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About Datgel CPT Tool 2

The Datgel CPT Tool gINT Add-In 2 is designed streamline the processing and interpretation of Cone
Penetration Test and Dissipation Test data:

o Designed for flexibility and user configuration

e ASCII data files in numerous standard and propriety formats may be imported

e Filter rod changes

e Calculate derived parameters

e The soil type and strength may be interpreted based on user defined parameters, and then a
summary can be transferred to your soil description and consistency/density table

o More than 60 preconfigured published correlations are calculated, written to the database and
ready for presentation on your graphs and logs

e User-definable correlation formulas

o Dissipation test analysis

e More than 100 customisable log, graph and fence reports
e User definable line colours, types and scales

e Our CPT processing code has been used to manage tens of thousands of tests by clients
across the globe

You need to complete the installation procedure (see Installation and Licensing on page 1) and activate
(see Datgel Product Licensing System User Guide) before you can use the CPT Tool.

New in Version 2
1. More than 60 preconfigured correlations
Formula Tool for user-definable correlation formulas
Dynamic user definable log, fence and graph reports
User definable line colours, types and scales
Schneider, Randolph, Mayne and Ramsey (2008) soil behaviour type interpretation
Dissipation test analysis
Import of more data file formats: Vertek (*.dat), Pagani (*.cpt), Geomil PIotCPT (*.T*)

© N o ok~ WD

Seismic cone

Support

12 months support and maintenance is included with the license purchase. For technical support
please email support@datgel.com or call +61 2 8202 8600.

System Requirements

gINT

The product runs optimally using gINT 8.2.008 or higher, however it will run using gINT 8.1.2.008 or
higher.

CPT Tool gINT Add-In 2 Datgel
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gINT Professional is recommended. The product will run using gINT Logs, gINT Logs Plus, and gINT
Professional. However the tool includes graph and fence reports that can only be used with gINT
Professional.

Hardware and Operating System
Same system requirements as gINT 8.2, see: http://www.gintsoftware.com/products_requirements.html.

Required Windows Components
1. Windows Installer 3.1
2. .NET 3.5 Framework SP1

Conventions and typography used in this guide

Note: Tips and additional Information to help you.

> Used to indicate a series of menu commands.
e.g. Select File > Open.

| Used to indicate a gINT Application Group, Application, Table Group or Table, e.g.
DATA DESIGN | Project Database

Bold Text Items you must select, command buttons, or items in a list.
e.g. Navigate to UTILITIES | Convert Projects (4" tab).

Use to emphasize the importance of a point such as parameters.

Italics Emphasis
e.g. Data Entry — Check Omit Must Save prompt when save is required

CAPITALS Names of keys on the keyboard. for example, SHIFT, CTRL, or ALT.
KEY+KEY Key combinations, for example CTRL+P, or ALT+F4.

Code Snippet Indicates a code snippet within a paragraph

Code sample Indicates a sample program codes inserted in user guide e.g.
public override string ToString ()

Used for formatting file name and paths e.g. di_1ib.glb or
V:\10 gINT\Datgel Install Files\

File name or path

Table Name Database table name, e.g. POINT_TABLE.

Field Name Database field name; e.g. PointlD

Command line, presented exactly as it must be entered e.g.
cdir

Command line

Field Colours

Each of the fields in the project tables have been coloured to improve the data entry process as
indicated below in Table 1.

CPT Tool gINT Add-In 2 Datgel
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Table 1 - Field Colours

Field Colour

Field Name and Explanation

Yellow

gINT Key Field — mandatory data entry

Pastel Purple

AGS Data — data associated with the AGS Data
Interchange format

Pastel Green

Calculated Field — data is written to this field by Datgel’s
code

Data Entry Field — data should be entered into this field,

Pastel Beige or data in this field influences the calculation

Pastel Red Legacy Data Field — historic data entered here, is from
typically an old database

Pastel Blue Output Option — used to control how the data displayed

on a report

Pastel Orange

Remark or Metadata Field — additional data associated
with the primary information

Grey

Read-only

Note: The Datgel CPT Tool is built in two versions — DGD with long table (e.g. CPT_POINT_PARAMETERS) and
field names and AGS RTA with short AGS-compliant names (e.g. STCS).

Both names are usually given, although only one is relevant to any given site. Screen images are not
duplicated and usually show only the DGD version.
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1 Installation and Licensing

There are four parts to the installation process:

e DLL program installation

e Merge gINT library objects

e Merging project tables and fields

e Configure settings in library and project/data template
e Activate the product license

The first three steps can be completed in any order and are described below. The activation procedure
must be done last and is described in the Datgel Product Licensing System User Guide.

1.1 DLL Program Installation

The CPT Tool requires that the Microsoft .net 3.5 framework is installed on the PC prior to the
installation of the CPT Tool. If your PC does not have the .net 3.5 framework SP1 installed, then it will
be automatically installed during the CPT Tool installation process. You need local administrator rights
to the PC to install the CPT Tool.

To install the CPT Tool:

e Ensure that gINT is closed
e Run the setup.exe file
e Follow the prompts

In the following screen, you can either accept the default location for the new file, or change it by
clicking Browse. The Disk Cost button shows the space required versus space available on each of
your disks.

14 Datgel CPT Tool [ [E) [

Select Installation Folder

The installer will install Datgel CPT Tool to the following folder.

To install in this folder, click "Next". To install to a different folder, enter it below or click "Browse".

Folder:

C:\Program Files\D atgel\D atgel CPT Tool\ Browse...

Install Datgel CPT Tool for yourself, or for anyone who uses this computer:

@ Everyone

) Just me

Cancel ’ l < Back [ I Nest >

CPT Tool gINT Add-In 2 Datgel
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1.2 Which Database Structure? — DGD or AGS RTA

At this point you must decide which CPT Tool database structure to use. The options are:
1. DGD (stands for Datgel Database) with long table (e.g. CPT_POINT_PARAMETERS) and field
names.

2. AGS RTA, based on the structure prescribed by the Roads and Traffic Authority of NSW,
Australia, and the Association of Geotechnical and Geoenvironmental Specialists. The
database has short AGS-compliant names (e.g. STCS).

Unless you'’re currently using an AGS RTA style database, we recommend you adopt the DGD
database.

1.3 Merge gINT Library Objects

Note: If you're in one of the following situations then proceed to Section 1.6 Validate or Activate License.

In the trial version of the CPT Tool, the library will be locked and you cannot merge any gINT Library Objects
into your Library file, or make changes to this Library file. In this case, you have to use the locked library as-
is.

Steps 1.3 to 1.5 have been done by Datgel’s developers or done previously by you or a colleague.

If you don’t have existing gINT files then you may wish to just use the example CPT Tool gINT Files provided
on the DVD.

If you have purchased the CPT Tool, then you have full access to the library objects, and you may
proceed with the following steps to merge the gINT Library components into your Library file.

1. Make a backup copy of your existing library file. By default this is located at:
C:\Program Files\gINT8\libraries\

2. Start gINT and open the library and project file you wish to use the Datgel CPT Tool with.
3. Select UTILITIES | Lib Merge/Copy.
4. Browse the Source Library File for datgel cpt tool dgd lib #.##.glb
5. Check the Query On Overwrite box, then move all source tables, except Material Composite
Symbols and Titles, to the yellow box on the right side by clicking the >> button.
&= UTILITEES - Lib Merge/Copy: Library: ci\client\client lib.glb [S=@E=]
File Help
=:_7_-J‘
INPUT} EIUTPUTI DATA DESIGN | REPORT DESIENI SYMBOL DESIEN} DRAWINGS UTILITIES
Repair/Compact Databases Lib Merge/Copy  Print Object Lists | Convert Projects | Extract From ZIF]
=S
Compare Libraries + Merge From " CopyTo
Source Library File |, int files\2, cpt tool dgd lib 2.05.glb J
Target Library File cclienticlient lib.glb
s Select All (¢ Always Query
" select Newer " Query on Overwrite
" Select Non-duplicated " Never Query
Available Source Tables Tables to Merge/Copy
Material Composite Symbols
DG_AGS_DICT_STAT
ﬂ DG_AGS_DICT_TYPE
DG_AGS_DOCUMENT_TYPE
DG_COM_HOLE_TYPE
g -
CPT Tool gINT Add-In 2 Datgel
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6. Click Execute. The process may take several minutes.

This merges the CPT Tool Add-In menu item, gINT Rules modules, user system data and other library
tables relevant for the use of the CPT Tool.

Depending on which page sizes you tend to use, you may find it convenient to not merge the Letter
(LET) and 11x17 or the A4 and A3 reports.

1.4 Merge gINT Project File Tables and Fields
1. Open your existing project/data template in DATA DESIGN | Project Database.

= DATA DESIGN - Project Database: c\client\client .gpj Library: c:\client\client lib.glb = (==
2 [y =1 [ 2 [PROJECT -
INPUT | OUTPUT  DATA DESIGM IlEPI]FIT DESIGN I SYMBOL DESIGN 1 DRAWINGS | UTILITIES I
Project Database | Libraty Tables | Library Data | Lookup Lists | Readings Lists | User System Data | C dence Files |
Fields
Name [Client I~ Required
Hame - -
Location Caption | ; E“d ﬂ:_"’ |
Humber o not display
+||RL Datum Iype |Text -
+ Depth Log Page Lookup ‘ J
™ Must use Lookup
-

Rules ‘ J

Default Yalue | + Literal - as showr

Degcription

HNew | References Units e Cell Colour |Nene
Delete Help

2. Select Tables > Import Multiple Tables... then browse for either file datgel cpt tool
dgd #.##.gpj ordatgel cpt tool dgd #.##.gdt.

3. Atthe minimum, select the following tables to import, and click OK.

&= Select One or Mare 52
Name Description -
APPROVED_BY List of approvers
AREA Area
CHECKED_BY Checked By

CONSISTENCY_DENSITY Consistency/Density

CONTRACTOR Contractor

CPT_CONE_CALIBRATIONS
CPT_CONE_INFORMATION
CPT_DESIGN_LINE
CPT_DESIGN_LINE_DATA
CPT_DISSIPATION_TEST_GENERAL
CPT_DISSIPATION_TEST_READINGS
CPT_FORMULA_CONFIGURATION L
CPT_GENERAL 1
CPT_GLOBAL_PARAMETERS
CPT_POINT_MATERIAL_PROPERTIES
CPT_POINT_PARAMETERS
CPT_POINT_SYMBOLOGY
CPT_PAOJECT_SYMBOLOGY
DICT User Defined Groups and Headings
FILE Associated Files
GINT_ALIGNMENT_COORDS

GINT_ALIGNMENTS

IN_SITU_VANE In Situ Vane Test

IN_SITU_VAMNE_ID Yane Information

IN_SITU_YANE_TORQUE_DEYICE Yane Torque Device

LOGGED_BY Logged By

OPERATOR List of drillers and machine operators

PLANT Mot an AGS RTA table: Plant List

PROCESSED BY Processed By S

| CtrisClick or Shift+Click for multi-select

Mark Al | oK Cancel

The other tables are not critical to the operation of the CPT Tool and you may already have
similar tables in your project file. However many of the gINT reports provided with the CPT
Tool reference the other tables, and you may need to update the field references in the reports

CPT Tool gINT Add-In 2 Datgel
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5.

1.5

to work with your custom project database. In particular you need to consider fields on the
POINT and PROJECT tables.

The DATA DESIGN | Project Database | Tools > Compare Databases function will list the
table, field, and property differences between databases. Use this to compare your company’s
project file to the CPT Tool project file.

The DATA DESIGN | Project Database | Tools > Replace Field Names function will assist
you to update the CPT library objects to use the fields and tables in your custom project file.

In DATA DESIGN | Project Database change the yellow object selector list to the POINT table,
call the command Tables > Properties... move to the gINT Rules tab, and place Datgel Cpt
Tool!OnSave in the gINT Rules Procedure on Save text box.

w= DATA TABLE PROPERTIES 2
General gIMT Rules | Page Setup ]

glNT Rules Procedure on Empty Dataset | | |
gIMT Rules Procedure After Updating Grid |
glNT Rules Procedure on Save |Datgel Cpt ToollOnSave |

glNT Rulez Procedure on Deletion

glMT Rules Procedure After Save

glNT Rules Procedure Leaving Tab

oK Cancel ‘ Help |

Move to INPUT, and run the Add-Ins > Datgel Administrator Tools > Lookup List Check
Tool to search for broken lookup list references, and rectify as needed.

Initial Configuration

Following the library and project merge steps, the following items should be configured:

1.

Configure the Graphic_1 and Graphic_2 fields on DG_CPT_SOIL_CLASS_ZONES library table; see
4.10 DG_CPT_SOIL_CLASS_ZONES on page 19. Select the most appropriate graphics in
your library for each soil type zone.

Configure the table and field names for Lithology/Stratigraphy and Consistency/Density as
described in 14.3 Configuration of description and consistency summary transfer on page 84 .

In SYMBOL DESIGN | Bitmap Symbols, import your company logo into the existing symbol
called LOGO. This symbol is referenced by all the Tools reports.

Alternatively you can adjust the DRAWINGS | Drawing Library DG COM LOGO to reference
a different Bitmap Symbols.

Review how your logo appears on the DRAWINGS | Drawing Library block DG COM FIGURE
TITLE BLOCK. If required change the block x and y offset.

Update the import correspondence files (*.gci) for the numerous CPT formats to work with your
custom gINT project file.

Assign correct page sizes and printer to reports. In order to export a report to pdf or other
image format the correct page size must be assigned.

a) Ensure a printer driver installed on your pc has A3 and 11x17 size.

a) Use the command REPORT DESIGN | File > Set printer for reports, pick the printer with
A3 from the printer list, and select the A3 size reports from the reports list.

b) Then go to each A3 and 11x17 size report in REPORT DESIGN by changing the yellow
drop down list. Display the report properties, File > Page > Properties, and set the page
size to A3 or 11x17. You may also need to adjust the margins. Click Ok.

c) Review the page margins and outlines by clicking on Zoom Page, and move to the next
report.

CPT Tool gINT Add-In 2 Datgel
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1.6 Validate or Activate License

After installation (and before using the CPT Tool Add-in), validate or activate the user license as
described in Chapter 2 of the Datgel Product Licensing System User Guide.
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2

2.1

Quick Start Tutorial

Introduction

This tutorial will introduce you to the basic operations of the CPT Tool; it assumes you have a basic
understanding of gINT INPUT and OUTPUT. If this is the first time you’ve used gINT then we suggest
you read the welcome to gint 8.pdf located in this directory C:\Program Files\gINT8\docs
and also available from this web page http://www.gintsoftware.com/support_doc.html.

2.2

1.

2.3

Preliminaries
First work your way though section 1 Installation and Licensing.

Start gINT 8, and check you’re running 8.2.008 or 8.1.2.008 or later by reviewing the version
number on the Help > About gINT dialog. If you’re running an older update, then you should
download and install the latest gINT update using Help > Check for gINT Update or manually
downloading the update from http://www.gintsoftware.com/support_updates _v8.html.

This tutorial will use our standard DGD CPT Tool gINT Files, located on the DVD in folder
gINT Files\DGD\. If you haven’t done so, copy the folders on the DVD to a location on your
local or network drives. You can also use a set of custom gINT files that already have the CPT
Tool tables and objects merged in, as described in section 1 Installation and Licensing.

Now, open the datgel cpt tool dgd lib X.XX.glb, using File > Change Library.

Create a new project, select the command File > New Project > Clone Data Template..., and
select the datgel cpt tool dgd X.XX.gdt file, and click Open. Then provide the name
Tutorial 1.gpj and click Save.

Importing CPT and Dissipation Data

Launch the Data Import Tool, by calling the command Add-Ins > Datgel CPT Tool > Data
Import.

\cpt toal gint files\datgel cpt tool dgd 2.04.gpj PROJECT table Library: p\productsicptigint files\2.05\dgd\d

Tables gINT Rules | Add-Ins | Mavigation Help

l;'«;‘j Datgel CPT Tool 4 Data Import Ctrl+Shift+I

T DESIGN | SYMBOL DESIGN | DRAWINGS | CPT Filter Ctrl+Shift+F L‘\S

Site Map | Transfer Description and Consistency for current PointID Ctrl+Shift+T

Formula Teeol Configuration Ctrl+Shift+)

I e

ol Project About Ctrl+Shift+A

| Consistency/Density | Aligrments | Transfer Description and Censistency Configuration Ctrl+Shift+C I_

were
ent
ntactor

The CPT Tool splash screen should now appear, signifying you are now using the CPT Tool
license.

e If you're using a trial license then a form will appear telling you how many uses are left.

¢ If nothing happens, then double check you have installed the CPT Tool program by
running the setup.exe file located in the Installation Files folder on the DVD.

¢ If you haven't previously validated your license, i.e. by entering the serial number, license
number, contact details, and server name in the case of a network license. Then you will

CPT Tool gINT Add-In 2 Datgel
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be prompted to do so now, and you should refer to Chapter 2 of the Datgel Product

Licensing System User Guide, which was included on the DVD in the Documentation

folder.

You should now see the Data Import Tool form.

b Datgel Data Import EI@
Tools
File Browse Type - Browse ...

@ Individual Files
Folder
Felder and Sub Folders

File Type

Friction Sleeve Offset
(File Depth Units)

Overwrite Option Correspondence File Erowse ...
| - Create Temp Import File r— | | — |

Define files to import

In this tutorial we will import a GEF files.

a) SetFile Type to GEF 1.1.0 (*.gef)
b) Set Overwrite Option to Never

c) Correspondence Fileto ...\datgel cpt tool dgd X.XX gef cpt XX.gci. The gci
can be found in the gINT Files\DGD\ folder on the DVD. The gci file translates the data
during the import process between a temporary CSV file created by the CPT Tool code and

the DGD database tables and fields.

Select the Browse... button in the top right of the form, and browse to the \Example
Data Files\ folder from the DVD. Select: "GEF_01.GEF" "GEF 01 DO1.GEF"

CPT

"GEF 01 DO02.GEF". The *D* files are dissipation test files related to the GEF_01.GEF

file. The form should now look similar to the screenshot (apart from the folder paths).

F:\Products\CPT\Example CPT Data Files"GEF_01_D01.GEF

R LT P\Products\CPT\Example CPT Data Files\GEF_01_DO02.GEF]

Folder
Folder and Sub Folders

File Type
GEF 1.1.0(" gef) -

Friction Sleeve Offset
(File Depth Units)

COverwrite Option

|/ Datgel Data Import =0 EeR| >
Tools
File Browse Type P:\Products\CPT\Example CPT Data Files\GEF_01.GEF - Browse ...

Correspondence File «CPT\alNT Files'2.01\DGD"datgel_cpt_tool_dgd_2.01_gef_cpt 03.gci Browse ...

Mewver - Create Temp Import File | Execute || Cancel |

Define files to import

d) Click Execute. There will be a short pause while the Datgel code translates the data, then

you will see a gINT progress form.

CPT Tool gINT Add-In 2
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gIMT Script - ImportText

Cancel Process

Cancel current run

[ Wwriting data to Project file
[ Table CPT_COME_INFORMATION

Finally when the import is complete a gINT Import Log form will display.

& Script File: c’\program files\ gint8\ gsc22368 .gsc =
gINT Import/Merge Log: 22/11/2009 8:20:37 PH 4
Source File: c:vusersyphil.datgelivappdata‘\localitemp\tmpBaak.tmp T
Target File: p:yproductsicptigint filesy2.82\Tutorial 1.gpj

Correspondence file: F:\Products\CPTAQINT Files‘2.81\DGD\datgel_cpt_tool_dgd_Z.81_gef_cpt

83.gci

1239 Records imported.

SOURCE:

GeneralHeader: 1 records 0K
SpecimenUar: 8 records 0K
DataBlock: 857 records 0K
GeneralHeader: 1 records 0K
SpecimenVar: 8 records OK
DissHeader: 1 records OK
DissDataBlock: 311 records OK
GeneralHeader: 1 records 0K
SpecimenUar: 8 records 0K
DissHeader: 1 records OK
DissDataBlock: 65 records OK

TARGET:

CPT_CONE_INFORHMATION: 1 records OK
POINT: 1 records OK

CPT_GENERAL: 1 records OK
CPT_POINT_PARAMETERS: 1 records 0K

m

STRATA_MAIN: @ records OK

CPT_DATA: 857 records OK

CPT_DISSIPATION TEST_GEMERAL: 2 records OK
CPT_DISSIPATION _TEST_READINGS: 376 records OK

Records not writable:

Record 2: CPT_CONE_INFORMATION: Key: 'CAB8CFIP.D71' Overwrite not allowed. Duplicate key value.
Record 2: POINT: Key: "GEF_81' Overwrite not allowed. Duplicate key value.

Record 2: CPT_GENERAL: Key: 'GEF_61,69769' Overwrite not allowed. Duplicate key value.

Record 2: CPT_POINT_PARAMETERS: Key: 'GEF_@1° Overwrite not allowed. Duplicate key value.

Warnings:

Data not found in required lookup lists for table °"POINT":
Field "Contractor’, Ualue "GeoMil Equipment B.U."

Field "Logged By", VUalue 'Datgel”

Field "Method of_Location_x¥', Ualue ' 1"
Field "Method_of_Location_2', Ualue " 8.861'
Field *"Processed_By', Value "phil’

Data not found in required lookup 1lists for table 'CPT_GEMERAL':
Field "Operator', Ualue "Datgel’ -
Field 'Processed_By', Ualue "phil’

Field "Test_Method', Ualue 'HENS148'
Field "Test_Type", Ualue ‘C+F+W2+S"

oK Help ‘ Print | Save Az |

It can be useful to review the Source and Target record counts to confirm the data has
imported. The Log also lists over write and lookup warnings. In this case the warnings are
of little consequence.

You may now like to step through the tables in the project file, and observe the imported
data. Note that some values, such as those on the CPT_GLOBAL_PARAMETERS table are
default values stored in the data template file we used to make the new project.

24 Configuring Parameters and CPT Data Analysis

The following information must be entered for the basic CPT Calculations to occur:

e  CPT Data - Upper: Test Number, Cone ID, and (optionally) Groundwater Depth
e  CPT Data - Lower: Depth, qc, fs, u2 (for CPTU)

e  CPT Cone Information: Cone ID, Cone Area Ratio (for CPTU), and Cone Sleeve Offset (used to filter rod
change noise for fs)

CPT Tool gINT Add-In 2 Datgel
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e  CPT Point Parameters: (optionally) Groundwater Depth

e  CPT Global Parameters: Most fields should be set, and these will be used as default values. In
particular to enable basic calculations you should define:

Bulk Unit Weight

Bulk Unit Weight Saturated
Soil Class Method 1

Soil Class Method 2

Refer to section 7 Groundwater and Overwater Testing on page 27 for a detailed explanation of where
to set groundwater data.

When you change the value of related fields the CPT Tool table calculation will automatically initiate.
You can suppress the automatic calculation by checking Suppress Automatic Calculation on CPT Global
Parameters.

The resulting CPT Data screen should look like this:

22 INPUT - p\products\cptgint files\2.04\dgd\datgel cpt tool dgd 2.04.gpj CPT_GENERAL table Library: p:\products\cptigint files\2.04\dgdhdatgel cpt tool dgd o (@)=
File Additional Modules Edit Format Tools Tables gINTRules Add-ins _Navigation Help

2 AR NN =N ) R

_INPUT [oU DATA DESIGN | REPORT DESIGN | SYMBOL DESIGN | DRAWINGS | UTILITIES

OUTPUT

ata issipal aint Parameters ‘ormula Configuration
ICPT group] Table Help
>

Test | Filter Test Date Time Test Type Cone 1D Reading  Pre-drled Groundwater| Watet | Zeto [Ri Desciiption | Frction Reducer Test Method Fixed | Orientation of Unusual Circumstances Con
Number| Count  [dd/mm/yyyy hhmm) nterval | Depth Depth | Depth | Locatior Horizantal | Inclination ecti
(m) (m) (m) (m) Level | (deg azimuth) on
Met

1484 1) 5/10/2006 9:40:29AM |C+F+W2:S  |CI0CFIP.D71 | 0.010 | | s | Datgel | |NEN5140 |groundlevel | [ [
< . ] »

Name=ltemt.ey. Test number -
o
[ [Cpt_datal ~ GEF_01. 1454 Table Help

Depth aqc  Filtered aqc Design  Moving Slennad Strata fs  Filtered ul Vs Slope Slope Slop Time Penatration Bulk let In Sllu Delta u Normalised Total Effective

(m] | (MPa) qc Line  Average qc| Aveiage qc Averageqc | [kPa]  f= | [kPa] [kPa] [kPa] [ml ) Exirap Indicator Indicator 1 Indicator 2 Elopsed  Rate [kPa) Deltau  Stress | Stess [NuPla] ‘:‘

(MPa)  (MPa) (MPa) ) (MPa) (kPa) (m/s) | (deg) (dea) (deg) (s) (mm/s) [kM/mal [kPa] (kPa) | (kPa) b
0.000[ 0.126 1837 0.0 01 014 362 18.0 a7 118 180 82 0126
ooi0| o018 1,naE| 0.0 00 014 422 16.67 18.0 93 49 113 182 83 0118
0.020) 0.275 1.945 0.0 01 012 472 20.00 1.0, 100/ 93 118 184 84 0275
0.030) 0.673 2.000 0.0 0.1 012 5.32 16.67 18.0, 101 102 121 185 84 0673
0.040) 1.279 2114 0.0 01 0.10 5.82 20.00 180, 10.2] 103 21 187 85 1.278
0.050) 1.540 2173 0.0 05 012 6.32 20.00 180, 103 93 115 189 86 1540
0.060 1.751 2173 0.0 05 0.00 6.82 20.00 18.0,  10.4] 108 .26 181 87 1.751
0070 1.842 2237 5.7 07 04 7.32 20.00 180 105 12 128 19.3 88 1842
0080 1.842 23m 6.8 07 04 7.82 20.00 18.0 106 13 128 194 88 1842
00%| 1.739 2359 a1 18 0.07 8.42 16.67 18.0 107 125 1400 196 89 1738
0100 1.747 2508 10.0 20 0.07 8.92 20.00 18.0 108 127 1.42) 198 90 1.747
0110[ 1.784 2578 1.2 23 0.02 9.42 20.00 18.0 109 132 145 200 91 1784

0120) 1.834 2578 1.8 24 010 9.92 20.00 18.0  11.0] 134 146 202 92 18 _
A - el e e aan Tnan anan snalasal amE wael maa an e

2.5 Transfer Summary of Material Description

We will now transfer a summary of the soil layers to the Strata Main table. Call the command Add-Ins >
Datgel CPT Tool > Transfer Description and Consistency for current PointID, then move to Main
Group | Strata Main to see the transferred descriptions.

2.6 Output a Log
To produce a log output click on the OUTPUT tab.

From the Logs tab, select the Report CPTU SU DR A3L, and the PointID GEF_01. Then click preview,
and you should see this:
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BEARAAAR/Y
4T

[=E]rE=E]

Navigation Help

put: c\program files\gint8\temp\dwg33429.gdw Library: p\productsicptigint files\2.04\dgd\datgel cpt tool dgd lib 2.04.glb

File View Settings

Exit Preview | Edit File

& Preview Out

4]«

Datgel

DCT-UG-001 - 2.10 - September 2010

10

Zoom Out
Zoom Extent

Zoom Paper Outline

More Information

130.25484 =7 40511

s

Refer to section Tutorial: Creating a new Correlation in the Formula Tool for a tutorial on that subject.

Refer to section Dissipation Test Analysis for a tutorial on that subject.
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3 Project Tables

The test and interpreted data is stored in the project database.

A number of constants and assumptions are required in derivations. Many may be set globally (on CPT
Global Parameters), for each PointID (on CPT Point Parameters), by depth for a PointID (on CPT Point Material
Properties) and some for each push (on CPT Data — Upper). This gives the user full control on which level in
the hierarchy to use.

3.1 POINT

When an Elevation is changed the Tool will calculate. The PointlD and HoleDepth fields must be defined.

3.2 CPT Data — Upper (CPT_GENERAL or STCG)

This table defines each CPT push within a PointID, since under some circumstances multiple CPT
pushes take place in the same hole. Each push has a unique Test Number.

