of layers registered in Geo DB, both text and numerical, including the
values of characteristic parameters calculated in Geo DB

o  Elevations of selected layers

o  Distances between holes

o  Graphs of freely selected CPT parameters, native or interpreted (optionally
generated)

o  Graphs of parameters registered in Geo DB

In addition, advanced graphic tools included in the CPT-CAD module allow you to enter your own
graphic objects, such as layer boundaries, geological structures, engineering objects on the ground
surface, etc. Available include:

= Graphic objects generated by operator with use of advanced CAD type graphics, like line,

polyline, spline curve, circle, ellipse, arc, hatch, dimensions etc..

. Raster images that can be resized and added to complete the section (photos of existed

buildings etc.) just by standard copy / paste procedure.

. DWG or DXF projects of objects generated in other CAD type and located in section area to

complete view of section.

= Text descriptions. Multiline texts, font, size, color, inclination and location are fully

controlled by operator.

The CPT-CAD module allows you to create cross-sections with different horizontal and vertical
scales. This effect is achieved by declaring the proportions between the horizontal and vertical scales and
then selecting the appropriate print scale.

M.3.1. Creation of cross-sections.

The generation of cross-sections consists of the following phases:
1. Initial selection of CPT tests and boreholes.
2. Section configuration, including the selection of the type of section line and its precise definition.
Auvailable types of sections and section lines:
a. Projection onto the selected polyline. The distance between the holes on cross-section are
proportional to the distances between the projections of soundings on the section line.
A polyline may consist of a single segment or multiple segments.
b. Point-to-point cross section. The distance between the holes on cross-section are
proportional to the real distances between soundings.
¢. Road cross-section. The distance between the holes on cross-section are proportional to
the road distances (=mileage) between soundings along the road.
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Drawing polyline for cross-section type a
Selection of rate horizontal to vertical scale .
Final selection of CPT tests and boreholes.
Drawing of base cross-section with soil sticks and water symbols.
Complementing the base cross-section with objects generated automatically based on CPT
soundings and entries in the GEO DB database:
a. CPT parameter plots
b. Symbols of samples taken from boreholes
c. Texts containing, among others: soil type and layer properties
8. Supplementation with your own text and graphic objects using CAD graphic tools included in
the CPT-CAD module based on the user's experience and knowledge

No oA~ w

M.3.1.1. Phase 1. Selection of CPT tests and boreholes.

To select holes saved in the Geo DB and CPT tests for cross-sections, click Holes list in the Main menu.
In the [Hole selection] window, go to the [Database holes] tab and select the appropriate Project — see
Fig. M-9. All holes assigned to the selected Project will be placed on the list of selected holes in the
central panel of this window. Holes can be added individually by checking the appropriate checkboxes,
or together — by clicking the [Add all available holes] button. It is possible to add holes from several
different Projects. Selected holes appear in the left panel.

i Hale selectson - (u] Es

Dansbase holed | CPT tests Selected chjects
On the Other Side of Meror

Dark Side of the Moon Remove selecied
Brice gver the Odrs river {|-
Somewhere Between Hohway 61 445 Test name PathProject Casfcaton/sianderd

Project X-15

Language: | Enghahy w [anwert coordnates (or - 1)

X cancel 4]

Fig. M-9. Selection of boreholes from Geo DB database. [Database holes] tab.

To select CPT tests for the section:
Click the [CPT tests] tab

Select the directory in the left pane that contains the appropriate CPD/XCPD files and their associated
* B** (see Fig. M-10). All selected probes should appear in the right pane — see Fig. M-10.

Check the appropriate checkboxes next to the CPT file names

To select all files in a given directory click [Add all CPT tests] buton.
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el selection

Dt holes  CPT tests Selected chjects

z Casshcaton Test rame FutProect Casshcaton/standard

¥
Emnstazpd s B0 W0 Rchetn 00
B caost-sacpd 100N 10 M0 00 Rsbertson 2030
B 2 95 W Rebertson 2030

[t coordinates i - 1)

X concel o

Fig. M-10. CPT tests selection window. [CPT tests] tab.

= NOTE. Only the checkboxes for probes containing all X, Y and Z coordinates and the classification
result are active

= CPT files can be selected from different directories.

= *.CPD files with CPT sounding interpretation results should be saved in the same directory as *.B**
files with classification results.

= CPD/XCPD files should contain X, Y and Z coordinates.

After selecting all holes, click the [OK] button to proceed to Phase 2.

M.3.1.2. Phase 2. General cross-section configuration and map with location of holes.
The main configuration parameters of section are:

1. Type of section line:
. Projection polyline on which selected holes are projected.

c.  Point-to-point polyline i.e. line from hole to hole, which is defined by selection of
holes one by one. The sequence of selection is important as it defines the course of
line and sequence of holes on cross-section.

d.  Cross-section along the road, in which the distances between holes on section are
generated on the base of mileage.

2. Vertical unit, which is usually the same as unit used in co-ordinate system and on map.

3. Horizontal to vertical unit ratio, which defines the reduction of the horizontal length of
section.
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The map generated in phase 2 can be supplemented by adding any CAD objects using standard
functions available after clicking the appropriate icons (see Fig. M-11). The size of hole symbols, size of
description of hole names and the offset may be configured in [Cross-section settings] window — see Fig.
M-12. To open this window click [Settings] button.

The map with all added objects may be saved as DWG or DXF file.

Cross-section configuration window (Fig. M-11) consists of two panels. The left one contains the

buttons

and editing boxes used to configure the cross-section, the right one displays the map with the

locations of points and the cross-section line.

L Cross-Section (E=REoR =3
Settngs  Cross-secton
§ Cross:section tools T lEBEHSLNTAARAIIINIFC 00 O RBL A= aa)
LV s®(eeS00 MEEE ] Bylayer <[ —sine -f
A, settines —
A, ol &) A () Stendad MLy -|
Hole size:
w7 %
q 73 a,
Cross section style: ® >
Projection to Polyline v P g
B M P4
N =2 3
all 4 b
N o :
S o
N 2 ;
& + a
=) b/ X,
® B i
,’2 Select holes [e]
T 7
€ross-section scales 3 |1} BuiteeA 106KD0 g
Horizontal to Vertical rato: 3 —‘7‘»
4
A
Sl Gomssotion %,
[Ovap [safeerase

X: 191316 - V: 56589

Fig. M-11. Cross-section configuration window with [Projection to polyline] selected and

finally selected holes. The triangle/line shows direction of section.
Blue points represent CPT tests and green ones — boreholes from Geo DB.

The basic steps related to the cross-section configuration should be performed from top to bottom
in the left pane:

1.

Adding descriptions and adjusting the size of hole symbols and descriptions for easier selection
of holes — see Fig. M-12. To activate this option click [Settings] button.

Selection of type of cross-section line.

Drawing projection line for projection onto straight line and polyline (Points 1.a and 1.b —see
above).

Final selection of CPT tests and boreholes on map in right panel activated by pressing the
[Select] button.

Determining the ratio of the horizontal scale to the vertical. For example, if the final vertical
scale of the printout is 1: 200 and the horizontal scale is 1: 500, the appropriate ratio is 2.5.
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[[@ Cross-Section Settings x

File Holes

Fig. M-12. Configuring the map with

e ks - . holes. Adding descriptions to hole
[Elzfen symbols.

value: | <hone ~ value:
[ Refresh
Text: Text:

value: | <None> hd

Text:

Symbol Size: |s.1 %‘ Offset: ‘1.525 %‘ Text Size: ‘Z.DZS %‘

« Apply « 0K X Cancel

Creating a cross-section starts from definition of cross-section line. To define section line scroll
down the [Cross-section style] box and select the relevant one.

The following section lines are available:

1. Polyline — can be defined in the standard way using the mouse. The point selected first is the
start of the section and will be displayed to the left of the section. Selected points are
perpendicularly projected onto the section line. The order of selecting points does not affect the
section.

2. Point-to-point polyline. The line is defined by selecting successive points. The order of selecting
points affects the section.

3. Cross-section along the road. It is a point-to-point cross-sectional line except that the distance
between the points is according to the mileage along the road, not the distance on the map

NOTE

= Once [Projection to Polyline] is selected the button [Draw polyline] appears. To enter own polyline
click this button and enter polyline in standard way with mouse.

= Polyline sections are presented not as dashes but as elongated triangles, clearly indicating the
direction of the section.

= Once polyline is completed after right click and [Enter], the [Draw polyline] button becomes inactive,
while the [Select] button becomes active.
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The Polyline section line may be defined by pasting a line copied from another file®! and snapping
the ends of the automatically generated cross-section line to the ends of the pasted line. To paste that
“external” line on map with hole symbols open relevant DWG/DXEF file in [CAD Graphic]® window (see
Fig. M-13), copy it and paste to [Settings] window in standard way using the copy/paste icons. Pasted
line will keep its original coordinates.

NOTE = Once cross-section line and holes are selected and accepted by clicking [Cross-section] button
the cross section line cannot be modified.

The last element of the configuration of the geological cross-section is the determination of the
ratio of the horizontal to vertical scale. That can be defined by editing the Horizontal to Vertical ratio.
For example, if you plan a horizontal scale on a 1: 500 printout and a vertical scale of 1: 200 then the ratio
of these scales is 500/200 = 2.5 and this number 2.5 should be entered.

The Horizontal to Vertical ratio i.e. reduction of horizontal length of section can be defined just
by editing the relevant number or by modifying it by clicking the arrows up and down.

The map generated in the phase of defining the cross-section line and selecting the holes for the
cross-section can be used to create a map with the location of the holes against the background of the
terrain map. This map can be created using the additional [CAD Graphic] window from the Main / CAD
Graphics menu — see Fig. M-13.

Fig. M-13. Main CPT-CAD window with open section configuration window and extra
CAD graphics window.

To do this, perform the following actions in the given order:

1. Open separate CAD Graphic window — as shown on Fig. M-13.

2. Open own terrain map in that CAD window

3. Open the layer list in window with location of selected holes for section with the = icon and
unlock the Holes layer with the location of holes — see Fig. M-14,

31 DWG or DXF formats are available
32 Available from Main menu — see right window on Fig. M-13
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4. Select holes with descriptions and optional section lines, copy them to the clipboard and paste
them in the CAD Graphics window using standard icons B

5. Save the received terrain map with holes and cross-sectional lines in DXF/DWG format for
further work.

It is possible to open the terrain map directly in the section line definition window, but due to
possible different text styles in CPT-CAD and in the file with your own terrain map, hole descriptions
may not be displayed correctly.

(i Cross-Section (=8 R ===
Settings
§ Cross-section tools FOSBEBRASLRSCQAARAAI IO O O BRB Ly N=vad
ws smlpaso0 < obaer ] ———— Comons |11 [—prtaer [
X, st ?
H@m@@ﬁ-’i@"ﬁﬂ%—‘lﬂa
Hole size:
1.7 bA
3 5 n,
Cress-section style: o & <&
Projection to Polyiine ~ 7 S o
B 4k X
N Sl o
o2 b
N ~ B =
Y o
N = *
7 it
jm) b7/ %,
0’: Selectholes = o —/ i
T -
Cross-section scales @ -
Horizontal to Vertical ratio -]
(2
A
@ ES
-
Map Safe erase

X: 204.906 - ¥: 120.282

Fig. M-15. Location of holes against the terrain map.

