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COPYRIGHT
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All rights reserved.
Printed in the Unites States of America. Except as permitted under the
United States Copyright Act of 1976, no part of this publication may be
reproduced, translated, or distributed without the prior written approval of
ENSOFT, INC.

SOFTWARE LICENSE AGREEMENT & DISCLAIMER

IMPORTANT NOTICE: Please carefully read the terms of the license
agreement and disclaimer at the end of this book. You signify acceptance
with those terms by usage of the software.
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1.1 General Description

EnCPT is a software developed for quickly importing, processing, visualizing Cone Penetration Test
(CPT) data. Soil layer interpretations based on three Robertson criteria are implemented. Users can
generate soil layers and assign p-y criteria data to each layer to be exported to other Ensoft compatible
software such as LPILE.

1.2 Features of the Program

EnCPT provides an easy to use interface for importing CPT data displaying interpretation results.
Measured cone resistance, cone friction, and pore water pressure (optional) can be imported into EnCPT
to

1. Interactive import dialog for importing raw CPT data.

2. Determine soil type using Robertson 1986, Robertson 2010, and Robertson 2010b criteria and
provide soil layering classification plots.

3. Provide estimates for soil properties such as friction angle, unit weight, and undrained shear
strength.

4. Generate linear soil layer output and associate p-y criteria data to layers for other software.

5. Export generated soil layers and p-y criteria data to other Ensoft compatible software such as
LPILE.

6. The interpretation plot for soil stratigraphy is provided in image format for exporting.

1.3 Organization of EnCPT Manuals

The documentation provided with the computer program EnCPT contains full documentation about the
operation of the program on personal computers. The User’s Manual covers the areas of installation,
preparation of input data, program execution, view of computational results, and example applications.
The distribution of the User’s Manual is made via standard portable document file (PDF) format.

This manual is installed with the EnCPT program and accessible via any one of the following three
methods:

1. Windows start menu
2. Ensoft tile in Windows 8 or Windows 10

3. Help menu (Section 3.1.1.4) within the EnCPT program

1.4 Typographical Conventions

To orient the user to different software features, certain terms are set in typefaces that distinguish
them from the body text. The following formatting conventions are used throughout the Manual:

e  Commands that are typed directly on the keyboard: “” ; “” ; “”

e  Commands with keys simultaneously pressed in the keyboard: “ + ” ; “ + |§|”

e  Menu items and other text displayed on the screen are in sans serif:
From the File menu choose Open

° File names and names of directories and folder and icon names are in italics:
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Open the example file examplel.encpt

° Internet and electronic mail addresses are underlined:
Send email to support@ensoftinc.com

1.5 Contents of the EnCPT Package

The standard package sent with EnCPT consists of the following items:
e  One USB device (sometimes known as hardware key or dongle),

e  One backup USB (this may be missing in future releases, since the full program is available
for free downloading from the www.ensoftinc.com website.

The user-selected installation directory (default directory is Program Files (x86)\Ensoft\ EnCPT2019)
contains the main Windows-program module (encpt2019.exe). The User’s Manual is also included in the
installation directory. Several examples of input files (all files with extension *.encpf) are installed in a
separate Ensoft/EnCPT2019-Examples subdirectory in the root Windows drive (usually C:}).

1.6 Hardware Requirements

To use EnCPT, the user needs the following minimum hardware configuration:
e Any personal computer with an Intel® Pentium® or newer processor.
e A hard disk with at least 500 MB of free space.

e Microsoft Windows®, XP, VISTA or Windows 7/8/10. A newer release of the Microsoft
Windows® operating system may need a more recent update of the EnCPT software.

e  Minimum of 512 MB of free RAM memory.

e A mouse or similar pointing device.

1.7 Technical Support

Although computer program EnCPT was designed to be distinguished by its ease of use and by its
helpful User’s Manual, some users may still have questions. The technical staff at ENSOFT strongly
supports all registered users with questions related to the installation or use of EnCPT, according to the
stipulations presented below. The software is provided with free maintenance service for the first year.
After the first year the user is encouraged to purchase the yearly maintenance services. The yearly
maintenance services include free download of the latest version and free technical support as described
below.

1.7.1 Preferred Methods of Software Support

Software support is given, in order of preference, by the following methods:
e  FElectronic mail to: support@ensoftinc.com
e Faxto: (512) 244-6067
e  Telephone call to: (512) 244-6464, extension 2

Users are strongly encouraged to utilize electronic means of support via email. In all technical
support requests via email, please include the following information:
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o full software version/release/update (obtained from the Help > About dialog),
e  adescription of the user’s problem or concern,

e attach a copy of the input-data file that is associated with the issue/concern (files with
name/extension of the type filename.ecpt), and

e name and telephone number of the contact person and of the licensed user (or name and office
location of the licensed company site and/or serial number of the USB Key).

Although immediate answers are offered on most technical support requests, please allow up to two
business days for a resolution in case of difficulties or schedule conflicts.

Technical help by means of direct calls to our local telephone number, (512) 244-6464, is
available, but is limited to the business hours of 9 a.m. to 5 p.m. (US central time zone, UTC —6:00). The
current policy of Ensoft is that all telephone calls for software support will be answered free of charge if
the user has a valid maintenance contract.

1.7.2 Upgrade Verification and Internet Site

The software provides options for the user to check the most recent maintenance release through an
internet connection by selecting Help > Check for Updates. This command starts the default internet
browser and will display the user’s maintenance expiration date, the user’s software release number and
the most recent release number that is available for downloading.

If the user’s version is not the latest version and the maintenance has not been expired, the user can
download the latest version from our web server directly (www.ensoftinc.com). Users may also consult
our internet site for additional information on software updates, demos, and new applications; technical
news; and company information.

1.7.3 Renewal of Program Maintenance

The cost to renew program maintenance will depend on the length of time for which the program
maintenance has been expired. There are small price increases with time after expiration. The pricing
policy for renewing a program maintenance that has not expired can be found on the Ensoft website at
https://www.ensoftinc.com/order form

1.7.4 Changes of Support Policy

The software support policy and associated expenses are subject to change at ENSOFT’s discretion
and without specific mailed notices to the users. However, any change of rules will be verbally provided
during telephone calls for software support.
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2.1 Installation Procedures

Program EnCPT is distributed with an associated USB key (hardware key or dongle). The
hardware key consists of a device that is attached to an empty USB port (or USB hub) of the computer in
use (or in the designated software server in the case of local network licenses). This method of software
protection has been found to provide compatibility with existing operating systems, better stability than
other alternatives, and allows users to obtain software updates or replacements via downloads from the
internet.

Users with standard single-user licenses can check the following link to a PDF with Installation Notes:
https://www.ensoftinc.com/doc/Ensoft Single-User License Installation Booklet.pdf

Users with local network licenses can check the following link to a PDF with Network Installation Notes:
https://www.ensoftinc.com/doc/Ensoft Network License Installation Booklet.pdf

2.1.1 Installation of Single-User Version

This version of EnCPT has been tested to be compatible with the following versions of the
Microsoft Windows® operating systems: Windows 7 and 8, 8.1 and 10 in 32 and 64-bit releases.

The following guidelines are recommended to be followed during the installation process of
EnCPT for single-user licenses.

1. Plug the supplied USB Key into one of the available USB ports in your computer. The USB Key is
plug-and-play compatible so the operating system will recognize the USB Key automatically and a
small but solid green light should appear at the end of the USB Key (a flickering green light or no
light indicate problems with the standard windows driver or with the USB Key).

2. If the user installs from a distribution USB Memory Stick and the main installation program does not
start automatically upon insertion of the Memory Stick then click on the Windows Start Menu
button and select Run. On the command line, type d:\setup.exe or e:\setup.exe, where d. or e:
represents the drive that contains the distribution Memory Stick. Click OK to execute the command
and start the main installation program for ENSOFT’s software. A screen similar to the one in
Figure 2-1 should appear.

3. If the user installs from a downloaded file then please run the downloaded file (double click) and go
to instruction #5.

4. Click anywhere on the ENCPT 2019 icon and then click on the Install Standard button to start the
installation of EnCPT.

5. The user should read the license agreement shown in Error! Reference source not found.. Users

an review the License Agreement online in the following link:

https://www.ensoftinc.com/doc/Ensoft%20License%20and%20Disclaimer.pdf

The installer will place the same file (Ensoft License and Disclaimer.pdf) in the installation
directory. Please click Yes if you agree and would like to proceed.

6. Select Single-User License in Figure 2.2-3 then click Next. For network installations please
contact Ensoft support (support@ensoftinc.com).
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Figure 2-1 Main Installation Screen for ENSOFT Software (may change with time)

7. The user will be provided with an option to select a drive and directory for the installation of
example files (see Figure 2.2-4). Default installation directory is the following:
(Root Drive)\Ensoft\EnCPT2019-Examples

8.  The user will also be asked to select a drive and directory for the installation of EnCPT (see Figure

2.2-5). Default installation directory (varies according to the Windows release where it is installed)
is one of the following:

(Root Drive):\Program Files (x86)\Ensoft\EnCPT2019
(Root Drive):\Program Files\Ensoft\ EnCPT 2019

If the desired directory does not exist, the installation program will automatically create a new
directory in the chosen hard drive.

Most distribution files will be copied to the installation directory (either the default or the one
selected by the user). However, certain files are copied to system directories in Windows and some
Windows services are started during installation (mainly for Network installations). The name of the
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system files, their exact locations, and the type of services that are started may change in time and
for different versions of the Microsoft Windows® operating system.

9.  During the installation the user will be asked to set the file extension association for opening EnCPT
v2019 input data files (see Figure 2.2-6). If the user agrees (leaves the default check mark) then
double clicking (or running) any input data file with extensions of the type filename.ecpt will start
the installed EnCPT v2019 software.

10. The user will be prompted to confirm the shortcut directory name that will be created in the

Windows Start Menu (See Figure 2.2-7). The default is Start Menu/Programs/Ensoft/EnCPT2019.
Windows 10 and 8 will automatically create an Ensoft tile with the same shortcuts.

After the installation is finished, it is usually not necessary to reboot Windows for the program to
run. The user may run the program by selecting EnNCPT v2019 from the standard links installed in the
Microsoft Windows® Start Menu: Start Menu > All Programs > Ensoft > EnCPT2019

License Agreement

22 |
License Agreement

Pleaze read the following license agreement carefully.
Press the PAGE DOWM key to see the rest of the agreement.

PROGRAM LICENSE AGREEMENT & DISCLAIMER -

IMPORTAMT MOTICE: This License Agreement & Disclaimer ("LICEMSE™) is a
legal agreement between you (gither an individual or a single entity) and
Ensoft Incorparated (EMSOFT) for the ENSOFT product (PRODUCT™)

identified on the current installation screen. The PRODUCT indudes

computer software and associated media, printed materials, hardware key
(dongle), and electronic documentation. The PRODUCT also indudes any
updates and supplements to the original PRODUCT that may have been
produced by ENSOFT. By installing, copying, downloading, accessing or
otherwise using the PRODUCT, you agree to be bound by the terms of this
LICENSE. If you do not agree to the terms of this LICEMSE, do notinstallor ™

(@) YES - I Accept the terms of the License Agreement!
(7) NO -1 DO NOT Accept the terms of the License Agreement!

www, ensofting, com < Back ][ Mext = ] [ Cancel ]

Figure 2.2-2 Installation Screen with License Agreement (may change with time)
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ype of License
Please select the type of license purchased from Ensoft:
@ Single-User License
7! Metwork License
71 Demo Version (Free)
I
www . ensoftine. com < Back " Next > I ’ Cancel ]

Figure 2.2-3 Selection of Single-User License (may change with time)

]
Examples Directo S

Please select the directory for Example files:

Setup will install the Examples in the following directory.
To install to this directory, dick Mext,

To install to a different directory, dick Browse and select another directory.

Browse

C:\Ensoft\EnCPT2015-Examples

vy, ensofting, com < Back " Hext = | ’ Cancel l

Figure 2.2-4 Default Installation Directory for Example Files (may change with time)
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B - - m
Choose Destination Location .
Choose Destination Location
Setup will install EnCPT w2019 in the following directory.
To install to this directory, dick Next.
To install to a different directory, dick Browse and select another directory.
Destination Directary
C:\Program Files (x88) \Ensoft\EnCPT 2019
Space required on drive: 13.1MB
Space available on drive: 137093.7 MB
www. ensoftine, com < Back “ Hext > I ’ Cancel l

Figure 2.2-5 Default Installation Directory for Program Files (may change with time)

I
Set File Association m—

Set File Association

Setup will assodate some file types with EnCPT w2019,
Select the file types you want to assodate, dear the file types you do not want
to assodate.

File Types:
F et EnCPT w2012 Data File

www. ensofting. com ’ < Badk “ Next = I ’ Cancel

Figure 2.2-6 File Extension Association for PYWALL Data Files (may change with
time)
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|

Set Program Shortcuts

Setup will add Shortout to the Start/Program menu.