&= INPUT - pi prndu[t Ept gmtmE \2.08, dgd datg&l Epttunldgdlﬂli gpj CPT_GENERAL table L\m.«, pi\productscptgint files\2. 04\dgd\datgel cpt tool dgd o (@ ][=

B@z J J@EQIJ@JIGEFN =
INPUT | DUTPUT | DATA DESIGH | REPORT DESIGH | SYMBOL DESIGN | DRAWINGS | UTILITIES |
Main Group  CPT | In Situ | Lists | AGS | Site Map |

CPTDsta | Dissipstion Test |  CPT Conelnfomation | CPT PointParsmeters | CPT Global Parameters | CPT Paint Spmbology | CPT Project Symbology | CPT Diesign \ﬂ
[CPT group] Table Help
>
Test Filter Test Date Time Test Type Cone ID Reading Pre-diilled Groundwater Water Zero Rig Description | Friction Reducer 3
Number Count (dd/mm/yyyy hhmm) Interval  Depth Depth Depth Location |
(m) [m) (m) (m)
1484 1| 5/10/2006 9:40:29 AM | C+F+W245 CI10CFIP.D71 0.010 5 Datgel ]
=
« 0 3

Row 1
of 1

Name-ltemkey. Test number

| [Cpt_data] GEF_01.1484 Table Help

Depth qc Filtered qc Design Moving Stepped Stiata fs Filtered ¥s Slope Slope Slope -
[m]) [MPa) qc Line Average qc Average qc | Average qc | [kPa) fs [kPa] [kFa] [kFa] [mls] Extrap | Indicator Indicator 1/|Indica
[MPa) (MPa) (MPa) [MPa) [MPa) (kPa) [m/s) [deg) [deg) tor 2
0.000| 0.126 1.837 0.0 0.1 0.14
0.010f o0.118 1.890 0.0 0.0 0.14
0.020| 0275 1.945 0.0 01 012
0.030| 0673 2.000 0.0 -0.1 012
0.040 1.279 2114 0.0 -0.1 0.10
0.050| 1.540 2173 0.0 05 012
0.060| 1.751 2173 0.0 -0.5 0.00
0.070| 1.842 2.237 5.7 -0.7 0.14
0.080| 1842 2301 6.8 -0.7 014
0.090| 1.739 2.369 91 -1.8 0.07
0.100| 1.747 2.504 10.0 -2.0 0.07
0110| 1.784 2578 1.2 -23 0.02
0.120| 1.834 2578 11.8 -2.4 010 il
= Dom .. B ane na aan P
| Rowe 1
of 857

3.3 CPT Data — Lower (CPT_DATA or STCT)

This table stores the actual raw depth related data for each push and derived results related to each
reading.

3.4 CPT Point Parameters - Upper (CPT_POINT_PARAMETERS)

This table stores the Point level constants and assumption values. Hence if you wish to set the
groundwater depth for all pushes for a PointID then that value should be entered into the
Groundwater_Depth field on the CPT_POINT_PARAMETERS Table.
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INFUT

OUTPUT

DATA DESIGN

Main Group  CPT Im

Edit Format Tools

=N

Tables

gINT Rules  Add-Ins  MNavigation Help

REPORT DESIGN

AGS | Site Map |

CPTData | Dissipation Test |  CPT Cone Infoimation

[CPT group]
¥

CFT Foint Parameters

SYMBOL DESIGN

DRAWINGS

UTILITIES

22 INPUT - p\productsicptigint files\2,04\dgd\datgel cpt tool dgd 2.04.gpj CPT_POINT_PARAMETERS table Library: pA\products\cptigint files\2.04\dgd\datgel cpt (=@ ][=]
File Additional Modules

[ CPT Globel Parameters | CPT Point Symbology | CPT Project Symbology | CPT Desian | ¥ |

Table Help

PointiD Show Original  Cut Off At Design Line Show Show Moving Show Stepped | Show Strata | Show Show Show CalcQtFr -
Ground Surface | Original Design Average qc qt Average qc qt | Average qc | Seabed | Groundwater Predrill based on qc
0On Logs Ground Line On Log On Log qt On Log
Surface
V-Overwater 2 depth test
V-Overwater 3 depth test
V-Dverwater 4 depth test
¥-Schneider
V-5u Nk Nkt Tre depth test True False
V-Unit Weight DC 10TONS |
= [
< | M ] v
Name=Cut_Off_At_Original_Ground_Surface. Select True to make CPT log cut off the data at the original ground suiface - Raw &1
of 82
| [CPT Point Material Properties]  ¥-5u Nk Nkt T able Help
Depth | Bottom  Bulk Unit | Yoid Nk1qgc Nk1gc MNk1gc |Mkt1qt Mkt1gt< MNkt1gqt Nk2 Nkt 2 Material Description Remark
[m) (m) Weight Ratio Break < Break »>=Break Break Break | >=Break
[kN/m3) Point Paoint Point Point Paoint Point
[MPa) [MPa)
0.00 300 150 1
3.00 4.00 16.0
4.00 5.00 17.0
5.00 550 175 1
5.50 E.00 175
6.00 8.00 4
=
o I b
- Frow 1
of B

3.5

data.

CPT Point Parameters - Lower
(CPT_POINT_MATERIAL_PROPERTIES)

A bulk unit weight depth profile may be defined for each PointID on the
CPT_POINT_MATERIAL_PROPERTIES (STCM) table. The depth ranges must cover the full depth of the test

Additionally, the depth ranges for a particular PointID must not overlap in any way. You will not be able
to save the table if overlapping depth ranges are entered.

3.6

CPT Global Parameters (CPT_GLOBAL_PARAMETERS)

Global / project hierarchy constants and parameters are stored on this table.

CPT Tool gINT Add-In 2
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Format

Tocls Tables gINTRules Add-Ins  Navigation

Help

[CPT group]
b

Groundwater Depth [m)

G

Elevation (m)

Bulk Unit Weight (kN/m3)

7

Bulk Unit Weight S aturated (kN/m3)

8

Void Ratio

08

Density of Water in Field (t/m3)

Specifc Gravity of Solids

2.65

Calc At Fr based on qc

True

Auto Filter C.

Filter Threshold Penetration Rate (mm/s)

10

Moving Average Thickness [m)

0.5

Stepped Average Thickness [m)

[ C.

on Import
< A ic C. =

0O

Soil Class Method 1

Robertson 1930 Extiapolated

Soil Class Method 2

Schneider et al. 2008

Minimum Thickness Soil Laper [m)

0.1

Soil Class Group Thickness [m)

0.1

Relative Density 1 CO

157

Relative Density 1 C1

0.55

Relative Density 1 C2

24

Relative Density 1 Wehr Comection

Relative Density 2 C1

0.268

Relative Density 2 C2

-0.675

Relative Density 3 C1

1

Relative Density 3t [yi)

5000

Mk 1 gc Break Point [MPa)

15

Nk 1 ac < Break Point

10

Table Help

Name=Groundwater_Depth. Used in preference over elevation

3.7
STCI)

CPT Cone Information - Upper (CPT_CONE_INFORMATION or

The cone and equipment constants are stored on this table. For example, two important constants are

the Cone Area Ratio and Cone Sleeve Offset.

CPT Cane Information

[CPT group] Table Help
b
Cone ID Measurement Manufacturer | Cone Model Area Cone Area Ash Ast Sleeve Cone Cone | Cone Cone -
System Cone Area Friction  [mm2) (mm2) Area Diameter Sleeve Angle Capa
[mm2) Ratio Casing Ratio [mm] Dffset | [deg) | city
[mm2) [mm) [MPa)
10716 Geotech AB
40805 Geotech AB 70.0 L
10t3ch i
730TC
C10CFIIP.G72 0 1000.0 0.810| 15000.0
C10CFIIP.G74 L1} 1000.0 0.810
C10CFIP.D71 L1} CPT Contactor 1000.0 0.810| 15000.0/ 13000.0| 12000.0 0.067 3.7
CF-10 9703.25
CFP100-10 0.800 <
< n r
Name=lternkey. Cone identification reference - Hufv:g'\
o

I [CPT Cone Calibrations] CF-10 9703.25

Calibration Date
(dd/mmZyyyy)
01/05/2010

Remark

Table Help

Calibration remark.

e New
Row 1
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3.8 CPT Cone Information - Lower (CPT_Cone_Calibration or

STCC)

This table can be used to record the calibration dates for each cone.

3.9 Dissipation Test (CPT_DISSIPATION_TEST_GENERAL and

CPT_DISSIPATION_TEST_READINGS, STDG and STDS)

These tables store the Dissipation Test raw and derived data.

issipation Test | CPT Cons Information | CFT Point P — = —
[CPT group] Table Helpl
>
Depth Pore  Ovemide| |Ir ui uc Gradient Override | ul egres t Pore Pressure Calculation Remark T T™ ch Ratio
[m) | Pressun I (kPa) [kPa) Conecl ted In Situ | [kPa] Dissipali (=) Degree [mm) [m2/yr) | chto
Filter Line Pare (E4] Dissipation cy
Position (kPa/min"0.5) Pressure (kPa)
u2 40 450.0 O 109.9 50 570 280 22 0.245 415 L]
|| ||

« m r
| Depth or penctration length of result dissipation test Fow 1
of 1
| [Dissipation Test Readings]  Mchrp diss test, 1, 12.2 Table He"’l

t ac  fs ul | u2 | u3
{s] |(MPa) (kPa] [kPa] [kPa] | [kPa)
0.0 450.0
6.0 450.0
60.0 400.0
| | w700 2800
3900.0 130.0

Row 1
ofb

3.10 CPT Design Line (CPT_DESIGN_LINE and

CPT_DESIGN_LINE_DATA)

These tables define the design line (required cone resistance) that can be assigned to each PointID
and written to the CPT_Data table.

CPT Tool gINT Add-In 2
User Guide
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File Additional Modules Edit Format Jools Tables gINTRules Add-Ins Navigation Help

= [ F [ Hed s B[] A

INPUT | OUTPUT | DATA DESIGN | REPORT DESIGN | SYMBOL DESIGN | DRAWINGS | UTILITIES
CPT [ Lists | AGS | Site Map | In Situ |

CFT Design Line

r Design Line ID

. depth test

Name=ltemkey 3

[Cpt_design_line_data] depth test

R wones

341  CPT Point Symbology (CPT_POINT_SYMBOLOGY)

These tables store Point level overrides for the settings on CPT_PROJECT_SYMBOLOGY and
DG_CPT_SYMBOLOGY.

INPUT - p:\products\cpt\gint files\2.05\dgd\datgel cpt tool dgd 2.05.gpj CPT_POINT_SYMBOLOGY table Library: pA\products\cptigint files\2.05\dgel\datgel cpt t
File  Addi | Modules  Edit Format Tools Tables gINT Rules Add-Ins  Navigation Help

«

MName=Data_Marker. -

3.12 CPT Project Symbology (CPT_PROJECT_SYMBOLOGY)

These table stores Project level overrides for the settings on DG_CPT_SYMBOLOGY.

CPT Tool gINT Add-In 2 Datgel
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22 INPUT - pi\productsicptigint files\2.05\dgd\datgel cpt tool dgd 2.05.gpj CPT_PROJECT_SYMBOLOGY table Library: pi\products\cpt\gint files\2.05\dgdhdatgel cpt [=l[@]==]
File Additional Modules Edit Format Tools Tables gINT Rules Add-Ins  Navigation Help

_CPTData | DisspationTest | CPT Conelnfomation | CPT Puint Parameters | CPT Global Parameters | CPT ok Symbology | CPT Frsiect Symbology|__CPT Desian _# |
[CPT group] Table Help
>

Parameter Unit Line Colour Line Type Line Data Marker Data Marker Minimum Maximum | Automatic m| «
Thickness Height Scale Scale Scale |:a
(mm) (mm] w

Bulk Unit Weight
Coefficient Lateral Earth Pressure 1

Coefficient Lateral Earth Pressure 2

Coefficient Lateral Earth Pressure 3

Coefficient Yolume Change 1

Compression Index 1
Cone Resistance Very Light Blue Solid 0.5 80
Cone Resistance Design Line

Cone Resistance Design Line Minor

Cone Resistance Minor
Cone Resistance Moving Average
Cone Resistance Number

Cone Resistance Stepped Average
Cone Resistance Strata Average
Constrained Modulus 1

Constrained Modulus 2

Corrected Sleeve Friction Resistance
Differential Pore Pressure Ratio

Dry Unit Weight 1

Effective Cohesion 1

Effective Friction Angle 1

Effective Friction Angle 2
Effective Friction Angle 3
Effective Stress

Ferace Pare Pracore

| n v
Name=ltemkey. - Row1
of 113

3.13 CPT Formula Configuration
(CPT_FORMULA_CONFIGURATION)

These table stores Project level formulas.

@ INPUT - pi\preducts\cpt\gint files\2.05\dgd\datgel cpt tool dgd 2.05.gpj CPT_FORMULA_COMFIGURATION table Library: p:\products\cpt\gint files\205\dgd\datgel [ = |[ = |[ 22 |
File Additional Modules Edit Format Tools Tables gINT Rules Add-Ins Navigation Help

CPT Farmnula Canfiguration

[fFT group] Table Help

Name Description Oider of Wariables Formula
o h

Bearing 1/ qt=¢<CPT_DATA Total_Cone_Resistance>>= (OneThou:

l [0 r

Name=ltemk.ey. Mame of the formula o Raow1
of 1

CPT Tool gINT Add-In 2 Datgel
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4 Library Tables

4.1 DG_CPT_AUTO_FILTER

This table is a simple lookup for the filter options.

4.2 DG_CPT_FIELD_MAP

Stores the table and field name configuration used by the CPT Tool calculation. This allows the user to
set non-standard field and table names. If a parameter is missing the AGS RTA name is used as
default.

= DATA DESIGN - Library Data: c\program files\gint&\libraries\datgel_cpt_tool_dgd_lib_02.glb ===
File Edit Format Tools Tables gINTRules Add-Ins  Mavigation Help
=] (431 [DG_CPT_FIELD_MaF =
INPUT | OUTPUT  DATA DESIGH I REPORT DESIGN 1 SYMBOL DESIGN I DRAWINGS I UTILITIES 1
Project Dalabase | Library Tables  Library Data | Lookup Lists | Readings Lists | User System Data | Ci dence Files |
Data Template o Table Fisld Paste | System Items Paste |
= | |DG_4G5 _DICT_5Té > | [Coge | [Functions | [445HTO Group_ind ~ |
Name Type Value -
T T — e
CptConeCalibrationsRemarkField Field Remark
CptConeCalibrationsT able Table CPT_CONE_CALIBRATIONS
CptConelnformationAreaConeField Field Area_Cone
CptConelnf ionAreafricti ield Field Area_Friction_Bottom
CptConelnf ionA, Ticti ingField Field Area_Friction_Casing
CptConelnformationAreaFrictionT opField Field Area_Friction_Top
CptConelnformationConeAngleField Field Cone_Angle
CptConelnformationConeAreaR atioField Field Cone_Area_Ratio
CptConelnformationConeCapacityField Field Cone_Capacity
CptConelnformationConeDiameterField Field Cone_Diameter
CptConelnformationConelD Field Field ItemKey
CptConelnf ionCi ield Field Cone_Model
CptConelnformationConePrecisionField Field Cone_Precision
CptConelnformationConeSleeveOfisetField Field Cone_Sleeve_0Dffset
CptConelnf ionFileRef Field Field File_Reference
CptConelnformationFilkerAndFluidD escriptionField Field Filter_and_Fluid_Description
CptConelnf ionFricti ityField Field Friction_Sleeve_Capacity
CptConelnf i icti recisionField Field Friction_Sleeve_Precision
CptConelnf ionM anuf, Field Field Manufacturer
CptConelnf ionM ¥y ield Field Measurement_System
CptConelnf i ressure1C. ityFiel |Field Porewater_Pressure_1_Capacity
CptConelnf ionP PressurelPrecisionFiel | Field Porewater_Pressure_1_Precision -
Field/T able variable name - Fiow 1
af 279

4.3 DG_CPT_FORMULA_CONFIGURATION

These table stores Library level formulas.

4.4 DG_CPT_MEASUREMENT_SYSTEM

This table is a simple lookup for the measurement system type options, based on the GEF standard.

4.5 DG_CPT_MODIFIED_TIME_FACTOR

Used for dissipation analysis

4.6 DG_CPT_PORE_PRESSURE_FILTER_POSITION

Used for dissipation analysis

CPT Tool gINT Add-In 2 Datgel
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4.7 DG_CPT_SCALE_TYPE

This table is a simple lookup for the sail classification graph type options.

4.8 DG_CPT_SOIL_CLASS_DATA

This table stores the soil classification polygon data. Users can add their own classification methods.

File Edit Format Tools Tables gIMTRules Add-Ins Navigation Help

= = VE DG_CPT_SOIL_CLASS_DATA

=

DATA DESIGN

"Project Database | Library Tables| Library Data

Lt TS Table Field Paste | System Items

Paste |

ol

|DG_AGS_DICT_5T# ~| [Cade |/ [Functions

Method Graph Zone Paoint X Y
Humber Humber
Robertson 1990 2 1 1 0.82
Robertson 1990 2 1 2 1.4
Robertson 1990 2 1 3 14
Robertson 1990 2 1 4 0.82
Robertson 1990 2 2 1 0.82
Robertson 1990 2 2 2| 0.555
Robertson 1990 2 2 3 016
Robertzon 1990 2 2 4 0.82
Robertson 1990 2 3 1 14
Robertson 1990 2 3 2 0.82
Robertzon 1990 2 3 3| 0.585
Robertson 1330 2 3 4 0.16
Robertson 1990 2 3 5| -0.662
Robertson 1990 2 3 6| -0.395
Robertson 1930 2 3 7 )
Robertson 1990 2 3 8| 0.605
Robertson 1990 2 3 9 14
Robertson 1990 2 4 1) -0.395
Robertson 1990 2 4 2 1]
Robertson 1990 2 4 3| 0.605
Robertson 1990 2 4 4| 0.425
Robertson 1990 2 4 5 1]
D brctnns 1000 2 4 e naia

| [445HTO Group_ind ~ |

Table Help |

|

I 7

Fow 1
of 1602

4.9 DG_CPT_SOIL_CLASS_METHOD

This table stores the names and graphing options for each soil classification method.

CPT Tool gINT Add-In 2
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& DATA DESIGN - Library Data: Library: p\productsicptigint files\2.05\dge\datgel cpt tool dgd lib 2.05.glb =)@ e]
File Edit Format Tools Tables gINTRules Add-Ins Mavigation Help

= = 2] [DG_CPT_SOIL_CLASS_METHOD
TA DESIGN

ZProiect Database | Library Tables. Library Data

Data Template

JPrProducts P THgNT Filesha D5WD GO dalgel oat oel dgd 2 U5, gbi L | e Feid P | D fems =N
|PROJECT x| |Cliert | [Functions = [465HTO Group_ind ~ |
Table Help |
Method Description Reference Parameter Table Graph 1
Parameter Field
Robertson 1930 Robertson 1990 CPT_DATA Normalised_Frictic
Rob 1990 E lated |Rob: 1990 CPT_DATA MNormalised_Frictii
Robertson et al. 1986 Robertson et al. 1986 CPT_DATA Pore_Pressure_R.
Robertson et al. 1986 qc Rf | Robertson et al. 1986 qc Rf CPT_DATA Friction_Ratio
Schneider et al. 2008 Schneider et al. 2008 Schneider. J.A.. Randolph, M.F., Mayne. P.W.. and Ramsey. N. 2008

- Fow 1
of§

410 DG_CPT _SOIL_CLASS_ZONES

This table stores the descriptions and graphics for each soil classification zone.

it Format Tools Tables gINTRules Add-Ins Mavigation Help

= (2] [DG_CPT_SOIL_CLASS_ZONES 3
DATA DESIGN
"Project Database || Library Tables Library Data
et Tengis - Table Fisld Paste | System Items Pacte |

|DE_aEs_DICT_STe x| [Eode | [Functions =] [2A5HTD Group_Ind ~

Table Help

Method Graph Number Zone ipti Soil Type Colour Graphic 1 | -
1 1 Sensitive. fine grained Fine Yery Light Blue CH
Robertson 1930 1 2 Organic soil-peats Fine Medium Blue OH
Robertson 1990 1 3 Clays-clay to silty clay Fine Medium Cyan CH

Robertson 1990 1 4 Silt mixtures clayey silt to silty clay Fine Very Light Cyan CH E
Robertson 1930 1 5 Sand mixtures; silty sand to sand silty |Coarse Very Light Yellow SM
Robertson 1930 1 [ Sands; clean sands to silty sands Coarse Very Light Orange SP
Robertson 1990 1 7 Gravelly sand to sand Coarse Very Light Red SP
Robertson 1390 1 [ Very stiff sand to clayey sand Coarse | Light Yellow sp
Robertson 1930 1 ] Fine Very Light Green CH
Robertson 1990 2 1 . fine grained Fine Very Light Blue CH
Robertson 1930 2 2 Organic soils-peats Fine Medium Blue OH
Robertson 1930 2 3 Clays-clay to silty clay Fine Medium Cyan CH
Robertson 1990 2 4 Silt mixtures clayey silt to silty clay Fine Very Light Cyan CH
Robertson 1990 2 5 Sand miztures: silty sand to sand silty |Coarse Yery Light Yellow SM
Robertson 1930 2 [ Sands; clean sands to silty sands Coarse Very Light Orange 5P
Robertson 1990 2 7 Gravelly sand to sand Coarse Very Light Red SP
Robertson et al. 1986 1 1 Sensitive fine grained material Fine Yery Light Blue MH
Robertson et al. 1986 1 10 Gravelly sand to sand Coarse Very Light Red 5w
Robertson et al. 1986 1 2 Organic material Fine Hedium Blue OH
Robertson et al. 1986 1 3 Clay Fine Medium Cyan CH
Robertson et al. 1986 1 4 Silty clay to clay Fine Light Cyan CH

Robertson et al. 1986 1 5 Clayey silt to silty clay Fine Very Light Cyan MH -

< . ] 3
I - Fow 1
of 67

411  DG_CPT_SOIL_CONSISTENCY

This table stores the soil consistency and relative density terms and ranges. These are used to
calculate the fields Relative_Density_Term and Undrained_Shear_Strength_Term on CPT_DATA table.

CPT Tool gINT Add-In 2 Datgel
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2> DATA DESIGN - Library Data: c:\program files\gint8\librariestdatgel_cpt_tool_dgd_lib_08.glb
Eile Edit Format Tools Tables gINTRules Add-Ins  Mavigation Help
= 12 [DG_CPT_SOIL_CONSISTENCY |

INPUT | DUTPUT DATA DESIGN | REPORT DESIGN | SYMBOL DESIGN | DRAWINGS | UTILITIES |

Project Database = Library Tables Library Data  Lookup Lists = Readings Lists = User System Data | Comespondence Files 1

Data Template

‘ J Table Field Paste System Items

Paste

|DG_4G5_DICT_ST# * | |Code | |Functions | |AASHTO Group_Ind > |

Table Help

Code Description Long Description Density Density SuMin SuMax N Min N Max Order
Index Min | Index Max  [kPa) [kPa)
(4] (4]
dense Hon-cohesive soils with SPT M-value 30 to 50 65 85 30 60| C4
F firm Cohesive soils. Can be moulded by strong finger pressure. Su=2% 25 50 F3
to 50 kPa
H hard Cohesive soils. Can be indented with difficulty by thumb nail. Su > 200 10000 F&
200 kPa
L loose Hon-cohesive soils with SPT N-value 4 to 10 15 a5 4 10/Cc2
MD medium dense | Non-cohesive soils with SPT N-value 10 to 30 35 65 10 30|C3
5 soft Cohesive soils. Can be moulded by light finger pressure. Su=12to 12 25 F2
25 kPa
5t shiff Cohesive soils. Can not be moulded by fingers. Can be moulded by 50 100 F4
thumb. Su =50 to 100 kPa
vD very dense Non-cohesive soils with SPT N-value > 50 85 10000 50 C5
VL very loose Hon-cohesive soils with SPT M-value 0 to 4 -10000 15 1} 4/C1
Vs very soft Cohesive soils. Extrudes between the fingers when squeezed by -10000 12 F1
hand. Su<=12kPa
VSt very stiff Cohesive soils. Can be indented by thumb nail. Su = 100 to 200 kPa 100 200 F5
*
- Row 1
of 11

412 DG_CPT_SOIL_TYPE

This table is a simple lookup for the soil type options.

413 DG_CPT_SYMBOLOGY

This table stores the library defaults for line colour and types etc. The field references are used by

reports and should not be altered.

2 DATA DESIGN - Library Data: Library: p:\preductsicptigint files\2.05\dgd\datgel cpt tool dgd lib 2.05.glb o |[E=]ER
=) 2] |DG_CPT_SYMBOLOGY =
INPUT | DUTPUT  DATA DESIGN 1 REPORT DESIGN 1 SYMBOL DESIGN I DRAWINGS I UTILITIES 1
Project Database | Library Tables  Library Data ‘ Lookup Lists | Readings Lists | User System Data | Ci di Files |
Data Template 2
F Frorue\ P TT Pl PO e oot o 0 2 5 o | Tk Fieid __Fate | Sysen foms _pate |
|PROVECT || Clent | [Furctions | [AASHTO Group_Ind ~ |
Table Help
Parameter alNT Field Name SAL Field Name Unit Line -
Colo
ur
Bulk Unit Weight <<CPT_DATA.Bulk_Unit_Weight>> [CPT_DATA].[Bulk_Unit_Weight] Black _
nt Lateral Earth Pressure 1 <<CPT_DATA.Coefficient_Lateral_E arth_Pressure_1>> [CPT_DATA].[Coef nt_Lateral_Earth_Pre 1
ent Lateral Earth Pressure 2 <<CPT_DATA Coefficient_Lateral_Earth_Pressure_2>> [CPT_DATA] [Coefficient_Lateral_Earth_Pre
ient Lateral Earth Pressure 3 <<CPT_DATA Coefficient_Lateral Earth_Pressure_3»> [CPT_DATA] [Coefficient_Lateral_Earth_Pre
Coefficient Yolume Change 1 <<CPT_DATA.Coefficient_Volume_Change_1>> [CPT_DATA].[Coefficient_Volume_Change_1
Compression Index 1 <<CPT_DATA Compression_Index_1>> [CPT_DATA] [Compression_Index_1] Blach
Cone Resistance <<CPT_DATA Cone_Resistance> > [CPT_DATA] [Cone_Resistance] Blach
Cone Resistance Design Line <<CPT_DATA.Cone_Resistance_Design_Line>> [CPT_DATA].[Cone_Resistance_Design_Lin Light
Cone Resistance Design Line Minor <<CPT_DATA.Cone_Resistance_Design_Line>> [CPT_DATA].[Cone_Resistance_Design_Lin Light
Cone Resistance Minor <<CPT_DATA Cone_Resistance>> [CPT_DATA] [Cone_Resistance] Blach
Cone Resistance Moving Average <<CPT_DATA.Cone_Resistance_Moving_Average>> [CPT_DATA].[Cone_Resistance_Moving_Av Very
Cone Resistance Number <<CPT_DATA.Cone_Resistance_Mumber>> [CPT_DATA].[Cone_HResistance_Number]
Cone Resistance Stepped Average <<CPT_DATA Cone_Resistance_Stepped_Average>> [CPT_DATA] [Cone_Resistance_Stepped_Aw Very
Cone Resistance Strata Average <<CPT_DATA.Cone_Resistance_Strata_Average>> [CPT_DATA][Cone_Resistance_Stiata_Aver Very
Constrained Modulus 1 <<CPT_DATA.Constrained_Modulus_1>> [CPT_DATA].[Constrained_M odulus_1]
Constrained Modulus 2 <<CPT_DATA Constrained_Modulus_2>> [CPT_DATA] [Constrained_Modulus_2]
Corrected Sleeve Friction Resistance <<CPT_DATA.Conrected_Sleeve_Friction_Resistance> > [CPT_DATA][Comrected_Sleeve Friction_Re Blach
Differential Pore Pressure Ratio <<CPT_DATA. Differential_Pore_Pressure_Hatio>> [CPT_DATA].[Differential_Pore_Pressure_Ra Black
Dry Unit Weight 1 <<CPT_DATA Dry_Unit_Weight_1>> [CPT_DATA] [Dry_Unit_Weight_1]
Effective Cohesion 1 <<CPT_DATA Effective_Cohesion_13>> [CPT_DATA].[Effective_Cohesion_1]
Effective Friction Angle 1 <<CPT_DATA.Effective_Friction_Angle_1>> [CPT_DATA].[Effective_Friction_Angle_1]
Effective Friction Angle 2 <<CPT_DATA Effective_Friction_Angle_2>> [CPT_DATA] [Effective_F i
« e oenT mame e e - 3
a Row 1
of 113
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414 DG_CPT_TERMINATION

This table is a simple lookup of reasons for terminating a CPT push, based on the GEF standard.

415 DG_CPT_TEST_METHOD
List of test standards, e.g. AS 1289.6.5.1-1999.

416 DG _CPT_TRANSFER_SUMMARY_DESC_CONSISTENCY

This table stores the target table and field names soil description and consistency data summary
transfer.

Eile Edit Format Tools Tables gINTRules Add-Ins Navigation Help
=)

= = riE) |_CPT_TRANSFER_SUMMARY_DESC_CONSISTENCY = | 3
DATA DESIGN

" Proiect Datahase | Liery Tables| Library Data [ Lookup Lists | Readings Lists | User System Data | Contespondence Fies [N

(2 Vet _I Table Field Paste | System ke Paste |

= | [DG_AGS_DICT_5T4 = | [Code | |Functions | [£asHTO Group_Ind ~ |

Table Help

Description Table  Description Bottom | Description Descripti Description Graphic 1 | Description Graphic 2 | Consistency Table | Consistsncy Bottom
Field Field Field Field i

Description Graphic COMSISTENCY_D |Bottom

417 DG_CPT_ZERO_LOCATION
This table is a simple lookup for zero location.
CPT Tool gINT Add-In 2 Datgel
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5 Datalmport

The Data Import Tool allows you to import data from various file formats into gINT. The command is
located in INPUT Add-Ins > Datgel CPT Tool > Data Import.

u Datgel Data Import = || = &8
Tools
File Browse Type - Browse ...

