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Entry forms are integrated into all Geotec graphic modules to enter, modify, delete and view data. Entry
forms include calculations, validations, default values and automations. Entry forms are used to retrieve
data based on various criteria via the Query mode.
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The data is saved directly in the connected Geotec database, either a Microsoft Access (.mdb), SQLite
(.db3), SQL Server or Oracle database.

1. Database

Geotec databases have a standardized structure of tables, fields, and relations between tables — no
definition of tables or fields needs to be made by the user. The database structure can be in English or in
French. The databases are generated via the DBM module.

To open the entry forms, the graphic module must be connected to a Geotec database (DB).
e  Click or File > Open DB to open an Access or a db3 DB.

e (Click @l or File > Connect DB to connect to an SQL Server or Oracle DB. Enter the username,
password and login alias provided by your IT department.

The title bar displays the name of the module and the connected DB in square brackets such as:
[DBMS: File] (DB Version - Language).

1.1. Data Hierarchy

The hierarchy structure of the database is presented in Figure 1.

e The site refers to the mandate for which borings are being carried out. It is defined by a unique
number in the DB.

e The boring is defined by its number and its site number. The site-boring combination must be
unique in the DB.

e  Samples, layers, in situ tests and other data are all linked to the boring.

e Lab tests are defined by their site-boring-sample combination which must be unique in the DB.

Axes are defined in the site to generate profile views.

[ ProsecT | [ contracT |
|

1

Figure 1 — Hierarchy structure of the Geotec database
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2.  Access the entry forms

Most of the buttons on the application toolbar of the graphic modules are linked to the data. They
correspond to items from the Data menu and are described in this documentation.

2.1. Entry forms menu

Click the Entry Forms Menu button on the application toolbar or Data > Entry > Entry Forms Menu.
A window opens, showing a button per entry form, all grouped by data type under the tabs Description
(paragraph 6), Rock (paragraph 7), In situ tests (paragraph 8), Lab tests (paragraph 9) and General
(paragraph 10). The four main entry forms, at the top of the database hierarchy, are described in
paragraph 5.

When a query is made and data is retrieved, the name of each table containing data related to the query
is displayed in red, to facilitate management.

L Entry forms menu EI\EI
B E b B € W W | B E 9
|DEMO |BH-01 Boring |
Ja | Qamplﬂ
Description Rock | In situ tests | Lab tests | General
Stratigraphy | Boring methods | Cobbles |
Piezometer | Field observations | Ground |

Trench / Test pit |

Close |

Figure 2 — Entry forms menu

2.2. Quick access buttons

Depending on the module, quick access buttons are available in the application toolbar to the left of the
Menu button, or via Data > Entry. These buttons open the most common entry forms depending on the
module. In Log, the quick access buttons i B © are site, Boring, Stratigraphy and Sample.

2.3. Interactive access

Depending on the module, the entry forms can also be opened by double-clicking in a graphic.
Interactive editing is described in the documentation of each module.

e In Log, double-click in the header of the log report to open Boring, or in a column to open the
corresponding form.
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e In Lab, double-click in a graph to open the entry form whose data is displayed.
e In Pro, double-click in a data column to open the corresponding entry form.

e InSite, in 2D, double-click on a borehole symbol to open the Boring form, and on a line to open
Axis. In 3D, double-click on a data column to open the corresponding form.

e InTime, double-click in a graph to open Piezometer.

2.4. Open Table

Any table or view of the database can be opened by clicking the Open Table button @ on the
application toolbar or via Data > Open Table.

The list includes the tables and/or views (queries) of the database, depending on what is checked in
Include in the list. The user can then choose the desired table or view from the list.

The user can select the Display mode for the entry form. The display modes can also be changed when
the form is open (paragraph 3.2.3). Then, click Open.

W Open Table Lo Sl
— List of tables and views —
JconTRACT [=]|

— Include in the list

ﬂ Tables
J Views (Queries)

— Display mode

“# Tabs
> Datasheet
> Columnar

Open | Quit |

Figure 3 —Open Table

3.  Characteristics of the entry forms

The entry forms all have the same characteristics. The Boring form is shown as an example for the

following.
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1 BORING - 3 of 25 record(s) - Status: saved (= EoR <"
U(B[EFE Geih « «#8)>0n T2 0 B86E 2

Site: I35|.1D E| Boring: |EIH_|33 (=1 Borings <
Identification | Location | Equipment | Hydrogeology | Management | “alidaticn
Type: IBH :I IBurehuIe State: IR :I Stop code: I :] Reference:l :]

Ground level: I 395.000 Start date: IEU11-1 0-05 00:00:00 Contractor: I :]
Floor level: I End date: Em 1-10-07 00:00:00 Dossier: I :]

Total depth: IW Project no.: PRH Source: I—E
Rock depth: Im Contract no.: WE Material: I—E
Matural soil depth: I— Parent boring: | =
Sughingdepth: [ Remark  [lclined driling in the west bank (=]
List of descriptive tables: | (=]
List of in situ tests: | (=1

Figure 4 — Characteristics of the entry forms

3.1. Title bar of the entry forms

The title bar identifies the table associated to the entry form. The number of records retrieved via a
query is indicated, as well as the position of the one currently displayed. The status is indicated:

e New: to insert a new record in the database.
e  Madified: record modified but not yet saved. Modified values are displayed in red.

e  Saved: existing and unmodified record.

3.2. Toolbar of the entry forms

When an entry form is open, the menu bar changes. It reflects actions specific to entry forms. Most
menu items have a corresponding button in the toolbar of each form.

3.2.1. Save or cancel

Click the button H or use Action > Save or the [F10] key to save any entry or modification in the
database. By navigating between records, changes are automatically saved. After saving, the status
indicated in the title bar changes to “Saved”.

To cancel changes, use the [Esc] key or == button and say no to the save request.
3.2.2. Refresh the graphic page

The graphic page is automatically refreshed with data when is pressed. The button corresponds to
Action > Always Refresh.
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3.2.3. Display mode

Each entry form can be displayed in 3 different ways, depending on user preference.
e Clickon EZoruse Display > Tabs to view with predefined tabs and groups of labels and fields.

e C(Clickon @ or use Display > Datasheet to see records as rows, and fields as columns. Columns can

be resized by placing the cursor in the header between columns (the cursor becomes: o ) or

moved by placing the cursor in the header of a column (the cursor becomes: @ ). Columns can
also be hidden by dragging the column header out of the entry form.

e Clickon or use Display > Columnar to see one record at a time, the 1st column listing the fields
and the 2nd listing the values. Rows can be moved by placing the cursor on a row name (cursor

becomes: @ ).

3.2.4. Do aquery

k=l
Use the buttons GEE , or the Query menu, or the [F7] and [F8] keys to do queries. See paragraph
11 for all details on Simple queries and data retrieval.

3.2.5. Navigate

When data is retrieved after a query or data entry, use the buttons € € & b M or Record > First
to Record > Last to go to the first, previous, specific number, next or last record. The keys [Ctri]+[Home]
go to the first record, and [CtrI]+[End] to the last. While navigating, any modification is automatically
saved in the database.

In Datasheet display mode, you can also use the up and down arrows on the keyboard to navigate.

If the change in the current record has an impact on the graphic report, it will be refreshed, unless the
option to Refresh the graphic page is not checked.

3.2.6. Insert

Click the button T or use Record > Insert or the [F6] key to insert a new record into the database. The
status shown in the title bar changes to "New".

For some entry forms, basic data is entered directly when inserting a new record to speed up data entry,
such as primary keys (Site No., Boring No.). This data can be modified.

In Datasheet display mode, you can also use the down arrow on the keyboard to insert a new record.
3.2.7. Delete

Click on the button X or use Record > Delete or the [Shift]+[F6] keys to delete the current record from
the database. If it’s a parent record to other records (e.g. boring containing samples), it is not possible to
delete, except if data is from the same entry form (bottom table). To do cascade deletions, please use
the DBM module.
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In Datasheet display mode, you can also use the [Delete] key after selecting one or more rows.

A message indicating the number of records and the table involved asks to confirm the deletion. Click on
No to cancel the deletion.

3.2.8. Duplicate

Click on the button o or use Record > Duplicate or the [F6]+[F4] keys to duplicate the current record.
A primary key is then suffixed by _DUP. This value will be modified by the user. Duplication does not
involve dependent records.

The Record > Copy Previous option or the [F4] key is used to copy the previous record, if a new empty
record has been inserted.

3.2.9. Layout

Click the button @ or use Action > Layout to open the configuration form to customize the current

entry form. You can also click on the button El located above the vertical scroll bar in Datasheet or
Columnar mode or for secondary tables in Tabs mode. See paragraph 18.

3.2.10. Import external data

Click the button E@ or use Action > Import Data to open the window to Import external data. See
paragraph 16.

3.2.11. Export data
Click the button @ﬁ or use Action > Export Data to export data in CSV format. See paragraph 17.
3.2.12. Calculate

Click on the button % or use Action > Calculate to open the calculation window (paragraph 4). The
button is only active if a calculation exists in the form.

The calculations are described in the paragraph of each specific form.
3.2.13. Shortcuts

Click on the button ? or use Help > Keyboard Shortcuts to see the list of all shortcuts that can be used
in the entry forms for various functions.

3.3. Generalities of the entry forms

3.3.1. Information about the field

The fields are predefined by Geotec. Use the [F1] key to open a pop-up with the NAME, TYPE, LENGTH of
the field and IF REQUIRED. Hover over any field or header to display a tooltip describing the field and its
unit or format.
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3.3.2. Types of fields

Geotec fields are numeric, alphanumeric (text) or dates. Dates are entered as yyyy-mm-dd hh:mi:ss
format in the entry forms. "00" replaces hours, minutes or seconds if not provided.

3.3.3. Field properties
Background and text colors identify each field's property.

e  Key fields (required) — turquoise. The combination of keys defines a record as unique in the DB.
Records must be entered hierarchically. Ex: a boring must be created before creating its samples.
Keys can have up to 20 characters with letters, numbers and symbols - () . Accents and other
special characters cannot be used.

e  Required fields — turquoise. A few fields are not part of the primary keys but are nevertheless
required.

e  Disabled fields — grey. No value can be entered.

e  Fixed fields — green. These values are calculated or used for calculations but are not saved in the
DB. These are Aliases.

e (Calculated fields — orange. These values are calculated and can be modified and saved in the DB.

3.3.4. Unit conversion

Depths can be entered in meters or feet, and lengths in meters, feet or inches, depending on the type of
conversion defined. The selection of a unit conversion applies only to the current form and only applies
to depth or length data that will be entered or modified after the selection has been made. The last unit

conversion chosen in a form is selected by default the next time you open this form.

Use Display > Conversions to select the unit conversion for each entry form.

Unit Conversion *

— Length
>Nune
<¢ ft=m
> in=m
> in=ft

— Depth

> None
o

oK | Cancel |

Figure 5 — Conversion of lengths and depths units

Possible conversions for lengths are:
e None no conversion

e ft>m enter the value in feet, it is converted to meters ( x 0.3048) when leaving the field
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e jn>m enter the value in inches, it is converted to meters (/ 12 x 0.3048) when leaving the
field
e in>ft enter the value in inches, it is converted to feet ( /12) when leaving the field

Possible conversions for depths are:
e None no conversion
o ft>m enter the value in feet, it is converted to meters ( x 0.3048) when leaving the field

When a conversion is applied, the fields involved become calculated fields, therefore in orange. The
tooltip indicates in which unit the value should be entered.

3.3.5. Navigate between fields

To move from a field to another, use the [Enter] or [Tab] keys to go to the next field, or the [Shift]+[Tab]
keys to go to the previous field. You can also use Field > Previous and Field > Next.

3.3.6. Duplicate a value

Use the [F3] key or Field > Duplicate to copy the value of the same field but from the previous record.
This tool is very useful to quickly copy the same value in several records.

3.3.7. Text editor

All alphanumeric fields (texts) can be edited in a text editing window. Line breaks correspond to the “|”
character of the forms. To open the text editor, use the keys [CtrI]+[E].

3.3.8. Double-click
The double-click can be used in several fields to facilitate data entry.

e  Adouble-click in a key field (turquoise background, such as site no, boring no, sample no, etc.)
opens the parent table on the current record.

e Adouble-click in a field referring to another table opens the corresponding table (client no,
contract no, sieving method no, etc.).

e Adouble-click in the text fields opens the Lists table if the type of selection is Default, Value,
Description, + Value or + Description.

e Adouble-click in the text fields opens the text editor if the type of selection is Distinct or No list.
e Adouble-click in a date field opens a date editor.

e Adouble-click in a field named FILE_NAME or PHOTO_NO opens the Windows file selection.

3.3.9. Lists of values

Alphanumeric (text) fields can have a drop-down list, showing either the records defined in the
LIST_ENG table (or LIST_FRE if Geotec is used in French) for the corresponding table and field, or the
values entered for that same field in other records of the database.
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The list is opened with the button E displayed to the right of each field, with the [F9] key or via Field >
List.

The values of the LIST_ENG table (or LIST_FRE in French) can be edited via Display > Predefined Lists for
the current table. It can also be opened by double-clicking in a field or via the + NEW item in the list, for
the current field. See paragraph 10.7.

The type of drop-down list for each field is defined with the Customize entry forms (Layout) (paragraph
18).

In Query mode (paragraph 11), the lists show all values for the current field in the records of the DB, as
well as is NULL to search for records with no value in the current field.

3.3.10. Contextual menu

Click with the right button of the mouse in any field of the forms in Tabs mode, or on the header
containing the field name in Datasheet or Columnar mode to open a contextual menu.

Default
+  Distinct
Protect > Value
Description
+ Walue

+ Description

Mo list

Figure 6 — Contextual menu of the entry forms

Type of selection defines the type of drop-down list to use. It can only be modified for Text fields. In
some cases, such as primary keys and foreign keys, it is not possible to change the choice.

e  Default. The list shows the records from the LIST_ENG table, and if there are none, the existing data
from the database, for the current field.

e  Distinct. The list shows the existing data in the database for the current field.

e  Value. The list shows the values from the LIST_ENG table for the current field. Only one choice can
be selected at a time.

e Description. The list shows the descriptions from the LIST_ENG table for the current field. Only one
choice can be selected at a time.

e +Value. The list is the same as for Value, but the choices are concatenated after each selection.

e+ Description. The list is the same as for Description, but the choices are concatenated after each
selection.

e Nolist. No list is displayed.
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Format is only active for numeric fields and dates. It is used to modify the format of the values in the
form. The format in the database is not changed.

Protect is active except for key fields and required fields.

e None. The field is not protected against editing.

e Partial. The user can only select from the drop-down list.
e Total. The field cannot be edited.

Freeze is only active in Datasheet mode. It blocks the horizontal scrolling and keeps the columns to the
left of the frozen one always fixed.

The changes are saved directly with the form customization, i.e. in REPORT_COL table (paragraph 18).

4, Calculation window

When an entry form has a calculation function, the button % and Action > Calculate option are active.
By selecting the option, a calculation window opens. Note that data must be retrieved (therefore in the
entry form) to do calculations.

Calculations with table SAMPLE *

Data for 81 record(s) can be calculated.
To not modify existing values, check Fill empty fields only’.
Calculate the Current record or All records?

— Calculation & replacement options

J;Fill empty fields only J Also calculate archived data
— Calculation report options.
Report directory: |C:\User5\glessard\Desktup\transactiuns E
J Write in report J View report J Prompt at the end of calculations
Current | All | Cancel |

Figure 7 — Calculation window

e The name of the table involved is indicated in the title.

o [f multiple records are retrieved, the user can choose to calculate the results for the Current one
only, or for All records, the number being indicated in the first message. If only one is retrieved,
only the Current button is active.

e  For certain calculations (see the calculations detailed in the paragraph of each entry form), the user
can choose to modify empty fields only, not existing values. To do this, check the Fill empty fields
only box. Otherwise, the calculation modifies all existing values. When this option is not applicable
in the calculation function, the box is disabled.
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For example, for the calculation of stratigraphic descriptions, one may want to calculate only the
records for which the descriptions are empty (that were not entered manually).

e [f an archived site or boring exists in the database, the box Also calculate archived data is active.
Check this option to calculate also data that are archived. Otherwise, the records are ignored.

If you write in the report, the archived data are listed when calculations are not done because the
option was not checked.

e  The Calculations report options define the information presented to the user following the
calculations.

o By default, the report directory shows the directory of output files defined in the preferences.
If it is modified here, it will also be modified in the preferences.

o By checking Write in report, the daily report named Transactions_date.txt is updated with
calculation information. Otherwise, the calculations are done but without a calculation report.
Calculation information includes the number of records read and modified and the number of
fields updated.

o By checking View report, the daily report is shown on the form, with the text editor defined in
the preferences (see the X3D documentation). This option is active only if “Write in report” is
checked.

o By checking Prompt at the end of the calculations, a window is displayed when calculations
are done to show the number of records read and modified, and the number of fields updated.

e  Other options may be displayed depending on the calculation.

5. Main entry forms
Most of the Geotec data is related to four main tables, according to the data hierarchy (paragraph 1.1).
In the Entry forms menu, these entry forms are opened via the 4 buttons at the top.

5.1. Site form

The form shows data from the SITE table of the Geotec database. It identifies and describes a site. It is
the top of the hierarchical structure.

The Limit <, Domain< and Map buttons are active only in the Site module. They are used to define a
polygonal limit or the domain directly with the mouse, and to edit the map. See the Site documentation.

e  The site number is the key of the record. Enter up to 20 characters with letters, numbers and
symbols - (). Accents and other special characters cannot be used.

In the Identification tab...
e  The type of site is alphanumeric with 3 characters and is used to categorize the site.

e  The municipal code allows up to 10 digits. The list of numbers and names of municipalities defined
in the MUNICIPALITY table is suggested (paragraph 10.6).
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The geological province where the site is located can be selected. It is only used for contamination
calculations.

The client number is alphanumeric with 20 characters. The list of client numbers and names
defined in the CLIENT table is suggested (paragraph 10.2).

The project number is alphanumeric with 20 characters. The list of project numbers and names
defined in the PROJECT table is suggested (paragraph 10.3). It will be copied in its borings.

The contract number is alphanumeric with 20 characters. The list of contract numbers and names
defined in the CONTRACT table is suggested (paragraph 10.4). It will be copied in its borings

The region number is alphanumeric with 20 characters. The list of region numbers and descriptions
defined in the REGION table is suggested (paragraph 10.5).

The plan number is alphanumeric with 40 characters. It is used to enter the number of the main
plan in which the site appears.

The structure number is alphanumeric with 20 characters.

The description is alphanumeric with 255 characters to describe the site or the mandate.

In the Location tab...

The position of the site's origin, i.e. its lower left corner, can be defined by its easting and northing
(in meters), in the coordinate system, the NAD system and zone defined in the tab.

The site longitude and latitude can be entered or calculated.
They are used in the Google Maps tool integrated to the modules.
The size of the site is defined with its width and height; in meters.
The location of the site is alphanumeric with 255 characters.

The coordinate system is either MTM or UTM. The information is needed for coordinate
calculations.

The NAD projection system is either NAD27 or NAD83. The information is needed for coordinate
calculations.

The zone where the site is located is entered. Automatically, it will be copied as the zone of its
borings, but can be modified. The information is needed for coordinate calculations.

The angle is the orientation of the site domain with respect to the geographic North. The angle is
between 0 and 360 degrees.

In the Management tab...

The archiving code is noted with character A for 'archived'. When a site is archived, it is not
possible to modify, delete or insert data.

The archiving date is noted in the format yyyy-mm-dd hh:mi:ss.
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The person who archived the site (archived by) is alphanumeric with 40 characters.
The remark on archiving is alphanumeric with 255 characters.

A cartographic file can be associated to the site, with a maximum of 255 characters. By clicking on
the button right of the field, the Windows file selection screen opens. This cartographic file can be
displayed in the Pro and Site modules.

To save the file name with its full path, enable the option in the preferences. See the X3D
documentation.