Start/Program Menu
Ensoft\ENCFT2019

Shaortcuts are available for - All Users

vy, ensofting, com

Figure 2.2-7 Default Shortcut Folder in Windows Start Menu (may change with
time)

2.1.2 Introduction of Network Version

Special network licenses and USB hardware keys (network keys) are available for users that desire
to operate EnCPT on a Windows network. The network version is limited to users within a specified
range of IP addresses at each licensed physical site. Discounted rates apply for purchases of multiple
network seats for the same site.

)

Network versions of EnCPT have special subroutines written for installations in “software servers’
and for installations of “individual clients”. The “software server” is known as the computer that will be
carrying the network key provided by ENSOFT, INC. The software server is not necessarily the same as
the existing network server. Any computer in the existing Windows network may be designated software
server for EnCPT as long as the network key is attached to an available USB port (or through an USB
hub) and the “server” version of the software is installed on its hard drive. Software “clients” may be all
other computers of the network that have the program installed as client. Client computers do not need
any hardware key attached to their local system. The program installed in “client computers” will be
allowed to run as long as the computer designated as “software server” is accessible on the network with
the proper operating system and with its network key secured in place.

Users of the network version of EnCPT are allowed to have the software installed in as many
computers as desired within their specified IP ranges of their local Windows network. However, only a
number of users equal to the total number of purchased licenses will be able to operate the program at the
same time.
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2.1.2.1 Installation of Network Version

Installers of network licenses should refer to a separate booklet with installation instructions for the
Network version of this product. The document can be downloaded from the Ensoft web site:

https://www.ensoftinc.com/doc/Ensoft Network License Installation Booklet.pdf

Alternatively, the document can be requested via email to support@ensoftinc.com

2.1.2.2 Silent Installations on Client Computers

For installation of network licenses on local client computers there is an option for command-based
installations that are completely silent (performed without other user input). Instructions for silent
installations on client computers can be downloaded from the Ensoft web site using the following link:

https://www.ensoftinc.com/doc/Silent%20Install%200n%20Client%20Computers.pdf

Alternatively, the document can be requested via email to support(@ensoftinc.com

2.1.3 Backup of Original Software

The distributed software may be copied for backup purposes. The program may be installed in
several computers at the same time. However, unless network licenses are purchased, the program will
only operate in the computer that carries the appropriate USB Key.

2.1.4 Software Updates on the Internet

Occasionally, ENSOFT will produce software improvements and/or fixes and place the latest
software programs on ENSOFT’s internet site. Users can check for available updates by selecting Help >
Check for Updates from the PYWALL menu. Software users may freely download the latest program
update from the PRODUCTS > Downloads link in the following site: /ttp.//www.ensoftinc.com
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o
Fle Edt Data Help
Depth Qc Fs U: Ua 3 RF ‘ ¥ ‘ a o Qnet Bq ‘ n ‘ Fr ‘ ) |an‘ | su I ‘ Ic ‘leo| cn | qmn ‘mmm‘mzzmmmm&
(m) (MPz) (kpPa) &pa) &Pz) (vPz) (%) (k4jm?) kpa) &Pz) (vPz) (d=g) (Pa) |
“Input B
L. Tip Resitance, Qc Tip Resistance
i Sleeve Friction, Fs o
*_Pore pressure, Us s
- Computed 9
Hydrostatic Pressure, Us wiB
Corrected Tip Resistance, Qt' e
Friction Ratio, Rf wzz
Total Unit Weight, ¥ e
Total Stress, @ 03
Effective Stress, o = n‘l;
Net Cone Resistance, Qnet =4
Undrained Shear Strength, Su e
~Friction Angle, @ = 0=
-SPT Blowcount, N160 08
Pore Pressre Rato, Bq 068
Normalized Friction Ratio, Fr or
-Normalized Cone Resistance, Q Qs
Normalzed Sai Behvior Index, 08
Normalization Factor, Cn _ Doﬁg
Normalzation Exponent, n
Layering ”f
+Cessification Cherts 0 0.020.040.060.08 0.1 0.120.140.160.18 0.2 0.220.240.260.28 0.3 0.320.340.360.35 0.4 0.420.440.450.48 0.5 0.520.540.560.58 0.6 0.620.640.660.68 0.7 0.720.740.760.76 0.8 0.520.540.560.88 0.9 0.820.940.960.98 1
+-Rabertsan (1986) > Qc (MPa)
« 5

Figure 3-1 EnCPT default view

EnCPT runs under either Licensed or demonstration (Demo) mode. If the hardware USB security key is
not found, EnCPT will run under Demo mode. Table 3-1 compares the availability of some of the core

functionalities of EnCPT under these two modes.

Table 3-1 EnCPT running mode and available functionalities

Licensed Demo

Open

Edit

View existing results
View User’s Manual
Save / Save As
Import data

Export SPY file

S SENENEUENE NN
XXX L AL S

Throughout this chapter, the full functionality of EnCPT is discussed (i.e. EnCPT running under Licensed

mode).

The typical steps followed when using EnCPT is as follows:
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1. Open EnCPT

2. Import data (Section 3.2)

3. Save project to a file on local drive
4. View/save results (Section 3.1.3)

5. Generate p-y Criteria and export data (Section 3.5)
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3.1  Main Window

The main window of EnCPT (Figure 3-2), displays CPT data in tabular and graphic form. The main
window is composed of three major components

1. Main Menu: The menu bar houses the common functionalities of EnCPT including importing,
saving, and exporting the application. This is further discussed in Section 3.1.1.

2. Top Table: Presents CPT data in tabular format, discussed further in Section 3.1.2.

3. Plots: Presents CPT data in different format in forms of plots (Section 3.1.3)

Each component is discussed in the following sections

to edit cells in first = 6 Context menu

4 columns

Drag to resize
7 top and bottom panes

@+ q—@b Zoom to rectangle
A% .
U+<%> Drag plot view

@ Zoom infout to mouse
pointer loation

i
2%
UX 2 Tit to view

A

@ Select to view plot

6 Context menu

Figure 3-2 EnCPT layout overview
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3.1.1 Menu Bars

Functionalities of EnCPT are organized in menus as listed in the below

Menu Functionality

File Filing of project, e.g. new file, save, import, etc.

Edit Edit display units; change CPT computation
parameters

Data Change water table; Generate or modify p-y criteria
and layers

Help Access information about EnCPT

In the following subsections, the available actions within each menu is highlighted.
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3.1.1.1 File Menu

The corresponding functionality of the File menu is discussed in the below:

Icon Action

Description

New

Open

|l

Open Recent

Import

Export

Save

T [ ‘v« &

Save As

Exit

Discard current project data (if any) and start a new project from scratch

Discard current project data (if any), locate a EnCPT file from local
drive, and open it

Open a recently opened EnCPT file

Discard current data, and interactively import new RAW CPT data from
file

Export existing table data to CSV format, or generate and export an MS-
Word document (requires MS-Word to be installed on client computer)

Save project under existing file
Save project under a different name

Exit EnCPT
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The corresponding functionality of the Edit menu each option is discussed in the below:

Icon Action Description

Display Units Change display units in table and plots

Interpretation ~ Change interpretation options, including Ny, value and the equation used
Options to estimate friction angles

Icon  Action Description

Water Depth Specify water table depth. All computed values are re-evaluated after
changing the water depth.

&j p-y Criteria Generate or specify soil layering data, with option to export to other
Ensoft Software such as LPILE and GROUP

The corresponding functionality of each option in the Help menu is discussed in the below:

Icon Action Description
O About Open a dialog with information regarding the copy of EnCPT
- User’s Manual Prompt open user’s manual (this document) outside the application

- Check for Updates Open a web browser and check for available updates to the software
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3.1.2 CPT Data Table

Main CPT table presents the imported CPT data along with additional computed entries computed based
on the imported data. Column entries in this table are summarized in Table 3-2. In this table, only the first
4 columns are editable. Once changes are made to these editable columns, the remaining dependent
entries are automatically updated. As indicated in Figure 3-2, the table can be interacted with as follows:

e Pressing the F2 key on the keyboard while a cell in the first four columns has focus, or

alternatively, double clicking a cell. Once selected, the table will go into edit mode (Figure 3-3).

You can exit edit mode by pressing

a. Enter key on the keyboard to exit edit mode and commit changes

b. Esc key to exit without committing changes

NOTE: If a different cell is selected while in edit mode, the changes are automatically saved to

the table.

File Edit Help
Depth Qc Fs

{m} (MPa) (Pa) |
1 |0.050 12,441 127.361 -2.1:2
2 (0,100 228.868 -3.2¢
3 (0,150 285,366 -1.65
4 (0,200 254.723 -4.0e
5 |0.250 230,733 -38.:z
o (0,300 4,630 242,274 -44.€
7 (0,350 5.130 241,317 -53.7

Figure 3-3 CPT Table in Edit Mode

e Right clicking the table to present a context menu (Figure 3-4). Available options in the context

menu are as follows
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2.452 6452.544  |3.577 19,955 4,993 2

2942 14619.100 5.245 19.833 5.939 3

3.432 Edit Fz 19,918 6.984 3

3.923 2L ol 19.855 7.978 4

4.413 Color scheme Robertson (1938) a
Robertson (2010)

4,903 5276.878 3.448 Robertson (2010) B 5

5.394 4242.753 3.521 v Alternate rows 5
MNone

5,884 4267.140 3.321 Tor T 6

Figure 3-4 CPT Table context menu

a. [Edit: Edit current cell. This option is available only if a single editable cell in the first
four columns has focus.

b. Copy: Copy displayed data within the current selection to clipboard. Copied content will
contain for applications that support formatting (e.g. Microsoft Excel), and default to
plain text with cells delimited by the TAB character in other applications.

c. Color scheme: Change table row color scheme

i. Robertson (1986): color based on soil classification type in accordance to
Robertson (1986) charts
ii. Robertson (2010): color based on soil classification type in accordance to
Robertson (2010) charts
iii. Robertson (2010) Bq: color based on soil classification type in accordance to

Robertson (2010) charts using Bq values

iv. Alternate rows: (default) alternate coloring of the rows
v. None: No row coloring
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Header Description

Depth Soil layer depth where the CPT reading was taken. When importing or editing data,
the depth is required to be unique, and sorted in increasing order

Qc Recorded cone penetration pressure, specified in units of force per area

Fs Recorded cone side friction, specified in units of force per area

Us Recorded pore water pressure, specified in units of force per area

Uo Hydrostatic pressure, assuming water level depth of 0

Qt' Corrected cone tip resistance. This value is estimated using the tip resistance and the
recorded pore water pressure, U,

Rf Friction ratio, specified in percentage, computed using the Qt' and Fs

Y Soil total unit weight, estimated using Qc, Qt', and Fs

o Total soil stress, estimated using Y, Depth, and U

o' Effective soil stress, estimated using g, and U

Qnet Net cone resistance, estimated using Qt', and 0

Qtip' Normalized cone tip resistance, estimated using @', g, and Qt'

Fr Normalized friction ratio, estimated using Qt', 0, and Fs

Ic Soil behavior index, estimated using Qtip' and Fr

B Pore pressure parameter, estimated using Qc, Uo, and U>

q p p g

Qtn Coefficient computed using Qc, Qt', Fs, g, and o'

Icn Coefficient computed using Qc, Qt', Fs, g, and 0'

Cn Coefficient computed using Qc, Qt', Fs, g, and o'

n Coefficient computed using Qc, Qt', Fs, g, and '

N160 SPT N1(60) number, computed using Qt' and Ic

Su Undrained soil strength, computed using Icn, Fr, Qt', and 0

()} Soil friction angle, computed using Qc, Icn, and o'

Rob1986 Soil classification in accordance to Robertson (1986) classification charts, utilizing
Rf and Qt'".

Rob2010 Soil classification in accordance to Robertson (2010) classification charts, using
Qtip' and Fr

Rob2010 nstd  Soil classification in accordance to Robertson (2010) classification charts, using
Qtip' and Bq
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3.1.3 CPT Table Graphs

Bottom panel of the main window presents a quick way to visualize inputted and computed CPT data.
Selecting a category will display the corresponding graph on the right-hand side (see e.g. Figure 3-5).