@ Individual Files
Folder
Folder and Sub Folders

File Type
GEF 1.1.0(".gef) -

Friction Sleeve Offset
(File Depth Units)

Overwrite Option Correspondence File “CPT\gINT Files'2.03\DGD"datgel_cpt_tool_dgd_2.03_gef_cpt 03.qci Browse ...

MNever - Create Temp Import File o | | Cancel |

Define files to import

On load the default setting will populate the form. In addition, the previous correspondence file used for
each file type be loaded as default.

51 Tools Menu

o Load Defaults: Loads all selections, field values and the initial directory that has been
previously saved as default.

e Save Defaults: Saves defaults for File Browse Type, Friction Sleeve Offset, and Overwrite
Option.

e Set Initial Directory: Sets the initial browse directory so that every time you browse, it will start
at the set directory.

e About: Displays the version information of the Data Import Tool.

5.2 File Browse Types
¢ Individual Files: Select one or more files in a single folder manually.
o Folder: Select a folder and all relevant files in that folder are selected automatically.

¢ Folder and sub-folders: Select a folder and all relevant files in that folder and its sub-folders are
selected automatically.

Files paths may be manually entered or deleted from the large text box.

5.3 File Types
¢ A.P.van den Berg Gorilla! (*. *) — CPT and Dissipation

e Access database files (*.gpj; *.mdb)
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54

AGS (*.ags)

Delimited Depth gc fs u (* . *) — simple file with no header, and data delimited by tab, ",", ";", or
":". The u data is not required, and the columns must be in the order Depth qc fs u. The file
name (without the extension) will be used as the PointID.

Douglas Partners (* . *)

GEF 1.1.0 (*.gef) — CPT and Dissipation. The friction shift is applied for 1.0.0 version files
only

See: http://www.geonet.nl/index.html?http&&&www.geonet.nl/3.020.html
Geomil PIotCPT (*.T*)

gINT CSV (*.csv; *.txt) —regular gINT compliant csv file.
gINT Excel (* . x1s) —regular gINT compliant excel file.
Hogentogler (*.cpd)

Pagani (*.cpt)

Pagani (*.dat)

ProbeDrill (* . txt; *.dis), you mustimport * . txt and *.dis files together. The *.dis file
and * . txt file for the one location MUST has the same file name

Swedish Geotechnical Format (SGF) and Geotech AB (*.cpt; *.dpt; *.ini)
See: http://www.sgf.net/home/page.asp?sid=862&mid=2&Pageld=21095

Vertek (*.dat)

Overwrite Option

These are the standard gINT overwrite options.

5.5

Correspondence File

gINT correspondence files need to be developed or altered to meet the needs of each companies gINT
project database for each data source file type. We have provided example files that meet the needs of
Datgel’'s standard project file.

5.6

Create Temp Import File

During the import process the initial data files are read and transferred to a temporary file in gINT CSV
format. If this box is checked, the Data Import Tool will bring up a new window showing the contents of
this temporary file, and will not continue with the import. This file can be used as the source when
designing an import correspondence file.
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| Datgel Import Tool | c\users\andrew.cho\appdatatlocalitempitmp33latmp = |51 [ES]

-
**GeneralHeader

PointiD temKey, GEFID, COLUMN, COMPANYID_Name, COMPANYID_Mumber, COMPANYID_CountryCode, FILEDATE FILEOWMER, LASTSCAN PROCEDURECODE, PROJECT
GEF_01,61152 "1 1,0 § GeoMil Eguipment B.W. Alphen a/d Rijn,31,2006-10-5 Datgel 857 GEF-CPT-Report, Datgel CPT Tool,,,” 32767 32767 32767," 2006-10-5,9:40:29,

=Specimenar
PeintlD, temiey, Value, Unit, CQuality

**DataBlock

PointlDy, kemKey, 1,2,3,8,6,12
GEF_01,61152,0,0.12593,0,0.14285,0.00011831,3.62
GEF_01,61152,0.01,0.11764,0,0.14286,3.5283E-05,4.22
GEF_01,61152,0.02,0.27519,0,0.11805,0.00011831,4.72
GEF_01,61152,0.03,0.6732,0,0.11805,-0.00013076,5.32
GEF_01,61152,0.04,1.2755,0,0.095238,-0.00013076,5.82
GEF_01,61152,0.05,1.5397,0,0.11205,0.00045039,6.32
GEF_01,61152,0.06,1.7511,0,0 -0.00054587 5.82
GEF_01,61152,0.07 1.8424 0.0057418,0.14286,-0.00071181,7.32
GEF_01,61152,0.08,1.8424 0.0067931,0.14286,-0.00071181,7.82
GEF_01,61152,0.09,1.7327,0.0091002,0.071428 -0.0017912,3.42
GEF_01,61152,0.1,1.747 0.0099708,0.07142%,-0.0019572 8.92
GEF_01,61152,0.11,1.7843,0.011153,0.02381 -0.0022893 5.42
GEF_01,61152,0.12,1.8341,0.011774,0.095238,-0.0023724,5.92
GEF_01,61152,0.13,1.8341,0.012583,0.095238,-0.0023724,10.42
GEF_01,61152,0.14,1.95857,0.013267,0.047618,-0.0025384,10.92
GEF_01,61152,0.15,2.0538,0.013516,0.085238,-0.0024554 11 .42
GEF_01,681152 0,18 223682 0.0142,0.02381 -0.0033585 12.02
GEF_01,61152,0.17 2.3108,0.014697 0,-0.0041158,12.52
GEF_01,61152,0.18,2.3979,0.015008,0.11905,-0.0037837 13.02

MCC_NAd CAACT N ANT A0C A NACSAN N ARCTI0 N ANA44ACD 49 £
4 1 r

[ Print || saveas | []Open ater save Close

In this interface, click Save As to save the text as a file, or Print to print the text on a printer. You must
save the text as a file before you can modify the text. This file can be imported into gINT with the Data
Import Tool with gINT CSV selected as the File Type.

5.7 Importing Multiple Pushes/Tests into one PointID

The Depths in all pushes within the one PointID must have the same zero depth reference, hence if
multiple pushes are done down a borehole, then when importing the Depth field must be populated with
pre-drill Depth plus the push depth. This can be achieved in the correspondence file if the predrill depth
in recoded in the source data file.

Gorilla files are a common offshore data file format, and we have seen files with the start depth of each
test recorded in fields titled Reference Level and Depth Borehole.

[TEST]

<GORILLA! header>

job number=BH-CPTU-S8-BL
client=PETRONAS CARIGALI

job description=SEPAT 8 LOCATION

operator=zZAHID/HILMI
reference level=3.0
reference point=M.S.L
pre drilled=0.0
GORILLA!-remark 1=

GORILLA! serie f#=

<user header>
NORM=KTN/PCSB/08/268/SI
START DEPTH=

Seabed ref level=
Seabed ref point=

Depth borehole=3.0
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Vanedepth=

[SCALING FACTORS]

[DATA]

*D:0.02#1:0.01#2:0.000#4:4#0:28!
*D:0.04#1:0.01#2:0.000#4:4#0:29!
*D:0.06#1:0.03#2:0.000#4:3#0:30!
*D:0.08#1:0.04#2:0.001#4:4#0:31!
*D:0.10#1:0.05#2:0.001#4:4#0:32!

Gorilla File Example with relevant depth information highlighted
Two correspondence files read the start depth from the different fields and calculate the true depth of
each reading below the borehole reference level (typically seabed).

e datgel cpt tool dgd 2.01 gorilla cpt Depth Borehole ##.gci

e datgel cpt tool dgd 2.01 gorilla cpt Reference Level ##.gci

After importing a set of test files for one PointID, you will need to manually set the POINT.HoleDepth field
with the correct maximum depth of the test.

5.8 Importing only the File Name from the Full File Path

If the full file path of the source file is being imported, but you only want to import the file name, you can
modify the gINT correspondence file (.gci) to extract the file name from the full file path to import into
gINT.

Open the gINT correspondence file in a text editor, and then search for the field name where the file
path is being directed to (for example, File_Reference). Replace the existing expression with the
following:

<<GetListItem<<Original Expression>>,"\",<<ListCount (<<Original Expression>>)>>,"\")>>)>>

Where <<Original Expression>> isthe original expression that retrieves the full file path for that
particular field.
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6 CPT Filter

The tool can filter out rod change noise for q. and f;. The filter algorithm works based on Penetration_Rate
(mm/s), and if it is not in the data file, then it is calculated based on elapsed time. You can set the
Filter_Threshold_Penetration_Rate on the CPT_GLOBAL_PARAMETERS and CPT_POINT_PARAMETERS, or use the
default of 6 mm/s. If you manually run the filter then the threshold rate increases 1 mm/s each run per
CPT push, i.e. the applied threshold rate = Filter_Threshold_Penetration_Rate + Filter_Count

Data is only filtered if it is less than 95% of the mean of the previous two values, and the third and
fourth values ahead.

In order for the f; filtering to take place, the Cone_Sleeve_Offset on the CPT_CONE_INFORMATION table must
be defined.

If the Auto_Filter_Calculation on the CPT_GLOBAL_PARAMETERS or CPT_POINT_PARAMETERS tables is set to
Automatic (whichever is lower in the hierarchy with data), then the Filter will run once on import and set
the Filter_Count field on the CPT_GENERAL table to “1”. If Filter_Count field on the CPT_GENERAL table is set
to less than “1” or null, the filter will run On Save.

The filter may be run manually more times using the command INPUT | Add-Ins > Datgel CPT Tool >
CPT Filter. However the cursor must be in the bottom half of the CPT_DATA table.
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7  Groundwater and Overwater Testing

71 Groundwater Depth for Standard Onshore Testing

The ground water depth is critical to many derived results, and can be defined in a number of ways. In
order of priority:

1. CPT_GENERAL table, Groundwater_Depth field

2. CPT_POINT_PARAMETERS table, Groundwater Depth field

3. CPT_GLOBAL_PARAMETERS table, Groundwater_Depth field

4. CPT_GLOBAL_PARAMETERS table, Groundwater_Elevation field

If CPT_GENERAL.Water_Depth field has data then only CPT_GENERAL.Groundwater_Depth will be used.
However, this should only be the case for over water testing.

In the CPT_GLOBAL_PARAMETERS table, the Water_Density_Field field is also required, and should be set
appropriately for fresh or salt water.

On the CPT_GENERAL table Define

o  CPT_GENERAL.Water_Depth: Nothing
e  CPT_GENERAL.Zero_Location: S — Surface or Nothing
o CPT_GENERAL.Pre_drilled_Depth: Nothing or value as required, doesn’t influence calculation

e CPT_GENERAL.Groundwater_Depth: Distance from ground level (0 depth) to the groundwater
surface, or use Groundwater_Depth fields on other tables listed above

In situ pore pressure is calculated relative to the atmospheric pressure using the following formula:
If z<z, thenu, =0
If z2>=2z,thenu, =(z— zy) *Yuw
Where:
z is the depth below the reference level
z,, is the groundwater depth below the reference level

Y is the unit weight of water (defined as density in CPT_GLOBAL_PARAMETERS.Water_Density_Field)

7.2 Overwater Testing

The critical fields related to pore pressure calculation for over water testing are

e  CPT_GENERAL.Water_Depth

e  CPT_GENERAL.Zero_Location

e  CPT_GENERAL.Pre_drilled_Depth

e CPT_GENERAL.Groundwater_Depth
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If CPT_GENERAL.Water_Depth field has data then only CPT_GENERAL.Groundwater_Depth will be used.

In the CPT_GLOBAL_PARAMETERS table, the Water_Density_Field field is also required, and should be set
appropriately for fresh or salt water.

The following sections describe how to handle the various overwater scenarios. The aim of corrections
is to make the derived data in all TestIDs/Pushes within the one PointID comparable.

Derived parameters for tests using scenarios Zero at Seabed and Zero at Bottom of Borehole are
comparable after the zero corrections have been applied, and the results are relative to the seabed.

7.2.1 Zero on Deck / Surface

In this case the transducers, including depth, are zeroed on deck (at atmospheric pressure). Measured
parameters don’t require zero corrections.

Define

e CPT_GENERAL.Water_Depth: Distance from seawater surface to seabed surface (required for
Total Stress)

o CPT_GENERAL.Zero_Location: S - Surface
e CPT_GENERAL.Pre_drilled_Depth: Nothing or value as required, doesn’t influence calculation

e CPT_GENERAL.Groundwater_Depth: Distance from deck level (0 depth) to the seawater surface

In situ pore pressure is calculated relative to the atmospheric pressure using the following formula:
If z<z, thenu, =0
If z=z,thenu, =(z— zy,) *Yw

Where:

z is the depth below the reference level

z,, is the groundwater depth below the reference level

Y IS the unit weight of water (defined as density in CPT_GLOBAL_PARAMETERS.Water_Density_Field)
Total Stress and Effective Stress are calculated relative to deck/ground surface.

7.2.2 Zero at Seabed

In this scenario the transducers are zeroed at the seabed, with the hydrostatic pressure at that water
depth.

Define

e CPT_GENERAL.Water_Depth: Distance from seawater surface to seabed surface (required for
Total Stress)

e CPT_GENERAL.Zero_Location: SB - Seabed

e CPT_GENERAL.Pre_drilled_Depth: Nothing or value as required, doesn’t influence calculation

o CPT_GENERAL.Groundwater_Depth: Nothing
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The in situ pore pressure, total stress and effective stress are calculated relative to the seabed, hence:
U =Z " Yw
Ovo = Z *Vsat
OJvo =0yo — Up
Where:
z is the depth below the seabed
z,, is the water depth, distance from seawater surface to seabed surface

Y IS the unit weight of water (defined as density in CPT_GLOBAL_PARAMETERS.Water_Density_Field)

Ysae 1S the unit weight of saturated soil

7.2.3 Zero at Bottom of Borehole

This scenario applies when testing overwater and the transducers are zeroed the bottom of a predrilled
borehole. Itis common for multiple 3 m pushes/tests to be done down a borehole, possibly alternated
with other in situ tests and sampling. The corrections allow the multiple pushes to be comparable, by
correcting the readings relative to the seabed surface.

Define

e CPT_GENERAL.Water_Depth: Distance from seawater surface to seabed surface (required for
Total Stress)

e CPT_GENERAL.Zero_Location: BB — Bottom Borehole

e CPT_GENERAL.Pre_drilled_Depth: Distance from seabed to bottom of borehole (where CPT
started)

e CPT_GENERAL.Groundwater_Depth: Nothing

In this scenario the g, and u, will be corrected using the following formulas before they are used by the
calculation code:

qc=qctd-a-yy
U, =u;+vy,d
The in situ pore pressure, total stress and effective stress are calculated relative to the seabed, hence:
U= (d+2) Y
0vo = (2 +d) * Var
OJvo =0yo — Up
The CPT Tool calculation assumes data in the Depth field =d + z

Lunne et al. (1997) and Fugro (1995)

Where:
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q. is the cone resistance corrected

q. is the cone resistance measured

u, is the pore pressure corrected

u; is the pore pressure measured

a is the cone area ratio

Y IS the unit weight of water (defined as density in CPT_GLOBAL_PARAMETERS.Water_Density_Field)

d is the pre-drilled depth, depth from the seabed to bottom of the borehole where the CPT
started

z is the depth below the bottom of the borehole
z,, is the water depth, distance from seawater surface to seabed surface

Ysat 1S the unit weight of saturated soil

1. The depth reference level for all TestIDs/Pushes in a PointID must be the same. Hence, when importing
pushes with the reference depth at the bottom of the borehole the correspondence file must include the
calculation Depth =d + z.

2. Dissipation tests measured pore pressure and in situ pore pressure are corrected as described above.
And again Depth of the Dissipation test must=d + z.

CPT Tool gINT Add-In 2 Datgel
User Guide 30 DCT-UG-001 - 2.10 - September 2010



8 Bulk Unit Weight and Void Ratio

Unit Weight and Void ratio may be defined in two locations and are used in the order listed:
1. CPT_POINT_MATERIAL_PROPERTIES table. This allows the user to enter a depth profile. If a
depth range is missing a value, then the CPT_GLOBAL PARAMETERS table is used.

2. CPT_GLOBAL PARAMETERS table. A saturated and unsaturated unit weight must be defined, the
former is applied bellow the water table and the later above the water table.

If Unit Weight and Void Ratio are not defined in either table, then the Bulk Unit Weight and Void Ratio
will not be defined, and most other parameters cannot be calculated.
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9 Initiation of the CPT Data Calculation

9.1 Primary Table Calculations
The primary CPT calculation is initiated by changing data then saving on the following tables (or the
split screen parent of these tables):

e POINT

e CPT_DATA

e CPT_MATERIAL_PROPERTIES

e CPT_GLOBAL_PARAMETERS

e CPT_CONE_INFORMATION

e CPT_DESIGN_LINE_DATA

The CPT calculation on POINT will only run when an existing POINT record has records on the CPT_DATA
table, and the Elevation has changed and the new Elevation has a value.

The automated CPT calculation when saving on these tables can be stopped by checking
Suppress_Automatic_Calculation on CPT_GLOBAL_PARAMETERS.

The calculation will not run when converting projects.

Unless the Suppress_Calculation_on_Import on CPT_GLOBAL_PARAMETERS is checked, the calculation will
take place upon import.

When calling gINT Rules > Recalculate Current Table from a CPT Table a form will display giving you
options.

Datgel CPT Tool (]

'0' Recalculate all CPT data?

~ Yesto recalculate all CPT data
Mo to recalculate the current table
Cancel to do nothing

Yes l | Mo | | Cancel

o Yes: will recalculate all CPTs in the project, this is equivalent to changing a value on the Global
Parameter table. This is the fastest way to revaluate the entire database of CPTs. A progress
bar will be shown to display the progress of the calculation. This is hormally the option to pick.

o No: will use gINT’s native recalculate current table, which can be a very inefficient way to
calculate the database of CPTs. This option is not recommended.

e Cancel: Cancels the call, and nothing is calculated.
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9.2 Order of Calculation

The order of calculation is:

Derived parameters
Soil Behaviour Type

3. Correlations hard coded: Undrained shear strength 1 and 2, Constrained Modulus, Coefficient
of Volume Change, Compression Index, Soil Type Index Ic, N60 and N60 Average

Formula Tool — Library formulas
Formula Tool — Project formulas

9.3 Dissipation Test

The Dissipation test calculation is independent of the rest of the CPT table calculations. You may need
to manually make the Dissipation test recalculate after changing relevant CPT parameters / data for a
PointID.
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10 Derived Parameters

The following table presents the derived parameters. These calculations are hard coded, and are

calculated before the Formula Tool.

Table 2 - Derived Parameters

DGD Field Name AGS RTA Caption Symbol Unit Description
Field Name
Penetration_Rate Rate calculated based on
Time_Elapsed and Depth
Bulk_Unit_Weight STCT_BUW Bulk Unit Weight Vb kN/m3 Bulk unit weight, y;
In_Situ_Pore_Pressure STCT_PWPI In Situ u U, kPa In situ pore pressure, u,, refer to
section 7 for a full explanation.
Excess_Pore_Pressure STCT_PWPE Delta u Au kPa  Excess pore pressure,
Au = u, — u,
Normalised_Excess_Pore_ Normalised Delta ~ Normalis Normalised excess pore
Pressure u ed Au pressure, normalised Au = 272
Total_Stress STCT_TOTS Total Stress Ouo kPa In situ total vertical stress, g,
Effective_Stress STCT_EFFS Effective Stress 0'vo kPa In situ effective vertical stress,
0'vo
Total_Cone_Resistance STCT_QT qt q: MPa  Total cone resistance,
QG = qc + uz(1 — a)-107%;
or if the instrument is zeroed at
the bottom of the borehole
(downhole)
G =q+A-a)uy » 1073 +y,
-d-1073
Total_Cone_Resistance_Mo Moving Average MPa  Moving average qt over distance
ving_Average qt defined on
CPT_GLOBAL_PARAMETERS
Total_Cone_Resistance_Mo Moving Average MPa  Moving average gt that are not
ving_Average_Inc gt Included excluded over distance defined
on CPT_GLOBAL_PARAMETERS
Net_Cone_Resistance STCT_QNET Qn an MPa  Net cone resistance,
dn = 4t — Oyo* 1073
Corrected_Sleeve_Friction STCT_FT Ft fe kPa  Sleeve friction corrected for pore
pressure effects,
ﬂ,‘ _ f _ (uz - Agp - U3 'Ast)
= fi -
Friction_Ratio STCT_FRR Rf Ry % Friction ratio,
__fr . s
Ry = 5100, =5+ 100, or
L. 100
qc103
Normalised_Friction_Ratio STCT_FR Fr E. % Normalised friction ratio,

_ fs
F;A - (gt 103~ 0y)

If g is not found, and if
Calc_Qt_Fr_based_on_qc on
CPT_GLOBAL_PARAMETERS is set
to true, then g, is used in place
of q;.
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DGD Field Name AGS RTA Caption Symbol Unit Description

Field Name

Normalised_Cone_Resistan ~ STCT_QNOR Qt Q; - Normalised cone resistance,
ce _ (qt‘103 - Uva)

Qt - U"vo

If g is not found, and if

Calc_Qt_Fr_based_on_qc on

CPT_GLOBAL_PARAMETERS is set

to true, then q. is used in place

of q;.
Stress_Normalised_Cone_R  Stress_Normalise  qtl qe1 - Stress normalised cone
esistance d_Cone_Resistan resistance (Kulhawy and Mayne

ce 1990, Jamiolkowski et al
103
2001), gy = =
‘7,’,0‘ Oatm
Pore_Pressure_Ratio STCT_BQ Bq By - Pore pressure ratio,
Au
B = —————
1 qr - 103 - 0y,
Differential_Pore_Pressure_  STCT_DPPR DPPR DPPR - Differential pore pressure ratio,
Ratio DPPR = Au
q¢-103
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11 Formula Tool

11.1 Introduction

The Formula Tools allows you to review and edit the preconfigured correlation formulas provided with
the CPT Tool, and provides a way for you to define new correlation formulas.

A tutorial is provided in Section 11.7 Tutorial: Creating a new Correlation in the Formula Tool.

To Launch the Formula Tool Configuration, call the command INPUT | Add-Ins > Datgel CPT Tool >

Formula Tool Configuration.

You should see a window similar to the following.

tﬂ Datgel CPT Tool Fermula Cenfiguration = | =[]
Eile Tools Help
== . 23 | I [4 | Location |Library 5’ a
E Table: Field: Paste = Type Al Functicn Paste
Formulas Configuration
[g Mame | Enabled [~ | | Mame Relative Density 1 Order |39 | Iteration | 1 @
E] | |Undrained Shear Strength Term 3 Description | Relative density (method 1, Baldi et al, 1986), Dr = 1/C2 =inac [4]
(5] et s e oy et |
Sensitivity 1 |
@ || Sensitivity 2 Table Field References to Variables
W- E] Variable Name | Expression | Validation Value Z
Relative Density Term 1 E] | Sighvo «<<CPT_DATA.Effective_Stress... 200 ||
] Relative Density 2 B FiC1 <<CPT_GLOBAL_PARAMETERS... 0.55
] Relative Density Term 2 || FjC2 <<CPT_GLOBAL_PARAMETERS... 2.41
] Relative Density 3 @ || PtC1 <<CPT_POINT_PARAMETERS.... 0.55
] Relative Density Term 3 || PHC2 <<CPT_POINT_PARAMETERS.... 241
] Coefficient of Lateral Earth Pressure 1 ] PiCo <<CPT_GLOBAL_PARAMETERS... 157 =
] Coefficient of Lateral Earth Pressure 2 N PtCO <<(CPT_POINT_PARAMETERS.... 157
] Coefficient of Lateral Earth Pressure 3 N PiWehr <<(CPT_GLOBAL_PARAMETERS... 3
] Effective Cohesion 1 ] Ptwehr «<CPT_POINT_PARAMETERS.... 5
] Rigidity Index 1 T SoilType <<CPT_DATA.Sol_Type_1>> Coarse
] Rigidity Index 2 w E ™
Moving Average qc —
— Moving Average at Forma Iféoil'l’\,rpe == "Coarse” || SoilType == Mixed" || SoilType -
Stepped Average NGO ==
: Stepped average qc * 00 *
Stepped average gt 1/ first(PtC2, PJC2) = -
| |Strata average gc lnn‘i[rst(qt,qc) = 103 * first{PtWehr, Piwehr, 1) /
Strata average gt = (first(PtC0, PICO) * SigDv0 ~ first(PtC 1, PIC1))
|| Shear Wave Velodty Extraplolated ,) —
] Soil Behaviour Type Index 1 - z
| |SPTNGD 1 \Write Value To | <<CPT DATA.Relative_Density 1=
Compression Index 1
] Coefficient of Volume Change
| Soil Behaviour Type Description 1 Enabled Formatting Type |Decimal Places Value 1 @
: Soil Behaviour Type Zone 1 ? | oK | | Cancel |
|
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11.2 Formula Toolbar

‘-ﬁ H X 'EJ 23 Mg & | Location Library

e

Hovering the mouse cursor over each item will show a tooltip with a short description of the item.

Name

Icon/Image

Keyboard Shortcut

Description

New Formula

=] Ctrl + N

Creates a new empty formula

Save Formula

- Ctrl+S

Saves all changes to the gINT Library or
Project database, depending on the selected
Location

Delete Formula bt Ctrl +D Deletes the currently selected formula

Undo Changes m Ctrl+ U Reverts any changes made to the current
formula to the state it was last saved

Copy Current EE Ctrl + Shift + C Makes a copy of the currently selected

Formula formula, and adds it to the end of the Formula
Grid. After copying, the copied formula will be
selected, and you must enter a new unique
name.

Enable all Iﬁ, Checks the Enabled check box column for all

Formulas formulas in the Formulas Grid

Disable all I_j, Unchecks the Enabled check box column for

Formulas all formulas in the Formulas Grid

Location Location | Library Location the Formula Configurations are
stored. Select Library to load the Configuration
stored in the current gINT Library, and Project
to load the Configuration stored in the current
gINT Project.
At the time of CPT calculation, The Library
formulas will be evaluated and calculated first,
followed by the Project formulas.

Generate g Generates a report containing full details of the

Validation currently selected formula, evaluated validation

Report for result and any errors or missing Table Field

Current references in the current formula.

Formula
Clicking the button will prompt you for a new
text file path, and then automatically open the
text file in a text editor program after the report
has been generated.

Generate ﬁ Generates a report containing full details of the

Validation all formulas showing in the formula grid,

Report for All evaluated validation result and any errors or

Formulas missing Table Field references for each

formula.

Clicking the button will prompt you for a new
text file path, and then automatically open the
text file a text editor program after the report
has been generated.

11.3 Data Tool Toolbar

7] | Table: |cPT_DATA

Field: |Depth

Paste | Type |Trigonometric Function | cos{x)

Paste

Hovering the mouse cursor over each item will show a tooltip with a short description of the item.
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Name Icon/Image Keyboard  Description
Shortcut

Refresh Data E Ctrl + R Clears, re-reads and reloads the Table

Tool and Field drop down list items from the
current gINT Project. Use this to
update the drop down list if you have
added a new table or field after the
Formula Configuration Form has been
opened.

Table Field Table: |CPT_DATA Field: | Depth Paste Pastes the selected table and field as

Data Tool formatted text into the last focused
configuration field. Refer to the Table
Field Data Tool section of the manual
for detailed information

Function Data Type | Trigonometric Function | cos(x) Paste Pastes the selected function text into

Tool the last focused configuration field.
Refer to the Function Data Tool section
of the manual for detailed information

11.3.1 Table Field Data Tool

Table: | CPT_DATA Field: | Depth Paste

The Table Field Data Tool pastes the selected table and field as formatted text into the last focused
configuration field. The drop down list contains all tables and fields in the current gINT Project
database. When a Table is selected, the Field list will automatically filter to show only the fields for the
selected table.

The Table and Field drop down lists consist of three columns:

|Field MName | Caption | Description | A~
Constrained_Modulus_2 M 2 Constrained modulus (method 2, Burns and Mayne 2002), M...
Corrected_Sleeve_Friction_... Sleeve friction corrected for pore pressure effects, ft =fs - ... [
Depth of result for static cone test
Differential_Pore_Pressure... DPPR Differential pore pressure ratio, DPPR. = delta u /gt
Dry_Unit_Weight_1 Dry Uw 1 Dry unit weight for coarse {method 1, Mayne 2007), gamma...
Effective_Cohesion_1 [ Effective Cohesion 1 (Mayne and Stewart 1988; Mesriand ...
Effective_Friction_Angle_1  phi' 1 Effective Friction Angle for mixed soils (method 1, Senneset ...
Effective_Friction_angle_2  phi' 2 Effective friction angle for coarse material (method 2, Rober...| |
Effective_Friction_Angle_3  phi' 3 Effective friction angle for coarse material (method 3, Kulha... ||
3]

e Table Name/Field Name — database name of the Table or Field

e Caption — The caption text as configured in the Caption field in the gINT Table or Field
Properties

e Description — The description text as configured in the Description field in the gINT Table or
Field Properties

The drop down list can be sorted by a column by clicking on the column header. The columns can be
resized by clicking and dragging the edges of the column header left or right. The drop down list
window can be resized by clicking and dragging the bottom right corner of the window.

