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1 License Agreement
CPeT-IT EULA

END-USER LICENSE AGREEMENT FOR CPeT-IT IMPORTANT PLEASE READ THE TERMS
AND CONDITIONS OF THIS LICENSE AGREEMENT CAREFULLY BEFORE CONTINUING
WITH THIS PROGRAM INSTALL: GeolLogismiki End-User License Agreement ("EULA") is a
legal agreement between you (either an individual or a single entity) and Geologismiki.
for the GeolLogismiki software identified above which may include associated software
components, media, printed materials, and "online" or electronic documentation
("CPeT-IT"). By installing, copying, or otherwise using the CPeT-IT, you agree to be
bound by the terms of this EULA. This license agreement represents the entire
agreement concerning the program between you and Geologismiki, (referred to as
"licenser"), and it supersedes any prior proposal, representation, or understanding
between the parties. If you do not agree to the terms of this EULA, do not install or
use CPeT-IT.

CPeT-IT is protected by copyright laws and international copyright treaties, as well as
other intellectual property laws and treaties. CPeT-IT is licensed, not sold.

GRANT OF LICENSE.

CPeT-IT is licensed as follows:

(a) Installation and Use.

GeolLogismiki grants you the right to install and use copies of CPeT-IT on your
computer running a validly licensed copy of the operating system for which CPeT-IT
was designed [Windows 2000, Windows XP].

(b) Backup Copies.

You may also make copies of CPeT-IT as may be necessary for backup and archival
purposes.

DESCRIPTION OF OTHER RIGHTS AND LIMITATIONS.

(a) Maintenance of Copyright Notices.

You must not remove or alter any copyright notices on any and all copies of CPeT-IT.
(b) Distribution.

You may nhot distribute registered copies of CPeT-IT to third parties. Evaluation
versions available for download from GeolLogismiki's websites may be freely distributed.
(c) Prohibition on Reverse Engineering, Decompilation, and Disassembly.

You may not reverse engineer, decompile, or disassemble CPeT-IT, except and only to
the extent that such activity is expressly permitted by applicable law notwithstanding
this limitation.

(d) Rental.

You may not rent, lease, or lend CPeT-IT.

(e) Support Services.

GeolLogismiki may provide you with support services related to CPeT-IT ("Support
Services"). Any supplemental software code provided to you as part of the Support
Services shall be considered part of the CPeT-IT and subject to the terms and
conditions of this EULA.

(f) Compliance with Applicable Laws.

You must comply with all applicable laws regarding use of CPeT-IT.

TERMINATION

Without prejudice to any other rights, GeolLogismiki may terminate this EULA if you fail
to comply with the terms and conditions of this EULA. In such event, you must destroy
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all copies of CPeT-IT in your possession.

COPYRIGHT

All title, including but not limited to copyrights, in and to CPeT-IT and any copies
thereof are owned by Geologismiki. All title and intellectual property rights in and to
the content which may be accessed through use of CPeT-IT is the property of the
respective content owner and may be protected by applicable copyright or other
intellectual property laws and treaties. This EULA grants you no rights to use such
content. All rights not expressly granted are reserved by GeolLogismiki.

NO WARRANTIES

Geologismiki expressly disclaims any warranty for CPeT-IT. CPeT-IT is provided “As Is”
without any express or implied warranty of any kind, including but not limited to any
warranties of merchantability, noninfringement, or fitness of a particular purpose.
Geologismiki does not warrant or assume responsibility for the accuracy or
completeness of any information, calculation, text, graphics, links or other items
contained within CPeT-IT. GeolLogismiki makes no warranties respecting any harm that
may be caused by the transmission of a computer virus, worm, time bomb, logic bomb,
or other such computer program. GeolLogismiki further expressly disclaims any warranty
or representation to Authorized Users or to any third party.

LIMITATION OF LIABILITY

In no event shall GeolLogismiki be liable for any damages (including, without limitation,
lost profits, business interruption, or lost information) rising out of Authorized Users'
use of or inability to use CPeT-IT, even if Geologismiki has been advised of the
possibility of such damages. In no event will GeoLogismiki be liable for loss of data or
for indirect, special, incidental, consequential (including lost profit), or other damages
based in contract, tort or otherwise. GeolLogismiki shall have no liability with respect to
the content of the CPeT-IT or any part thereof, including but not limited to errors or
omissions contained therein, libel, infringements of rights of publicity, privacy,
trademark rights, business interruption, personal injury, loss of privacy, moral rights or
the disclosure of confidential information.

OTHER RIGHTS AND RESTRICTIONS

All other rights and restrictions not specifically granted in this license are reserved by
us. If you have any questions regarding this agreement, please write to
support@geologismiki.gr

YOU ACKNOWLEDGE THAT YOU HAVE READ THIS AGREEMENT, UNDERSTAND IT AND
AGREE TO BE BOUND BY ITS TERMS AND CONDITIONS.

Introduction

CPeT-IT is software for interpretation of CPTU data. CPeT-IT was developed in
collaboration with Gregg Drilling & Testing Inc., a leading company in site investigation
and CPT, and Professor Peter Robertson, co-author of the comprehensive text book on
the CPT.

CPeT-IT takes CPT data and performs basic interpretation in terms of Soil Behaviour
Type (SBT) and various geotechnical soil and design parameters using current
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Introduction 7

published correlations based on the comprehensive review by Lunne, Robertson and
Powell (1997), as well as recent updates by Professor Robertson. The interpretations
are presented only as a guide for geotechnical use and should be carefully reviewed.
Either GeolLogismiki or Gregg Drilling Inc., does not warranty the correctness or the
applicability of any of the geotechnical soil and design parameters interpreted by the
software and does not assume any liability for any use of the results in any design or
review. The user should be fully aware of the techniques and limitations of any method
used in the software.

3 Overview

The software's main window is divided into two areas. In the left area, under the title
CPT file manager, it displays a list with the available CPTU data and in the large right
area CPeT-IT will display input and output results in both tabular and graphic format.
This way you can always have an instant preview of your data and estimations for
quick reference.

A CPeT-1Tv.1.7.5.4
File Project CPTdata Calculation Reports About
1B D 2B Ea2aa2 el eppebv|ldAdlbd BLQ

CEL e manager, 25 Basic resus | ] Estmated parameters

BEX

|| EPT in situ data & basic results - Could not locate original file location

CPT files =
i C';T"n In situ data Basic output data -~
Depth: 39.65 m
Average results:$ intervals Mo | Depth |qc(MPa)| fs(kPa) | u(kpa) | Other |qt(MPa) |RF(%6)| SBT | IcSBT [y (kMN/m®)| o (kPa) [ ub (kPa) | o'vo | ott [Fr(®)| Bq | BT [ n
{m) (kPa)
Elevation:0.00 m
Ground water table: 2.65 m 1 020 -9999.00 999900 -9999.00 0,00 o 0o [ 0.00 18.00 3.60 000 360, 000 000 000 L
Soil unit weight: Auto calc. 2 025 993,00 -9999.00 -9993.00  0.00 000 0.00 o 0.00 18.00 4.50 0.00 450 000 000 0.00 o 1
2. CPT-02 3 0,30 -9999,00 -9999.00 -9999.00  0.00 000 000 [ 0.00 18.00 540 000 540 000 000 000 [
Depth: 18.80
= o 4 035 999300 -9999.00 -9993.00  0.00 000 0.00 o 0.00 18.00 6.30 0.00 630 000 000 000 o 1
Averageresults: 1 interval
Flevationz0.00 m 5 040 -9999.00 -9999.00 -9999.00 0,00 0 0oo 0 0.00 18.00 7.20 000 720|000 000 0.00 o 1
Ground water table: 2.50 m 6 0.45 -9999.00 -9999.00 -9999.00 0.00 0.00 0.00 o 0.00 18.00 8.10 0.00 8.10 0.00 0.00 0.00 o 1
Sailunit weight: Auto cale. 7 050 -9999.00 -9999.00 -9999.00 0,00 0o 000 0 0.00 18.00 9.00 000 900 000 000 0.00 o 1
g'eg:?;';is o 8 055 999900 999900 -9999.00 0,00 o oo 0 0.00 18.00 9.90 000 980 000 000 000 o 1¥
Average results:3 intervals £ >
Elevation:0.00 m 1ol it e
Ground wiater table: 2.00 m B Interpretation Rlofs
Soil unit weight: Auto calc. B ~ B
Cone resistance sleeve friction Pore pressure Cross correlation between qc & fs
HAND AUGER HAND AUGER HAND AUGER
z r— z z
Average results: 1 interval sy I T .
Elevation:0.00 m + sl mma + +
Ground wiater table: 100,00 m . . .
Soil unit weight: Auto calc. Soil Samgh ng
— ] o ] ]
: to o S to to [l
Averageresults:S5 intervals 2 2 2
Elevation:0.00 m IG‘_, oo -
Ground water table: 100.00 m 14 14 14
Soil unit weight: 19.00 kN/m*
= i ts W S ts ts 0z
T1e T1e T1e
£ 20 £ 20 £ 20 - - . .
3 & I3 20 18 -6 14 12 -0 & 6 4 2 2 4 6 8 10 12 14 16 18 2
o 22 o 22 o 22
0z
24 24 24
2 2 2 I
28 28 28
20 20 20 0.6
3z 3z 3z
I
En En EN
36 36 36 n
38 38 38
0 10 20 30 40 S0 60 o 200 400 600 0 so0 1000 1,50
Tip resistance (MPa) Friction (kPa) Pressure (kPa)

[petaied st view ] Raw Data Plots | BasicFlots  Normalized Plots  SBTFloks B Ploks  Scheider Plots

| P17 - Geologismil, Greag Driling Inc. 51 unit system :iGenl ogismiki SoftwarehCPET-IT\fest.cpt

CPeT-IT application window

The right hand side of the main window shows tabular output in the top half and plots
in the lower half. The top half has two tabs, one for Basic Results and the other for
Estimated Parameters. The relative size of the top and lower windows can be adjusted
by clicking and dragging the horizontal dividing bar.
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When the Basic Results tab is activated, the table shows the measured CPT input data
and basic output data as a function of depth. The lower half shows the various Basic
Results - Data Plots.

Data plots

At the base of the main window, the Raw data plots are displayed along with tabs to
show, Basic plots, Normalized plots and SBT plots.

Raw data plots: This window displays plots of measured, cone tip resistance, q_,
sleeve friction, f_, and penetration pore pressure, u, and cross correlation between q_
and f_. A hydrostatic pore pressure line is also shown on the CPT pore pressure plot to

act as reference and is determined based on the user input of ground water level
(GWL). The cross correlation plot is a comparison between the q_ and f_ profiles. Since

the center of the friction sleeve is physically several centimeters behind the cone tip
(actual distance will depend on cone size, e.g. 10 cm?2 or 15 cm?2), most contractors
offset the data so that both the tip, friction and pore pressure are shown at the same
depth, rather than the same time. The cross correlation plot provides a check to
evaluate if the offset has been fully effective or to determine if the data set has not
been corrected for the physical offset. If the data has been fully offset, the cross
correlation should show a maximum values at zero offset. In highly interbedded profiles,
the cross correlation may not always show a clear maximum value.

Basic Plots: This window displays plots of corrected, q,, friction ratio, R, penetration

pore pressure, u (with reference hydrostatic profile based on user input GWL),
normalized SBT 1, and non-normalized SBT.

Normalized Plots: This window displays plots of normalized CPT parameters,
normalized tip resistance, Q,,, normalized friction ratio, F, normalized pore pressure

parameter, Bq, normalized SBT, I and normalized SBT ..

SBT plots: This window displays the CPT results on both the non-normalized and
normalized CPT Soil Behaviour Type (SBT and SBT,) charts suggested by Robertson et

al., 1986, and Robertson, 1990. When the cursor (with "SHIFT" key pressed) is moved
over the CPT data, the depth of the data point is displayed and the associated line of
data are highlighted in the table above.

Bq plots: This window displays the CPTu results on both the non-normalized and
normalized CPT Soil Behavior Type charts based on normalized pore pressure
parameter, Bqg.

Schneider Plots: This window displays soil classification plots suggested by James
Schneider et al. based on normalized excess pore pressure.

When the Estimated Parameters tab is activated, the table shows the calculated
geotechnical parameters based on the user input constants. The lower half shows
plots of estimated parameters versus depth under three tabs, Estimated Plots 1,
Estimated Plots 2 and Estimated Plots 3.

As with all plots the scales can be adjusted (see Customizing plots).
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3.1 Starting a new project

When the software starts it will always display a new empty project. In order to begin
entering CPTU data you must first define the unit system that you wish to use. By
default CPeT-IT uses the SI unit system. Defining the unit system prior to inserting
any data will allow you to easily switch between the supported unit systems, applying
automatically all required transformations.

In order to define the unit system, click on the menu Project and select the Project

parameters command (alternatively you may click on the button located on the
main toolbar). The following dialog will appear:

Project general parameters f'5__<|

]|£| Generall :8.;, Display Settings @ Carmnparry Information

Information

Project kitle

|i|'est projeck |

Lacation

|Test location |

Corments

Test comments

Zoom direction Wertical axis

) Both &) vertical (%) Penetration depth () Elewation

Init: systerm definition

Lnit system

51 unit syskem w

Units that will be used

Depth Cone resisk, Friction res. Pare press, Unit weight
i) (MPa) {kPa) (kPa} (kN frm)
[ W oK ] [ 3K Cancel ]

Using the above dialog you can insert or modify settings regarding the project's general
information. For example, you can enter the Project Title and the Test Location (both
not to exceed 150 elements, since they appear on the Plots). Comments will not
appear on the Plots. When the dialog opens it will display any previous data entered
before. From the Unit system drop down list you can specify the unit system you wish
to use. Below the drop down list the software will display the units that will be used for

© 2014 GeolLogismiki
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3.2

data importing and interpretation. These units are:

Unit Depth [Cone resistnace) Friction Pore pressure Unit weight

System resistance

SI meters Megapascal |Kilopascal (kPa)| Kilopascal (kPa)| Kilonewtons per
(m) (MPa) square meter (kN/

m3)
Imperial |feet (ft) [Tons per square Tons per Pounds per Pounds per cubic
foot (tsf) square foot |[square inch (psi) foot (pcf)
(tsf)

The units used are fixed and cannot be changed in any way thus your input data must
fully comply to this specification. During the import procedure CPeT-IT will assist you in
order to convert your input data to meet the above units.

Zoom direction is used to specify how the software will handle zooming inside the plots
(by left click and drag inside the plots area). Setting this option to Both will instruct
the software to try and fit left and bottom axes according to the rectangle drawn
during the click and drag mouse movement. Vertical direction (selected by default) will
only adjust the left axes of the plots.

Vertical axis of a plots can be set to display depth data as a function of the
penetration depth or elevation. If you have previously fixed the vertical axis scale
changing this option may result to an empty plot so make sure you check Y axis scale
(min and max values) prior to any change. Elevation data are only visible to plots
where all calculation data and results will appear displaying the penetration depth of
each CPT point.

To commit any changes made you must click on the OK button. If you click on the
Cancel button no changes will be made.

Use the Company Information Tab to input your company logo, name and address,
which will appear on all future reports.