The unit system is either Sl (international system) and IM (imperial system). By default, Sl is used
even if the field is empty.

Grouping is used to group sites together; with 5 characters.
Category is used to enter a code to categorize the site, with 20 characters.

Transfer is a 1-character code to classify records for their management.

At the bottom of the form, a list of tables linked to SITE is available. The number in parentheses next to

the table name indicates the number of records associated with the current site. By clicking on a table,

the form opens either on the existing values, or in "new" mode. The list includes Axis, Boring, Client,

Contract, Project and Regions.

5.1.1. Calculations

Geotec calculates the longitude and latitude of the site. The coordinate system and NAD must be
defined for the site.

If easting, northing and zone are entered, Geotec converts them to lat-lon.

If the width and height are also entered, Geotec calculates the site center in meters while taking
into account the angle, then converts into lat-lon.

If easting, northing or zone is not entered, Geotec calculates the average of the longitudes and
latitudes of the site’s borings.

' SITE - 1 of 1 record(s) - Status: saved EI@
UHEEEE Geh « « #>4|[Fxs DO6;& ?

Site: |DEMCI =l Limit = | Domain = | Map... |
Identification | Location | Management |

Type of site: I :I Client no.: |2|J|J|J (=] Region: IPETn‘E_RMERE :I

Municipal code: I :I Projectno.:  |P-21-ABC (=l Plan: I :I

Geologic province: I :I Contract no.: |C-2021-001 (=] Structure: I :I

Description:  [Tutorial (=l

List of tables finked: [ (=]
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ldentification | Location | Management |

Easting: I Width: I System: |r.1'rr.1 :I Zone: I ]
Northing: I Height: I NAD: INADss :I Angle: I
Longitude: I -T2.55341304 Location: |Cluebec City, Lebourgneuf neighborhood EI

Latitude: I 45.80311868

Figure 8 — Site entry form

5.2. Axis form

The form shows data from the AXIS table and its secondary tables AXIS_PI, AXIS_STRATA and
AXIS_PROFILE of the Geotec database. It is used to define axes or cross-sections. It is in the hierarchical
structure (Figure 1) just under SITE.

The Points< button is only active in the Site module. It is used to define the axis points directly with the
mouse. See the Site documentation.

The site number and the axis number together constitute the key of the records.

The site number identifies the site of the axis. The drop-down list shows all sites defined in the SITE
table.

The axis number identifies the axis. Enter up to 20 characters with letters, numbers and symbols - _
() . Accents and other special characters cannot be used.

In the Identification tab...

The type of axis is a code of 3 characters maximum. The axis is generally a surveyed line (LA) or a
seismic line (LS).

In Pro, the profiles of seismic lines can be projected onto the main axis. Their type must be LS in
order to be processed.

State is a 1-character field indicating is the location of the axis is Planned, Realized or Validated.
Chainage is the chainage of the first point, in meters. The chainage is numeric.

Range is the distance beyond which the borings are not projected on the profile views in the Pro
modaule, in meters. It is a numeric value.

If no distance is entered, Pro will use the distance set in the Pro options. If a distance is saved in the
database, it overrides the option set in Pro.

Spacing is used to enter the normal spacing between geophones measuring seismic velocities; in
meters.

Pro takes this distance into account when displaying profiles. If the distance between two
measurements in the AXIS_PROFILE table is greater than the spacing, the profile is not drawn
between these two measurements.
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e The phase is alphanumeric with 20 characters with Preliminary, Final and Revision as choices.

e  The contract number is alphanumeric with 20 characters. The list of contract numbers and names
defined in the CONTRACT table is suggested (paragraph 10.4).

e  The contractor who did the surveying is entered; with 40 characters.

e The location of the axis is alphanumeric with 80 characters.

e  The description is alphanumeric with 255 characters to describe the axis.

In the Management tab...

e The Realized by, Verified by, and Approved by fields allow 40 characters.

e Dates of survey, verification and approval are noted in the format yyyy-mm-dd hh:mi:ss.
e  Remark is alphanumeric with 255 characters for other notes.

e Transfer is a 1-character code to classify records for their management.

5.2.1. Survey points

The Survey points tab at the bottom of the Axis form shows data from the AXIS_PI secondary table of
the Geotec database. The tab is used to define the implementation points of the axes.

The control points of an axis can be the end points, the break points off the axis if it is a broken line,
and/or the intersection points (“P1”) for the tangents at the beginning and end of curved sections.

e  The site number, the axis number and the index together constitute the key of the records.
e Theindex (I) is the sequence number of the control points. It is an integer.

e The Xand Y coordinates of each point are then entered, in meters. Coordinates should be entered
in the coordinate system, NAD system and zone defined in the site of the axis. These are double
precision numbers with 3 decimal places. Values are required.

e  The radius of curvature (R) is “0” if the axis is a broken line, and more than “0” if the point is a PI.
The curvature direction is defined by the position of the control points around the current point.

e Tagis used to enter the identification of the point, or tag, with up to 20 characters. The tags mainly
characterize the Pl of a surveyed or seismic line.

e A plan number is used to enter the number of the reference plan containing the information. This
number can be up to 40 characters long.

e  Transfer is a 1-character code to classify records for their management.

5.2.2. Material for the strata

The Material for the strata tab at the bottom of the Axis form shows data from the AXIS_STRATA
secondary table of the Geotec database. The tab is used to define the materials of the layers.

e The site number, the axis number and the material together constitute the key of the records.
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e Material indicates the material type of the layer. The list of materials and their description defined
in the MATERIAL table is suggested (paragraph 10.9).

e  The mean seismic velocity for the material type is defined. The suggested unit is m/s.

5.2.3. Seismic lines

The Seismic Lines tab at the bottom of the Axis form shows data from the AXIS_PROFILE secondary table
of the Geotec database. The tab is used to define a layer profile along a given axis and the measured
seismic velocities.

e  The site number, the axis number, the material and the distance (D) together constitute the key of
the records.

e  The material indicates the type of material of the layer for which the survey or seismic profile is
done. The list shows the materials inserted in AXIS_STRATA for the same site and axis.

In Pro and Site, the color used for the profiles is the one associated with the material defined in the
MATERIAL table.

e The distance (D) contains the chainage of the profile point. Chainage is double precision with 3
decimal places.

e  The elevation (Z) of each profile point is then entered; in meters. A value is required.

e The Xand Y coordinates of each profile point can be entered, in meters. The coordinates are in the
coordinate system, NAD system and area defined in the site of the axis.

e  The velocity contains the seismic velocity recorded at each point for the layer represented by the
type of material. The suggested unit is m/s.

e  Transfer is a 1-character code to classify records for their management.

' AXIS - 1 of 1 record(s) - Status: saved E\@
U EEEE & « « 8 »» |Fxw BO6H| 2
Site: ITUNNEL =l Axis: IA (=] Points =
| Management |
Type: I :I Chainage: I Phaze: I :I Contract I'IIJ.I :I
State: IP :I Range: I Contractor: | (=]
Spacing: I Location: | (=]
Description: | (=]
Survey points | Material for the strata Seismic lines |
# | X b R TAG PLAN_NO T
1 Q/ 1 301455.783 5043576288 0.000 -
2 \\/ 2 301473701 5044065.381 100.000
3 Q/ 3 2058667 488 5048547 439 150.000
4 \\/ 4 298530 547 5046507 504 0.000 -
L 4
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Survey points Waterial for the strata Seismic lines |

# MATERLAL D = VELOCTY X b T

57 \\/ R1 250.000 294300 1500.000 T &
58 \\/ R1 255.000 296.300 1150.000 T

59 o [R1 260.000 299.500 1150.000 T -
60 \\/ ROC 0.000 287.500 4700.000 T

61 \\/ ROC 5.000 286.500 4700.000 T

62 \\/ ROC 7.500 234,900 4700.000 T -

Figure 9 — Axis entry form

5.3. Boring form

The form shows data from the BORING table of the Geotec database. It identifies and describes a boring.

It is in the hierarchical structure just under SITE (Figure 1).

The Borings< button is only active in the Site module. It is used to define the location of projected

borings directly with the mouse. See the Site documentation.

The site number and the boring number together constitute the key of the records.

The site number identifies the site of the boring. The drop-down list shows all sites defined in the
SITE table.

The boring number identifies the boring. Enter up to 20 characters with letters, numbers and
symbols - (). Accents and other special characters cannot be used.

In the Identification tab...

The boring type is a 2-character code to specify the nature of the boring. The default types present
in the Geotec database are listed below. If the type is present in the lists table, its description is
displayed in the field right of the Type field.

Table 1 — Default types of borings

Type Description Type Description

co Cobra TP Test pit

cpP Piezocone Pz Stand alone piezometer
AT Air track QcC Quality control

GP Guelph permeameter AS Auger sample hole
MA Manual sampling HA Hand auger

PT Dynamic penetration test BH Borehole

SP Static penetrometer TR Trench

State is a 1-character field indicating whether the boring is Planned, Realized, Validated or
Archived. When a boring is archived, it is not possible to modify, delete or insert data.

The stop code is a 1-character field indicating the reason for the end of boring, such as on Blocks, at
Determined depth, Forced, Undetermined, on probable Rock and Voluntary.
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The reference can contain a code indicating the reference elevation: the elevation of the natural
terrain (NG) or the elevation of the drill floor (FL). The calculations are always made with the NG.

The ground level at the location of the boring is entered; in meters. It is used in various elevation
calculations. If the ground level is modified, the piezometric levels of the borehole can be
recalculated.

The floor level of the drill, for a borehole, is entered; in meters.

The total depth of the boring is automatically incremented when data is entered in the other
forms. It can also be changed manually.

The rock depth is inserted automatically when the first rock layer (type R) is entered for the boring.
It can also be changed manually.

The natural soil depth is entered; in meters.
The sloughing depth is entered; in meters.
The boring start and end dates are in format yyyy-mm-dd hh:mi:ss.

The project number is alphanumeric with 20 characters. The list of project numbers and names
defined in the PROJECT table is suggested (paragraph 10.3). It was copied from the site if it was
defined.

The contract number is alphanumeric with 20 characters. The list of contract numbers and names
defined in the CONTRACT table is suggested (paragraph 10.4). It was copied from the site if it was
defined.

A parent boring can be defined for the boring. The drop-down list shows all borings from the same
site. Data from the boring and its parent can be displayed simultaneously in Log. See the Log
documentation.

Remark is alphanumeric with 255 characters for other notes.
The contractor for drilling is entered; with 80 characters.
The dossier number of the contractor is entered; with 40 characters.

The source is used in the control of materials and indicates where the material was taken; with 20
characters.

Material indicates the type of material for the control of materials, with 20 characters. The list of
materials and their description defined in the MATERIAL table is suggested (paragraph 10.9).

In the Location tab...

The zone where the boring is located is entered. It was copied from the site if it was defined. The
information is required for coordinate calculations.

The easting and northing of the boring can be entered or calculated, in meters, in the coordinate
system and NAD defined in the site of the boring.
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Longitude and boring latitude can be entered or calculated.
They are used in the Google Maps tool integrated to the modules.

The dip of the boring (in degrees) is entered. It is used in various elevation calculations and in
projections.

The azimuth of the boring (in degrees) is entered. It is used in projections.

The reference is alphanumeric with 40 characters to indicate the type of boring reference (for
example: geodesic, arbitrary).

The plan number is alphanumeric with 255 characters. It is used to enter the number of the main
plan on which the boring is shown.

The boring location is alphanumeric with 80 characters.

The axis number is a string of 20 characters. The axes defined in the AXIS table are shown in the
list. The Pro module shows the borings whose coordinates are defined. If a boring does not have
coordinates but has an axis number, a chainage and possibly an offset, Pro will show this boring
along the axis using the defined chainage and offset.

The chainage and offset to the centerline determine the position of the boring relative to the axis.
If an axis number is associated to the boring, the chainage and offset will apply for the
representation of the boring along this axis specifically, if the two coordinates of the boring are not

defined.

According to geotechnical convention, if a boring is to the left of the axis line, its offset is negative.
To determine the left and right of an axis line, look towards the increasing chainages.

In the Equipment tab...

The drill used is entered; with 40 characters.

The type of hammer used for driving the sampler is entered, with 40 characters.
The fall height of the hammer is entered; the suggested unit is the meter.

The fluid used for drilling is entered, with 40 characters.

The list of casings is written, with 40 characters.

The diameter of the main casing used is entered, in millimeters.

The corer used for drilling is entered; with 40 characters.

The diameter of the corer is entered, in millimeters.

The A/R field is used to indicate whether the azimuth is apparent (“A”) or real (“R”).

The type of compass is indicated by “0” if pivoting, or “1” if gyrating.

In the Hydrogeology tab...
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For the groundwater, up to 2 measurements can be entered with:

o The depth of the water table; suggested unit is meter

o The measurement date, in the format yyyy-mm-dd hh:mi:ss

o The casing depth at the time of measurement (in meters)

o The stabilization time, in hours

o  Five remarks of 2 characters can be added regarding the groundwater measurement.

For piezometric installations:

o  Barometric correction can be applied for vibrating wire piezometers and water level
dataloggers such as Level Logger.

Select the barometric station to associate to the nest of piezometers installed in the boring.
The list of barometer numbers defined in the BAROMETER table is suggested. Double-click in
the field to open the Barometer table. See paragraphs 6.3.3 and 6.4 for the piezometer
calculations and barometer definition, respectively.

Enter a default B1 value. This value is used if there is no barometric pressure for the date of
the piezometric level.

o Todisplay on the boring log the water depth on a specific date, enter a Selected date in the
format yyyy-mm-dd hh:mi:ss. Otherwise, the latest reading date is used.

A non aqueous phase liquid observed in the boring can be described with:

o Its depth; suggested unit is meter
o Its measurement date, in the format yyyy-mm-dd hh:mi:ss
o The type of contaminant

o  The thickness of the non aqueous phase liquid; in millimeters.

In the Management tab...

The Driller, Technician, Compiled by, Verified by, Approved by, and Project manager can have up
to 40 characters.

The printing date of the boring report is automatically inserted into the database by Log when the
user prints a boring report.

When a record belonging to the current boring is modified and saved, the modification date is
updated.

A style file associated to the boring can be defined, with 255 characters. This field is used by Log if
the parameter is checked in the options of Log.

A photo can be associated to the boring, with a maximum of 255 characters. By clicking on the
button right of the field, the Windows file selection screen opens. The photo can be displayed if an
object in the style file is associated with this field in Log.
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To save the photo with its full path, enable the option in the preferences. See the X3D
documentation.

e A photo description can be entered, with 255 characters.

e  The scale can be entered (humber of meters on field per meter on paper). It will be used by Log in
the boring display, if the parameter is checked in the options of Log

e The precision on the level allows you to enter the accuracy on the reading of the elevation of the
boring which depends on the method of obtaining: GPS, surveying, etc.

e  Category is used to enter a code to categorize the boring, with 20 characters.
e  Transfer is a 1-character code to classify records for their management.
In the Validation tab, there are fields added and described by the City of Montreal.

At the bottom of the form, a list of descriptive tables linked to BORING as well as a list of in situ tests is
available. The number in parentheses next to the table name indicates the number of records associated
with the current boring. By clicking on a table, the form opens either on the existing values, or in "new"
mode.

The list of descriptive tables includes Casings (Boring methods), Cobbles, Ground, Observations,
Piezometers, Rock Joints, Runs, Samples, Stratigraphy and Trench / Test pits.

The list of in situ tests includes Absorption, Cobra, Concentrations, Static Cone, Piezocone, Dynamic
Cone, Geocamera, Lugeon, Permeability, Pressuremeter, Property values (Other properties) and Vane.

5.3.1. Calculations

Geotec calculates the longitude and latitude of the boring, or its X and Y coordinates. In both cases, the
coordinate system and the NAD must be defined for the site of the boring. The user chooses which
conversion to do in the Calculation window.

e By selecting to calculate longitudes and latitudes, Geotec uses the easting, northing and zone of the
boring to convert into lat-lon.

e By selecting to calculate coordinates, Geotec uses the longitude and latitude to convert into
easting, northing and zone.
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Site: (s Ell Boring:  |BH-01 (=] Borings < |
Identification | Location | Equipment | Hydrogeology | Management | alidation

Type: [BH [=] [Borehole

State: IR :] Stop code: I :I Referen ce:l :]

Ground level: I 414,300 Start date: E|}21 -10-05 00:00 Contractor: I :]
Floor level: I End date: El}21 -10-07 00:00 Dossier: I :]
Total depth: I 11.200 Project no.: PRH Source: I :]
Rock depth: I 9.500 Contract no.: Ic_2021_uu1 :] Material: I :]
NMatural soil depth: I Parent boring: | =l
Sloughing depth: I Remark: ITuturiaI E
List of descriptive tables: | (=]

List of in situ tests: | (=]

ldentification | Equipment | Hydrogeology | Management | Validation i

Zone: I 8
I 343873.200

Northing: I 5185065.800

Easting:

Dip: I
Azimuth: I
Reference:m

Axis: I :]
Chain age:l
Offset I

Longitude: I _72.08307481 Plan: | =l
Latitude: 45.80399273 Location: |Ea,st end of the future dam E

ldentification | Location | Hydrogeology | Management | “alidation I
Drill: |cME-55 =l Hammer: s tomatic (=] Fall I—
Fluid: | =l
Casings:  |NWY =l Diameter: I
Corer: INQ =l Diameter: I
AJR: I :] Compass: I :]

ldentification | Location | Equipment | Hydrogeology | Management | “alidation I

— Groundwater Piezometric installations
Depth Measurement date Casing depth Stabilization

1

1.450 |2I}21—1 0-06 00:00:00

Barometric =tation: I :I

z | | | | Default B1: I

Remarks: | (=] (=] (=] (=] =l Selected date: I
— MNon-aguecus phase liguid

Depth Measurement date Type of contaminant Thickness

| 4400 [2021-10-05 00:00:00 |Hydrocarbons =1 | 0.270

Figure 10 — Boring entry form
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5.4. Sample form

The form shows data from the SAMPLE table of the Geotec database. It is used to describe the samples
taken along a borehole. It is in the hierarchical structure just under BORING. All laboratory tests will be
linked to the defined samples.

The site number, the boring number and the sample number together constitute the key of the
records.

e The site and boring numbers identify the boring along which the sample was taken. The drop-down
lists show all sites that have a least one boring defined in the BORING table, then all borings of the
BORING table for the selected site.

e The depth increment can be entered. A new sample will be positioned at a depth equal to the top
depth of the previous sample plus the increment.

Without an increment, sampling is considered continuous. A new sample will be positioned at a
depth equal to the bottom depth of the previous sample.

e  When adding samples, choose the sample state via the radio buttons or use the same sampler as
the previous one.

o If the box Same sampler is checked, the state, type and length of the previous sample are
copied to the new one and the number is automatically incremented.

o If the box Same sampler is not checked, all fields are inactive until the state is chosen. Choose
between remolded, intact, core or grab. The type and length associated with the state are then
entered and the number is automatically incremented.

. The sample number identifies the sample or subsample. Enter up to 19 characters with letters,
numbers and symbols - _ () . Accents and other special characters cannot be used. The number is
copied to the Parent field, which is used only for subsamples.

o  The number of the first sample is suggested as 01. Modify it if desired.

o  The number of the samples added in the current boring is based on the previous sample
(number and format). For example:

With 002, the next will be 003. With GL-10, the next will be GL-11.
In the Description tab...
o The State field mirrors the top radio buttons. Depending on the state of the sample, some fields are
disabled. A default type and length are associated with each state if radio buttons are used (not

Same sampler). These can be specified by editing the drop-down list of the STATE field in the lists
table.

Values must be G, R, | and C. Descriptions are specified as: label, type, length (in meters). If the
types and lengths are not specified, Geotec uses:

R = Remoulded, SS, 0.6096
| = Undisturbed, ST, 0.6096
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C - Rock core, CR, 1.524
G - Grab, GB, 0.3048

The state is used in Log, Pro and Site to symbolized the samples.