Paste

The Paste button will insert the selected table field into a formatted, table field reference text into
the last focused configuration text field or grid cell. The Paste button can insert text into the following
Configuration fields:

e Description

e Any cell in the Variables Grid
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e Formula
e Write Value To
The table field reference format is as below:

<<Table Name.Field Name>>

Table field references in the Formula field are required to be surrounded by quotation marks. The
Table Field Data Tool will automatically add the quotation marks if pasting in the Formula field. The
table field reference format for the Formula field is as below:

"<<Table Name.Field Name>>"

The pasted text will be inserted at the current position of the cursor in the fields. Any highlighted text
will be replaced by the inserted text. Selecting an entire cell in the Variables grid will replace the
contents of that cell with the inserted text.

11.3.2 Function Data Tool

Type | Trigonometric Function |cos(x) Paste

The Table Field Data Tool pastes the selected function text into the last focused configuration field.
The Function drop down list contains all functions, constants and operators that are available in the
Formula Tool, it the correct syntax. Each function is categorised as a type, and selecting a type in the
Type drop down list will filter the function drop down list by that type.

| Type | Function - | Description
Trigonometric coshx) Hyperbolic Cosine (in radians)

Cosine (in radians)

{ Trigonometric atanhi(x) Inverse Hyperbolic Tangent {in radians)

1 Trigonometric atan2{y, x) Arc Tangent (with 2 parameters, in radians)

Trigonometric atan(x) Arc Tangent {in radians)

Trigonometric asinhifx) Inverse Hyperbolic Sine (in radians)

{ Trigonometric asin(x) Arc Sine (in radians)

1 Trigonometric acoshi(x) Inverse Hyperbolic Cosine (in radians)

| Trigonometric acos{x) Arc Cosine (in radians)

The Function drop down list consists of three columns:

o Type —type of function, can be filtered by a particular type by selecting a type in the Type drop
down list

e Function — the function, constant or operator in the correct syntax as required by the Formula
Tool. The typical syntax composition of a function consists of the function name, followed by
an open bracket, followed by a comma separated list of function parameters, followed by a
closed bracket.

FunctionName (Parameter 1, Parameter 2 [,...])

The function name is case sensitive. All function parameters are required, unless noted
otherwise. If a function accepts an arbitrary number of parameters, it is denoted by . . . .

e Description — A short description about the function

The Paste S button will insert the selected table field into a formatted, table field reference text into

the last focused configuration text field or grid cell. The Paste button can insert text into the following
Configuration fields:

e Description
e Any cell in the Variables Grid

e Formula
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e Write Value To

1.4 Formulas Group

Formulas

Effective Friction Angle 1
Effective Friction Angle 2
Effective Friction Angle 3
Shear Wave Velodty 1
Shear Wave Velodty 2
Shear Wave Velodty 3
Shear Wave Velodty 4

Dry Unit Weight 1

Saturated Unit Weight 1
Saturated Unit Weight 2
Small Strain Shear Modulus 1
Small Strain Shear Modulus 2

C3[Ru]E9|CT
[ L~

Young's Modulus 1
Constrained Modulus 1
Constrained Modulus 2

Preconsolidation Stress 1

Y

EHMBEBMEEREREEREREEREREEE

Preconsolidation Stress 2

The Formulas Group contains a list of formulas listed in the currently selected location. Each row in the
Grid represents one formula, and is listed in the order they are to be evaluated from first to last.

Selecting a formula by either by clicking on a row, or pressing the up or down keys in the Grid will
display the configuration associated with the selected formula in the Configuration Group. The Name
and Enabled column values cannot be changed in this grid. It must be done in the Configuration Group
after the formula has been selected.

The Order of the formula can be changed in the Formulas Group with the up down buttons on the top
left. Descriptions of the bottom are listed below from top to bottom:

e Move to Top — Moves the currently selected formula to the top of the grid

e Move Up — Moves the currently selected formula up by one row

e Move Down — Moves the currently selected formula down by one row

¢ Move to Bottom — moves the currently selected formula to the bottom of the grid
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11.5 Configuration Group

Configuration
Mame Relative Density 1 Order |39 | Iteration 1@
Description | Relative density {method 1, Baldi et al, 1985), Dr = 1/ C2 *In{gc

* 103 *Wehr / (CO * sigma’ vo - C1)); The constants are
stored on CPT_POINT_PARAMETERS and

Table/Field References to Variables

E| Variable Mame | Expression | Validation Value
M | |Piwvehr <«<CPT_GLOBAL_PARAMETERS... 3

T Ptwehr <<CPT_POINT_PARAMETERS.... 5

L TSDiI‘I’ype < <CPT_DATA.Soil_Type_1>>= Coarse

Bln

Formula if{
SoilType == "Coarse” || SoilType == "Mixed" || SoiType

[<IT[>])] [elln]

r

Write Value Te | <<CPT DATA.Relative_Density 1>

Validate

[+] Enabled Formatting Type |Dedmal Places Value 1

38|

| QK | | Cancel

The Configuration Group contains all the configurable options for
in the Formulas Grid.

¢ Name — Name of the formula. The formula nhame must b

the formula that is currently selected

e unique for the configuration location.

This means that you may have two formulas with the same name in the current Library and

Project, but not in the Library or Project only.

You will not be able to select another formula, or save the formula until a unique name is

entered.

e Order — a numeric value of the order the formula will be evaluated. If the result of the current

formula is required to evaluate another formula, then the
higher order to than the other formula.

The order cannot be changed in the Configuration Group

current formula should be placed at a

. Move the selected formula up or

down using the up down buttons left of the Formulas Grid. The numeric Order value will

update itself when the order has changed.

e teration - The round of iteration in which the current formula will be evaluated. Default value

is 1. Functions which calculate the average of a correlati
Tool need to be run at a later iteration to the correlation.

on that is evaluated by the Formula

e Description — Description of the formula. It is not used or required in the formula calculation,

and hence it is an optional field.

e Table/Field References to Variables — Declare the variables that are used in the formula
expression in this grid. The rows in this grid can be changed with the up down buttons on the

left of this grid. Column definitions are listed below:

e Variable Name — Name of the variable. The variable name can consist of alphanumeric
characters [a-z, A-Z, 1-9], but must have at least one alphabetic character, and is case

sensitive. It cannot contain the following:
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o Symbols, suchas ', $, #

o White spaces or carriage return

In addition, a duplicate variable names for a particular formula is not permitted, and a
variable name cannot be exactly the same as a function name.

o Expression — Table Field reference to where the variable value is to be retrieved from, or a
text or numeric value. The following is a list of rules and specifications regarding the
Expression:

o Table Field references must be in the format of <<Table.Field>>

o If the referenced field is from the CPT_DATA table, then it will take the value from the
field of the current row the CPT Tool is calculating.

o If the referenced field is from any other table, it will retrieve the first result from a query
to that table, filtered by the PointID and ltemKey values of the current CPT calculation,
where appropriate.

o To use the variable as a constant, enter a numeric value, or text that is not in the
format of <<Table.Field>>

e Validation Value — Value used to evaluate the formula when the Validate button is clicked,
and in the Validation Reports. The Validation Value has no effect on the actual CPT
calculation, and is solely used in the Formula Configuration Form.

e Formula - The formula expression. Refer to the Functions section of this manual for a full list
of available functions. Variables declared in the Variables Grid above can be referenced in the
formula expression. String constants must be surrounded with quotation marks " in order to
differentiate it from a variable reference. Spaces and carriage returns may be used liberally to
improve readability.

Table field references in the formula expression must be surrounded by quotation marks, i.e.
"<<Table.Field>>". The Table Field Data Tool will automatically add the quotation marks
when pasted in the formula expression field.

e Write Value To — The Table Field reference to where the result of the formula evaluation is to
be written to. The value in this field must be in the <<Table.Field>> format, and must be
from the CPT_DATA table.

e Validate — Click this button to evaluate the current formula expression, with the Validation
Value set as the Variables. If the evaluation was successful, the result will be written to the
adjacent text field. The Formatting Type and Value will be applied to the result, if defined. Use
Validate to spot check your formula expression for syntax errors, and to verify the formula
returns an expected result.

e Enabled — Check or uncheck to enable or disable the formula respectively from evaluating in
the CPT calculation

e Formatting Type and Value — Formats the result to either decimal or significant figures, to the
nearest specified value. The formatting only applies to formula expressions that return a
numeric value.

e OK - Saves the current state of the formulas in the Formula Configuration form to the selected
location, and closes the form.

e Cancel — Discards any changes made in the Formula Configuration form and closes the form.
The formulas will remain at the exact same state as before the Formula Configuration form was
opened. You will be prompted to save if changes are detected.

11.6 Functions

Type Description Function Name
Constants m, 3.14159 Pi
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Constants Euler's Constant e, 2.71828 e
Constants Boolean constant true true
Constants Boolean constant false false
Log and Exponential  Natural Logarithm In(x)
Log and Exponential  Logarithm base 10 log(x)
Log and Exponential ~ Logarithm base 2 lg(x)
Log and Exponential ~ Exponential (e”x) exp(x)
Log and Exponential  Power pow(x)

Miscellaneous

If

if(cond, trueval, falseval)

Miscellaneous

Absolute Value / Magnitude

abs(x)

Miscellaneous

Binomial coefficients

binom(n, i)

Miscellaneous

First Data, returns first non-empty value from list

first(x1,x2,x3,...)

Miscellaneous

Lookup Interval Range

LookuplintervalRange("<<Current Interval
Table.Field>>","<<Lookup Value
Table.Field>>","<<Top Interval
Table.Field>>","<<Bottom Interval
Table.Field>>")

Miscellaneous

Modulus

mod(x,y)

Miscellaneous

Modulus

X%y

Miscellaneous

Moving Average

MovingAverage('<<Current Interval
Table.Field>>","<<Values to Average
Table.Field>>",Thickness)

Miscellaneous

Random number (between 0 and 1)

rand()

Miscellaneous

Stepped Average

SteppedAverage('<<Current Interval
Table.Field>>","<<Values to Average
Table.Field>>",Thickness)

Miscellaneous

Stepped Extrapolation

SteppedExtrapolation("<<Current Interval
Table.Field>>","<<Values to Extrapolate
Table.Field>>")

Miscellaneous Square Root sqrt(x)
Miscellaneous Sum sum(x,y,...)
Miscellaneous Str (number to string) str(x)

Miscellaneous

Table Interval Average

TablelntervalAverage("<<Current Interval
Table.Field>>","<<Values to Average
Table.Field>>","<<Top Interval
Table.Field>>","<<Bottom Interval
Table.Field>>")

Operators Addition +
Operators Subtraction -
Operators Division /
Operators Multiplication *
Operators Unary Plus +X
Operators Unary Minus -X
Operators Power n
Operators Modulus %
Operators Boolean Not !
Operators Boolean And &&
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Operators Boolean Or [l

Operators Equal ==

Operators Not Equal I=

Operators Less Than <

Operators Greater Than or Equal >

Operators Less or Equal <=

Operators Greater Than or Equal >=

Rounding Round round(x)
Rounding Round round(x, p)
Rounding Floor floor(x)
Rounding Ceiling ceil(x)
Statistical Average avg(x1,x2,x3,...)
Statistical Minimum min(x1,x2,x3,...)
Statistical Maximum max(x1,x2,x3,...)
Trigonometric Sine (in radians) sin(x)
Trigonometric Cosine (in radians) cos(x)
Trigonometric Tangent (in radians) tan(x)
Trigonometric Arc Sine (in radians) asin(x)
Trigonometric Arc Cosine (in radians) acos(x)
Trigonometric Arc Tangent (in radians) atan(x)
Trigonometric Arc Tangent (with 2 parameters, in radians) atan2(y, x)
Trigonometric Hyperbolic Sine (in radians) sinh(x)
Trigonometric Hyperbolic Cosine (in radians) cosh(x)
Trigonometric Hyperbolic Tangent (in radians) tanh(x)
Trigonometric Inverse Hyperbolic Sine (in radians) asinh(x)
Trigonometric Inverse Hyperbolic Cosine (in radians) acosh(x)
Trigonometric Inverse Hyperbolic Tangent (in radians) atanh(x)
11.6.1  Special Functions

Functions that require explanation in greater detail are listed in this section.

11.6.1.1 MovingAverage

MovingAverage ("<<Current Interval Table.Field>>", "<<Values to Average
Table.Field>>", Thickness)

The Moving Average function returns an arithmetic mean of values above and below the current interval

field value.

Below is a definition of the parameters for MovingAverage:

e "<<Current Interval Table.Field>>" — Table field reference to the interval that determines the
current interval value, and the range of averages. As denoted by the parameter name, the
table field reference must be surrounded with quotation marks.

e The values in the interval field must be uniformly increasing or decreasing in value with no

duplicates. A Typical interval field would be Depth.
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e "<<Values to Average Table.Field>>" — Table field reference for the values to average. The
data set of the average is obtained from this field. The field does not need to be a numeric
type, but the values must be numeric. As denoted by the parameter name, the table field
reference must be surrounded with quotation marks.

e Thickness — Defines the interval range of the values taken for the average, where the current
interval is the middle of the range. Therefore, the minimum and maximum range of the
average would be the current interval + thickness / 2 and current interval - thickness / 2
respectively.

The Current Interval and the Values to Average table field references must refer to a field from the
CPT_DATA table.

If the moving average is used with a correlation evaluated by the Formula Tool, then the Iteration of the
moving average formula must be greater than the iteration of the correlation.

The Moving Average cannot be evaluated via the Validate button or in Validation Reports from the
Formula Tool Configuration Form.

Below is a working example configuration of g, Moving Average:

Configuration
Mame Moving Average gc Order |1 Iteration 2 @

Description | Moving average gc over distance defined on CPT Global Parameters table

Table Field References to Variables

-

li“ Variable Name | Expression Validation Value
B FiThickness =«CPT_GLOBAL_PARAMETERS.Moving_Average_Thickness=> 0.5

EJ%
=]

Formula Movingfverage(” < <CPT_DATA.Depth==","<<CPT_DATA.Cone_Resistance = =", PiThickness)

Write Value To < <CPT_DATA.Cone_Resistance_Moving_Average ==

Validate

Enabled Formatting Type |Decmal Places Value 3 El

| oK | | Cancel

In this example, an average of q. values above and below the given depth will be written to the
Cone_Resistance_Moving_Average field in the CPT_DATA field. The distance above and below can be
configured in the CPT_GLOBAL_PARAMETERS table, in the field Moving_Average_Thickness. The thickness
defines the depth range of the g, values taken, where the given depth is in the middle of the range.

For example, specifying a Moving_Average_Thickness of 1 m, the g, values are taken from £0.5 m from the
given depth.
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11.6.1.2 SteppedAverage
SteppedAverage ("<<Current Interval Table.Field>>","<<Values to Average

Table.Field>>", Thickness)

The Stepped Average function returns an arithmetic mean of values within an interval range that
increments by the specified thickness. A graph of a set of stepped average values against the interval
will appear as horizontal steps of equal width that step up or down.

Below is a definition of the parameters for SteppedAverage:

e "<<Current Interval Table.Field>>" — Table field reference to the interval that determines the
current interval value, and the range of averages. As denoted by the parameter name, the table
field reference must be surrounded with quotation marks.

The values in the interval field must be uniformly increasing or decreasing in value with no
duplicates. A Typical interval field would be depth.

e "<<Values to Average Table.Field>>" — Table field reference for the values to average. The
data set of the average is obtained from this field. The field does not need to be a numeric
type, but the values must be numeric. As denoted by the parameter name, the table field
reference must be surrounded with quotation marks.

e Thickness — Defines the interval increment range of the values taken for the average.
The Current Interval and the Values to Average table field references must refer to a field from the
CPT_DATA table.

The Stepped Average cannot be evaluated via the Validate button or in Validation Reports from the
Formula Tool Configuration Form.

If the moving average is used with a correlation evaluated by the Formula Tool, then the Iteration of the
moving average formula must be greater than the iteration of the correlation.

Below is a working example configuration of SPT N60 Stepped Average:
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Configuration
Mame Stepped Average Ma0 Order |53 | Iteration 2 @

Description

TableField References to Variables

@ | Variable Mame Expression Validation Value
EI piM&a0Thickness <<CPT_GLOBAL_PARAMETERS.SFT_M&0_Average_Interval = 1

B ptM&0Thickness ««<CPT_POINT_PARAMETERS.SPT_MN&0_Average_Interval== 1

Blg

Formula SteppedAverage(”<<CPT_DATA.Depth==", "< <CFT_DATA.SPT_Ma0_1==" first{ptMalThickness, pjMa0Thickness))

Write Value To | <<CPT DATA.SPT Average N60_1>>

Validate

Enabled Formatting Type |Decimal Places Value 3 El

QK | | Cancel

The SPT average N60 value is a stepped average of values in the SPT_N60_1 field on the CPT_DATA
table for each defined depth interval step.

The average of the N60 values is calculated for each depth interval step, and the result is recorded in
the SPT_Average_N60_1 field in the CPT_DATA table for each row in that interval step.

The depth interval distance (thickness) is defined on the SPT_N60_Average_Interval field on
CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables. The first function dictates that the value
in the CPT_POINT_PARAMETERS table has precedence over the CPT_GLOBAL_PARAMETERS table.

For example, specifying a SPT_N60_Average_Interval of 1 m, the stepped average value at a depth of 0.5
m would be the average SPT N60 values between O m and 1 m.

11.6.1.3 TablelntervalAverage

TableIntervalAverage ("<<Current Interval Table.Field>>", "<<Values to Average
Table.Field>>","<<Top Interval Table.Field>>", "<<Bottom Interval Table.Field>>")

The Table Interval Average function returns an arithmetic mean of values within an interval range
specified on another Table. A graph of a set of table interval average values against the interval will
appear as horizontal steps whose width is top and bottom intervals specified on the corresponding
table. Conceptually, the Table Interval Average is similar to the Stepped Average, but the step widths
are defined by the Top and Bottom interval values.

Below is a definition of the parameters for TablelntervalAverage:

e "<<Current Interval Table.Field>>" — Table field reference to the interval that determines the
current interval value, and the range of averages. As denoted by the parameter name, the
table field reference must be surrounded with quotation marks.

The values in the interval field must be uniformly increasing or decreasing in value with no
duplicates. A Typical interval field would be Depth.
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e "<<Values to Average Table.Field>>" — Table field reference for the values to average. The
data set of the average is obtained from this field. The field does not need to be a numeric
type, but the values must be numeric. As denoted by the parameter name, the table field
reference must be surrounded with quotation marks.

e "<<Top Interval Table.Field>>" — Table field reference to the field that contains the top
interval values

e "<<Bottom Interval Table.Field>>" — Table field reference to the field that contains the
bottom interval values

The Current Interval and the Values to Average table field references must refer to a field from the
CPT_DATA table, and the Top and Bottom interval table field references must refer to fields from the
same table.

The Stepped Average cannot be evaluated via the Validate button or in Validation Reports from the
Formula Tool Configuration Form.

The Stepped Average assumes that there is only one set of top and bottom intervals for each CPT data
keyset, and that the top and bottom interval values do not create overlapping layers.

Below is a working example configuration of g, Strata Average:

Configuration
Mame Sfrata average gc Order |56 Iteration 2 El

Description | Average qc over sirata layers defined in the Strata table

Table Field References to Variahles

EI | Variable Mame | Expression Validation Value
Bjo
(]
=)
Farmula TableIntervaldverage(

"2 <CPT_DATA.Depthi="

"= = CPT_DATA.Cone_Resistance ="
"z < STRATA_MAIN, Depth>>"

"< <STRATA_MAIN.Bottom>>"
)

Write Value To | < «CPT_DATA.Cone_Resistance_Strata_Average ==

Validate

Enabled Formatting Type Value 0 @

| QK | | Cancel

In this example, the cone resistance is averaged between the strata layers as defined by the Depth and
Bottom fields in the STRATA_MAIN table, for the current PointID.

11.6.1.4 SteppedExtrapolation

SteppedExtrapolation ("<<Current Interval Table.Field>>",6 "<<Values to Extrapolate
Table.Field>>")
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The Stepped Extrapolation function returns a value that is extrapolated to the midpoint between the
current value to extrapolate, and the next value to extrapolate. From the current value to extrapolate to
the midpoint, Stepped Extrapolation returns the current value to extrapolate, and from the midpoint to
the next value to extrapolate, Stepped Extrapolation returns the next value to extrapolate.

Below is a definition of the parameters for SteppedExtrapolation:

e "<<Current Interval Table.Field>>" — Table field reference to the interval that determines the
current interval value, and is a reference point to determine the midpoint between two values to
extrapolate. As denoted by the parameter name, the table field reference must be surrounded
with quotation marks.

The values in the interval field must be uniformly increasing or decreasing in value with no
duplicates. A Typical interval field would be Depth.

e "<<Values to Extrapolate Table.Field>>" — Table field reference for the values to extrapolate.
The field does not need to be a numeric type, but the values must be numeric. As denoted by
the parameter name, the table field reference must be surrounded with quotation marks.

The Current Interval and the Values to Extrapolate table field references must refer to a field from the
CPT_DATA table.

The Stepped Extrapolation cannot be evaluated via the Validate button or in Validation Reports from
the Formula Tool Configuration Form.

Below is a working example configuration Shear Wave Velocity Extrapolated:

Configuration
Mame Shear Wave Velodty Extraplolated Order |58 | Iteration 1 El

Description | Shear wave velodty extrapolated to the midpeint between readings

Table Field References to Variables

l£| | Variable Name | Expression Validation Value
(&)l
]

0

Formula SteppedExtrapolation(”< <CPT_DATA.Depth >, "« <CPT_DATA.Shear_Wave_Velodty > =)

Write Value To | <<CPT_DATA.Shear_Wave_Velodty_Extrapolated =

Validate

Enahled Formatting Type |Decmal Places Value 1@
| QK | | Cancel
Results:
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Depth |[<= ¥z Vs

[m] [mfs] Extrap

[m/s]
0.000 100
o.010 100
0.020 100
0.030 100
0.040 100
0.050| 10000 100
0.060 100
0.070 100
0.080 200
0.090 200
0.100|200.00 200
o110 200
0120 200
0.130 00
0.140 OO
0.150| 50000 OO
0.160 OO
0170 OO
0.180 400
0.190 400
0.200 | 40000 400
0210 400
0.220 400
n23n 4nn

11.6.1.5 LookuplIntervalRange

LookupIntervalRange ("<<Current Interval Table.Field>>", "<<Lookup Value
Table.Field>>","<<Top Interval Table.Field>>", "<<Bottom Interval Table.Field>>")

The Lookup Interval Range function returns the a value for a specified field from another depth related
table, where the current interval value in the CPT_DATA table lies in between the Top and Bottom
intervals in the other table.

Below is a definition of the parameters for LookupintervalRange:

e "<<Current Interval Table.Field>>" — Table field reference to the interval that determines the
current interval value that is used as a search criteria for the value on the other table. As
denoted by the parameter name, the table field reference must be surrounded with quotation
marks.

The values in the interval field must be uniformly increasing or decreasing in value with no
duplicates. A Typical interval field would be depth.

e "<<lLookup Value Table.Field>>" — Other table field reference for the value to retrieve.

e "<<Top Interval Table.Field>>" — Other table field reference to the field that contains the top
interval values

e "<<Bottom Interval Table.Field>>" — Other table field reference to the field that contains the
bottom interval values

The Current Interval must refer to a field from the CPT_DATA table, and the Top and Bottom interval, and
Lookup Value table field references must refer to fields from the same table.

The Lookup Interval Range cannot be evaluated via the Validate button or in Validation Reports from
the Formula Tool Configuration Form.

The Lookup Interval Range assumes that there is only one set of top and bottom intervals for each CPT
data keyset, and that the top and bottom interval values do not create overlapping layers. If more than
one matching value for the current interval is found, then the first value is returned.
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Below is an example usage of the Lookup Interval Range function that retrieves the Void Ratio value
from the Void_Ratio field in the CPT_MATERIAL_PROPERTIES table, where the current CPT_DATA depth lies
between the top and bottom depths in the CPT_MATERIAL_PROPERTIES table.

LookupIntervalRange (
"<<CPT DATA.Depth>>"

r
"<<CPT POINT MATERIAL PROPERTIES.Void Ratio>>"
"<<CPT POINT MATERIAL PROPERTIES.Depth>>"

"<<CPT POINT MATERIAL PROPERTIES.Bottom>>"

11.7 Tutorial: Creating a new Correlation in the Formula Tool
In this tutorial, we will create a formula titled Undrained Shear Strength 5, which is the same as
Undrained Shear Strength 3. For more details on the correlation refer to Undrained Shear Strength 3
section in this user guide.
For quick reference, the equation is as below:

s, =0.5- sing’-OCR" - a,,’

We will start by creating the fields necessary to support this correlation.

Go to the DATA DESIGN | Project Database tab, and then call the command File > Open File >
Current Project.

Select CPT_DATA from the yellow table drop down list from the top, and then add a new field by clicking
on the New button.

Fill in the fields with the following values, and click OK when finished.

Field Name Value

Name Undrained_Shear_Strength_5

Caption Su 5 Tutorial

Type Double

Description Undrained shear strength from CSSM (method 5), Su=0.5*

sin phi' * OCRMambda * sig vo'; phi' is taken from the first of
these fields with data: Effective_Friction_Angle_3 and
Effective_Friction_Angle_1; OCR is taken from
Overconsolidation_Ratio_1; Lambda stored on
CPT_POINT_MATERIAL_PROPERTIES,
CPT_POINT_PARAMETERS and
CPT_GLOBAL_PARAMETERS tables

Units kPa
Cell Color Field - Calculated
CPT Tool gINT Add-In 2 Datgel
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Select CPT_GLOBAL_PARAMETERS from the yellow table drop down list from the top, and then add a new

field by clicking on the New button.

Fill in the fields with the following values, and click OK when finished.

Field Name Value

Name Undrained_Shear_Strength_5 Lambda

Type Double

Description Undrained shear strength from CSSM (method 5), Su=0.5*

sin phi' * OCRMNambda * sig vo'; phi' is taken from the first of
these fields with data: Effective_Friction_Angle_3 and
Effective_Friction_Angle_1; OCR is taken from
Overconsolidation_Ratio_1; This field represents lambda;
Typically low to medium sensitivity clays are 0.7 <= lambda <=
0.8, and sensitive and structured clays are 0.9 <= lambda <=
1.0

Default Value

0.85

Cell Color

Field — Enter Data

We will now copy this field into the CPT_POINT_PARAMETERS table. Select CPT_POINT_PARAMETERS from

the yellow drop down list from the top.

Call the command Tables > Merge Fields from Current File. Select CPT_GLOBAL_PARAMETERS and
click OK. Then select Undrained_Shear_Strength_Tutorial_5 and click OK. Clear the Default Value. Click

Save to save the changes.

Go back to the INPUT tab and launch the Formula Tool Configuration Form, by calling the command
Add-Ins > Datgel CPT Tool > Formula Tool Configuration.

latgel cpt tool dgd 2.07.gpj PROJECT table Library: pi\productsh\cpthdocumentation’gint files\datgel cpt too

Hes  gIMT Rules | Add-Ins | Mavigation Help

Datgel Administrator Tools
Datgel CPT Tool
Datgel Output Tool

» )

Consistency/Density | Alignments _ Transfer Description and Censistency for current PointID Ctrl+5Shift+T

roject

Data Import Ctrl+5hift+1
» CPT Filter Ctrl+Shift+F
Transfer Description and Consistency Configuration Ctrl+5hift+C
Formula Tool Configuration Ctrl+Shift+]
Licensing Ctrl+5hift+L
About Ctrl+Shift+24

The Formula Tool Configuration Form should appear.
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ﬁ Datgel CPT Tool Formula Configuration =8 IR~

File Tools Help
B H X 23 | [ [£ | Location Library g a
7] | Table: Field: Paste | Type Al Function Paste

Formulas Configuration

Enabled MName Stress Normalised Cone Resistance | Order |1 Iteration 1 @

Description | Stress normalised cone resistance (Kulhawy and Mayne 1990,
Jamiolkowski et al 2001), qt1 = gt / (sigvo’ * sig atm) 0.5
Book: MCHRP Synthesis 368 pp 27

Effective Friction Angle 1
Effective Friction Angle 2
Effective Friction Angle 3

I
I

Table Field References to Variables

] Shear Wave Velodty 1 | @ | Variable Mame | Expression | Validation Value
Shear Wave Velodty 2 B qt <<CPT_DATA.Total_Cone_Resista... 1.5

] Shear Wave Velodty 3 B SigDva <<CPT_DATA Effective_Stress>> 150

] Shear Wave Velodty 4 » | SigAtm 100 100

] Dry Unit Weight 1 E] #*

] Saturated Unit Weight 1

] Saturated Unit Weight 2 Farmula gt * 103 J (SigDW0 * SigAtm) 0.5

Small Strain Shear Modulus 1
Small Strain Shear Modulus 2

Young's Modulus 1 Write Value To < <CPT_DATA.5tress_Normalised_Cone_Resistance ==

Constrained Modulus 1 Validate
Caonstrained Modulus 2
— [ Enabled Formatting Type Value a

Preconsolidation Stress 1

JTNEEEEREREREEE L]

Preconsolidation Stress 2 OK | | Cancel |

Change the Location drop down to Project. Click on the new A |con to create a new blank formula.
We will now use the Table Field Data Tool to insert a table field reference to the configuration.