13 (0.198 4984 39497 (1085 (1993 |4984.. (0.792 |17.827 (2,849  0.906 (498L.. (0.000 0408  (0.793 (56,377 (5495.. (0.000 (1464 1151 (7.752 6.83% (335959 |- - Sand.. [T
B Input
- Tip Resistance, Qc Roberison 2010 Robertson 2010 {non-standard) Robertson 1988
+~Sleeve Friction, Fs 7 Sand g Gravelly sand to dense sand ° Sensitive, fine grained
Pore pressure, Us Very stiff sand to clayey sand Sand 1 Sand-silty sand
E-Computed P Gravelly sand to densesand 2 Sand mixture Sandysilt- clayey sit
- Hydrostatic Pressure, Us Sand mixture Silt mixture 2 Clayeysilt- silty clay
Corrected Tip Resistance, QF 3 Very stifffine grained 3 Clay Silty clay - clay
~Friction Ratio, R . g_‘? " . 2 ;‘ﬂ\v’d
e it mixture an
-~ Total Unit Weight, y 4 Gravelly sand - sand
Total Stress, @ 5 5
- Effective Stress, & 5
et Cone Resistance, Qnet & & s
Undrained Shear Strength, Su = = €
- Friction Angle, @ £ 7 B 7 £ 7
5T Blowcount, N160 = 2 - L
Pare Pressure Ratio,
- Normalized Friction Ratio, Fr 9 9 9
- Normalized Cone Resistance, Q'
Normalized Soil Behvior Index, Im 10 10 10
- Normalization Factor, Cn @ @ "
-~ Normalization Exponent, n
ering 12 12 2
[} Classification Charts
Robertson (1986) 13 13 13
Robertson (2010) 1 " 14
£l Template 0 2 4 & B8 10 12 14 18 18 0 2 4 & & 10 12 14 18 18 0 2 4 8 B8 10 12 14 16 18
- Insitu - Layers Layer Index Layerindex LayerIndex
Custom

Figure 3-5 Soil layering classification plotted against depth
Available data is presented in a tree view as with following main categories:

- Input: Each tree leaf provides a scatter plots of the input data plotted against depth

- Computed: Plots of interpreted data based on imported data plotted against depth. The
“Layering” item presents soil type classification index (see Section 3.1.3.1) for three commonly
used classification charts is presented. Each individual record is plotted as a rectangular block
colored in accordance to its pre-assigned color (Error! Reference source not found.). The

eight of the block is the distance from the given Depth record to the subsequent recorded CPT

Depth value, and its width is the layer index integer value (Table 3-3).

- Classification Charts: Plots under classification charts show the predefined classification zones
along with each CPT record (see below).

- Template: A convenience template option to visualize different plots side by side. The “Insitu —
Layers” options provides a pre-configured plots of input data plotted against depth as well as
Friction Ratio plots and soil behavior type classification plots. See section below for a more detail
description of available options

3.1.3.1 CPT Classification Charts

EnCPT supports three built-in classification charts:
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1. Robertson (2010) standard classification charts consisting of 9 predefined zones (see Figure 3-6

left, and Table 3-3), defined in terms of normalized cone resistance (Qtip') and normalized

friction ratio (Fr)
2. Robertson (2010) Non-Standard classification charts consisting of 7 predefined zones (see Figure

3-6 right, and Table 3-3), defined in terms of normalized cone resistance (Qtip") and non-
dimensional pore pressure parameter (BQ)
3. Robertson (1986) classification chart consisting of 12 predefined zones (see Figure 3-7 and Table

3-3) defined in terms of corrected cone tip resistance (Qt') and friction ratio (Rf)

Each data point is individually checked to see where it lies within these predefined zones and is then
assigned a classification accordingly. If the point lies outside these zones, then the classification type is
shown as "-" in the table, and excluded in the “Layering” graph.

1,000 Robertson (2010) Classification 1000 Robertson (2010) Classification (non-standard)
' 10 [1] Sensitive, fine grained ' I [1] Sensitive, fine grained
I [2] Organic Soil B [2] Organic Soil
[3] Clay 13] Clay
[4] Silt mixture [4] Silt mixture
[5] Sand mixture [5] Sand mixture
[6] Sand 6] Sand
[7] Gravelly sand to dense sand [7] Gravelly sand to dense sand
[8] Very stiff sand to clayey sand
[9] Veery stiff fine grained
100 100
= =
= =
<] =]
10

10 0 1
Bq

Figure 3-6 Robertson (2010) classification charts: Left: standard classification chart,
Right: non-standard classification chart
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1,000—

100

1 [1] Sensitive, fine grained
M (2] Organic Soil
[3] Clay
[4] Silty clay - clay
[5] Clayey silt - silty clay
[6] Sandy silt - clayey silt
(7] Silty sand - sandy silt
[8] Sand - silty sand
[9] Sand
[10] Gravelly sand - sand
[11] Very stiff fine grained
[12] Sand - clayey sand

Figure 3-7 Robertson (1986) classification chart

Table 3-3 Classification types and associated layer index number and colors

Layer Robertson (1986)
Index

1

2

3 Clay

4 Silt clay — clay

5 Clayey silt — silty clay
6 Sandy silt — clayey silt
7 Silty sand — sandy silt
8 Sand — silty sand

9 Sand

10 Gravelly sand — sand
11 Very stiff fine grained
12

Sand — clayey sand

Robertson (2010)

Clay

Silt mixture

Sand mixture

Sand

Gravelly sand — dense sand

Robertson (2010) non-
standard

Clay
Silt mixture

Sand mixture
Sand
Gravelly sand — dense sand

Very stiff sand — clayey sand
Very stiff fine grained

3.1.3.2 CPT Template View

The Template subcategory in the tree view provides means to quickly place plots side-by-side (Figure
3-8) and export the resulting graphs as an image file.
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Save plot layout as Copy plo.t layout
an image file ~ asanimage Remove plot directly
directly to clipboard to the right of button
? El v
3]
Add new plot
O to layout
Ee==="1
Change plotted
variable directly
above

Figure 3-8 Plot layout view

The “Insitu — Layers” tree item is a preconfigured layout comprised of input data, friction ratio, and
interpreted layering based on Robertson (2010) criteria. The drop down menu under each graph allows the
selected default graph to be changed, and the * button allows each plot to be removed. By selecting the
=" button on the right-most side of the panel, additional graphs may be appended to the layout.

The combined plots may be exported as an image using the buttons on available on the top of the graphs:

Icon Description

Export selected plots as a PNG image file

Copy selected plots directly to clipboard. The copied file may then be inserted in

applications support image files such as a word processor by pressing | Ctrl | +

(typical)
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3.2 Import Data

New CPT data must be imported from plain ASCII files using the Import Dialog, shown in Figure 3-9. In

this document, we will use the term “CPT record” or simply “record” to refer to a tuple of elements
uniquely identified by a single “depth” entry.

When first triggered, EnCPT’s Import Dialog tries to automatically select the best default configuration
for easy import of data, and displays the chosen data to be imported on the right pane (Figure 3-9). This

preview pane is only updated once the Update View button is clicked.

=) Drag to resize

left and right panes

I 1mport CPT Data | =10] x|
Qtp [ Fidion ] U E
0.000 0.000 0.001 =
- 2 . 130 0.000 0.000 0.001
Input flle 3 . 200 0.000 0.000 -0.004
p]_"eview 4 |p.260 0.000 0.000 0.005
: 5 .330 0.000 0.000 -0.009
3 ° |
48 Depth,Tip,Friction, Pore Pressure,Ratio, Soil Behavior Type,U.5.C.S. -0 e - ik
1 (Feet), (1), (ts6), (159, (%), 7 |
4k 0.07, 0.0000, 0.0000, 0.0005, 0.00,0,<out of range >, -0 e - i I £ d d t
1§ 0.13, 0.0000, 0.0000, 0.0005, 0.00,0,<out of range >,
1F 0.20, 0.0000, 0.0000, -0.0045, 0. , <out of range >, e s ey e mpor € ata
1§ 0.26, 0.0000, 0.0000, -0.0050, 0.00,0, <out of range >, 9 k.59 0.000 0.000 0.020 -
2§ 0.33, 0.0000, 0.0000, -0.0091, 0.00,0, <out of range>, preview
2§ 0.39,0.0000, 0.0000, -0.0154, 0.00,0, <out of range >, 10 |.sso 0.000 0.000 0.020
2} 0.46, 0.0000, 0.0000, -0.0192, 0.00,0, <out of range >, | |
2P 0.52, 0.0000, 0.0000, -0.0214, 0. , <out of range >, 1 p.72o 0,000 0.000 0.017
2§ 0.59, 0.0000, 0.0000, -0.0200, 0. , <out of range >, —_—
2§ 0.66, 0.0000, 0.0000, -0.0196, 0. , <out of range >, 12 . 790 0.000 0.000 -0.016
2§ 0.72, 0.0000, 0.0000, -0.0173, 0.00,0, <out of range >, | |
2§ 0.79, 0.0000, 0.0000, -0.0156, 0.00,0, <out of range>, 13 .850 0.000 0.000 -0.016
2¥ 0.85,0.0000, 0.0000, -0.0160, 0.00,0, <out of range>, —1
23 0.92, 0.0000, 0.0000, -0.0137, 0.00,0, <out of range >, 14 .920 0.000 0.000 -0.014
23 0.98, 0.0000, 0.0000, -0.0119, 0.00,0, <out of range >, .I —
. _‘I s 15 .980 0.000 0.000 -0.012
Storage unlt _ 16 JLoso 0.000 0.000 -0.012
fOI‘ aSSOciated :nm I Unit 17 1120 0.000 0.000 -0.011
Depth ft ~ ||| FirstRow 18 L1830 0.000 0.000 -0.006
data
Tio Resistance: 2 =] [ 1 19 Ju250 0.000 0.000 -0.005
v Frichon tsf > 0 |uaw 0,000 0.000 -0.007
- Pri o 3 . v 21 1380 0.000 0.000 -0.007
Columns index [rv por prca (I - )| water Depth il
B— 2 L4490 0.000 0.000 -0.008
numbers ad -r|23 J1.510 0.000 0.000 -0.008
et Ceracer . oty [;]
v ) l—[ phion: I Update view | Cancel | ok |
Uncheck to import +
Zeros as pore pressure Decimal separatoy Column :
P Range of rows to import
. character delimiters L, ( ; ; ;
Interpretation Invalid data is skipped
- Y - )
Options automatically,
Default water-depth

Figure 3-9 CPT data import dialog

EnCPT software requires specification of three or four entries per CPT record (Table 3-4). Each CPT
record is required to be

- Written in a single line

- identifiable using a “depth” record
- Sorted in ascending order

- Contain four entries (Table 3-4)

If your import data file does not satisfy the above criteria, it must be first be manually adjusted before
attempting to import it to EnCPT.
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If duplicate depth values (up to a tolerance) are present, only the first record (read top to bottom) is
imported and other records with same depth value are ignored.

These numeric entries are identified by an effective Column number in the text file, and must be

associated with a unit. Note that the Column numbers entries are dependent on the choice of delimiter
selection (Table 3-5).

Table 3-4 Required input entries

Item

Description

Depth

Tip Resistance

Friction

Pore Pressure
(optional)

Depth where the CPT readings took place. These entries are expected to be unique
and sorted in ascending order top to bottom. Once imported, these will be stored as

the Depth values (see Table 3-2)

Recorded tip resistance at Depth measured as force per area. Once imported, these

values are stored as Qc values (see Table 3-2)

Recorded friction at each Depth. Once imported, these values are stored as Fs (see
Table 3-2).

Recorded hydrostatic pressure at each depth. Once imported, these entries are stored
as U». If the checkbox is not selected, pore pressure is imported to be zero for all

records
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Table 3-5 Miscellaneous options on Import Dialog

Item Description

First Row First line in CPT raw data file to include in processing, indexed at 1. Data lines that
are found to not satisfy input properties are automatically discarded

Last Row Last line in CPT raw data file to include in processing. Data lines that are found to
not satisfy input properties are automatically discarded

Decimal Decimal separator character used in file. For example, a decimal number may be

Character specified as 1.2345 or 1,2345

Delimiters List of column delimiters, specified in any order. Tab character is specified as ‘\t’.
These delimiters specify how the Column entries are interpreted.

Water Depth Depth where the water table is located. This specified value can be modified after
data is imported into EnCPT

Options Interpretation options including equation to use to determine friction angle. These

values can be modified after importing the data. See Section 3.3.

3.3 Interpretation Options Dialog

The interpretation dialog (Figure 3-10) can be opened either through the toolbars of the main window
(Section 3.1.1.2), or by clicking the Options button when importing CPT data (Section 3.2).

-0l

Friction Angle Method Robertson & Campanella (1933) j
Mayne (20086)
Kulhawy & Mayne (1990)

Robertson & Campanella (1983)
Mkt Value % Auto Cofmput

~ Fixed II-. 5
Met Area Ratio of Cone Tip ID.?B

Figure 3-10 CPT Interpretation options

Current version allows specification of sets of options:
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1. Friction Angle Method: The equation used for estimating friction angles

e Robertson & Campanella (1983): This is the default option,
1 qc
tan(¢) = 68 [logw (;) + 0.29]

where,

¢ Friction angle

qc Core resistance, unadjusted for cone projected area
o' Effective soil stress

e Kulhawy and Mayne (1990)

¢ =176+ 11log,0(Q¢n)

where,
¢ Friction angle, in degrees
Qi Normalized cone resistance

e Mayne (2006)

¢ = 29.5 BY*21(0.256 + 0.336 B, 1 + log10(Q;))

where,

0] Friction angle, in degrees

Q; Non-dimensional normalized cone resistance taking into account
the in-situ vertical stress

B, Pore pressure ratio

2. Npg;: Value used in determining the undrained shear strength
o Ifselected as Auto, it will be computed as
Nt = 0.5+ 7.0logqo(F)
where, F, is a normalized friction ratio

e If fixed, the input value will be used irrespective of normalized friction value.