Importing CPTU data

After you have specified the unit system for the current project you can import CPTU
data from an ASCII data file by clicking on the menu CPT data and selecting the

Import single CPT file command (alternatively you may click on the B button located
on the CPT file manager toolbar). The following dialog will appear:

© 2014 GeolLogismiki
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Mew CPT file content specification

@ Select type of new file

Please make a selection regarding the content of the new
CPTU daka entry,

(%) Read data From text file

(" Read data From ¥LS File

(") Read data from GEF file

) Mews emply file fimport data later)

() Import daka From CPeT-IT project file

) Import daka from CLig project file

'::‘\E:' Show infa. .. [ lo)'d H Cancel ]

Copyright €1 2007 Geologismiki

New CPT file options

By default, CPeT-IT will prompt you to read data from an ASCII file. Click OK to
continue. The import data dialog will appear:

© 2014 GeolLogismiki
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A Import CPT data =] |§|
File: selection
Select Directory File selection {*.kxt, *.dat ar *.car)
[ AppWerifierLogs ~ |_‘¢1DlDC23.cDr »
|5y bidnabble =| 010C23. bk
=) Deskkop & |07SPRE-O1.car
() GeoLogismiki 5| 143C13.cor
liil EMC :‘12?0(02.(0"
) Gorilla Format =] 270002, bxt
h'i Matrice ®|276H5B-POST-15.cor
#|Clay, sit and sand.car
Q M‘*’DXFF;‘;ader =] CPT 08-26_m.txt I
(2 New Folder Z| cpthet bt
[5) Cther software "
() Test Data E’] cpbu_&_somma.dpk, bxt
() EdapoTeyvika w | |[E] cphu_s_somma. bxk v
iy e — [ — o —
[y CDocuments and Settings)JohmDesktop) Test Data Auko assign name [
Data preview & input parameters
1 Difm) QC{MPa) F2ikPa) TikPa) J_\
z a.oa a.zz 0.0 o_on —
2 o.0z 0. 328 0.0 Q.00
4 o.0k& a.7e L.0o -1.00
= o.oz a.g3 la.00 zl.00
& o.1a0 .3z zl.00 Z&8.00
7 0.1z 0.94 Zzg.00 31.00
=] o.1& a.37 43 .00 15.00 W
Decimal delimiter | Full stop (.) v| Data delimiter | Tab delimiter v|
Data begin from line Cone resistance is correcked [
Depth colurmn qc column fs column u column ather column
Input data convertion
[ onwvert original depth From tometers [ | Convert original fs from  [MPa w | tokPa
[] convert original gz from MPa w | to MPa []convert original u from ~ [MPa w | to kPa
[ W Import file ] [ 3K Cancel ]

Data import dialog

CPeT-IT can read data that are stored in an ASCII file with extension .txt, .dat, .cor.
While browsing to your hard drive you will see all files that match the above extensions
in the File selection list box located at the top right area of the dialog. Clicking on a file
will instruct the software to load the contents of the file and present them inside the
Data preview area. In this way you may browse to the contents of the file prior on
inserting it into the software. The preview area will also provide you with additional
information you may need in order to import the file correctly e.g. the line number from
where the actual data begin. If the Auto assign name checkbox is checked each CPT
file will be given a new file name, starting with CPT-01 otherwise the CPT file will be
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named after the associated file name without the file extension (e.g. .cor). The file
name can be changed to match the actual file name by using the CPT data - Rename
CPT feature when a file is highlighted. You may also select multiple files by holding
down the Ctrl key on the keyboard while clicking on the file names.

As a general rule, the data file must contain at least 4 columns of data in the following
order, depth - cone resistance - friction resistance - pore pressure (where pore
pressure is the penetration pore pressure u measured behind the cone e.g. u2).
Additionally the program will look for a fifth column which may contain any other data
such as electrical resistivity or UVIF. If other columns exist in the data file the
software will ignore them.

Based on the data preview, you must provide the software with additional information
regarding the data structure inside the file. CPeT-IT needs to know what character is
used as a decimal delimiter, what character is used as a data delimiter (separation
character between column data), from which line the actual data start (after any
header information) and if the data file contains the raw cone resistance
measurements (there are cases where your CPT contractor may give you a file
containing the corrected cone penetration resistance g, instead of the raw field value

d.)- Making the right selections inside the Data input parameters is very crucial for a
successive completion of the import procedure.

Finally, in case that the data in your file do not meet the units specification you can
select the corresponding check box for the value you wish to convert e.g. if your data
file contains depth measurements in feet and your project's unit system is set to SI
then you should check the Convert original depth from checkbox and from the drop
down list select feet.

In order to import the file click on the Import file button. If an error while reading the
data file occurs, the software will display a message stating the line number where the
error appeared. All data prior to that line will be included in the imported data. Such an
error may occur when there are blank lines in your original data file. In any case you
can preview the imported data and decide whether to keep them or edit the original
file to fix the error and reimport. (A common error would be not to set the data
delimiter to the correct character and so the software will not import any data as an
error will be raised from the very first line).

Message

&n error occured while processing line 4754725,
Flease check wour input daka and settings,

Line presview:
Depth () qc { MPa) Fs (MPa)

Error message from data import procedure

Note

If there are multiple files in your selection

© 2014 GeolLogismiki
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you must make sure that the file
structure is common to all selected files
otherwise the import procedure will fail to
read all files

3.2.1 Importing .cor files

Gregg Drilling Inc., provides its customers with an ASCII text file containing the raw
CPTU field measurements. This file has an extension .cor and when selected the
software will make the appropriate adjustments for the various data input parameters
and convertions automatically. After selecting such a file just click on the Import
button to let the software read and import the data to your new CPT entry.

© 2014 GeolLogismiki
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A Import CPT data |’._||’E|[$__(|
File selection
Select Directory File selection (*.txt, * dat or *.cor)
() fppteerifierLogs | |[=]010C23.cor ~
[5) bidnabble =| 010C23, kxk
=7 Deskkop B
[C5) GeoLogismiki 2‘1143':13":'”
) GMC | ||#]270c02.cor
[y Garilla Farrmat =] 270002 txt
. B |27eHSE-POST-15, cor
D Matrix ‘1CIay silk and sand.cor
- 2 .
2 MyDXFReader | CPT 08-26_m.bxt
{5 Mews Falder () cpthi bxt =
[C3) Other software (2] CPTU 142.txt
() Test Data . [Z] cptu_a_somma,dpk. kxk
H [_a "?E‘EI'LPDTEXV'KU ~||E] cpku_A_somma.kxk v
|51 \Documents and Settings),JohnDesktop) Test Daka fAuko assign name [
Data preview & input parameters
4 0.100, &8.630, 0.140, 0.930 -
E 0.150, 92,320, 0.z41, 1.431 —
& 0.z00,  77.803, 0.314, 2.504
7 0.2E0,  57.667, 0.z11, 2.7EE
& 0.300, 42.040, 0.137, 2113
] 0.3&0, 42.E01, 0,13k, 2113
10 0.400, E1_:60, 0.146, Z.970
11 0.450, E5_171, 0.1s1, Z_B8EE w
Decimal delimiter |Fu|| stop .3 w | Data delimiter |Cc:mma (ad » |
D ata begin from line Cone resistance is corrected [
Depth column qc column fe columni 11 columi ather column
Input data corvertion
[]canvert original depth From ko meters Carvett ariginal Fs Fram | ksF “ | ko kPa
Canvert original gc From ksf w | ko MPa Corvert original u From _ to kPa
[ W Impaort File ] [ 3£ Cancel I

.cor file selection for SI project units

3.2.2 Importing .xlIs files

Importing CPT measurements from a Microsoft Excel® file is similar to the procedure to
import data from an ASCII file. Just browse to the directory where the file is stored
and select it. A preview of the file contents will be displayed in the XLS Preview portion
of the dialog. CPeT-IT will include all Sheets in the preview area but will import data
only from the selected one.
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3.2.3

5 | Import data from XLS |Z”E|E|

File selection

Select Directory

[C5) reset trial A~
) BT
() 5BTn
|5) SectionMaker
() Test Data
) Test Dataver 1.2
L5 trial =
|5 butarials
{C3) UpdateBuilder File
) Security Includes
I3 SimSlope
[ SPAS 2007 3
[ cGeoLogismikiiProjects\Project 181 Test Data ver 1.2 Auto assian name
FLS preview
= | 400C05-MLL xls
1 |2 3 4 5 6 »
35 Depth Depth Elew. Elew. qc qt
36 [rm) 1] [mn) ] [t=f] [t=f) E
37
38 0075 | 0L24E 0.075 -0.246 200 201
39 0225 0733 0.225 0.738 200 200
An naTe 17 1 aT7E A N 2 nn 2 .’
<ijm| >
VCPT Summary f

Import data properties | Units convertion

D ata begin from line
Depth column qc column fs column uZ column El Other

’ W Import file ” 3 Cancel ]

XLS import dialog

Make sure that all the import properties are entered correctly and click on the Import
file button to create the new CPT file.

Importing .gef files

GEONET, the central Dutch website on Geotechnics, developed the Dutch national

GEF-standard on geotechnical data-exchange. CPeT-IT provides support for importing
data from a GEF CPT data file.

Browse to the directory where your .gef files are stored and select one so that you
can specify the structure of the file. When you select a .gef file the following dialog

© 2014 GeolLogismiki



Overview 17

appears:

GEF-CPT import specification

Please notice that the settings bellow will be used For all
selected GEF files so make sure that all files have the
! ! same structure e.q. cone resistance column is stored in
J A the 3rd column in all GEF files

Specify columns to read

Dept | S - |

Caone resistance | - W |

Friction resistance | - W |

Pore pressure | - R |

Other data | - W |

W oK

The software will read the file and fill the drop down lists with the information that is
included in it. You must make the appropriate selections keeping in mind that you must
provide information for at least four columns. The dialog then can look like this:
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GEF-CPT import specification

Flzase notice that the settings bellaw will be used For all
selected GEF files so make sure that all files have the
! \ same struckure e.q. cone resistance column is skared in
1"& the 3rd colurnn in all GEF files

Specify columns o read

Depth |1. penekration length (m)

Zane resistance |2. cone resistance gc (MPa)

Friction resistance |3. Friction (MPa)

Pore pressure |5. pore pressure uZ (MPa)

Other data |4. inclination (resultant) (degrees)

You can see that the measured pressures are all in MPa so you will have to make the
appropriate conversions. Click ok the OK button to close the dialog. Now the data are
visible in the Data preview area. The Data delimiter should be set to Tab delimiter.

The columns association defined in the above dialog will be used for all selected .gef
files in the Files selection list box. If you wish to redefine columns, just click on the
small button located above and to the right of the file list.

File selection
Select Directary: File selection (*.gef) g
) AppverifierLogs _' 09.23.311_CPT-01Tk.GEF
|5 bidnobhble g 10,14,009_Tank-35-17-4,GEF
= B Desktgp EH. l':'|4?_':PT 1.5EF
) Geologismiki @ CTmain Linhares CPTU 102, GEF
) GMC 5
[ Gorilla Format
{5 Matrix
() MyDEFReader
) Mew Folder Click here to
[ Other software redefine columns
|9 Tesk Data association
i ._@ EIIEII?IEDDTEXVIKIfI v
|3 \Documents and Settings)JohnDeskkop Test Data Auto assign name [
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3.3 Defining CPT parameters

CPeT-IT uses established empirical correlations to estimate geotechnical parameters.
Many of them have constants that have a range of values depending on soil type,
geologic origin and other factors. The software uses default values that have been
selected to provide, in general, conservatively low estimates of the various
geotechnical parameters. These default values are assigned to every new CPTU data
you import automatically.

The following empirical correlations have been used to calculate parameters:
Input:

. Units for display (Imperial or metric) (atm. pressure, pa = 0.96 tsf or 0.1
MPa)

o Elevation of ground surface (ft or m)

o Depth to water table, z,, (ft or m) - input required for each CPT sounding.

Equilibrium water pressures are assumed hydrostatic relative to the input
GWL

o Net area ratio for cone, a (default to 0.80)

o Relative Density constant, C,. (default to 350)
o Undrained shear strength cone factor for clays, Ny, (default to 14)

o Over Consolidation ratio number, k.,

(default to 0.33)
o Unit weight of water, (default to g,, = 62.4 Ib/ft® or 9.81 kN/m3)

o Probe radius (default to 0.0183 m)

Output:

Total cone resistance, q; (tsf or MPa)
Friction Ratio, Rq (%)
Soil Behavior Type (non-normalized), SBT

Unit weight, g (pcf or kN/m3)

Total overburden stress, s,, (tsf)
Insitu pore pressure, u, (tsf)

Effective overburden stress, s, (tsf )
Normalized cone resistance, Q4
Normalized friction ratio, F_ (%)
Normalized Pore Pressure ratio, Bq

Soil Behavior Type (normalized), SBT ,

gy =9, +ux(1l-a)

Re = (fs/q;) x 100%

see note

based on SBT, see note
Syo =9 XZ

U, =9y X (z-2,)

Svo = Svo " Yo

Qi =(ag = Sy0) / S'vo

F. =fs/ (g - syo) X 100%
By = U - U,/ (a - Sy)

see note
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SBT, Index, I_ see note
Normalized Cone resistance, Qy, (n varies with I.) see note
Estimated permeability, kgt (crmysec or ft/sec) see note
Equivalent SPT Ng,, (blows/ft or blows/30cm) see note
Estimated Constrained Modulus, M see note
Estimated Relative Density, D, (%) see note
Estimated Friction Angle, f', (degrees) see note
Estimated Young’s modulus, E (tsf or MPa) see note
Estimated small strain Shear modulus, G, (tsf or MPa) see note
Estimated Undrained shear strength, s, (tsf or kPa) see note
Estimated Undrained strength ratio S./Sy'

Estimated Over Consolidation ratio, OCR see note

In order to view or edit these constants select a CPTU sounding and from the menu

CPT data click on the CPT Properties command (alternatively you may click on the

5

button located on the CPT File Manger toolbar). The following dialog will appear:
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Calculation Properties g|

Averaging Measurmenks ...

Average inkerval |5 “

General Properties .

Graund elewation 0.00| {m) Probe radios 0.0000 | {m)
GWT {m} Cone area ratio 0.85
[Imon-hydrostatic piezom. profile Tune...

Auto bransition layer detection Z

Other properties

Cone type (Uknown CPT Date| Tpim  , 25 ZenTepPpiou 2012 % D
Cone operatar |Uknown
Local co-ordinates
% co-ordinate 0.00 Y co-ordinake 0,00
Global co-ordinates (WESE4)
(%) Decimal degrees Latitude 0,000000 Longitude 0. 000000
O Deqgrees, Minutes, Seconds Latk,
Lon,

[ Save coordinates only l

l W Apply to al ] [ W oK ] [ 3 cancel ]

CPT calculation properties dialog

The calculation properties are:

e Average interval: Available selection is 1, 3 or 5. The number denotes how many
values will be used in order to produce averaged results. If 1 is selected there is no
averaging of data. When either 3 or 5 is selected, the data are averaged every 3 or
5 intervals and presented as a rolling average.

e Ground elevation: Elevation of the free ground surface. This value can be entered for
each CPT file or applied to all files.

e GWT: Ground water table below the free ground surface starting from zero value at
the surface. For over-water projects, a negative value should be provided to identify
that the water level is above the ground surface. For over-water CPT it is often
common that zero load CPT base line measurements are taken at the mudline and in
these cases the GWT should be input as zero, since the total weight of the water
above the mudline has been removed in the baseline measurements. For over-land
projects, this is typically the depth below ground surface.
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e Probe radius: Radius of the cone used for the calculation of c, in the dissipation
module.

e Cone area ratio: The net area ratio for the cone (default value to 0.85).

e Non-hydrostatic piezom. profile: When checked a custom profile of pore pressure
values may be defined and used.

e Cone resistance is corrected: When checked the software will assume that imported
raw cone resistance q_ is already corrected and equal to g,

e Unit weight of water: Unit weight of water (default value to 9.81 kN/m3 or 62.40 Ib/
ft3).

e Auto unit weight: When checked the software will use a built-in function to estimate
unit weight based on q, and R.. If unchecked then a list of custom values can be
used or apply the constant value entered in the edit box.

e Auto OCR number: When checked the software will try to estimate over consolidation
ratio number, k __for every CPT point. If unchecked then a custom constant value is
used (default value to 0.33).

e Auto N,,: If checked then undrained shear strength cone factor for clays, N,, will be

estimated by the software at every CPT point otherwise a constant value will be
applied (default value to 14).

e D, constant: Relative density constant, C,_(default value to 350).

o C  cutoff: At very low penetration depths (close to the free ground surface)
normalization factor n may take large values resulting to large Q,, values. Enabling
this option will set a maximum to the calculate C_ (default value is 2.00)

e N,: This is a constant used for the calculation of soil sensitivity (ranges between 5.0
to 10.0 with an average value of 7.10)

e Calculate SPT: Selection to choose between the estimation of corrected Ne, SPT

values or normalized corrected SPT values N1(60)

e Auto transition layer detection: When checked the software will try to detect data
that are in transition from either clay to sand or vise-versa. Data belonging to
transition zones will not be plotted in the estimations plots and will not contribute to
average values used in the Geotechnical Section module. Click on the Tune button
to fine tune the detection algorithm.