In the Configuration Group, Click on the Write Value To text field so that the cursor is blinking in the
text field. Click on the Table drop down list, and select CPT_DATA. Then click on the Field drop down

list, and select Undrained_Shear_Strength_5.

The Table Field Drop Down list should look like the following:

Table: |CPT_DATA Field:  Undrained_5s... Paste

. Past
Click on the Paste - button. <<CPT DATA.Undrained Shear Strength 5>> should have
been pasted in the Write Value To field.

NOTE: You are free to type the table field references. However, using the Table Field Data Tool eliminates
typographical errors which will cause errors and unexpected results further down the track. Hence, you are
encouraged to use the Table Field Data Tool to insert table field references, as typographical errors can be
difficult to find afterwards.

In the Configuration Group, fill in the following values.

Field Name Value
Name Undrained Shear Strength 5
CPT Tool gINT Add-In 2 Datgel
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Iteration 1

Description Undrained shear strength from CSSM (method 5), Su = 0.5 * sin phi' *
OCRMambda * sig vo'; phi' is taken from the first of these fields with data:
Effective_Friction_Angle_3 and Effective_Friction_Angle_1; OCR is taken
from Overconsolidation_Ratio_1; Lambda stored on
CPT_POINT_MATERIAL_PROPERTIES, CPT_POINT_PARAMETERS and
CPT_GLOBAL_PARAMETERS tables

Book: NCHRP Synthesis 368 pp39

Write Value To <<CPT DATA.Undrained Shear Strength 5>>

Enabled Check this option.

Formatting Type  Decimal Places

Value 1

We will now enter the variables in the Table/Field References to Variables Grid.

Click on the Variable Name column, first row. Type in PhiD1 minding the case of each character.
Click on the Expression column, first row. Go to the Table Field Data Tool, and select the CPT_DATA
table, Effective_Friction_Angle_1 field. Click on the Paste button, and this should insert
<<CPT_DATA.Effective Friction Angle 1>>inthe cellin the first row of the Expression
column.

Click on the Validation Value column, first row. Enter 15 in the cell.

We have just finished entering one variable, PhiD1 which represents ¢’ from the equation.

Repeat the last three steps to enter the rest of the variables listed below:

Variable Expression Validation Represents
Name Value Variable in the
Equation
PhiD1 <<CPT_DATA.Effective Friction Angle 1>> 15 ¢,
PhiD3 <<CPT_DATA.Effective Friction Angle 3>> 10 ¢’
OCR <<CPT_DATA.Overconsolidation Ratio 1>> 3 OCR
Sigbvo0 <<CPT_DATA.Effective Stress>> 100 abd
PjLambda <<CPT_GLOBAL PARAMETERS.Undrained Shear Strength 0.7 A

5 Lambda>>

PtLambda <<CPT_ POINT PARAMETERS.Undrained Shear Strength 5 0.8 A
_Lambda>>
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SoilType <<CPT_DATA.Soil Type 1>> Fine

TIP: You can use the up down arrows adjacent to the Variable Grid on the left to change the order the
variables appear in the Grid. The order does not affect the formula calculation in any way.

We are now ready to write the Formula.

Click on the Formula text field so that the cursor is blinking in the text field. Go to the Function Data
Tool, select Miscellaneous as the Type, then select the 1£ () function.

The Function Data Tool should look like the following:

Type |Miscellaneous Function | if{cond, true... Paste

. Past
Click on the Paste -

the Formula field.

button. if (cond, trueval, falseval) should have been pasted in

NOTE: You are free to type the function names. However, using the Function Data Tool eliminates
typographical errors which will cause errors and unexpected results further down the track. Additionally, it
helps you to set up the proper function syntax for the formula. Hence you are encouraged to use the
Function Data Tool to insert functions, as typographical errors can be difficult to find afterwards.

Parameters and Functions are case sensitive.

Enter the following text in the formula field, using the Function Data Tool when needed:

1f(
SoilType == "Fine" || SoilType == "Mixed" || SoilType == ""

14
0.5 * sin(first (PhiD3,PhiD1)/180*pi) * OCR” first (PtLambda,PjLambda) * SigDVO0

4
wn

)
An explanation of the formula is as below:

ILEE

SoilType == "Fine" || SoilType == "Mixed" || SoilType == ""
Check to see if the Soil Type is either “Fine”, “Mixed” or empty. If itis, then evaluate the equation,
otherwise, return empty. | | denotes an OR logical operation, and == denotes an EQUAL TO text
comparison.

first (PhiD3, PhiD1)

The first() function returns the first non-empty value (from left to right) in the list of parameters. If both
PhiD3 and PhiD1 have values, then the first value, PhiD3 is returned.

sin (first (PhiD3, PhiD1) /180*pi)

The parameter for the sine function in the Formula Tool must be in radians. PhiD3 and PhiD1 are in
Degrees, so the value is converted to radians by dividing by 180, then multiplying by pi.
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TIP: You can use spaces and carriage returns (new line) to format, and space out your formula for better
readability. The formatting method used in this tutorial separates the function name, parameters, parameter
delimiters and closing bracket in a new line, and the parameters are indented by two spaces.

For example,

FunctionName (Parameterl, Parameter?2, FunctionName?2 (Parameterl, Parameter?2))

Becomes

FunctionName (
Parameterl

Parameter?2
FunctionName?2 (
14

Parameterl

Parameter?2

Using a consistent formatting standard throughout your collection of formulas will allow you to quickly read
and understand a formula, and enables you to find errors easily.

Your screen should look similar to the following:

Relative Density 1

Relative Density Term 1

Relative Density 2

Relative Density Term 2

Relative Density 3

Relative Density Term 3

Coeffident of Lateral Earth Pressure 1
Coeffident of Lateral Earth Pressure 2
Coeffident of Lateral Earth Pressure 3
Effective Cohesion 1

Rigidity Index 1

Rigidity Index 2

Maoving Average gc

Maoving Average gt

Stepped Average MN60

Stepped average gc

Stepped average gt

Strata average qc

Strata average gt

Shear Wave Velodty Extraplolated
Sail Behaviour Type Index 1

SPT M&0 1

NEESREREREREREREEEEREEREERE

Compression Index 1

M Datgel CPT Tool Fermula Configuration [E=n|EcR==<=|
File Tools Help

=) E }( m By ljj, l_j, Location |Library g ﬁ

(7] | Table: | CPT_DATA Field: | Undrained_S5... Paste | Type Al Function Paste

Formulas Configuration

E] Name | Enabled | ~|  Name Undrained Shear Strength 5 Order |65 | Iteration 1@
E] L Sensitivity 1 Description | Undrained shear strength from C55M {method 5), Su = 0.5 * sin phi' * OCR~ambda *sig vo'; phi' is

Sensitivity 2 taken _from 11_1&_ first of these ﬁelds_ with data: Effecﬁve_Fri_cﬁolj_Angle__3 and .

E] — Effective_Friction_Angle_1; OCR is taken from Overconsolidation_Ratio_1; Lambda stored on
(=]

Table Field References to Variables

ariable Mame | Expression
<<CPT_DATA Effective_Friction_Angle_1>>

Validation Value |
15
10

<<CPT_DATA.Effective_Friction_Angle_3=>

(IR

<<CPT_DATA.Overconsolidation_Ratio_1>> 3

<<CPFT_DATA Effective_Stress>> 100
<<CPT_GLOBAL_PARAMETERS.Undrained_Shear_Strength_5_Lambda=> 0.7
<<CPT_POINT_PARAMETERS.Undrained_Shear_Strength_5_Lambda=> 0.8
<<CPT_DATA.Soil_Type_1>= Fine

Formula

if{
SoiType == "Fine” || SoiType == Mixed" || SoiType ==

" 0.5 * sin(first(PhiD3,PhiD 1)/180°pi)  OCR first{PtLambda, PiLambda) = SigDVo

)

Write Value To | < <CPT_DATA.Undrained_Shear_Strength_5>3

Validate 20.9

Enabled Value 1 @

| OK.

Formatting Type |Decimal Places

| | Cancel |

Click the save b button to save the formula to your Project. After saving, the formula name should be

visible in the Formulas Grid on the left side.
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We are now ready to validate the formula. Click on the Validate button. This will
substitute variables in the Formula with the corresponding value in the Validation Value column in the
Variables Grid, and then evaluate the equation.

If everything has been correctly entered, a value of 20. 9 will appear in the text field adjacent to the
Validate button. Otherwise, an error message will show, detailing why the validation failed. Read the
error message carefully and fix your configuration accordingly. Then click the Validate button again to
validate the configuration. Repeat until no errors are shown, and the correct value is returned.

The details of our formula can be saved to a text file, so that it may be archived, printed or distributed.

Click on the Generate Validation Report for Current Formula = button. Specify a file name and
path for the new text file and click Save.

The text file will be created, and will be automatically opened in your default text editor.

j Undrained Shear Strength Tutorial.bdt - Notepad E@l
File Edit Format View Help
Current Date/Time: 22/1un/2010 16:17:40

username: andrew.cho
Computer Name: DGSYDWSO7
Domain: DATGEL

patgel CPT Tool
version: 2.1.3.0
guild pate: 22/Jun/2010 15:07:30

gINT
version: §.02.0008
guild pate: 07/Jun/2010 17:23:00

Current Project: p:‘\products’cpt\documentation‘gint files‘datgel cpt tool dgd 2.07.gpj
07

Current Library: p:‘\products’cpti\documentation‘gint files‘datgel cpt tool dgd 1ib 2.07.glb

ORDER

65
NAME

undrained shear strength 5
DESCRIPTION
undrained shear strength from cssm (method 5), Su = 0.5 * sin phi’' * ocrAlambda * sig vo'; phi’ is taken
from the first of these fields with data: effective_Friction_angle_3 and effective_Friction_angle_1; OCR is
taken from overconsolidation_Ratio_1l; Lambda stored on CPT_POINT_MATERIAL_PROPERTIES, CPT_POINT_PARAMETERS
and CPT_GLOBAL_PARAMETERS tables
Book: NCHRP Synthesis 368 pp39
FORMULA

if(
soilType == "Fine” || soilType == "Mixed" || soilType == ""
" 0.5 = sin{first(phiDp3,PhiDl) /180%pi) * ocrA first(PtLambda,PjLambda) * sigDbvo

)

VARIABLES
ROwW  Name value Expression ) o Type
1 Phipl 15 <<CPT_DATA. Effective_Friction_angle_1>> Double
2 phiD3 10 <<CPT_DATA. Effective_Friction_angle_3>> Double
3 OCR 3 <<CPT_DATA. Overconsolidation_Ratio_1>> Double
4 51gDv0 100 <<CPT_DATA. Effective_stress>> Double
5 PjLambda 0.7 <<CPT_GLOBAL_PARAMETERS. Undrained_shear_sStrength_5_Lambda>> Double
6 PtLambda 0.8 <<CPT_POINT_PARAMETERS. Undrained_shear_strength_5_Lambdas>  Double
7 SoilType Fine  <<CPT_DATA.S011_Type_1>> string

FORMATTING

Formatting Type: Decimal Places
Formatting value: 1

RESULT

20.9

Return to the Formula Tool Configuration form, and click OK to close the form.

CPT Tool gINT Add-In 2 Datgel
User Guide 57 DCT-UG-001 - 2.10 - September 2010



We are now ready to calculate the Undrained Shear Strength 5 correlation in the CPT_DATA table.

Go to INPUT | CPT | CPT Global Parameters tab, and enter 0. 7 in the
Undrained_Shear_Strength_Tutorial_5_Lambda field.

Go to INPUT | CPT | CPT Data tab, and select GEF_01 as the PointID. Click on the bottom half of the
screen and change a value to enable the Save button.

Click Save. Assuming that you have entered a value in all table fields referenced in the Variables Grid,

and there is a value in the Effective_Stress field, and Soil_Type_1 is either “Fine”, “Mixed” or empty, you
should see a value in the newly created Undrained_Shear_Strength_5 field.

Over 50 working correlations in the Formula Tool have been provided to you with the CPT Tool standard
gINT Files. A good way to learn how to use the Formula Tool is by learning from example. You may use
these existing correlations as a basis to create new correlations that suit your requirements. The Copy

Formula =2 button on the Formula Configuration form is useful feature to quickly create multiple formulas
that have only small differences.

You may also copy rows in the parameter grid to other correlations.

Now we will add the new correlation to the CPT Symbology tables.

Go to DATA DESIGN | Library Data tab and select DG_CPT_SYMBOLOGY from the yellow table drop
down list.

Correctly assign the Data Template field, and then add a new row at the bottom with the following
values, using the Data Tool when appropriate:

Column Name Value

Parameter Undrained Shear Strength 5

gINT Field Name <<CPT_DATA.Undrained_Shear_Strength_5>>
SQL Field Name [CPT_DATA].[Undrained_Shear_Strength_5]
Unit kPa

Line Colour Very Light Magenta

Line Type Solid

Line Thickness 0.2

Data Marker 5

Data Marker Height Log 0

Data Marker Height Graph

Minimum Scale 0

Maximum Scale 500

Automatic Scale

Automatic Scale Round To

Show on Report True

Remark

Name Undrained Shear Strength

Abbreviation S<<SUB>>u<<SUB>>

Reference Wroth (1984)

Reference Short
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Go to INPUT | CPT | CPT Project Symbology. Scroll to the bottom, and select Undrained Shear
Strength 5 from the drop down list in the Parameter column. For the Undrained Shear
Strength 3 parameter, Set the Show on Report column value to false.

Values entered in this table will take precedence over the values in the DG_CPT_SYMBOLOGY library
table. Therefore, The Undrained Shear Strength 3 parameter will not be shown on reports generated
with this project file.

We will now output a dynamic report showing the calculated values in our newly created s, field.

Go to OUTPUT | Logs tab, and select the CPT DYNAMIC A4P log report from the yellow drop down
list. Select GEF_01 in PointlID field.

Click on the Print or Preview button, and the User Report Variables window will show. Fill in the
following values and click OK.

Name Value

Column 1 QT QC FT FS WITH MINOR

Column 2 RF SLOPE INDICATOR

Column 3 UNDRAINED SHEAR STRENGTH

Column 4

Column 5

Column 6

Column 7

Column 8

Column 9

Column 10

Width 1 (mm)

Width 2 (mm) 45

Width 3 (mm) 45

Width 4 (mm)

Width 5 (mm)

Width 6 (mm)

Width 7 (mm)

Width 8 (mm)

Width 9 (mm)

Width 10 (mm)

Show qc gt Average Legend Check this option.

Show Dissipation Legend Check this option.

Show Design Line Legend Check this option.

Legend 1 UNDRAINED SHEAR STRENGTH

Legend 2

Below is an output of the report, exported as a png file.
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Srtminic - bcommbormnrt - abei GEF_01a

CLIENT : CPT Client AREA : Place SHEET 1 OF 1
ENGINEER : ABC Engineering EASTING : 2479509 m STATUS
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12 Correlations

The primary references for the correlation was Mayne (2007) and Lunne et al. (1997).

Many of the correlations listed in this section use constants within a formula. Users can set the
constants in the following tables. The tables are listed in order of priority.

1. CPT_POINT_MATERIAL_PROPERTIES
2. CPT_POINT_PARAMETERS
3. CPT_GLOBAL_PARAMETERS

For example, if the Relative_Density_1_CO0 field on CPT_POINT_PARAMETERS has a value it will be used in
preference to the value, if any, on the CPT_GLOBAL_PARAMETERS table.

The fields in the CPT_POINT_MATERIAL_PROPERTIES table allow the constants to be defined for depth
ranges for a particular PointID. A top and bottom depth must be specified when using the
CPT_POINT_MATERIAL_PROPERTIES table, and the depth ranges must not overlap.

12.1 Soil Behaviour Type

The CPT Tool is supplied with five material type interpretation methods:

¢ Robertson 1990

e Robertson 1990 Extrapolated (axis extrapolated out)

e Robertson et al. 1986

e Robertson et al. 1986 q. vs. Ry (Applicable when u; isn't measured)

e Schneider et al. 2008 (defined by formula in paper’s table 6)

Additional methods may be defined by users in the DG_CPT* library tables. See section 13 Creating a
New Soil Behaviour Type.

The CPT_DATA table allows for two methods to be defined. The methods are set on the
CPT _GLOBAL_PARAMETERS and the CPT_POINT_PARAMETERS tables.

The interpretation is done using 2 graphs, and then the first single result is used as the overall material
classification. E.g. if Soil Zone 1 Graph 1 =9,10,11,12 and Soil Zone 1 Graph 2 =9, then Soil Class
Number 1 will = 9.

If a point lies on the boarder of two zones, then the soil zone will be an appended string of both
numbers, e.g. “9,10”. The material type graph reports will print a black do for these duel points.

If the graph parameters are not within the range of the graph, then the Description field is set to “No
Match”.
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22 INPUT - pi\productsicptigint files\2.05\dgd\datgel cpt tool dgd 2.05.gpj CPT_GENERAL table Library: p:\products\cpt\gint files\2.05\dgdhdatgel cpt tool dgd [all=]==]
File Additional Modules Edit Format Tools Tables gINT Rules Add-Ins  Navigation Help

=27 BRCN= NN = NN -
INPUT DATA DESIGN | REPORT DESIGN | SYMBOL DESIGN | DRAWINGS | UTILITIES

Main Group  CPT | In Situ | Lists | AGS | Site Map |

CPTData | Dissipation Test | CPT Conelnfomation | CPT Point Parameters | CPT Global Parameters | CPT Point Symbology | CPT Project Symbology | CPT Desian |

[CPT group] Table Help
¥

Test Filter Test Date Time Test Type Cone ID Reading Pre-drilled Groundwater ‘Water Zero Rig Description  Friction Reducer -
Humber| Count [dd/mm./pyyy hhmm] Interval ~ Depth Depth Depth Localion |§|
[m) [m) (m) (m) =
1484 1| 5/10/2006 9:40:29 AM | C+F+W2:5  CIOCAIP.D71 | 0.010 | | ] Datgel o
o i ] G
Name=ltemkey. Test number - Fow1
of1

‘ [Cpt_data] GEF_01.1484 Table Help

Depth <= Soil Soil Class | Soil Type 1 Soil Class Description 1 Soil Zone 2 | Soil Type 2| Soil Description 2 Graph 1 Soil Zone | -

m) Description 1 | Number 1 Graph 1 Graph 1 2Graph2 [

Graph 2 -
0.000 | Silt mixtures - 4 Fine Silt mixtures - clayey silt to silty clay No Match 1
0.010| 5ilt mixtures - 4 Fine Silt mixtures - clayey silt to silty clay No Match 1
0.020| Sand mixtures - |5 Coarse Sand mixtures - silty sand to sandy silt 3 Fine Clay 1
0.030|Sands - clean |6 Coarse Sands - clean sand to silty sand 5 Fine Clayey silt to silty clay 1
0.040|5ands - clean |6 Coarse Sands - clean sand to silty sand 6 Fine Sandy silt to clayey silt 6
0.050| Sands - clean [ Coarse Sands - clean gand to silty sand [ Fine Sandy silt to clayey silt 7
0.060| Gravelly sand to | 7 Coarse Gravelly sand to sand [ Fine Sandy silt to clayey silt 7
0.070| Gravelly sand to | 6 Coarse Sands - clean sand to silty sand 7 Fine Silty sand to sandy silt 7
0.080 Gravelly sand to & Coarse Sands - clean gand to silty sand 7 Fine Silty sand to sandy silt 7
0.090| Gravelly sand to | B Coarse Sands - clean sand to silty sand [ Fine Sandy silt to clayey silt [
0.100| Gravelly sand to | 6 Coarse Sands - clean sand to silty sand 6 Fine Sandy silt to clayey silt 6
0.110 Gravelly sand to & Coarse Sands - clean gand to silty sand [ Fine Sandy silt to clayey silt [
0.120| Gravelly sand to |6 Coarse Sands - clean sand to silty sand 7 Fine Silty sand to sandy silt [

0.130| Gravelly sand to | 6 Coarse Sands - clean sand to silty sand 6 Fine Sandy silt to clayey silt 6 i

= aaanle _u o __au e F— L ‘,.,,, — ,,,‘J - [ e _aa o - -

Row1
of 857

12.2 Undrained Shear Strength and Consistency Term
12.2.1 Undrained Shear Strength 1
Undrained Shear Strength 1 ( s,,) in Undrained_Shear_Strength_Term_1 is defined as:

When q; has data,

(qt 103 — 0170)
Nit

Sy =

Otherwise,

(qc 103 — 0-170)
Ny

Su =

N, and N, are defined on the CPT_POINT_MATERIAL_PROPERTIES, CPT_POINT_PARAMETERS and
CPT_GLOBAL_PARAMETERS tables. Different values for N, and N, can be defined for when g, or g; is
either greater than or equal to, or less than a defined break point. Each of these tables have six fields
from which the N, and N,; values, and the g, and q; break point values are stored and retrieved for the
calculation of s,,.

Field Name Description

Undrained_Shear_Strength_1_Nk_qc_BP Break point used to determine which N, to use in the
s, Calculation

Undrained_Shear_Strength_1_Nk_qc_LT_BP Used as the N, in the s, calculation, where g, does not
have data, and q. is less than the break point.
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Field Name Description

Undrained_Shear_Strength_1_Nk_qc_GTE_BP Used as the Ny in the s, calculation, where g, does not
have data, and q. is greater than or equal to the break
point.

Undrained_Shear_Strength_1_Nkt_qt_BP Break point used to determine which N,; to use in the

s, calculation

Undrained_Shear_Strength_1_Nkt_qt_LT_BP Used as the N;; in the s, calculation, where g; has data,
and q; is less than the break point.

Undrained_Shear_Strength_1_Nkt_qt_GTE_BP Used as the Ny, in the s, calculation, where g, has data,
and q, is greater than or equal to the break point.

The fields in the CPT_POINT_MATERIAL_PROPERTIES table allow the N, and N, to be defined for depth
ranges for a particular PointID. A top and bottom depth must be specified when using the
CPT_POINT_MATERIAL_PROPERTIES table, and the depth ranges must not overlap.

If the CPT_POINT_MATERIAL_PROPERTIES table is populated for the calculated PointID, the N, or N, that
lies within the depth range of the current depth of the row in the CPT_DATA table is used to calculate s,,.
If a matching depth range for the current depth is not found, or N, or N, is missing, then the value is
taken from the CPT_POINT_PARAMETERS or the CPT_GLOBAL_PARAMETERS tables.

12.2.2 Undrained Shear Strength 1 Term

The Undrained_Shear_Strength_Term_1 is defined based on the value of the Undrained_Shear_Strength_1 field
and the values in the DG_CPT_SOIL_CONSISTENCY library table.

12.2.3 Undrained Shear Strength 2
Undrained Shear Strength 2 ( s,,) in Undrained_Shear_Strength_Term_2 is defined as:

When @, has data,

s = (q: - 103)
“ Nit
Otherwise,
_ (qc . 103)
u Nk
Where:

N, is stored in the Undrained_Shear_Strength_2_Nkt field.
N, is stored in the Undrained_Shear_Strength_2_Nk field.

The variables are stored on CPT_POINT_MATERIAL_PROPERTIES, CPT_POINT_PARAMETERS and
CPT_GLOBAL_PARAMETERS tables.

The fields in the CPT_POINT_MATERIAL_PROPERTIES table allow the N, and N, to be defined for depth
ranges for a particular PointID. A top and bottom depth must be specified when using the
CPT_POINT_MATERIAL_PROPERTIES table, and the depth ranges must not overlap.
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If the CPT_POINT_MATERIAL_PROPERTIES table is populated for the calculated PointID, the N, or N, that
lies within the depth range of the current depth of the row in the CPT_DATA table is used to calculate s,,.
If a matching depth range for the current depth is not found, or N, or Ny, is missing, then the value is
taken from the CPT_POINT_PARAMETERS or the CPT_GLOBAL_PARAMETERS tables.

12.2.4 Undrained Shear Strength 2 Term

The Undrained_Shear_Strength_Term_2 is defined based on the value of the Undrained_Shear_Strength_2 field
and the values in the DG_CPT_SOIL_CONSISTENCY library table.

12.2.5 Undrained Shear Strength 3
Undrained Shear Strength 3 ('s,,) based on CSSM in Undrained_Shear_Strength_3 is defined as:
When q; has data,

sy, =0.5- sing’-OCR"- a,,’

Wroth (1984), NCHRP Synthesis 368 pp 39
Where:

¢' is taken from the first of these fields with data: Effective_Friction_Angle_3 and
Effective_Friction_Angle_1

OCR is taken from Overconsolidation_Ratio_1

A=1-C,/C,., typically low to medium sensitivity clays are 0.7 < A < 0.8, and sensitive and
structured clays are 0.9 < A < 1.0, and is stored in the Undrained_Shear_Strength_3_Lambda field.

A is stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

12.2.6  Undrained Shear Strength 3 Term

The Undrained_Shear_Strength_Term_3 is defined based on the value of the Undrained_Shear_Strength_3 field
and the values similar to that in DG_CPT_SOIL_CONSISTENCY library table.

12.2.7 Undrained Shear Strength 4
Undrained Shear Strength 4 ( s,,) in Undrained_Shear_Strength_4 is defined as:

sy =C1- 0,

Trak et al. (1980), Terzaghi et al. (1996), NCHRP Synthesis 368 pp 40
Where:
o, is taken from Preconsolidation_Stress_1
C; is 0.22 in the published formula, and is stored in the Undrained_Shear_Strength_4_C1 field.

C, is stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.
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12.2.8 Undrained Shear Strength 4 Term

The Undrained_Shear_Strength_Term_4 is defined based on the value of the Undrained_Shear_Strength_4 field
and the values similar to that in DG_CPT_SOIL_CONSISTENCY library table.

12.3 Relative Density and Relative Density Term

12.3.1 Relative Density 1

Relative density (D,) in Relative_Density_1 is defined as:

1 qe - 103 - Wehr
Dy = = In[--——""") 100
& Co- (O- vo)

Baldi et al. (1986) and Al-Homoud and Wehr (2006), CPT in Geotechnical Practice pp 83
Where:

C, is stored in the Relative_Density_1_C0 field. Published value for normally consolidated 157,
over consolidated 181

C; is stored in the Relative_Density_1_C1 field. Published value for normally consolidated 0.55,
over consolidated 0.55

C, is stored in the Relative_Density_1_C2 field. Published value for normally consolidated 2.41,
over consolidated 2.46

Wehr is the Wehr Correction for Calcareous Soils, this constant is defined in the
Relative_Density_1_Wehr_Correction field and was suggested in Al-Homoud and Wehr (2006). If the
field is empty the default is 1.

The constants are stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

12.3.2  Relative Density Term 1

Relative density term in Relative_Density_Term_1 is defined based on Relative_Density_1 on the CPT_DATA
table and the values in the DG_CPT_SOIL_CONSISTENCY library table.

12.3.3  Relative Density 2

Relative density (D,.) in Relative_Density_2 is defined as:

o
D, = 100 - [c1 -In (qt/—atm> + cz]

Jamiolkowski et al. (2001), NCHRP Synthesis 368 pp 41-42

Where:
C; is stored in the Relative_Density 2_C1 field. Published value is 0.268 for all sands
C, is stored in the Relative_Density_2_C2 field. For average compressibility: C2 = -0.675, for high
compressibility and sands of carbonate or calcareous composition: C2 <= 1.0, for low

compressibility: C2 >=-2.0

The constants are stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.
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12.3.4  Relative Density Term 2

Relative density term in Relative_Density Term_2 is defined based on Relative_Density 2 on the CPT_DATA

table and the values in the DG_CPT_SOIL_CONSISTENCY library table.

12.3.5 Relative Density 3

Relative density (D,.) in Relative_Density_3 is defined as:

dt1
305 C; - OCR®18 . (1.2 4+ 0.05 - log(t/100))

0.5
D, = ] -100

Kulhawy and Mayne (1990), CPT in Geotechnical Practice pp 84
Where:

C; is stored in the Relative_Density_3_C1 field. Published values range from 0.91 for low
compressibility, 1.0 for medium compressible sands, to 1.09 for highly compressible

t is time in years and stored in the Relative_Density_3_t field.