The sample type is a 3-character code to indicate the type of sampler used to take the sample.
When a new sample is added, the type of the previous or the type associated to the state is
suggested but can be modified. The default types present in the Geotec database are listed below.

Table 2 — Default types of samplers

Code Sampler Code Sampler

AS Auger sampler SC Split corer

CcT Corer tube SS Split spoon

CR Diamond rock core ST Thin wall sampler (Shelby)
GB Grab sample T™W Thin wall sampler
MA Manual Vi Vibration

PS Piston sampler wcC Water content

QcC Quality control sample ws Wash sample

The top depth of the sample is entered; in meters. When a new sample is added, the top depth is
suggested by default, based on the depth increment.

The sample length is either entered directly, or calculated by entering the bottom depth. When a
new sample is added, the length of the previous one or the length associated with the state is
suggested.

The bottom depth of the sample is not a field of the database. It is calculated when the user enters
the length. If the user enters a bottom depth for the sample, its length will be calculated.

The caliber of the casing or corer is entered; with 10 characters.
N1 to N6 are the number of blows per six inches; as integers.

N is the standard penetration value; this value is the sum of N2 and N3. The N value is shown
automatically when N2 and N3 are entered; the user can modify it.

A remark on N can be entered with 40 characters, typically to indicate a refusal length.
Driving energy can then be entered, a numeric value.

Recovery length is not a database field. By entering a value, the recovery (%) is automatically
calculated.

The recovery (in %) can be calculated from the length entered, or entered directly. If the recovery
is 0%, Log, Pro and Site symbolize the sample state as 'Lost'.

The cumulative length of pieces greater than 4 inches (RQD) is not a database field. By entering a
value, the RQD is automatically calculated.

The RQD (%) can be calculated from the length entered, or entered directly.
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Pocket penetrometer (PP) resistance is numeric, in kPa.
USCS classification can be entered or calculated.

If the USCS field is shown in Log, Pro or Site, the color of the material defined in the MATERIAL table
or the pattern starting with U_ can be displayed. See the Log documentation.

Tests is alphanumeric with 255 characters and is used to list other in-situ or laboratory tests done
on the sample.

Chemical analyses is alphanumeric with 255 characters and is used to list the chemical analyses
done on the sample.

The description of the sample can be done via the soil description matrix which opens via the icon
#i. The matrix is described in paragraph 6.2. The description can also be entered manually, with 511
characters. A rock description matrix is for future development.

In the Management tab...

The sampling date is in yyyy-mm-dd hh:mi:ss format.

The sample lab number is alphanumeric with 20 characters maximum.
The duplicate number is added, if desired, with 20 characters.

The intact tube number can be entered, up to 10 characters.

A photo can be associated to the sample, with a maximum of 255 characters. By clicking on the
button right of the field, the Windows file selection screen opens.

To save the photo with its full path, enable the option in the preferences. See the X3D
documentation.

The Sampled by, Compiled by and Verified by fields are used to enter name of the technician, the
person who compiled the information, and the inspector when the sample was taken.

Remark is alphanumeric with 255 characters for additional details on the sample.
When a modification to the sample is saved, the modification date is updated.
Transfer is a 1-character code to classify records for their management.

To estimate the exploitable height of a borrow pit, we have the material and its top and bottom
depths. The list of materials and their description defined in the MATERIAL table is suggested. If the
sample lies within a stratigraphic layer, the top and bottom depths of the layer are indicated.

If the Material field is displayed in Log, Pro or Site, the color of the material defined in the
MATERIAL table can be displayed.

When the calculation is done (via the button % or using Action > Calculate), the calculation date is
updated.

In the Properties tab...
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e  The percentage of organic matter and the concentration of VOC (volatile organic compounds) are
8-character and alphanumeric.

e  The olfactory and visual observations are alphanumeric with 4 characters, to describe the
organoleptic observations.

e Rock properties are obsolete fields and should be used via the RUN table (i.e. rock strength, degree
of fragmentation, number of joints, joint set number and weathering).

At the bottom of the form, a list of laboratory tests is available. The number in parentheses next to the
table name indicates if a test is associated to the current sample. By clicking on a table, the form opens
either on the existing values, or in "new" mode.

The list of laboratory tests includes Concentrations, Consolidation, Density, Fall Cone (Swedish cone),
Grain size analysis, Soil Relative Density, Consistency Limits, Proctor and Shear.

5.4.1. Sub-samples
Sub-samples are added to the current sample via the Add a sub-sample button.
e  The Add a sub-sample button is active when positioned on:

o Asample that has no subsample.
o The last sub-sample of a sample, if the bottom depth of the sample has not been reached.

e By clicking on the button, the number of the first sub-sample is set to 'A'. The value can be modified
but must have 1 character only. The number of subsequent sub-samples increments alphabetically.

This number is concatenated to the number of the main sample (parent) and copied in the Sample
field, e.g. 002A, GL-11C.

e  The top depth of the sub-sample is suggested and can be changed. For the A, it is suggested as the
top of the main sample. For the following, it is suggested as the bottom of the previous sub-sample.

e The length of the sub-sample is entered, or can be calculated by entering the bottom depth.

e The bottom depth of the sub-sample must be entered for the A. It is suggested for the following as
the bottom of the main sample.

e  The description of the sub-sample is done the same way as the main sample. Logically, if sub-
samples are present, the main sample will not be described.

e  Several fields are disabled for sub-samples (including N, recovery, RQD, etc.). All other fields can be
entered as for samples.

5.4.2. Create a stratigraphic layer

Stratigraphic layers can be created from the samples. The button Create a stratigraphic layer is active
when positioned on a sample or a sub-sample and its bottom depth is greater than the maximum
bottom depth found in the STRATIGRAPHY TABLE for the current boring.
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By clicking on the button, the description matrix opens and a new layer is proposed.

The layer begins at the bottom depth of the previous layer, or at 0 if there is no layer yet.
The layer ends:

o  Atthe top depth of the current sample or sub-sample if its Description is empty.

o  Atthe bottom depth of the current sample or sub-sample if it has a Description.

o The bottom depth of the layer can be modified if necessary.

The matrix shows a weighted average of the descriptive elements of all samples and sub-samples
found between the top and bottom of the layer. The values can be modified. By clicking OK, the
layer is saved.

5.4.3. Calculations

Geotec calculates the description of the sample or sub-sample based on the values selected in the

matrix (paragraph 6.2). The user has the choice to modify all descriptions in the calculation, or only the

records whose description is empty. To do this, check the box Fill empty fields only.

This makes it possible to quickly calculate the sample descriptions in English or French without having to

reopen the matrix for each sample.

0 SAMPLE - 12 of 16 record(s) - Status: saved e[ 5]
Eﬁ B e HqH» N Ew e e gy ?
Site: |DEMU [z] Boring: |BH-02 [zl sample: |12 :I
<¢ Remolded > Intact > Core > Grab Parent: |12 :I
ﬂ Same sampler Depth increment (m): IU_?&ZD Add a sub-sample | No: I :I

Management I Properties I Create a stratigraphic layer |
State: R -] Nitong: | 22 | 31 | 37 | 52 | | N=| &8
Type: ISS :I Remark on N: I :I Driving energy: I
Top depth: I 10.2000 Recovery: 0.458 m I 75.000 % PP: I
Length: I 0.6100 RQD: I m I % USCS: ISM :I
Bottom depth: I 11.4100 Geotechnical tests: | (=]
Caliber: I :I Chemical analyses: | (=]
Description: |Si|ty and gravelty sand, trace clay. E

List of laboratory tests: | (=]

Geotec $Sobek



Description | | Properties |
Sampled on: [2021-10-08 00:00:00 Sampled by: |Sobek (=1
Laboratory no: | [zl compiled by: | (=]
Duplicate no: | =] WVerified by: | (=]
Intact tube no: | [z] Remark: | (=
Photo no: [ [ Modified on: [2022-08-30 16:13:53 Transfer: [ =]

— Exploitable depths of borrow pit
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Waterial: I :] Top: I

Bottom: I Calculation date: I

Description | Management |

Envirenmental properties Rock properties
Crg. mat.: I_E Visual observations: |1_E Strength:
VOC: 115 Olfactory observations: IZ_E Fragmentation:

Figure 11 —

Number of joints:
Joint =&t number:

Weathering:

11

Sample entry form

6. Entry forms for boring description

In the Entry forms menu, the entry forms for boring description are available via the buttons of the first

tab. They include the stratigraphy description, installation of wells or piezometers, description of

trenches, boring methods, and fields observations.

6.1. Stratigraphy form

The form shows data from the STRATIGRAPHY table of the Geotec database. It is used to describe the

stratigraphy along a boring.

e  The site number, the boring number, the type of strata and the top depth together constitute the

key of the records.

e  The site and boring numbers identify the boring along which the stratigraphy is described. The

drop-down lists show all sites that have a least one boring defined in the BORING table, then all
borings of the BORING table for the selected site.

e  The strata type is a 1-character code, either S, R, T, E or U.

o Simplified (type S): for soils. It is recommended to use the soil description matrix (paragraph

6.2).

o  Rock (type R): for rocks. The top depth of the first rock layer is copied into the ROCK_DEPTH

field of the boring.

o Text (type T): to display a remark at a specific depth without creating a layer.

o End of boring (type E): to add a custom description explaining the end of boring conditions,
which will be displayed at the bottom of the boring report.
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o Unified (type U): for future development, with selection of the unified classification.

The top depth of the layer is required. By default, the top of the first layer is at 0 meter (or feet).
The top of subsequent layers is equal to the bottom of their previous layer. These values can be
modified.

The bottom depth of the layer is entered, if applicable. The bottom depth is required for strata of
type S, Rand U.

The description of the strata can be done via the soil description matrix which opens via the icon &,
for the layers of type S. The matrix is described in paragraph 6.2. The description can also be
entered manually, with 511 characters. A rock description matrix is for future development.

The stratigraphic code defines the materials of the layer. The use of the field varies depending on
the selected strata type. The code is filled in automatically if materials are selected via the matrix
(paragraph 6.2).

o Type S (simplified): this code is filled in automatically if the matrix is used. Up to 6 materials
can be defined. The drop-down list shows the materials named S_name in the current patterns
file (.ptn).

o Type R (rock): the user defines the dominant rock material. The drop-down list shows the
materials named R_name in the current patterns file (.ptn). A large number of R-type patterns
can be found in the geotec8.ptn patterns file.

o Type T (text): stratigraphic code is not used.

o Type E (end of borehole): to show that the boring stopped on rock, enter R in the stratigraphic
code, which will display a rock symbol in the boring report. Otherwise, the code is not used.

o Type U (unified): the user defines the material of the layer according to USCS classification. The
drop-down list shows the materials named U_name in the current patterns file (.ptn). The U-
type materials found in the geotec8.ptn patterns file are listed below.

Table 3 — Unified classification

Symbol Component Symbol Component
GP Poorly-graded gravel oL Organic silt
GW Well-graded gravel MH Highly plastic silt
SP Poorly-graded sand CH Highly plastic clay
SwW Well-graded sand OH Organic clay
ML Low plasticity silt Pt Peat
CL Low plasticity clay

The Log, Pro and Site modules will use the stratigraphic code and relative proportion, if applicable, to

display stratigraphic symbols representing each layer.

The relative proportion is filled in automatically if the soil matrix is used. It is used only for a type-S
layer and can have a maximum of 6 digits. It indicates the relative proportion of each material
defined in the stratigraphic code.

o 1:dominant material (> 35%)
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o 2:lower abundance material (20% to 35%)
o  3:scarce material (10% to 20%)
o  4:trace material (1% to 10%)

For example, silty sand, some clay, trace gravel will be listed as:
Code = SMCG and Proportion = 1234

For other types, leave the field empty or put 1.
e The top line allows you to force a type of line at the top depth of the layer in the boring report.

o L0 removes the separator line
o L1 putsasolid line

o L2 puts a dotted line

o L3 puts adashed line

e  Layer material is alphanumeric with 20 characters. The list of materials and their description
defined in the MATERIAL table is suggested (paragraph 10.9).

If the Material field is displayed in Log, Pro or Site, the color of the material defined in the
MATERIAL table can be displayed.

e The wet density of the layer is recorded, in kg/m3. It can be used in the calculations of the vertical
stress in the Piezocone form (paragraph 8.3).

e  The type of deposit is a 2-character code.
e  Geological formation is a 3-character code.
e  Geological group is a 2-character code.

e  Properties 1 to 4 are additional 3-character codes to describe other properties of the layer, if
needed.

e  When a modification to the stratigraphy is saved, the modification date is updated.

e When the calculation is done (via the button % or using Action > Calculate), the calculation date is
updated.

e  The priority is an integer allowing to define the priority of the layer relative to the deposit
sequence.

e  Transfer is a 1-character code to classify records for their management.

6.1.1. Calculations

Geotec calculates the description of type-S layers based on the values selected in the matrix (paragraph
6.2), which includes the stratigraphic code and the relative proportion. The user has the choice to
modify all descriptions in the calculation, or only the records whose description is empty. To do this,
check the box Fill empty fields only.
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This makes it possible to quickly calculate the layer descriptions in English or French without having to
reopen the matrix for each layer.

Records of type E, T, U or R are not affected by the calculations.

W STRATIGRAPHY - 4 of 10 record(s) - Status: saved =N =R

[ E@E &t « « 8> 0 Fx2 DO ?
Site: [DEMO (=] Boring:  |BH-02 (=]
Strata type: IS :I Stratigraphic code: ICMS :I Top line: I :]
Top depth: I 4000 Relative proportion: 123 Material: I :]
Bottom depth:l 5.800 Dengity: I
Description: |Natura| soil. Sitty clay, =ome sand (fine), grey, firm, moist. Stratified. E
Type of deposit: I :] Properties Modified on: IEIJZZ-IJB—BD 16:53:09
Geologic formation: | :] 1 I :] 3| :] Calculation date: |E|321_12.21 13:01:29
Geologic group: | =l | (=] 4| =l Pril:lr'rty:l Transfer: m}

Figure 12 — Stratigraphy entry form

6.2. Soil description matrix (samples and layers)

The soil description matrix is used to describe soils from samples and sub-samples (paragraph 5.4) and
from stratigraphic layers (paragraph 6.1). It opens via the icon right of the Description field.

By selecting the descriptive elements, the textual description is automatically generated according to
the following order. It is displayed in the middle of the matrix.

Category. Material (size), gradation, shape, color, oxidation, density / consistency,
plasticity, moisture, calcareous. Structure. Presence (%) (list of debris). Inclusions. Evidence
of contamination.

The sample number, sub-sample number, or layer depths are shown at the top left of the matrix.

The Copy from previous button at the top copies the matrix information from the previous record as
well as the description, if any manual edits were done.

Click Cancel to exit the matrix without keeping the changes. Click OK to exit the matrix and copy the
generated description in the Description field of the table. It will replace a description that has already
been entered.
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Soil description >

Depth: 4.00-5.80 m | Copy from previous I Cohesive |
Category:  |Natural soil = codet: [ouws =] 123
Prop. % Clay 5iit Sand Gravel Presence of (%)

Main =35 <¢ > > > J Dmax (mm}) I—

Ad 20 > @ > % _ | cobbles | =1
Some =10 > > <¢ > J Boulders I :I
Trace =1 > > > > J Org. Mat. I :I
_| pewris | =
Color: |Grey [x] Sstructure  [stratified (=]
Inclusions: | (=]
Contamination: | (=]
Matural soil. Sitty clay, some sand (fine), grey, firm, moist. Stratified. j
E
Sand Consistency Plasticity Moisture
ﬂ Fine J Very soft J Ho J Dry

J Medium J Soft J Low J Damp
J Coarse ﬂ Firm J Medium ﬂ Moist

Gravel | sar | Hign | wet

| Fine | very stiff | saturated
J Coarse J Hard Calcareous
Gradation | het

| Poorly graded  Oxidation | signtty
J Well graded J Unoxidized J Very

J Gap graded J Oxidized

Figure 13 — Soil description matrix
Category

The category is the main type of soil or rock. The category can be presented in boring reports in bold,
italic, underlined and/or capital letters.

Materials
The materials can be selected at 2 places:
e  Either via the radio buttons to indicate the proportions of clay, silt, sand and gravel.

o The first material selected is set to ‘Main’.

o  Only two materials can be selected as ‘Main’; the third being automatically set to ‘Adjective’
for a maximum of 100% material.

o Toremove a material selection, touch the radio button again.
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e  Either via the drop-down list at the top right of the matrix. Only one can apply per sample or layer.

The codes corresponding to the materials selected (either from the drop-down list, the proportions
table or the presences) are indicated in the field of the drop-down list, as information. Up to 6 materials
can be selected. The proportions are also indicated next to the drop-down list, with the first digit
corresponding to the first code, the second digit to the 2nd code, etc. Patterns associated to the codes
and proportions are displayed in Log, Pro and Site. These values are saved in the CODE1 and PROP fields
of the SAMPLE and/or STRATIGRAPHY tables.

e A main material (from the table or the drop-down list) has a proportion of 1 (> 35%)
e  An adjective has a proportion of 2 (20-35%)

e 'Some' has a proportion of 3 (10-20%)

e 'Trace' or 'Presence' has a proportion of 4 (< 10%)

Primary and secondary materials may be presented in boring reports in bold, italic, underline and/or
capital letters.

Presence (%) of cobbles, boulders and organic matter

You can add the percentage of cobbles, boulders and organic matter in the text field, as well as the
maximum diameter. To see it in the description, check its box.

Debris

This is an 80-character field to list all debris. Check its box to see them in the description.
Color

The color can be entered, with 40 characters. It is included in the description.

Structure

The soil structure can be entered. It is included in the description. It can provide information about the
geologic origin, the in-situ permeability, the contaminant pathways, etc.

Inclusions and contamination

Any inclusion or contamination can be indicated here, with 80 characters. These values are added at the
end of the description.

Particle size

When sand is selected in the proportions table, the Sand item becomes active at the bottom of the
matrix. Same thing with gravel. Up to 2 checkboxes can be selected. The particle size will be indicated in
parentheses in the description.

Gradation
The gradation can be defined. One checkbox can be selected. It’s included in the description.

Density or consistency
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If we have a clay or a silty clay with no other main material, the Consistency item is present and up to 2
checkboxes can be selected. Otherwise, the Density item is present and up to 2 checkboxes can be
selected. It is possible to force the use of Density or Consistency via the Cohesionless / Cohesive button
at the top right.

If the N-value is entered in the sample definition, the corresponding density or consistency is
automatically selected based on Table 4. The selection can be modified. The density or consistency
range is included in the description.

Table 4 — Density or consistency based on N-value

N-value Density N-value Consistency
<5 Very loose <3 Very soft
5-10 Loose 3-4 Soft
11-30 Compact 5-8 Firm
31-50 Dense 9-15 Stiff
>50 Very dense 16-30 Very stiff
>30 Hard

Oxidation

The oxidation state can be defined. One checkbox can be selected. It’s included in the description.
Plasticity

The plasticity can be defined. Up to 2 checkboxes can be selected. It’s included in the description.
Particle shape

When gravel, cobbles or boulders is selected, the Shape item appears at the bottom of the matrix. Up to
2 checkboxes can be selected to describe the angularity. The particle shape is included in the
description.

Moisture
The moisture can be defined. Up to 2 checkboxes can be selected. It’s included in the description.
Calcareous

The calcareous state can be defined. Up to 2 checkboxes can be selected. It’s included in the description.

6.3. Piezometer form

The form shows data from the PIEZOMETER table and its secondary tables PIEZOMETRIC_LEVEL and
PIEZOMETER_SEAL of the Geotec database. It is used to define the characteristics of the piezometers,
observation and pumping wells, as well as the different materials used for their installation and the
piezometric levels recorded.

e  The site number, the boring number and the piezometer number together constitute the key of
the records.
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The site and boring numbers identify the boring where a well or piezometer(s) have been installed.
The drop-down lists show all sites that have a least one boring defined in the BORING table, then all
borings of the BORING table for the selected site.

The piezometer number identifies the piezometer. Enter up to 20 characters with letters, numbers
and symbols - _ (). Accents and other special characters cannot be used.