In order to apply any changes made to the selected CPTU just click on the OK button.
If you wish the changes made to be the default values for every CPTU that you will
create click on the Save as default button. If you click on the Apply to all button, all
values entered in this dialog will be applied to every CPTU sounding in the current
project. Save coordinates only button will cause the dialog to close applying the
changes made to coordinates only.

Closing the above dialog will hot cause any recalculation of the estimated properties.
To do so you will either need to recalculate all CPTU soundings or just the selected
one. Click on the Calculation menu and select the appropriate command. Alternatively
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you may click on the button in order to recalculate all CPTU soundings.

3.3.1 Transition layer detection

Fine tune transition layer detection algorithm |§|
1.00 Ic walues (minimurn - macximum): 1,90 - 3,05 3.60
(¥} [
14 )

Detla Ic ratio 0.0300 Min num., of points

SBTn Plot MNorm. Soil Behaviour Type
i

Silty =and & =andy =ilt
Clay & =ilty clay
Silty =and & =sandy =il

Silty zand & =andy =ilt

Clay

Sand #& sily zand
Clay

Clay & =ily clay

Clay & =ilty clay

Sand & sily 2and
Silty =and & =sandy =il
Clay & =ilty clay

Silty =and & =andy =ilt
Clay & =ilty clay

Clay & =ilty clay

Clay & zilty clay

Clay & =ily clay

Silty =and & =sandy =il

Sand & sily =and
Silty =and & =andy =ilt

Depth {m)
Depth {m)

Sand & silyy zand

Silty =and & =sandy =il
Silty zand & =sandy =il
Silty =and # =sandy =il
Sand # =ilty =and
Silty zand & =andy =ilt
Silty =and & =andy =ilt
Silty =and & =andy =ilt
Clay

Clay
Sand & sily zand
Sand & =ilty =and

Clay & silty clay
o 1 2 3 4 o 2 4 [ 3 m 12 14 1k 18
Ic (Robertson 19900 3BT {Robertson 1990)

[ W Apply H 3 cancel ]

Transition detection dialog
The software will ignore data when the cone is in transition from either clay to sand or
vise-versa. To do this the software requires a range of I_ values over which the
transition will be defined (typically somewhere between 1.80 < I < 3.0) and a rate of
change of I_. Transitions typically occur when the rate of change of I_is fast (i.e.
delta I_ is small). The user can modify both the range (using the sliding scale) and the
rate of change of I_ (delta I.) and observe which parts of the cone profile will be
deleted from the liquefaction assessment (deleted sections are shown in red on the I
plot below). To change delta I_, move the cursor over the current delta I_ value in the

box and input an alternate value, then click on the button to see the new red

© 2014 GeolLogismiki



24

CPeT-IT User's Manual v.1.4

3.4

sections that will be deleted. The user can also move the sliding scales above to
modify the range of I_ to define the transition. User judgment is required to optimize

the amount of data that will be deleted. Finally, using the Min num. of points edit box
you may instruct the software to keep detected transition layers with a minimum
number of CPT points according to the number entered. Using the up and down arrows
CPeT-IT will recalculate the layers automatically.

Click on the Apply button to accept changes made.

Editing CPT data

It is a common practice to hand auger the first centimeters before inserting the cone
to the ground. Also, during the test, the cone can meet refusal on a soil layer that
cannot penetrate and special treatment should be made, allowing the cone to continue
after the hard layer has been drilled out. To include such information in your CPTU data
and be able to present it in the raw input plots, select a CPTU element and from the
menu CPT data click on the Edit CPT data command. The following dialog will appear:
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CPT data editor %]
Data Manipulation | Samples Sample CPT plot preview
CPT raw data bable ,. HAMD AUGER
Mo  |Depth{m} gc{MPa)  fs (kPa) u {kPa) Other - ; Soil Sample
— 4
1 0.20 -9999.00 -9999.00 -9999.00 0.00 6-% oy SameE
2 0.25 -9999,00 -9999.00 -9999,00 0.0a s Soil Sample
3 0,30 | -9999.00  -9999.00 | -9999.00 0,00 E_____‘ Soil Sample
4 035 | -9999.00 | -9999.00 | -9999.00 0.00 10 :___;- cod Sample
5 0.40 -9999,00 -9999.00 -9999,00 0.0a 12
b 0.45 -9999.00 -9999.00 -9999.00 0.00 14 é- I . pl
T 0.50 -9999.00 -9999.00 -9999.00 0.00 16 - )
8 0,55 -9999,00 | -9999.00 | -9999.00 0.00 C @t Sample
9 0.60 -9999.00 -9999.00 -9999.00 0.00 =
10 0.65 -9999.00 -9999.00 -9999.00 0.00 E:
11 0.70 -9999,00 -9999.00 -9999,00 0.0a
12 0.75 -9999.00 -9999.00 -9999.00 0.00
13 0.50 -9999.00 -9999.00 -9999.00 0.00
14 0.85 -9999,00 -9999.00 -9999,00 0.0a
15 0.90 -9999.00 -9999.00 -9999.00 0.00
16 0.95 -9999.00 -9999.00 -9999.00 0.00
17 1.00 -9999,00 -9999.00 -9999,00 0.0a
18 1.05 -9999,00 -9999.00 -9999.00 0.00 e o [
qc, fs, u: -9993 (Hand auger), -86a5 (Drill out), -7777 (Data loss) ELN R - —
9876 (Cuskom besxt) |DENIAL | R Ry
;
[ 3=k Insert dummy rowis l l |=} Remove selected rows l u 10 SCD =0
[ W OK l | 9 Cancel

Edit CPT data dialog

It is possible that the contractor of the CPTU created a file where for the first 1.50
meters all recordings are set to zero for the reason that no measurements where taken
since this depth was hand augured. The software in general, will omit values equal to
zero and this is why on the sample plot at the right displays the q_ value starting from

a depth of 1.55 meters. In order to display the area where soil has been hand augured
or drilled out you need to change the measurement values to a value of -9999 for hand
auger or -8888 for drill out or -7777 for Data Loss. To do so just select the cells in
depth column that need to be altered using the mouse (or using the arrow keys holding
down the SHIFT key on your keyboard) and right click on the selection. A pop up menu
appears:
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Row is Hand Auger

Feow is Drill Ot

Fow is Daka Loss

Selection is Hand Auger

Selection is Drill Dok

Selection is Data Loss

o o o o oo o

Select the Selection is Hand Auger command and the software will fill the appropriate
cells with the value -9999. Immediately you will see the changes made in the sample

plot.

CPT data editor

|

Daka Manipulation | Samples

CPT raw data table
Mo  |Depth{m} gc{MPa)  fs (kPa) u {kPa) Other
1 0.05 -2999.00 -9999.00 -9999.00 0.00
2 0.10 -3999.,00 -9999.00 -8999.00 0.00
3 0.1% -2999.,00 -9999.00 -9999.00 0.00
4 0.20 -3999.,00 -9999.00 -8999.00 0.00
3 0.25 -9933.00 -9939.00 -9999.00 0.00
B 0,30 -93999.,00 -2999.00 -9999.00 0.00
7 0.35 -2999.00 -9999.00 -9999.00 0.00
i 0.40 -9933.00 -9939.00 -9999.00 0.00
9 0.45 -2999.,00 -9999.00 -9999.00 0.00
10 0.50 -3999.,00 -9999.00 -8999.00 0.00
11 0.55 -9933.00 -9939.00 -9999.00 0.00
12 0,60 -93999.,00 -2999.00 -9999.00 0.00
13 0.65 -2999.00 -9999.00 -9999.00 0.00
14 0.70 -9993.00 -9999.00 -9999.00 0.00
15 0.75 -2999.,00 -9999.00 -9999.00 0.00
16 0.50 -3999.,00 -9999.00 -8999.00 0.00
17 0.55 -9999.00 -9999.00 -9999.00 0.00
18 0,90 -23999.,00 -93999.00 -9999.00 0.00

qc, fs, ur -9999 (Hand auger), -3333 {Drill out), -7777 (Data loss)

9876 (Custom bext) |DENIAL |
’ 3=k Insert dummy rowis l l =} Remove selected rows l

Results at a start depth > 0.00 m

Sample CPT plot previem

Depth

10

11

1z

HAME

AUGER

mpls

mple

N‘( N

ater

zaml

N

<

/)
/

$

—__
S5

=1 10 15 20 25 3
qc

0 35

W oK l ’ 3 cancel

There can also be the case where the CPTU data file includes only the soundings. In
this case, data could start directly form depth 1.55 meters so you will need to insert
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dummy measurement values from depth 1.50 up to 0.0 meters. Select the cell where
you want to append rows and click on the Insert dummy rows button. The following
dialog will appear:

|#=k Insert Rows | | Append Rows

Ouprs
Ooomnte

Reference depth: 1.500 m
Sounding step: 0,050 m

Type |HAND ALUGER v |

38 Cancel

The dialog displays the reference depth which is actually the start depth for the
insertion operation. Sounding step displays the data step that will be used for the
inserted rows (the sounding step is the average step calculated from the original data
file). Select Up to if you want to insert rows before the reference depth or Down to if
you wish to insert rows after the reference depth. In the associated edit boxes insert
the end depth value. From the Type drop down list select the type of data to be
inserted (Hand auger or Drill out). Click on th OK button to commit the changes to your
data. Since the changes cannot be undone the software will ask you if you wish to
continue with data replacement.

Messsage

L] "_n., You are about to replace CPT data, Are you sure you wish ko continue?
L

l[ Mo

If for some reason, data points from your CPT are missing you can use the Append
Rows section to "inject" the values missing in the correct place using the same
technique as described above.
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34.1

3.5

Direct edit raw CPT data

Sometimes it may be useful to edit a few raw measurements in order for example to fix
peaks in gc profile due to rod change. The software provides a quick and easy way to
locate and fix these values without the use of the CPT data editor. The procedure is
described below:

1. Enable the direct edit mode by clicking on the " button on the main toolbar or
from the CPT Data menu select the Enable Direct Edit Raw Data command. The icon on

the toolbar will remain pressed (highlighted) to visually inform that the feature is
enabled.

2. By holding the SHIFT key on your keyboard locate the value you wish to fix.

3. Click on the corresponding cell and edit the value. Press Enter on your keyboard to
commit the change or just click anywhere outside the cell. The plot will be updated
automatically but no calculations are performed during this step.

4. Disable the feature by clicking on the highlighted icon (in order to avoid any
accidental changes in raw data) and recalculate your CPT.

Note

Direct edit mode allows
changes to depth, q_, f, and

u, values only.

Loading a project
To load a previously saved project file, click on the File menu and select the Open

Project... command (alternatively you may click on the = ! button located on the main
toolbar). The software will prompt you with a question regarding saving the current
project first.

Message

:{_) Current file has changed, Do wou wish to save the changes?

[ Yes l [ Mo ] [ Cancel

Unless you click on the Cancel button the standard Windows load dialog will appear:
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Open project file

?X

Loak i | | trial V| ) ? % [~
" [)NoS
:'g 2; ICIReports
My Recent 56T
Documents | [5)SETR
=
?'['-' ;.__}' test.cpt
Deszkiop
by Documents
by Cormputer
Q File narme: || A | [ Open l
by Metwork | Files of type: | CPT Interpetation File [*.cpt] v | [ Cancel ]

Open project file dialog

Browse to the directory where your project file is located, select it and click on the
Open button.

3.6 Saving a project

To save a project and all the CPTU data entered just click on the menu and select the

Save Project command (alternatively you may click on the = button located on the
main toolbar). The standard Windows save dialog will appear:
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Save project to file E]
Savein: |E}TestData V| (€] G A
i :_-_}' another test,cpt
il L‘?testl.cpt
L\b =
My Becent 4-.._? kest.cpt
Documents |7 test_peter.cpt
?‘-“:
[
Deszkiop
by Documents
by Cormputer
" File narme: | A | [ Save l
by Metwork | Save as upe: |EF'T Interpretation File [*.cpt] v| [ Cancel ]
Save project dialog
Browse to the directory you wish to save the file. Enter a name on the File name field
and click on the Save button. The above dialog will be displayed only once, the first
time you try to save a new project. If you need to rename a previously saved project
select the Save As... command form the File menu. The above dialog will appear again
and you can now define the new name and location of the project file.
3.7 Printing results

CPeT-IT can create single reports for every level of interpretation or an overall report
for every CPTU in the project. Batch reports can also be created for the selected
CPTU (a selected CPTU for batch printing is identified by a tick mark).
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CPT files

1. CPT-01

Depth: 39.65 m

Average results: 5 intervals
Elevation: 195.50 m
Ground water table: 2.65 m
Soil unit weight: Auto calc.

2. CPT-02

Depth: 18.80 m

Average results: 1 interval
Elevation: 193.00 m
Ground water table: 2.50 m
Soil unit weight: Auto calc.

3. CPT-03

Depth: 12.05 m

Average results: 3 intervals
Elevation: 0.00 m [
Ground water table: 2.00 m

Soil unit weight: Auto calc.

Selected CPTU for single

report

CPT files
petiizasin
Depths 180 m
Depths 1245 m [
Depthi 2000
AT

Ticked entries will be included
in the batch report

The software provides seven (7) single reports that may be included in any
combination in the final generated report. From the Reports menu select Report Pages

Settings or alternatively click on the icon of the main toolbar. The following dialog
appears:
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Report Settings
Available Pages
F.av Daka Ploks
Transition Layer Detection Results
S0il Behavior Tvwpe Page (SET) Plots
Marm, Soil Eehavior Type Page (SETn) Plaks
Schneider Flots

Fuzzy Classification

Other Pages

v| Settlements Report ]
v Bearing Cap, Report
+| Dissipation Test Repoark

v| Pile Capacity Repart
| Geotechnical Section Feport

Header Settings

Display Elevation Display Cone Type

Basic Interpretation Ploks

Basic Interpretation Ploks (Mormalized)
Estimations Plots

Annex

Other Pages

D Cuskaom Pages

[]Terms & Conditions

Zuskom Pages

Display Coordinates Display Operator

[oisplay Date  Display coords, |anal coordinates

Use file cache

vl
Click ko commit as default Save
[ W 0K l | 3 cancel

Report pages

Check the pages needed in the report and click the OK button to accept the changes.
Next time a single report or an overall report is created will include only the pages
selected from the previous dialog.

In all report pages the header will display data defined from the Project parameters

command
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Project: TestProject CPT: CPT-01 - Total depth: 39.65 (m)

Page 1f2

Sample basic report

From within the report dialog you may export pages directly to a PDF file or image files.

4 Advanced features

Some advanced features and techniques are presented below.

4.1 Importing data from other applications

It is not always necessary to provide the software with an ASCII text file in order to
import data. You may use the standard copy and paste procedure between any
application that can handle tabular data and CPeT-IT, simply by editing an empty data
file. From the content specification dialog click on the New empty file radio button.
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Mew CPT file content specification

@ Select type of new file

Please make a selection regarding the conkent of the new
CPTU data entry,

"y Read data From text file

() Read data From ©LS file

(%) Mews empty file fimport data later)

() Import daka From CPeT-IT project file

'Z:\}':Z' Show info... [ a4 H Cancel ]

Copyright © 2007 GeoLogismiki

Create a new empty CPTU file

A new empty CPTU entry will be added in the list. Right click on it and from the pop up
menu select Edit CPT data.

EE Impart single CPT file
EE Delete selected ZPT
Rename CPT

CPT Properties

Edit CPT data

X [Eil] e

Delete all CPT files

Calculate selected

|| Calculate all parameters

From your spreadsheet application select the data that contain depth values and copy
them. In the CPT data editor dialog right click on the first empty cell in the depth
column and from the pop up menu select Paste from Clipboard.
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Mo |Depth {m)| gc (MPa) | fs{kPa) u {(kPa) Other

Ruows is Hand Auger

R is Drill Sk

Selection is Hand Auger

Selection is Drill Out

Paste From Clipboard

The software will create as many rows as needed to fit all the data from memory.
Repeat the same procedure for other values (cone resistance, sleeve friction an pore
pressure). You must always have in mind to paste data that comply with the project
unit system.