NOTE. The terrain map must be saved in the same coordinate system as the coordinates of the soundings
and boreholes.
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M.3.1.3. Phase 3. Final selection of CPT tests and boreholes. Raw cross-section generation.

To finally select holes to cross-section click [Select] button and click relevant hole symbols on
map. Each hole that was selected is marked with line connecting the centre of hole and projection line. In
case when hole was selected by mistake, just click right mouse button on hole and select [Remove Hole]
from context menu.

NOTE.

= When projecting onto a straight line, this line has a defined start and end. The start of the line is on
the bottom left of the screen and the end is on the right side of the top. Moving the beginning and end of
this line across the screen does not change the original function of these points, i.e. the beginning will
always be the beginning, regardless of the location after the shift.

= When projecting onto a polyline, the beginning of the section is determined by the order of selecting
polyline vertices. The same relationship applies to the road cross-section.

= In a point-to-point section, the first selected hole defines the beginning of the section. The order of the
points is according to the order in which they were selected.

= The beginning of the section is on the left side of the section and the printout. These points are
represented by green lines in the section except point-to-point section.

The beginning and the end of projection line, as well as vertices of polyline, are presented on cross
section as green vertical lines. Additionally, the horizontal co-ordinate of mouse cursor is calculated on
basis of left green line (beginning of section), so projection line should be precisely defined.

In case when Point-to-point line was selected, the map with holes looks in the same way, however
there are no extra objects generated except of holes and its names. The selection procedure is very similar
i.e. clicking [Select] button and clicking the selected holes in relevant sequence one by one. First selected
hole is placed as a first on left side of generated section and next ones in sequence of selection. Removing
the irrelevant hole from the selection is the same as in projection line section i.e. by clicking [Remove
Hole] on context menu generated on right click.

If the By road co-ordinates cross-section line is selected, the cross-section is generated similarly
to the Point-to-point-line cross-sections, but with the difference that the distances between the holes are
proportional to the mileage read from the CPT files or the Geo DB database.

The vector map (*.DWG, *.DXF) may be inserted as a background before, during or after the final
selection of holes. That option may be particularly valuable when projection line is selected, due to
possible correlation between location of projection line and objects on map.

Click [Cross Section] button to go to the next phase, i.e. to generate a raw section (Fig. M-16) and
complete it in next phases with all the required objects.

In the basic version of the cross-section, the following elements are automatically generated:
= start and end of the section line (external green lines)
= the vertices of polyline (internal green lines)
= geological profiles filled with colors or patterns
= symbols of water levels with elevations
= names of holes above the profiles
= distances between holes
= cross-section dimensions
= horizontal grid
= vertical axes
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Fig. M-16. Raw cross-section.

Each of these elements is on its own CAD layer and may be the subject of further editing. Each
layer can be turned on/off as needed, just like in standard CAD programs. The window with the generated
cross-section contains menus and icons with available CAD graphics functions and the tabs [Cross-
section], [Layers], [Samples] and [Data]. Each of these tabs contains additional settings and functions.

The [Cross-section] tab contains the [Safe erase] checkbox and [Cross-section settings],
[Generate layer positions] and [Hide non-user layers] buttons.

The [Layers] tab contains profile width settings:
. Profile width — the width of soil stick on printout in mm
= Hook point selection®
= Value Hatch scale [%] (the scale factor of geological patterns) used for filling the soil stick
= Checkboxes:
o Layer texts — to show/hide layer descriptions
o Visible — to show/hide soil sticks with descriptions.
o Use color for hatch — to use hatch in relevant soil color
o Fill hole background — to insert white background behind the hatch.

The [Samples] tab shows location of soil samples associated with holes.
The [Data] tab contains the field for definition the horizontal size of field with CPT graphs, hook
point for that graphs and checkbox for eventual hiding the CPT graphs.

33 The soil stick with colors/patterns may be plotted on left or right side of the vertical line representing
the position of hole. Hook point [Left] places the soil stick to the left of that line.
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All objects created automatically by the program are placed on their own separate layers. For the
clarity of the final drawing and the efficiency of editing, it is recommended to create your own objects
complementing the cross-sections, also on your own dedicated layers — see Fig. M-17.

B Layers (14) X
&, |3 |/ [Currentlayer:0
‘ Status Name A On Lock Color Fill Color Line Width  Linetype Print
; [ [®] Foreground | Continuous
Cross Dimensionsion Q oM [ Foreground [0 Foreground 'Default Continuous 8
Data Q oX [ Foreground [0 Foreground Default Continuous 38
- Holes 7 & O Foreground [ Foreground Defautt Continuous 8
~ Holes Names 9 & O Foreground [ Foreground Default Continuous 8
Layers Dimensions i @ O Foreground [0 Foreground ' Default Continuous &
Layers Images 9 & O Foreground [0 Foreground ' Default Continuous 38
o Layers Names ? & O Foreground [0 Foreground Default Continuous S8
~ Layers Rects Q & O Foreground | Foreground  Default Continuous &
Samples Dimensions Q0 & O Foreground [ Foreground Defaukt Continuous )
Samples Images Q & O Foreground [0 Foreground ' Default Continuous &
Samples Names 2 & O Foreground [0 Foreground Default Continuous &
Samples Rects 2 &P [ Foreground [ Foreground 'Default Continuous 8
- Water levels 2 & M Bue M Blue 02 Continuous 38
< >
o]0 conce

Fig. M-17. Layers created automatically by the program during the cross-section
generation phase.
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M.3.1.4. Phase 4. Final completion of the cross-section.

Basic section settings, such as annotation distances from objects, font sizes, description field width,
geological profile bar width, and field size for parameter plots are available in the [Cross-Section
Settings] window - Fig. M-18 in tab [Cross-Section] at the bottom of the window. To open that settings
window click [Cross-section settings] button.

Cross-Section Settings X
Cross
General  Holes
Projection to Polyine Cross-Section
Cross-Section Scales Holes Dimensions Offset: 2
Meters [m] All Holes Dimensions Offset: (4
1 Cross Dimensions Offset: 4
Hole -
Name Offset: 1 bl |
Hole Layers : = Hole Samples )
2 - B [ -
sze: 2 o @ See [o.cess65¢25 @
Hook Point: Left v Hook Point: Right v
Layer Name Width: [7.5 Layer Name Width: [7.3%
Min layer thickness: [o.s Layer Name Offset: [0.167
Layer Name Text Height:  [0.4 ${/@]  Laver Dimensions Offset: [0.084
Layer Name Offset: 0.5 S - |
Layer Dimensions Offset: |0.25 8
Hole Data
Size:
Hook Point:
g Clear Layer descriptions ‘__! Edit Layer descriptions E Generate Layer descriptions
 Apply ¢ OK X Cancel

Fig. M-18. Cross-Section Settings window.
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A. Adding CPT parameter charts.

To add plots of CPT parameters, both native and interpreted, right-click on any selected layer of the
soil profile derived from the CPT sounding and click [View hole] in the appearing menu. As a result of
this operation, a window will appear containing a list of channels available in the appropriate sounding
file and a bar with a soil profile. Selecting the appropriate checkboxes displays the appropriate charts next
to the bar — see Fig. M-19.

I Hole cp3 (= e
Vertical Unit: | Meters [m] v Pixels Per Width: 331 3 [ colors only [ samples Markers
Hole: CP-3
Position Unit f Size Type Name
~
(2 Data: D:\CPT-pro all\CPT files\AAA\CP-3.cpd 2
[] 0.00=>50.00 (0.80=>15.22) m Depth (D)

0.00=40.00 (0.00=>15.04) MPa
=>0.50 (0.00=>0.1)  MPa
=>0.50 (0.07=>0.30) MPa
[/0.00=>20.00 (0.00=>3.00) |*

[ 0.01=>0.03 (0.00=>117000.tmjs
[ 0.00=>10.00 (0.23=>20.18) %

[] 0.00=>0.50 (0.00=>0.11)
[ 0.00=>50.00 (0.00=>15.01) MPa

Point resistance (ac)

Sleeve friction resistance (fs)

Pore pressure behind cone (u2)
Indination {Ind.)

Speed of penetration (v)
Friction ratio = ft/qt*100% (Rf)
MPa Dissipated pore pressure (U0)

Corrected point resistance {at)

[] 0.00=50.50 (0.00=50.12)  MPa Corrected local friction (ft)
[10.00=50.50 (1.57=>1.83) MPa Total overburden stress (Vo)
[ 0.00=>5.00 (L57=>17)  MPa Effective total overburden stress (o'Vo)

[ 0.00=>50.00 (-1.57=>13.26) MPa
[ 0.00=>1000.00 {-1.00=>7.8€ %
[ 0.00=>10.00 (0.00=> 120000

[] -0.60=>1.40 (-13480.00=>2€

qt-sigmaVo (qt-ovo)
Normalized cone resistance (Qt)
Mormalized friction ratia (Fr)
Pore pressure parameter (Bq)

[] 0.00=>10.00 (0.00=>20.00) %
[] 0.00=>0.50 (0.00=>0.11)
[ 0.00=>10.00 (0.26=>18.86) %
[ 0.00=>15.00 (2.00=>6.00)

[1/0.00=>100.00 (-234.41=>74,%
[] 0.00=>50.00 (30.00=>43.10}

MPa

Friction ratio = fs/qc*100% (Rf(qc))
Hydrostatic pressure (Uh)

Friction ratio (NEN5140) (Rfd)
Classification resuit (soi)

Relative density (ID)

Effective friction angle (#)

[ 0.00=>100.00 % Relative density (ID)

[] 0.00=>4.00 (2.72=>8.41) Soil behaviour type index (1c)

[] 0.00=>50.00 (0.80=>15.22) Length (L)

[] 0.00=>50.00 (0.80=>>15.21) Depth (D)

[[1/0.00=>25.00 (12.50=>1960. .K/m~3 Unit weight (y) hd

«# Set as Default

0 10 20 30 40 02 04

qo [MPea] 15 [MPa]

X Cancel + OK

Fig. M-19. Content od selected CPT file.

Clicking the [OK] button will display the selected graphs in the cross-section next to the selected
soil bar. Clicking the [Set as default] button displays the selected graphs next to each soil bar associated
with the own CPT sounding.

Chart line attributes, i.e. color, thickness and line style, are taken from the CPT-pro program
settings. The height of the CPT parameter graph field results from the length of CPT test. The width of

this field is set in the [Data]

tab in the [Field size] — see Fig. M-18.
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B. Adding layer description.

Hole profiles can be supplemented with layer descriptions. For profiles derived from the
interpretation of CPT soundings, the layer descriptions include the names of soil types. For profiles from
the Geo DB database, the descriptions may contain name of soil type and any selected layer
characteristics, both numerical and textual.

NOTE. = The name is not generated for a layer whose cross-section height is lower than the font height.

Adding and editing layer descriptions is done using the [Clear Layer descriptions], [Edit Layer
descriptions] and [Generate Layer descriptions] buttons, available at the bottom of the [Cross-section
settings] - see Fig. M-18.