3. Net area of cone tip area: Value in range of 0.6 to 0.8 (defaults to 0.78) used in estimating
corrected cone resistance.

Note: certain values are outside the domain of the specified equations. In such cases, the function is
extended such that its value is zero outside its valid domain.
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3.4 Export Data

EnCPT allows for data to be exported in various ways described in following subsections.

3.4.1 Clipboard

The most convenient way of exporting data and figures is through the clipboard. All figures can be copied
to clipboard by right-clicking on them and selecting ‘Copy Image’ (see e.g. Figure 3-11). Once selected,
the image is copied to clipboard and can be inserted in other applications (e.g. a word processing unit) by

pasting it.

Robertson (2010} Classification

1,000

atp

I} Copy Image Ctrl+C i

®
] ]
e 00 g ®
[
0.’ °
L] * o
®
2 ©e
[] :. A ®e
P o ° 8
® -]
] ° . e ®
L
o
®
% ®
° ]
® X e e

° o .."-.-
L e T SERd

Figure 3-11 Context menu on a classification chart

Data from table views can be copied to clipboard in a similar fashion (see e.g. Section 3.1.2). Copied
content will contain for applications that support formatting (e.g. Microsoft Excel), and default to plain
text with cells delimited by the TAB character in other applications.

Tip: the entire table can be selected by clicking the top-left button on the table (see Figure 3-12) or

selecting +[A] on the keyboard.
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Depth C

m | M

730 13.9z

16 [0.800 29.412

17 II].EEI] 6.83

Figure 3-12 Click top-left button to select entire table

342 CSV
The main CPT table (Section 3.1.2) can be exported to a CSV by selecting

File > Export > Main Table
A UTF-8 formatted CSV file containing the main table will be generated. Make sure correct encoding is
selected when importing the generated CSV file to other software such as MS Excel.
3.4.3 Report
EnCPT features a convenience function to generate an MS-Word document on computers with MS-Word
installed. If MS-Word is not installed, this functionality will not be available.
Once a new project is initiated (see e.g. Section 3.2), select

File > Export > Report

to generate a report from presented data. Once selected, an report options dialog (Figure 3-13) will be
presented on the screen prompting the user to select what data to include in the report file.

Generated report will contain 4 sections:

1. Summary: plots of input data along with a soil profile plotted against measurement depths

2. p-y criteria layer data: if available (see Section 3.5), includes select soil layering graphs plotted
against depth, as well and p-y criteria data table

3. Classification charts: includes classification charts (see Section 3.1.3.1) along with interpreted
data points superimposed on them

4. Interpreted data: scatter graphs of interpreted data plotted against depth. If more than a single
graph are selected, the generated graphs will be grouped in to groups of four.
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X

Summary

[+ Tip Resistance
¥ Pore Water Pressure

|v Friction
V¥ Friction Ratio

IF‘.nbertsnn 2010

=

p-y Layer Data
[+ Plots
¥ Table

rClassification Charts
[+ Robertson 1988

[¥ Robertson 2010
[~ Robertson 2010 (Mone-standard)

rInterpreted Data

Hydrostatic Pressure, Un

[] Corrected Tip Resistance, Qt
[[] Met Cone Resistance, Qnet
Total Stress, o

[] Effective Stress,

M| Fore Pressure Parameter, By
["] Pressure Expanent, n
[Jcn

[JIen

[[] Soil Bebahvior Index, Ic

g Friction Ratio, Rf

DR DR ) R TR P CI

Cancel ok

Figure 3-13 Report options dialog
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3.5 p-y Criteria Dialog

Use the p-y Criteria Dialog (see Figure 3-14) to generate, interpret, and modify soil layer data, as well as

export final soil layer data to other compatible Ensoft products.

.
ﬂ+ <}» Zoom to rectangle
_ W

Iij+ a%,f‘-> Drag plot view

A -
Change left-most «—— Zoom infout to mouse

plot ::\ pointer loation
T [7]x 2 Fittoview
¥,
Automatically estimate A Drag to resize

layers and populate ! T ‘ top and bottom panes
table '
Sand (Reese) 46.210 0.000 16,742

Subdivide selected TOWa——

Stff Cloy w/o Free Woter 0,000 200.000 19.4%
oo 00,000 e
— =] R i E
Insert a new row o0 20.000 .2
R SBff Clay wio Free Water 0,000 130.000 18993
o000 0000 P .
in table o e 00 S0 i +—| or |toeditcells
ss000 byt el
,,,,, Sond o) .00 e 750
32.000 0.000 19677 ‘\1

Lx2

[ Remove selected row I l

Figure 3-14 p-y criteria dialog
This dialog always displays four plots which are (from left to right):
1. scatter plots of Icn coefficients (non-dimensional) used for detecting layers, or alternatively other

soil classification graphs which can be toggled by the drop down menu below the graph
2. soil friction angle (),

3. undrained shear strength (Su),

4. unit weight (Y) plotted against recorded depth.

Scatter Icn coefficient graph may also show the moving average of the underlying data (see following

section) in a solid green line, as well as expected separation of frictional and cohesive soils (Table 3-6),
fixed at value of 2.60, as a dashed red line (Figure 3-15).

Note that these entries are all displayed in the main table of EnCPT (see e.g. Table 3-2).

When opened for the first time, no default layers are specified. Layers can be specified manually, or auto

populated using the Auto Populate button (see next section).
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Figure 3-15 Auxiliary data on p-y Criteria dialog graphs

3.5.1 Layer Auto Population

Pressing the Auto Populate button will prompt open an options dialog (Figure 3-16). Two options may
be specified:

Basis: Variable used for detecting layer changes

Filter: A non-negative integer which specifies the number of points to use for passing a two sided
moving average over the Icn values. This will in effect act as a simple low pass filter and remove

high frequency oscillations in the data, but will introduce a phase shift in the data. Using a value
of 0 will result in no filtering. The moving average of the data points will be shown by a solid

green line on the Icn graph in the p-y Criteria dialog.

Minimum layer depth: Minimum acceptable depth of each layer. If the Icn values indicate layers with

thickness below the specified value, they extent is extended and distributed to other detected
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layers. If the thickness of the estimated consecutive layers is less than the specified amount, the
values are pushed in a queue and their means are popped once they exceed the specified
tolerance. The last layers may thus violate the minimum specified value.

x
Criteria
Basis IIcn Index j
rFilter

Two sided moving average count: IE

Constraints

Minimum layer thickness I 2|

cancel | ok |

Figure 3-16 Layer data auto population options

Using these data, EnCPT will detect layers based on the specified variable (Table 3-6 through Table 3-8),
and populate the soil layer table.

For each layer, EnCPT will perform a linear least squares fit to the data and specify a “top” and “bottom”
value for friction angle, undrained shear strength, and unit weight. The resulting variation of these
properties in each layer is displayed in the plots using a green straight line (see e.g. Figure 3-14).
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Table 3-6 Associated p-y criteria and Icn classification.

Icn Range Icen Classification Pp-y criteria
(-0, 1.31) Gravelly sand Sand Reese
[1.31,2.05) Sands Sand Reese
[2.05, 2.60) Silty sand Silt
[2.60, 2.95) Silty clay Silt
[2.95, 3.60) Clays Clays
[3.60, ©) Organic soils — clays Clays

Table 3-7 Robertson 1986 and default associated p-y criterion

Layer Robertson (1986) D-y criteria
Index
C —
2 Clays
3 Clay
4 Silt clay — clay
5 Clayey silt — silty clay Silt
6 Sandy silt — clayey silt
7 Silty sand — sandy silt
8 Sand — silty sand
9 Sand
10 Gravelly sand — sand Sand
11 Very stiff fine grained
12 Sand — clayey sand
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Table 3-8 Robertson 2010 criteria and default associated p-y criteria

Layer Index Robertson (2010) p-y criteria
1
2 Clays
3 Clay
4 Silt mixture Silt
5 Sand mixture
6 Sand Sand
7 Gravelly sand — dense sand
8 Very stiff sand — clayey sand
9 Very stiff fine grained Silt

Table 3-9 Robertson 2010b criteria and default associated p-y criteria

Layer Index Robertson (2010) NS p-y criteria
1
2 Clays
3 Clay
4 Silt mixture Silt
5 Sand mixture
6 Sand Sand
7 Gravelly sand — dense sand

NOTE: Values generated using the Auto Populate button are suggested values only, and can be

overwritten by the user by directly editing the table.

3.5.2 Manual Layer Edits

If desired, users can manually edit the generated layers (or manually define them) using the Add,
Subdivide, and/or Remove buttons. Scatter plots displayed above the tables will be updated
automatically according to the specified changes.

Once satisfied, these values may be exported using the Export button to following formats:

SPY: Soil layer data importable to compatible Ensoft products

CSV: Comma separated values encoded as UTF-8.
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3.6 Import p-y Criteria (.spy file) from compatible Ensoft product

The soil layer data saved in a spy file can be imported within compatible Ensoft product (e.g. LPILE)

For instance from LPILE program, the Import Soil Layer Data from the spy file is called from the data

menu as displayed in the following figure

Project Information

Program Options and Settings

Structural Dimensions and Pile Material Properties
Pile Batter and Ground Slope Angles

Soil Layering and Soil Property Data

Meodification Factors for p-y Curves
Shear-Resistance Curve at Pile Tip

Shift Pile Elevation in Soil Profile

MMEr S = =Kl -

Pile Head Lzading and Options
Distributed Lateral Loading

Lateral Soil Movernents

Unfactored Loads for LRFD Analysis

Load and Resistance Cases

View LRFD Summary

Axial Thrust Loads for Interaction Diagram

-

Output Depths of p-y Curves
Controls for Computation of Pile-head Stiffness Matrix
Controls for Computation of Pushover Analysis

Controls for Computation of Pile Buckling Analysis

7

Data from Lateral Load Test

Import Seil Layers from EnCPT Seil File

After selecting the:

Figure 3-17 Options Menu from LPILE program

Data > Import Soil Layers
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from EnCPT Soil File in the Data Menu, the program will open the Import Window, as presented in
next figure.

Import Soil Layers from an EnCPT Soail Flle >
EnCPT Soil File:
File Format Version : Browse and Open File
SOIL LAYER DATA PREVIEW
Mumber of Layers : 0
Layer Soil Location Depth Effective Unit Undrained Friction
Number Type Weight Cohesion Angle

Depth of Ground Surface [m) ICI Copy Soil Layer Data to Current Model

Mate: Current Soil Layer Definition "Will be Owvensritten

Close

Figure 3-18 Import Window

In the import window click on Browse and Open File to search for the EnCPT soil file (*.spy)
containing the soil layer desired to be imported into the Ensoft Program (i.e. LPILE). In the Open Dialog
Window look for the file double click on the file name or select the file and then click Open in the dialog.

After selecting the file, the program will populate the table and display the information saved in the
EnCPT file as presented in next figure.
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Import Soil Layers from an EnCPT Sail Flle x
EnCPT Sail File: CAEnsofiiexamples_EnCPT_rc2iex1\ex1.spy
File Format Version - 2019-02-14 Browse and Open File
SOIL LAYER DATA PREVIEW
Mumber of Layers -4
Layer Soil Location Depth Effective Unit Undrained Friction &
Number Type Weight Cohesion Angle
m kMN/m3 kPa deg

1 Sand (Reese) Top 0 10.549 0 59,958

Bottom 3.306 6.553 0 24238
2 Stiff Clay with Free Water Top 3.396 34438 323 0

Bottom 32.839 6.253 68.313 0
3 Sand (Reeze) Top 32.839 9197 0 35

Bottom 34.428 9.697 0 40 v

Depth of Ground Surface [m] ICI Copy Soil Layer Data to Current Model
Mate: Current Soil Layer Definition Wil be Ovenaritten
Close

Figure 3-19 Import Window after selecting the EnCPT file

To complete the process of importing click on the button Copy Soil Layer Data to Current Model that
is enabled after the program reads the information from the EnCPT file. Please note that the Ensoft
Program (i.e. LPILE) will overwrite the current soil layer data that is defined in the model.

Click in the Close button the close the Import Window.
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Examples are provided in this section to highlight the functionality of EnCPT. Presented screen captures

may change in time.

41 Example 1

As an example, consider CPT data stored in a file as shown in Figure 4-1.