4.2 Adding sample data

Since it is possible to collect small diameter, disturbed soil samples with the same CPT
pushing equipment immediately after the CPT, you may need to display this information
inside the raw cone resistance plot. Select a CPTU data and open the Edit CPT data
command and click on the Samples tab located at the top of the dialog.
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CPT data editor X
Sample CPT plot preview
Data Manipulation | Samples
HAMD AUGER
Sample No.: 1 Sample No.: 4 z "‘_f.- ais |
o] Sample
From Depth:  Z.00m From Depth:  &.50m 4 dil gample
To Depth: 2.50m To Depth: 9,00 m £
Teuxk: Soil Sample Teuxk: Soil Sample Soil Sample
Skart From: 60 % Skart From: 60 %% ® ?_.'__
Sample Color: Sample Color: 10 T | Soil Sample
'3 ,=_——E Soil Sample
Sample No.: 2 Sample No.: 5 3__ I
14 1 gl
From Depth:  3.00m From Depth:  9.85m c-'L._,_,_
Ta Depth: 4,50 m Ta Depth: 11.25m 161 — [ P
Teuxk: Soil Sample Teuxk: Soil Sample F
Skart Fromn: 60 %% Start Frorn: 60 %% =
Sample Color: Sample Color: §
]
Sample No.: 3 Sample No.: 6
From Depth:  &.00m From Depth: 12.00m
To Depth: .00m To Depth: 14.80 m
Teuxk: Soil Sample Teuxk: G Sample
Skart Fromn: 60 %% Start Frorn: 60 %%
Sample Color: Sample Color: -
a4
s T
36 [
r——
28 "
< | > =
T
’ fi=, Add sample ] ’ fiz Delete selected l [ %, Update Samples Only ] 0 10 :g =0
[ W 0K ] | 3 cancel

Samples tab in the CPT data editor

To insert a soil sample just click on the Add sample button and a new sample entry will
appear at the end of the samples list. In the From edit box enter the depth from
where the sampling procedure began. In the To edit box enter the depth where the
sampling procedure stopped. In the Start From edit box you may enter a value which
denotes the relative distance to the plot width from where the sample will appear.
Click on the color box to define a custom color for the sample.

To delete all samples from the current CPTU click on the Clear all button. To delete
only the selected one click on the Delete selected button. Clicking on the Update
Samples Only button will close the dialog and save only the samples information.
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4.3 Adding custom estimations data

It is possible to plot soil parameter data measured by other means like laboratory

tests, over the estimations plots from CPTu. Click on the icon located at the far
right of the top toolbar and the following dialog will appear:

A User Estimations Data |'._ |'E|[5Z|
Custom Data

Depth {m]) Ksht SPT NGO Constrained Dr (o) Friction | Es (MPa) | Go (MPa) | SuPeak Su

{m/s) |({blows/30cm})| Mod.{MPa) angle (*) (kPa) Remc
bt
< >
[Ipisplay Data in Floks
[ W oK ] [ ¥ cancel ]

Custom estimations input dialog

Using the above displayed table enter depth and soil parameter values. When finished
check the Display Data in Plots checkbox and click the OK button. Custom estimations
data will now be plotted over the CPTu estimations plot in red dotted line.
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4 User Estimations Data

Cuskom Data
Depth {m} Ksbt SPT MNe0 Constrained Dr (%) Friction | Es (MPa) | Go {(MPa) | SuPeak Su OCR 5
{m/s) |{blows/30cm}| Mod. {MPa) angle (<} {kPa) Remold.

0.00 0.00 0.00 0.00 0.00 0.00 17.00 18.00 0.00 4,50
3.00 0.00 0.00 0.00 0.00 0.00 0.00 12,50 0.00 0.00 2,50 —

4,00 0,00 0,00 0,00 0,00 0,00 0,00 17.00 158.00 5.00 2,30

5.00 0.00 0.00 0.00 0.00 0.00 0.00 19.00 20.00 0.00 2.20

6.00 0.00 0.00 0.00 0.00 0.00 0.00 20.00 20.00 6.00 z.10

700 0,00 0,00 0,00 0,00 0,00 0,00 20,00 0,00 0,00 1,80

§.00 0.00 0.00 0.00 0.00 0.00 0.00 Zz2.00 0.00 7.00 1.80

9.00 0.00 0.00 0.00 0.00 0.00 0.00 25.00 26.00 0.00 1.80

10,00 0,00 0,00 0,00 0,00 0,00 0,00 2700 0,00 &.00 1,80

11.00 0.00 0.00 0.00 0.00 0.00 0.00 30.00 0.00 0.00 1.80

12.00 0.00 0.00 0.00 0.00 0.00 0.00 33.00 0.00 9.00 1.80

13,00 0,00 0,00 0,00 0,00 0,00 0,00 35.00 0,00 0,00 1,80

14.00 0.00 0.00 0.00 0.00 0.00 0.00 37.00 0.00 0.00 1.80

15.00 0.00 0.00 0,00 0.00 0.00 0,00 42,00 40,00 10.00 1.50
16,00 0,00 0,00 0,00 0,00 0,00 0,00 43,00 0,00 0,00 L.80) .,

[v] Display Data in Ploks
[ WOk ] [ 3¢ cancel ]

Custom estimations data

Ul:unstrained Modulus 0 Shear modulus o Shear strength UrDu‘lrained strength ratio o OCR
1 ¥ et S s 14 : ----%J_gupeakldd- 1 1
2 s—"é 2 (‘ 24 — 2 f--'__ 2
3 ,g' 3 B _,g 3 ] i 4
4 ‘r 4 T\' 4 4 (,—-" 4 ‘/"J
L B sl JoC . c
& ‘5 [ E 3 H } 3
7 i 7 7 W \' 7 i 7
] g 5 a L & 5 g a y
ﬁ 10 f -,EL 10 51 :EEI. 10 1 1 ;E 10 f -,EL 10
&1 T & 11 A1t T
12 12 ‘1 12+ L 12 L 12
13 f 13 ;l 13 \‘? 13 f 13
14 l% 14 1)1\ 14+ T‘ 14 1 14
15 15 15+ 13 15
1g 2 1e r 16+ 2 1 1e
17 l; 17 x{ 17 \i 17 17 f
18 18 18+ 18 18
12 ‘E 19 5 19 gt E 13 L 12 ‘E
20 20 20 20 20 ——
2 4 & 8 10 a 20 40 &0 =0 100 0 10 20 30 40 50 &0 Q 0.2 04 0.6 0.8 1 a 1 2 3 4 3
M{CPT) (MPa) Go (MPa) Su (kPa) Sufe v DR
Estimated Plots 1 | Estimated Plots 2

Estimations plots with custom data

Customizing Reports

To customize the interpretation report generated, click on the Report Pages Settings

command under the Reports menu or alternatively click on the iz button on the main
toolbar. The following dialog will appear:
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Report Settings

Available Pages
Raw Daka Plots
Transition Layer Detection Results

Sail Behaviar Type Page (SBET) Plots

Morm, Soil Behavior Type Page (SETn) Ploks Annex
Schneider Plots Cther Pages
Fuzzy Classification [Jcustom Pages

3

Basic Inkerpretation Plats
Basic Inkerpretation Plots {Mormalized)

Estimations Plots

[ Terms & Conditions

Other Pages

| Settlements Report ]
+| Bearing Cap, Report
+| Dissipation Test Report

| Pile Capacity Report
v| Geotechnical Section Report

Cuskom Pages

v Cusktaml.rpk
w| Customz.rpk

Header Settings

Display Elevation Display Cone Type Display Coordinates Display Qperator
[pisplay Date  Display coords. |Local coordinates w
Use file cache Click. to commit a5 default Save
WOk ] | 3 Cancel

Report settings dialog
From Available Pages section you can select which pages you would like to be included
- -
in the report. Click on the E button to deselect all pages or l=£] to select all.

From Other Pages section you can select additional pages generated from the various
software modules. The selected pages will appear after the interpretation pages and in

the order that appear inside the list. To rearrange the list use the buttons to
move the selected entry up or down respectively.

From Custom Pages section you can select the custom report pages you wish to
appear on the report. The pages will appear only if you have previously checked the
Custom Pages check box inside the Available Pages section.

Finally, from Header Settings you can select the information you wish to appear inside
the header of each report page.

In some Windows® 7 systems, strict user security settings do not allow the software
to create some temporary files needed from the creation of a report, so an error
message appears when trying to create a report which looks like the following:
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'6 The following error(s) have occured:

¥ (Cannot open file "C\Program Files (x86)\GeolLogismiki
Software\CPeT-IT\ce<&u! 61", The filename, directory name, or
volume label syntax is incorrect

Error message when trying to create a report

To avoid this error make sure to uncheck the Use file cache check box.

4.4.1 Custom Report Page

A custom report page can be created by calling in order to present any of the

interpretation plots available. Click on the g button on the main toolbar or select
the Custom Report Page command from the Reports menu.
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Custom Report Page El

Plaks
Plot 1 Plot 2 Plot 3 Plot 4 Plot 5

| v| |(N0ne) vl |(Nnne) v| |(N0ne) v| |(N0ne) vl
width | 5.3 & width | 53 2| width | 5.3 3| width 5.3 & width | 53 +
Space Between

’ 4 Preview Repart ] [ Save Report ]

Custom report page dialog

You may use up to 5 plots that will be presented on the page (the page layout will be
in landscape). Width of the plots and the distance between them can be edited using
the according Width edit boxes and Space Between edit box.
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Custom Report Page
Plaks
Plot 1 Plot 2 Plot 3 Plot 4 Plot 5
SBTn Index SPT mbD . Towng's modualus . Belative donsity Friction amgle
L L ] — 2 - 2 T
a .a‘r' 1 __:1 1 _‘_H" a ___"'
w0 % 10 ‘“‘g 10 "‘"} w0 _:""3
: 0= q= =
(13 113 -\_.-‘ 113 ‘_- (13 -_h
ELI % Eu E Eu ‘:'TPZ ELI ‘?3
£ B E £
g:: } E:: } g:: } g:: g
1-; &.— 1; _‘_._l- 1; -=.. 1-; -_:.
oL ==11. =——1 i =1 £ <
L] EC I ] _0‘0— 100 .uc- Ll :0.0- i w0 _1; #0100 El W -: 0
5D { blowes, J0om) Es (MPa) Or (%) o {deirees)
|1c (3BTn) e v | |Es ~ | |or Ral[Fiction angle
widkh | 5.3 % | wridth | 5.3 4| width | 5.3 2| width | 5.3 % | wridth | 53 +
Space Bebween
[ —, Previgw Report ] [ Save Report
Custom report page dialog with plots selection
Click on the Save Report button to save the custom report. The report file should be
placed on a specific directory inside the Reports directory of the software. In case the
directory does not exist the software will ask you to create it so you will need to allow
that operation.
442 Terms & Conditions

A special report page can be presented at the very end of the generated reports that
most commonly will contain the terms and conditions or privacy terms for the

generated estimations.
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A Terms & Conditions Q@g|
E 7 U s

Zaption

Terms & Conditions

[ [M | Import text From et ]

The standard Lorem Ipsum passage, used since the 1500s s

"Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do eiusmod tempor incididunt ot labore et
dolare magna aliqua. 1t enim ad minim veniam, quis nostrod exercitation ullamco laboris nisi ut aliquip ex
&a commodo consequat. Duis auke irure dolor in reprehenderit in voluptate velit esse cillum dolore eu

fugiat nulla pariakur, Excepteur sink occaecat cupidatat non proident, sunt in culpa qui officia deserunt
mollit anim id est laborom,"

Section 1.10.32 of "de Finibus Bonorum et Malorum™, written by Cicero in 45 BC

"Sed ut perspiciatis unde omnis iste natus error sit voluptatem accusantium doloremgue laudantiunm,
tatar rem aperiam, eaque ipsa quae ab illo inventaore veritatis et quasi architecka beatae vikae dicka
sunt explicabo. Memo enim ipsam voluptatern quia voluptas sit aspernatur aut odit aut fugit, sed quia
consequuntur magni dalores eas qui rakione valuptaten sequi nesciunt, Meque parra quisquam est, qui
dolarem ipsumn quia dolor sit amek, consectetur, adipisci velit, sed quia non nurmguanm eius modi tempora
incidunk ut labare et dolore magnam aliquam quaerat valupkatern, Ut enim ad minima veniam, quis
niostrum exercitationem ullam corporis suscipit laboriosam, nisi ut aliquid ex ea commodi consequatur?
Quis aukem vel eum iure reprehenderit qui in ea vaoluptate velit esse quam nikil molestiae consequatur,
wel ilurn qui dolorem eun Fugiat quo voluptas nulla pariakur?”

1914 translation by H. Rackham

"But I must explain to you how all this mistaken idea of denouncing pleasure and praising pain was born

and I will give vou a complete account of the syskem, and expound the actual keachings of the great
explorer of the truth, the master-builder of human happiness. Mo one rejects, dislikes, or avoids

pleasure itself, because it is pleasure, but because those who do not know how to pursue pleasure w

Save file Location
\Gealagismiki Z007\ProjectsiCPeT-IT trial\terms. rtF

Click to commit as default Save

[ W Ok l [ 3% Cancel ]

Terms & Conditions dialog

Click on the Import text from .rtf button to import text from an RTF file or
alternatively you may copy and paste the file contents from your word processor
application into the text area. The software needs to know the file name to use when
displaying this page so the Save file location area needs to be filled with the
appropriate information.

4.5 Creating overlay report

Overlay reports provide a visual mean of comparing CPTU data over depth. In order to
initiate the creation of an overlay report you must first check any CPTU file inside the

list.
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CPT files

CPT-01
Depth: 39.65 m

CPT-02
Depth: 18.80 m

CPT-03
Depth: 12.05 m

CPT-04
Depth: 20.00 m

CPT-05
Depth: 31.65 m

CPT-D6
Depth: 20.00 m

CPT-07
Depth: 20.00 m

CPT-D8
Depth: 15.30 m

CPT-D9
Depth: 12.20 m

RN

[<]

Onga|gpoo

(=

CPT-10
Depth: 12.25 m

<]

Selected CPTU files will be
included in overlay report

Click on the Reports menu and select the Create overlay report command. The
following dialog appears:
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Create overlay report r5_<|
CPT file selection Repart settings
Owerlay CPT files
CPT Mame Line color Pen wi... | Paintstyle | ¥ size Y size Pen color Peint style O Profile plots any
CPT-03 - z 4 4 ] v‘ - (") Estimation plots only
CPT-09 Z 4 4 -
CPT-10 2 4 4 Pen width Faint ¥ size EI © Al sections
Point ¥ zise EI
‘} Refresh selected Jﬂ Preview report
Total cone resistance Friction ratio Pore pressure SBTn Index
— CPT-03 reundievaton o [
o8] 0.5 0.5 o8]
— CPT-09 L . X
1 1 1 1
CPT-10 |~ = .
1.5 1.3 U 1.5 g 1.5
gL N e - o -
ll (’ i \{\
2.5 2.5 L * 2.5 : 2.5
tl [ < s S
R 3 __2#- : k3 i k3
253 A sl a5
. 1. ) ; ) .
PRI = 2] = .
.
45 b . FEN 45
5 ‘_\ : Lk“ 5
Tss \-\' 5 e 55
T e K;_“"'-, &
Bes s Sy 6.5
= e A 7
7.5 S 7.5
2 ~ & 2
i
a5 = e a5
2.5 " 2.5
i0 - i0
105 < \, 05
11 D 11
H T o
115 T 1.5
12 bt SR 12
ASRATARREY! T T T
0 5 10 15 20 25 30 35 s0 ] 1 2 3 4
Tip resistance (MPa) Ic
Profile plots [Mormalized plats | Estimations ploks (1) |Estimatinns plots {23 |

Overlay report dialog

The software will create all necessary plots using default settings regarding the color
of line used, point style for each line, plot scales etc. You may customize plot scales in
a way similar to the one described here. If you wish to alter the way each CPTU file is
plotted you must first select the file from the Overlay CPT files list box. CPeT-IT will
display the visual properties of the selected CPTU file. You may alter the following
attributes:

1. Pen color: From the Pen color drop down box you may define a different color for
the plot line of the selected CPTU file.