Clicking the [Clear Layer Names] button deletes all previously entered descriptions.

The [Edit layer descriptions] button opens the [Edit display parameter list] description editing
window — see Fig. M-20. There are three buttons in this window:

[Add] - opens the layer properties selection window [Parameter settings] - see Fig. M-21.

[Edit] - allows you to change the settings for a previously selected layer property.

[Delete] - allows you to delete the selected layer property from the list.

Edit display parameter list x

Selected parameters:

Soil Type

Internal friction angle
Cohesion value
Gradation

Shape

Color

Add Edit Delete

Set as default X cancel

Fig. M-20. [Edit display parameter list] window.
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Parameter settings e
Select parameter:

Soil Type A

Top [m]

Floor [m]

Comment

Type of soil FjC

Relative density index

Relative density index value [:]
Shrinkage limit [%&]

Plastic limit [%]

Liquid limit [%6]

Congistency index ]

Plasticity of fines

Plasticity index [%%]

Liguidity index [%
Internal friction angle

Effective internal friction angle [¥]

Cohesion value [kPa]

Effective cohesion value [kPa]

Shear strength undrained [kPa]

Shear strength drained [kPa]

Young's small-strain modulus [MPa]

Young's modulus [MPa]

Poisson's ratio []

Shear small-strain modulus [MPa]

Shear modulus [MPa] A

Display mode:
Shortout

Display prefix Digplay unit

X cos

Fig. M-21. [Parameter settings] window. Selection of layer properties for layer description.

Each element of the layer description may be given in full or in abbreviated form. Additionally,
numerical parameters may contain a prefix and a display unit in the description — see Fig. M-22.

T2 (+ 1 2 1 ) Fig. M-22. Layer description on

cross-section.

Sand cuarse-%raineu
D258 7]
o 348 [kF'acl

Poorly grades

elongated
greyish

Silt mediu mgrﬁzlgeg

c: 30 [kPa|

Gap grade:

subangular
reyish

Clay

@ 10.02 [
c: 55 [kPa)
st
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C. Adding dimensions to cross-section.

The following objects can be added to cross-section from menu available from right click on any
soil stick (see Fig. M-23) separately for each soil stick:
= Layer description individually for selected layer and selected hole
Ll Layer positions i.e. elevations of roof, bottom and center
Ll Layer thickness

The same objects can be added jointly for all holes in the cross-section after clicking the [Generate
layer position] button according to the settings in the [Generate layer position] window — see Fig. M-24.

View Hole...

Edit Hole Display...

Insert Layer Description
Insert Layer Position > Roof
Insert Sample Name Ection

Insert Sample Position EocibadEchion

Center
Dimensicons ¥

Thickness
Refresh Hole ¥

Refresh Data

Refresh All
Rebuild All

Reload all holes

Fig. M-23. Menu available by right clicking on any soil stick.

Generate layer positions *
Layer position elements Display position as:
[J7op (@) depth
Bottom
U (O elevation
|:| Center
[ Thickness

Fig. M-24. Common layer position settings.

The above-described menu also contains functions View hole (Fig. M-19) and Edit hole display
(Fig. M-18) discussed earlier and additional functions to refresh the content of the section.

Additionally, selected holes or the whole cross-section can be reloaded from the same menu if
changes have been made to CPT files or records in the database.
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D. Adding own graphic and text objects.

In addition to a number of objects generated on the basis of information contained in CPT files and
the Geo DB database, the program allows you to insert your own graphic and text objects into the cross-
section.

1. Layers, geological structures etc. which cannot be generated automatically and must be drawn
by Operator on basis of not only the soil profiles and CPT parameters but also on basis of
geological knowledge and experience of User. All typical CAD graphic tools can be used to
obtain high quality detailed interpretation of geological structure

2. Top and bottom of geological/geotechnical layer can be generated just by drawing relevant
polylines (function activated by clicking icon b—see Fig. M-25) going through top and bottom
of layers on soil stick and estimated level between holes. The co-ordinate X (shown in left
down corner) represents the distance from the beginning of section line and position of cursor,
co-ordinate Y represents the elevation, so it is possible to precisely draw the layer borders as
well as a ground level surface.

L Cross-Section E==(E=R |
Settings Cross-section

[u BELMAARRAIPIICIO O @ OB s =oddl

= B P G O Lavers Rects ol Oblaer  o|m| BylLayer i —etaer -[f

A, ) 8 A b (9| Standard M|

a b G d
n,
o

s (=]
B X
lod T
il b
o
£ % &}
%
& A
fmi oy X,
(& — 23
i 7
= -
-}

@

7

A

E S

.

Profile width u Hook point: [Left - Hatch scale [%] Mlaver texts [Avisbie  Layer fill:  |hatch w|  [lUse color for hatch [ Fill hole backarot
Cross-Section |ayers Samples Data
X: 161,517 (L2 161.517); Z: 76.181

Fig. M-25. Cross section in edition phase.

As both lines should go through defined points on soil stick, it is recommended to use snap
functions — see [Snap to Grip] —icon d on Fig. M-25 and [Snap to Node] - icon ¢ on Fig. M-25.

The scale of hatches added when editing a cross-section can be determined while adding them and
freely changed by editing in the [Properties] window. However, the scale of hatches filling the borehole
profiles can be changed by setting the [Hatch scale [%]] factor, common to all holes and all types of soil.
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The initial value of that hatch scale and, consequently, the proportions between their scales are
determined:

=  For profiles derived from the interpretation of CPT soundings - in the [Soil attributes] window
—see Fig. K-1
= For profiles from the Geo DB database - in the [Edit display styles] window — see Fig. L-12.

Hatch
File : C:\Program Files [xSB]\Geosoft\EF'Tpro\at|
Patterm : CLAY, Clay material ~
Preview
Angle : 1]
Scale: 1.000
Fick Paintz
Pick Entities

Cancel Help

Fig. M-26. Hatch configuration window.

It is recommended to create lines separating geological layers and other lines defining areas
intended for the introduction of hatches on layers specially created for these purposes. When creating
hatches, other layers except those that define the areas to be hatched should be disabled.

In general - for the clarity of the drawing and ease of editing, it is recommended to create User
objects on specially created and dedicated layers.

BH166A

Fig. M-27. Cross-section with added graphs and dimensions.
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Properties - Drawing.vec

Polyline

line rounding options.

General
Identifier

User Data
Color

Border Color
Layer
Linetype
Linetype scale
Lineweight
Geometry

Vertices

[ ByLayer

Layer 1

ByLayer
1.0
——— ByLayer

Quadratic B-spline

[ Lines and arcs
Quadratic B-spline

Round vertices
quadratic curve

required one.

Start vector X
Start vectar Y

Closed

Filled Cubic B-spline
Border E‘ﬂe lel’i-ne
Global width

Giobal 7 B

Radius

Clean sands 1o silty sands

100KN

—

40~ 50 qc[MPa]

Clays, clay-to silty elay

. Clean sands-e

g0.9
T
Silty sand to sandy silt e
94.?9]—
Clays, clay to silty clay

Silty sand to sandy silt
Clays, clay ta silty clay

Silty sand to sandy silt

Fig. M-29. Cross section with added objects.

B Fig. M-28. Properties of the selected polyline with expanded

All lines and other graphic objects may be edited and have their
properties modified at any time, by highlighting, right clicking and
selecting [Properties] from the context menu — seeFig.
Scrolling down the property in right column allows to select the

M-28.

It may happen that areas enclosed by polylines are no longer
closed after rounding and the hatch cannot be generated. In such a case,
¥ each connection of separate polylines should be checked and closed.
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M.3.2. Saving cross-section.

Sections can be saved as DWG/DXF graphic files in which connections to the database and files
are lost and only the graphic part can be edited, or as fully editable files in which connections to the

database and files are preserved. The latter files have the extension *.cptcad.

To save the cross-section in a DWG/DXF file, click the icon in the cross-section window, select

the format in the save window and click the [Save] button.

AutoCAD drawing (*.dwg
AutoCAD Drawing eXchange Format (7 .dd)

A Zapisywanie jako X

Zapisz w: CPTom u| QT i° @

Nazwa a Data modyfikacji
CPTExplorer 29.07.2021 09:17
CPTSeil 01.12.2022 12:56
DataEditor 29.07.2021 09:17

< >

Nazwa pliku: |Drawing

Zapiszjako  [CAD drawing (" vec) ~| Anukj

e CAD drawing (" vec) |

Fig. M-30. Saving cross-section as graphic file DWG/DXF.

To save the cross-section in a fully editable *.cptcad file, go to the [Settings] tab where the cross-
section is defined, then go to the [Cross-section] menu and click [Save file] menu. Select Geosoft CPT-

CAD Files format, enter the name of file and click [Save] button.
The file *.cptcad can be open and fully edited any time.

2 Save Cross-Section

i Dysk lokalny (CY A testl.cptead

s Dysk lokalny (D:]
M

A || <« Dysklokalny (D) > CPT-proall > CPTfiles > AAA » v & | Przeszukaj AAA
Organizuj »  Nowy folder
= Obrazy A Narwa Data modyfikagji  Typ
& Pobrane AAA demo 1 241432 Folder plikéw
1 Pulpit “# test 2.cptead Geosoft Cross-Sec...
p
B wideo “ test.cptead Geosoft Cross-Sec...

Geosoft Cross-Sec..

Rozmiar

253 KB
244 KB

Nazwa pliku: | Section file name

Zapisz jako typ: | Geosoft CPT-CAD Files (*.cptcad)

Geosoft CPT-CAD Files (".cptcad)
All Files ()

A Uknyj foldery

Anuluj

Fig. M-31. Saving cross-section as editable *.cptcad file.
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N. SEISMIC MODULE (SCPT).

N.1. General description and running Seismic module.

Seismic module allows User to filter, interpret and analyze data files generated in seismic test as
well as generate report with results of analysis. The results (velocities for depth intervals) can be presented
as sounding logs, including the graph of function velocity vs. depth in selected vertical scale and header
table with standard descriptions (date, hole name, site etc.) and company logo. The results can be also
saved in CSV file and easily imported to Interpretation module of CPT-pro or another software for
further analysis. Particularly interesting and valuable is transfer of results of seismic analysis to CPT-pro,
due to common presentation of seismic and CPTU data as well as using Formula Editor implemented in
that software to calculate values of geotechnical parameters on base of values of velocity of seismic
waves.

Seismic is designed as a one of modules of CPT-pro package, however, it is also available as
a fully independent application.

The universal procedures implemented in the SC can be used not only for files generated in SCPT
test but also for other ones like SDMT (seismic dilatometer) etc. tests, in which the seismic wave
characteristics are saved (value vs. time).