The installation code is selected. The code’s description is automatically copied into the field to its
right, which can be edited. The drawing of the installation and the calculations vary according to the
code selected.

o  Hfor Hydraulic or T for Open Tube

o Sfor Sleeve or R for O’ring

o Efor Electric or V for vibrating wire

o P for Pneumatic

o Lfor water level datalogger such as Level Logger

The type of installation is filled based on the code selected and can be modified. It is 80-character
alphanumeric.

The serial number of the piezometer installed is noted with 20 characters.

A maximum interval between 2 measurements of piezometric levels (in days) can be imposed, for
the Time module. When the number of days between two consecutive measurements is greater
than the imposed interval, the curve will be interrupted between these two measurements. With a
value of 0, no discontinuity is made.

The type of sealer used is enter, with a maximum of 80 characters.

The Stop code is a 1-character field indicating the reason the well / piezometer stopped being
driven, such as Forced, Undetermined and Voluntary.

The installation date is noted in the format yyyy-mm-dd hh:mi:ss.

When a modification to the installation is saved, the modification date is updated.

When the calculation is done (via the button % or using Action > Calculate), the calculation date is
updated.

The screen code is selected. The code’s description is automatically copied into the field to its right,
which can be edited. The drawing of the screen varies according to the code selected.

o Cfor Casagrande (drawn as a rectangle)
o T for Pierced Tube (drawn as a rectangle with horizontal lines)
o P for Point (drawn by a rectangle and a triangular tip at the end)

The type of screen is filled based on the code selected and can be modified. It is 80-character
alphanumeric.
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e Opening is the size of the openings in the screen; in millimeters.

e The screen length is entered; in meters. It is used in the drawing and calculations.

e  The bottom depth of the screen is entered; in meters. It is used in the drawing and calculations.
e  The screen diameter is entered, in millimeters.

e  The protector code is selected. The code’s description is automatically copied into the field to its
right, which can be edited. The drawing of the protector varies according to the code selected.

o B for protective box (drawn as a box around the tube)
o T orother for protective casing (drawn as vertical rectangles surrounding the tube)

e The type of protector is filled based on the code selected and can be modified. It is 80-character
alphanumeric.

e  The diameter of the protector is entered, in millimetres.
e  The length of the protector is entered; in meter. It is used in the drawing.

e The top depth of the protector is entered, in meters. A negative depth means that the top of the
protector is above the natural ground. It is used in the drawing.

e The cover type is entered, with 80 characters. If a value is defined, the cover can be drawn at the
top depth of the protector.

e The type of upper cap is entered, with 80 characters. If a value is defined, the upper cap can be
drawn.

e The type of lower cap is entered, with 80 characters. If a value is defined, the lower cap can be
drawn.

e  Remark is alphanumeric with 255 characters for additional details on the installation.

e  The Inactive checkbox can be checked to indicate that a piezometer is not longer being monitored.
e  Transfer is a 1-character code to classify records for their management.

Open Tube

This section is present for all installation codes except P, E and V.

e  The tube diameter is entered; in millimeters.

e  The depth of the top of the tube is entered; in meters. If the tube is above ground, the top depth
must be negative. It is used in the drawing and calculations.

Pumping chamber
This section is present for all installation codes except L, P, Eand V.
e  The type of pumping chamber is entered, with 80 characters.

e  The diameter of the pumping chamber is in millimeters.
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o  The length of the pumping chamber is entered; in meters. It is used in the drawing.
Vibrating wire
This section is present for installation codes E and V.

e Choose to use the linear equation or the polynomial equation using the radio buttons. By default,
the linear equation is chosen.

e Enter the reading at installation RO in reading units.

e  Enter the barometric pressure at installation BO in kPa.

e  Enter the temperature at installation TO in Celsius degrees.

e  Enter the thermal coefficient TC in kPa / Celsius degree.

e  Forthe linear equation, enter the calibration factor CF in kPa / reading units.

e  For the polynomial equation, enter:
o The coefficient A in kPa/reading units2. The value in scientific format can be entered.
o The coefficient B in kPa/reading unit.
o The coefficient C is calculated automatically as C = —(4 X 1076 X Ry2 + B X Ry)

Level Logger
This section is present for installation code L.

e  Enter the distance between the probe of the datalogger and the top of the tube, in meters. It is
used in the drawing and calculations.

Pneumatic
This section is present for installation code P.

e  Enter the inertia correction factor.
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W PIEZOMETER - 1 of 3 record(s) - Status: saved =N =R
HE EEE Gata& « « #)>» 01 FxXu RPGE 7
Site: |DEMO [z] Boring:  |BH-02 =] Piezometer: |1 :I
Installatien code and type: IT_EIEBSTLIDE :] Installation date: |
Serial no.: I :] WMax. interval: I WModification date: PDZS-IJE—EIT 10:28:28
Sealer: ICnver :] Stop code: I :] Calculation date: |
— Screen Protector Caps
Code and type of screen Opening Code and type of protector Diameter Upper
[c & [casagrande  [= | e = [stick-up (=l | o200 ||| (=l
Length Bottom depth  Diameter Length Topdepth  Cover Lower
I 12600 | 20000 ||| 1000 | D200 | =1 [[] (=l
— Open tube ———— — Pumping chamber
Diameter  Top depth Type Diameter  Length
| 20000 | -0500 || [=1 | |
— Management
Remark: | (= | mactive Transfer: m
Piezometric levels Seals
# DEPTH_TOP DEPTH_BOTTOM | CODE MATERLAL T
1
2 13.000 14.000)X Bentonite
3 « 12.000 13.000|5 Sand
4 lud 10 250 12 DX Rentnnite -

— Vibrating wire

Initial readings and calibration factors
> Linear RO:| s7g7.100  TO:| 6700 A _4.401e-08
@ Polynomial so:[ To3ze0  Tc[Toosszs B 0108600
C: 832 380

— Management

Remark: | (=] | mactive Transfer: m
Piezometric levels | Sedls

# PIEZ0 _DATE READING PIEZO LEVEL T1 B1 PRESSURE +
4125 “ 2020-07-26 12:00:00 T578.350 85 444 8.630 128.585|( ~
4126 “ 2020-07-27 00:00:00 T580.620 85.419 8.630 128.354
4127 “ 2020-07-27 12:00:00 T584.420 85.378 8.630 128.950(|—

Figure 14 — Piezometer entry form
6.3.1. Piezometric levels

The Piezometric levels tab at the bottom of the Piezometer form shows data from the

PIEZOMETRIC_LEVEL secondary table of the Geotec database. The tab is used to enter piezometric levels
recorded for the current piezometer.

Geotec <Sabek



DATA ENTRY FORMS | Version 8.12.1 | Page 48

The site number, the boring number, the piezometer number and the measurement date together
constitute the key of the records.

The measurement date is entered with format yyyy-mm-dd hh:mi:ss.
The reading is entered and varies depending on the installation code.:

o Itisthe depth of the water from the top of the tube; in meters, for all installation codes except
L,P,Eand V.

o Itisthe reading on the dial, in reading units, for installation codes E and V.
o Itisthe absolute pressure, in kPa, for installation code L.
o Itisthe pressure, in kPa, for installation code P.

T1 is the temperature during the reading, in Celsius degrees.

B1 is the barometric pressure during the reading, in kPa.

The water pressure, in kPa, is entered or calculated.

The piezometric level, in meters, is entered or calculated.

Five 2-character remarks can be added regarding the measurement.

Remark is alphanumeric with 255 characters for additional details on the measurement.

Transfer is a 1-character code to classify records for their management.

6.3.2. Seals

The Seals tab at the bottom of the Piezometer form shows data from the PIEZOMETER_SEAL secondary
table of the Geotec database. The tab is used to define the materials used in the installation of the well
or piezometers. The information applies to the current boring, not to a specific piezometer.

The site number, the boring number, the top and bottom depths together constitute the key of
the records.

The top and bottom depths contain the top and bottom of each seal, lantern, or fill zone, in
meters. Materials are listed in the table from deepest to shallowest.

By default, the bottom of the first material is equal to the total depth of the boring. The bottom of
the following materials is equal to the top of the previous. These values can be modified.

The code designates the material(s) that will be drawn, based on the simplified classification. Up to
3 materials can be defined per code. The pattern used in the drawing will be S_CODE defined in the
current patterns files (.ptn), or several superimposed if 2- or 3-letter codes are used (ex: code SG =

pattern for sand + pattern for gravel).

The material is automatically added as the code’s description if it exists in LIST_ENG. It can be
modified, with up to 40 characters.

Transfer is a 1-character code to classify records for their management.
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6.3.3. Calculations
Geotec calculates the atmospheric pressure B1, the water pressure and the water level based on inputs.
Atmospheric pressure B1

By associating a barometer to the boring where a vibrating wire piezometer or a water level datalogger
such as a Level Logger is installed (see paragraph 5.3), Geotec inserts the barometric pressure B1 at the
date and time of the piezometric measurement, or by doing a linear interpolation between the 2
nearest hours in the same day. If there is none, the default B1 value set for the boring is used.

Water pressure

The water pressure (P) at the screen depth is calculated. The dip and natural ground (NG) elevation are
defined in the Boring entry form.
For hydraulic installations (all codes except P, V, Eand L)

P = (depthbottom ritter — depthiop tupe — reading) x sin( dip) X 9.806

For vibrating wire piezometers (code V and E)

Linear equation: Puncorrectea = Cr X (Reading — Ry)
Polynomial equation: Puncorrectea = A X (Reading?) + B x Reading + C
Temperature correction is applied if TO and T1 are defined.
P = Pyncorrectea — Te X (T — To)
Barometric correction is applied if BO and B1 are defined.
P = Pyncorrectea — (B1 — Bo)
The calculation of B1 with temperature and barometric pressure corrections is therefore:
Linear equation: P = Cp X (Reading — Ry) — T, X (Ty — Ty) — (By — By)
Polynomial equation: P = A X (Reading?) + B X Reading + C — T, X (T; — Ty) — (B; — By)

For water level dataloggers (code L)

Pprope = Reading — By
If distanceprobe > 0,

P = Pprobe + (depthbottom filter — depthtop tube diStanceprobe) x sin(dip) x 9.806

For pneumatic piezometers (code P)

P = Reading — Inertia
Piezometric levels

The piezometric level is calculated according to the water pressure.
Level,qter = NG — depthpotiom rirter X sin (dip) + P/9.806
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6.4. Barometer form

The form shows data from the BAROMETER table and its secondary table BAROMETER_POINT of the
Geotec database. It is used to record data from barometric stations to apply a barometric correction to
data from vibrating wire piezometers and water level dataloggers such as Level Loggers.

The form is opened by double-clicking in the field Barometric station of the Boring form.

e  The barometer number is the key of the record. Enter up to 20 characters with letters, numbers
and symbols - _ (). Accents and other special characters cannot be used.

e [f the barometer is a vibrating wire, check the box. The fields with initial readings LO, BO and TO as
well as the calibration coefficients are activated. You can choose the calculations with the linear or
polynomial equation.

e The serial number of the equipment is alphanumeric with 20 characters.

e  The installation date is in yyyy-mm-dd hh:mi:ss format.

e  The location of the barometric station is alphanumerci with 80 characters.

e  Remark is alphanumeric with 255 characters for additional details about the barometer station.
e Transfer is a 1-character code to classify records for their management.

The table at the bottom of the Barometer form shows data from the BAROMETER_POINT secondary
table of the Geotec database.

e  The barometer number and the reading date together constitute the key of the records.

e  The reading date (BARO_DATE) is in yyyy-mm-dd hh:mi:ss format. It is important to have the 2
digits for the hours, for example 04:15, 09:00, 15:30.

Standard barometer

e Enter the reading in kPa. This reading is copied into field B1.
e Enter the temperature but it is not used in the calculations.
Vibrating wire barometer

e  Choose to use the linear equation or the polynomial equation by via radio buttons. By default, the
linear equation is chosen.

e  Enter the reading at installation RO in reading units.

e Enter the barometric pressure at installation B0 in kPa.

e  Enter the temperature at installation TO in Celsius degrees.

e  Enter the thermal coefficient TC in kPa / Celsius degree.

e  Forthe linear equation, enter the calibration factor CF in kPa / reading units.

e  For the polynomial equation, enter:
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o The coefficient A in kPa/reading units®. The value in scientific format can be entered.
o The coefficient B in kPa/reading unit.
o The coefficient C is calculated automatically as C = —(4 X 107¢ X Ry> + B X Ry)

e Record the reading in reading units.

e Enter the temperature T1 in Celsius degrees.

6.4.1. Calculations
Geotec calculates the barometric pressure value B1 in kPa according to the inputs.
Standard barometer
B; = Reading
Vibrating wire barometer
Linear equation: B1 uncorrectea = Cr X (Reading — R,)
Polynomial equation: B1 uncorrectea = A X (Reading?®) + B X Reading + C
Temperature correction is added if TO and T1 are defined.
By = By uncorrectea — Tc X (T1 — Tp)
If the barometer is not ventilated, the value BO is added to it.

The calculation of B1 with temperature and barometric pressure corrections is therefore made with:

Linear equation: B, = Cp X (Reading — Ry) — T¢ X (T; — Ty) + By
Polynomial equation: B; = A x (Reading?®) + B X Reading + C — To X (T; — Ty) + By
W BAROMETER - 1 of 1 record(s) - Status: saved =N =R
HE[EEE il « « 2> | Fx% D@66 2
Barometer: |ABC-1010 (=] | ibrating wire
Serial number: | (=] % Linear > Polynomia
installation date: |
I_I'I.‘?» EtE 1on EIE E RO- I— - I— CF I—
ocaton: I— _"'I—
Remark: | [z] Transfer: ml
# BARO_DATE READING T1 B T
3 | |2020-09-26 21:00:00 100 877 100 877 -
4 |/ |2020-09-28 22.00:00 100,953 100,953 |
5 [ |2020-09-26 23:00:00 100 839 100 839
& o [2020-09-27 00.00:00 100825 100825 | -
4 »

Figure 15 — Barometer entry form
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6.5. Trench / Test pit form

The form shows data from the TRENCH table of the Geotec database. It is used to describe test pits
and/or trenches.

e  The site number and the boring number together constitute the key of the records.

e The site and boring numbers identify the test pit or trench. The drop-down lists show all sites that
have a least one boring defined in the BORING table, then all borings of the BORING table for the
selected site.

e  The length and width of the trench are entered; in meters.
e  The azimuth (orientation) of the trench is entered, between 0 and 360 degrees.

e The stop code is a 1-character field indicating the type of refusal during excavation, such as on
Blocks, at Determined depth or on probable Rock.

e  The stripping thickness and the exploitable height respectively indicate the thickness of the ground
that was stripped before doing the boring, and the thickness of the exploitable material. The
suggested unit is the meter. This information is useful in the analysis of borrow pits.

e  The estimated percentages of cobbles and boulders found in the trench are entered. More details
can be provided for the samples and / or layers via the matrix (paragraph 6.2)

e  The method or excavation equipment is entered with 40 characters.

e Adescription of the bucket used can be entered with 40 characters.

e  The wall stability can be described with 255 characters.

e Adescription of the excavation conditions is entered; with 255 characters.

e  The ground state is a 40-character field, indicating for example, its moisture.
e  The woodland density is a 40-character field.

e  The slope type is a 40-character field, indicating for example, its incline.

e  The topography is a 40-character field.

e The surface soil is a 40-character field.

e  The top and bottom depths of the oxidized zone are entered, in meters.

o Adescription of the oxidation conditions is entered with 255 characters.

e  The depth of two water inflow can be entered; the suggested unit is the meter.
e Adescription of the water conditions is entered; with 255 characters.

e A photo can be associated to the trench, with a maximum of 255 characters. By clicking on the
button right of the field, the Windows file selection screen opens. The photo can be displayed if an
object in the style file is associated with this field in Log.
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To save the photo with its full path, enable the option in the preferences. See the X3D
documentation.

A photo description can be entered, with 255 characters.

The described surface of the trench is provided with 40 characters.

A photo description can be added with 255 characters.

The remark is alphanumeric with 255 characters to add details about the trench.

Transfer is a 1-character code to classify records for their management.

10 TRENCH - 1 of 15 record(s) - Status: saved (][ B ]
HE R Py 1« €« H » M | Fwow [ @S 9
Site: |DEMO (=1 Boring:  [TP-01 =

Estimated percentages —
L h: St ode:
engt | 3.000 op code IB :I Cobbles: I—
Width: I 1.700 Stripping thickness: I
Boulders: I
Azimuth: | Exploitable height: |
— Excavation — Ground
Method: |Caterpilar 301-5 (=] Ground state: | =l
Bucket: | (=] Woodland: | =l
Stability: |Stat||e (=] Slope type: | =l
Description: |Normal (=] Topography: | =
Surface soii | =l
— Oxidation
From: I 0.100 TD:I 0.740 Description: |Oxidized (=
— Water
Depth: | | Description: |No water infiltration (=
— Photo
Photo no.: | I |
Surface: | (=] Description: | =l
Remark: | (=] Transfer: m

Figure 16 — Trench / Test pit entry form

6.6. Boring methods form

The form shows data from the CASING table of the Geotec database. It is used to describe the boring
methods used and their driving mode.

Geotec

The site number, the boring number and the top depth together constitute the key of the records.

The site and boring numbers identify the boring. The drop-down lists show all sites that have a
least one boring defined in the BORING table, then all borings of the BORING table for the selected
site.

%
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e The top and bottom depths indicate between which depths the boring method is used, in meters.
Both depths are required.

e  The casing caliber is indicated with a 3-character abbreviation.

e  Driving mode is a 1-character field indicating the driving mode used. The description of the driving
mode is automatically copied to the Method field, which can be edited.

e The type of drilling is indicated with 40 characters.
e The method of drilling is indicated with 80 characters.
e  The remark is alphanumeric with 255 characters for additional notes.

e  Transfer is a 1-character code to classify records for their management.

. CASING - 1 of 4 record(s) - Status: saved EI@
HE Bl « Hr W Fn Do 2
Site: |DEMO [=] Boring:  |BH-01

Top depth: I 0.000 Caliber: I :I Type: lAuger
Bottom depth: I 5.300 Driving mude:IR :I Wethod: |Rcltatic|n

Remark: | =l Transfer:

BEIEJ K1

Figure 17 — Boring methods entry form

6.7. Observation form

The form shows data from the OBSERVATION table of the Geotec database. It is used to indicate any
remarks, note or observation done in the field. Typically, these observations are not geological.

e  The site number, the boring number and the top depth together constitute the key of the records.

e  The site and boring numbers identify the boring for which there are field observations. The drop-
down lists show all sites that have a least one boring defined in the BORING table, then all borings
of the BORING table for the selected site.

e  The depth or top depth of the observation is entered, in meters.
e The bottom depth is entered, if the observation applies to an interval.
e  The remark is added with 255 characters to describe the observation.

e  Transfer is a 1-character code to classify records for their management.
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10 OBSERVATION - 1 of 1 record(s) - Status: saved =N =R
HEEEE Gtk « « #» n Fxw p@es 2
Site: [DEMO (=] Boring:  [BH-03 (=]
Top depth: I 12.300 Remark: |Sealed with bentonite =l
Bottom depth: I Transfer: m

Figure 18 — Observations entry form

6.8. Cobbles form (OBSOLETE)

WARNING: THE COBBLES FORM WILL BE REMOVED IN A FUTURE RELEASE. WE RECOMMEND USING
THE MATRIX VIA THE SAMPLE AND/OR STRATIGRAPHY FORMS (PARAGRAPH 6.2).

The form shows data from the COBBLE table of the Geotec database. It is used to enter percentages of
boulders and/or cobbles between two depths.

6.9. Ground form (OBSOLETE)

WARNING: THE GROUND FORM WILL BE REMOVED IN A FUTURE RELEASE. WE RECOMMEND USING
THE TRENCH / TEST PIT FORM (PARAGRAPH 6.5).

The form shows data from the GROUND table of the Geotec database. It is used to enter the
characteristics of the ground on which a borehole is located.