The constants are stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

12.3.6  Relative Density Term 3

Relative density term in Relative_Density_Term_3 is defined based on Relative_Density_3 on the CPT_DATA

table and the values in the DG_CPT_SOIL_CONSISTENCY library table.

12.4 Soil Behaviour Type Index

12.4.1  Soil Behaviour Type Index 1

The soil behaviour type index (I.) in Soil_Behaviour_Type_Index_1 is defined as:

I = ((C1 = logyo Q) + (logyo F + €3)*)°°

Robertson and Wride (1998)
Where:
C; is 3.47 in the published formula, and is stored in the Soil_Behaviour_Type_Index_1_C1 field.
C, is 1.22 in the published formula, and is stored in the Soil_Behaviour_Type_Index_1_C2 field.
The constants are stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

12.4.2  Soil Behaviour Type Index 2

The soil behaviour type index (I.) in Soil_Behaviour_Type_Index_2 is defined as:

Ic = \/[C1 — logyo Qe(1 — Bp)]> + [ C3 + C3-logyo F]?

Jefferies and Davies (1993)

Where:
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C; is 3 in the published formula, and is stored in the Soil_Behaviour_Type_Index_2_C1 field.
C, is 1.5 in the published formula, and is stored in the Soil_Behaviour_Type_Index_2_C2 field.
Cs is 1.3 in the published formula, and is stored in the Soil_Behaviour_Type_Index_2_C3 field.

The constants are stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

12.5 SPT N60 Value

12.5.1 SPT N60 Value 1
The SPT Ng, in SPT_N60_1 is defined as:
qc - 103

Ngo = T
Cl * Pa (1_ C_CZ)

Robertson and Wride (1998), CPT in Geotechnical Practice pp 151
Where:
C; is 8.5 in the published formula, and is stored in the SPT_N60_1_C1 field.
C, is 4.6 in the published formula, and is stored in the SPT_N60_1_C2 field.
p. IS the Atmospheric pressure, 100 kPa, and cannot be changed in the CPT Tool.
I is stored in the Soil_Behaviour_Type_Index_1 field.
The constants are stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.
12.5.2 SPT N60 Value 2
The SPT Ng, in SPT_N60_2 is defined as:

qc

NGO:—I
G- (1= )

Jefferies and Davies (1993)

Where:
C; is 0.85 in the published formula, and is stored in the SPT_N60_2_C1 field.
C, is 4.75 in the published formula, and is stored in the SPT_N60_2_C2 field.
I.. is stored in the Soil_Behaviour_Type_Index_2 field.

The constants are stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

12.6 SPT Average N60 Value

The SPT average N60 value is a stepped average of SPT N60 values in the SPT_N60_1 or SPT_N60_2
fields in the CPT_DATA table for each defined depth interval step.
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The average of the N60 values is calculated for each depth interval step, and the result is recorded in
the SPT_ Average_N60_1 or SPT_Average_N60_2 fields in the CPT_DATA table for each row in that interval
step.

The depth interval distance is defined on the SPT_N60_Average_Interval field on CPT_POINT_PARAMETERS
and CPT_GLOBAL_PARAMETERS tables, and is in metres.

12.7 Shear Wave Velocity

12.7.1  Shear Wave Velocity 1

Shear Wave velocity 1 (Vs) in Shear_Wave_Velocity_1 is defined as:

Vs = Cy - log(f) + Gy
Mayne (2006), NCHRP Synthesis 368 pp 30
Where:
C; 1s 118.5 in the published formula, and is stored in the Shear_Wave_Velocity_1_C1 field.
C, is 18.5 in the published formula, and is stored in the Shear_Wave_Velocity_1_C2 field.
The constants are stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

12.7.2  Shear Wave Velocity 2

Shear Wave velocity 2 (Vs) in Shear_Wave_Velocity_2 is defined as:

(o

fs

Ve = (Cy - log(ge - 10%) — C,)% - (m

. 100)

Hegazy and Mayne (1995), NCHRP Synthesis 368 pp 30

Where:
C; 1s 10.1 in the published formula, and is stored in the Shear_Wave_Velocity 2_C1 field.
C, is 11.4 in the published formula, and is stored in the Shear_Wave_Velocity 2_C2 field.
C;3 is 1.67 in the published formula, and is stored in the Shear_Wave_Velocity 2_C3 field.
C, is 0.3 in the published formula, and is stored in the Shear_Wave_Velocity 2_C4 field.

The constants are stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

This correlation of V; is calculated when the Soil_Type_1 field value on the CPT_DATA table has any value
for that row.

12.7.3  Shear Wave Velocity 3

Shear Wave velocity 3 (V) in Shear_Wave_Velocity_3 is defined as:

Ve = Cy - (g, - 10%)%
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Mayne and Rix (1995), NCHRP Synthesis 368 pp 30
Where:
C; is 1.75 in the published formula, and is stored in the Shear_Wave_Velocity_3_C1 field.
C, is 0.627 in the published formula, and is stored in the Shear_Wave_Velocity_3_C2 field.
The constants are stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

This correlation of V; is calculated only when the Soil_Type_1 field value on the CPT_DATA table is Fine or
Mixed for that row.

12.7.4  Shear Wave Velocity 4

Shear Wave velocity 4 (V) in Shear_Wave_Velocity_4 is defined as:

Vo= C1-q- (0" 1073)%
Baldi et al. (1989), NCHRP Synthesis 368 pp 30
Where:
C; is 277 in the published formula, and is stored in the Shear_Wave_Velocity_4_C1 field.
C, is 0.13 in the published formula, and is stored in the Shear_Wave_Velocity 4_C2 field.
C;3 is 0.27 in the published formula, and is stored in the Shear_Wave_Velocity 4_C3 field.
The constants are stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

This correlation of V; is calculated only when the Soil_Type_1 field value on the CPT_DATA table is Coarse
or Mixed for that row.

12.8 Unit Weight

12.8.1  Dry Unit Weight 1
Dry Unit Weight 1 (y4,-) in Dry_Unit_Weight_1 is defined as:

Yary = C1-log(qu) + G,
Mayne (2007), NCHRP Synthesis 368 pp 31
Where:
C; is 1.89 in the published formula, and is stored in the Dry_Unit_Weight_1_C1 field.
C, is 11.8 in the published formula, and is stored in the Dry_Unit_Weight_1_C2 field.
The constants are stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

This correlation of V; is calculated only when the Soil_Type_1 field value on the CPT_DATA table is Coarse
or Mixed for that row.
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12.8.2  Saturated Unit Weight 1
Saturated Unit Weight 1 (y,,;) in Saturated_Unit_Weight_1 is defined as:

Vsat = Ci -log(Vs) — C; - log(2)
Mayne (2007), NCHRP Synthesis 368 pp 31
Where:
C; is 8.32 in the published formula, and is stored in the Saturated_Unit_Weight_1_C1 field
C, is 1.61 in the published formula, and is stored in the Saturated_Unit_Weight_1_C2 field
z is Depth

V; is taken from the first of these fields with data: Shear_Wave_Velocity_Extrapolated or
Shear_Wave_Velocity_1

The constants are stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.
This correlation is applicable to all soil types.

12.8.3  Saturated Unit Weight 2
Saturated Unit Weight 2 (y,,;) in Saturated_Unit_Weight_2 is defined as:

Vsat = C1-10g(f) + C2 - G — C3
Mayne (2007), NCHRP Synthesis 368 pp 32
Where:
C; is 2.6 in the published formula, and is stored in the Saturated_Unit_Weight_2_C1 field
C, is 15 in the published formula, and is stored in the Saturated_Unit_Weight_2_C2 field
C5 is 26.5 in the published formula, and is stored in the Saturated_Unit_Weight_2_C3 field

G, is Specific Gravity of Solids, typically 2.4 to 2.9, and is stored in the Specific_Gravity_of_Solids
field on CPT_GLOBAL_PARAMETERS

The constants are stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

This correlation is applicable to all soil types.
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12.9 Small-Strain Shear Modulus

12.9.1 Small-Strain Shear Modulus 1

Small-Strain Shear Modulus 1 (G,) of sand in Small_Strain_Shear_Modulus_1 is defined as:

C
qec - 103\
G0= C1.<C—’> © q:

0 vo
Rix and Stokoe (1992), CPT in Geotechnical Practice pp 94
Where:
C; 1s 1634 in the published formula, and is stored in the Small_Strain_Shear_Modulus_1_C1 field
C, is -0.75 in the published formula, and is stored in the Small_Strain_Shear_Modulus_1_C2 field
The constants are stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

This correlation of G, is calculated only when the Soil_Type_1 field value on the CPT_DATA table is Coarse
or Mixed for that row.

12.9.2 Small-Strain Shear Modulus 2

Small-Strain Shear Modulus 2 (G,) in Small_Strain_Shear_Modulus_2 is defined as:

Ybuik
GO=7u'V52

Elastic theory, CPT in Geotechnical Practice pp 74 and 94, NCHRP Synthesis 368 pp 32
Where:

V% is taken from the first of these fields with data: Shear_Wave_Velocity_Extrapolated or
Shear_Wave_Velocity_1

Yuuir 1S taken from Bulk_Unit_Weight

This correlation of G, is applicable to all soil types.

1210 Young’s Modulus

Young’s Modulus 1 (E;) in Youngs_Modulus_1 is defined as:

Eo=2-(1+4v) G,
Elastic theory, CPT in Geotechnical Practice pp 74 and 94, NCHRP Synthesis 368 pp 32
Where:

v = 0.2 is applied and can be varied in the Formula Tool. Published literature states: v’ = 0.2
applies for drained soils and v,, = 0.5 applies for undrained soils

G, is taken from Small_Strain_Shear_Modulus_2
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This correlation of E, is applicable to all soil types.

12.11 Constrained Modulus

12.11.1 Constrained Modulus 1

The constrained modulus 1 (M) in Constrained_Modulus_1 is defined as:
M=C;-(q; — 0,0 -1073)
Kulhawy and Mayne (1990), NCHRP Synthesis 368 pp 33
Where:
C; is 8.25 in the published formula, and is stored in the Constrained_Modulus_1_C1 field.
The constant is stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.
12.11.2 Constrained Modulus 2
The constrained modulus 2 (M) in Constrained_Modulus_2 is defined as:
M=C -G,
Burns and Mayne (2002), NCHRP Synthesis 368 pp 33-34
Where:

C; is 0.02 for organic plastic clays up to 2 for over consolidated quartz sands in the published
literature, and is stored in the Constrained_Modulus_2_C1 field

G, is taken from Small_Strain_Shear_Modulus_2
The constant is stored on CPT_POINT_PARAMETERS and CPT_GLOBAL PARAMETERS tables.

This correlation of M is applicable to all soil types.

This global approach to defining C; is potentially inaccurate, it would be better to define the constant based
on soil type with depth.

1212 Coefficient of Volume Change

The coefficient of volume change 1 (m,,) in Coefficent_Volume_Change_1 is defined as:

1
mvzﬁ

Where:

M the constrained modulus, and is taken from the Constrained_Modulus_1 field.

1213 Compression Index

The Compression Index 1 (C.) in Compression_Index_1 is defined as:

C;(1+e)-o,-1073
C. = m
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Where:
C; is 2.3 in the published formula, and is stored in the Compression_Index_1_C1 field.
e is the Void Ratio, and is stored in the Void_Ratio field.
M is the constrained modulus, and is taken from the Constrained_Modulus_1 field.

The constant and e are stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS
tables.

12.14 Preconsolidation Stress and Overconsolidation Ratio

12.14.1 Preconsolidation Stress 1 and Overconsolidation Ratio 1

The Preconsolidation Stress 1 (o,,") of clay in Preconsolidation_Stress_1 is defined as:
o, =Cy-(qe-10° = 0y,5)
Mayne (1995), Demers and Leroueil (2002), NCHRP Synthesis 368 pp 34
Where:
C; 1s 0.33 in the published formula, and is stored in the Preconsolidation_Stress_1_C1 field.
The constant is stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

The overconsolidation ratio 1 in Overconsolidation_Ratio_1 is defined as:

14

0;
OCR = 2
0-170

o, is taken from Preconsolidation_Stress_1 field
12.14.2 Preconsolidation Stress 2 and Overconsolidation Ratio 2
The Preconsolidation Stress 2 (a,,") of clay in Preconsolidation_Stress_2 is defined as:

o, =Cy - Au

Chen and Mayne (1996), NCHRP Synthesis 368 pp 34
Where:

C; is 0.53 in the published formula, and is stored in the Preconsolidation_Stress_2_C1 field.
The constant is stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

The overconsolidation ratio 2 in Overconsolidation_Ratio_2 is defined as:

!

(o}
OCR = -2
O-UO

o, is taken from Preconsolidation_Stress_2 field
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12.14.3 Preconsolidation Stress 3 and Overconsolidation Ratio 3

The Preconsolidation Stress 3 (o,,") of clay in Preconsolidation_Stress_3 is defined as:
0, = Cr- (e 10° — )
Mayne (2005), NCHRP Synthesis 368 pp 35
Where:
C; is 0.6 in the published formula, and is stored in the Preconsolidation_Stress_3_C1 field.
The constant is stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

The overconsolidation ratio 3 in Overconsolidation_Ratio_3 is defined as:

!

0,
OCR = 2

Oypo

o, is taken from Preconsolidation_Stress_3 field

12.14.4 Preconsolidation Stress 4 and Overconsolidation Ratio 4

The Preconsolidation Stress 4 (o,,") of clay in Preconsolidation_Stress_4 is defined as:

r Cy ’
op = C1- Q" - 0y

Robertson (2009), Guide to CPT pp 31
Where:
C; 1s 0.25 in the published formula, and is stored in the Preconsolidation_Stress_4_C1 field
C, is 1.25 in the published formula, and is stored in the Preconsolidation_Stress_4_C2 field
The constant is stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

The overconsolidation ratio 4 in Overconsolidation_Ratio 4 is defined as:

!

a,
OCR =2

I
O-'U o

ap’ is taken from Preconsolidation_Stress_4 field

12.14.5 Preconsolidation Stress 5 and Overconsolidation Ratio 5

The Preconsolidation Stress 5 (a,,") of sand in Preconsolidation_Stress_5 is defined as:

!
* Oyo

1
, G (G- 10% /o)’ |9 =5)
0.

P (1 —sin d)’) : (Gvol/aatm)c3
Mayne (2005), NCHRP Synthesis 368 pp 35
Where:

C; is 0.192 in the published formula, and is stored in the Preconsolidation_Stress_5_C1 field
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C, is 0.22 in the published formula, and is stored in the Preconsolidation_Stress_5_C2 field
C;3 is 0.31 in the published formula, and is stored in the Preconsolidation_Stress_5_C3 field
C, is 0.27 in the published formula, and is stored in the Preconsolidation_Stress_5_C4 field
¢’ is taken from Effective_Friction_Angle_3

The constants are stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

The overconsolidation ratio 5 in Overconsolidation_Ratio_5 is defined as:

I

0,
OCR =2
0-170

!

ap' is taken from Preconsolidation_Stress_5 field

12.14.6 Preconsolidation Stress 6 and Overconsolidation Ratio 6

The Preconsolidation Stress 6 (o,,") of all soil types in Preconsolidation_Stress_6 is defined as:

op = Cy- Taem®? * (Go - 103)% - g, /G4

Mayne (2007), NCHRP Synthesis 368 pp 35

Where:
C; i1s 0.101 in the published formula, and is stored in the Preconsolidation_Stress_6_C1 field
C, is 0.102 in the published formula, and is stored in the Preconsolidation_Stress_6_C2 field
C5 is 0.478 in the published formula, and is stored in the Preconsolidation_Stress_6_C3 field
C, is 0.420 in the published formula, and is stored in the Preconsolidation_Stress_6_C4 field
G, is taken from Small_Strain_Shear_Modulus_2

The constants are stored on CPT_POINT _PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

The overconsolidation ratio 6 in Overconsolidation_Ratio_6 is defined as:

!

a,
OCR =2
O-‘UO

!

g, is taken from Preconsolidation_Stress_6 field

12.15 Effective Angle of Friction

12.15.1 Effective Angle of Friction 1

The effective angle of internal friction of mixed soils (¢') in Effective_Friction_Angle_1 is defined as:
@' = C,° B, [C5+ Cy- By + log Q]

Mayne and Campanella (2005), NCHRP Synthesis 368 pp 38-39

Where:
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C; is 29.5 in the published formula, and is stored in the Effective_Friction_Angle_1_C1 field.

C, is 0.121 in the published formula, and is stored in the Effective_Friction_Angle_1_C2 field.
C5 is 0.256 in the published formula, and is stored in the Effective_Friction_Angle_1_C3 field.
C, is 0.336 in the published formula, and is stored in the Effective_Friction_Angle_1_C4 field.

This correlation of ¢' is only applicable for 0.1 < B, < 1.0 and hence will only be calculated if B in the
Pore_Pressure_Ratio field on the same row lies within this range.

12.15.2 Effective Angle of Friction 2

The effective angle of internal friction of sand (¢") in Effective_Friction_Angle_2 is defined as:

¢'= tan?! (Cl +C, - log (q;'vlo(f))
Robertson and Campanella (1983), NCHRP Synthesis 368 pp 38
Where:
C; 1s 0.1 in the published formula, and is stored in the Effective_Friction_Angle_2_C1 field.

C, is 0.38 in the published formula, and is stored in the Effective_Friction_Angle_2_C2 field.

This correlation of ¢’ is only applicable for Sands and hence will only be calculated if the Soil_Type_1
field value is coarse or mixed.

12.15.3 Effective Angle of Friction 3

The effective angle of internal friction of sand (¢") in Effective_Friction_Angle_3 is defined as:
o' = C;+ Cy-log(qsr)
Kulhawy and Mayne (1990), NCHRP Synthesis 368 pp 38
Where:
C; is 17.6° in the published formula, and is stored in the Effective_Friction_Angle_3_C1 field.
C, is 11.0° in the published formula, and is stored in the Effective_Friction_Angle_3_C2 field.

This correlation of ¢’ is only applicable for Sands and hence will only be calculated if the Soil_Type_1
field value is coarse or mixed.

12.1 Effective Cohesion

12.1.1  Effective Cohesion 1
The cohesion (c') in Effective_Cohesion_1 is defined as:

c'=C oy
Mayne and Stewart (1988), Mesri and Abdel-Ghaffar (1993), NCHRP Synthesis 368 pp 44

Where:

CPT Tool gINT Add-In 2 Datgel
User Guide 76 DCT-UG-001 - 2.10 - September 2010



C; 1s 0.02 in the published formula, and is stored in the Effective_Cohesion_1_C1_C1 field.

ap' is taken from Preconsolidation_Stress_1field.

12.2 Sensitivity

12.2.1  Sensitivity 1
The Sensitivity (S;) in Sensitivity_1 is defined as:

St=_

Schmertmann (1978b), Rad and Lunne (1986), CPT in Geotechnical Practice pp 68
Where:

N, is a value between 5 and 10 in the published formula, and is stored in the Sensitivity_1_Ns field.
The constant is stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

12.2.2  Sensitivity 2

The Sensitivity S; in Sensitivity_2 is defined as:

_ Ci-(qe- 103 - To)
fs

St

Mayne (2007), NCHRP Synthesis 368 pp 41
Where:
C; 1s 0.073 in the published formula, and is stored in the Sensitivity_2_C1 field.
The constant is stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

This correlation of S, is based on the assumption of OCR < 2, s, = 0.22 ¢',, and ¢, = 0.33 (q; — 0,).
The value of S; is recorded in the Sensitivity_2 field on the CPT_DATA table.

12.3 Coefficient of Lateral Earth Pressure
12.3.1 Coefficient of Lateral Earth Pressure 1

Coefficient of Lateral Earth Pressure 1 (K,) is recorded in the Coefficient_Lateral_Earth_Pressure_1 is defined
as:

Ky = (1 —sing’) - OCRS™¢’

] (1 +sin¢")
Maximum KO = Kp = m
Mayne (2007), NCHRP Synthesis 368 pp 42
Where:
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OCR is taken from the Overconsolidation_Ratio_1 field on the CPT_DATA table.

¢’ is taken from the Effective_Friction_Angle_3 and Effective_Friction_Angle_1 field on the CPT_DATA
table.

The constants are stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

12.3.2 Coefficient of Lateral Earth Pressure 2

Coefficient of Lateral Earth Pressure 2 (K,) is recorded in the Coefficient_Lateral_Earth_Pressure_2 is defined
as:

C
K= C. - qe - 103\ _ (Uatm)c3 . OCRCs
0 ! Oatm Opo

Mayne (2007), NCHRP Synthesis 368 pp 43
Where:
OCR is taken from the Overconsolidation_Ratio_5 field on the CPT_DATA table.

C; is 0.192 in the published formula, and is stored in the Coefficient_Lateral_Earth_Pressure_2_C1
field.

C, is 0.22 in the published formula, and is stored in the Coefficient_Lateral_Earth_Pressure_2_C2 field.

C5 is 0.31 in the published formula, and is stored in the Coefficient_Lateral_Earth_Pressure_2_C3 field.

C, is 0.27 in the published formula, and is stored in the Coefficient_Lateral_Earth_Pressure_2_C3 field.
The constants are stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

12.3.3 Coefficient of Lateral Earth Pressure 3

Coefficient of Lateral Earth Pressure 3 (K,) is recorded in the Coefficient_Lateral_Earth_Pressure_3 is defined
as:

-103 -0
Ky= C,- (‘It : vo)

Kulhawy and Mayne (1990), CPT Guide pp 32
Where:
C; is 0.1 in the published formula, and is stored in the Coefficient_Lateral_Earth_Pressure_3_C1 field.

The constants are stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

12.4 Rigidity Index

12.4.1 Rigidity Index 1
Rigidity index 1 (1) is recorded in the Rigidity_Index_1 is defined as:
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L =exp [(% + CZ> : <—ZZ '.11%33__ 2’:) - 63]
Mayne (2001), NCHRP Synthesis 368 pp 46
Where:
C; is 1.5 in the published formula, and is stored in the Rigidity_Index_1_C1 field.
C, is 2.925 in the published formula, and is stored in the Rigidity_Index_1_C2 field.
C5 is 2.925 in the published formula, and is stored in the Rigidity_Index_1_C3 field.
M is the Cam clay constant, slope of the critical state line and is defined as:

_ 6-sing’
" 3— sing’

¢’ for the calculation of the Cam clay constant M is taken from the Effective_Friction_Angle_1 field
on the CPT_DATA table.

The constants are stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

This correlation of I, is calculated only when the Soil_Type_1 field value on the CPT_DATA table has a
value of Fine for that row.

12.4.2  Rigidity Index 2
Rigidity index 2 (1,.) is recorded in the Rigidity_Index_2 is defined as:

exp[C, - (C, — PI)]

I = [1+ In{1l+ C5-(OCR — 1)%}]S

Keaveny and Mitchel (1986), NCHRP Synthesis 368 pp 46
Where:
C; 15 0.0435 in the published formula, and is stored in the Rigidity_Index_2_C1 field.
C, is 137 in the published formula, and is stored in the Rigidity_Index_2_C2 field.
C5 is 0.385 in the published formula, and is stored in the Rigidity_Index_2_C3 field.
C, is 3.2 in the published formula, and is stored in the Rigidity_Index_2_C4 field.
Cs is 0.8 in the published formula, and is stored in the Rigidity_Index_2_C5 field.
PI is the Plasticity Index, and is stored in the Plasticity_Index field.
OCR is taken from the Overconsolidation_Ratio_4 field on the CPT_DATA table.
The constants are stored on CPT_POINT_PARAMETERS and CPT_GLOBAL_PARAMETERS tables.

This correlation of I, is calculated only when the Soil_Type_1 field value on the CPT_DATA table has a
value of Fine for that row.
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13 Creating a New Soil Behaviour Type

Creating a new soil behaviour type involves adding data to library tables, and optionally creating Fixed
Curve on Graph and Graph report. As an example we will add a new SBT method titled GEO.

1. Create the points and a graph for the new method in Excel. Ensure there are no gaps and
points of neighbouring zones coincide.

s GEOQ Test.xlsx - Microsoft Excel - (=]
Tnsert Page Layout Formulas Data Review View Developer Acrobat @ - = x
=5 ¥ _— = = 1 1| Se=insert = - —
Calibri -lu -lA = =|®-| |5 | ceneral - g [ S5
B E) - ‘ ‘ 53 o 3% Delete ~ | (@]~ =
Paste B I U- e - A= - |[§ = 9% s |[=8 ;|| Conditional Format cCell | Sort & Find & | ShareAs  WebEx
- I [ [ ] e A | =- || || %36 5] Formatting = as Table = Styles ~ [ Format - | 27 Fifter~ Select~ Application Settings
Clipboard ™ Font E] Alignment = Mumber = Styles Cells Editing WebEx
[ F2 - fe] 1
A B G D E F G H 1 ] K L M N o P Q i
1 Method Graph Zone Point X (Rf) Y (gt
2 |GED 1 1 1 -0.01] 1.
3 |GEO 1 1 2 0.5 16 100
4 |GEO 1 1 3 0.5 10
5 |GEO 1 1 4 2 10
6 |GEO 1 1 5 3 30
7 |GEO 1 1 6 4 100
8 |GEO 1 1 7 -0.01 100
9 GEO 1 1 8 -0.01 1 -
10 |GEQ 1 2 1 3 0.1 _
11ce0 1 2 2 20 0.1 ] -
£ ——1
12 |GEQ 1 2 3 20 100 5
13 |GED 1 2 4 q 100 p =2
14 |GEQ 1 2 3 3 30 + 3
15 |GEQ 1 2 6 3 0.1
16 |GEQ 1 3 1 -0.01 0.1
17 |GEQ 1 3 2 3 0.1
18 |GEQ 1 3 3 3 30
19 |GEQ 1 3 4 2 10
20 |GEQ 1 3 5 0.5 10 e
21 |GEO 1 3 6 05 16 = 0 s 10 15 20 23
22 |GEO 1 3 7 -0.01 1 R (%)
23 |GEO 1 3 E] -0.01 0.1
24
W 4 » M| Sheetl ~ Gheet2 ~Sheetd %1 [ I
Ready | I3 00% (= 1] +
‘&= DATA DESIGN - Library Data: p: for new cpt tool dgd lib 201.glb. [=n1=n ==
File Edit Format Tools Tables gINTRules Add-Ins Navigation Help
=] DG_CPT_SOIL_CLASS_METHOD L‘
m DATA DESIGN | REPORT DESIGN | SYMBOL DESIGN = DRAWINGS | UTILITIES
"Project Database | Library Tables  Library Data
Data Templat
|:\§h;.m§;& Sheny Consuting Engineers - Hobart - 62856 Consuling 2009-06-04s 09,951 I Lk e CREE || @ [ B |
[FROECT =] [Depi Lo Fege =] [Funstions =] [PASATO_Group_to =
Table Help
Method Description Reference Parameter Table Graph 1 Parameter Field X Graph 1 Parameter Field Y Graph 1 5cale Graph 1 5cale Graph 2 Parameter Field X Graph 2 Parameter Field Y Graph 2 Scale Graph 2 Scale
Type X Type Y Type X Type Y
GEO qt Rf CPT_DATA Friction_R atio Total_Cone_Resistance Linear Log 10
Robertson 1330 Robertson 1930 CPT_DATA Normalised_Friction_R atio Normalised_Cone_Resistance. Log 10 Log 10 Pore_Pressure_Ratio Normalised_Cone_Resistance | Linear Log 10
Robertson 1990 Extrapolated |Robertson 1990 CPT_DATA Normalised_Friction_R atio Normalised_Cone_Resistance. Log 10 Log 10 Pore_Pressure_Ratio Normalised_Cone_Resistance | Linear Log 10
Robertson et al. 1986 Robertson et al. 1986 CPT_DATA Pore_Pressure_Ratio Total_Cone_Resistance Linear Log 10 Friction_Ratio Total_Cone_Resistance Linear Log 10
Robertson et al. 1986 qc Rf | Robertson et al. 1986 qc RF CPT_DATA Friction_R atio Cone_Resistance Linear Log 10
I o Row1
D o5

Graph 2 is optional

5.