Once you run Seismic module the main window with open data selection window appears (see
Fig. N-1).

v s S ot
Files Data style
) Select Data e

Directary: D:\SCPT B AddEle

sdectData B
Directory: [ v]

Performance
Time [ms] Frequency [kHz]

Used Site Name Depth [m] Wave Type Polarization File Name:

e [ vm ]

Dene

Fig. N-1. Main window of SC module with data selection window. Automatically
opened Select Data one.
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To search for relevant data files click the icon at the end of directory field on top of Select
Data window and use standard Windows browser (which appears automatically). Once you select the
directory with seismic data files and accept that, the table with basic characteristics of data files, like Site
Name, Wave Type, Polarization and File Name, is filled (see Fig. N-2). Additionally, there is included
column of checkboxes described as [Used] to select the files that should be considered in further analysis
(checked) and omitted (unchecked). As usually only the data files generated in one hole and characterizing
the same wave type are analysed simultaneously, the selection of data files can be limited to ones
generated in selected hole/site, representing the same Wave Type and having the same Polarization. To
select the hole, Wave Type and Polarization click the « symbol at the end of relevant selection field.

| Select Data = ]

Directory: D:\SCPTISCPT Wirodaw
SelectData =
Directory |D:\SCPT\SCPT\Wrodaw -
Performance (recommended) Uk
Time [me]: Frequency [kHz]:
Used  SiteName | Depthfm] WaveType  Polarization File Name

=) D:\SCPT\SCPT\Wroclaw 234 :

[1  usTkas 10.00P No UstkaBP10.00N2010-7-30T9_7_21.aci 3

[ ustkas 10.00P No UstkaBP 10,00N2010-7-30T9_7_45.aci

D USTKAS 11.00F No ustkasP 11,00N2010-7-30T9_15_17.ac

O ustkas 12.00P No UstkasP 12,00N20 10-7-30T3_22_10.aci

[ ustkas 13.00P No UstkadP 13.00M2010-7-3072_30_6.aci

[ ustkas 14.00P No UstkadP 14,00N2010-7-30T9_38_56.aci

[1  ustkas 15.00P No UstkaBP15.00N2010-7-30T9_45_46.ad

[ ustkas 16.00P Mo UstkaBP 16,00N2010-7-30T9_51_46.ad

D USTKAS 17.00F No ustkasP 17,00N2010-7-30T9_57_59.ac

[ ustkas 17.00P Right UstkadP 17.00R2010-7-30T3_58_24.aci

[ ustkas 17.00P Right UstkadP 17.00R2010-7-30T9_53_36.aci

0 ustkas 17.50P Right UstkaBP 17, 50R2010-7-30T10_0_22.aci

[1  ustkas 17.50P Right ustkaBP17,50R2010-7-30T10_0_32.ad

[ ustkas 17.50P Right UstkaBP 17, 50R 2010-7-30T10_0_42.ad

O ustkas 17.50P Right UstkasP 17, 50R2010-7-30T10_0_52.aci

[ ustkas 17.50P Right UstkadP 17, 50R2010-7-30T10_1_5.a¢i

[ ustkas 18.00P No UstkadP 13.00N2010-7-30T10_5_Laci

s | [ am

Fig. N-2. [Select Data] window with list of selected files and Wave Type list scrolled
down.

Clicking [OK] button will start procedure of loading all selected files. In first phase of loading all
selected files are open and relevant thumbnails on left margin are generated. In second phase, each loaded
file is analysed, the structure and completion of data are checked and finally — each data set is transformed
to variable system to have it ready for filtering and analysis. The status of second phase is shown on status
bar as a value of type 13/104, which means that total number of selected file is 104 and file #13 is being
analysed — see Fig. N-3.

The files in second phase are analysed in sequence defined by name, however, you can select
any of file and double click relevant thumbnail to have it analysed with priority.
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Fig. N-3. Main window of SC module with thumbnails of loaded data files.

The seismic wave detected and saved by seismic sensors (accelerometers or geophones) is a sum
of “main” wave generated on surface (by sledge hammer, piston blows etc.) and many different
components treated as noisy, generated by engines, machines, construction site objects etc. and usually
looks like on Fig. N-4.
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Fig. N-4. Raw seismic data record.
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Applying filtering procedures and removing noise and signals generated by irrelevant sources
allows to extract the part of spectrum that represents the generated impulse on surface (see example on
Fig. N-5) and can be used to estimate the soil properties in further analysis.

0.009 7 T T 7 : y s ; y ; T ;
0.008 - -----tof e e
0.007 }-----

0.006 }-----

0.005
0.004
0.003 8 B S ) S
0.0024--A--14-1-4-1--1-
0.0014-{-}-4-4--}-1--

0
-0.001
-0.002
-0.003 4 ----V-- -} -
-0.004
-0.0054--------
-0.006 4 -
-0.007
-0.008

Amplitude

0 100 200 300 400 500 600 700 800 900 1000 1100 1200
Time [ms]

Fig. N-5. Filtered seismic data (the same record as on Fig. N-4).

N.1.1. Filtering seismic data.

The filtering procedures implemented in SC software, based on advanced mathematical
procedures, allow to cut off any part of spectrum of registered waves.

To select the seismic data for filtering and analysis double click the relevant thumbnail on left
margin. Within a while the data are loaded and shown on graph — see Fig. N-6. Upper graph [Amplitude
vs. time] shows the values of amplitude. Both axes, vertical and horizontal, are linear and have
automatically adjusted minimum and maximum according to values of amplitude and time. Time unit
(default unit is millisecond) can be modified in Graphs’ Unit/ Time selection pane.

Lower graph shows spectrum of registered wave and generated filters. The horizontal axis —
Frequency - can be presented in linear scale or logarithmic one. However, the logarithmic scale is
strongly recommended for defining filter settings.

To set the filter the following icons, located at the pane in left bottom corner, are used:

- to add new filter

- E to remove selected filter

- to apply filter settings to selected data set
- to cancel filter settings

- to save filter settings

- @ to load filter settings
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Fig. N-6. Loaded raw seismic data. Amplitude vs. Time on upper graph and spectrum
on lower one.

Once you click icon, the coloured area that represents the filter appears on lower graph. At
the same time the filter settings Fmin and Frnax i.€. values of minimum and maximum of range are presented
in small edition windows next to filter settings icons — see Fig. N-7.
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Fig. N-7. Generated filter.
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The values of minimum and maximum are set as 0 and 0.1 kHz, however, they can be easily
adjusted to required values just by edition of Fnin and Frmax Values or dragging the borders of generated

filter area by mouse with left click. To check the result of applied filters click icon [*J or [Apply filter]
button.

= Only active range of frequency (highlighted on Fig. N-8) is used for further analysis and whole range

outside of that is omitted.
= If additional part of spectrum should be considered, the next relevant filter can be generated. The

number of filters is unlimited.
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Fig. N-8. Generated and customized filter in bottom pane. Filtered wave in upper one.

To apply the generated filters to all selected data files click [Set as default] button. Once you click
it, the relevant calculations are executed for all selected data sets and results are shown on thumbnails on

left margin.
To save filter settings for further analysis (next holes) click @ icon and execute standard
Windows operations.
N.1.2. Comparison of waves and determination of velocity.

It may happen that more than few different waves are generated for each depth. That is correct
procedure, as sometimes different waves should be considered for different depth ranges. Additionally,
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the filters used in field data acquisition software are quite simple and cannot be a base for good selection
of waves for further analysis. Though, all recorded waves should be analyzed.

The main goal of analysis of seismic tests is determination of velocity of seismic waves for User
defined depth ranges. It is usually done by comparison of waves registered on different depth and
determination of difference of time necessary to reach each depth of test by wave.

Usually seismic tests are performed after each half meter. The shorter distance between tests may
generate problems in comparison of waves due to very small difference of time. The longer distance
makes the description of soil properties too general, however in some circumstances one meter distance
may be sufficient.

To start the procedure of comparison of waves and determination the sought difference of time,
click the [Compare] option in main menu and select [Compare data]. Compare window (see Fig. N-9)
in which files to compare can be selected, consists of four sub-windows marked with relevant bookmarks.
The main one - [Settings] window - allows to select the waves to compare from scrolled down lists
[Data 1] and [Data 2]. The sequence of files on lists is the same as on thumbnails on left margin, so the
selection of files is quite easy.

- Compare: 400 m < | 450 m < [=lE ==
Settings | 4.00m < | 4.50m < | Comparing Data |
Data 1:
14.00m < -| i
Data 2
(4.50m < < ¢
‘ + New Analysis
4
v

Fig. N-9. [Compare] window.

To select graphs to compare scroll down the lists in [Data 1] and [Data 2] windows and highlight
the relevant ones.

Once the data files are selected you can go directly to [Comparing data] bookmark and see the
result of comparison (see Fig. N-10). To zoom the selected area use the same procedure as in most of
CAD programs i.e. click left mouse button in left upper corner of zoomed area and drag it to its right
bottom corner. The result of zooming is shown on Fig. N-11. To move the zoomed area click right button
and move it to selected place (see result on Fig. N-13).
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The same window is used for determining the difference between time of reaching the depth 1

and depth 2. To do that place the mouse cursor on bottom axis (cursor should change to %) and move
the axis in relevant direction to have good overlap of waves — see Fig. N-13. Sometimes the significant
difference of amplitude may make comparison difficult. To handle with such problem you can adjust the
amplitude of one wave by clicking the green and red arrows on right side.

Once the waves overlap, the time difference appears in [Data shift] window and calculated speed
of wave is shown in [Speed] one. To save the result (velocity of wave for selected depth range) click
[Register button]. Repeat the same procedure for each depth range and relevant couples of waves. Both
selected waves are also shown together on bookmarks marked with the depth of tests.

To go to the next couple of waves click [New Analysis] button. The wave that was considered
previously as second one (in Data 2 window) and selected by acceptance the velocity (=clicking
[Register] button) is moved to Data 1 window. At the same time the next wave from next depth is
suggested in Data 2 one.
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" Fig. N-10. [Comparing data] window with two selected waves.
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times.

Fig. N-11. [Comparing data] window. Zoom of selected area.

[

s
a0
s

Fig. N-12. [Comparing data] window. Graphs in initial position. Data Shift = 0.
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Implemented option [Move] allows to move with right click bottom green graph together with
bottom axis to position where characteristic and relevant points of both graphs are overlapped. It is
assumed that the “time distance” estimated in this way is equal to dime difference between relevant arrival
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Fig. N-13. [Comparing data] window and overlap of waves.

Using the same [Move] procedure you can move bottom axis and relevant (lower) graph to
position, where characteristic points of graphs overlap. That gives the difference of time and allows to
calculate the velocity of seismic wave between two points where seismic waves were detected. Calculated
time difference 8,8 ms and velocity of wave 112.0 m/s are presented in bottom pane. Once the velocity
and time difference are accepted, click the [Register] button to save them for further analysis.

N.1.3. Results of analysis.

The values of velocity that were accepted and saved by pressing [Register] button, may happen
that two or more values for some depth ranges, can be graphically presented on chart activated from main
menu by clicking Compare and Result (see Fig. N-14).

All values of velocity that were registered are shown as blue thin lines. To finally select the values
of velocity go to [Analyses] bookmark (see Fig. N-15), double click selected depth range, scroll down
the list of values by clicking black triangle on right and highlight the relevant value. All selected values
of velocity are shown in [Speed view] window as red thick graph (Fig. N-14).

= Values of velocity selected in Analysis window (Fig. 15) can exported to *.SCSPD file and added to
*.CPD file for further analysis (only in version 5.57 or higher of CPT-pro). See C.4.3.

All objects shown in [Speed view] window i.e. all registered values of velocity (blue lines), finally
selected values (red graph) and red points that define red graph can be switched on and off just by
checking the checkboxes in legend.