7.  Entry forms for rock

In the Entry forms menu, the entry forms for rock description are available via the buttons of the second
tab. They include the details about the rock joints and runs, information from the geocamera, the point
load test and the uniaxial compression test.

7.1. Joints form

The form shows data from the ROCK_JOINT table of the Geotec database. It is used to describe the
joints from a rock core or geocamera film as well as major structures.

e  The site number, the boring number and the depth together constitute the key of the records.

e  The site and boring numbers identify the borehole where cores were taken, or in which a
geocamera was installed. The drop-down lists show all sites that have a least one boring defined in
the BORING table, then all borings of the BORING table for the selected site.

e  The average depth of the joint, or the top depth of the major structure is entered, in meters.

The Default parameters button opens the Rock entry form to define default values for joint
characterization, for runs and for RMR and Barton-Q calculation for each borehole. See paragraph 7.3.
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If a major structure is present:

The length of the major structure is entered, in meters, or can be calculated by entering the bottom
depth.

The bottom depth of the major structure is not a field of the database. It is calculated when the
user enters the length. If the user enters a bottom depth for the structure, its length will be
calculated.

The type of major structure is then entered, with 6 characters. If the type is present in the table of
lists (paragraph 0), its description is displayed next to the Structure field.

The number of joints in the major structure is enter.

Geotec automatically calculates:
Nbr joints = nb of joints per meter of structure x length of structure

The number of joints per meter of structure can be defined in the default parameters (paragraph
7.3). The default value is 40.

' ROCE_JOINT - 191 of 292 record(s) - Status: saved

= E By 8r B, 1 C H » M

[E=N(E=R
FX L e g ?

Site: JROC-001 (=l Boring:  |F-02-21 (=l Depth: [ 27.780
Default parameters |
Parameters | Stereonet |
— Major structure
Length: I Buttum:| Structure: I :] Nbr joints: I
— Joint type and orientation
Type: IFP :] Partialty open joint J Replace with calculated setno= 4
Alpha: ﬂ Beta: I :I Dhipe I &7 Directiun:l 17 Setno: IA_E
— Shape — Roughness — Separation — Infilling — Weathering
> Discontinuous > ery rough > Healed > MNone / stained <¢ MNone
> Irregular <¢ Rough > < 0.1 mm <¢ Cohesionless > Slight
> Stepped > Slightty rough <¢ 0.1-1mm > Hard cohesive > Moderate
> Undulating > smooth > 1-5mm > Soft cohesive > High
> Curved > Polished > =5 mm > Swelling > Decomposed
<¢ Planar > Slickensided I mm I :]
— Rock Mass Rating parameters — Barton Q parameters
Rada: F :] Radd: F :] Jeon: |19 :] Jr: |1_5[| :]
Radb: F :] Rade: E :] Rad: [23 Ja: E_uu :]
Radc: |5 :] Sum Rad = 23 JRC: [2.50
— Management
Description: IJl:lint partially open E
Remark: |Rough - Planar (=
Logged by | =l un:| Transfer: I-E :I
Figure 19 — Joints entry form
’0
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If a joint is present:

The type of joint is entered, with 10 characters maximum. If the type is present in the table of lists
(paragraph 0), its description is displayed next to the Type field.

If the type is empty, it is suggested by Geotec based on the separation selected.

o If the description contains *vein* = VN for Vein

o Healed = HJ for Healed Joint (or FL in French for Fracture Liée)

o <0.1 mm - CJ for Closed Joint (or FF for Fracture Fermée)

o 0.1to1mm = (PJ for Partially Opened Joint) (or FP for Fracture Partiellement Ouverte)
o 1to5mmor>5mm - (PJ for Opened joint) (of FO for Fracture Ouverte)

In Log and Pro, a special display can be used for the joints with markers named J_TYPE. See the Log
documentation.

Alpha is the joint angle relative to the core axis; it’s an integer between 0 and 90°.
Beta is the azimuth of the joint relative to the core; it’s an integer between 0 and 360°.

Dip is the joint angle relative to a horizontal plane; it’s an integer between 0 and 90°. It can be
entered or calculated by Geotec. It is used in the stereonet and in the calculation of joint sets.

Direction is the azimuth of the joint relative to the north; it’s an integer between 0 and 360°. It can
be entered or calculated by Geotec. It is used in the stereonet and in the calculation of joint sets.

The calculation theory of POND (Planes from Oriented, Navigated Drillcore) of Stanley and Hooper

(2011) is used to calculate the dip and direction of joints based on the following angles:

Azimuth of borehole (or 0 if not defined)
Dip of borehole (or 90 if not defined)
Joint Alpha angle

Joint Beta angle
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Core Pole to
Axis v = 90°=¢ i
\l Y = 90°-ax , plane with
\ ./ unknown
\ /. attitude

@

Plane with
unknown

attitude
Navigated
drillcore
Orientation ]
mark Drillcore
(keel of azimuth
drill core) and plunge
(6, 9)

The set number is alphanumeric. Joint sets are 1, 2, 3, 4, 5 or R (random). The joint set can be
entered by the user or calculated by Geotec.

To determine the joint set number, Geotec verified if its dip and direction are within the minimum
and maximum dip and minimum and maximum direction of one of the joint sets defined for the
borehole in the Default parameters (paragraph 7.3). The corresponding set number is assigned to
the joint. If no set corresponds or if no joint sets was defined in the default parameters, the joint is
random (R).

The set number determined by Geotec is indicated right of the checkbox. If at least one joint set is
defined in the parameters, the option Replace with calculated set no is active and is used to
replace the field values by the ones calculated by Geotec.

The five next characteristics are used to determine the joint ratings for the RMR and Barton Q
calculation. Default values are suggested. It is also possible to define the default parameters (paragraph
7.3) to use for the joints of the borehole.

The joint shape is selected between 6 choices:
o Discontinuous - jw =4

o lrregular > jw=4

o Stepped - jw=2.5

o Undulating (default value) - jw =2

o Curved > jw=15

o Planar>jw=1

The jw rating (Barton Q) is associated to each choice and used in the calculations.
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e  The joint roughness is selected between 6 choices:
o Veryrough - js=2and Radc=6
o Rough—=>js=15andRadc=5
o  Slightly rough (default value) = js = 1.25 and Ra4c = 3
o Smooth > js=1.0and Radc=1
o Polished - js=0.75and Ra4dc =0
o Slickensided = js=0.5and Ra4dc=0

The js rating (Barton Q) and the Radc rating (RMR) are associated to each choice and used in the
calculations.

e  The joint separation is selected between 5 choices:

o Healed - Radb =6andJa=0.75

o <0.1 mm (default value) - Radb =5
o 01tolmm->Radb=4

o 1lto5mm->Radb=1

o >5mm->Radb=0

o Enter the joint aperture, in mm.

The Radb rating (RMR) is associated to each choice and used in the calculations.
e The joint infilling is selected between 5 choices:

o None/ stained - Ra4d = 6 and Ja = 1 (except if joint is healed, Ja = 0.75)

o Cohesionless (default value) >
o Ifseparationis<5mm, Radd =4
o Ifseparationis>5mm,Radd=2andJa=6
o If separation is between 1and 5 mm, Ja=4
o Ifseparationis<1mm,Ja=2

o Hard cohesive >
o Ifseparationis <5 mm, Radd =4
o If separationis>5mm, Radd =2 andJa=10
o If separation is between 1 and 5 mm, Ja=6

o Ifseparationis<1mm,Ja=3

o  Soft cohesive -

o Ifseparationis <5 mm, Radd =2

o Ifseparationis>5mm, Ra4dd =0and Ja=13
o If separation is between 1 and 5 mm, Ja=8
o

If separationis<1mm,Ja=4
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o Swelling >
o If separationis<5 mm, Radd =2
o Ifseparationis>5 mm, Ra4dd =0and Ja=18
o If separation is between 1 and 5 mm, Ja =10
o Ifseparationis<1mm,Ja=5

o Enter the infilling material

The Ja rating (Barton Q) and Rad4d rating (RMR) are associated to the infilling and separation
together and used in the calculations.

e  The joint weathering is selected between 5 choices:

o None (default value) > Rade =6

o Slight > Rade =5

o Moderate - Rade =3

o High > Rade=1

o Decomposed - Rade =0

The Rade rating (RMR) is associated to each choice and used in the calculations.

The Rock Mass Rating parameters are calculated by Geotec or selected by the user.

e  Radais the joint continuity (persistence) rating. It is between 0 and 6. The persistence is defined by
default as 1 to 3 m, but can be redefined for the borehole in the default parameters.

o For<1lm—>Rada=6

o Forl-3m->Rada=4
o For3-10m —>Rada=2
o For1l0-20m —>Rada=1
o For>20m - Rada=0

If the persistence is based on roughness (see default parameters), Ra4a depends on Ra4c. For Ra4c
=5 > Rada = 4. For Ra4c = 3 - Rada = 2. Otherwise, Ra4c = Ra4a.

e Radb is the joint separation rating, based on joint separation. It is between 0 and 6.

e Radcis the joint roughness rating, based on joint roughness. It is between 0 and 6.

e Radd is the joint infilling rating, based on joint infilling and separation. It is between 0 and 6.
e Rade is the joint weathering rating, based on joint alteration. It is between 0 and 6.

e The sum of the Ra4 is indicated for information, as: Ra4 = Ra4a + Ra4b + Ra4c + Ra4dd + Rade.

e Jcon is the joint condition number (RMR 1989). It is used only if the user chooses the Jcon
calculation method for Ra4 (paragraph 7.3).

o Ifthe joint infilling is hard cohesive, soft cohesive or swelling
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o Ifseparationis>5mm = Jcon=0
o If separationis from 1 to 5 mm or the joint roughness is slickensided - Jcon =7

o Ifseparationisfrom0.1to 1 mm - Jcon =14

Otherwise...
o Foracurved or planar joint ...
o For avery rough joint = Jcon = 24 (cohesionless) or 26 (stained)
o For arough or slightly rough joint = Jcon = 19 (cohesionless) or 24 (stained)
o For a polished or slickensided joint = Jcon = 14 (cohesionless) or 19 (stained)
o Foradiscontinuous, irregular, stepped or undulating joint ...
o For avery rough joint = Jcon = 26 (cohesionless) or 30 (stained)
o For arough or slightly rough joint = Jcon = 24 (cohesionless) or 26 (stained)
o For a polished or slickensided joint > Jcon = 19 (cohesionless) or 24 (stained)

e  Radis the parameter evaluating the joint condition. It is between 0 and 30. Ra4 is either equal to

the sum of Rada to Rade (default value), either equal to Jcon, or equal to the average of both. The

calculation method can be redefined for the borehole in the default parameters (paragraph 7.3).

The Barton-Q parameters are calculated by Geotec or selected by the user.

e Jris the joint roughness number. It is between 0.5 and 4.

Jr can be calculated based on Jr = jw * js if the option is checked in the default parameters for the

borehole (paragraph 7.3). The value of Jr is maximum 4.

O

jw is the rating based on joint shape (between 1 and 4), and js is the rating based on joint
roughness (between 0.5 and 2).

If the option Jr = jw * js is not checked (default value), Jr is determined as follows.

O

O

For a discontinuous, irregular or stepped joint > Jr=4

For an undulating or curved joint ...
o Foraveryrough or rough joint > Jr=3
o  Foraslightly rough or smooth joint - Jr=2

o Fora polished or slickensided joint - Jr=1.5

For a planar joint...

o  Foraveryrough or rough joint - Jr=1.5

o  Foraslightly rough or smooth joint > Jr=1
o Fora polished or slickensided joint < Jr=0.5

If the joint infilling is cohesionless, hard cohesive, soft cohesive or swelling AND the joint
separationis>5mm > Jr=1

e Jais the joint alteration number, based on joint infilling and separation. It is between 0.75 and 20.

e JRCis the joint roughness coefficient, between 0.5 and 20. It is not used in the calculations.

O

For a discontinuous, irregular or stepped joint - JRC = 20

Geotec $Sobek



DATA ENTRY FORMS | Version 8.12.1 | Page 62

o  For an undulating or curved joint ...
o Foraveryrough or rough joint > JRC=14
o  Foraslightly rough or smooth joint > JRC =11
o  Fora polished or slickensided joint - JRC =7

o Foraplanarjoint ...
o Foraveryrough or rough joint > JRC=2.5
o  Foraslightly rough or smooth joint - JRC=1.5
o Fora polished or slickensided joint - JRC=0.5

e The joint or major structure description has 255 characters. If a geocamera file from WellCad, Dips
or other software is imported into Geotec, the value in the Description field is analysed. The
separation can be checked automatically based on the texts decoded:

o  With *ealed*, *welded*, *lié* or *soudé*, Healed is checked.
o  With *close* or *fermé*, < 0.1 mm is checked.
o With *part* or *slight*, 0.1 to 1 mm is checked.

o  With *open* or *ouvert*, Geotec verifies the value in the Aperture field (mm).
o  With an aperture greater than 5, >5 mm is checked.
o  With an aperture greater than 1, 1 to 5 mm is checked.
o Otherwise, 0.1 to 1 mm is checked.

o For other descriptions, Geotec verifies the value in the Aperture field.
o  With an aperture greater than 100 mm, so typically for major structures
o The structure length is calculated as: aperture / 1000

o The number of joints is calculated as: nbr of joints per meter of structure x structure
length

o With *shear*, *fractur* or *cisail*, the structure is defined as FZ (fractured zone)
o With *broken*, *rempli* or *broy*, the structure is defined as BZ (broken zone)
With an aperture greater than 5, >5 mm is checked.
With an aperture greater than 1, 1 to 5 mm is checked.
With an aperture greater than 0.1 mm, 0.1 to 1 mm is checked.

o O O O

Otherwise, the separation from the default parameters is checked.

e The joint or major structure remark has 255 characters. If a geocamera file from WellCad, Dips or
other software is imported into Geotec, the value in the Remark field is analysed.

The shape can be checked automatically based on the texts decoded:

o  With *discontinu*, Discontinuous is checked.
o  With *irregular* or *irréguli*, Irregular is checked.
o  With *stepped* or *escalier*, Stepped is checked.

o  With *undulat* or *ondul*, Undulating is checked.
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o  With *curve* or *courb*, Curved is checked.

o  With *plan®*, Planar is checked.

The roughness can be checked automatically based on the texts decoded:
o  With *discontinu*, *very*, *v.* or *trés*, Very rough is checked.

o  With *slight*, *sl.* or *Iég*, Slightly rough is checked.

o  With *rough* or *rugueux®*, Rough is checked.

o  With *smooth*, *lisse* or *dou*, Smooth is checked.

o  With *poli*, Polished is checked.

o  With *slicken* or *strié*, Slickensided is checked.

The name of the person who logged the information about the major structure or joint is entered,
with 40 characters, as well as the logging date in format yyyy-mm-dd hh:mi:ss.

Transfer is a 1-character code to classify records for their management. By putting an “X” in the
Transfer field, the joint will not be displayed in the stereonet and will be ignored in the calculations
of joint sets statistics.

In the Stereonet tab...

A stereonet is displayed in vector representation, showing all the joints of the current borehole, except
those with an “X” in the Transfer field. Each joint is displayed according to its dip and direction.

Dip: A dip of 0 is at the center of the stereonet, and a dip of 90 is on the outside.

Direction: A direction of 0 is at the bottom of the stereonet. The direction increases clockwise. The
direction of 90 is therefore at the left of the stereonet.

For information, specific markers exist for healed joints (type HJ), closed joints (type CJ), partially
opened joints (type PJ) and opened joints (type OJ). The other types are represented as a gray
square.

The definition of the joint sets in the default parameters of the borehole are shown as information.
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Dip: I 67 Directiun:l 17 Setno: 4|4_E

Parameters

Type

Om@r ¢

HY
CcJ
PJ
0oJ

Figure 20 — Joints entry form - Stereonet

7.2. Run form

The form shows data from the RUN table and its secondary table RUN_SET of the Geotec database. It is
used to describe the runs in the boreholes.

e  The site number, the boring number and the run number together constitute the key of the
records.

e The site and boring numbers identify the borehole where cores were taken. The drop-down lists
show all sites that have a least one boring defined in the BORING table, then all borings of the
BORING table for the selected site.

e The run number can have up to 20 characters. The number of the first run is automatically
suggested as 01, and the following ones are incremented.

The Default parameters button opens the Rock entry form to define default values for joint
characterization, for runs and for RMR and Barton-Q calculation for each borehole. See paragraph 7.3.
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(=& ]

FXw BE8E ?

Site: [ROC-001 [zl Boring: |F-02-21 = Run: |12—E
B | Default parameters |
— Basic data — Strength — Weathering
Top depth: | 17.540  TCR: | m | % > Extremely weak > None
Bottom depth:| 18.060 SCR: | 1.481 m | 85100 % > Wery weak > Slight
Length: | 1520 RaD | 1280 m | 34211 % > Weak > Moderate
Nbr of joints: I—ﬁ Spacing (mm}: m <¢ Medium strong > High
Rock code: IR_E Rock > Strong > Complete
Formation: | =l > Wery strong > Residual soil
Description: |Rock, grey anorthosite = "> Extremely strong
Rock mass strength (RMS) for RMR (MPa) [T % weak
ve: [ AT | RMS: |
— Rock Mass Rating parameters Barton Q parameters
Rat: [& [5] Ras: 3 [F RMR [ &8 ||dn: oo [E Jw: [0 & @ [ sisEme
Raz [T [=] Ras: [i5 [ cess i [z || [150 [z] SRR [ioo 5] cless B [=]
Ra3: 8 [=] Re Jo [=] AvgnN Ja: |00 [=] v | 9330 Minimum
— Management
Remark: | (=]
Logged by: | (=] on: [2021-08-31 08:11:00 Transfer: [ [=]
Joints | Sets Sort by: <¢ Depth > Set no
# DEPTH | SET MO} ALPHA | BETA oiP DIRECTION| APERTURE T NER_JO TYPE
1 Fe
2 \\/ 1772013 63 27 349 0.000(X WN [
3 \\/ 17.910|R 27 63 153 0.000(G FF
| Al 18 02013 A0 29 23 00001 FF hd
4 »

Figure 21 — Run entry form

The top and bottom depths of the run are required, in meters.

The run length is not a field in the database. It is calculated when the user enters the bottom depth.

If the user enters a length for the run, its bottom depth will be calculated.

The total core recovery TCR can be calculated via its length, or inputted directly in %.

The solid core recovery SCR can be calculated via its length, or inputted directly in %. The

calculation of SCR can be done by Geotec based on the joints in the run, if the calculation method is
checked in the default parameters (paragraph 7.3).

o

We use the diameter corresponding to the caliber entered in the CASING table (paragraph 6.6)

at the depth of the run based on Table 7, or 50 mm if no caliber is found.

We ignore all joints whose separation of “0” (healed joint) or whose Transfer field is “X”.