2. Point style: The Point style drop down list contains point styles that you may apply
to the selected CPTU line.

3. Point size: Using The Point X size and Point Y size spin edit boxes you may alter the
dimensions of the points.

4. Pen width: The number inside the Pen width spin edit box defines the thickness of
the CPTU plot line

To apply the changes made you must click on the Refresh selected button.
Immediately the selected CPTU file will appear eoth the newly entered properties.

To preview and print an overlay report just click on the Preview report button.
According to the radio button that is checked the report can display the profile plots
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only, the estimation plots only or profile and estimation plots.

4.6 Working with plots

4.6.1 Customizing plots

By default, when importing CPTU data, all plots use an auto scale feature to fit the
data in both vertical and horizontal axes. CPeT-IT allows you to modify the scale of
the axes by setting custom minimum and maximum display values. Consider the raw
input plots below:

Cone resistance Sleeve friction Pore pressure
o 0
0.5 N 0.5
1 1
1545 1.5
2 2
2.5 2.5
3 3
2.5 ) 2.5
4 4
4.5 S, 4.5
51 S 5
5.5 i 5.5
3 e [
6.5 g 6.5
E 7] ., E 7]
5 =15
'*E 5 et -*E 8
o ] ,,..-f"_'-_ o
cg5 { 0825
g 2
2.5 { 2.5
10 } 10
10.5 < 10.5
11 11
11.5] r—*‘s 11.5
12 Jpr 1z
12,5 12,5
[
13 h’? 13
12.5 q 12.5
14 14
14.5] £ 14.5
15 - 15
10 20 30 40 o 200 400 0 200 400
Tip resistance (MPa) Friction {kPa) Pressure (kPa)

Sample raw data plots

In order to customize the vertical axis just click on anyone of them. The following
dialog appears:
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Custom scale axis
Min, Max walues

) Aukamatic fit ko daka

%) Custom values. ..
Min walue Ma value
0,00 15,30

Desired increment

) Automatic
(%) Custom walue... 1.00

e

murber of minor ticks |1 =

[ ]apply to all plots (For selected CPT only)

| W oK | ’ 3 cCancel

The dialog will display the current axis scaling values, which are set to Automatic by
default. You may alter the minimum and maximum values that the axis can display by
entering data on the Min value and Max value edit boxes. Entering a custom value in
the Desired increment area the plot will try to display a label using this value as a
step. For example you may need to display the depth value every one meter so just
enter 1.00 into the associated edit box. The Number of minor ticks should be an
integer value which denotes the number of minor ticks between two depth increments.

Since the vertical axis displays a common variable for all graphs (depth) checking the
Apply to all plots checkbox will instruct the software to apply all changes made to all
plots, except the SBT charts. This feature is only available when editing a vertical
axes.

In a same manner you can alter the properties for the horizontal axis of each plot,
making them look like:
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Depth (m)

Cone resistance
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Sample raw plots with custom axes properties
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Custom scale axis
Min, Max walues

) Aukamatic fit ko daka

%) Custom values. ..
Min walue Ma value
| .00 | 60,00

Desired increment

) Automatic

(%) Custom walue... 20,00
Murmber of minor kicks -

| W oK | ’ 3 cCancel

Horizontal axes properties for the above
Sleeve Friction plot

All the above made changes apply only to the current selected CPTU file. In order to
apply the scales defined in one CPTU file to all CPTU files in the current project you
must double click inside any plot. The following dialog will appear:

Plot scale modification

EH Select an action from the following list

Accarding ko your selection below yvou may apply the current plak scales
ko all CPT plots of the same type or apply the scales of the current CPT
file ko all CPT Files in the project

(%) apply scales From current plat to all same plots

) Apply scales from selectked CPT file ko all CPT Files

[ Left axis ] [Eh:uttu:um axis ] [ All axes ] [ Cancel ]

1) Copyright @ 2007 GeoLogismiki

According to your selection you may apply the current plot scales (only for the plot
where you double clicked) to all plots of the same type for all CPTU files or transfer the
plot scales from all graphs in the selected CPTU file to all other plots for all CPTU files
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in the current project. You may also apply changes only for the left axes or bottom
axes or all axes.

4.6.2 Exporting plots

You may export plots in different file formats (GIF, JPG or PNG) by right clicking on a
plot. From the pop up menu select the Export plot as graphic command. The following
dialog will appear:

Plot export

% Export plot as graphic

Select from the list below, the file Format wou
wish the plok to be exported

(%) GIF Format

) IPEG Format

) PMG Format

[ Ok H Cancel ]

1 Copyright @ 2007 GeoLogismiki

File format selection

Select the appropriate format of the graphic file you wish to create and click on the
OK button. From the dialog that appears next, navigate to the directory you wish to
save the file, enter the file name (without any extension) and click Save.
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Save As

Save in: | | Test Data

v @ % @

D

iy Becent
Docurnents

[}
rn
h
=y
[=1
o

\$

My Documents

ty Computer

File: marne:

m

tdy M etwiark, Save as type:

thi:s: is & test jpa file

I

l

|JPEG Image File [*jpa)

’ Cancel ]

File save dialog

Picture:

RPIX

{Mone)

The above procedure exports the selected plot using the dimensions that are visible to
the user. If you wish to export all plots using custom dimensions select the Export
plots as graphic command from the menu CPT data..Export. The following dialog will

appear:
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Export plots as graphic

[ Inkerpretation plots | Estimation ploks

Faw qc data Ic
Raw Fs data SET
Pore pressure data SET normalized
Frickion ratio Maorm, pore pressure ratio
Cotrected cone resiskance SET plat (suumary plot)
Morm, cone resistance SETn plat (summaty plok)
Morm. Frickion ratio
| @ uncheckal | [ o checkal

Directaory

Current direckory

|1 C:Documents and Settings), JohmiDeskbop ’ _ |, Browse direckary

araphic format & size

% size (pixels) ¥ size (pixels)

{3 GIF format ) IPG Format ) PMG Farmat

’ W Export ploks ] ’ 2 Cancel

Export plots dialog

From the two (2) tabs you may select the plots you wish to export. Use the Browse
directory button to navigate to the directory you wish to save the exported plots (the
current directory is displayed under the Current directory label). Use the X size
(pixels) and Y size (pixels) to define the size of the exported graphic file. After
selecting the file format click on the Export plots button to complete this procedure.

Note

Plots are exported using fixed names. If
you export plots to a directory where you
previously exported plots from another
project, old files will be overridden by
new ones.
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4.6.3 Navigation helper tool

If you need to locate numeric data (input data or estimations) for points from a plot,
hold the SHIFT key on your keyboard while moving your mouse over the plot. There will
be a red mark pointing to the closest CPT point and according to the plot, the tabular
data will focus on the specified variable.

In situ data

qc {(MPa) | fs (kPa) | u{kPa) Other |qt{™MPa) | RF({%) | SBT |y ({kN/m3)

1.58 7275 -21.17 0.0a 1.69 4,21 3 17,50
1.40 65,95 -22.48 0.0a 1.49 J,.-"r 4,63 3 17,50
10 &0 By om Tebdadiedelyiget s
1.24 61,29 -23.79 0.0a Lo %,/u g 17,50
1.25 24,55 -23.37 0.0a 1.23 4,61 3 17,50
1.25 51.71 -23.79 0.0a 1.20 4.47 3 17,50
1.11 49,80 -24.20 0.0a 1.19 .27 3 17,50
1.12 49,50 -24.06 0.0a 1.16 4.27 3 17,50
1.22 43,684 -24.06 0.0a 1.16 4.23 3 17,50
1.13 47.55 -24.27 0.0a 1.33 3.658 4 15.0C
1.26 49,80 -23.51 0.0a 1.79 2.72 3 15.0C
1.95 45.54 -22.34 0.0a 2,558 1.93 £ 15.0C

Helper mark on plot
ince qt Friction ratio Pore pressure u
u]

0 : .
HAMD AUGER f HAN p«ﬁ.’i’gzn 1 HAMNCE ALIC

fan]
)
fan]
e i e
P

4.7  Filtering CPT Data

Sometimes, CPT data need some special processing to enhance the raw data values.
The software provides the following filters:

Cross Correlate
Spike Filter
Shift Raw Data

Depth Correction
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¢ Negative Value

e Convert ul to u2

47.1 Cross Correlate

Since the cone tip physically is located at a distance below the center of the cone
sleeve, the depth of a tip measurement is normally ahead from the sleeve
measurement. The software uses the cross correlation function to analyze the relative
position of qc and fs and proposes a shift value so that the two readings will "match".

H 18 M 210 8 6 -4 -2 2 4 6 8 10 12 14 16 18 2]

ik

B

A8

Cross correlation plot

At the Raw Data Plots section the cross correlation displays a red dot with a number
above it. When the value of the number is different than zero (0) then data need some
processing. This value represents the lag number that is the interval steps needed to
shift fs relative to qc (the interval step is defined as the distance between two
successive CPT data readings). So, if the step interval is 0.05 cm and the lag number
is 3 this means that the software estimates a relative shift of 15 centimeters. To apply
the filter click on the cross correlate command and allow the software to proceed.
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-1 -lE -4 -2 10 - 6 -4 2 2 o4 & 8 10 12 14 16 18 2
-
e

<Ih G-

Cross correlation plot after the filter is applied

4.7.2 Spike Filter

During rod changing or when stopping for a dissipation test, qc and fs readings drop
instantly and this results to spikes that can easily be removed using the spike filter.
The filter dialog looks like the following:
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Spike Filter

Smoothing Fackor: 0

Apply Filker

Cone resistance

%
2_
3_-
4
EN
£

7

8_

9_-
10
114
12-_
13
14
15
16
179
13-_
19-_
2|:|-_
214
22
23-_
24-_
25-_
26
27
28]
29

Depth

20+

Depth

T T
o2 4 & 8 101214

Tip resistance

D Geomekric Mean

apply Filker

Sleeve Friction

1
-
34

5+
6 -
74
R

104
114
124
124
144
154

164
174
124
194
204
214
224
234
244
254
264
279
289
294

204

179
18-_
19-_
20-_
214
22
23-_
24-_
25-_
26
27
28]
29
s 304

Apply Filker

Sleeve Friction

14
21
37

51
&
77
C

10
11
12-_
13
14
15
16

Depth

T T T T
-z00 ] 200
Sleeve Friction

Spike filter dialog

T T T T
500 1,000
Pore Pressure

l ’ 3£ Cancel

The red plot lines present the filtered values and the dark gray lines are the original
raw values. The smoothing factor represents the nu,ber of times the filter will apply to
the selected raw data (the Apply Filter check boxes should be checked in order for the
filter to apply to the corresponding raw data).
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Spike Filter

Smoothing Factor: 5
Apply Filker apply Filker Apply Filker
Cone resistance Sleeve Friction Sleeve Friction
1] 1] 1]
2] 2] 2]
24 24 24
4 4] 4]
5 5 5
6 6 &
73 7 73
3-_ L 8-_
9-_ R 9-_
10 10 o=
114 114 114
12 12 12
13 12 12
= 144 - 144 = 144
B 154 B 151 B 154
1 16+ 0 1E4 o 16+
17 17 17
18] 12 18]
19 19 19
20 20 20
21+ 214 21+
22 22 22
23] 23] 23]
24 24 ] 24
25 25] 25
26 26 4 26
274 27 274
28 284 28
294 29 294
304 30 304 1
T T T T 1 1 T T T T T T T
o 2z 4 g 1012 14 -z200 u} 200 u} 500 1,000
Tip resistance Sleeve Friction Pore Pressure
[ zeametric Mean W Ok l ’ 3 cancel

Filtered data preview

Filtered values are calculated based on the average values, by default the arithmetic
mean is used but the geometric mean can be used if the Geometric Mean check box is
checked.

47.3 Shift Raw Data

With the shift raw data filter you may add (or subtract) a fixed value from raw data.
For example in cases where you penetrate a very soft soil and raw cone tip values are
close to zero, most probably the interpretation will fail. Shifting qc to a larger value
can help the interpretation processes.

© 2014 GeolLogismiki



58

CPeT-IT User's Manual v.1.4

4.7.4

Data Shift Filter

Shift raw data. ..

Core resistance shift value (MPa;}
Sleewve Frickion shift walue (kPa)
Pore pressure shift value (kPa)

Cumnulative changes

Cone Resistance: 0,00
Sleeve Frickion: 0,00
FPore Pressure: 0.00

’ W Ok ] ’ 3 cCancel

Data shift dialog

The software will monitor the changes made so that you can revert to the original
values simply by entering the appropriate cumulative change.

Depth Correction

Depth correction is a simple filter that will adjust the penetration depth based on the
inclination data. Inclination data should be imported in the "Other" data column in order
for the filter to perform correctly.
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4.7.5 Negative Values Filter

With this filter, negative raw data can be replaced with a custom value so that
interpretation will not fail.

Megative Values Filter Parameters FX|

Filker Parameters

'@} Cone Resistance & Sleeve Frickion
(") Cone Resistance

(") Sleeve Friction

Replace with walus |0.01

[ ]apply to zero values also
[ ]apply ko all <PT Files

’ W Ok ] ’ 3 cancel ]

Negative filter dialog

The filter can be applied to negative values only or zero values (by checking the Apply
to zero values check box). Checking the Apply to all CPT files will instruct the software
to apply this filter to all CPT files currently imported to the project file.

476 Pore Pressure Converter

The software uses pore pressure measurements behind the cone tip u, for the
interpretation but in case the pore pressure module is installed at the cone tip (u,) this

simple filter will try to make a conversion based on the work of J. Peuchen, J.F. Vanden
Berghe and C. Coulais from Fugro.
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ul to uZ Convertion
Tahular results Plaots
No ul (kPa) uZ (kPa) K-factor _
Raw Input | Calculated Pore pressure K-factor
1 -10.000 -0.912 0.091 19 —ul 19
2 -10.000 -0.937 0.094 27 r 27
3 -10,000 0,965 0.09 57 57
4 -201,000 -1.987 0.099 47 47
5 ~40,000 4112 0.103 57 57
6 -50,000 5,528 0117 7 7
7 ~401,000 4,771 0,119 by ™
=R =R
8 ~40,000 4,872 012z
ER ER
9 ~40,000 4,965 0124
— a4 5 — 1o+
10 ~40,000 5057 0,126 = i =
— 11+ — 11+
11 ~40,000 E.126 0,175 = =
‘é 124 ‘é 124
12 ~40.,000 5,276 0,131 8 . ;\ 8 .
13 -30,000 4,483 0,149
14— 8 14—
14 -20,000 -3.047 0,152
15 t 15
15 -20,000 -3.093 0,155
16 16
16 -20,000 -3.090 0,154 h
17+ 17+
17 -20,000 -3.113 0,156
15 { ; 15
18 -10,000 -2.423 0,242 F
194 5 194
19 -10,000 0,000 0,000 e N
204 ] 204
20 0,000 0,000 0,170 nlog — -
21 0,000 0,000 0,168 ol = T 2]
22 0,000 0,000 0,169 e ——_——
a 500 1,000 1] 0.2 0.4 0.
23 0,000 0,000 0,174 il ve Uz K
e Convert ’ Apply & Close ] ’ x Cancel
Pore pressure conversion dialog
Click on the Convert button to preview the conversion and the Apply & Close button to
dismiss the dialog and apply the transformation.
4.8 Single pile bearing capacity

CPeT-IT can perform basic calculations regarding direct pile bearing capacity
calculation form CPTU data, using the Bustamante and Gianaselli (1982) method (LCPC
method). The LCPC CPT method is recommended since it provides simple guidance to
account for different pile installation methods and provides good estimates of axial
capacity of single piles. A more detailed description on the procedure can be found
here.