The units of depth and velocity can be freely selected by scrolling down the relevant lists and
highlighting the relevant values.

All waves considered in calculations of velocity can be shown together on multi chart graph in
[MultiChart] bookmark. The selection of waves can be done by checking the checkboxes in legend.
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Fig. N-17. Multichart window with seismic waves.

N.2. Reporting.
N.2.1. General description of Log Editor.

The Log Editor implemented in Seismic-pro software allows User to generate high quality
complete reports. It is equipped with number of tools standard for advanced text editors that allows not
only to generate graphs with results of seismic analysis but also complete reports with texts formatted in

advanced manner.

All functions are included in four bookmarks:
= Main Tools
- Insert
= Page Layout

Copyright © Geosoft sp. z o0.0.

http://www.geosoft.com.pl , e-mail: geosoft@geosoft.com.pl


http://www.geosoft.com.pl/
mailto:geosoft@geosoft.com.pl

N:13

. View

All functions implemented in Log Editor are available just by clicking the relevant button and

Fig. N-18. [Main tools] functions.
work in standard way like in other advanced text editors.

Fig. N-21. [View] functions.
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N.2.2. Generation of reports.
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Fig. N-22. Editor window for edition of reports. Full view.

It is assumed that all results of seismic analysis, intermediate and final ones, can be easily included
in report, so the Log Editor is actually an advanced text editor equipped with a number of additional
functions necessary to include results of analysis.
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To run Log Editor click [Files] in main menu and [Editor].

N.2.3. Header table.

The standard element of almost all logs is header table that includes general information regarding
seismic tests like hole name, date, location, co-ordinates, project name etc. Usually the header table has
included logo of contractor and/or some graphic elements.

To generate header table place mouse cursor in relevant row of the page, click left button, go to
[Insert] bookmark, click [Table] button and highlight with left mouse button the relevant area (number
of rows and columns). The width of cells can be adjusted just by mouse (with left click). The height is
automatically adjusted due to text written in that cell or inserted graphic object.

To combine cells vertically highlight the relevant cells, click right button and select relevant
function from menu.

To insert text to cells click in selected one and just type it on keyboard. All standard formatting
tools, like font, alignment, color, bold, italic, upper and lower index and many others are available and
work like in other text editors.
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'Y=3488745.57
Z-8848.23
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Hassling of Elgin
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Seismic, 3-axial CPTU 2011-04-23 |Max Otto von Stirlitz X-15 —

Sensor type: Location: Co-ordinates: Drill company: Client: e
-

£

(]

Fig. N-23. Example of header table.

> [t is recommended to generate “blank” table with logo and all standard texts like “Test type” “Date”,
“Hole no.” etc. and save it as 3Gds document (see chapter N.2.6). The same document can be open, filled
with texts relevant to presented seismic test and saved with new name. That operation allows to save time
in process of generating next reports and use “template” of header table many times.

N.2.4. Graphs.

All graphs generated in seismic analysis, concerning the selected waves and final ones, can be
easily included in report. To copy graph to report just click right button outside of chart below the legend
and click appeared [Copy Graph] button. To paste graph in log click left button to select row on page of
log, click right button and finally click [Paste Graph] option in context menu.

= Only the [Paste Graph] option inserts selected graph in log. The option [Paste] is used exactly like
[CTRL + V] to insert texts or graphics copied previously.

All graphs are inserted in log not as a simple graphics but as a complete graphs with many
customizable attributes. To customize graph click right button on graph and select the option Edit Graph
from menu (see Fig. N-24).

The size of graphs can be easily adjusted with mouse just by clicking it and moving one of black
squares on horder of graph (Fig. O-26), exactly in the same way like adjusting the size of graphics in text
editors. Additionally, graphs that have structure [Depth vs. value] can be presented in vertical scale of
type 1:X. To set that scale click [Scale] option (Fig. O-25) and follow instructions next to that figure.
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The main attributes of graphs can be customized by clicking the option [Edit Graph] — see

Fig. N-27.

As C.haract.e.r

Belative to Paragraph (Auto wrap left or right)
Relative to Paragraph (Wrap left and right)

Relative to Page (Mo wrapping)
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Save Image
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Scale (99)

Fig. N-24. Graph customizing menu (the
[Load Data] function is reserved for future
applications). The lower option [Scale] is
visible only when graph has structure
[Depth vs. value]. In case of all other
graphs that option does not appear.
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Fig. N-25. Scale setting option. To set the vertical scale
just type it and accept by clicking 47 button.
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Fig. N-26. Selected graph with black square points used to set the
size of graph by mouse like size of graphics in MS Word editor.
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@ Editing [
B.
Analyses' Result
Points [ ¥ — S
b céh?rntxis s ™ e ponts -m
- Left Axis
- Right Axis
- Top Axis
Bottom Axis
- Depth Right
- Depth Top
= Titles
- SubTitle
- Footer
- SubFoot
- Legend
-Panel
- Walls
- Export
- Print
-
:» Editing =
- Series Analyses' Result - 1& Vertical —
- Analyses' Result
‘... Points Format |point | General | Marks | Data Source |
[=- Chart i
2 Axis [7|Dark 30 Line Mode:
- Left Axis [Clstairs
- Right Axis [Cl coler Each Inverted
- Top Axis
Bottom Axis [¥] Clickable
- Depth Right
- Depth Top Height 30: 0 = [¥] Color Each line
(=) Titles
- Title Stack:  Mone -
- SubTitle
Foater Border Editor [
- SubFoot
- Legend Visible Style: Salid -
- Panel
- Walls width: 3 =
- Export
-~ Print

Fig. N-27. Graph editing
window.

All  functions  are
gathered in few groups. The
commonly used are options
related to graph lines (color,
thickness)  available  after
highlighting the relevant series
name (Analyses Result on
example on left) and options
related to axis like scales,
ranges, ticks, grids etc.
available after highlighting
[Left Axis] and [Bottom Axis]
options.

Fig. N-28. Graph line
settings options with open
Border Editor.

The thickness of line is
available as [Width] after
clicking [Border] button. The
color of line can be edited by
clicking [Color] button and
selection from standard color
matrix.
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® Editing [
- Series Scales |Tite [ Labels [ nids | Minor | Position |
- Analyses' Result
-Points Automatic Visible Inverted
[=- Chart
- Axis Desired Increment: 0
- Right Axis [ Logarithmic Log Base: |10 e
- Top Axis m
- Bottom Axis
- Depth Right Auto 157.48
- Depth Top -
= Titles Offset: 0
. Title
- SubTitle
- Footer
- SubFoot
- Legend
- Panel
- Walls
.-Data
- Export
- Print
N.2.5. Texts.

Fig. N-29. Left axis attribute
settings window with open
[Scales] bookmark.

The minimum and maximum
are defined usually
automatically due to minimum
and maximum of values. To
change it select the relevant
bookmark  ([Minimum] or
[Maximum]), uncheck [Auto]
checkbox, click [Change]
button and set relevant values.

Exactly the same procedure
can be applied to each other
axis.

NOTE. The left axis is the
same as vertical axis, the
bottom one is equal to
horizontal axis.

In the same window the titles,
ticks and grids can be
customized.

The Log Editor has implemented a number of advanced editing functions that allow to generate

high quality reports. All standard editing functions like:

. Font type

Ll Font size

Ll Font color

. Upper and bottom index

= Alignment

=  Spacing

. Frames

Ll Bold, italics and underline

Ll Columns

= Header and footer

= And many others

are available and work like in other advanced text editors (see Fig. N-18, Fig. N-19, Fig. N-20 and
Fig. N-21). Additionally, there are included such options like [Shapes] including lines, arrows, block
arrows and simple shapes. The implemented Copy/Paste and Insert functions allows to include any
graphics and Symbol in edited text.

Thus, Log editor can be used not only to generate logs of seismic soundings but also all standard

text documents.
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N.2.6. Saving of reports.

All reports and logs generated in Log Editor can be saved as a fully editable files of 3Gds format
as well as text formats DOC, RTF and PDF.

Files saved in 3Gds format can be fully edited, including edition and customizing all inserted
graphs, however, the files saved in DOC, RTF and PDF formats can only text have editable. All included
graphs are treated just as a graphics and only size can be modified.

Printing option uses standard Windows procedure, so all printers that can be installed under
Windows system can be used.

BTas
Document types
Hew
3Gds Document
m Save document in default 3Gds format
| | Open..
_ PDF Document
F q Save Save document in Portable Document Format
K
— [Adobe Acrobat File Format)
lF-l T N ~ Word Document
= L@ Save document in Microsoft Word Format
(M5 Word 95 File Format}
= Print... »
- =i _ RTF Document
\ LE Save document in Rich Text Format
g Document Properties [May cause loosing some document properties)
 Other
x Exit | B standard save Dialog

Fig. N-30. Saving options.

N.3. Saving of projects.

As analysis of All selection settings, selected files, interpretation settings, interpretation results and
report (partial or completed) that concern all SCPT tests conducted in selected hole, can be saved in
Projects. The main purposes of that function are:

1. Possibility of stopping analysis any time and continuing after loading the project (complete
analysis of all tests in considered hole may take several hours or days).
2. Saving complete analysis to come back for next investigations.
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P. INTERPRETATION METHODS.

P.1. It order interpretation methods.

P.1.1. Soil classification method based on R and gt. Robertson 1986.

Source paper.
Robertson, P.K., Campanella, R.G., Gillespie, D. and Greig, J.
Use of piezometer cone data.

Proceedings of the ASCE Specialty Conference In Situ ’86: Use of In Situ Tests in Geotechnical
Engineering. ASCE. 1986.

Also quoted in:

Lunne, T., Robertson P.K. and Powell J.J.M. (1997).
Cone Penetration Testing in Geotechnical Practice.
Blackie Academic & Professional.

100 = I : I
04— 12— 11
50
) - Classification  system  from
. _‘,/ VAR N / CPTU data (quoted after Lunne,
S o Robertson and Powell, 1997).
= 10+
T 5-
@
3}
=)
8
g 14—
E™
g 0.5
o
[&]
0.1 =T T T T T T T 1
0 1 2 3 4 5 6 7 8
Friction ratio Rf (%)

Zone Soil Behavior Type Zone Soil Behavior Type

1 Sensitive fine grained 7 Silty sand to sandy silt

2 Organic material 8 Sand to silty sand

3 Clay 9 Sand

4 Silty clay to clay 10 Gravely sand to sand

5 Clayey silt to silty clay 11 Very stiff fine grained *

6 Sandy silt to clayey silt 12 Sand to clayey sand ~ *

* Overconsolidated or cemented.
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P.1.2. Soil classification method based on Qt and Fr. Robertson 1990.

Source paper.
Robertson, P.K.
Soil classification using the cone penetration test.
Canadian Geotechnical Journal. 1990.

Also quoted in:
Lunne, T., Robertson P.K. and Powell J.J.M. (1997)
Cone Penetration Testing in Geotechnical Practice.
Blackie Academic & Professional.