12:11:07 08:32 GREGG
CPT-01 J. DOE

0.050, 28.997, 0.040,
0.100, 22.727, 0.020,
0.150, 14.971, 0.020,
0.200, 11.890, 0.031,
0.250, 10.539, 0.087,
0.300, 12.242, 0.527,
0.350, 21.295, 0.962,
0.400, 27.457, 1.786,
0.450, 43.644, 1.769,
0.500, 59.480, 2.374,
0.550, 76.019, 2.800,
0.600, 115.257, 3.037,

[ truncated ]

29.700, 122.716, 4.133,
29.750, 183.169, 6.817,
29.800, 224.975, 8.255,
29.850, 260.241, 8.408,
29.900, 252.566, 7.142,
29.950, 178.345, 5.971,
30.000, 176.034, 4.467,
30.050, 132.661, 3.371,
30.100, 66.722, 2.191,
30.150,  40.428, 1.451,
30.200,  30.537, 0.933,
30.250,  33.104, 1.110,
30.300,  38.590, 1.097,
30.350,  35.293, 1.419,
30.400,  35.888, 1.473,
30.450,  35.212, 1.334,
30.500,  34.996, 1.367,

PR PRPNRRROR R R

B DS 1 01 01 U1 O O O O O) O OY O

Bay Area

.948
.603
.466
.052
5199
.293
0535
776
.276
.828
.672
.466

.914
.897
.811
.776
.707
.621
.466
.190
.897
.397
.138
.293
.828
.880
.880
.880
.897

Units: metres, tsf, tsf,psi
0.960, 0.960, 0.700

CLIENT

Figure 4-1 Example 1 file contents

To import the data into EnCPT we proceed as follows:

1. Open data import dialog

User’s Manual (Rel. June. 2019)

File — Import

EnCPT v2019



List of Technical References — R-3

or alternatively, using keyboard shortcuts

appear on the screen (Figure 4-2).

Ctrl

+ H Once selected, a file selection dialog should

B
CK) |,‘v examples + ex1 'ml L]
Organize v  New folder = - 0 @
. .
gfcuments IIbrar’y Arrange by: Folder +
ll Name Date modified - Type Size
J || exlcor 4/26/2010 1:50 AM COR File 30KB
1
B
File name: | [ascuFies () =l
Open |v| Cancel |
VA

Figure 4-2 File import selection dialog. The appearance of the File Open dialog may
be different depending on the OS version

2. In the prompted file selection dialog, navigate to the file location on local drive, and click Open.
The Import CPT dialog is then opened (Figure 4-3).
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J¥ 1mport CPT Data [/ 1 —[a x|
1 03:15:07 10:12 GREGG - Depth Qtip ‘ Friction Us | -
2 CPT01  Engineer SITE CLIENT
3 0050, 264, 0.02, 0.8 1 |o.os0 2.640 0.020 0480
4 0100, 20.68, 0.28, .43 )

5 0150, 2484, 0.33, .18 2 |o.100 20580 0.290 0130
6 0200, 4163, 115 0.04 ——

7 o025, 7430, 315 091 3 |o.s0 24,840 0.330 0,180
8 0300, 86.87, 3.64, 3.14 —

9 0350, %66, 286 271 4 |0.200 415630 1,150 0.040
0 0400, 3L06, 174, 0.04 1

11 0450, 2731 149, 0.4 5 |o.250 74,300 3.150 0.910
12 0,500, 2259, 127, -L&0 =

13 0550, 18.04, 102, -142 6 |0:300 86.870 3640 3140
14 0600, 1590, 0.79, -L.09 1

G5 oco. 2925 080 243 7 |0.3s0 36.560 2.860 2.710
16 0700, 23827, L14, 0.59 s |

17 0750, 145.46, 240, -138 o i 1060 L1740 00%0
18 0800, 98.35, 285, -5.40 s |0.450 27.310 1.490 -0.450
19 0850, 7L36, 3.14, 0.27

20 0900, 6375, 3.25, 3.98 10 (0.500 22.590 1270 -1.600
21 0950, 60.14, 294, 0.34

22 1000, S6.35, 3.04 7.58 11 |0.550 18.040 1020 -1.420
23 1050, 503.90, 3.30, 3.37

24 L100, 549.61, 420, LS51 :[ 12 Jo.600 15.900 0.790 -1.0%0
25 1150, 508.79, 511, 0.52 —

26 1200, 368.21, 572, L40 13 |0.650 29.250 0.800 2.330
27 125, 237.69, 6.54, 0.20 —

28 L300, 180.62, 583, 0.36 _|LI 14 [0.700 238.270 1140 0.5%0

Tl I u 15 [0.750 145.460 2.400 -1.880

Data —
0.800 98.390 2.890 -5.400

Column Unit

Depth 1 m >| | FirstRow |1
0.900 63.750 3.250 3.980
Tip Resistance 2 tsf ] l—na [

0.950 60.140 2540 0.340
Friction 3 tsf =

Pressure [+ psi ~ Update View
Misc

Decimal Char | j' Delmiters |+ 't

17 (0.850 71.360 3.140 -0.270

1.000 96.360 3.040 7.580

503.900 3.300 3.370

NEEE
5
=

1.100 542.610 4.200 1.510 =

Cancel Ok

Figure 4-3 Data import dialog in Example 1

This dialog includes a file content preview, and chosen setting for importing the data. Below
summarizes the settings:

€ 9

o Delimiters: Character sets comma (“,”), space (““ <), semicolon (*;”), and tab character (“\t”")
are chosen to separate file contents at each line. The first data line in the example contains the
following lines

e ¢¢

0.050, 28.997, 0.040, 1.948

In the above, four numeric entries are separated by commas, and multiple spaces. Given the
selected delimiters, EnCPT will read break the file contents into the following tabular format,
ignoring commas and multiple spaces:

Column 1 2 3 4

Data 0.05 28.997 0.040 0.040

9

e Decimal char: The character “.” is used as the decimal separator character.

e First Row: Starting row that is used for attempting to import the data. Lines that do not
contain data in expected format are automatically skipped. As a result, even though the input
file in this example contains 2 header lines, starting line number of 1 is used, with
understanding that EnCPT will simply ignore the first two lines since they do not contain
valid data

e Last Row: The last row number of the file content to be read, as interpreted and displayed in
the input preview panel. Once again, invalid lines are automatically ignored. As a result, even
though this file contains a total of 4 footer lines, all lines are specified to be included read,
with the understanding that EnCPT will automatically ignore the last 4 lines.
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e Depth Column: Column number, as defined by choice of delimiters corresponding to

recorded Depth values. Given the chosen delimiters and file contents, the first column is

specified to contain the Depth values.

e Depth Units: Unit associated with the depth values, selected to be “meters” in this example.
¢ Tip Resistance: Column number, as defined by choice of delimiters corresponding to

recorded Qc values. Given the chosen delimiters and file contents, the first column is

specified to contain the QcC values.

o Tip Resistance Units: Unit associated with the tip resistance, selected to be “tsf” in this
example

e Friction Column: Column number, as defined by choice of delimiters corresponding to

recorded Fs values. Given the chosen delimiters and file contents, the first column is

specified to contain the Fs values.

e Friction Units: Unit associated with the friction, selected to be “tsf” in this example
o Pressure Column: Column number, as defined by choice of delimiters corresponding to

recorded U2 values. Given the chosen delimiters and file contents, the first column is

specified to contain the Uz values

e Pressure Units: Unit associated with the pressure, selected to be “psi” in this example

3. Click the Open button to import the data as selected. Once selected, data will be imported into
EnCPT as shown in Figure 4-4.

il
Fle Edit Help
Depth | Qc Fs Ue | Uy at RF ‘ ¥ ‘ o ‘ d [ anet [ Ba n Fr o [ ate | su ‘ =) Tc ‘ N0 | on | Qn [Rob2010[Rob2010 Rob1386] +!
@ | pa) | gea) | ea) | (ea) | gea) | (o) [goum) | ea) | gea) | gea) (eg) e2) |

1 [0050 0253 (1315 3.309 (0490 252080 0.760 13202 0.660 0170 251420 0.015 0.563 0.762 |52.263 19.. 0.000 (1872 LI42 0.0 36.435 0.408 - - Sen
[2 [owo |1se0 27771 0.8% (0961 1. L402 17.068 L4157 0435 |197. |0.001 0486 L1403 55,824 453. 0000 16% | L360 3572 14995 |292.8%6 - - Sen
[3 oo 237 31601 -L2¢1 |1471 237 L3 17.28 2276 0805 237. |0.001 0.500 1330 54525 285.. 0.000 L1706 L34 4391 1L138 262604 - - Sen
[@ o0 3587 110.125 0276 1961 3%8. 2762 1920 381 1220 3BE. (0000 0555 2785 54837 326. 0000 1848 1662 863 1L633 457.333 - = San
[5 [o250 [7.115 3018 5274 2452 71l. 4239 20301 4161 1710 711. (0001 0.589 4.241 (S5.567 415.. 0.000 1936 1853 17.453 1L066 776.762 - - Ca
[6 [o300 8319 348.568 21650 (2042 (832.. 4188 20527 5.182 2240 |83L. |0.002 0.587 |4.190 55226 37L. (0.000 (1932 1845 20.301 9.391 |770.979 - a i
TDJSU 3.511 273.875 18.685 3.432 351 7792 19.919 6193 2761 3%0. 0.004 0714 7.806 |S5L707 127. 0.000 2263 2144 10.407 13.111 453.990 - - Clay 1
TD‘WU 2974 166,623 -0.276 3.923 297 5.602 19.284 7.173 3.251 2%. 0.001 0.8 5616 50.503 912754 0.000 2197 2034 8.202 10.678 312675 Ver. Gra. Clay
TDASD 2615 142683 -3.103 4413 261 5.457 19.056 8.132 3.713 260. -0.003 0.700 5474 49.493 700.860 0.000 2225 2055 (7.310 10.082 259.329 Ver. Gra. Clay
[0 |oso0 2163 120636 -1052 4903 216.. 5628 (18799 9.078 4175 215. |0.007 0721 5652 |%8.257 515393 0.000 2280 2113 6270 9.955 |21136% Ver. Gra. Cly
[1i]osso (1728 767 =791 (5394 172 5661 18461 10.010 4616 171. |0.009 0742 5694 %6892 37L603 0.000 233 2171 5198 9.886 (167359 Ver. (Gra. Cly
[12 o600 |1523 75651 -7.515 |5.884 |152.. 4974 18.119 10924 5040 |15L. |0.009 0.742 5.010 45947 299.580 0.000 2.336 2162 4555 9.262 |138.035 Ver.. Gra. |Cay
[13 o650 (2801 76608 15.065 6.374 |280.. |2.732 18368 1.83 5462 |279. |0.003 0.638 2743 |48.22¢ 511285 0.000 2060 1825 651 6.421 |176.975 Ver.. Gra. |Ca
[14 [o700 22817 100.167 4068 6.865 228.. 0.478 19579 12785 50920 228. |0.000 0.299 (0.472 55338 385.. 0.000 1171 0907 30296 2338 526.539 - a Sand

Input -]

Tip Resistance
Sleeve Friction
Hystrostatic pressure

Computed

Corrected Tip Resistance

Friction Ratio

Total Unit weight 2

Total Stress 14

Effective Stress

Net Cone Resistance

Unérained Shear Strengl

Friction Angle

SPT Blowcount

Pore Pressure Rato 2

Normalized Friction Ratio 2

Normalized Cone Resista 28

Normalized Soil Behvior 1 30

Normalization Foctor (Cn 2 o
34
36

Depth (m)

Normalization Expanent |

Layering
Classification Charts

Robertson (1986 B
« 3

25
Qc (MPa)

Figure 4-4 Imported data in Example 1

4. Generate layer data to be imported to other Ensoft software by navigating to
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Data — p-y Criteria
prompting open the Layers dialog (Figure 4-5).

Fp—y Criteria _igl x|
len Friction Angle Shear Strength UnitWeight
C RN i sastes TR g T T AT,
e .
.