After you have selected a CPTU file from the CPT file Manager click on the pile
calculation tool button . The following dialog will appear:
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Pile bearing capacity D__(|
Pile Input Data | Settlements Calculation Data
o _ E’;; File details
Twpe: Soild Pile Unit shaft area: 2.5133 m? Calc, every
Eff. shaft diameter: 0,80 m Tin Fos [ calculate
EFF. tip diameter: 0,80 m
Tip area: 0.5027 m? Shaft FOS [ apply Fp restrictions ;E Repart
=% Beating Capacity | Load vs Settlement _] Tabular resulks
Cone resistance Soil Behaviour Type Allowable pile capacity
o ul {‘
i — shaft
. Clay & silty cla 2
2 2 c:laﬂ i siltﬂ claﬂ = Tokal
Silty zand & sandy =il i -
e + Claﬂ & silty olay ! 4
Clay & silty clay
& B Silty and & sandy =il 6
E_ f— Sandy silt & clayey sil “
a2 -E.'-_-.__ o Clay g
f— C|ag
ol
R B0, sy R
e and & silty =an
1z 1z T Sandy silt & clayey sil 12
'_L_'_I Silty =and & sandy =il
14 e —=— Clay & silty olay 14
- Sandgsilt & clayey =il \
16 o 16— Clay & silty olay 16
— — Sandy silt & clayey =il — \ W
£ 18 _‘—i. £ 18- Silty sand & andy sil E 18 \
;EELzD = :EELZD— Sand ;EElzo \ \
o o Sand & silty sand by
0 22 0 224 O 22
ﬁ Sand \ \
24 [ 244 Sand & silty sand 24 \ \
Sand
26 26 26
—~— Sand AN
By
28 284 Silty 5and & sandy =il 2a
Sand & silty zand \ (\
=30 30 Sand & silty sand =0
Sand \ \
32 iy Sand & silty zand N
T Silty =and & zandy =il \ )
a4 2 Silty sand & sandy =il a4
— Silty zand & sandy =il \ \
264 e PP ————— ggggg silt & clayey il T \
Sand & =ilty £and \
38 b 1 H 384 Sand&siltﬂsand EL
H Clay & silty clay
T T T T T T
u] 10 20 30 40 i} 4 =] 12 16 20 24 0 2000 4,000 &,000 2,000
Tip resistance (MPa) SBT (Robertson et al, 1986) Capacity (kM)

Pile bearing capacity dialog

The software can perform the LCPC method using solid or pipe piles. Pile properties
may be accessed by clicking on the Pile details button. The following dialog will appear:
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Pile details

Geometric data

Pile t'ﬂ:IE ':_||:||i|:| p||E-
EFf. tip diameter 0.80m

EFf. shaft diameter 0.80m

Bearing capacity factor, ko

Group selection list | Group I »
Group It plain bared piles; rud bored piles: micro piles (grauted under low
prassure]; cazed bored piles; haollow bored piles; piers; barvettes

Group IT: cast screwed piles; diven precast piles; prestressed tubular piles;
driven cast piles; jacked metal piles; micrapiles (small diameter piles grouted
under high pressure with diameter = 280 mr); dviven grouted piles Jaw
prassure grouting]: deven metal piles: dbwen rarmrmead piles; jacket concrete
piles; high pressure grouted piles of large diameter

Friction coefficient, alpha

Group selection ist | Group I & b

Group I8 plain bored piles; mud bared piles; hallowe auger bored piles; micro
piles (grouted under lowe pressure]; cast screwved piles; piers; barrettes

Group IB: cazed bored piles; dviven cast piles

Group ITA: driven precast piles; prestresses tubular piles; jacket concrete piles

Group IIB: driven metal piles; jacked metal piles

[ W OK l [ 3 Cancel

Pile properties dialog

Pile type can be either solid or pipe. When a pipe pile is selected from the Pile type
drop down list, the Wall thickness edit box will be enabled. According to the type of
pile you must make the appropriate selections regarding the group of the pile for both
bearing capacity factor and friction coefficient. Click on the OK button to commit the
changes.

Calculations will be performed according to a depth step entered in the Calc. every
edit box. The allowable capacity for the pile will be calculated based on the defined
factors of safety for both the tip and shaft resistance. To perform the calculation click
on the Calculate button. The results will be displayed as shown in the next pictures:
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Pile bearing capacity f'5__<|

Pile Input Data | Settlements Calculation Data

Twpe: Soild Pile Unit shaft area: 2.5133 m? Calc, every
Eff. shaft diameter: 0,80 m

EFF. tip diameter: 0,80 m P -

Tip area: 0.5027 m? Shaft FOS Apply Fp restrictions ;E Repart

=% Beating Capacity | Load vs Settlement _] Tabular resulks

Cone resistance Soil Behaviour Type Allowable pile capacity
o ul {‘
’ — Shaft
. Clay & silty clay 2
2 2 Clail & =il ¢lal J“ = Tokal
e Silty 5and & zandy =il '
4 4 Clay & silty clay #
Clay & silty clay
& B Silty and & sandy =il 6
E_ f— Sandy silt & clayey sil \1
a2 -E.'-_-.__ o Clay g
—= ey X
— ]
g P , S iy AN
e and & silty =an
1z 124 Sandy silt & clayey =il 12
p— ¥ L
'_L_'_I Silty =and & sandy =il \ {
14 e —=— Clay & silty clay 14
- Sandg =il & clayey =il \ \
16 o 16— Clay & silty olay 16
— — Sandy silt & clayey =il — \ \
=g e i i 13
E 18 = E 12 Silty sand & sandy =il E \ \
£ z0 = £ 204 Sand = 20
% 3 Sand & silty and % \ l\
& 2z O 22 ! o 22
ﬁ Sand \
24 [ 244 Sand & silty sand 24 \
Sand
26 =il 264 Zand 28 L.
Sand \ 5
28 284 Silty 5and & sandy =il 2a
Sand & silty zand \ <\
=30 30 Sand & silty sand =0
Sand \ )
32 iy Sand & silty zand N
T Silty =and & zandy =il \
a4 2 Silty sand & sandy =il a4
— Silty zand & sandy =il \
264 e PP ————— ggggg silt & clayey il T
Sand & =ilty £and \ }
38 b 1 H 384 Sand & =ity zand EL
H Clay & silty clay
T T T T T T
i) 10 20 30 40 a 4 g 12 16 20 24 a 2;00'_3 4,000
Tip resistance (MPa) SBT (Robertson et al, 1986) Capacity (kM)

Calculation results (plots)

The bottom axis of the pile bearing capacity plot can be customized in a way similar to
the one described here. The depth scales are the same as the ones used in the Basic
plots for Tip resistance.
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Pile bearing capacity

Calculation results (numeric)

Pile Input Data | Settlements Calculation Data
Type: Saild Pile Unit shaft area: 2.5133 m2 Calc, every
Eff. shaft diameter: 0,80 m
EFF. tip diameter: 0,80 m Tip FO3
Tip area: 0.5027 m? Shaft FOS [¥] Apply Fp restrictions ;e Repart
=&% Bearing Capacity  Load vs Settlement | =] Tabular results
l Mo Tip depth | gt {MPa) q'ca kec qp {MPa) | Qb (kN) Qs {kN) | Quit {kN} | Qall {kN} e .
{m) (MPa)
1 2,590 1.23 263 0,35 0.858 441,18 11412 555,30 204,12
2 3.90 1.04 2.43 0.35 0.85 428,27 200,91 629,19 243.21
3 4,90 3.37 2.24 0.35 0.78 393.39 274,35 667,73 268,30
4 5,90 1.94 318 0,40 1.21 610,13 355,92 959,03 382,54
5 6,90 3.30 3.64 0.40 1.47 741,37 475,48 1216.54 454,56
b 7.90 2.32 3.58 0.35 1.22 613.71 575.34 1159.05 492,24
¥ g.90 2,17 718 0.3% 2,32 1165.94 074,13 1540.07 725,71
8 9,90 14.54 11.63 0,30 377 1594.52 594,91 278942 1075.96
9 10,90 14.02 10.54 0.30 3.15 1585.27 1196.50 2781.76 1126.67
10 11.90 5.58 6.57 0.40 2,74 1379.04 1357.12 2736.17 1138.24
11 12,90 4.28 4,99 0,40 1.86 933,83 1450,19 2394,02 1041.37 1)
12 13.90 2.58 4.75 0,35 1.70 854,75 1605,39 246017 1087.62
13 14.90 5.32 5.07 0.40 1.94 973.89 1709.51 26153.40 1179.35
14 15.90 6.19 6.49 0.40 2.61 131251 1851.79 3164.10 1363.33
15 16,90 5.59 .03 0.40 3.29 18685.79 20068,77 3662.55 155531
16 17.90 12,35 14,29 0.30 4,28 Z152.72 2251.90 440,61 1543.52
17 15.90 24.17 19.24 0.30 5.94 29583.96 2917.92 5501.88 2253.61
18 19,90 21.00 24,16 0,30 729 304378 261951 o403, 29 2024.332
19 20,90 28,75 20,50 0,30 6,22 3126.40 312111 6247.50 260269
20 21.90 158.83 22,04 0.30 710 3967.36 3355.63 69:26.00 286544
21 22.90 28.27 25.73 0.30 7.91 3975.24 3660.23 735,47 3155.19 v

By default the calculation of the friction coefficient performs a check for the
restrictions defined by the LCPC method. If you wish not to include these restrictions
during the calculation process uncheck the Apply fp restrictions check box.

After the calculation is complete you may preview and print a report by clicking on the
Report button.
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Pile bearing capacity report

A single pile load-settlement plot can be generated by selecting the Settlements
Calculation Data tab and providing the required user input variables. Clicking on the
small Calc. button will refresh the settlement calculation based on the entered
values.The load-settlement plot can be viewed by selecting the Load vs Settlement
tab. Appropriate selection of the displacements to reach peak Qs and Qb is crucial in
the calculation process.

4.9 Dissipation test interpretation

If a dissipation test has been carried out, the dissipation test results can be plotted
and a value for the coefficient of consolidation in the horizontal direction, c,, can be

calculated. The 'Dissipation data module' can be activated by clicking on the
button located on the main toolbar. The following dialog will appear.
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A Dissipation test [’._|[’E|g‘
Dissipation data manager Graphical interpretation
BB X e B [ fa )N 2%
Dissipation test depth Piezocone Dissipation Test
ceTU-9 Pore pressure
Depth:

o

3

o

2

£ 0

=8

o

5

o
GQuick Info
T

u] 500 1,000
Ir: Pressure (kPa)
fgo! Legend
. = UZ penetration

Cht 0 & Initial dissipation
e f £~0,50 (0,50} ¥ End of dissipation (extrapolated)
Dissipation data module - Copyright € 2007 GeoLogismiki

Dissipation module window

The Dissipation data manager will display any previously saved dissipation tests. If you

The calculation of c, requires the time for 50% dissipation, t.,, i.e. the time for 50% of

the excess pore pressure to dissipate. The dissipation results are presented on a plot
of pore pressure versus square root of time. The plot will also display the calculated
equilibrium pore pressure based on the user input ground water level (GWL). Houlsby
and Teh (1988) showed that the theoretical dissipation on a square root time plot
should have an initial linear portion then level off to the final equilibrium value. If the
dissipation test has been carried out to equilibrium (i.e. 100% dissipation), the user
can check the final equilibrium value against the assumed hydrostatic value calculated
based on the user input GWL.

The user can use the button to input a line over the linear portion of the measured

data, then when the calculation button is clicked () the linear line is extended from
time zero to the input equilibrium pore pressure and the t., value calculated. The

calculation of ¢, requires a value for the rigidity index of the soil, I.. The rigidity index
is the equivalent elastic stiffness normalized to undrained shear strength, (I. = G/S ).
The user can input or select the appropriate value for I by clicking on the calculation

properties button.
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Calculation parameters E|

(%) From CPTU file

@l 16,7
S 15,8
Ir: 1062.0

() User defined. ..

Stiffness Index, Ir 200

Ground water level 0.0o

W Ok ] [ 3 cancel ]

Calculation parameters dialog

If the CPT indicates that the soil at the depth of the dissipation test is clay (i.e. SBTn
of either 1, 2, 3, 4 or 9, see Note) the user can select I based on either the estimated

values of small strain G, and S, from the CPT file or a user input value for I. The
calculation properties dialog box also allows the user to modify the input GWL. I values

typically vary from 100 to 500, with the higher values linked to low plasticity clays. If
the soil is clay and there are estimated values for G and S, the calculated value for I,

maybe too large since the stiffness used is the small strain stiffness, G . However, the
calculated values are provided as a guide.

The value of u, can also be entered manually by clicking and dragging the line plot on
the chart or by clicking on the u, button on the toolbar. The user can check the initial

and final pore pressures in the Pore pressure plot at the right of the dissipation dialog
and make decide for any adjustments in these values.
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49.1

5] Dissipation test |Z| |E| E‘

Dissipation data manager Graphical interpretation

BB X kel NEX

Dissipation test depth i iEsi s
= P Piezocone Dissipation Test Pare pressure
Test at 13.00 EPTU_Q a
Test at 15.00 o Depth: 17.00 {(m) )
. 2
Test at 21,00 90+ 3 |
Test at 23.00 4 l
[Z1 [ Test at 25.00 80 . !
70 G 1!
60 7 |
g
50 g |i|
10
404 I
=M
. 304 Ep2 l'
o
=3 £13
L= I T L T e e L LLr LT PP B1ad.
o ull = 16.05 (kP 2)
5 15
@
2 16
=
o 174
2 !
= 18-
194
204 -
214
_________________________________ 20
4
M3
] 24
GQuick Info i
25 !
T: 0,245
u] 500 1,000
7B (el Pressure (kPa)
beg 4 (s) Legend
. | = UZ penetration
S SEEEEEIRE) M 3 10 « Tniial dissipation
Cp 1B704(mify) ¥ End of dizsipation (extrapalated)

Dissipation data module - Copyright € 2007 GeoLogismiki

Calculation results in dissipation module dialog

The calculated value for c, is shown in the lower left portion of the Dissipation Test
dialog box, along with the theoretical time factor, T, the selected I and the calculated
t., from the dissipation test.

The user should ensure that the correct cone radius was provided in the general
Calculation Properties dialog box, on the main window.
Importing dissipation test data

Dissipation data can be imported from any ASCII text file. The file must contain at

least two columns of data, time and measured pore pressure. Clicking on the .
button of the toolbar will bring up the Import dissipation data dialog.
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Import dissipation data

~ File selection
C:\EeoLogismikiiProjects\Project 18\Test Data File selection {*.txt, *.dat, *.por)
= I=1 [Z] 043C41 bt
[ GeoLagismiki [Z] 368C06 kxt
| Projects [Z] 40003 bt
(5 Project 18 [Z] CPTU kxt
W Test Data 2] Dique_Exp_01 bxt
[Z] gallikos1.kxt
[Z] gallikos2. kxt
B P sto MNA akra . edoudsp, Exk
g ) [master] w

— Data preview & inpuk parameters

1l |Dissip. H" Depth [cm] Time [sec] Uz [kPal
= |1 &09 1 7Lk, 10
3 |1 &a9 z 7L, 64
14 |1 a9 el 7e,00
5 1 a9 ] 7e,l8
& |1 za9 £ 76,54
7 |1 za9 & 7TL.07
8 |1 &a9 7 77LES
2 1 &as9 g 7,.el

Data delimiter |Ta|:| w | Data begins at ine Data ends at line | 2480
Timne column Porepressure calumn Test depth

Input tirne is in | Seconds W |

W Import file ] ’ 3 cancel

Import dissipation data dialog

After browsing to the directory where the data file is stored, clicking on it creates a
preview of the file. From the Data delimiter drop down list, select the character that is
used to separate the columns. Since the file may contain more than one test
readings, Data begins at line and Data ends at line edit boxes must contain the correct
line numbers (in the above dialog the Data begins at line must be set to 2). Time
column and Porepressure column edit boxes point to the data columns that the
software will use to read the associated value (numbering of columns start from 1 for
the leftmost column in the file). Test depth must contain the depth at which the test
was performed and finally the Input time is in drop down list is used to instruct the
software what unit is used for the time portion.