1000 :
o [ @ ] ]
¥ 4 Qo —H
i Classification system
| from CPTU data
/ (quoted after Lunne,
P— / Robertson and
< /% Powell, 1997).
- 10 Z
= 6 3
s p=
b i [ —T
é_ — (S
— o) 1 dl'
L 101— S—C
o kS
=
\ Y
S
J n
1 2
1
0.1 0.5 1 5 10
F(%)=[fs/(qt-0+)]x100%
Zone Soil Behavior Type Zone Soil Behavior Type
1 Sensitive, fine grained 6 Sands; clean sand to silty sand
2 Organic soils-peats 7 Gravely sand to sand
3 Clays; clay to silty clay 8 Very stiff sand to clayey sand
4 Silt mixtures; clayey silt to silty clay 9 Very stiff fine grained
5 Sand mixtures; silty sand to sandy silt
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P.1.3. Soil classification method based on Bq and qt. Robertson 1986.

Source paper.
Robertson, P.K., Campanella, R.G., Gillespie, D. and Greig, J.
Use of piezometer cone data.
Proceedings of the ASCE Specialty Conference In Situ ’86: Use of In Situ Tests in Geotechnical
Engineering. ASCE. 1986.
Also quoted in:
Lunne, T., Robertson P.K. and Powell J.J.M. (1997).
Cone Penetration Testing in Geotechnical Practice.
Blackie Academic & Professional.

100 ;
1
50
o)\
g_u‘ [l /8
= 10 I 7
= ‘
S 5 ! 5
3] ‘ 4
c |
s #
[7}] |
2 1 e
| (&)
2 051 d
o | =
(@]
2 1
0.1

-0.2 0 0.2 04 06 08 1.0 1.2 14

Bq = (U2-Uo)/(qt-Gvo)
Classification system from CPTU data (quoted after Lunne, Robertson and Powell, 1997).

Zone Soil Behavior Type Zone Soil Behavior Type

1 Sensitive fine grained 7 Silty sand to silty clay

2 Organic material 8 Sand to silty sand

3 Clay 9 Sand

4 Silty clay to clay 10 Gravely sand to sand

5 Clayey silt to silty clay 11 Very stiff fine grained *
6 Sandy silt to clayey silt 12 Sand to clayey sand ~ *

* Overconsolidated or cemented
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Source paper.
Robertson, P.K.
Soil classification using the cone penetration test.
Canadian Geotechnical Journal. 1990.

Also quoted in:
Lunne, T., Robertson P.K. and Powell J.J.M. (1997).
Cone Penetration Testing in Geotechnical Practice.
Blackie Academic & Professional.

P.1.4. Soil classification method based on Q: and Bq. Robertson 1990.

1000 :
1
-\'«
7
[ \
o |
s
2 o 100 6
23
02
: ’
O
° (o) 3
Q N
%5 10 e
E \S\
=] (d
z
2 1
1

-0.4-0.2 0 0.2 04 0.6 0.8 1.0 1.2 14

Pore pressure parameter
Ba = (U2-uo)/(qt-Ovo)

Classification system from CPTU data (quoted after Lunne, Robertson and Powell, 1997).

Zone Soil Behavior Type Zone | Soil Behavior Type

1 Sensitive, fine grained 6 Sands; clean sand to silty sand
2 Organic soils-peats 7 Gravely sand to sand

3 Clays; clay to silty clay 8 Very stiff sand to clayey sand
4 Silt mixtures; clayey silt to silty clay 9 Very stiff fine grained

5 Sand mixtures; silty sand to sandy silt

Copyright © Geosoft sp. z

0.0.

http://www.geosoft.com.pl , e-mail: geosoft@geosoft.com.pl


http://www.geosoft.com.pl/
mailto:geosoft@geosoft.com.pl

P:5

P.1.5. Soil classification method by Robertson 2010. Dimensionless SBT chart.

Source paper.

Robertson, P.K.
Soil behavior type from the CPT: an update.
2" International Symposium on Cone Penetration Testing, CPT’10.
Huntington Beach, CA, USA.

Dimensionless SBT Chart

1000
8 9
fs/ a=10
© fs/pa =1.0
Q
=
o 1007 SAND
v
fs/pa 1
2 “
% ¢ /K
A & O
[7)] fs/pa = 0.01 v
o 10 Y
o
g 0 o] 21} ifs
o
1
1 T T T
0.1 0.5 1 5 10

Friction Ratio, R

Zone Soil Behavior Type (SBT) Zone | Soil Behavior Type (SBT)

1 Sensitive, fine grained 6 Sands; clean sands to silty sands
2 Clay — organic soil 7 Dense sand to gravelly sand

3 Clays; clay to silty clay 8 Stiff sand to clayey sand

4 Silt mixtures; clayey silt to silty clay 9 Stiff fine grained

5 Sand mixtures; silty sand to sandy silt
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P.1.6. Soil classification method based on Qt and Fr. Robertson 2016.

Robertson, P.K.
Cone penetration test (CPT)-based soil behavior type (SBT) classification system — an update.

Canadian Geotechnical Journal. 2016.
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P.1.7. Soil classification method by Polish Norm PN-B-04452:2002.
Polska Norma PN-B-04452:2002.

Adaptacja nomogramu P.K. Robertsona (1986) na podstawie:

Mlynarek, Z., Tschusche W., Wierzbicki J.

Klasyfikacja gruntéw podloza budowlanego metodg statycznego sondowania.

XI Krajowa Konferencja Mechaniki Gruntow i Fundamentowania. Geotechnika w budownictwie i
transporcie. PG Gdansk, 1997.
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P.1.8. Soil classification method by Eurocode 7, German implementation.

Also quoted in:

Karl Josef Witt
Grundbau-Tashenbuch. Teil 1: Geotechnishe Grundlagen.
Ernst & Sohn (2008).

Dr.-Ing. Bernd Schuppener
Eurocode 7 — Geotechnical design — Part 2 Ground investigation and testing
Federal Waterways Engineering and Research Institute, Karlsruhe, Germany

Classification system from CPTU data.
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P.1.9. Soil classification method based on British adaptation of classification system
of Meigh (1987).

Source paper: Meigh, A.C., Cone Penetration Testing - Methods and Interpretation
CIRIA, Butterworths, 1987

Quoted in:
CONE PENETRATION TESTING (CPT). "Simplified Description of the Use and Design
Methods for CPTs in Ground Engineering”. FUGRO, 2004.

100 |

50 K
—_ /
é JEEIAN .
& 10 LA
Q - J i - Vi L4 S
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= / 8
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Q 1 i ri :’-‘u_‘—‘ 7 -
g A% £ 7
O 05 A - FENY —
Y_‘_ E = ’ -
0.2 | 12| ] !
o 1 2 3 4 5 6 7 8
Friction ratio Rf (%)
Zone Soil Behavior Type Unit weight | Zone Soil Behavior Type Unit weight
[kN/m3] [kN/m3]
1 Coarse grained SAND 20 8 Insensitive,  inorganic 18
VERY STIFF CLAY
2 SAND 19.5 9 Insensitive,  inorganic 18
STIFF CLAY
3 Silty SAND 19 10 | Insensitive, inorganic 17.5
FIRM CLAY
4 Very silty SAND 18.5 11 | Insensitive, inorganic 175
SOFT CLAY
5 Sandy CLAY 18 12 | Insensitive, inorganic 17.5
VERY SOFT CLAY
6 Clay, Silt & Sand 18 13 | ORGANIC CLAY 15
MIXTURES
7 Insensitive, inorganic 18 14 | PEAT 125
HARD CLAY
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P.1.10. Soil classification method by Senneset & Janbu.
Source paper: Senneset K., Janbu N. (1985), STP 883, ASTM, Philadelphia, 41-54.

Also quoted in:

Chaney K., Demars R.

Strength testing of marine sediments: laboratory and in-situ measurements ...
American Society for Testing and Materials, 1985.

20
18
— 16
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= 14
& 1
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s
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-0.6-04-02 0 02 04 06 08 1 1.2 14
Pore pressure parameter
Bq= (uz-uo)/(qi-0vo)
Zone | Soil Behavior Type Zone | Soil Behavior Type
1 Hard stiff soil (OC) 5 Fine SILT, medium CLAY
2 Dense SAND 6 Soft CLAY
3 Loose SAND 7 Very soft CLAY
4 Stiff CLAY
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P.2. 11" order interpretation methods.

P.2.1. Relative Density ID in normally consolidated, relatively evengraded sands.

Source paper.
Lancelotta, R. (1983).
Analisi di Affidabilita in Ingegneria Geotecnica.
Atti Instituto Scienza Construzioni. No. 125. Politecnico di Torino.

Also quoted in:
Larsson, R. (1985).
The CPT test. Equipment — testing — evaluation. An in situ method for determination of stratigraphy
and properties in soil profiles.
Swedish Geotechnical Institute. Information 15E.

Formula (quoted after Larsson, 1995) :

|, =131+ 66xlog,, (qT (%)
(o2

05"’
v0

P.2.2. Coefficient of lateral stresses Ko in fine-grained soils.

Source paper.
Kulhawy, F.H., Mayne, P.H. (1990).
Manual on estimating soil properties for foundation design.
Electric Power Research Institute, 1990.

Also quoted in:
Lunne, T., Robertson P.K. and Powell J.J.M. (1997).
Cone Penetration Testing in Geotechnical Practice.
Blackie Academic & Professional.

Formula (quoted after Lunne, Robertson and Powell, 1997) :

Ko =015 (")

O-VO
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P.2.3. Coefficient of lateral stress Ko in coarse-grained soils.
Source paper.

Mayne, P. (1992).
Tentative method for estimating ono from qc data in sands.
Proceedings of the International Symposium on Calibration Chamber Testing, Potsdam, New York, 1991.

Also quoted in:

Lunne, T., Robertson P.K. and Powell J.J.M. (1997).
Cone Penetration Testing in Geotechnical Practice.
Blackie Academic & Professional.

Formula (quoted after Lunne, Robertson and Powell, 1997) :

K, =0.35*OCR*®

P.2.4. Undrained shear strength su in normally consolidated marine clays.

Source paper.

Lunne, T., Kleven, A. (1981).
Role of CPT in North Sea foundation engineering.
Session at the ASCE National Convention: Cone Penetration Testing and Materials,S. Louis. ASCE.

Also quoted in:

Lunne, T., Robertson P.K. and Powell J.J.M. (1997).
Cone Penetration Testing in Geotechnical Practice.
Blackie Academic & Professional.

Formula (quoted after Lunne, Robertson and Powell, 1997) :

Q. =0y
u
Nk

= Cone factor N varies between 11 and 19 with an average value 15 (Lunne, Kleven. 1981).
Kjekstad (1978) obtained average value N,=17 for non-fissured overconsolidated clays (quoted after
Lunne, T., Robertson P.K. and Powell J.J.M. 1997).
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P.2.5. Constrained Modulus Mo in normally consolidated sands.

Source paper.
Lunne T., Christoffersen H.P. (1985).
Interpretation of Cone Penetrometer Data for Offshore Sands.
Norwegian Geotechnical Institute, 1985. Publication No. 156.

Also quoted in:
Lunne, T., Robertson P.K. and Powell J.J.M. (1997).
Cone Penetration Testing in Geotechnical Practice.
Blackie Academic & Professional.