E
=
£ \
B 20 20 20 h‘.,_

25 25 25 25 .&

30 u 30 30 30 Ty

iy
- s o [P * o . - e
2 3 0 20 40 o 100 200 300 400 14 16 18 20
len @ (deg) Su (kPa) ¥ (kNim=)
IIm index -
Basis: Icn*
| Layer Bottom p-y Criteria @ Su
Generate Layers (m) (deg) (kPa) flrifm=)

Add | Subdividel Remove I

Elq.xxtl

Cancel | Ok |

Figure 4-5 Example 1 Layer dialog

5. Click the “Auto Populate” prompting open to specify available options to use to automatically
select layers (Figure 4-6)

options__________ x|

Criteria

Basis IIcn Index j

Filter

Two sided moving average count: I

Constraints:

Minimum layer depth |°'5

cancel | o |

Figure 4-6 Example 1 auto layer population options

e Average count: Use default value of 5 to filter high frequency noise in Icn values.

e Minimum layer depth: Use a minimum acceptable depth of 0.5 meters.
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6. Click OK to generate layers

i
Ien Friction Angle Shear Strength UnitWeight
o 0 o o —
F R 5 O = | C e Sy
2 O 2 i 2 2f 2 a
4 4 4 4 ZF' 3
- -
3 [ (3 [ B
8 & 8 2
10 10 10 10 .
12 12 12 12 ‘
14 14 14 14 \
E 16 16 18 16 o pae
£ 18 18 13 18 I
a8 20 20 20 20 ol
2 2 2 2 N
24 24 24 2 \
2% 2% 2% 2% -
28 28 28 28 .
30 30 30 30 %
2 32 32 k«- E et
-]
S 1 A 1 A —
34 St 34 34 34
= s 5
% % 36 /5 £ 2
2 3 0 10 20 30 4 50 0 100 200 300 400 14 18 13 20 2
len 1 (deg) Su (kPa) ¥ (KN/m?)
Icn index -
Basis: I
p-y Criteria © su ¥
i il
sand (Reese) 59.958 0.000 20.359
24,238 0,000 16.363
SHff Clay w/ Free Water 0.000 3,230 13.258
0.000 68.313 16.068
Add Subdivide | Remove 5ilt cemented cp 29.712 56.013 19,007
31384 49.833 19.507
SHff Clay w/ Free Water 0.000 100,425 16.745
0.000 50,157 16.332
Export
concel | o |

Figure 4-7 Auto selected layers in Example 1

A total of 4 layers are selected as shown in Figure 4-7. The green lines in the right-most graphs

show linear least square fit to data. We may wish to adjust the selected Su values in the last layer

to visually better fit the data. Double click Su in last row to edit the values, and insert “50” and
“100” in the cell instead.
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Depth (m)

Depthim)

¥ p-y Criteria P ]33
len Friction Angle Shear Strength UnitWeight
a. . Sl s | e fLae
Z ‘?f?-:-_,-...- 3 ety 2 L A
q IS B L
- -
6 6l %
8 al * !
10 o] .
12 12 ‘
14 14 Al
186 16 . -
18 18 ‘
20 20 k
I I ._L_...
3l
24 24 13
2% 2% e
28 28 s
m I w i
32 32 3
[T Em—— 0 ) P C 34 -l
® : TS NN SN N EEEEE
2 o 10 30 [ 100 200 300 400 14 18 18 20 2
len p(deg) Su (kPa) ¥ (kNm2)
Ien index -
Basis: In
Layer Bottom p-y Criteria © Su ¥
Generate Layers (m) (deq) (kPa) (jm2)
1]3.3%6 Sand (Reese) 59.958 0.000 20.359
|| 24.238 0.000 16.363
2(32.839 SHiff Clay w/ Free Water 0.000 3.230 13.258
|| 0.000 68.313 16.068
Add Subdivide | Remove 3|39.928 Sand (Reese) 35.000 0.000 19.007
|| 40.000 0.000 18.507
4|35.600 Stiff Clay w/ Free Water 0.000 50 100] 16.745
L 0.000 16.332
Export
[e= [ & ]

Figure 4-8 Example 1 modified layer data

7. Export data by selecting the Export button and choose a location and file name to write the layer
data to file.

Tip Resistance

Pore Water Pressure

Friction Ratio

Robertson 2010

7 . . D i va ;
o 1 [ . ry stiff fine grained
2ty n™ ° i i e 2 Very stiff-sand 1o clayey sand
3 i Sand
H Sand t
o 4
| ol Clay
6 6 i 6 = :\ 6 4 6 1 sensitive; fine grained
H . ' H
8| 8| | 8| 8|4 8|
'l
10 10 } 10 m—l 10—
12 12 12 12 .|i e 12
14| 4] I 14 14| i 14
18 18 i 18 1643 16—
H i3
18- 18| : 18| 18— 18-
20 20 . 20 20 20
| | . LI »
22 22 7 E—— 22| { L 22|
24 24 ! 24 24 24
26 264 | 26 26 26
28— 28— ! 28— 28— 28|
30 ; 30| 30| i 30
32 b 7 T 3] 32-]
;1. (o (el |
34| oy wF 34 5‘_ 34|y - : 34
ol s . # 1
36 : 36 e e 1 | 36
T T T T
20 40 200 400 600 0 500 1,00 4 6 0 5 10 15
Qc (MPa) Fs (kPa) U: (kPa) Rf (%) Layer Index

Figure 4-9
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The interpretation plot for soil stratigraphy is provided in a bitmap file as shown in Figure 4-9. The user
can insert the interpretation plot into the standard geotechnical investigation report conveniently.
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4.2 Example 2

Consider CPT data stored in a file as shown in Figure 4-10.

05:01:07 08:36 GREGG

CPT-C1 Eng
0.050, 0.000, 0
0.100, 0.000, 0
0.150, 0.000, 0
0.200, 0.000, 0
0.250, 0.000, 0
0.300, 0.000, 0
0.350, 0.000, 0
0.400, 0.000, 0
0.450, 0.000, 0
0.500, 0.000, 0
0.550, 0.000, 0
0.600, 0.000, 0
0.650, 0.000, 0
0.700, 0.000, 0
0.750, 0.000, 0
0.800, 0.000, 0

29.900, 331.570,
29.950, 350.690,
30.000, 322.520,
30.050, 309.070,
30.100, 310.540,
30.150, 329.660,
30.200, 330.230,
30.250, 350.110,
30.300, 367.510,
30.350, 406.070,
30.400, 429.640,
30.450, 426.650,
30.500, 386.820,

P RPEPEPNMWOWOWONDNDNNRE RN

[ truncated ]

.000,
.000,
.000,
.000,
.000,
.000,
.000,
.000,
.000,
.000,
.000,
.000,
.000,
.000,
.000,
.000,

.820,
.170,
.900,
.840,
.440,
.530,
.690,
.010,
.190,
.520,
.940,
.940,
.940,

OO OO OO OO OOOOOO oo

=6
=B
=B
=B
=B
=5o
.370
.310

=5
=5

=B
=5o
=5o
=85
=85

Concord

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

670
940
640
680
660
660

620
620
680
880
960

Units: metres, tsf, tsf,psi
0.96, 0.96, 0.70

Client

Figure 4-10 Example 2 file contents

Follow the steps in Example 1 to import data into EnCPT. Figure 4-11 show the layers as identified using
Robertson classification charts.
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Depth (m)
i

Robertson 2010

Very stiff sand {o clayey sand
Sand 1

Sand mixture

Very stiff fine grained
Sit mixture

Clay.

8 10 12 14 16 18
Layer Index

Depth (m)

Robertson 2010 (non-standard)

Gravelly sand fo dense sand
......... Sand

Sand mixture

Sit mixture.

Clay

Depth (m)

]
2 4 6 8 10 12 14 16 18
Layer Index

Robertson 1986

Clay

Clayey sit - silty clay

"L Sity elay = clay
‘Sandy sit - clayey sit
M Organic Soil

1) Sensitive, fine grained
Sand - silty sand
Sand

Gravelly sand - sand
Sand - clayey sand

I I I
4 6 8 10 12 14 16 18

Layer Index

Figure 4-11 Soil layers as identified using Robertson (2010) classifications charts
dependent on Friction Ratio (Left) and Bq (Center) data, and Robertson 1986 criteria

(Right)

Same as in Example 1, to generate layer data to be imported to other Ensoft software by navigating to

Data — p-y Criteria

x|

Criteria
Basis IIcn Index - l
Filter

Two sided moving average count:

e

Minimum layer depth

Figure 4-12 Example 1 auto layer population options
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e Average count: Use default value of 5 to filter high frequency noise in Ich values.

e  Minimum layer depth: Use a minimum acceptable depth of 1.0 meters.

Populate the tables using the Auto Populate button. The selected layers will look similar to the ones

shown in Figure 4-13.

BB p-y Criteria o [ 4]
Friction Angle Shear Strength Unit Weight
0 1]
=] 2 ” : 2 F et
i 4 " f 4 f f
‘ »
[ G [ *‘ G
-~ g L 8 \)—
. i 10 1. 10 ‘i
([
-] 12 12 ‘
1 > T3 | r/ dfi—
.
1 14 s 14 d
T L 16 - 16 L
I b\ .t . ® -
R~ 18 - 18 k
20 20 1.
22 22 22 22 11
24 . 24 24 24 *’
25 = 25 25 25 |
- IR
28 e 28 28 28 ,
30 30 30 30
0 1 2 3 /] 20 0 100 200 5 10 15 20
len @ (deg) Su (kPa) ¥ (kM/m3}
IIcn index j
Basis: In
p-y Criteria p 5u ¥
Generate Layers (deq) (kPa) (kMN/m?)
Sand (Reese) 0.000 0.000 0.000
449,367 0.000 19.605
Silt cemented c-p 0.742 5.410 14.430
0.553 41.612 15.992
Add | Subdivide | Remove | 312913 silt cemented cp 35.833 0,000 17.261
35.680 17.930 19.443
4 113,506 Silt cemented c-p 0.000 112,359 17.734
0.000 102,201 17.007
5 | 30,500 Sand (Reese) 31.492 0.000 19.141
S | 45,494 0,000 21,020
Cancel | o |

Figure 4-13 Auto selected layers in Example 2

Visually looking at the estimated friction angles and unit weights, it may be a good idea to merge the last
three layers. This can be achieved by removing Layers 3 and 4:

1. Left-click on number 3 displayed on the table to select Layer 3 (Figure 4-14)
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Left Plot IICI"IH"IdE}( -
Generate Layers |

Add | Subd\\ﬂdel Remaove |

Export

[l =

i

13.506 Silt cemented

30.500 Sand (Reese)

Figure 4-1

cp X
0.000 102.201
31.492 0.000
45.494 0.000

4 Layer 3 selection

2. Click the Remove button to remove the table row

3.

Basis: Icn
Layer Bottom | p-y Criteria @ Su ¥
(m) (deq) (kPa) {idhlfm)
12831 Sand (Reese) 0,000 0.000
| 0.000 19.605
2(8.322 Silt cemented cp 5.410 14,430

Note: previously computed values remain unaltered after removal of rows.

Since Layer 3 was removed, previously identified Layer 4 is now relabeled as Layer 3. Remove
the new Layer 3 by repeating the previous steps.

Resulting layers and the interpolated values look as shown in Figure 4-15 after following above steps.

—ioix]
len Friction Angle Shear Strength UnitWeight
0 | 0 l 0 0 l
2 fur 13 2 T 2 H 2 o
4 e 4 4 \ 4
\ .
(] (] (] (] ‘
3 3 3 A g ‘\
10 I 1w g 10 . 10
12 ew 12 R0 12 12 1
o | X e O ‘..4:
E 14 . ags 14 P 14 J 14 ';.
£ ] ! an® s
2 16 ] 164 zr 16 bt 16 é
.-t |
18 . 18 ! . 18 S 18 h
23 t
20 .'.f- 5 20 7 20 20 1
22 22 i 2 22 »
24 £ 24 ‘\v 24 24 ]
\ {1
26 - 26 1' 2 26 't
28 ,\..-':'.' 2 28 23 28 ¥
30 _.:F‘ 30 30 30 d’
0 1 2 3 0 20 40 0 100 200 0 5 10 15 20
len @ (deg} Su (kPa) ¥ (kN/m™)
Icn index -
Basis: Icn
p-y Criteria [ Su ¥
Generate Layers (dea) Pa) dvjm3)
Sand (Reese) 0,000 0,000 0,000
49,367 0.000 19,505
add | subdivide | Remove 2[s.322 Sit cemented cp 0.742 5.410 14.430
_I - l 0.553 41612 15.952
30. 500 Sand (Reese) 31492 0.000 19.141
45.494 0.000 21.020
Export
Cancel | Ok |

Figure 4-15 New layering after removal of two layers

Looking at the new layering (Figure 4-15), it may make sense to introduce a new layer at around 1.5

meters.
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1. Click on the Add button

2. Insert the following data into the newly created row, and set the “Layer Bottom” data to 1.5.
Note that doing this, the table will automatically rearrange the layer such that the table is sorted
by layer depths in ascending order

3. Next, modify the second layer by double clicking each cell as follows:

¢: 52, 38
Y: 18,15

The resulting layers are shown Figure 4-16. The data can be exported to file using the Export button as in

the previous example.

—ibix
len Friction Angle Shear Strength UnitWeight
I 1 ° 1
2 T 2 — 2 2 -z
4 3 4 4 \ 4 \f
5 5 5 ‘i 5 ‘
i s <
8 2 8 8 L 8 N
10 o 10 g 10 10 2
12 L f ey 12 s 12 12 i
E 14 "":'.?"‘. 14 ! 14 T 14 <
c ] iw en® :
B o 15 r 16 16
a | l ) i
18 n— el 18 - 18 = | 13 )
oy | [ .
20 Asege 20 20 20 1
22 22 ) 22 22 b
24 z 24 » 24 24 )
1 |
28 ~§ 25 -f 25 25 .
28 B i 25 25 28 in
S )
30 s 30 30 30 d
0 1 2 3 0 20 a0 0 100 200 0 5 0 15 20
len @ (deg) Su (kPa) ¥ (kM/m)
IIcnindex VI
méasis:lcn
Layer Bottom p-y Criteria (i) Su ¥
Generate Layers | {m) (deq) (Pa) (e fm3)
1 |1.500 Soft Clay 0.000 0.000 0.000
- 0.000 0.000 0.000
22,831 Sand (Reese) 52.000 0.000 18.000
= - 38.000 0.000 15,000
fad | S“bd""del FEITE | 3 [8.322 Silt cemented c<p 0.742 5.410
- 0.553 41.612
4 |30.500 Sand (Reese) 31432 0.000 19,141
- 45.434 0.000 21.020
Export |
Cancel | ok
Figure 4-16 Example 2 final layer data
)
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Tip Resistance

Friction

Pore Water Pressure

Friction Ratio

Depth (m)

30-|

Robertson 2010
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. 3 Sand
2 fe 2\ H 4 Sand mixture
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Figure 4-17 Example 2 soil stratigraphy

The interpretation plot for soil stratigraphy is provided in a bitmap file as shown in Figure 4-17. The user
can insert the interpretation plot into the standard geotechnical investigation report conveniently.
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4.3 Example 3

Consider CPT data stored in a file as shown in Figure 4-18.