To import the test data click on the Import file button at the bottom of the dialog.
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4.10

Settlements calculation

CPTu data can be used to directly estimate induced settlements due to an external
load. CpeT-IT uses the following simple formula (based on 1-D consolidation) to
estimate vertical settlements:

s=gx Y hx MIZ
CPT

where:

g: applied footing pressure

h: calculation layer thickness

Iz: stress reduction factor according to Boussinesq

Mcp7: Constrained modulus of soil layer

After you have selected a CPTU file from the CPT file Manager click on then

settlements calculation tool button L . The following dialog will appear:
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4 Settlements caclulation |._ E|E|
Fooking settings
Diameter . m) Fooking pressure . a4l Embedment deptl i
40,90 | {m) 104,00 | (kPa) bed depth ()
Foaoting type |Circu|ar v| Fooking is rigid []  Remove excavation load Apply 20% rule [
Calculate creep settlements Time monkhs
=% Graphical results ‘_] Tabular resulks
Cone resistance qt Constrained Modulus Cumulative settlement
- 04 u}
j T = Primary
4 4 4
3 6 3 I I
= = = 1 ’/ /
10 10 10 ] / /
12 12 124 Py /
144 14 14 f‘
16 ¢ 16 16 "i
18 o 184w — 12 ] ]( j’
20---{_- Ezn-{_ ‘E 20
£ - = T = .|
a2z *—y L 22 - 22
o — = = /
o 24 & 2a Sz
-1 3 = O
1] %,._ 1] }! !‘(
30 30
- I
32 32 J l
a4 a4 f
r 1/
36 - 36 l }
2P 28 1
40 - 40 _: I|
42 42
; g 44
i 5I 10 15 20 0 5.0 100 150 20C 0 10 20 30 40 S0 &0
Tip resistance (MPa) M{CPTY (MPa) Settlernent (or)
’ [Z] calculate l [ 55 Report ]

Settlements calculation dialog

All properties used for the calculation can be entered on the fields that appear at the
top of the dialog. When all input data are entered the calculation is performed by
clicking on the Calculate button. The Graphical results tab will display the calculation
results using the three plots available. The Tabular results tab displays the numeric
calculation results inside a table as shown in the picture below:
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_ =& Graphical results | | Tabular resules |

M Start End depth | Thickness Calc. 1z Delta Eff. stress M Settl. -~

depth {m) {m}) depth sigma (kPa) {MPa) {cm)
{m} {m)} {kPa)

1 0.0&60 0.080 0.020 0.010 1.000 102,860 1.120 2737 0.075

2 0.080 0.099 0.019 0.029 1.000 102,560 1.461 3,641 0.054

3 0.099 0.119 0.020 0.049 1.000 102,560 1.802 2.151 0.040

4 0.119 0.135 0.019 0.069 1.000 102,560 2.148 7215 0.027

5 0.138 0.158 0.020 0,053 1.000 102,860 2.500 9,333 0.022

B 0,155 0,177 0.019 0.107 1.000 102,560 2,850 11,687 0,017

T 0.177 0,196 0.019 0,127 1.000 102,560 3,197 14.217 0.014

i 0.196 0.216 0.0z20 0.146 1.000 102,560 3.956 16,959 001z

9 0.216 0.242 0.026 0.169 1.000 102,860 3.983 19,381 0.014

10 0.242 0.262 0.020 0.192 1.000 102,860 4,409 21.930 0.009

11 0.2e2 0,281 0.019 0,212 1.000 102,860 4,770 24,165 0,003

12 0.281 0.300 0.019 0.230 1.000 102,560 2.126 25,990 0.003

13 0.300 0.319 0.019 0.250 1.000 102,560 5,487 27645 0.007

14 0.319 0.338 0.019 0.269 1.000 102,860 5.848 29,281 0.007

15 0.338 0.357 0.019 0,288 1.000 102,860 6,209 31.033 0.006

16 0,357 0,376 0.019 0,306 1.000 102,860 68.5270 32,881 0,008

17 0.376 0.395 0.019 0.326 1.000 102,560 6,931 34712 0.008

138 0.395 0.414 0.019 0,344 1.000 102,559 F.292 36.629 0.005

19 0.414 0.440 0.026 0.367 1.000 102,859 7720 38,455 0.007 b

£ >

Numeric results of settlements calculation

Double clicking inside the table initiates the procedure to export the results in a XLS

file format.

To preview the settlements report, click on the Report button.
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i Preview report

FEE | == &MHE |

| Gregg Drilling & Testing Inc
T son HilLCa
/P Rsbertsm
bk fnewn reepdrilli g o

Total depth: 45.67 (m)

Sertlements calculation according vo theory of dasticiy”

Cone resistance gt Constrained Modulus Cumulative settlemant
a

= } — Fanay
— onerd

7
[
{
]
/

a 50 1aa 154 204 z2a £l a
Tip resistance [MPa) MICRT) [MPa) Settiement [em)

Caclulation properties

Fotinng type: Cirewlar * Pringry settl enents caluldion is peforned aceording to
Fodtinng dineter: $100 () the Fellawi g forma:

LB 1

Foating pressure: 10400 (+Pa) Acr

Enbedmet. degth: 006 () S :z Y A

Foating is. rigid: Mo M crr

Rernove excavation load: Yes

Aggly 2% e My * Secordary (oresp) settlenens calcuation is pe farmed
Caleuiae secondary setllemneants: Ve according to the fallowing formula:

Tirme pariod for second. settiements. 18 morths
8=, Az log(f)

CPT-IT w6043 - CPTU diba prés ekskion & inberpr sbabion sof bware - Report crasted an: 571 2/2008, 10:09:39 ny
X 3 P

Page 158

Settlements report preview dialog

Creep settlements are estimated using the simplified approach suggested by Messi
(1994) where:

Ca=0.04><( Ce Jzo.1x"|vvl

+€,

where M is estimated from the CPT.

Note

The plots left axis scales used are taken
from the Cone resistance gt plot in the
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Basic plots tab of the main application
window.

4.11 Geotechnical section creation

CPeT-IT offers a 2 modules for the creation of a typical geotechnical section, derived
from the CPT data. A semi auto boundaries detection and a manual layers definition are
available for the user. The description below refers to the manual layer definition
module where using the mouse and/or keyboard the user can identify soil layers and
calculate the average estimated parameters (a description for semi auto module can
be found here). After you have selected a CPTU file from the CPT file Manager click on

then settlements calculation tool button E:‘. The following dialog will appear:
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A Geotechnical section design dialog [Z| [E| fg|

Add new laver | Layer list
From depth To depth | D-DD| [ 1= Calculate lse geametric averags mean

Basic statistics {mean values) Estimated parameters {mean values)

Total cone resistance: Permeability : Constrained Mod. :
M&0: Go:

Es: Su:
SETh number: Dr (2%3:

Sleeve frickion:

Su ratio:

SETn description: p (degrees): O.CR.:

Code Laver descritpion Hatch styvle Laver colar

I T —

Cone resistance Norm. Soil Behaviour Type Typical Geotech. Section
D _—

Sand
Sand & silty sand

Sand & =ilty zand 14
Sand

Sand & silty sand

Silky =and & sandy zilt

Sand #& silty zand

i

Silty zand & sandy zil
Sand & silty sand
Silty zand & sandy zil
Sand #& silty sand
[ Clay & =ilty clay

Depth {m)

Depth {m)

Depth {m)
(4]

Clay

W Sengitive fine grainpd

Clay
Clay & =ilty clay
Clay

g g Clay & silty clay 24
Clay & =ilty clay

Clay & =ilty clay

Clay

Clay
Clay & =ilty olay
T T T T

10 10T
1] ) . 1a 20 o2 4 6 510121416185
Tip resistance (MPa) SBTn (Robertson 1990)

va )Xo ]

Geotechnical section module dialog

Soil layers are defined by selecting the start depth and end depth. The selection can
be made either by entering the numeric values directly in the From depth and To
depth edit boxes or by using the mouse pointer over the cone resistance plot. By
entering the values directly to the edit boxes, the software will first try to locate the
closest corresponding CPT points to that depth. Using the mouse pointer you may
directly select these points as follows:

1. Hold down the SHIFT on the keyboard and while keeping it pressed move the mouse
over the cone resistance plot. A red dotted circle will appear that snaps its center on
the closest CPT point.

2. Move the cursor to the point that defines the start point of a layer and click the
LEFT mouse button. The From depth will now be filled with the corresponding depth of
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that point.

3. Move the cursor over the point that defines the end of the layer and press the
RIGHT mouse button. Again the To depth edit box will display the depth of that point.

Cone resistance

=
___,__f
3 >
]

Depth ()

e

10 I' r . . .
n 5 10 15 20
Tip resistance (MPa)
Selecting CPT points on the
cone resistance plot

After you have successfully identified the starting depth and end depth of a single
layer, click on the Calculate button to perform calculation regarding the average
estimates for the selected layer. At this point no layer is added to the geotechnical
section. The above procedure can be repeated until the calculation results satisfy the
user.

When performing a calculation for a specific layer, the software may use the arithmetic
or geometric mean based on the selection of the Use geometric average mean check
box. When unchecked the software will use the "classic" average formula for the
calculation of all parameters. In case the check box is checked, the geometric mean
formula will be used instead. The geometric mean, in mathematics, is a type of mean or
average, which indicates the central tendency or typical value of a set of numbers. It
is similar to the arithmetic mean, which is what most people think of with the word
"average," except that instead of adding the set of numbers and then dividing the sum
by the count of numbers in the set, n, the numbers are multiplied and then the nth
root of the resulting product is taken. The geometric mean is always smaller from the
arithmetic mean due to the fact that it is not biased from very large values that may
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exist in a set. In order to produce

a value greater than zero all of the numbers in the
set should be greater than zero.

I add new layer ] Layer lisk

From depth 0,05 Ta depth 2.25

Use geametric average mean

Basic statistics {mean values) Estimated parameters {mean values)

Total cone resistance: 10.07 £3.03 MPa Permeability: 2.30E-03 +4.16E-03 m/s Constrained Mod.: 40,258 12,13 MPa

17,00 4, 1 47.01 £10.
Slesvi Friction: 57,78 +£16.11 kPa MED: 17,00 £4,20 blows Go: 47.01 £10.11 MPa
Es: 151,05 £45,.50 MPa Su: 0,00 £0,00 kPa

Dr (%): 80,04 £17.43

TR s @ Su ratio: 0,00 +0,00
i {degrees): 48.33 £4.05 ° Q.C.R.:0.00 0,00 kPa

SBTn description: Sand & silby sand

Code Laver descritpion Hatch style Laver color

<hNonex hd 0 Add layer

Calculations for the specified soil layer

In order to add a soil layer in the geotechnical section, the user must provide a short
code, a description, a color and if needed a hatch style. The code can be any

character but the length is restricted to 9 characters. Click on the Add layer button to
insert the layer and preview it in the plots.
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4 Geotechnical section design dialog |i||ﬁ|fg|

Add new layver | Laver lisk
From depth To depth | lU.DEI| ’ |=| Calculate Use geometric average mean

Basic statistics {mean values)

Estimated parameters {(mean values)

Total cone resistance: 0,92 £0.67 MPa Permeability: 4,14E-06 £1.95E-05 my's Constrained Mod.: 3,68 £2.66 MPa
Sleeve Friction: 6,76 £2.70 kPa ME0: 2,76 +1.17 blows Go: 36,11 £8.87 MPa

Es: 0,00 0,00 MPa Sui 39,33 12,08 kPa

Dr (%) 0.00 £0.00 Su ratio: 0.45 £0.12

SETn description: Clay & silty clay 1p (degrees): 0.00 40,00 ¢ O.C.R.: 2,10 £0.54 kPa

SETn number: 4

Code Lavyer descritpion Hatch style

Layer color
Clay_1 | |Clay and silty clay

%! Clay, C hd

Cone resistance Morm. Soil Behaviour Type Typical Geotech. Section
ul a

and “o| Sand and zilty sand
Sand & silty £and o

Sand f silty sand
Sand

Sand # silty sand

— 24

<_\. Silty zand & sandy silt . .+|=and and silty sand

Sand & silty sand

Siiley and & sandy silt
Sand f silty sand
Silty zand & zandy =il
Sand & silty sand
Clay & silty clay

Clay and silty clay

Depth {m}
Depth {rm)
Depth {m}

-

Clay

W Sensitive fine qrained

Clay

Clay & silty clay
Clay 0%

g g Clay & silty clay G

Clay & silty clay *?o'

Clay & silty clay 93'
Clay

Clay .
Clay & silty clay Or
T T T

10 10 T T T T
u] 10 20 o 2 4 6 8§ 10 12 14 16 18
Tip resistance (MFPa) SBTn (Robertson 1990}

v [ Ko ]

Geotechnical section module dialog

You may alter any soil layer by switching to the Layer list tab sheet where a list of the

current soil layers is displayed. Double click on the layer you wish to modify and the
following dialog will appear:
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Edit data for layer Clay_1

Fraom depth

To depth

Select Color

Basic statistics (mean values)

Total cone resiskance: 0,92 £0.67 MPa
Sleewve friction:: 6,76 £2,70 kPa
SETn number: 4

SBTn description: Clay 8 silby claw

Estimated parameters {mean values)

Permeability: 4,14E-06 £1,93E-05 m)'s
MED: 2,76 £1,17 blows

Es: 0,00 £0.00 MPa

Dr (%3 0.00 £0,00

ip (deqgrees): 0,00 £0,00 ¢

Constrained Mod.: 3.68 £2.66 MPa
Go: 36,11 +£5.57 MPa

Su: 39,33 £12.03 kPa

Su rakio: 0,45 £0.12

OLC R 2010 20,54 kPa

Layer descritpion Hatch skyle
|Cla':.-' and silty clay "2 Clay, ©
lse geametric average mean
O s B ’ " Update
’ W Ok ] ’ 9 Cancel

Edit soil layer dialog

Click on the Update button first to perform the estimations calculation according to the
new depth values entered. Click on the OK button to commit the changes for the

current layer.

To quickly change start and end depth of a soil layer just click on the appropriate
numeric value. Press Enter key or click anywhere outside the list entry to commit

changes.

| Start depth; (1§
Enddepth:  2.00m
cor N
Check: £,

In place edit of depth
parameters
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If you wish to delete a soil layer from the list, just select it and push the Delete button
on your keyboard or right click on the selected layer and from the pop-up menu that
will appear click on the Delete selected layer command.

Edit selected laver

Delete selected layer

Delete all lavers

Layer list pop-up menu

4.11.1 Semiauto soil layer boundaries detection

The semi auto soil layer boundaries detection is based on a simple univariate statistical

analysis of the gt profile of the selected CPT. Clicking on the # button located at
the toolbar the following dialog will appear:
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Auto layer boundaries detection

Calculation Parameters

Min layer thickness [Tuse geometric mean

@ Windove width (Mo of paints): 30 @ [] auto include First point
B R [J&raup together when ave.gt < |1.50 [ Auto include last paint
T Statistics Cone resistance qt Norm. SBT Typical Geotech. Section
0 w0 i — 1 O
—
1 = 1 1 1 Clay
2 2 2 24
i} i 3 2 2
4 -2 4 4 4
5 = 5 5 4
3 LR — 3 &
7 T T T
] e 2 8
per » Sand & silty sand
12 gt
10 -
11 111
—_ —

Sand & silty zand

{m
e
fi
|
Bk
¥

14 147 Clay % silty clay
3 15 o 15
16 __?1. 16 ?
17 17
18 i 18—..£mlm e 4
i3 {:-,r’ 19 — Sand & =ilty zan
-
20 - 20
21 T 21
22 -C-_ 22
—
23 23 Clay
24 - 24
25T 253f
26 T 26 y
27 27 ! :
o 5 10 15 20 25 =0 a 3 i0 15 & g i0
T Ratio qt {MPa) SBTn (Robertson 1990}
Tabular results
Mo |Code Depth start Depthend | Check | SBtn Ave. gt | Std. Dev |Layer description
{m) {m}) {MPa)
1 |Layer_1 0.13 5.05 i, 3 0.44 0.7z Clay
2 |Layer_Z .05 11.55 v & 387 0.95 Sand & silby sand
3|Laver_3 11.55 13.88 v 4 [ 6.89 1.23 Sand & silky sand
4 |Layer_4 13.88 18.13 (7] 4 2.10 1.50 Clay & silty clay
Kllaver 5 1A7.15 = i 15 1.5 Sand f silby sand

l W OK ] l 3K Cancel

Auto layers boundaries detection dialog

The software will try to locate soil layer boundaries based on the peaks of the T Ratio
plot. The vertical red line in this plot presents a threshold value so that the application
will know which peak values to peak. Peak values located to the right of the vertical
line will be accepted and all others will be rejected. Obviously moving the line to the
left of the plot more peaks will be included thus more soil layers boundaries will be
identified. While moving the line the software will perform all the necessary calculations
so the typical geotechnical section plot will always display the current soil
stratigraphy.