The pieces are calculated as the difference in depth of 2 consecutive joints minus the aperture

of the first joint, while taking into account the top and bottom of the run for the first and last
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joint (£ 0.11 m on both extremities of the run). For a major structure, the piece is calculated as
the structure length / (nbr joints + 1).

o  We add all pieces that are > diameter.
o The SCRis the ratio of this length over the run length.

e  The Rock quality designation RQD can be calculated via its length (sum of lengths > 10 cm), or
inputted directly in %. The calculation of RQD can be done by Geotec based on the joints in the run,
if the calculation method is checked in the default parameters (paragraph 7.3).

o Weignore all joints whose separation of “0” (healed joint) or whose Transfer field is “X”.

o The pieces are calculated as the difference in depth of 2 consecutive joints minus the aperture
of the first joint, while taking into account the top and bottom of the run for the first and last
joint (£ 0.11 m on both extremities of the run). For a major structure, the piece is calculated as
the structure length / (nbr joints + 1).

o We add all pieces that are > 10 cm.
o The RQD is the ratio of this length over the run length.

e The number of joints in the run can be entered by the user or calculated by Geotec if the
calculation method is checked in the default parameters (paragraph 7.3). Geotec calculates the
number of joints defined in the ROCK_JOINT table between the top and bottom depth of the run, as
well as the number of joints in major structures, if applicable.

e The average joint spacing (mm) is not a field of the database. It is calculated as:
Spacing = run length * 1000 / (nbr of joints + 1)

e The rock code defines the dominant rock material. The drop-down list shows the materials named
R_name in the current patterns file (.ptn). A large number of R-type patterns can be found in the
geotec8.ptn patterns file.

e The geological formation can be entered, with up to 40 characters.
o Adescription of the run is added, with 255 characters.
o  The Rock mass strength (RMS) is used to calculate Ral.

o  UCT: Geotec calculates the average of the UCS strength values from the
UNIAXIAL_COMPRESSION table whose test depth is between the top and bottom of the run.
The average is shown in the UCT field as information.

o  PLT: Geotec calculates the average of the equivalent UCS strength values from the
POINT_LOAD table whose test depth is between the top and bottom of the run. The average is
shown in the PLT field as information.

o  RMS can be entered by the user. Otherwise, Geotec uses:

o RMS=PLTif PLT is defined and UCT is not
o RMS=UCT if UCT is defined and PLT is not
o RMS = (PLT + UCT) /2 if both PLT and UCT are defined
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The Intact rock strength index (RO to R6) is estimated based on the uniaxial compressive strength
UCS. The default value is Medium strong, but can be redefined for the borehole in the default

parameters. If RMS is not defined, Ral will be calculated based on the index selected.

O

O

(0]

(0]

O

Extremely weak (RO - UCS between 0.25 and 1 MPa) > Ral=0

Very weak (R1 - UCS between 1 and 5 MPa) > Ral =1
Weak (R2 - UCS between 5 and 25 MPa) > Ral =2

Medium strong (R3 - UCS between 25 and 50 MPa) > Ral =4

Strong (R4 - UCS between 50 and 100 MPa) - Ral =7

Very strong (R5 - UCS between 100 and 250 MPa) - Ral =12

Extremely strong (R6 - UCS > 250 MPa) - Ral =15

The percentage % of weak rock varies between 0 and 100%.

The rock weathering (W1 to W6) is selected between these 6 choices.

O

o

o

o

O

None (W1)
Slight (W2)

Moderate (W3)

High (W4)

Complete (W5)
Residual soil (W6)

Ral is the rating of intact rock strength, based on the RMS or the strength index RO to R6. It is

between 0 and 15.

If RMS is defined, Ral is calculated with a linear interpolation between the following points:

Otherwise, Ral is calculated based on the RO to R6 index as defined above.

RMS 0 1 5 25 50 100 250 10000
Ral 0 0.5 1.5 3 5.5 9.5 15 15
20
15 £ "_r_rli
PR — —

RMS (MPa)

Figure 22 — Interpolation for calculation of Ral in Run entry form
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e  Ra2isthe rating of RQD. It is between 3 and 20. It can be selected by the user from the drop-down
list or calculated by Geotec with a linear interpolation between the following points:

RQD 0 10 25 50 75 90 100
Ra2 3 3 5.5 10.5 15 18.5 20
20
+ —
,_;}f
15 1 ff(,,f
< 101 .
L .——"'H
54 _F________—f”
u _I | I N TN N TN N N Y N Y S N [ Y Y N N N [ Y N N N [ Y N N S Y Y N N N A N S
D 10 20 30 40 50 50 70 80 90 100
RQD (%)

Figure 23 — Interpolation for calculation of Ra2 in Run entry form

e Ra3is the rating of average joint spacing. It is between 5 and 20. It can be selected by the user
from the drop-down list or calculated by Geotec with a linear interpolation on logarithmic basis
between the following points, where “s” is the average joint spacing.

s 1 10 60 200 600 2000 10000

Ra3 5 5 6.5 9 12.5 20 20

20 T

E 10-5 Fh
5 ——

D B 1 1 1 1 11 1 11 1 1 1 1 1 111 | 1 1 1 1 11 11
10 100 1000 10000
Average joint spacing (mm)

e

Figure 24 — Interpolation for calculation of Ra3 in Run entry form
e  Radis the rating of joint condition. It is between 0 and 30.

o Geotec calculates the average Rada, Radb, Radc, Rad4d and Ra4e of the joints for each set
number (paragraph 7.2.1).

o Ra4 for each set number is then calculated as indicated in paragraph 7.1 and is used to
determine RMR for each set number.

o Based on the selected RMR calculation criteria, Geotec uses the values of the run, including
RMR, Ral, Ra2, Ra3, Ra5 and Rb to recalculate Ra4.

e Rab5 is the rating of groundwater conditions. It varies between 0 and 15. The default value is 15 but
can be redefined for the borehole in the default parameters.

e Rbis the rating adjustment for joint orientations. It varies between 0 and -12. The default value is 0
but can be redefined for the borehole in the default parameters.
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e The RMR is the rock mass rating and is between 0 and 100 %. RMR is automatically calculated as:
RMR = Ral + Ra2 + Ra3 + Ra4 + Ra5 + Rb

o The RMR displayed in the entry form and saved in the database is calculated based on the
criteria selected in the default parameters for the borehole. The criteria is indicated below the
field Class.

o Class: The class of rock quality is calculated for the RMR based on Table 5.

The Barton Q parameters are calculated by Geotec or selected by the user.
e Jnis the joint set number. It is between 0.5 and 20. It is calculated based on joint sets in the run.

o Foreach joint set...

If the number of joints in the run is > than the minimum number of joints per run (6 or the
value in the default parameters) and if the number of joints in the set is > than the minimum
number of joints per set (2 or the value in the default parameters), then the number of sets in
increased by 1. A random set is not included in the total number.

o Jnisthen determined based on the number of sets obtained, the number of joints in the run
and the presence of a Random set.

Nbr joints 2 20 * run length ->JIn=20
Nbr sets = 0 and Nbr joints =0 -2>Jn=1
Nbr sets = 0 and Nbr joints > 0 -2>Jn=1
Nbr sets = 1 and no random ->Jn=2
Nbr sets = 1 and a random ->Jn=3
Nbr sets = 2 and no random ->Jn=4
Nbr sets = 2 and a random ->Jn=6
Nbr sets = 3 and no random ->Jn=9
Nbr sets = 3 and a random ->In=12
Nbr sets > 4 ->In=15

Jr is the joint roughness number. It is between 0.5 and 4.

o Geotec calculates the average Jr of the joints for each set number (paragraph 7.2.1) as well as
the Jr associated to each calculation criteria of Barton-Q.

o Based on the Barton-Q calculation criteria selected, the Jr associated to the criteria is displayed
in the entry form and saved in the database.

Ja is the joint alteration number, based on joint infilling and separation. It is between 0.75 and 20.

o Geotec calculates the average Ja of the joints for each set number (paragraph 7.2.1).

o Based on the Barton-Q calculation criteria selected, Geotec uses the values of run, including Q,
RQD, Jn, Jr, Jw and SRF to recalculate Ja.

Jw is the joint water reduction number. It varies between 0.05 and 1. The default value is 1 but can
be redefined for the borehole in the default parameters.

SRF is the stress reduction factor. It varies between 0.5 and 400. The default value is 1 but can be
redefined for the borehole in the default parameters.
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e  Jvisthe number of joints per cubic meter. It is displayed as information only.

_ (115 x RQD)
v 3.3
e Qisthe rock quality index and is between 0.001 and 1000. The Barton-Q is automatically calculated
as:
_ROD _Jr Jw
Jn Ja SRF

where RQD is at least 10.

o Qdisplayed in the entry form and saved in the database is based on the criteria selected in the
default parameters for the borehole. The criteria is indicated below the field Class.

o Class: The class of rock quality is calculated for the Barton-Q based on Table 6.

e Aremark about the run can be added with 255 characters.

e  The name of the person who described the run is entered, with 40 characters, as well as the
logging date in format yyyy-mm-dd hh:mi:ss.

e Transfer is a 1-character code to classify records for their management.

7.2.1. Joint sets statistics

The Joints tab at the bottom of the form shows data from the ROCK_JOINT table of the Geotec
database. Automatically, all joints whose depth is between the top and bottom depths of the run are
listed. Their values can be edited. The joints can be sorted by depth or by set number depending on the
radio button selected.

The Sets tab at the bottom of the form shows data from the RUN_SET secondary table of the Geotec
database.

The joint sets statistics are calculated by Geotec. If there is already existing data, the must be deleted
with the button Delete sets statistics in order to be regenerated. A joint set is generated if at least 1
joint or major structure belongs to it in the run, including the R set. Any joint with “X” in its Transfer field
is ignored in the calculations. Each set shows the average of all values of its joints as well as the Barton Q
and RMR calculation.

In the Stereonet tab...

A stereonet is displayed in vector representation, showing all the joints of the current borehole, except
those with an “X” in the Transfer field. Each joint is displayed according to its dip and direction.

e Dip: Adip of 0 is at the center of the stereonet, and a dip of 90 is on the outside.

e Direction: A direction of 0 is at the bottom of the stereonet. The direction increases clockwise. The
direction of 90 is therefore at the left of the stereonet.

e  Thejoints are displayed with a marker representing their type (paragraph 7.1).
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e The definition of the joint sets in the default parameters of the borehole are shown as information.

The joint sets statistics show a summary of the values calculated in RUN_SET (Sets tab). The number of
joints, RMR and Barton Q are shown for:

e Setnumbers 1,2, 3,4,5andR if applicable
e  Weighted average of sets - The number of joints per set is taken into account
e  Average of sets - The number of joints per set is not taken into account, each set counts as 1 joint

e  Minimum set value - The minimum RMR, the minimum Q and the number of joints of the
associated set

e Maximum set value = The maximum RMR, the maximum Q and the number of joints of the
associated set

e Dominant set = The values of the set with most joints

Default parameters |

Parameters |

Statistics of joint sets

Set no. Mbr RMR Qa

! [ 1
I

: =

¢ [ 6
rrr

[T NE NEEE

ag i [ IE EEED

avet [ E EEREE

Minimum |_1 E

Maximum |_1

Dominant |_3 ﬁ

Joints | Sets Delete =ets statistics
# SET NIy NBR_JO| ALPHA | BETA DIP )| DIRECTI(| SHAPE| ROUGH] RA4A | RA&4B | RALC | RA4
1 Fe
2 \\/ 3 1 61 0 28 37|PL RG 4 1 5
3 \\/ 4 1 16 0 73 G|UN VR 6 5
4 \\/ R 3 60 0 30 164|DI SR 3 5 4 -
4 [ 3

Figure 25 — Run entry form — Stereonet and joint sets statistics

The class of rock quality is calculated for the RMR and the Barton-Q based on Table 5 and Table 6
respectively. By defining a color for each class in the table of lists (for table RUN, fields Q_CLASS and
RMR_CLASS), it will be used as the cell background color for each corresponding value.
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Table 5 — Classes of rock quality (RMR)

RMR 81-100 61-80 41-60 21-40 0-20
Class | Il 1] \ \Y
Description | Very good Good Fair Poor Very poor
Table 6 — Classes of rock quality (Barton Q)
100 < 40<Q<|10<Qx|4< 1< 0.1< 0.01<
Q > 400 Q Q Q Q Q Q Q £0.01
<400 100 40 <10 <4 <1 <0.1
Class | Al A2 A3 B C D E F G
Ee} [
z S g | =
S g > o < > ©
g S o 8 S o S
5 =1 & N o < g s
g | ¢8| & 5 g g 3 g | 83
Q S & 0 > o 2 s > o5 S 8

7.3. Default parameters form

The Rock entry form is opened via the Default parameters button in the Joints and Runs entry form. The
form shows data from the ROCK table and its secondary table ROCK_SET of the Geotec database. It is
used to define default values for joint characterization, for runs and for RMR and Barton-Q calculation
for each borehole, as well as to establish the definition of joint sets. It is also used to define the
calculation method with regards to joint distribution.

e  The site number and the boring number together constitute the key of the records.

e The site and boring numbers identify the borehole for which default parameters are set, for the
rock joints and runs. The drop-down lists show all sites that have a least one boring defined in the
BORING table, then all borings of the BORING table for the selected site.

A number of joints can be defined for 3 default parameters of the borehole.

e Nbr of joints per meter of structure: by default, the value is 40 but can be modified. This value is
used when calculating the number of joints in a major structure, as:

Nbr joints = nb of joints per meter of structure x length of structure

e Minimum nbr of joints per run: by default, the value is 6 but can be modified between 1 and 20.
This value is used for the Jn calculation.

e  Minimum nbr of joints per set: by default, the value is 2 but can be modified between 1 and 10.
This value is used for the Jn calculation.
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' ROCK - 1 of 1 record(s) - Status: saved E\@ [
U EEE & « « 8 » | FXxu BO6H| 2

Stte: |ROC-001 =l Boring:  |F-01-21 =
Parameters | Stereonet |
— Mumber of joints
per meter of structure: |_40 minimum per run: I—ﬁ minimum per set: |—2
— Shape — Roughness — Separation — Infilling — Weathering
> Discontinuous > ery rough > Healed > MNone / stained <¢ MNone
> Irregular > Rough <¢ < 0.1 mm <¢ Cohesionless > Slight
> Stepped <¢ Slightty rough > 0.1-1mm > Hard cohesive > Moderate
<¢ Undulating > Smooth > 1-5mm > Soft cohesive > High
> Curved > Polished > =5 mm > Swelling > Decomposed
> Planar > Slickensided
— Rock Mass Rating parameters Barton Q parameters
Persistence: IZ_E Ra%: |1E- :] Strength R: |3 :I Jw |1.IJIJ :I ﬂ Jr=jzxjw
Ra4 calculation: IIJ :] Rb: IIJ :] RMR based on: IT :I SRF: |1.IJIJ :I Q based on: IB :I
— Management
Description: | (=]
Remark: | [z] Transfer: EI
Always use joint distribution to calculate: ﬂ Humber of joints per run ﬂ RQD ﬂ SCR
# SET_Nif DIP_KMINJ DIP_WMAZ] DIR_MINJ DIR_KA REMARK T
1 FY
2o |2 45 83| 190|240
3y |3 35 30 180
4y (4 76 90 8 41
-

Figure 26 — Entry form of default parameters for rock joints and runs

The five next characteristics are used to determine the joint ratings for the RMR and Barton Q
calculation. Choose the default values to use for the rock joints of the borehole. Each characteristic is
described in paragraph 7.1.

e The joint shape is selected between: Discontinuous, Irregular, Stepped, Undulating (suggested by
default), Curved or Planar

e The joint roughness is selected between: Very rough, Rough, Slightly rough (suggested by default),
Smooth, Polished or Slickensided

e The joint separation is selected between: Healed, < 0.1 mm (suggested by default), 0.1to 1 mm, 1
to5mmor>5mm

e The joint infilling is selected between: None / stained, Cohesionless (suggested by default), Hard
cohesive, Soft cohesive or Swelling

e The joint weathering is selected between: None (suggested by default), Slight, Moderate, High or
Decomposed
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The Rock Mass Rating parameters include default values for the joints, runs and calculation methods to
use.

e  Persistence is the joint continuity. The value will be used to calculate Ra4a. The persistence is
selected between: Based on roughness, < 1 m, 1 to 3 m (default value), 3 to 10 m, 10 to 20 m or >
20m.

e Ra4 calculation is the method to use to determine Ra4, the parameter evaluating the joint
condition. Ra4 is either equal to the sum of Ra4a to Rade (default value), either equal to Jcon, or
equal to the average of both.

e  Rab5 is the rating of groundwater conditions. It varies between 0 and 15. The selected rating will be
used by default for the runs of the borehole. Ra5 = 15 is suggested by default.

e Rbis the rating adjustment for joint orientations. It varies between 0 and -12. The selected rating
will be used by default for the runs of the borehole. Rb = 0 is suggested by default.

e  Strength R is the intact rock strength index R and varies between 0 and 6. It is estimated based on
uniaxial compressive strength UCS. The default value is 3 (medium strong). The strength R will be
selected by default for the runs of the borehole. It can be used in the calculation of Ral.

e RMR based on is used to select the most important criteria for the calculation of RMR. However,
the RMR calculated for all criteria is available in the statistics (Stereonet tab of the Run form). The
default value is Weighted average of sets (choice 7).

The Barton Q parameters include default values for the runs and calculation methods to use.

e Jw is the joint water reduction number. It varies between 0.05 and 1. Jw selected will be used by
default for the runs of the borehole. Jw = 1 is suggested by default.

e SRFis the stress reduction factor. It varies between 0.5 and 400. SRF selected will be used by
default for the runs of the borehole. SRF = 1 is suggested by default.

e  The checkbox Jr = jw * js indicated the calculation method of Jr. If the box is not checked (default
option), Jr will be from the predefined choices based on shape and roughness. If the box is check, Jr
will be the product of jw and js.

e Qbased on is used to select the most important criteria for the calculation of Barton Q. However,
the Q calculated for all criteria is available in the statistics (Stereonet tab of the Run form). The
default value is Minimum set value (choice 9).

The management includes comments about the default parameters as well as the calculation method
with regards to joint distribution.

o Adescription of the geological formation or other can be added, with 255 characters.
e  The remark is added with 255 characters.

e  Transfer is a 1-character code to classify records for their management.
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e  To always use joint distribution to calculate the number of joints per run, the RQD and the SCR,
check their corresponding boxes. If the box is not checked, the parameter is calculated only if
empty. It is not calculated if there is already a value.

The calculation method for the number of joints, the RQD and the SCR is specific to the
workstation. It is not associated to each borehole.

In the Stereonet tab...

A stereonet is displayed in vector representation, showing all the joints of the current borehole, except
those with an “X” in the Transfer field. Each joint is displayed according to its dip and direction.

e Adipof Ois at the center of the stereonet, and a dip of 90 is on the outside.

e Adirection of 0 is at the bottom of the stereonet. The direction increases clockwise. The direction
of 90 is therefore at the left of the stereonet.

e  For information, specific markers exist for healed joints (type HJ), closed joints (type CJ), partially
opened joints (type PJ) and opened joints (type OJ). The other types are represented as a gray
square.

e The joint sets defined in the bottom table are also displayed in the stereonet. If a color is defined
for the set number in the table of lists, it will be used for the set display (for table ROCK_SET, field
SET_NO, value 1to 5).

The table at the bottom of the Rock form shows data from the ROCK_SET secondary table of the Geotec
database. This is where joint sets are defined. Geotec will use these definitions to determine to which
set the joint belongs and to do joint sets statistics.

e The site number, the boring number and the set number together constitute the key of the
records. A total of 5 sets can be defined.

e The minimum dip, maximum dip, minimum direction and maximum direction are used to define a
set with 4 sides.

e The minimum dip, maximum dip and minimum direction are used to define a conical set.
o The center of the cone is the “Minimum dip, Minimum direction” point.
o  The radius of the cone is equal to the maximum dip.

7.4. Geocamera form

The form shows data from the GEOCAMERA table of the Geotec database. It is used to define the
geocamera images taken along a borehole.

e  The site number, the boring number, the type of image and the top depth together constitute the
key of the records.
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e  The site and boring numbers identify the borehole where the geocamera was installed. The drop-
down lists show all sites that have a least one boring defined in the BORING table, then all borings
of the BORING table for the selected site.

e The type of image is a 2-character code, either AC for acoustic image, OP for optical image, 3D for
three-dimensional image, or PH for photo.

e  The top and bottom depths of the layer where the photo was taken are indicated, in meters.
e Diameter indicates the hole dimension; the suggested unit is the mm.

e  The file name is entered, with a maximum of 255 characters. The file must be a .bmp extension. By
clicking on the button right of the field, the Windows file selection screen opens.

To save the file with its full path, enable the option in the preferences. See the X3D documentation.
The images can be displayed with the Log module.

e Adescription of the image can be added with up to 255 characters.