UNICAN-LAND 05
CPT

02-Nov-2010
Honrsby Bend Lower
Cecil-Curtis-Rober
CPT1_Changyoung

T-Rex
10:34:49 11:26:50
0.0
1701-1849
14103
[ truncated ]
S S 0 0
S S 0 0
-—- -—- 0 0
RecordNr,Tijd(sec),Depth (ft),Cone (tsf),Cone+Fric. (tsf),Pore 2 (MPa),--- (---),Slope x

(Deg) ,Slope vy (Deg), O, O, O, O, O, O,
1,0,0,5.48005587085883,7.8664091482667,-2.60468211200004E-02,0,3.60859340000335E~
03,0.947872724499999,0,0,0,0,0,0,
2,0,0,5.48005587085883,7.8664091482667,-2.60468211200004E-02,0,3.60859340000335E~
03,0.947872724499999,0,0,0,0,0,0,
3,2,0,5.8292745615076,8.18650817774772,-2.60430003200004E~
02,0,0.186044124200003,0.915908297499999,0,0,0,0,0,0,
4,3,0,-62.8442246089716,-34.4335163551146,-2.60330662400004E~
02,0,0.458911377000003,0.716148699999999,0,0,0,0,0,0,

[ truncated ]

546,545,11.7650918635171,94.2520579119539,117.61008940957,-2.82560076800004E~
02,0,0.931889117800003,1.712134801,0,0,0,0,0,0,
547,546,11.8274278215223,94.4021303172065,117.6316986185,-2.82200921600004E~
02,0,0.937369383000003,1.713811813,0,0,0,0,0,0,
548,547,11.8897637795276,94.8598816971356,118.053986991146,-2.80779584000004E~
02,0,0.933204087600003,1.710848128,0,0,0,0,0,0,
549,548,11.9586614173228,95.5980261598772,118.794152885814,-2.81811200000004E~
02,0,0.935327139400003,1.7002294615,0,0,0,0,0,0,

[ truncated ]

1750,3068,46.2729658792651,1.68446613692693,3.88970883942706,-2.89024870400004E-02,0, -
0.578181061799997,-1.562693753,0,0,0,0,0,0,
1751,3098,46.2729658792651,1.73170738254239,3.99573533184191,-2.68079244800004E-02,0, -
0.286213688999997,1.7699555725,0,0,0,0,0,0,
1752,3119,46.2729658792651,1.63885389978097,3.95312277965232,-2.67743014400004E~
02,0,0.762610631200003,1.21534891,0,0,0,0,0,0,
1753,3120,46.2729658792651,1.62887622290529,3.94262110802266,-2.67796505600004E—
02,0,0.500931641000003,-0.500696990000001,0,0,0,0,0,0,
1754,3121,46.2729658792651,1.64027928219178,3.92707055580181,-2.67934054400004E~
02,0,0.430892970200003,0.626703240999999,0,0,0,0,0,0,

Figure 4-18 Example 3 raw file contents
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The data contains initial header lines followed by raw data which contains duplicate readings at each
measurement depth. Some preprocessing may be necessary before attempting to import the data into
EnCPT. Processed data with some duplicate rows and extra columns removed is shown Figure 4-19. The
original column units (Figure 4-18) is retained in this new processed data file.

Depth (ft),Cone (tsf),Fric (tsf),Pore 2 (MPa)
0,1.129802765,0.000130205,3.61127E-06
0.00328084,1.114327185,-0.000390404,8.96039E-06
.00328084,1.123897609,0.001163811,1.04887E-05
.00328084,1.198017495,-1.78013E-05,1.27812E-05
.00328084,1.236910072,-0.00142008,2.08295E-06
.00328084,1.098647978,0.001467136,1.27812E-05
.00328084,1.208402424,0.001051219,2.19511E-05
.01312336,1.265824972,-0.000210997,1.43095E-05
.075459318,1.538480265,-3.04176E-05,2.08295E-06
.137795276,20.00023688,-0.005984536,1.43095E-05
.200131234,36.46096021,-0.00266434,8.19623E-06
.265748031,45.53962803,0.028554936,-6.74556E-05
.32808399,50.35436619,0.075015411,-0.000253911
.393700787,53.24504172,0.124992548,-0.000514489
.456036745,54.98136112,0.17248414,-0.000525952
.521653543,55.08928293,0.240941132,-0.000775832

OO OO OO OOOO OO oo

[ truncated ]

45
45
45
45

.31496063,75.19817073,1.666406419,-0.079250479
.37401575,64.76090984,1.498840094,-0.079478199
.43635171,45.28183744,1.296578378,-0.079802202
.5019685,38.04537457,1.227706845,-0.079716617

45

45
45

46

46

45.
45.

45.
45.
46.
46.
46.
46.

.56430446,28

68897638,28
.75459318,42

94488189,43

00393701, 76.
06299213,125.650192,1.351010054,-0.079585181
12532808,185.3010206,1.098294338,-0.079623389
1843832,237.709481,0.987476245,-0.079644021

.52443094,1.
62664042,22.
.53888839,1.
.42129857,1.
.81692913, 46.
88254593,41.
.44309413,1.

01267321,1.

62719481,1.
66767853,0.

603341053,-0.079638672
731535742,-0.079588238
401639474,-0.079579832
32463334,-0.079601228

114536015,-0.079698277
836360432,-0.079720437
024585706,-0.07965854

1957348,1.393667946,-0.079631031

.21062992,292.5620651,0.899918783,-0.079604285
.2171916,296.3517497,1.150914173,-0.079670003
.27296588,296.4894009,1.155691534,-0.07964937

Figure 4-19 Example 3 data with duplicate entries removed

Additionally, for this dataset it is known in advance that the water depth is at around 12.5 meters (or
41.011 ft). Follow the steps in Example 1 to import data into EnCPT, this time setting the water depth
value to 41.011 foot, and making sure that the correct header units are selected as follows:

- Depth: ft

- Tip resistance: tsf
- Friction: tsf

- Pressure: MPa

Graphs in Figure 4-20 show the layers as identified using Robertson classification charts.
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Follow the steps in Example 1 to import data into EnCPT. Figure 4-20 show the layers as identified using

Robertson classification charts.

Robertson 2010

Very stiff sand to clayey sand
1—] Sand

Sand mixture

Silt mixture

2— Clay

I Organic Soil

Depth (m)

[T [T
0 2 4 6 8 10 12 14 16 18

Layer Index

Robertson 2010 (non-standard)

1]

2—

10

1

12—

13

14—

Robertson 1986

Gravelly sand to dense sand
Sand

Sand mixture

Silt mixture

Clay

0

[
2 4 6 8 10 12 14 16 18
Layer Index

10—

1M

12

13

14—

I Sensitive, fine grained
Sand - silty sand
Sandy silt - clayey silt
Clayey silt - silty clay
Silty clay - clay
Clay
Sand
Gravelly sand - sand

0

[ [T |
2 4 6 8 10 12 14 16 18

Layer Index

Figure 4-20 Soil layers as identified using Robertson (2010) classifications charts dependent on Friction
Ratio (Left) and Bq (Right) data, and Robertson 1986 charts

Same as in Example 1, to generate layer data to be imported to other Ensoft software by navigating to

Data — p-y Criteria

e Average count: Use value of 3 to filter high frequency noise in Icn values.

e  Minimum layer depth: Use a minimum acceptable depth of 0.5 meters.

Populate the tables using the Auto Populate button. The selected layers will look similar to the ones

shown in Figure 4-21.
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F p-y Criteria o ] 4
Friction Angle Shear Strength UnitWeight
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4 4 . J 4 . 4 Z
5 5 5 — 5 B
= 6 6 6 < - 6 4'-
ﬁ 7 7 7 t % 7 ’
o g g g aTs 8 .7;‘.
——
3 g - % 3 s 3 i3
— e, !
10 10 10 10 1.'i_
K 5 -
11 1 11 . oo 11 o
12 2] = P2 L R 12 *“!
[TL I &
13 13 13 PP S i M Sl i 13 5‘
i LT 5
14 aaca o 14 sam 14 DI s ieba Fatjie 14

o 1 2 3 4 0 20 40 60 V] 200 400 /] 5 10 15 20
lcn @ (deg) Su (kPa) ¥ (kMN/m*)

IIcn index ﬂ

Basis: Icn

Layer Bottom p-y Criteria p Su ¥
m (deq) (kPa) {kN/fm 3}
1 Sand (Reese) 42,454 0.000 15.912
40.073 0.000 20.765
2 [s.094 Silt cemented c-p 0.000 144,532 19,444
n 2,867 170.006 18.830
3 [a.026 5ilt cemented c-p 4,505 124,046 18,496
1.553 235.967 19.104
. | fdiiis | el | 4 |a.810 Silt cemented c-p 42,224 0.000 18.525
- 10.251 145,753 18.536
5 [11.642 Silt cemented c-p 26.096 45,459 18.297
- 31,391 42161 19,070
& [13.318 Silt cemented c-p 1.574 172.982 18.085
p— n . 18.203 88.451 18.432
| 7 [14.104 Silt cemented c-p 1.669 135.021 17.499
n 24.048 136.211 19.673
cancel | ok |

Figure 4-21 Auto selected layers in Example 3

Visually looking at the estimated friction angles and unit weights, it may be a good idea to subdivide the
second layer into 2 layers. Click on the second layer, and click the Subdivide button. Next, we can modify
the table so that its contents better match the underlaying data, match those shown in Figure 4-22.
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Friction Angle Shear Strength UnitWeight
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Icn index j
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Layer Bottom p-y Criteria p Su ¥
(m) (dea) (kPa) {tifm =)
Generate Layers | 1 |4.625 Sand (Reese) 50.000 0.000 18.000
- 36,000 0,000 19,500
2|6.334 Stiff Clay w/fo Free Water |0.000 200,000 19,500
- 0.000 86.000 19.065
3 |5.044 Stiff Clay w/o Free Water |0.000 86.000 19.137
- 0.000 272.000 18.830
i 4 (9.026 Stiff Clay w/o Free Water | 0.000 125,000 18,496
Add | Subdivide | Remove | | 0.000 290.000 19.104
519.810 0.000 18.525
- E J 0,000 18,536
6 [11.642 Sand (Reese) 31.000 0.000 18.297
- 36,000 0,000 19,070
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+ - 32,000 0.000 18.482
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Figure 4-22 Layer selection in Example 3

As before, the layer data can be exported to file using the Export button as in the previous example.
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Figure 4-23 Example 3 soil stratigraphy
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The interpretation plot for soil stratigraphy is provided in a bitmap file as shown in Figure 4-23. The user
can insert the interpretation plot into the standard geotechnical investigation report conveniently.
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4.4 Example 4

Example 4 considers importing of the same data originally collected in Example 3, but with corrections

made to the pore water pressure measurements prior to importing it to EnCPT.

8.69924906167149E-04

14.013188976378
2.35845472520099E-02
14.0312007874016
1.82906293920066E-02
14.0492125984252
1.07521527175897E-02
14.0682250656168
5.92708197206801E-03
14.0862368766404
4.15413066491279E-03
14.0942421259842
3.07599272040808E-03
14.0962434383202
3.88360849601835E-03
14.1132545931759
3.89791854295189E-03

[ truncated ]

4.1705370368966

7.31479054041802

12.062418436162

17.7888979731263

22.8201101792745

28.0859582493355

28.4497679688456

28.4629824855502

98.3602278129452

133.792122854941

129.696965169084

105.436256479474

94.7977194724128

86.3922031206411

110.487760593559

110.946387218141

(kPa)

96039225805473E-03

04887122580541E-02

.27811922580531E-02

.08295225805413E-03

.27811922580531E-02

Depth (m) Cone Resistance (MPa) Sleeve Friction (kPa) Pore Pressure 2
Friction ratio (%)

0 .108461065456351 .012499676741534 -3.61127225805349E-03
1.15245749144557E-04

.001000656167979 .106975409732168 -3.74787586837272E-02 -8.
3.50349288472574E-04

.001000656167979 .107894170508966 .111725824595564 -1.
1.03551307794039E-03

.001000656167979 .115009679503736 -1.70892064682917E-03 -1
1.48589288675799E-05

.001000656167979 .118743366915827 -.136327715527511 -2
.001148086996928

.001000656167979 .105470205906352 .140845020714237 =1
1.33540102158608E-03

.001000656167979 .116006632687069 .100917059055065 =25

19511122580528E-02

.6585404077416

.6310306477415

.5851810477415

.6233890477416

.6440213677415

.6042850477415

.6700028077415

.6493704877415

Figure 4-24

The water depth is at the depth of 12.5 meters as before.
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Figure 4-25 Example 4 soil stratigraphy

4.5 Example 5

Example 4 is revisited, this time considering using Mayne (2006) proposed equation for estimating the
soil friction angles. Specifically, we proceed as follows:

1. Open Example 4
2. Change the equation used for estimating the friction angle by selecting
Edit = Interpretation Options

and changing the friction angle equation to Mayne (2006). By clicking OK, the interpreted results
are updated.