DG_CPT_SOIL_CLASS_ZONES
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File Edit Format Tools Tables gINT Rules Add-Ins  Nawvigation

Help

=2 O =
= L VE DG_CPT_SOIL_CLASS_ZOMES =
DATA DESIGN
_ Project Database | Library Tables ~ Library Data
ﬁ):'a:;l;:zs‘;iltf& Sherry Conzulting Engineers - Hobart _I ekl et stz | SR s [FEEtiz I
e |PRDJECT | IDepth_Log_F’age | IFunctions | |AASHTD_Group_Indj
Table Help
Method Graph Number Zone Description Soil Type Colour Graphic 1 | Graphic 2 -
GED 1 1 Sand Coarse Yery Light Orange 5P
GED 1 2 Clay Fine Medium Cyan CH D‘
GED 1 3 Sand/silt/clay Coarse Light Magenta GM n
- Fiow 1
of 70
-

File Edit Format Tools Tables gINT Rules Add-Ins  Mavigation

Help

UTILITIES

Itemns

Paste I

= = cE [DG_CPT_S OIL_CLASS_DATA =]
DATA DESIGH
_Project Database | Library Tables  Library Data | Lookup Lists | Readings Lists | User System Data | _Corespondence Files ||
D ata T emplate .
IE':\E_IIientslefit_t & Sherry Conzulting _I Vel =k Fest I SysteT
IF'H OJECT LI IDepth_Log_F'age LI IFunctlons
Method Graph Zone FPoint X Y
Number Mumber
GEO 1 1 1 -0.m
GEO 1 1 2 0.5
GEO 1 1 3 0.5
GEO 1 1 4 2
GEO 1 1 5 3
GEO 1 1 [ 4
GEO 1 1 7 -0.Mm
GEO 1 1 g8 -0m
GEO 1 2 1 3
GEO 1 2 2 20
GEO 1 2 3 20
GEO 1 2 4 4
GEO 1 2 5 3
GEO 1 2 [ 3
GEO 1 3 1 -0.m
GEO 1 3 2 3
GEO 1 3 3 3
GEO 1 3 4 2
GEO 1 3 5 0.5
GEO 1 3 [ 0.5
GEO 1 3 7 -0.m
GEO 1 3 g8 -0m
x

[ |AASHTD_Group_Ind ~|

Table Help |

Riow 1
of 1624

7. You may now return to INPUT, set the new SBT method on the Global or Point Parameters
tables, and calculate a CPT. The results will now print on log reports.

8. Optionally you can now create a SYMBOL DESIGN | Fixed Curve on Graph
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w32 SYMBOL DESIGN - Fixed Curves on Graphs: p\products\cpt\decumentation'iexample for new sbt method'\datgel cpt tool dgd lib 2.01.glb E=nEoN( ="
File Edit Draw Modify Polyline View Assist Settings MNavigation Help
INPUT IIIUTPUT] DATA DESIGN] REPORT DESIGN  SYMBOL DESIGN | DRAWINGS | UTILITIES
Material ] Sampler ] Well ] General ] Tiles ] Hatches ] Discrete Graphics ] Data Markers ] Bitmap Symbols ] Bitmap Fills  Fized Curves on Graphs
e
ez
oo
(e NG
O
& @
N
N
W R
S0
&
pel
Eli
0
2
y=s
oy
e
4] < | L el
NGE R A Zoomiet i
X=31.48831 Y=98.75569
|
9. Optionally now create a new graph report. This can be most efficiently done by copying the
pre-existing Graph report titted CPT ROBERTSON ET AL. 1986 QT VS. RF. Use the
command File > Copy page... and name the new report CPT GEO QT VS. RF.
10. Now open the report properties and make the following changes
Property New Value
General Tab
Description Soil behaviour type classification graph - GEO, total cone resistance (qt) versus
friction ratio (Rf)
Report Variable — Soil <<Let (A="GEQO") >><<Get (A) >>
Class Method
Report Variable — GEO qt vs. Rf - [ [POlntID] ]
Default Title
Data Representation Tab
Fixed Curves Change Named Fixed Curve to: GEO QT VS. RF
Override Line/DM Expression Tab
Data marker Colour Replace all Robertson et al. 1986 with GEO
Expression 1
11. You may now move to OUTPUT and preview the report
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14 Transfer Description and
Consistency for Current PointID

This command transfers a summary of the material type classification 1 to a Stratigraphy/Lithology
table, and the calculated Relative_Density_Term_1 and Undrained_Shear_Strength_Term_1 to
Consistency/Density table.

The command is located in INPUT | Add-Ins > Datgel CPT Tool > Transfer Description and
Consistency for current PointID, and can be called from child tables of POINT.

The results of the first Soil Behaviour Type method are used.
The order of operation is:

1. Minimum Layer Thickness
2. Consolidation of like layers
3. Soil Group Thickness

14.1 Minimum Layer Thickness
This option can be used to exclude geotechnically insignificant layers, e.g. say the purpose of your CPT
is for pile design, then you may wish to ignore a 30 mm clay lens within a much larger sand layer.

If a layer thickness is less than the value in CPT_GLOBAL_PARAMETERS table Minimum_Thickness_Soil_Layer
field, then the layer will be removed and:

1. If the layer above is the same coarse or fine type, then the Bottom will be set to the Bottom of the
removed layer.

2. If the layer below is the same coarse or fine type, then the Depth will be set to the Depth of the
removed layer.

3. Otherwise the Bottom field for the layer above will be updated.

The Consistency and Density transfer is not affected by the Minimum_Thickness_Soil_Layer field.

This filter will not apply if Minimum_Thickness_Soil_Layer is blank.

14.2 Soil Group Thickness

If a layer is less than the value in CPT_GLOBAL_PARAMETERS table Soil_Class_Group_Thickness field, then it
will be appended to the layer above if they are both the same coarse or fine type.

The Consistency and Density transfer is not affected by the Soil_Class_Group_Thickness field.

This filter will not apply if Soil_Class_Group_Thickness is blank.
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14.3 Configuration of description and consistency summary transfer

Before using the transfer command, first configure the custom fields and tables using the command in
INPUT | Add-Ins > Datgel CPT Tool > Transfer Description and Consistency Configuration.

B Datgel CPT Tool - Transfer Description and Consistency Configuration [ | =[]

Description Consistency
Description Table STRATIGRAPHY RS Consistency Table COMSISTENCY_DE -
Description Bottom Field Bottom - Consistency Bottom Field Bottom -
Description Field Description - Consistency Fine Field Consistency_Density
Description Graphic 1 Field Graphic - Consistency Coarse Field Consistency_Density
Description Graphic 2 Field -

=

1. Setfield and table names using the pick lists. Description Graphic 2 Field is not required.
2. Click Set

3. Close the form by clicking X button
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15 Configuring the Design Line

To be able to print a design line on the q. and g, columns on the log reports, the Design line must first
be defined in the CPT_DESIGN_LINE and CPT_DESIGN_LINE_DATA tables.

INFUT | DUTPUT | DATA DESIGN | REPORT DESIGN | SYMBOL DESIGN | DRAWINGS | UTILITIES
Main Group CPT | Lists | AGS | Site Maj In Situ

CPTData |  CPT Point Parameters CPT Global Paramsters CPT Cane Infarmation Dissipation Test | CPT DesignLine [

[CPT group] Table Help
»

Design Line ID Description
depth test testing depth v
Empty empty

Fow 3
of 3

Mame=ltemk.ey, -

I [Cpt_design_line_data]  Mixed Table Help

Node ID | Elevation Depth Cone
[m) (m) | Resistance

100

1

z 1
3 1
4 -0.5
5 -0.5
[ -2
7 -2
L] -35
] -3.5
10 -5

15 -100

To enter data in the CPT_DESIGN_LINE_DATA table (lower screen); enter a Design Line ID in the
CPT_DESIGN_LINE table (upper screen). Enter a description if desired.

Fiow 1
of 26

Then click on the CPT_DESIGN_LINE_DATA table. Each row represents a node (point or corner) in the
Design Line, where the Elevation or Depth represents the vertical axis and the Cone_Resistance represents
the horizontal axis. The Node ID determines the order in which the nodes are drawn, as the Design Line
is constructed by drawing a line from one node to the next.

When the values in either the CPT_DESIGN_LINE or CPT_DESIGN_LINE_DATA tables are modified, you will
be prompted with the following:

Every row in the CPT_DATA table has a Cone_Resistance_Design_Line value, which is calculated based on
which Design Line is assigned and the depth of the current row. Therefore, it is necessary to
recalculate the CPT_DATA table to reflect any changes made in these tables if an existing Design Line is
modified. However, if entering a new Design Line, it is unlikely the new Design Line is assigned to any
PointIDs, so it is unnecessary to recalculate the CPT_DATA table.

The Elevation value will always take precedence over Depth when calculating the Design Line. If there
are both Elevation and Depth values in this table, then only the Elevation values are used, and the Depth
values are ignored. Only if the entire Elevation column is left blank, the Depth values are used.
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Once the Design Lines have been defined, they can be assigned to PointIDs in the
CPT_POINT_PARAMETERS table or on the CPT_GLOBAL_PARAMETERS. The two fields in this table related
to the Design Line are Design_Line and Show_Design_Line. The Design_Line field is a pick list of the design
Lines defined in the CPT_DESIGN_LINE Table, and the Show_Design_Line field is a check box which
determines whether the Design Line is shown on the CPT log reports or not. The Design Line is
represented on the CPT log reports as a thick black line.
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16 Moving Average

The Cone_Resistance_Moving_Average field in the CPT_DATA field is an average of g, values above and
below the given depth. The distance above and below can be configured in the
CPT_GLOBAL_PARAMETERS table, in the field Moving_Average_Thickness. The thickness defines the depth
range of the g, values taken, where the given depth is in the middle of the range.

For example, specifying a Moving_Average_Thickness of 1 m, the g, values are taken from £0.5m from the
given depth.
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17 Exclude Fines Layers

A fines layer is defined by consecutive rows that have been classified as “fine” in the Soil_Type_1 Field. If
the fines layer is thicker than a predetermined length, then the Exclude field is checked and records
within a buffer distance are also have Exclude checked. The Exclude field can be used to control what
records print on the CPT reports.

The minimum thickness to exclude the Fines layer can be defined in the Exclude_Fines_Layer_Thickness
field in the CPT_GLOBAL_PARAMETERS table or the CPT_POINT_PARAMETERS table. The value in the
CPT_POINT_PARAMETERS table takes precedence. Likewise, the buffer thickness of the records above
and below the fines layer to exclude can be defined in the field in the Exclude_Fines_Layer_Buffer field in
the CPT_GLOBAL_PARAMETERS or the CPT_POINT_PARAMETERS table.

NOTE: These fields are not in the standard CPT Tool gINT files
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18 Dissipation Test Analysis

Dissipation tests may be analysed using the strain path method (SPM) proposed by Houlsby and Teh
1988. Further, dissipation tests carried out in over consolidated soils maybe corrected using the square
root time method as proposed in Sully et al. 1999, and short tests may be extrapolated forward to
estimate tx.

18.1

Procedure to analyse a dissipation test in normally
consolidated soil

Import the data as described in section 5 Data Import.

Navigate to INPUT | CPT | Dissipation Test, and open the required PointID and Test Number.
This example will use PointID ‘V-Diss test NC’, which is the same as the test at 14.625 m in
data file Probedrill 01.dis. After import the screen will look similar to the following
screen shot.

22 INPUT - pi\products\cptigint files\11\dgd\datgel_cpt_tool_dgd_11.gpj: CPT_DISSIPATION_TEST_GENERAL table Library: p:\productsicpt\gint files\11\dgd\datgel_cp [= ===
File Additional Modules Edit Fermat Tools Tables gINTRules Add-Ins Navigation Help

SR fJe5s (7 (32) [vDiss test HE: =] 62816 =]
INPUT | OUTPUT | DATA DESIGN | REPORT DESIGN | SYMBOL DESIGN | DRAWINGS | UTILITIES |

Main Group  CPT | InSitu | Lists | AGS | Site Map |

CPTDala  Dissipation Test | CPT Conel 1

P

CPT Paint Parameters | CPT Global Parameters | CPT DesianLine |

ICPT group]
>

Depth Pore  Ovemide | Ir

(m) | Pressure It
Filter

Table Help

Pote Pressure| Calculation Remark| 1 | 1 ch | Ratio | ov

Dearee {mm) (m2/y1) | chto | (m2fy)
(%) ¥ Intercept | Gradient Dissipation ov
{kPa/min"~0.5 (kPa)

Gradient Ovenide  ul Degree Forward

Forward t
Conected I Situ | [kPa] i s

u | uc
(kPa] [kPa)

Line Pore
Position (kPa/min"0.5) Pressure (kPa)

14625 O = I
]

]

=

< 3

Row 1
af1

Table Help

Name=Degres_Dissipation. Degres of dissipation, typicaly 50, or = lower value if t50 was nat rsached

| [Dissipation Test Readings]  V-Diss test NC, 82816, 14.625

t qc | F | wul | uz | u3
{s] | (MPa) [kPa) (kPa) (kPa) [kPa)
0.0 5796
51 4921
10.2 432.4
15.3 387.1
20.4 352.2
255 324.2
30.6 301.2
357 2819
108 266.0
460 2526
511 2412
56.2 233
613 2225
66.4 215.1 il

- Row 1
of 145

Ensure the ground water depth is defined, see section 7 Groundwater. Set
CPT_GENERAL.Groundwater_Depth to 1.50.

In this example the Pore_Pressure_Filter_Position must be set to u2.

Rigidity_Index, Ir, maybe automatically looked up from CPT_DATA.Rigidity_Index_1 from the record
with the same depth or next smaller depth, or may be manually defined by first checking the
field Override_Rigidity_Index, Override Ir, and then entering a value. In this example we will
manually define 150.

Initial_Pore_Pressure, ui, must be manually set, and is typically the first pore pressure reading of
the test. In this example we will manually define 579.6.

Corrected_Initial_Pore_Pressure from back-extrapolation, uc, and Gradient_Corrected_Line, are not
typically required for normally consolidated soils. In this example these two fields are left
blank.

In_Situ_Pore_Pressure is automatically calculated based on the groundwater depth (described in
section 7 Groundwater). By checking Override_In_Situ_Pore_Pressure, the user can manually set
u0. In this example we will allow u0 to automatically calculate.
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9. Degree_Dissipation defines the degree of dissipation, typically 50, or a lower value if tso was not
reached. In this example we will use 50.

10. Forward_Extraplolation_Y_Intercept and Forward_Extrapolation_Gradient can be used to define a best fit
line to forward extrapolate to a t beyond the recorded data when the test doesn’t reach the
required Degree Dissipation. In this example these two fields are left blank.

11. Ratio_ch_to_cv is the ratio of horizontal coefficient of consolidation to vertical coefficient of
consolidation. In this example we will use 3.

12. Now click the Save button, and the recalculated screen should be similar to the following
screen shot.

INTRules  Add-Ins MNavigation Help

Table Help

Depth | Pore  Ovenide| Ir | ui | uc Gradient | Ovemide | u0 | Degree Forward Forward t | Pore Pressure | Calculation Remartk| 1 | 1+ ch | Ratio | cv
(m) |Pressue  Ir (kPa) | (kPa) | Comected  InSitu | (kPa) Dissipati i i 8] Degree (mm) (m2/y) | chto | (m2/y1)
Filter Line Pore %) Y Intercept |  Gradient Dissipation cv
Pasition [kPa/min"0.5) Pressure (kPa)  |[(kPa/min0.5 (kPa)
uz 150 579.6 o |1288 50 201 354.06 17.85 0.245) 1500 3| 499
E3 m] Cl
4 [0 ] 3
Depth or penetiation length of resul dissipation test - anv: 1
o
| [Dissipation Test Readings]  V-Diss test NC, B2816. 14.625 Table Help
t qc | fs | ul | uz | u3
{s] | (MPa) | (kPa) | [kPa) | (kPa) (kFa)
0.0 579.6
5.1 4921
102 4324
| | 153 387.1
204 3522
255 3242
30.6 301.2
3.7 281.9
40.8 266.0
46.0 2526
I 242
| | 562 2313
613 2225
66.4 2151

13. To preview the graph report, click on the bottom half of the screen and the click the Preview
icon. Graphl!cpt diss. pore pressure vs. sqr t should already be set as the default report for this
table. The preview should be similar to the following figure.
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) Datge

DISSIPATION TEST

TestID
DATA SOLUTIONS -
Georschrics - Geasrwkanent » Lasoratery V-Diss test NC - 14.63 m
CLIENT . CPT Client AREA . Sydney 19-05-08 SHEET :1 OF 1
ENGINEER . CPT Engineer EASTING 1 2403359 m STATUS
PROJECT . CPT Tool Project NORTHING : 390000.0 m DATE
LOCATION . Somewhere World COORD. SYS.. MGA94 56
PROJECT No. : 123456 ELEVATION : 3.10 m AHD
600 T I T T T [T
| I | | ]
SR e B === 4= === T —T10
| I | | b
| ! | | 1
550 e — e . | —— — — — -
| | | | i
[ [ [ [ ros
| | | | i
| | | | i
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| ! | | To8
| | | | 7
| | | | 7
| ! | | 1
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| ! | | o7
| | | | |
| | | | |
| | | | | 2
400 S OL T + 0.6 E
. I I | I | ?
I I | I I | @
5 = | | | | a
al = | | | | 1 o
gl o | | | | 1 &
g5 50— |+ ————— - o == tom 05 %
2l @ [ | [ [ . @
3 £ [ | [ | ] £
o | | | | ] -
EE: | | | | fos B
< 3 -————— |~ T~ T ©
I | I | | | I
o I [ I I <}
E | | | | 1 =
N [ [ [ I 1
b [ | [ [ {02
g 250 —t——— == t-————= === l—————= o=
g I [ I I 1
5 I [ I I 1
2 | | | | 102
2 | I | | J
Bl MO TN T T T Ci— R I 7T
2| | | | | i
E | | | | 0.1
b | | | | ]
4 | | | | 1
o 150 R e —_ 1= | == === Tt
b | | 1
1 P 4 = J—_————= - 1 0.0
a [ | | | ]
| | | | 4
i 100 - T - P P P ‘
2 0.0 2.0 25 3.0 35 4.0
& Square Root Time, t* (min"?)
g In Situ Pore Pressure, U : 128.76 kPa Horizontal Coefficent of Consolidation, ¢, 1.50x10° m*yr
= Initial Pore Pressure, u ;. 579.6 kPa Ratio ¢./c - 3
© Finial Pore Pressure: 579.640255 kPa o _— . 2 5
B Degree of Dissipation: 50 % Vertical Coefficent of Consolidation, ¢,: 4.99x10° m/yr
z Dissipation Pressure: 354.06 kPa
@ Time for 50% Dissipation, t.,: 0.34 min
2| rRIG . TRACKRIG ANALYSED BY DATE: REMARK
2| CONE TYPE CHECKED BY DATE:
%I CONE ID . EC17 APPROVED BY : DATE:
8| OPERATOR
<
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18.2 Procedure to analyse a dissipation test in overconsolidated soil

This example uses PointID V-Diss test OC, which corresponds with the data in file
Geotech AB 04.cpt and Geotech AB 04.dpt.

1. Follow steps 1to 6 and 8 to 12 described above, however in this example set Ir to 200, ui to
240.0, and Ratio ch to cv to 5.

2. You may also like to use the minimum and maximum scale fields to control the graph report
scale extents.

3. Asyou can see in the following graph, the pore pressure first increases before decreasing.
This is a typical Type Ill over consolidated response described in Sully et al 1999. The uc and
Gradient Corrected Line must be correctly defined (see figure 7 in Sully et al 1999). The
simplest procedure is to preview the Graph report cpt diss. pore pressure vs. sqr t by clicking
on the INPUT preview button 2, estimate uc and the gradient, close the preview and enter the
estimated numbers in the fields. Repeat the procedure until you are happy with the magenta
coloured line.

Dissipation Test

[CPT group] Table Help
>
Depth Pore Ovemride  Ir ui uc Gradient Overnide ul Degree Forward Forward t Pore Pressure Calculation Remark T T ch Ratio [
(m) | Pressure It (kPa) [kPa)  Comected InSitu | (kPa) Dissipation E ion | E i (=) Degree (mm) (m2/y1) | chto | (m2/pr)
Filter Line Pore ) Y Intercept | Gradient Dissipation oy
Pasition [kPa/min"0.5) Pressure (kPa) [(kPa/min"0.5 (kPa)
7.490| uz 200 240.0 277 -19 O 735 50 2596.2 175.2 17.85 0.245 134 L
- 0 0
4 I ] »
Name=ertical_Coefficient_of_Consolidation. Vertical coefficient of consalidation, cv - HDFV\WA
o
| [Dissipation Test Readings]  V-Diss test OC, 61660, 7.49 Table Help
t qc fs ul u2 u3
8] [MPa) [kPa)  (kPa) ([kPa)  [kPa)
0.3 2410
0.7 2440
1.0 2420
1.4 2450
1.8 2450
22 2450
25 2460
30 2460
33 2460
3.7 2470
41 247.0
45 248.0
48 249.0
52 2490
- Row 1
of 1191
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) Datge

DISSIPATION TEST

TestID

DATA SOLUTIONS -
Saotechries » Benerahommant » Lasoratary V-DISS test OC - 7 49 m
CLIENT . CPT Client AREA SHEET 1 OF 1
ENGINEER . CPT Engineer EASTING STATUS 03
PROJECT . CPT Tool Project NORTHING DATE : 01/01/09
LOCATION . Somewhere World COORD. SYS.: MGAY94 56
PROJECT No. : 123456 ELEVATION :
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E 140 =
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z
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@

& Square Root Time, t* (min"?)

g In Situ Pore Pressure, U : 73.48 kPa Horizontal Coefficent of Consolidation, ¢, 1.34x10" m*yr

= Initial Pore Pressure, u ;. 240 kPa Ratio ¢./c - 5

© Finial Pore Pressure: 261 kPa o _— 02

H Back Extrapolated Pore Pressure, u = 277 kPa Vertical Coefficent of Consolidation, ¢, 2.68x10° m/yr

2 Degree of Dissipation: 50 %

@ Dissipation Pressure: 175.2 kPa

i, Time for 50% Dissipation, ts,: 43.27 min

gl

[C]

2| rRIG ANALYSED BY : ABC DATE: 02/01/2009 || REMARK

2| CONE TYPE CHECKED BY : DEF DATE: 03/01/2009 || 39s% var

5| CONEID . 3167 APPROVED BY : GHI DATE: 04/01/2009

8| OPERATOR . PMW

<
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18.3 Procedure to use forward extrapolation

The forward extrapolation option allow the user to define a straight line in measure pore pressure —
square root minute space that will be used to estimate tx beyond the recorded data range. An example
of it use is illustrated below.

In this example, PointlD = V-Diss test NC 2, the data was recorded for only 64 seconds which
corresponds with 5.5% degree of dissipation. Using the forward extrapolation line we can estimate ts.

Enter data in CPT_DISSIPATION_TEST_GENERAL as described in previous examples.

The simplest procedure to define the Forward_Extraplolation_Y_Intercept and
Forward_Extrapolation_Gradient fields is to preview the Graph report cpt diss. pore pressure vs. sqr t
by clicking on the INPUT preview button &, estimate y intercept and gradient, close the
preview and enter the estimated numbers in the fields. Repeat the procedure until you are
happy with the orange coloured line. An alternative is to print the same report in output and
manually define the line on paper and then enter the values in the fields.

_ CPTDala  Dissipation Test

[CPT group]
N Table Help

Depth Pore  Ovemide Ir ui uc Gradient Ovenide w0 Degiee Forward Forward t Pore Pressure Calculation Remark T T ch Ratio oy
(m) | Pressure In (kPa) | [kFa)  Comnected In Situ | [kPa) Dissipatis ion | E: i (s) Degree (mm) (m2/y1) | chte | [m2/pr)
Filter Line Pore ) ¥ Intercept Gradient Dissipation cv
Pasition [kPa/min"0.5) Pressure kPa| [kPa/min"0.5 (kPa)
u2 250 414 2.0 50 414 -2.3 44018 21.7 150 interpolated 17.85 0.245 884 10 0.884
e O O
4 i ] >
Name=Vertical_Coefficient_of_Consolidation. Vertical coefficient of consalidation, cv - anv:‘\
3
| [Dissipation Test Readings]  V-Diss test NC 2, 82816, 7 Table Help
t qc fs ul uZ ul
(8] {(MPa) [kPa) (kPa] ([kPa] [kPa)
0.0/ 9.890 1.4
1.0/ 9.856 412
2.0 9827 403
3.0 9807 13
4.0 9.790 110
50| 9.769 110
6.0/ 9.745 409
7.0/ 9.732 40.8
8.0/ 9.732 40.7
9.0| 9.724 405
10.0| 9.703 405
11.0/ 9691 404
12.0/ 9691 405
13.0) 9682 401
- Row 1
of B9
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DISSIPATION TEST

ﬁ Datgel Test ID

DATA SOLUTIONS .

Geotechnics - Geoenvironment « Laboratory V_Dlss test NC 2 - 7.00 m
CLIENT : CPT Client AREA : Sydney 19-05-08 SHEET 1 0OF 1
ENGINEER : CPT Engineer EASTING 1 2403359 m STATUS

PROJECT : CPT Tool Project NORTHING : 390000.0 m DATE

LOCATION : Somewhere World COORD. SYS.: MGA94 56

PROJECT No. : 123456 ELEVATION : 3.10 m AHD
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o I I I I I I N
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: | | | | | | t
% 15 Il Il Il Il Il Il Il ] Il Il L ] L L >
] 0 1 2 3 4 5 6 7 8 9 10
o
= Square Root Time, t "* (min"?)
g
8
8 In Situ Pore Pressure, u 2 kPa Horizontal Coefficent of Consolidation, ¢ 8.84x10° myr
£ Initial Pore Pressure, u ;: 41.4 kPa Ratio ¢, /c,; 10
2 Finial Pore Pressure: 41,38 kPa oo - . a4 2
2 Degree of Dissipation: 50 % Vertical Coefficent of Consolidation, ¢ ;. 8.84x107 myr
o Dissipation Pressure: 21.7 kPa
° Time for 50% Dissipation, t .;: 73.36 min
;' Calculation Remark: t50 interpolated from best fit line
éu
2| riG : TRACKRIG ANALYSED BY DATE: REMARK
E. CONE TYPE CHECKED BY DATE:
%, CONE ID . EC17 APPROVED BY : DATE:
| OPERATOR
3

_ Ug —
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19 Reports

19.1
Table 3 - Log Reports

Log Reports

Name

Description

CPT A4P

CPT / Friction cone report with gc, fs and Rf

CPT DYNAMIC 11X17L

Dynamic CPT report

CPT DYNAMIC A3L

Dynamic CPT report

CPT DYNAMIC A4P

Dynamic CPT report

CPT DYNAMIC LETP

Dynamic CPT report

CPT LETP

CPT / Friction cone report with gc, fs and Rf

CPT MATERIAL A4P

CPT / Friction cone report with gc, fs, Rf and soil description

CPT MATERIAL LETP

CPT / Friction cone report with gc, fs, Rf and soil description

CPT QC ONLY A4P

CPT gc only

CPT QC ONLY LETP

CPT gc only

CPT SOIL BEHAVIOUR TYPE
INDEX A4P

CPT report with qt, Fr, Bq Ic 1 and Ic 2

CPT SOIL BEHAVIOUR TYPE
INDEX LETP

CPT report with qt, Fr, Bq Ic 1 and Ic 2

CPTU A4P

CPTU / Piezocone report with qt, fs or ft, u, u0, Rf and Bq

CPTU COMPARISON A4

CPT/CPTU Comparison log using POINT.Associated_PointID

CPTU COMPARISON LETP

CPT/CPTU Comparison log using POINT.Associated_PointID

CPTU DERIVED MATERIAL A4P

CPTU / Piezocone derived report with qt, Rf, Bq and material description

CPTU DERIVED MATERIAL LETP

CPTU / Piezocone derived report with qt, Rf, Bq and material description

CPTU LETP

CPTU / Piezocone report with gt, fs or ft, u, u0, Rf and Bq

CPTU MATERIAL A4P

CPTU / Piezocone report with qgt, fs or ft, u, u0, Rf, Bq and material
description

CPTU MATERIAL LETP

CPTU / Piezocone report with gt, fs or ft, u, u0, Rf, Bq and material
description

CPTU MEASURED MATERIAL A4P

CPTU / Piezocone measured report with gc, fs, u, u0 and material description

CPTU MEASURED MATERIAL LETP

CPTU / Piezocone measured report with gc, fs, u, u0 and material description

CPTU NORMALISED N60 11X17L

CPTU normalised parameters (qc, qt, Rf, Bq, Pennetration Rate, Qt, Fr),
interpreted soil type, N60 and material description

CPTU NORMALISED N60 A3L

CPTU normalised parameters (qc, gt, Rf, Bq, Pennetration Rate, Qt, Fr),
interpreted soil type, N60 and material description

CPTU PHI 11X17L

CPTU / Piezocone report with qt, fs or ft, uo, u2, Rf, Bq, interpreted soil type,
Phi', material description and consistency

CPTU PHI A3L

CPTU / Piezocone report with qt, fs or ft, uo, u2, Rf, Bq, interpreted soil type,
Phi', material description and consistency

CPTU SU 11X17L

CPTU / Piezocone report with qt, fs or ft, uo, u2, Rf, Bq, interpreted soil type,
su, material description and consistency

CPTU SU A3L

CPTU / Piezocone report with qt, fs or ft, uo, u2, Rf, Bq, interpreted soil type,
su, material description and consistency

CPTU SU A4P

CPTU / Piezocone report with qt, fs or ft, u, u0, Rf and Su.
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CPTU / Piezocone report with qc, gt, fs or ft, uo, u2, Rf, Bq, interpreted soil

CPTU SU DR 11X17L type, Dr, su, material description and consistency

CPTU / Piezocone report with qc, qgt, fs or ft, uo, u2, Rf, Bq, interpreted soil
CPTU SU DR A3L type, Dr, su, material description and consistency