W GEOCAMERA - 1 of 63 record(s) - Status: saved =N =R
H(EEEE & « « 28>0 | Fxw 0BG ?
Site: |GEOCAM (=l Boring:  [BH-30-10 =
Image type: |3|3- :I Diameter: I 24.000
Top depth: I 5.860 File: |C:\.GeutecSD\Geucam‘\Geucam_BD_E—Bﬁ_ﬁ—4B.BI.1P EI
Bottom depth: I 5.420 Descriptiun:l El

Figure 27 — Geocamera entry form

7.5. Point load form

The form shows data from the POINT_LOAD table of the Geotec database. It is used to enter the
parameters and calculate the results of the point load test for a rock sample.

e  The site number, the boring number and the depth together constitute the key of the records.

e  The site and boring numbers identify the borehole from which the core samples are taken for point
load tests. The drop-down lists show all sites that have a least one boring defined in the BORING
table, then all borings of the BORING table for the selected site.

e  The top depth of the sample core is entered, in meters.
e Choose the test type.

o Diametral: The core is placed horizontally between the platens
o  Axial: The core is placed vertically between the platens

o Prismatic: The core is prismatic or irregular in shape and placed horizontally between the
platens
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e  The test number can be entered, with 20 characters.
Diametrical Type: The ratio of core length over the core diameter should be greater than 1.
e  Enter the core diameter (d), in millimeters (mm).

Geotec verifies if a caliber is entered in the CASING table at the depth of the test (paragraph 6.6). If
yes, the corresponding diameter is entered, based on Table 7. If no caliber is found or does not
correspond to the following list, 50 mm is suggested.

Table 7 — Caliber and corresponding diameter

Caliber Diameter (mm) Caliber Diameter (mm)

PQ 85.0 HX 76.2
HQ 63.5 NX 54.7
NQ 47.6 BX 42.0
BQ 36.5 AXT 30.1
AQ 27.0 EXT 21.5
PQ3 83.0 XRT 18.7
HQ3 61.1

NQ3 45.0

e  Enter the core length (L), in millimeters (mm).
e The distance between the contact points (D), and the equivalent diameter (De) equal the diameter.
Axial type: The ratio of core length over the core diameter should be between 0.3 and 1.

e  Enter the core diameter (d), in millimeters (mm). It is suggested based on Table 7 as for the
Diametral test. It equals the core width (W).

e  Enter the core length (L), in millimeters (mm).

e The distance between the contact points (D) equals the core length.
e The equivalent diameter is calculated as: D, = m
Prismatic Type: This test is done on blocks of rock or irregular cores.

e  Enter the average core width (W), perpendicular to the direction of loading, in millimeters (mm).
e  Enter the core length (L), in millimeters (mm).

e  Enter the distance between the contact points (D).

e The equivalent diameter is calculated as: D, = \/m
The test results are then entered or calculated.

e  The maximum load applied (P) is the failure load, in kN.

o The strength index (l;) is entered or calculated, in MPa.

e The corrected strength index for a 50 mm core (lsso) is entered or calculated, in MPa.
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e The equivalent UCS value is entered or calculated, in MPa.

e  Remark is alphanumeric with 255 characters for additional comments.
e The realized by field takes a 40-character string.

e The test date is noted in the format yyyy-mm-dd hh:mi:ss.

e Transfer is a 1-character code to classify records for their management.

7.5.1. Calculations

In addition to the equivalent diameter, Geotec calculates the strength index I, the corrected strength
index lsso and the equivalent UCS.

Equivalent diameter: D, = J4XWXD/m

Strength index: Iy = PXD“;O"
. Px1000

Corrected Strength index: Is50 = PRENG

UCS equivalent: q. = C X I where C varies with core diameter
C=245ifd=60
C=24ifd2>54
C=23ifd>50
C=21ifd=42
C=19ifd=30
C=18ifd<30

0 POINT_LOAD - 2 of 3 record(s) - Status: saved = e =

HE Bl B N FRw Dgeeygy ?

Site: [TUNNEL (=1 Boring:  [TF-01-13 (=1 Depth: [ 32700
— Test type and no Core dimensions ——— — Test results
<¢ Diametral Diameter of core (mm}): I 30,100 Waximum load applied (kN): I 1.927
> Axial Length of core (mm}): I 57.000 Strength index |s (MPa): I 2127
> Prizmatic Distance contacts (mm): I 30.100 Strength index 50 mm (MPa}): I 1.650
I :I Equivalent diameter (mm}): I 30,100 Equivalent UCS (MPa): I 31.355
— Management
Remark: | (=]
Realized by: | [=] on: | Transfer: El

Figure 28 — Point load entry form

7.6. Uniaxial compression test form

The form shows data from the UNIAXIAL_COMPRESSION table of the Geotec database. It is used to
enter the parameters and calculate the results of the uniaxial compression test for a rock sample.
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e  The site number, the boring number and the depth together constitute the key of the records.

e  The site and boring numbers identify the borehole from which the core samples are taken for
uniaxial compression tests. The drop-down lists show all sites that have a least one boring defined
in the BORING table, then all borings of the BORING table for the selected site.

e  The top depth of the sample core is entered, in meters.
e  The test number can be entered, with 20 characters.
e  Enter the core diameter (d), in millimeters (mm).

Geotec verifies if a caliber is entered in the CASING table at the depth of the test (paragraph 6.6). If
yes, the corresponding diameter is entered, based on Table 7. If no caliber is found or does not
correspond to the following list, 50 mm is suggested.

Enter the core length (L), in millimeters (mm).

The test results are then entered or calculated.

e  The maximum load (P) is the failure load, in kN.

e  The uniaxial compressive strength (UCS) is entered or calculated, in MPa.
e  Remark is alphanumeric with 255 characters for additional comments.

e  The realized by field takes a 40-character string.

e  The test date is noted in the format yyyy-mm-dd hh:mi:ss.

e  Transfer is a 1-character code to classify records for their management.

7.6.1. Calculations

. 4XPx1000 .. - ..
Geotec calculates the strength (UCS) in MPa as: q, = — where d is in millimeters and P is in kN.

0 UNIAXIAL_COMPRESSION - 1 of 2 record(s) - Status: saved [=N(ESR <=
R EEE &&d « 8> FXxwu O ?

Site: [TUNNEL [zl Boring:  |TF-01-13 = Depth: [ 8.420

— Testno. ————— — Core dimensions ————— — Test results

I :] Diameter of core (mm): I 47 600 Waximum load applied (kN}): I 83.450

Length of core (mm): I 94200 Strength UCS (MPa): I 45.805

— Management

Remark: | =l

Realized by: | [=] on:| Transfer: m]

Figure 29 — UCT (uniaxial compression test) entry form
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8. Entry forms for in-situ tests

In the Entry forms menu, the entry forms for in-situ tests are available via the buttons of the third tab.

8.1. Vane form

The form shows data from the VANE table and its secondary table VANE_POINT of the Geotec database.
It is used to describe a vane test and the resistances measured.

e  The site number and the boring number together constitute the key of the records.

e  The site and boring numbers identify the boring where vane tests were done. The drop-down lists
show all sites that have a least one boring defined in the BORING table, then all borings of the
BORING table for the selected site.

e  Enter up to 40 characters in the fields Realized by and Verified by.
e  The test date and verification date are noted in the format yyyy-mm-dd hh:mi:ss.

e  The name of the data file can be entered, with a maximum of 255 characters. By clicking on the
button right of the field, the Windows file selection screen opens.

To save the file with its full path, enable the option in the preferences. See the X3D documentation.
e  Remark is alphanumeric with 255 characters for additional details.
e  The vane number has up to 20 characters.
e  The type of blade indicates its dimensions, with 40 characters.
e  The most recent calibration date is noted in the format yyyy-mm-dd hh:mi:ss.
e  The K calibration coefficient of the apparatus is a numeric value.
e  The top depth of the clay layer is recorded, in meters.

The table at the bottom of the Vane form shows data from the VANE_POINT secondary table of the
Geotec database.

o The site number, the boring number and the depth together constitute the key of the records.
e  The depth of the vane resistance measurement is entered, in meters.

e  The shear strength of unremoulded soil (maximum shear strength SU) is numeric, in kPa.

e  The shear strength of remoulded soil (residual shear strength SUR) is numeric, in kPa.

e  Sensitivity to remoulding (ST) is the ratio of intact strength to remoulded strength. Sensitivity is
calculated automatically when both strengths are entered. The user can modify it.

e  Remark is alphanumeric with 255 characters for additional details on the test at the given depth.

e  Transfer is a 1-character code to classify records for their management.
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8.1.1. Calculations

Geotec calculates the sensitivity as Su / Sur if both values are entered.

' VAME - 4 of 4 record(s) - Status: zaved E\@
B E[EME Gk i« 2> FXe POGE 2
Site:  |DEMO (=l Boring:  [WN-02 (=1

Management data Apparatug ————

Realized by: | [=] on:| Wane no.: IZ_UU?A =]
Werified by: | [=] on: | Type of blade: I :I
File: | (=] Calibrated on: IEuzu-']z_'] 5 00
Remark: | (=] K coefficient: I 0.852
Clay depth: IW
# DEPTH su SUR ST REMARK T
1 Fe
2 Q/ 2.400 130.000 32.000 4083
3 \\/ 3 400 115.000 28.000 4107
4 |5 4.400 20.000 21.000 3.810
c .f‘ C AN IO A00 41E N A EET d
4 »

Figure 30 — Vane entry form

8.2. Pressiometer form

The form shows data from the PRESSIOMETER table of the Geotec database. It is used to enter
measurements done with a pressuremeter or dilatometer in a boring, whether for soils or rock.

The site number, the boring number and the depth together constitute the key of the records.

The site and boring numbers identify the boring where the pressuremeter or dilatometer
measurements were taken. The drop-down lists show all sites that have a least one boring defined
in the BORING table, then all borings of the BORING table for the selected site.

The depth of the test is entered, in meters.
A test number can be indicated, with 20 characters.
The test type indicates the test used: Ménard-E (ME) or Ménard-G (MG) method.

The creep pressure is in kPa. It defines the limit between the pseudo-elastic behavior and the
plastic state.

The limit pressure is in kPa. It is the pressure at which failure occurs.
The Ménard deformation modulus is in kPa. It defines the pseudo-elastic behavior of the soil.
Remark is alphanumeric with 255 characters for additional details on the test at the given depth.

Category is used to enter a code to categorize the test, with 20 characters.
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e Transfer is a 1-character code to classify records for their management.

0 PRESSIOMETER - 1 of 1 record(s) - Status: saved =N =R
HEEEE Gédk « « 8> 3 FXv PPgE 2
Site: |DEMO [zl Boring: |BH-02 & Test fi |
Depth: I 4520 Creep pressure: I Deformation: I 12832 000

Test type: ME Limit pressure: I 1355.000
Remark: | [zl category: I :] Transfer: m}

Figure 31 — Pressiometer entry form

8.3. Piezocone form (CPTU)

The form shows data from the CPTU table and its secondary tables CPTU_POINT, CPTU_ZONE and
CPTU_SISMIC of the Geotec database. It is used to define piezocone penetration tests (CPTu) including
calculation parameters, measurements, SBT interpretation and shear wave velocities (SCPTu).

Geotec calculates several parameters based on the theory of Robertson et al (1986) and Robertson
(1990) and uses charts to predict the Soil Behavior Type (SBT). The methods used for the interpretation
of the piezocone test and the empirical and theoretical equations used to determine the various
properties as presented in paragraph 8.3.4.

Several fields are automatically filled when importing a .drf file. See section A4 of Appendix A —
Importing *.drf files for piezocones - for more details.

e The site number and the boring number together constitute the key of the records.

e  The site and boring numbers identify the boring where a piezocone penetration test was done. The
drop-down lists show all sites that have a least one boring defined in the BORING table, then all
borings of the BORING table for the selected site.

In the Identification tab...

e  The top and bottom depths correspond to the start and end depths of the test, respectively, in
meters. They are inserted automatically when importing a drf.

e  The groundwater depth table is entered, in meters. It is copied from the BORING table when
importing a drf. A depth of 0 is used by default if no value is entered.

e The refusal type is alphanumeric with 255 characters.
e  Remark is alphanumeric with 255 characters for additional comments.
e  The acceptable normalized cone resistance qcn is noted, in kPa.

e The upper and lower depth limits indicate the interval where the values are considered to comply.

Geotec $Sobek



DATA ENTRY FORMS | Version 8.12.1 | Page 83

Transfer is a 1-character code to classify records for their management. Following the import of a
drf, the value D is indicated.

In the Equipment tab...

The number of the probe used has 40 characters. It is inserted automatically when importing a drf.
The tip used has 40 characters.

The cone diameter is indicated, in mm. The default value is 20 mm. The diameter is not used in the
calculations.

The area ratio for the cone is shown. The default value is 0.8.

The rate of penetration of the cone is in mm/min. It can be used in the interpretation of the
results.

The increment between depth measurements is in mm. If a drf is imported, the increment is
automatically defined as the smallest difference between 2 successive depths.

For the log display, if the distance between two points is greater than 10x the increment, no line
will be drawn between these points.

The radio buttons Total resistance gt and Tip resistance qc indicate the field to use in the
calculations. The corresponding field INPUT_QC is 0 for QT and 1 for QC.

If a drf is imported, the input defined in the file or when importing is automatically selected.

If data is entered in one of the two fields (QT or QC), the corresponding button is automatically
selected.

The radio buttons Resistivity and Conductivity indicate whether the input is conductivity (in mS/m)
or resistivity (in ohm-m) if an RCPTu test was performed. The value of the INPUT_CO field is O for
resistivity and 1 for conductivity.

Initial and final piezocone calibration constants can be entered for:

o  The cone resistance qc (MPa)
o  The pressure head u2 (m)
o The friction fs (kPa)

o  The probe temperature (volts)

In the Calculations tab, enter the parameters to use for the calculations.

The Nkt constant is a cone factor generally between 10 and 20. The default value is 14.
The Nst constant is a cone factor generally between 1 and 10. The default value is 3.08.

The ratio of the undrained shear strength (su) over the preconsolidation pressure (pc) Su/Pc is
between 0.1 and 0.5. The default value is 0.22.
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If both Nkt and Nst are entered, they are used in the calculation. Otherwise, Su/Pc is used with the
Nkt value.

The minimum value of Ic to calculate su and pc is generally between 2 and 3. The default value is
2.6.

The minimum value of fs to use in the calculation is entered. It can vary between 0 and 1 and the
default value is 0.1. The value of fs min is used in calculations when FS is lower than fs min. If fs min
is not defined, calculations are not done when FS is negative or 0.

The N exponent is used to calculate Qtn. It is between 0.5 and 1. If no value is entered, N is
calculated at each depth.

Cg max is the maximum value of the stress normalization factor. The default value is 1.7.
The Dr constant is for the calculation of the relative density. The default value is 350.

The minimum thickness to create an SBT zone is entered, in meters. When the SBT values are the
same over the minimum thickness or more, a zone is created. The default value is 0.1. The
minimum value to calculate a zone is 0.001 meter.

The calculation method for the SBT zones is selected from the following list. The SBT values are
calculated from the 6 charts, but the zones in CPTU_ZONE will be for the selected method
(paragraph 8.3.2).

o SBT_Rf
o SBT_Bq
o SBT_lIc

o  SBTn_Fr
o SBTn_Bq
o SBTn_lc

The type of density to use in the vertical stress calculations is either Constant, Profile or Variable.
The default value is V (variable).

o Constant uses the densities entered in the Piezocone form, i.e. the wet density (above the
water table) and the saturated density (below the water table). If either is not entered,
Variable is used for the corresponding depths.

o  Profile uses densities from the SBT Zones tab. If there are no values, the densities in the
Stratigraphy form are used (paragraph 6.1). Otherwise, if a parent boring is defined with the
piezocone, the densities in the Stratigraphy form of the parent boring are used. If no density is
found for a specific depth, Variable is used for that depth.

o Variable uses the calculated density at each depth in the Piezocone Readings tab, with an Rf
between 0.1 and 10.

The wet and saturated densities are entered; in kg/m3. They are used when the type of density
selected is Constant. The default values are 1,900 and 2,000.
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e  When a modification to the piezocone test is saved, the modification date is updated.

e  When the calculation is done (via the button % or using Action > Calculate), the calculation date is

updated.

' CPTU - 1 of 1 record(s) - Status: saved EI@
HE EEE 8 & « «8»n Fx% D@Pee ?
Site: [DEMO (=] Boring:  |CPT-02 (=]

ldentification | Equipment | Calculations |
Top depth: I 1.680 Acceptable gen: I
Bottom depth: | 10.815 Upper depth limit: I
Groundwater depth: I 1.000 Lower depth limit: I
Type of refusal: I :]
Remark: l E| Transfer: ID :]
Piezocone readings | SBT zones Shear |
# DEPTH Qac FS uz aT RESISTVITY | cONDUCTIVITY| | 4
354 « 5.324 828.543 19.334 245 984 878.540 |~
355 v’ 5.334 870.975 19.458 240.574 919.090
356 « 5.344 502.104 19.357 233.331 848.770 —
357 v’ 5.355 926.149 18.853 204.854 957.120
ldentification | Equipment | Calculations |
Calibration constants
Probe:  |DDG 10T 1275 =] T | (=l it Final
nitia ina
Diameter:l Area Ratio: I 0.800 gc: I I
Velocity: I Increment: I 10.000 uz I I
Input: <¢ Total resistance gt > Resistivity = I I
> Tip resistance gc <¢ Conductivity temp: I I
Piezocone readings | SBT zones I Shear |
# pepTH_ToP || peptH_BoTTom | weLocmy T H
s
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ldentification | Equipment
Nkt IW n exponent: m Type of density: IV_E
Nst: Im Cg max.: I— Wet density: Iw
Su/Pc: Im Dr constant: I— Saturated density: Im
le min.: 2600 Winimum thickness: Im Modified on: lm
fs min.:l— Calculation method: m Calculation date: lm
Piezocone readings | SBT zones | Shear |
# DEFTH_TOP DEPTH_BOTTOM | SBT DESCRIPTION D
1 FY
2 \\/ 2237 2.475 4|Clayey silt to sitty clay
3 \\/ 2 475 2.805 3| Clay to silty clay
4 \\/ 2.805 3.156 4|Clayey silt to sitty clay -

Figure 32 — Piezocone entry form

8.3.1. Piezocone readings

The Piezocone readings tab at the bottom of the Piezocone form shows data from the CPTU_POINT

secondary table of the Geotec database. The tab is used to record piezocone penetration resistance

measurements and to calculate various parameters.

The site number, the boring number and the depth together constitute the key of the records.
The depth of the soil penetration resistance measurement is in meters.

The tip cone resistance QC or the cone resistance corrected for U2 (QT) is in kPa. The other value
will be calculated (paragraph 8.3.4). If the resistance is lower than 11 kPa (or 0.011 MPa), the
parameters for this depth are not calculated.

The friction resistance FS is entered, in kPa. If FS is lower than fs min defined in the Calculations
tab, fs min is used in the calculations. If fs min is not defined, calculations are not done when FS is
negative or 0.

When importing a DRF or CSV file, FS values smaller than -999 are not imported (value set to null).
The measured porewater pressure U2 is entered, in kPa.

IX and IY are the inclines in the X and Y directions (in degrees).

Temp is the temperature, in degrees.

Electrical conductivity (in mS / m) or electrical resistivity (in ohm-m) is entered, if a RCPTu test was
done. The other value will be calculated (paragraph 8.3.4).

Transfer is a 1-character code to classify records for their management. Following the import of a
drf, the value D is indicated.

All other fields in the Piezocone readings tab are values calculated by Geotec. The parameters and
equations are detailed in paragraph 8.3.4.
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8.3.2. SBT zones

The SBT zones tab at the bottom of the Piezocone form shows data from the CPTU_ZONE secondary
table of the Geotec database. The tab is used to enter or identify calculated SBT zones, based on the SBT

method selected in the Calculations tab.

The site number, the boring number and the top depth together constitute the key of the records.
The top and bottom depths are those of the zone where SBT values are the same.

The zone description has 255 characters. If the SBT zones are calculated, Geotec will use the
equivalence of each SBT value, or just the value if the equivalence is not defined (paragraph 10.11).