We then proceed as before and request the software to recreate a baseline for the layers, and then modify
the selection as need. The final selection is shown in Figure 4-26. Note that because of the change in the
equation used, the estimated friction angles may be significantly different (see for example the second
layer where previously they were zero.
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ol xd
len Friction Angle Shear Strength UnitWeight
0 o [+} 0
1 1 1 1
2 2 2 2 /
3 0 3 3 3 4
4 4 4 4 i
5 5 5 5
E s (3 & 8 1“'
£ 7 7 7 7 I
s 8 8 g 8 L'
9 ] 9 g ¥
10° 10 10 10 ;...
11 1 1 1 . é‘,_
12 12 12 12 &
13 13 13 13 :
14 14 14 14 - - “!&
5 10 15 20
@ (deg) Su (kPa) ¥ (KMN/m?)
IIcn index hd
Basis: Im™
Layer Bottom p-y Criteria Su ¥
m (P2) fehjm3)
Generate Layers 1 Sand (Reese) 32,534 0.000 17.000
26,136 0,000 20,000
2 |6.400 Silt cemented c-p 30,000 150,000 19.446
| 13.000 100.000 19.074
3|7.681 Stiff Clay wjo Free Water 0.000 100.000 19.074
|| 0.000 210.000 13.388
Add | ) | — | 4 |8.695 Silt cemented cp 22,000 165.723 13.888
|| 25,000 172.935 13.702
5(9.954 Sand (Reese) 22.878 0,000 13.993
| | 18.153 0,000 18.311
6 |11.643 Sand (Reese) 20,000 0,000 13.339
| | 19.159 0,000 19.084
7|13.328 sand (Reese) 11.577 0,000 13.088
Export | | 28.284 0,000 18.491
8|14.113 Sand (Reese) 21.114 0.000 17.510
30.411 0.000 19.677
concel | ok

Figure 4-26 Layer selection in Example 5
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PROGRAM LICENSE AGREEMENT & DISCLAIMER

IMPORTANT NOTICE: The software you are about to install or previously have installed from Ensoft
Incorporated (“ENSOFT”) is licensed only on the condition that you agree to the terms and conditions set forth
below. Please read the terms of this License Agreement & Disclaimer ("LICENSE") carefully.

If you agree to be bound by the terms of this LICENSE, please check mark the box labeled “YES — I Accept the
terms of this License Agreement!” during software installation so it can be installed on your computer.

If you do not agree to the terms of this LICENSE, please check mark the box labeled “NO — I DO NOT Accept the
terms of this License Agreement!” which will terminate the software installation.

If the software is already installed and licensed, you have already agreed to the terms and conditions of this license,
or someone has done so on your behalf.

This LICENSE is a legal agreement between you (“USER?”) — either an individual or a single entity— and ENSOFT
for the ENSOFT software product that you are about to install or previously have installed (“PRODUCT”). The
PRODUCT collectively includes computer software and associated media, printed materials, hardware key (dongle),
and electronic documentation. The PRODUCT also includes any updates and supplements to the original
PRODUCT that may have been produced by ENSOFT. By installing, copying, downloading, accessing or otherwise
using the PRODUCT, the USER agrees to be bound by the terms of this LICENSE. If you (the USER) do not agree
to the terms of this LICENSE, do not install or use the PRODUCT.

SOFTWARE LICENSE & DISCLAIMER

The PRODUCT is protected by copyright laws and international copyright treaties, as well as other intellectual
property laws and treaties. The PRODUCT is licensed, not sold.

1. GRANT OF LICENSE
This LICENSE grants you the following rights:

1.1 INSTALLATION AND USE
1.1.1 Single-User Licenses

This software is licensed only to the USER (company or individual) whose name is registered with ENSOFT and for
one specific physical site (“SITE”) registered with ENSOFT. You may install and use the PRODUCT on any
number of computers at the licensed SITE. However, the PRODUCT is fully operational only in the SITE computer
that carries the appropriate PRODUCT’s hardware key (“KEY”) that is used as software protection device.

1.1.2 Network Licenses

This software is licensed only to the USER (company or individual) whose name is registered with ENSOFT and for
the specific physical site(s) (“SITE(S)”) and IP range registered with ENSOFT. Each network seat that is purchased
is provided with access for SITE(S) clients located within up to 2 subnets with unique third octets (“CLIENT
SUBNETS”). The minimum two-seat network license can be associated to a maximum of 4 CLIENT SUBNETS
(within up to 4 unique third octets). Purchase of additional network seats can extend the allowable range of
CLIENT SUBNETS.

The USER may install and use the PRODUCT on any computer in the licensed SITE(S) that is within the allowable
CLIENT SUBNETS registered with ENSOFT. Any one computer in the network can be designated as license
server for the PRODUCT by carrying the appropriate PRODUCT’s hardware key (“KEY”) that is used as software
protection device.

This Network License strictly prohibits the PRODUCT to be used in or from computers located in office locations
that are different than the licensed SITE(S) or outside the registered CLIENT SUBNETS. Users in physical office
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locations other than the registered SITE(S) with ENSOFT are required to purchase additional licenses of the
PRODUCT, even if the COMPANY is the same and/or if the additional offices are located in the same city.

2. OTHER RIGHTS AND LIMITATIONS
2.1 EDUCATIONAL VERSION

If the PRODUCT was licensed with educational discounts, the use of the PRODUCT is strictly limited to academic
or research activities of educators and/or students. Any other usage voids all the rights under this LICENSE. Ifin
doubt, please contact ENSOFT to determine if you have a PRODUCT version that was licensed for educational
purposes.

2.2 LIMITATIONS ON REVERSE ENGINEERING, DECOMPILATION, AND DISASSEMBLY

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

2.3 RENTAL
You may not rent, lease or lend the PRODUCT to third parties.

2.4 TRADEMARKS
This LICENSE does not grant you any rights in connection with any trademarks or service marks of ENSOFT.

2.5 SUPPORT SERVICES

ENSOFT shall provide you with limited support and maintenance services (“SUPPORT”) related to the PRODUCT
during the initial year after purchase and for any additional SUPPORT term that the COMPANY elects to purchase
for PRODUCT after the initial warranty period expires.

Use of SUPPORT is limited to the ENSOFT policies and programs described in the PRODUCT’s User’s Manual, in
documentation on the ENSOFT web site, and/or in other materials provided by ENSOFT.

Any supplemental software code that may be provided to you as part of the SUPPORT or that is downloaded from
the ENSOFT web site shall be considered part of the PRODUCT and subject to the terms and conditions of this
LICENSE. With respect to technical information you provide to ENSOFT as part of the SUPPORT, ENSOFT may
use such information for its business purposes, including for product support, development or advertisements.
However, ENSOFT will not utilize such technical information in a form that personally identifies the USER.

2.6 SOFTWARE TRANSFER

The initial user of the PRODUCT may make a permanent transfer of this LICENSE and PRODUCT and only
directly to an end user. This transfer must include all of the PRODUCT (including all component parts, the media
and printed materials, any upgrades, this LICENSE, and the PRODUCT’s appropriate hardware KEY). Such
transfer may not be by way of consignment or any other indirect transfer. The transferee of such one-time transfer
must agree to comply with the terms of this LICENSE, including the obligation not to further transfer this LICENSE
and PRODUCT.

2.7 TERMINATION

Without prejudice to any other rights, ENSOFT may terminate this LICENSE immediately if you fail to comply
with the terms and conditions of this LICENSE. In such event, you must destroy all copies of the PRODUCT and
all of its component parts and provide evidence of such destruction in writing to ENSOFT within 3 business days.

2.8 INDEMNIFICATION

Within and during the terms of this LICENSE, ENSOFT warrants that the use of the initially provided PRODUCT
does not infringe any patent, copyright, or trademark in the United States, and ENSOFT shall indemnify and hold
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USER harmless against any and all losses, damages and expenses, (including attorney’s fees) which USER may
sustain or incur as a result of a breach of this warranty.

2.9 CONFIDENTIAL INFORMATION

ENSOFT and the USER may have access to certain proprietary information and materials of the other that are
confidential and of substantial value to the respective party, which value would be impaired if such information
were disclosed to third parties ("CONFIDENTIAL INFORMATION"). ENSOFT and the USER agree that neither
shall disclose any CONFIDENTIAL INFORMATION to any third party and shall take every reasonable precaution
to protect CONFIDENTIAL INFORMATION.

The provisions of this section shall not apply to any information which (i) is or becomes available to the public other
than by breach of the LICENSE agreement by the receiving party, (ii) is rightfully received by receiving party from
a third party without confidential limitations, (iii) is independently developed by receiving party's employees
without access to CONFIDENTIAL INFORMATION, or (iv) is known to the receiving party without any restriction
on its use or disclosure prior to first receipt of it from the disclosing party.

3. COPYRIGHT

All title and intellectual property rights in and to the PRODUCT (including but not limited to any images,
photographs, animations, video, audio, music, and text that may be incorporated into the PRODUCT), the
accompanying printed materials, and any copies of the PRODUCT are owned by ENSOFT. All title and intellectual
property rights in and to the content which may be accessed through use of the PRODUCT is the property of the
respective content owner and may be protected by applicable copyright or other intellectual property laws and
treaties. This LICENSE grants you no rights to use such content. All rights not expressly granted are reserved by
ENSOFT. This PRODUCT is protected by the United States Copyright Law and International Copyright Treaty.

4. SOFTWARE DISCLAIMER

Although the PRODUCT has been used with apparent success in many analyses, new information is developed
continuously and new or updated PRODUCT releases may be written from time to time. All users are requested to
inform ENSOFT immediately if any errors are found in the PRODUCT. As modifications, updates, or new versions
are produced, the latest codes are posted on ENSOFT’s web site and made available to all visitors for free
downloading.

No warranty, expressed or implied, is offered as to the accuracy of results from ENSOFT’s PRODUCT. The
PRODUCT should not be used for design unless caution is exercised in interpreting the results and independent
calculations are available to verify the general correctness of the results. Users are assumed to be knowledgeable of
the information in the printed documentation that is distributed with the digital media. Users are assumed to
recognize that the input parameters, eg., soil properties, increment length, tolerance on solution convergence, and
many others, can have a significant effect on the solution and must be chosen carefully. Users should have a
thorough understanding of the relevant theoretical criteria (appropriate references are suggested in the software
documentation).

5. GOVERNING LAW
This LICENSE is governed by the laws of the State of Texas and laws and treaties of the United States of America.

6. CONTACT INFORMATION

Should you have any questions concerning this LICENSE or if you desire to contact ENSOFT for any reason, please
use the following:

Ensoft Incorporated
3003 West Howard Lane
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Austin, Texas 78728
United States of America

NO OTHER WARRANTIES

TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, ENSOFT DISCLAIMS ALL OTHER
WARRANTIES AND CONDITIONS, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED
TO, IMPLIED WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, AND TITLE, WITH REGARD TO THE PRODUCT, AND THE PROVISION OF SUPPORT
SERVICES. THIS LIMITED WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS. YOU MAY HAVE
OTHERS, WHICH VARY FROM STATE/JURISDICTION TO STATE/JURISDICTION.

LIMITATION OF LIABILITY

TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, IN NO EVENT SHALL ENSOFT BE
LIABLE FOR ANY SPECIAL, INCIDENTAL, INDIRECT, OR CONSEQUENTIAL DAMAGES
WHATSOEVER (INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS OF BUSINESS PROFITS,
BUSINESS INTERRUPTION, LOSS OF BUSINESS INFORMATION, OR ANY OTHER PECUNIARY LOSS)
ARISING OUT OF THE USE OF OR INABILITY TO USE THE SOFTWARE PRODUCT OR THE FAILURE
TO PROVIDE SUPPORT, EVEN IF ENSOFT HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES. IN ANY CASE, ENSOFT’S ENTIRE LIABILITY UNDER ANY PROVISION OF THIS LICENSE
AGREEMENT SHALL BE LIMITED TO THE GREATER OF THE AMOUNT ACTUALLY PAID BY YOU
FOR THE PRODUCT OR U.S.$1.00.
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