CPTU / Piezocone report with qc, qt, fs or ft, uo, u2, Rf, Bq, Dr, su, Cc,
CPTU SU DR CC 11X17L material description and consistency

CPTU / Piezocone report with qc, qgt, fs or ft, uo, u2, Rf, Bq, Dr, su, Cc,
CPTU SU DR CC A3L material description and consistency
CPTU SU LETP CPTU / Piezocone report with gt, fs or ft, u, u0, Rf and Su

SCPTU / Piezocone report with qgt, fs, ub, t50 and Vs (Measured &
SCPTU ALL A4P Extrapolated)

SCPTU / Piezocone report with qgt, fs, ub, t50 and Vs (Measured &
SCPTU ALL LETP Extrapolated)
SCPTU CORRELATED A4P SCPTU / Piezocone report with qgt, fs, ub, t50 and Vs (Correlated)
SCPTU CORRELATED LETP SCPTU / Piezocone report with gt, fs, ub, t50 and Vs (Correlated)

SCPTU / Piezocone report with qt, fs, ub, t50 and Vs (Measured,
SCPTU MEASURED EXTRAP A4P Extrapolated & Correlated)

SCPTU / Piezocone report with qt, fs, ub, t50 and Vs (Measured,
SCPTU MEASURED EXTRAP LETP  Extrapolated & Correlated)

19.2 Fences Reports

Table 4 - Fence Reports

Name Description

CPT FENCE 11X17L A3 landscape fence report with 6 plot column options and CPT classification
colour column

CPT FENCE A3L A3 landscape fence report with 6 plot column options and CPT classification
colour column

CPT FENCE A4L A4 landscape fence report with 6 plot column options and CPT classification
colour column

CPT FENCE A4P A4 portrait fence report with 6 plot column options and CPT classification colour
column

CPT FENCE LETL Letter landscape fence report with 6 plot column options and CPT classification

colour column

CPT FENCE LETP Letter portrait fence report with 6 plot column options and CPT classification
colour column

Table 5 - Fence Report Variables

Name Default Value Notes

Title Inferred Subsurface Section Enter fence report title

Drawn Person’s initials/name

Drawn Date Enter date

Checked Person’s initials/name

Checked Date Enter date

Figure Number Enter text. If left blank, it will default to “Figure 1”.
Revision Enter Revision

Sheet Enter Sheet

Override Sitemap Enter a value to override the default sitemap scale
CPT Tool gINT Add-In 2 Datgel
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Scale

C = Soil classification method colour (default)
L = Legend/material graphic

Stick CPT C

L C = Legend/ Soil classification method colour

S = Stick/line
Default Title Enter default fence report title. Shown if Title is empty.
Column R3 Enter a parameter to display on the right side of the fence

post, furthest from the centre of the PointID

Width R3 (mm)

Enter the column width of the parameter. If left blank, it will
use the default column width defined for that parameter.
Typical values are 10 mm for line and bar plots, 4 mm for
text

Column R2

Enter a parameter to display on the right side of the fence
post

Width R2 (mm)

Enter the column width of the parameter. If left blank, it will
use the default column width defined for that parameter.
Typical values are 10 mm for line and bar plots, 4 mm for
text

Column R1

Enter a parameter to display on the right side of the fence
post, closest to the centre of the PointID

Width R1 (mm)

Enter the column width of the parameter. If left blank, it will
use the default column width defined for that parameter.
Typical values are 10 mm for line and bar plots, 4 mm for
text

Column L1

Enter a parameter to display on the left side of the fence
post, closest to the centre of the PointID

Width L1 (mm)

Enter the column width of the parameter. If left blank, it will
use the default column width defined for that parameter.
Typical values are 10 mm for line and bar plots, 4 mm for
text

Column L2

Enter a parameter to display on the left side of the fence
post

Width L2 (mm)

Enter the column width of the parameter. If left blank, it will
use the default column width defined for that parameter.
Typical values are 10 mm for line and bar plots, 4 mm for
text

Column L3

Enter a parameter to display on the left side of the fence
post, furthest from the centre of the PointID

Width L3 (mm)

Enter the column width of the parameter. If left blank, it will
use the default column width defined for that parameter.
Typical values are 10 mm for line and bar plots, 4 mm for
text

Legend 1

Enter a parameter to display a legend for the line, colour,
data marker and reference text for each correlation of that
parameter

Legend 2

Enter a parameter to display a legend for the line, colour,
data marker and reference text for each correlation of that
parameter

Legend 3

Enter a parameter to display a legend for the line, colour,
data marker and reference text for each correlation of that
parameter

Legend 4

Enter a parameter to display a legend for the line, colour,
data marker and reference text for each correlation of that
parameter
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19.3
Table 6 - Graph Reports

Graph Reports

Name

Description

BPT QB VS DEPTH A4P

Ball Bearing Pressure (gb) vs. depth

BPT QB VS DEPTH LETP

Ball Bearing Pressure (gb) vs. depth

CPT COEFF LATERAL EARTH
PRESS DEPTH A4P

Coefficient Lateral Earth Pressure (KO) correlations versus Depth

CPT COEFF LATERAL EARTH
PRESS DEPTH LETP

Coefficient Lateral Earth Pressure (KO) correlations versus Depth

CPT COEFF LATERAL EARTH
PRESSURE RL A4P

Coefficient Lateral Earth Pressure (KO) correlations versus Elevation

CPT COEFF LATERAL EARTH
PRESSURE RL LETP

Coefficient Lateral Earth Pressure (KO) correlations versus Elevation

CPT CONSTRAINED MODULUS
DEPTH A4P

Constrained Modulus (M) correlations versus Depth

CPT CONSTRAINED MODULUS
DEPTH LETP

Constrained Modulus (M) correlations versus Depth

CPT CONSTRAINED MODULUS
RL A4P

Constrained Modulus (M) correlations versus Elevation

CPT CONSTRAINED MODULUS
RL LETP

Constrained Modulus (M) correlations versus Elevation

CPT DISS. NORMALISED EX U
VS. LIN T A4L

Dissipation test graph of normalised excess pore pressure versus linear time,
grouped by PointID

CPT DISS. NORMALISED EX U
VS. LIN T A4P

Dissipation test graph of normalised excess pore pressure versus linear time

CPT DISS. NORMALISED EX U
VS.LIN T LETL

Dissipation test graph of normalised excess pore pressure versus linear time,
grouped by PointID

CPT DISS. NORMALISED EX U
VS.LIN T LETP

Dissipation test graph of normalised excess pore pressure versus linear time

CPT DISS. NORMALISED EX U
VS. LOG T A4L

Dissipation test graph of normalised excess pore pressure versus log time,
grouped by PointID

CPT DISS. NORMALISED EX U
VS. LOG T A4P

Dissipation test graph of normalised excess pore pressure versus log time

CPT DISS. NORMALISED EX U
VS.LOG T LETL

Dissipation test graph of normalised excess pore pressure versus log time,
grouped by PointID

CPT DISS. NORMALISED EX U
VS.LOG T LETP

Dissipation test graph of normalised excess pore pressure versus log time

CPT DISS. NORMALISED EX U
VS. SOR T A4L

Dissipation test graph of normalised excess pore pressure versus square root
time, grouped by PointID

CPT DISS. NORMALISED EX U
VS. SQR T A4P

Dissipation test graph of normalised excess pore pressure versus square root
time

CPT DISS. NORMALISED EX U
VS. SQR T LETL

Dissipation test graph of normalised excess pore pressure versus square root
time, grouped by PointID

CPT DISS. NORMALISED EX U
VS. SQR T LETP

Dissipation test graph of normalised excess pore pressure versus square root
time

CPT DISS. PORE PRESSURE VS.

LIN T A4L

Dissipation test graph of normalised excess pore pressure versus linear time,
grouped by PointID

CPT DISS. PORE PRESSURE VS.

LIN T A4P

Dissipation test graph of pore pressure versus linear time

CPT DISS. PORE PRESSURE VS.

Dissipation test graph of normalised excess pore pressure versus linear time,
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LINTLETL

grouped by PointID

CPT DISS. PORE PRESSURE VS.

LINTLETP

Dissipation test graph of pore pressure versus linear time

CPT DISS. PORE PRESSURE VS.

LOG T A4L

Dissipation test graph of normalised excess pore pressure versus log time,
grouped by PointID

CPT DISS. PORE PRESSURE VS.

LOG T A4P

Dissipation test graph of pore pressure versus log time

CPT DISS. PORE PRESSURE VS.

LOG T LETL

Dissipation test graph of normalised excess pore pressure versus log time,
grouped by PointID

CPT DISS. PORE PRESSURE VS.

LOG T LETP

Dissipation test graph of pore pressure versus log time

CPT DISS. PORE PRESSURE VS.

SQR T A4L

Dissipation test graph of normalised excess pore pressure versus square root
time, grouped by PointID

CPT DISS. PORE PRESSURE VS.

SQR T A4P

Dissipation test graph of pore pressure versus square root time

CPT DISS. PORE PRESSURE VS.

SQR T LETL

Dissipation test graph of normalised excess pore pressure versus square root
time, grouped by PointID

CPT DISS. PORE PRESSURE VS.

SQR T LETP

Dissipation test graph of pore pressure versus square root time

CPT EFFECTIVE COHESION
DEPTH A4P

Effective Cohesion (c') correlations versus Depth

CPT EFFECTIVE COHESION
DEPTH LETP

Effective Cohesion (c') correlations versus Depth

CPT EFFECTIVE COHESION RL
A4P

Effective Cohesion (c') correlations versus Elevation

CPT EFFECTIVE COHESION RL
LETP

Effective Cohesion (c') correlations versus Elevation

CPT EFFECTIVE FRICTION
ANGLE DEPTH A4P

Effective Friction Angle (Phi") correlations versus Depth

CPT EFFECTIVE FRICTION
ANGLE DEPTH LETP

Effective Friction Angle (Phi') correlations versus Depth

CPT EFFECTIVE FRICTION
ANGLE RL A4P

Effective Friction Angle (Phi') correlations versus Elevation

CPT EFFECTIVE FRICTION
ANGLE RL LETP

Effective Friction Angle (Phi*) correlations versus Elevation

CPT IC 1 DEPTH A4P

Soil Behaviour Type Index (Ic) 1 versus Depth

CPT IC 1 DEPTH LETP

Soil Behaviour Type Index (Ic) 1 versus Depth

CPTIC 1 RL A4P

Soil Behaviour Type Index (Ic) 1 versus Elevation

CPT IC 1 RL COLOUR A4P

Soil Behaviour Type Index (Ic) 1 versus Elevation with differing colours for each
PointID

CPTIC 1 RL COLOUR LETP

Soil Behaviour Type Index (Ic) 1 versus Elevation with differing colours for each
PointID

CPTIC1RLLETP

Soil Behaviour Type Index (Ic) 1 versus Elevation

CPT IC 2 DEPTH A4P

Soil Behaviour Type Index (Ic) 2 versus Depth

CPT IC 2 DEPTH LETP

Soil Behaviour Type Index (Ic) 2 versus Depth

CPT IC 2 RL A4P

Soil Behaviour Type Index (Ic) 2 versus Elevation

CPT IC 2 RL COLOUR A4P

Soil Behaviour Type Index (Ic) 2 versus Elevation with differing colours for each
PointID

CPT IC 2 RL COLOUR LETP

Soil Behaviour Type Index (Ic) 2 versus Elevation with differing colours for each
PointID
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CPTIC 2RL LETP

Soil Behaviour Type Index (Ic) 2 versus Elevation

CPT OCR DEPTH A4P

Overconsolidation Ratio (OCR) correlations versus Depth

CPT OCR DEPTH LETP

Overconsolidation Ratio (OCR) correlations versus Depth

CPT OCR RL A4P

Overconsolidation Ratio (OCR) correlations versus Elevation

CPT OCR RL LETP

Overconsolidation Ratio (OCR) correlations versus Elevation

CPT PRECONSOLIDATION
STRESS DEPTH A4P

Preconsolidation Stress (Sig p') correlations versus Depth

CPT PRECONSOLIDATION
STRESS DEPTH LETP

Preconsolidation Stress (Sig p') correlations versus Depth

CPT PRECONSOLIDATION
STRESS RL A4P

Preconsolidation Stress (Sig p') correlations versus Elevation

CPT PRECONSOLIDATION
STRESS RL LETP

Preconsolidation Stress (Sig p') correlations versus Elevation

CPT QC QT VS DEPTH A4P

Cone Resistance (qc) or Corrected Total Cone Resistance (qt) versus Depth. If gt
is found, the graph will plot gt. Otherwise, qc is plotted

CPT QC QT VS DEPTH COLOUR
A4P

Cone Resistance (qc) or Corrected Total Cone Resistance (qt) versus Depth with
differing colours for each PointID. If gt is found, the graph will plot gt. Otherwise,
qc is plotted

CPT QC QT VS DEPTH COLOUR
LETP

Cone Resistance (qc) or Corrected Total Cone Resistance (qt) versus Depth with
differing colours for each PointID. If gt is found, the graph will plot gt. Otherwise,
gc is plotted

CPT QC QT VS DEPTH FT PSI
A4P

Cone Resistance (gc) or Corrected Total Cone Resistance (qt) versus Depth. If gt
is found, the graph will plot gt. Otherwise, qc is plotted. Two scales on each axis,
m and ft, and MPa and psi

CPT QC QT VS DEPTH FT PSI
LETP

Cone Resistance (qc) or Corrected Total Cone Resistance (qt) versus Depth. If gt
is found, the graph will plot gt. Otherwise, qc is plotted. Two scales on each axis,
m and ft, and MPa and psi

CPT QC QT VS DEPTH LETP

Cone Resistance (qc) or Corrected Total Cone Resistance (qt) versus Depth. If gt
is found, the graph will plot gt. Otherwise, qc is plotted

CPT QC QT VS ELEVATION A4P

Cone Resistance (qc) or Corrected Total Cone Resistance (qt) versus Elevation. If
gt is found, the graph will plot gt. Otherwise, gc is plotted

CPT QC QT VS ELEVATION
COLOUR A4P

Cone Resistance (qc) or Corrected Total Cone Resistance (qt) versus Elevation
with differing colours for each pointID. If gt is found, the graph will plot gt.
Otherwise, qc is plotted

CPT QC QT VS ELEVATION
COLOUR LETP

Cone Resistance (qc) or Corrected Total Cone Resistance (qt) versus Elevation
with differing colours for each pointID. If gt is found, the graph will plot gt.
Otherwise, gc is plotted

CPT QC QT VS ELEVATION LETP

Cone Resistance (gc) or Corrected Total Cone Resistance (qt) versus Elevation. If
gt is found, the graph will plot gt. Otherwise, qc is plotted

CPT RELATIVE DENSITY DEPTH
A4P

Relative Density (Dr) correlations versus Depth

CPT RELATIVE DENSITY DEPTH
LETP

Relative Density (Dr) correlations versus Depth

CPT RELATIVE DENSITY RL A4P

Relative Density (Dr) correlations versus Elevation

CPT RELATIVE DENSITY RL
LETP

Relative Density (Dr) correlations versus Elevation

CPT RF VS DEPTH A4P

Friction ratio (Rf) vs depth

CPT RF VS DEPTH LETP

Friction ratio (Rf) vs depth

CPT RF VS ELEVATION A4P

Friction Ratio (Rf) versus Elevation

CPT RF VS ELEVATION COLOUR
A4P

Friction ratio (Rf) vs elevation with differing colours for each PointID
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CPT RF VS ELEVATION COLOUR
LETP

Friction ratio (Rf) vs elevation with differing colours for each PointID

CPT RF VS ELEVATION LETP

Friction Ratio (Rf) versus Elevation

CPT RIGIDITY INDEX DEPTH A4P

Rigidity Index (Ir) correlations versus Depth

CPT RIGIDITY INDEX DEPTH
LETP

Rigidity Index (Ir) correlations versus Depth

CPT RIGIDITY INDEX RL A4P

Rigidity Index (Ir) correlations versus Elevation

CPT RIGIDITY INDEX RL LETP

Rigidity Index (Ir) correlations versus Elevation

CPT ROBERTSON 90 QT VS. BQ
A4P

Soil behaviour type classification graph - Robertson 1990, normalised cone
resistance (Qt) versus pore pressure parameter (Bq)

CPT ROBERTSON 90 QT VS. BQ
EXTRAP A4P

Soil behaviour type classification graph - Robertson 1990 (extrapolated graph),
normalised cone resistance (Qt) versus pore pressure parameter (Bq)

CPT ROBERTSON 90 QT VS. BQ
EXTRAP LETP

Soil behaviour type classification graph - Robertson 1990 (extrapolated graph),
normalised cone resistance (Qt) versus pore pressure parameter (Bq)

CPT ROBERTSON 90 QT VS. BQ
EXTRAP M A4P

Soil behaviour type classification graph - Multiple PointIDs per page - Robertson
1990 (extrapolated graph), normalised cone resistance (Qt) versus pore pressure
parameter (BQq)

CPT ROBERTSON 90 QT VS. BQ
EXTRAP M LETP

Soil behaviour type classification graph - Multiple PointIDs per page - Robertson
1990 (extrapolated graph), normalised cone resistance (Qt) versus pore pressure
parameter (Bq)

CPT ROBERTSON 90 QT VS. BQ
LETP

Soil behaviour type classification graph - Robertson 1990, normalised cone
resistance (Qt) versus pore pressure parameter (Bq)

CPT ROBERTSON 90 QT VS. BQ
M A4P

Soil behaviour type classification graph - Multiple PointIDs per page - Robertson
1990, normalised cone resistance (Qt) versus pore pressure parameter (Bq)

CPT ROBERTSON 90 QT VS. BQ
M LETP

Soil behaviour type classification graph - Multiple PointIDs per page - Robertson
1990, normalised cone resistance (Qt) versus pore pressure parameter (Bq)

CPT ROBERTSON 90 QT VS. FR
A4P

Soil behaviour type classification graph - Robertson 1990, normalised cone
resistance (Qt) versus normalised friction ration (Fr)

CPT ROBERTSON 90 QT VS. FR
EXTRAP A4P

Soil behaviour type classification graph - Robertson 1990 (extrapolated graph),
normalised cone resistance (Qt) versus normalised friction ration (Fr)

CPT ROBERTSON 90 QT VS. FR
EXTRAP LETP

Soil behaviour type classification graph - Robertson 1990 (extrapolated graph),
normalised cone resistance (Qt) versus normalised friction ration (Fr)

CPT ROBERTSON 90 QT VS. FR
EXTRAP M A4P

Soil behaviour type classification graph - Multiple PointIDs per page - Robertson
1990 (extrapolated graph), normalised cone resistance (Qt) versus normalised
friction ration (Fr)

CPT ROBERTSON 90 QT VS. FR
EXTRAP M LETP

Soil behaviour type classification graph - Multiple PointIDs per page - Robertson
1990 (extrapolated graph), normalised cone resistance (Qt) versus normalised
friction ration (Fr)

CPT ROBERTSON 90 QT VS. FR
LETP

Soil behaviour type classification graph - Robertson 1990, normalised cone
resistance (Qt) versus normalised friction ration (Fr)

CPT ROBERTSON 90 QT VS. FR
M A4P

Soil behaviour type classification graph - Multiple PointIDs per page - Robertson
1990, normalised cone resistance (Qt) versus normalised friction ration (Fr)

CPT ROBERTSON 90 QT VS. FR
M LETP

Soil behaviour type classification graph - Multiple PointIDs per page - Robertson
1990, normalised cone resistance (Qt) versus normalised friction ration (Fr)

CPT ROBERTSON ET AL. 86 QC
VS. RF A4P

Soil behaviour type classification graph - Robertson et. al. 1986, cone resistance
(qc) versus friction ratio (Rf)

CPT ROBERTSON ET AL. 86 QC
VS. RF LETP

Soil behaviour type classification graph - Robertson et. al. 1986, cone resistance
(qc) versus friction ratio (Rf)

CPT ROBERTSON ET AL. 86 QC
VS. RF M A4P

Soil behaviour type classification graph - Multiple PointIDs per page - Robertson
et. al. 1986, cone resistance (qc) versus friction ratio (Rf)

CPT ROBERTSON ET AL. 86 QC
VS. RF M LETP

Soil behaviour type classification graph - Multiple PointIDs per page - Robertson
et. al. 1986, cone resistance (qc) versus friction ratio (Rf)
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CPT ROBERTSON ET AL.

VS. BQ A4P

86 QT

Soil behaviour type classification graph - Robertson et. al. 1986, total corrected
cone resistance (qt) versus pore pressure parameter (Bq)

CPT ROBERTSON ET AL.

VS. BQ LETP

86 QT

Soil behaviour type classification graph - Robertson et. al. 1986, total corrected
cone resistance (qt) versus pore pressure parameter (Bq)

CPT ROBERTSON ET AL.

VS. BQ M A4P

86 QT

Soil behaviour type classification graph - Multiple PointIDs per page - Robertson
et. al. 1986, total corrected cone resistance (qt) versus pore pressure parameter

(Ba)

CPT ROBERTSON ET AL.

VS. BQ M LETP

86 QT

Soil behaviour type classification graph - Multiple PointIDs per page - Robertson
et. al. 1986, total corrected cone resistance (qt) versus pore pressure parameter

(Ba)

CPT ROBERTSON ET AL.

VS. RF A4P

86 QT

Soil behaviour type classification graph - Robertson et. al. 1986, total corrected
cone resistance (qt) versus friction ratio (Rf)

CPT ROBERTSON ET AL.

VS. RF LETP

86 QT

Soil behaviour type classification graph - Robertson et. al. 1986, total corrected
cone resistance (qt) versus friction ratio (Rf)

CPT ROBERTSON ET AL.

VS. RF M A4P

86 QT

Soil behaviour type classification graph - Multiple PointIDs per page - Robertson
et. al. 1986, total corrected cone resistance (qt) versus friction ratio (Rf)

CPT ROBERTSON ET AL. 86 QT Soil behaviour type classification graph - Multiple PointIDs per page - Robertson

VS. RF M LETP et. al. 1986, total corrected cone resistance (qt) versus friction ratio (Rf)

CPT SCHNEIDER ET AL. 08 LOG- Soil behaviour type classification graph - Schneider et al 2008, normalised cone

LOG A4P resistance (Qt) versus normalised pore pressure parameter (Delta u2 / Sigma'v0).
Log-Log plot for use with clays, clayey silts, silts, sandy silts and sands with no
negative penetration pore pressures

CPT SCHNEIDER ET AL. 08 LOG- Soil behaviour type classification graph - Schneider et al 2008, normalised cone

LOG LETP resistance (Qt) versus normalised pore pressure parameter (Delta u2 / Sigma'v0).
Log-Log plot for use with clays, clayey silts, silts, sandy silts and sands with no
negative penetration pore pressures

CPT SCHNEIDER ET AL. 08 LOG- Soil behaviour type classification graph - Multiple PointIDs per page - Schneider

LOG M A4P et al 2008, normalised cone resistance (Qt) versus normalised pore pressure
parameter (Delta u2 / Sigma'v0). Log-Log plot for use with clays, clayey silts, silts,
sandy silts and sands with no negative penetration pore pressures

CPT SCHNEIDER ET AL. 08 LOG- Soil behaviour type classification graph - Multiple PointIDs per page - Schneider

LOG M LETP et al 2008, normalised cone resistance (Qt) versus normalised pore pressure
parameter (Delta u2 / Sigma'v0). Log-Log plot for use with clays, clayey silts, silts,
sandy silts and sands with no negative penetration pore pressures

CPT SCHNEIDER ET AL. 08 QT Soil behaviour type classification graph - Schneider et al 2008, normalised cone

VS. BQ A4P resistance (Qt) versus pore pressure parameter (Bq). Semilog plot for use with
clay soils with large negative excess penetration pore pressures

CPT SCHNEIDER ET AL. 08 QT Soil behaviour type classification graph - Schneider et al 2008, normalised cone

VS. BQ LETP resistance (Qt) versus pore pressure parameter (Bq). Semilog plot for use with
clay soils with large negative excess penetration pore pressures

CPT SCHNEIDER ET AL. 08 QT Soil behaviour type classification graph - Multiple PointIDs per page - Schneider

VS. BQ M A4P et al 2008, normalised cone resistance (Qt) versus pore pressure parameter (Bq).
Semilog plot for use with clay soils with large negative excess penetration pore
pressures

CPT SCHNEIDER ET AL. 08 QT Soil behaviour type classification graph - Multiple PointIDs per page - Schneider

VS. BQ M LETP et al 2008, normalised cone resistance (Qt) versus pore pressure parameter (Bq).
Semilog plot for use with clay soils with large negative excess penetration pore
pressures

CPT SCHNEIDER ET AL. 08 Soil behaviour type classification graph - Schneider et al 2008, normalised cone

SEMI-LOG A4P resistance (Qt) versus normalised pore pressure parameter (Delta u2 / Sigma'v0).
Semilog plot for use with sands and transitional soils with small negative excess
penetration pore pressures

CPT SCHNEIDER ET AL. 08 Soil behaviour type classification graph - Schneider et al 2008, normalised cone

SEMI-LOG LETP resistance (Qt) versus normalised pore pressure parameter (Delta u2 / Sigma'v0).
Semilog plot for use with sands and transitional soils with small negative excess
penetration pore pressures

CPT SCHNEIDER ET AL. 08 Soil behaviour type classification graph - Multiple PointIDs per page - Schneider
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SEMI-LOG M A4P

et al 2008, normalised cone resistance (Qt) versus normalised pore pressure
parameter (Delta u2 / Sigma'v0). Semilog plot for use with sands and transitional
soils with small negative excess penetration pore pressures

CPT SCHNEIDER ET AL. 08
SEMI-LOG M LETP

Soil behaviour type classification graph - Multiple PointIDs per page - Schneider
et al 2008, normalised cone resistance (Qt) versus normalised pore pressure
parameter (Delta u2 / Sigma'v0). Semilog plot for use with sands and transitional
soils with small negative excess penetration pore pressures

CPT SENSITIVITY DEPTH A4P

Sensitivity (St) correlations versus Depth

CPT SENSITIVITY DEPTH LETP

Sensitivity (St) correlations versus Depth

CPT SENSITIVITY RL A4P

Sensitivity (St) correlations versus Elevation

CPT SENSITIVITY RL LETP

Sensitivity (St) correlations versus Elevation

CPT SHEAR WAVE VELOCITY Shear Wave Velocity (Vs) correlations and measured versus Depth
DEPTH A4P

CPT SHEAR WAVE VELOCITY Shear Wave Velocity (Vs) correlations and measured versus Depth
DEPTH LETP

CPT SHEAR WAVE VELOCITY RL
A4P

Shear Wave Velocity (Vs) correlations versus Elevation

CPT SHEAR WAVE VELOCITY RL
LETP

Shear Wave Velocity (Vs) correlations versus Elevation

CPT SMALL STRAIN SHEAR MOD
DEPTH A4P

Small Strain Shear Modulus (GO or Gmax) correlations versus Depth

CPT SMALL STRAIN SHEAR MOD
DEPTH LETP

Small Strain Shear Modulus (GO or Gmax) correlations versus Depth

CPT SMALL STRAIN SHEAR
MODULUS RL A4P

Small Strain Shear Modulus (Go or Gmax) correlations versus Elevation

CPT SMALL STRAIN SHEAR
MODULUS RL LETP

Small Strain Shear Modulus (Go or Gmax) correlations versus Elevation

CPT SPT N60 DEPTH A4P

SPT N60 correlations versus Depth

CPT SPT N60 DEPTH LETP

SPT N60 correlations versus Depth

CPT SPT N60 RL A4P

SPT NG60 correlations versus Elevation

CPT SPT N60 RL LETP

SPT N60 correlations versus Elevation

CPT SU VS DEPTH VANE TV PP
A4P

Undrained shear strength vs depth. Plots Su from CPT, in situ vane, in situ
torvane, in situ pocket penetrometer. Each test type to have different data marker
and CPT to have a line (no data marker)

CPT SU VS DEPTH VANE TV PP
LETP

Undrained shear strength vs depth. Plots Su from CPT, in situ vane, in situ
torvane, in situ pocket penetrometer. Each test type to have different data marker
and CPT to have a line (no data marker)

CPT UNDRAINED SHEAR
STRENGTH DEPTH A4P

Undrained Shear Strength (Su) correlations versus Depth

CPT UNDRAINED SHEAR
STRENGTH DEPTH LETP

Undrained Shear Strength (Su) correlations versus Depth

CPT UNDRAINED SHEAR
STRENGTH RL A4P

Undrained Shear Strength (Su) correlations versus Elevation

CPT UNDRAINED SHEAR
STRENGTH RL LETP

Undrained Shear Strength (Su) correlations versus Elevation

CPT YOUNGS MODULUS DEPTH
A4P

Youngs Modulus (E) correlations versus Depth

CPT YOUNGS MODULUS DEPTH
LETP

Youngs Modulus (E) correlations versus Depth

CPT YOUNGS MODULUS RL A4P

Youngs Modulus (E) correlations versus Elevation

CPT YOUNGS MODULUS RL

Youngs Modulus (E) correlations versus Elevation
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