Soil layers are filtered based on two (2) user defined parameters, minimum layer
thickness and group together when average gt is less than a specific value. When
group together is checked the software will check identical and successive layers if
they meet this criteria and will present them as one.
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4.11.2

The tabular results provide numeric results of the calculations along with a quick check
that is based on the following rules:

e When less than 5% of the CPT points that form a layer have a SBTn number outside
the overall SBTn of the layer, then this layer is considered to be ok (a green tick
mark appears on the Check column)

e When 5% to 25% of the CPT points that form a layer have a SBTn number outside
the overall SBTn of the layer, then this layer is considered to be less consistent (a
yellow triangle mark appears on the Check column)

e When more than 25% of the CPT points that form a layer have a SBTn number
outside the overall SBTn of the layer, then this layer is not considered to be ok (a
red circle mark appears on the Check column)

The Code column in the table is editable so the user can change the Code name if
needed.

The statistical analysis is based on a window with a fixed width that moves from the
top of the CPT profile to the bottom. The width is calculated based on the number of
points (a default value of 30 is used) that can be changed using the track bar. Large
number of points mean a smoother T Ratio plot, so less peaks will be displayed where
less points result to a large number of peaks.

Clicking the OK button the software will ask if it should replace any previous
geotechnical section with the current one. The user may review and make any
changes using the manual geotechnical section design module at any time.

Geotechnical section layers statistics

Layers defined using the geotechnical section module may appear in several CPT files
in a single project file. The user may review the statistical properties of each layer in
terms of minimum characteristic values by clicking on the section statistics tool

button '-MJ. The following dialog appears:
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Section Statistics

Available Layers:

b

Paints Plok

1,000

-
=]
o

10

Marrnalized Cone Resistance, Qtn

SBTn plot

Mean Yalue Reliability:

SBTn Legend

B sensitive Fine grained

[ organic sail
. Clay

. Clay & silby clay

. Silby sand & sandy silt

. Sand & silty sand

[] sand

. Very dense/stiff sail
|:| Very dense/stiff sail

0.1 1 10
Mormalized Friction Ratio, Fr (%)
Tabular Data
CPT Mame Start Depth | End Depth Aver. qt Mo of | Std. Dey. Min. Min gt val
{m) {m) (MPa) points characteristic (MPa)
gt value (MPa)
0| >

Layer section statistics dialog

From the Available Sections drop down box select the section code name that you wish
to preview. The software offers two (2) fixed values for the mean value reliability, 95%
and 90% accessible from the Mean Value Reliability drop down box. After a layer is
selected the software will display the calculated statistics:
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Section Statistics X
Available Layers: | Vl Mean Yalue Reliability:
Paints Plok
SBTn plot
e SBTn Legend
B sensitive Fine grained
[ organic sail
g . Clay
"u; . Clay & silby clay
100
E [ silky sand & sandy silt
Jn
B . Sand & silty sand
=4
o [ sand
[=
a . Very dense/stiff sail
-
8 ] wery densestiff soi
= 10
E
A
(=]
=2
0.1 1 10
Mormalized Friction Ratio, Fr (%)
Tabular Data
CPT Mame Start Depth | End Depth Aver. qt Mo of | Std. Dey. Min. Min gt val
{m) {m) (MPa) points characteristic (MPa)
gt value (MPa)
EPT—I]I .20 11.30 13,33 43 2,40 12,72 5.68
EPT-I]B 6.80 14,60 18.77 36 3.40 17.561 277
EPT-I]B 0.05 3.60 7.07 72 4,41 6.21 0.51
EPT-I]Q 3.30 6.85 11.97 72 539 10,92 5.09
EPT-ll] 3.45 7.50 16.05 gz 6.16 14,92 1.80
All CPT's 13.17 305 5.86 12.61 0.81
2 || b3

Statistics for layer code Sand_1

Characteristic values are calculated based on the following formula:

Xy =Xmeanx(1—kn><VX)

where kn is a statistical coefficient and Vy is the coefficient of variation of the
parameter X defined as:

Vi =Sy /X ean
2 1
Sx = n_1><Z(Xi ~Xnean)

2
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where s, is the standard deviation of the n sample test.

4.12 Exporting data

CPelT-IT offers export capabilities for the following cases:
1. Export basic results or estimated parameters to XLS file

2. Export ASCII file for importing in to LigIT

4.12.1 Exporting results to XLS file

In order to create a XLS file with the basic results or estimated parameters you must
first select a CPTU entry from the CPT file manager list. Click on the CPT data menu
and from the submenu Export make the appropriate selection.

u(l
B | Export basic ko L5 File (

B | Export results bo BLS file o -oc

Export ta bxk o -9

Alternatively you may right click on the CPTU entry and from the pop up menu selected
the Export results sub menu.

EB Import single CPT File ;;;
E‘;‘s Delete selected CPT Hao
Rename CPT Do
=» CPT Properties e
| Edit CPT data Hg
X Delete all CPT files S99
Calculake selecked A9
|=| | Calculate all parameters T
| Export results ki B
E‘i Preview raw data report =
Presiews SET report
l._ Preview basic daka repaort E
] ' Qverall basic repaort N

The standard Windows save dialog will appear. Browse to the directory where you wish
the file to be saved, enter a valid name for the file and click on the Save button.
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4.12.2 Exporting data for LiqIT

The software can create a Tab delimited text file which you can use to import data to
LigIT. This operation will create an ASCII file containing depth, corrected cone
resistance, sleeve resistance, unit weight and apparent fines content data. It is
recommended that prior creating the file you must set the average interval to 1 and
perform a recalculation for the selected CPTU. This must be done due to the fact that
input data are not averaged over depth.

Select a CPTU entry from the CPT file manager list. Click on the CPT data menu and
from the submenu Export click on the Export to txt command.

ufl
i | Export basic ko ¥L5 File (

B | Export results to 5LS file o -oc

Export ko bxt ||:| w:

The standard Windows save dialog will appear. Browse to the directory where you wish
the file to be saved, enter a valid name for the file and click on the Save button.

5 Note

1. Soil Behavior Type (non-normalized), SBT Robertson (1990)

2. Unit weight, g either constant or based on Non-normalized SBT (Lunne et al., 1997
and table below)

3. Soil Behavior Type (Normalized), SBT , Robertson (1990), using Q,
4. SBT, Index, I. = ((3.47 - log Qy)? + (log Fr + 1.22)2)0->
5. Normalized Cone resistance, Q. (n varies with I.)

Qi = ((a; - syo)/Pa) X (pa/(s‘vo)” and recalculate I, then iterate:

n=0.381xI, +o.05x[sv_°}o.15

Pa

Iterate until the change in n, D, < 0.01

6. Estimated permeability, kggt (based on Normalized SBT,) (Lunne et al., 1997 and
table below)

7. Equivalent SPT N60, (blows/ft or blows/30cm) Lunne et al. (1997)

/ I
(q pa) — 85 [1_ C j
N, 46

8. Relative Density, D,, (%) Dr2 =Qn/ Cpr
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Only SBTn 5, 6, 7 &8 ‘0'inzones 1, 2, 3,4 &9
9. Friction Angle, f', (degrees)
¢ =17.60 +11xlog(Q,)

Only SBTn 5,6, 7 &8 ‘O'inzones 1, 2, 3, 4 &9
10. Young'’s modulus, Eg

Es=a¢ ><(qt _svo)
e =0.015 x [10(0.55dc+1 .68)]

Only when Ic < 2.60
11. Constrained Modulus, M

M=ay ><(qt _svo)
When I.>2.20 use:
am =Q; when Q, <14
av =14 when Q; > 14
When I. <2.20 use:

ay =0.0188 X[10(0.55<1c+1 69)
12. Undrained shear strength, s, = (q; - S,,o) / Nyt
Only SBT_ 1, 2,3,4&9 '0"inzones5,6, 7&8
13. Over Consolidation ratio, OCR =k, Q4
Only SBT, 1, 2, 3,4 &9 '0"inzones 5,6, 7&8
14. Small strain shear modulus, G,

Go = am (At ~Svo)
ay = 0.0188 x[10(0-551:+1.:69

The following updated and simplified SBT descriptions have been used in the software:

SBT Zones SBT, Zones

1 sensitive fine grained 1 sensitive fine grained
2 organic soil 2 organic soil

3 clay 3 clay

4  clay & silty clay 4 clay & silty clay

5 clay & silty clay

6 sandy silt & clayey silt

7  silty sand & sandy silt 5 silty sand & sandy silt
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10
11
12

sand & silty sand
sand

sand

very dense/stiff soil*

very dense/stiff soil*

6 sand & silty sand

sand

very dense/stiff soil*

very dense/stiff soil*

* heavily overconsolidated and/or cemented

Estimated Permeability (see Lunne et al., 1997)

SBT

—

O 0 N o u » W N

3x108
3 x 1077
1x10°
3x 1078
3x10°
3 x 1074
3 x 1072
3x107°

1x108

Permeability (ft/sec) (m/sec)

1x108
1x1077
3 x 10710
1x108
1x10°
1x10%
1x1072
1x107°
3x10°

Estimated Unit Weight (see Lunne et al., 1997)

SBT

O 00 N O U1 A W N+

=
o

Approximate Unit Weight (kN/m3)

(Ib/ft2)
111.4
79.6
111.4
114.6
114.6
114.6
117.8
120.9
124.1
127.3

17.5
12.5
17.5
18.0
18.0
18.0
18.5
19.0
19.5
20.0
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11 130.5 20.5
12 120.9 19.0

6 LCPC method

The following text was taken from "Guide to cone penetration testing" by P. K.
Robertson and K. L. Robertson. You may obtain a copy of the guide if you visit Dr.
Robertson's personal web site at www.cpt-robertson.com or you may contact us
directly and we will send you a copy.

Research has shown (Robertson et al., 1988; Briaud and Tucker, 1988; Tand and
Funegard, 1989; Sharp et al.,, 1988) that CPT methods generally give superior
predictions of axial pile capacity compared to most conventional methods. The main
reason for this is that the CPT provides a continuous profile of soil response. Almost all
CPT methods use reduction factors to measured CPT values. The need for such
reduction factors is due to a combination of the following influences: scale effect, rate
of loading effects, difference of insertion technique, position of the CPT friction sleeve
and differences in horizontal soil displacements. The early work by DeBeer (1963)
identified the importance of scale effects. Despite these differences, the CPT is still
the test that gives the closest simulation to a pile. Superiority of CPT methods over
non CPT methods has been confirmed in other studies (e.g. O'Neill, 1986). The main
CPT method by Bustamante and Gianeselli (1982 - LCPC Method) is outlined below. The
LCPC CPT method is recommended since it provides simple guidance to account for
different pile installation methods and provides good estimates of axial capacity of
single piles.

The method by Bustamante and Gianeselli was based on the analysis of 197 pile load
(and extraction) tests with a wide range of foundation and soil types, which may
partly explain the good results obtained with the method. The method, also known as
the LCPC method, is summarized in the following figures.
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Mature of soil

Factors k.

g. Group Group
(MPa) I 11

Soft clay and mud
Moderately compact clay
Silt and loose sand
Compact to stiff clay and compact silt

Soft chalk

Moderately compact sand and gravel
Weathered to fragmented chalk

Compact to very compact sand and gravel

=] 0.4 0.5
lws 035 043
=5 04 0.5

=5 0.45 0.55
=5 0.2 0.3
S5tol12 04 0.5
=5 02 04
=12 0.3 04

Group I: plain bored piles; mud bored piles; micro piles (grouted under low
pressure); cased bored piles; hollow auger bored piles; piers; barrettes.
Group [I: cast serewed piles; driven precast piles; presiressed tubular piles;
driven cast piles; jacked metal piles; micropiles (small diameter piles
grouted under high pressure with diameter << 250 mmy}; driven grouted piles
(low pressure grouting); driven metal piles; driven rammed piles; jacket
concrete piles; high pressure grouted piles of large diameter.

Figure 1. Bearing capacity factors, kc

Category
Coefficients, o Maximum limit of f, (MPa)
1 11 I I m
L
Mature of soil (MPa) A B A B A B A B A B
Soft clay and mud <1 30 9% 9 30 0015 0015 0015 0015 0035
Moderately compact clay ltas 40 B0 40 80 0.035 0035 0035 0035 008 =0.12
(0.08) (D.D8)  (D.08)
Silt and loose sand =5 a0 150 60 120 0.035 0035 0.035 0035 0.08 -
Compact to stiff clay and compact silt =5 60 120 60 120 0035 0035 0035 0035 008 =020
(0.08)  (0.08) (0.08)
Soft chalk <5 100 120 100 120 0035 0035 0035 0035 008 -
Moderately compact sand and gravel Stel2 100 200 100 200 008 0035 008 008 012 =020
(0.12)  (0.08)  (0.12)
Weathered to fragmenied chalk =5 60 80 60 B0 012 0.08 012 012 015 =10.20
(0.15)  (0.12)  (0.15)
Compact to very compact sand and gravel =12 150 300 150 200 0.12 0.08 012 012 015 =020
(0.15) (0.12) (D.15)

Category - LA: plain bored pilcs; mud bored pilles; hollow auger bored piles; micropiles (grouted under low pressurc); cast screwed pilcs; picrs; barretics,
IB: cased bored piles; driven cast piles. [1A: driven precast piles; prestressed tubular piles; jacket concrete piles. [1B: driven metal piles; jacked metal piles,
IIIA: driven grouted piles; driven rammed piles. 111B: high pressure grouted piles of large diameter = 250 mm; micropiles {grouted under high pressure).
Note: Maximum limit unit skin friction, £, : bracket values apply to careful execution and minimum disturbance of soil due to construction.

Figure 2. Friction coefficient, alpha

The pile unit end bearing, Ay is calculated from the calculated equivalent average

cone resistance, q_,,

multiplied by an end bearing coefficient, k. (Figure 1). The pile

unit side friction, fp, is calculated from measured q_ values divided by a friction
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coefficient, a ., (Figure 2).

0o = Ke Qe
f=_T
° Oy cre

Maximum fp values are also recommended based on pile and soil type. Only the
measured CPT q_ is used for the calculation of both side friction and pile end bearing

resistance. This is considered an advantage by many due to the difficulties associated
in interpreting sleeve friction (f_) in CPT data.

The equivalent average cone resistance, q_,, at the base of the pile used to compute
the pile unit end bearing, Ay is the mean q_ value measured along two fixed distances,

a, (a = 1.5D, where D is the pile diameter) above (-a) and below (+a) the pile tip. The
authors suggest that q_, be calculated in three steps, as shown in Figure 3. The first

step is to calculate q'_,, the mean q_ between -a and +a. The second step is to
eliminate values higher than 1.3qg'__ along the length -a to +a, and the values lower
than 0.7q'_, along the length -a, which generates the thick curve shown in Figure 3.
The third step is to calculate q_,, the mean value of the thick curve.

D )

Pile
»

Depth

Figure 3. Procedure for qca calculation
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