Formula (quoted after Lunne, Robertson and Powell, 1997) :

Mo=4q. for 0. < 10 MPa
Mo =2 g + 20 (MPa) for 10 MPa < g; < 50 MPa
Mo =120 MPa for 50 MPa <
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P.2.6. Relative Density Ip in normally consolidated, uncemented sands.

Source paper.

Jamiolkowski, M. et al. (1985).

New developments in field and laboratory testing of soils.

State of the art report. Proc. Of the 11" International Conference On Soil Mechanics and Foundation
Engineering. A.A. Balkema.

Also quoted in:

Lunne, T., Robertson P.K. and Powell J.J.M. (1997).
Cone Penetration Testing in Geotechnical Practice.
Blackie Academic & Professional.

A B R R |

1D =-98 +66 log,; ld_J

B qc }in vm?

©
(9]

'~ [}
U'l (3]

o
(3]

(1/m?= 10 kPa)

= =
45| o
[~ compressbility Ticino sand 7]
Ottawa sand
35 Edgar sand
Hokksund sand ==
Hilton mine sand

Relative density Dr (%)
(4]
[3,]

- n
(4] (5]
;5\’“
R, *
=

P>
L

L1 rul 1
100 q, 1000

Formula:

|, =—-98+66%l0og,,—° )05 (%)
vO

Drawing and formula quoted after Lunne, Robertson and Powell, 1997.
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P.2.7. Constrained Modulus M in fine-grained soils.

Source paper.

Kulhawy, F.H., Mayne, P.H. (1990).
Manual on estimating soil properties for foundation design.
Electric Power Research Institute, 1990.

Also quoted in:
Lunne, T., Robertson P.K. and Powell J.J.M. (1997).

Cone Penetration Testing in Geotechnical Practice.
Blackie Academic & Professional.

Formula (quoted after Lunne, Robertson and Powell, 1997) :

M =8.25%(q, —oy0)

Copyright © Geosoft sp. z o0.0.
http://www.geosoft.com.pl , e-mail: geosoft@geosoft.com.pl


http://www.geosoft.com.pl/
mailto:geosoft@geosoft.com.pl

P:16

P.2.8. SPT Energy Ratio Neo.

Source paper.

Robertson, P.K., Campanella, R.G., Gillespie, D. and Greig J. (1986).

Use of piezometer cone data.

Proc. of the ASCE Speciality Conference In Situ ’86: Use of In Situ Tests in Geotechnical
Engineering. ASCE.

Also quoted in:

Lunne, T., Robertson P.K. and Powell J.J.M. (1997).
Cone Penetration Testing in Geotechnical Practice.
Blackie Academic & Professional.

= According to Lunne, Robertson and Powell suggestion, for fine grained soil correlation SPT-
CPT is applied to g: and for coarse-grained soil correlation is applied to qc.

Soil classification and SPT Energy Ratios. (after Lunne, Robertson and Powell 1997).

Zone | Soil behavior type (after | (9/pa)/Neo || Zone | Soil behavior type (after | (q¢/pa)/Neo
Robertson 1986) Robertson 1986)
1 Sensitive, fine grained 2.0 7 Silty sand to sandy silt 3.0
2 Organic material 1.0 8 Sand to silty sand 4.0
3 Clay 1.0 9 Sand 5.0
4 Silty clay to clay 15 10 Gravelly sand to sand 6.0
5 Clayey silt to silty clay 2.0 11 Very stiff fine grained 1.0
6 Sandy silt to clayey silt 25 12 Sand to clayey sand 2.0

pa — reference stress of 100 kPa.
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P.2.9. Effective friction angle ®’ in sands (Robertson, Campanella).

Source paper.

Robertson, P.K., Campanella , R.G. (1983).
Interpretation of cone penetrometer test: Part I: Sand”.
Canadian Geotechnical Journal, 20(4).

Also quoted in:

Lunne, T., Robertson P.K. and Powell J.J.M. (1997).
Cone Penetration Testing in Geotechnical Practice.
Blackie Academic & Professional.

0

1Y)
o
]

100+

150+

200+

250+

300+

Vertical effective stress c'vo qt (kPa)

350+

400 T T . T
0 10 20 30 40 50
Cone resistance qc (MPa)

Relationship between o,’, g and @’ in uncemented, moderately incompressible, predominately
silica sands.

Quoted after Lunne, Robertson and Powell, 1997.
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P.2.10. Undrained shear strength su in fine-grained soils.

Source paper.

Rolf Larsson
The CPT test. Equipment — testing — evaluation. Information 15E.
Swedish Geotechnical Institute, 1995.

Formula (quoted after Larsson) :

Or —O

S =
" T 13.4+6.65W,

W - liquid limit
P.2.11. Overconsolidation ratio OCR.

Source paper.

Mayne P.W. (1991).
Determination of OCR in clays by piezocone tests using cavity expansion and critical state concepts.
Soils and Foundations, 31(2).

Also quoted in

Lunne, T., Robertson P.K. and Powell J.J.M. (1997).
Cone Penetration Testing in Geotechnical Practice.
Blackie Academic & Professional.

Formula (quoted after Lunne, Robertson and Powell, 1997) :

OCR=k h =%
O-VO

with an average value of k = 0.3 with a range of 0.2 to 0.5.
Higher values of k are recommended in aged heavily overconsolidated clays (Powel, 1988 — quoted after
Lunne et al.).
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P.2.12. Overconsolidation ratio OCR.

Source paper.

Rolf Larsson
The CPT test. Equipment — testing — evaluation. Information 15E.
Swedish Geotechnical Institute, 1995.

Formula (quoted after Larsson) :

logOCR=0.167— & =Y g5
o', (5.0W, —0.6)

W - liquid limit

P.2.13. Overconsolidation ratio OCR.

Source paper.

Sully J.P., Campanella R.G., Robertson P.K. (1988)
Overconsolidation ratio of clays from penetration pore water pressures.
Journal of Geotechnical Engineering, ASCE, 114(2)

Also quoted in:

Lunne, T., Robertson P.K. and Powell J.J.M. (1997).
Cone Penetration Testing in Geotechnical Practice.
Blackie Academic & Professional.

Formula (quoted after Lunne, Robertson and Powell, 1997) :

u—u
OCR=0.66+1.431——2
Uy
Where u; is pore pressure measured on tip of cone.
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P.2.14. Overconsolidation pressure c’c.

Source paper.

Rolf Larsson
The CPT test. Equipment — testing — evaluation. Information 15E.
Swedish Geotechnical Institute, 1995.

Formula (quoted after Larsson) :

log OCR = 0.167 —Hr — Y

—0.05
o', (5.0W, —0.6)

o'.=0CR*o,,
W — liquid limit

P.2.15. Overconsolidation Pressure based on PPD (=(uz-uz)/uo).

Source paper.
Sully J.P., Campanella R.G., Robertson P.K. (1988)
Overconsolidation ratio of clays from penetration pore water pressures.
Journal of Geotechnical Engineering, ASCE, 114(2)

Also quoted in:

Lunne, T., Robertson P.K. and Powell J.J.M. (1997).
Cone Penetration Testing in Geotechnical Practice.
Blackie Academic & Professional.

Formula (quoted after Lunne, Robertson and Powell, 1997) :

u —-u,
Uy

OCR =0.66+1.43

o'.=0CR*o,,
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P.2.16. Soil Density and Strength Descriptive Terms. British Standard.

Source paper.
British Standard BS 5930:1999. Code of practice for investigation.
Section 6. Paragraph 41.3.2.

P.2.17. Soil Density and Soil Strength Descriptive Terms. New Zealand and Australian
Standards.

Source paper.
Field Description of Soil and Rock.
NZ Geotechnical Society, Inc. December 2005

and
Australian Standard AS1726:1993

Undrained Shear
Strength (kPa)

Descriptive Term

NOTE. NZ Standard defines range Su at 200 — 500 for Hard soils, whereas Australian
AS1726:1993 at > 200.

Descriptive Term Density Index Ip

Very dense > 85
Dense 65 -85
Medium dense 35-65
Loose 15-35

Very loose <15
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P.2.18. Soil behavior type index Ic.

Source paper:
Robertson P.K. (1990).
Soil classification using the cone penetration test.
Canadian Geotechnical Journal.

Also quoted in:
Lunne, T., Robertson P.K. and Powell J.J.M. (1997).
Cone Penetration Testing in Geotechnical Practice.
Blackie Academic & Professional.

|c = ((3-47 - |Og Qt)2 + (Iog Fr _|_1.22)2)0.5

Where:
Q:t is the normalized cone penetration resistance, dimensionless
Fr is the normalized friction ratio, in percent

P.2.19. Young’s Modulus Eo.

Eo =2 p Vs (1+v)

Where:
Vs - S wave velocity
p - mass density of soil
v - Poisson’s ratio
P.2.20. Initial Shear Modulus Go.
Go = P V52
Where:

Vs - S wave velocity
p - mass density of soil
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P.2.21. Oedometric constrained modulus Mo

Source — Elasticity Theory
MO =p sz

Where:
Vp - P wave velocity
p - mass density of soil

P.2.22. Poisson’s ratio

Source — Elasticity Theory
v= k?-2
2k2-2
Where:
Vv
k = ( _p)z
Vs
Vp - P wave velocity
Vs - S wave velocity
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P.2.23. Normalized cone parameter Qtn to evaluate soil liquefaction.

Source papers:
Robertson, P.K. and Wride, C.E., (1998).

Evaluating cyclic liquefaction potential using the cone penetration test.
Canadian Geotechnical Journal.
Jefferies, M.G. and Been, K., (2006).

Soil Liquefaction — A critical state approach.
Taylor & Francis, ISBN 0-419-16170-8.

Robertson, P.K., (2009).

CPT interpretation — a unified approach.
Canadian Geotechnical Journal.

Robertson, P.K., (2010).

Estimating in-situ state parameter and friction angle in sandy soils from CPT.
2nd International Symposium on Cone Penetration Testing, Huntington Beach, CA, USA,
May 2010

Qtn = normalized cone parameter to evaluate soil liquefaction (for clean sands)

Qtn,cs= normalized cone parameter to evaluate soil liquefaction for silty sands corrected to
equivalent clean sand value

lc = Soil Behavior Type (SBT)

n = stress exponent that varies with SBT (Robertson and Wride, 1998)
n =0.381 (Ic) + 0.05 (c'vo/pa) — 0.15

K = correction factor that is a function of grain characteristics (combined influence of fines content,
mineralogy and plasticity) of the soil

iflc<1.64 Kc=1.0
if Ic>1.64 Kc=0.403 Ic*- 5,581 I3 - 21.63 I + 33.75 Ic — 17.88

(1) Qu =[(qt— ovo)/pa] (Pa/S'vo) "
(2) Qtn,cs =Kc Qtn
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P.2.24. State parameter P.

Source paper:

Robertson, P.K., (2010).

Estimating in-situ state parameter and friction angle in sandy soils from CPT.

2nd International Symposium on Cone Penetration Testing, Huntington Beach, CA, USA, May
2010

Qtn,cs= normalized cone parameter to evaluate soil liquefaction for silty sands corrected to
equivalent clean sand value, calculated as in P.2.23.

Y = the state parameter defined as difference between current void ratio and the void ratio at
critical state at the same mean effective stress.

¥ =0.56-0.33 |Og Qtn,cs
P.2.25. Peak friction angle ® for sands.

Source paper:

Jefferies, M.G. and Been, K., (2006).
Soil Liquefaction — A critical state approach.
Taylor & Francis, ISBN 0-419-16170-8.
Also quoted in
Robertson, P.K., (2010).
Estimating in-situ state parameter and friction angle in sandy soils from CPT.

2nd International Symposium on Cone Penetration Testing, Huntington Beach, CA,
USA, May 2010

@, =constant volume (or critical state) friction angle depending on mineralogy (Bolton,
1986), typically about 33 degrees for quartz sands but can be as high as 40 degrees
for feldspathic sand. Assumed ®@cv = 33 [deg].

W = the state parameter defined as difference between current void ratio and the void
ratio at critical state at the same mean effective stress, calculated as in P.2.24.

q):q)cv'48\|l

P.2.26. Peak friction angle ® for sands (based on Jefferies and Bean 2006).

—see P.2.25.
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Source paper:

Robertson, P.K., (2010).

Estimating in-situ state parameter and friction angle in sandy soils from CPT.

2nd International Symposium on Cone Penetration Testing, Huntington Beach, CA,
USA, May 2010

@., =constantvolume (or critical state) friction angle depending on mineralogy (Bolton,
1986), typically about 33 degrees for quartz sands but can be as high as 40 degrees
for felspathic sand. Assumed ®cv = 33 [deg].

¥ = the state parameter defined as difference between current void ratio and the void
ratio at critical state at the same mean effective stress, calculated as in P.2.24.

® = Py + 15.84 [log Qtn,es] — 26.88
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P.2.27. Effective friction angle @' in sands (Kulhawy, Mayne).
Source paper:

Kulhawy, F.H., Mayne, P.H.,
Manual on estimating soil properties for foundation design.
Report EL-6800 Electric Power Research Institute, EPRI, August 1990.

Also quoted in:
Robertson P.K., Cabal K.L.

Guide to Cone Penetration Testing. For Geotechnical Engineering. 6™ Edition.

Gregg Drilling and Testing, Inc. 2015.

@' =17.6 + 11 log (Qu)

P.2.28. Drained Young’s modulus for young uncemented silica sands.
Source paper:

Robertson P.K., Cabal K.L.

Guide to Cone Penetration Testing. For Geotechnical Engineering. 6™ Edition.

Gregg Drilling and Testing, Inc. 2015.

E=0.015[10 ©55£+169] (gt — 6v0)

Copyright © Geosoft sp. z o0.0.
http://www.geosoft.com.pl , e-mail: geosoft@geosoft.com.pl


http://www.geosoft.com.pl/
mailto:geosoft@geosoft.com.pl

P:28

P.2.29. Density index Ip in sands based on the results of the DPT
(Dynamic Penetration Test). EN 1997-2:2007.

Source paper:

EN 1997-2:2007. Eurocode 7 - Geotechnical design - Part 2: Ground investigation
and testing. Annex G.

Poorly-graded sand (Cu =< 3) above groundwater
Ip=0.15+0.260 log N1o.  (DPL)
Ip=0.10 + 0.435 log Nion  (DPH)

Poorly-graded sand (Cu =< 3) below groundwater
Ip=10.21+0.230 log N1o.  (DPL)
Ip=10.23 +0.380 log N1on  (DPH)

Well-graded sand-gravel (6=<Cu) above groundwater
Ip=0.14 + 0.550 log N1on  (DPH).

P.2.30. Density index Ip in sands based on the results of the DPT
(Dynamic Penetration Test). PN-B-04452:2002

Source paper:
PN-B-04452:2002
DPL

CU > 3, for the range (water level — 2m; water level +1m) NioL increases by 50%
ID = 0.429*logN1oLcor + 0.071

DPM
CU > 3, for the range (water level — 2m; water level +1m) Niom increases by
50%
ID = 0.431*logN1omcor + 0.176
DPH

for the range (water level — 2m; water level +1m) Nion increases by 50%
ID = 0.441*l0ogN10Hcor + 0.271

DPSH-B
for the range (water level — 2m; water level +1m) Nioss increases by 50%
ID = 0.441*logN1osscor + 0.196
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P.2.31. Oedometer modulus based on the results of the DPT
(Dynamic Penetration Test).

Source paper:

EN 1997-2:2007. Eurocode 7 - Geotechnical design - Part 2: Ground investigation
and testing. Annex G.

o'y, +0.540",
Mogp = Wipo(———)"?
Pa
Gdzie

w; — stiffness coefficient
poorly graded sands (Cy=<3) above groundwater

Wi = 214 |OgN10|_ +71 (DPL, 4 =< N10|_ =<50)

Wi = 249 logNyey + 161 (DPH, 3 =< Nyoy =<10)
low-plasticity clays (0.75=<lc=<1.30) above groundwater

Wi = 4Ny + 30 (DPL, 6 =< Njq_ =<19)

Wi = 6Ny + 50 (DPH, 3 =< Nyon =<13)

w,, — stiffness coefficient
sands Cy<3 w,=0.5
low-plasticity clays 1p<10 & w; <35 w, =0.6
o’y — overburden effective stress
Ao’y — overburden effective stress from extra load
pa — atmospheric pressure
Ip — plasticity index
Ic — consistency index
wy — liquid limit
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P.2.32. Shear wave velocity Vs in sands

Source paper:
Baldi, G., R. Bellotti, V.N. Ghionna, M. Jamiolkowski, and D.C.F. LoPresti
Modulus of Sands From CPTs and DMTs.
Proceedings, 12th International Conference on Soil Mechanics & Foundation Engineering, Vol. 1,
Rio de Janeiro, 1989, Balkema, Rotterdam.

Also quoted in:
Mayne, P.W.
Final Report NCHRP Project 20-05, Cone Penetration Testing State-of-Practice
Transportation Research Board, Synthesis Study, Washington, DC 20001, 2007

Vs(m/s) =277 (q) °*2 (c’vo) %%

P.2.33. Shear wave velocity Vs in clays

Source paper:
Mayne, P.W. and G.J. Rix,
Correlations Between Shear Wave Velocity and Cone Tip Resistance in Clays
Soils & Foundations, Vol. 35, No. 2, 1995.

Also quoted in:
Mayne, P.W.
Final Report NCHRP Project 20-05, Cone Penetration Testing State-of-Practice
Transportation Research Board, Synthesis Study, Washington, DC 20001, 2007

Vs (m/s) = 1.75 (qr) %
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P.2.34. Shear wave velocity Vs in all soils

Source paper:

Hegazy, Y.A. and P.W. Mayne

Statistical Correlations Between Vs and CPT Data for Different Soil Types

Proceedings, Symposium on Cone Penetration Testing, VVol. 2, Swedish Geotechnical Society,
Linkoping, 1995, pp. 173-178.

Also quoted in:
Mayne, P.W.
Final Report NCHRP Project 20-05, Cone Penetration Testing State-of-Practice
Transportation Research Board, Synthesis Study, Washington, DC 20001, 2007

Vs (m/s) = [10.1- log qt - 11.4]%7 [fs/qe -100]°3
q:i fs [kPa]

P.2.35. Shear wave velocity Vs in saturated all soils

Source paper:
Mayne, P.W.
The 2nd James K. Mitchell Lecture: Undisturbed Sand Strength from Seismic Cone Tests
Geomechanics & Geoengineering, Vol. 1, No. 4, Taylor & Francis Group, London, 2006

Also quoted in:
Mayne, P.W.
Final Report NCHRP Project 20-05, Cone Penetration Testing State-of-Practice
Transportation Research Board, Synthesis Study, Washington, DC 20001, 2007

Vs (m/s) =118.8 log (fs) + 18.5
f, [kPa]
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P.2.36. Total unit weight yr in saturated all soils

Source paper:
Mayne, P.W.
The 2nd James K. Mitchell Lecture: Undisturbed Sand Strength from Seismic Cone Tests
Geomechanics & Geoengineering, Vol. 1, No. 4, Taylor & Francis Group, London, 2006

Also quoted in:
Mayne, P.W.
Final Report NCHRP Project 20-05, Cone Penetration Testing State-of-Practice
Transportation Research Board, Synthesis Study, Washington, DC 20001, 2007

y1 (KN/m?®) = 8.32 log Vs (m/s) - 1.61 Log z
z —depth in (m)

P.2.37. Dry unit weight ypry in sand

Source paper:
Mayne, P.W.
In-Situ Test Calibrations for Evaluating Soil Parameters

Overview Paper, Characterization & Engineering Properties of Natural Soils 11, (Proc. Singapore

Workshop), Taylor & Francis Group, London, 2006.

Also quoted in:
Mayne, P.W.
Final Report NCHRP Project 20-05, Cone Penetration Testing State-of-Practice
Transportation Research Board, Synthesis Study, Washington, DC 20001, 2007

vory (KN/m®) = 1.89 log(qu) + 11.8
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P.2.38. Effective friction angle @’ in sands
Source paper:

Kulhawy, F.H. and P.W. Mayne

Manual on Estimating Soil Properties for Foundation Design
Report EPRI EL-6800, Electric Power Research Institute, Palo Alto, 1990

Also quoted in:
Mayne, P.W.

Final Report NCHRP Project 20-05, Cone Penetration Testing State-of-Practice
Transportation Research Board, Synthesis Study, Washington, DC 20001, 2007

¢'(°)=17.6 + 11.0 log (qt)

P.2.39. Relative density Ip in sands
Source paper:

Jamiolkowski, M., D.C.F. LoPresti, and M. Manassero

Evaluation of Relative Density and Shear Strength of Sands from Cone Penetration Test and
Flat Dilatometer Test

Soil Behavior and Soft Ground Construction (GSP 119), ASCE, Reston, Virginia, 2001

Also quoted in:
Mayne, P.W.

Final Report NCHRP Project 20-05, Cone Penetration Testing State-of-Practice
Transportation Research Board, Synthesis Study, Washington, DC 20001, 2007

Io (%) = 100 [0.268 In(qw) - 0.675]
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P.2.40. Liquidity index I

Source paper:
Mlynarek, Z., Wierzbicki, J., Stefaniak, K.
Wykorzystanie metody CPTU do oceny zmian cigZaru objetosciowego gruntow w podtoZu
Inzynieria Morska i Geotechnika, 2019

I, =X(A - BIn(q,) + Y(Cq,P)

Where the coefficients X, Y, A, B, C i D are respectively:

Solifluction clays

Gliny solifluksyjne

Clays of the last glaciation

Gliny ostatniego zlodowacenia
Clays of earlier glaciations

Gliny wezesniejszych zlodowacen
Pliocene clays

Ity pliocenskie

Glacial sandy clays

Lodowcowe gliny piaszczyste

X=1, Y=0, A=0.271, B=0.147, C=1, D=1

X=1, Y=0, A=0.310, B=0.216, C=1, D=1

X=1, Y=0, A=0.375, B=0.254, C=1,D=1

X=0, Y=1, A=1, B=1, C=0.059, D=-1.89

X=0, Y=1, A=1, B=1, C=0.571, D=-1.44
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