The soil density D of the zone is entered, in kg/m3. It is used in the vertical stress calculations when
the type of density selected is Profile.

The SBT (Soil Behavior Type) for the zone is calculated, based on the calculation method selected in
the Calculations tab.

Category is used to enter a code for the zone, with 20 characters.

Transfer is a 1-character code to classify records for their management.

8.3.3. Shear

The Shear tab at the bottom of the Piezocone form shows data from the CPTU_SISMIC secondary table
of the Geotec database. The tab is used to enter the shear wave velocities measured with SCPTu

piezocone tests.

The site number, the boring number and the top depth together constitute the key of the records.

The top and bottom depths are those of the interval in which the shear wave velocity was
measured.

The average shear wave velocity is in m/s.

Transfer is a 1-character code to classify records for their management.

8.3.4. Calculations

Geotec calculates several soil properties based on the input data. The variables and equations used are

as follows.

Variable Definition Value or Equation
Depth Measurement depth N/A

Water Water table depth N/A

FS Friction resistance (kPa) N/A

U2 Measured porewater pressure

(kPa) N/A
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Nkt
Nst

Ic min

a

pa
Cdr

Resistivity
conductivity

Qr

Qc
QTA

RF

IseT

uo

TS

ES
FR

QTN

Cone factor for SU calculation
Cone factor for PC calculation

Minimum value of Ic to
calculate su and pc

Cone area ratio
Atmospheric pressure (kPa)

Relative density calculation
constant

Electrical resistivity (ohm-m)
Electrical conductivity (mS/m)

Cone resistance corrected for
U2 (kPa)

Tip cone resistance (kPa)

Cone resistance divided by
atmospheric pressure

Friction ratio (%)

SBT index for non-normalized
SBT

Hydrostatic pressure (kPa)

Density (kg/m?3)

Constant

Profile

Variable

Unit weight (kN/m?3)

Total vertical stress (kPa)

Effective vertical stress (kPa)
Normalized friction ratio (%)
Normalized cone resistance

SBT index for normalized SBT
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14 by default

3.08 by default
2.6 by default

0.8 by default

Approximated to 100 kPa

350 by default

Resistivity = 1000/conductivity

Conductivity = 1000/resistivity
QT =QC +U2 % (1 — a)

QC =QT -U2x% (1—a)

QTA = QT /pa

RF = FS/QT x 100%

Isgr = +/(3.47 — 10g(QT /pa))? + (log(RF) + 1.22)2

U0 = (depth — water) X 9.81 or 0 if depth < water

D = Dwet if depth < water

D = Dsat if depth > water

D = D from cptu_zone, or

D = D from stratigraphy, or

D = D from stratigraphy for parent boring

D = (0.27 x log(RF) + 0.36 x log(QTA) + 1.236) x 1000
With 0.1 <RF<10

y = D/1000 x 9.81
TS = Z(y x Adepth)

ES = TS — U0

FR = FS/(QT — TS) x 100%

Iteration with n = 1 and finished when (ni - ni.1) < 0.01.

QTN = (QT — TS)/ES
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Cq

Bq

VS

VS1

GO
DR

N60

N160

Nq
PHI (¢')

SuU

PC

OCR

ST

Exponent to calculate stress

Correction factor for effective
stress

Normalized excess porewater
pressure

Alpha constant
Shear wave velocity (m/s)

Normalized shear wave velocity

(m/s)
Initial shear modulus (MPa)
Relative soil density (%)

Young's modulus of elasticity
(MPa)

Number of blows per 0.3 m

Normalized number of blows
per 0.3 m

Bearing capacity factor

Friction angle (degrees)

Undrained shear strength

Preconsolidation pressure

Overconsolidation ratio

Sensitivity
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Ic = /(347 — log(QTN))? + (log(FR) + 1.22)2
n = 0.381 X Ic + 0.05 X (ES/pa) — 0.15 where0.5<n<1

Cq = (pa/ES)"
QTN = (QT —TS)/pa x Cq

Bq = (U2 — U0)/(QT —TS)

a= 100.55><IC+1.68

VS =\Ja x (QT —TS)/pa
VS1 = VS x (pa/ES)%%

GO =D x VS?/1000000

DR = /QTN/Cdr x 100%
E=08XG0
Iflc<2.6

QC/pa

N60 =
8.5 X (1 — Ic/4.6)

N160 = N60 x Cq

Ng = QC/ES

_ et (108(QC/ES) +029) 180
¢ =tan 2.68

s
SU = (QT — TS)/Nkt

If Ic > 1c min

PC = (QT —TS)/Nst
If Ic > Ic min

OCR =PC/ES

If Ic>lc min

_ 100
" FR X Nkt

If Ic>Ilcmin

ST
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SBT_RF Soil Behavior Type (SBT) based 1000 — | —
on Qt-Rf chart = _ =
- 9 —
SBTN_FR Normalized Soil Behavior Type
(SBT) based on Qtn-Fr chart .
al 100 =
S\ -
o =
ui [
] L
= |
0
o
(v
z 10
g
1 /]
0.1 1 i)
FRICTION RATIO, Ry
SBT_BQ Soil Behavior Type (SBT) based : :
Y T T
on Qt-Bq chart -
—
q,
SBTN_BQ Normalized Soil Behavior Type

(SBT) based on Qtn-Bq chart

Increasing
OCR

3

Increasing
sensiv
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SBT_IC Soil Behavior Type (SBT) based SBT =7 if lssror lc < 1.31
on lser value SBT = 6 if Iser or Ic < 2.05
SBT =5 if Iser or Ic < 2.60

SBTN_IC Normalized Soil Behavior Type SBT = 4 if IsgT or IC < 2.95

(SBT) based on Ic value SBT =3 if Isgr or Ic < 3.6

Otherwise, SBT =2

8.4. Static cone form (OBSOLETE)

WARNING: THE STATIC CONE FORM WILL BE REMOVED IN A FUTURE RELEASE. WE RECOMMEND
USING THE PIEZOCONE FORM (PARAGRAPH 8.3).

The form shows data from the CPT table and its secondary table CPT_POINT of the Geotec database. It is
used to describe static cone penetration tests (CPT) and the measurements.

e The site number and the boring number together constitute the key of the records.

e  The site and boring numbers identify the boring where a static cone penetration test was done.
The drop-down lists show all sites that have a least one boring defined in the BORING table, then all
borings of the BORING table for the selected site.

e  Atest number can be added; with 20 characters maximum.

e  The maximum tip resistance obtained during the test is entered; in kPa.

e  The maximum total resistance obtained during the test is entered; in kPa.
e The penetration velocity for the rods into the soil is entered, in mm/min.
e  The tip diameter is in mm.

e The apical angle is entered, in degrees.

e  The projected section can be inputted.

e The piston and sleeve areas are entered, in cm?.

e  Transfer is a 1-character code to classify records for their management.

The table at the bottom of the Static cone form shows data from the CPT_POINT secondary table of the
Geotec database.

e  The site number, the boring number and the depth together constitute the key of the records.

e  The penetration depth where the cone penetration resistance and the local lateral friction are
determined is entered, in meters.

e  The tip resistance, i.e. the strength necessary to drive the conic tip, is entered in kPa.

e The total resistance is entered in kPa.
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e  The penetration resistance of the cone qc is entered, in kPa.
e The local lateral unit friction fs is entered, in kPa.
e  Remark is alphanumeric with 255 characters for additional details on the test at the given depth.

e  Transfer is a 1-character code to classify records for their management.

8.5. Dynamic test form

The form shows data from the DPT table and its secondary table DPT_POINT of the Geotec database. It
is used to define dynamic cone penetration tests.

e  The site number and the boring number together constitute the key of the records.

e The site and boring numbers identify the boring where dynamic penetration tests were done. The
drop-down lists show all sites that have a least one boring defined in the BORING table, then all
borings of the BORING table for the selected site.

e  Atest number can be added; with 20 characters maximum.
e  The hammer weight is generally entered in kg.
e The height of fall is generally entered, in meters.

e  The depth increment per measurement can be inputted. A default value of 0.3048 m (1 foot) is
displayed. The increment is used when inserting new rows in the bottom table.

e Transfer is a 1-character code to classify records for their management.

The table at the bottom of the Dynamic test form shows data from the DPT_POINT secondary table of
the Geotec database.

e  The site number, the boring number and the depth together constitute the key of the records.

e The top depth, before the blows, is entered. If a depth increment is defined, each new depth will
be automatically incremented by this value. If no increment is defined, the depth will be
incremented by the difference between the 1°t and 2™ depths entered.

e  The number of blows (NB) necessary for the cone to penetrate from the current depth to the
following is entered.

e  Remark is alphanumeric with 255 characters for additional details on the test at the given depth.

e  Transfer is a 1-character code to classify records for their management.
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' DPT - 1 of 2 record(s) - Status: saved E\@
HEEEE ok « « 8> Fv [O&H 2
Site: |DEMO [x] Boring: |BH-02 B Test i |
Hammer weight: I 30.000 Height of fall: I 0.300 Depth increment: I 0.3000 Trﬂnsfer:m
# DEPTH NB REMARK T
12 [y 12.3000 53 o
13 [y 12.6000 65
14 o 12.9000 80
15 [y 13.2000 g1
16 o 13.5000 82
17 [y 13.8000 100|Refusal =
4 3

Figure 33 — Dynamic test entry form

8.6. Cobra form

The form shows data from the COBRA table and its secondary table COBRA_POINT of the Geotec
database. It is used to define cobra tests.

The site number, the boring number and the test number together constitute the key of the
records.

The site and boring numbers identify the boring where cobra tests were done. The drop-down lists
show all sites that have a least one boring defined in the BORING table, then all borings of the
BORING table for the selected site.

The test number has 20 characters maximum.
The diameters of the rods and tips are entered; the suggested unit is the millimeter.

The refusal depth indicates the depth where the cobra boring ended; the suggested unit is the
meter.

The groundwater depth indicates where the water is.
Remark is alphanumeric with 255 characters for additional details on the test.

Transfer is a 1-character code to classify records for their management.

The table at the bottom of the Cobra form shows data from the COBRA_POINT secondary table of the
Geotec database.

The site number, the boring number, the test number and the depth together constitute the key of
the records.

The top depth of a measurement of penetration time is entered; the suggested unit is the meter.

Time is the elapsed time since the beginning of the test; the suggested unit is the second.
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Rate is the penetration rate, or the penetration time for 1 m; the unit is the second.

Transfer is a 1-character code to classify records for their management.

' COBRA - 1 of 1 record(s) - Status: new EI@
R EEE G « « 8> 3 FRv PPE 2
Site: | [zl Boring: | =] Test I_E

Diameter of the rods: I Refusal depth: I Transfer: m]
Diameter of the tips: I Groundwater depth: I
Remark: | =l

# DEFTH ETIME RATE T H
r

Figure 34 — Cobra entry form

8.7. Other properties form

The form shows data from the PROPERTY_VALUE table of the Geotec database. It is used to enter values
of various properties that do not have a specific entry form in Geotec. The properties are defined by the

user in the Properties form (paragraph 10.8).

The site number, the boring number, the top depth and the property together constitute the key
of the records.

The site and boring numbers identify the boring for which various properties have been measured.
The drop-down lists show all sites that have a least one boring defined in the BORING table, then all
borings of the BORING table for the selected site.

If the property was measured on a sample or sub-sample, enter its number. If a number is entered,
its top and bottom depth are automatically retrieved and displayed in the form.

The top and bottom depths of the measurement, if applicable, are entered; the suggested unit is
the meter. If the measurement applies to a sample / sub-sample, its depths are automatically
indicated.

The property defines what we are measuring. The property must have been defined in the
Properties form (paragraph 10.8) before you can add measurements.

Two numeric values can be entered for the property.
A remark of 255 characters is used to add details or textual values.

Transfer is a 1-character code to classify records for their management.

The values and remark can be entered via a table in the Sample form, which displays all properties

whose measurement type is “3 — Sample”, whose order is positive and that are not hidden (paragraph

10.8). When data is inserted via this table, the depths of the corresponding sample / sub-sample are

automatically entered.
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Property values can be displayed in the graphic modules, by entering the property in the Series cell of
the curve of the PROPERTY_VALUE graph. See the documentations of Log, Pro and Site for more details.

8.7.1. Calculations

The calculation function retrieves the depths of the samples or sub-samples entered in the SAMPLE
table and updates them in the PROPERTY_VALUE table. If values are linked to a depth, interval or run,
nothing is calculated.

10 PROPERTY_VALUE - 1 of 1 record(s) - Status: saved (][ B ]
UE EEE & « « 8> v Fx% D@6q ?
Site: ||JEr.'|0 =] Boring: |BH-02 [zl sample: |U4 :]
Property: |CONTAINER (=l Value 1: |
Top depth: I 3.500 Value 2: I
Bottom depth: 4,280 Transfer: I :l
Remark:  |small bag and jar (=]

Figure 35 — Other properties entry form

8.8. Absorption form

The form shows data from the ABSORPTION table of the Geotec database. It is used to enter test results
for water absorption of the rock measured between two depths.

e  The site number, the boring number, the test number and the top depth together constitute the
key of the records.

e  The site and boring numbers identify the boring where the absorption measurements were taken.
The drop-down lists show all sites that have a least one boring defined in the BORING table, then all
borings of the BORING table for the selected site.

e  The test number has up to 20 characters.

e  The depths of the top and bottom packers for the test are entered, in meters. The bottom depth is
also required.

e  The absorption measured is entered; the suggested unit is L/min/m.

e  The maximum pressure used during the test is entered; in kPa.

e  The permeability measured by the absorption test is entered; in m/s.

e  Remark is alphanumeric with 255 characters.

e  Category is used to enter a code to categorize the test, with 20 characters.

e  Transfer is a 1-character code to classify records for their management.
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W ABSORPTION - 4 of 5 record(s) - Status: saved =N =R
HE EEE &k « «8r»n Fx% P@Pea ?
Site: |DEMO [x] Boring: |BH-03 B Test [ =1

Top depth: I 31580 Max pressure:l 400.000 Category: I :]
Bottom depth: I 11.230 Permeability: I Transfer: m
Absorption: I 4,640 Remark: | =l

Figure 36 — Absorption entry form

8.9. Lugeon form

The form shows data from the LUGEON table of the Geotec database. It is used to enter results of
Lugeon tests to determine the permeability of a geologic formation.

e The site number, the boring number and the top depth together constitute the key of the records.

e  The site and boring numbers identify the boring where the Lugeon test was done. The drop-down
lists show all sites that have a least one boring defined in the BORING table, then all borings of the
BORING table for the selected site.

e  The depths of the top and bottom packers for the test are entered, in meters. The bottom depth is
also required.

e The average water pressure (MPa) is inputted for the 5 stages of water injection.
e  The average flow (L/min) is inputted for the 5 stages of water injection.

e  The water absorption in Lugeon units (L/min/m at a pressure of 1 MPa) is entered.
e  The permeability measured by the Lugeon test is entered; in m/s.

e  Remark is alphanumeric with 255 characters.

e  Category is used to enter a code to categorize the test, with 20 characters.

e  Transfer is a 1-character code to classify records for their management.

10 LUGEON - 16 of 45 record(s) - Status: saved (|5 (]
R EEE &&d « «8)>»n FXxu [P6H 2
Site: [TUNNEL (=] Boring:  [TF-15-13 =

Top depth: Im 1 2 3 4 5
Pressure: | | | | |
Bottom depth: 45.940
Flowy:
Lugeon: I o I I I I I
Permeability: I 3.50e-08 Category: I :] Transfer: m
Remark: | (=]
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Figure 37 — Lugeon entry form

8.10. Permeability form

The form shows data from the PERMEABILITY table of the Geotec database. It is used to enter
permeability measurements for a boring.

e  The site number, the boring number and the depth together constitute the key of the records.

e  The site and boring numbers identify the boring where the permeability measurements were
taken. The drop-down lists show all sites that have a least one boring defined in the BORING table,
then all borings of the BORING table for the selected site.

e The depth of the permeability measurement is entered; the suggested unit is the meter.
e The length of the measurement is entered; the suggested unit is the meter.

o The type of test used to determine the permeability is indicated, with 20 characters.

e  The permeability measured by the test is entered; in m/s.

e  Remark is alphanumeric with 255 characters.

e  Category is used to enter a code to categorize the test, with 20 characters.

e Transfer is a 1-character code to classify records for their management.

0 PERMEABILITY - 1 of 2 record(s) - Status: saved = e =
UEEEE Gt « «8» v Fxu BOH 2
Site: |DEMO (=1 Boring:  [BH-02 =
Depth: | 12.000 Test type: FC :] Category: |_E
Length: I Permeakbility: I 2.00e-07 Transfer: ml
Remark: | [z

Figure 38 — Permeability entry form

8.11. Tromino form

The form shows data from the TROMINO table of the Geotec database. It is used to enter results of tests
done with the Tromino apparatus for geophysics.

e  The site number and the boring number together constitute the key of the records.

e  The site and boring numbers identify the boring where the Tromino test was done. The drop-down
lists show all sites that have a least one boring defined in the BORING table, then all borings of the
BORING table for the selected site.

e The frequency FO is between 0 and 500 Hz.

e The standard deviation is numeric, in meters.
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e The confidence level is a 2-character field indicating the quality of the measurement.
e  The region of the reference graph is entered.
e  The estimated depth of dense layer is entered, in meters.

e  Remark is alphanumeric with 255 characters.

0 TROMINO - 1 of 1 record(s) - Status: new = =
UEEEE G« « # 5 0 [ Fx % [P H 2
Site: | (=] Boring: | (=]
Freguency FO: I Std. deviation: I Confidence level: I :I
Region: | =l Estimated depth: I
Remark: i El

Figure 39 — Tromino entry form

9. Entry forms for laboratory tests

In the Entry forms menu, the entry forms laboratory tests are available via the buttons of the fourth tab.
Four entry forms are for laboratory management, including the sieving methods used, the grain size
requirements, the hydrometer calibrations and the lab equipment.

9.1. Grain size analysis form

The form shows data from the GRAIN_SIZE table and its secondary table GRAIN_SIZE_POINT of the
Geotec database. The Hydrometer tab also shows data from the HYDROMETER table. The form is used
to enter lab measurements and calculate the results of grain size analyses, including sieving and
sedimentation.

e The site number, the boring number and the sample number together constitute the key of the
records.

e  The site, boring and sample numbers identify the sample on which the sieving analysis and, if
applicable, sedimentation test was done.

The drop-down list of sites shows all sites that have a least one sample defined in the SAMPLE
table. The drop-down list of borings shows all borings that belong to the site selected and that have
at least one sample defined in the SAMPLE table. The drop-down list of samples shows all samples
defined in the SAMPLE table for the selected boring.

e  The type of material analyzed can be selected from the list of materials and their description
defined in the MATERIAL table (paragraph 10.9). Double-click in the field to open the corresponding
form for editing.
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By default, the material associated to the sample is suggested. If there is none, then the one
associated to the boring of the sample is suggested. Otherwise, NIL is shown.

If a sieving method and / or a grain size requirement is associated to the material, they will be
automatically displayed in the next 2 fields.

e The sieving method used in the lab is selected from the list showing all sieving methods defined
(paragraph 9.11). Double-click in the field to open the corresponding form for editing.

The weighing method (individual or cumulative), the balance number and the weighing unit (g, kg
or |Ib) for the coarse, medium and fine fractions are automatically copied in the definition of the
grain size. Also, the sieve diameters defined in the method are generated for the curve.

e Agrain size requirement can be selected from the list showing all grain size requirements defined
(paragraph 9.12). Double-click in the field to open the corresponding form for editing.

The envelope can be displayed on the graphic report and the conformity of the curve will be
verified by Geotec.

e  The classification standard is entered with 20 characters. It is for future development.

The Water content button opens the limits entry form to define the natural water content measured on
the sample. See paragraph 9.2 for details.

The Stratigraphy button opens the stratigraphy entry form to define the % of cobbles and boulders for
the layer where the sample was taken. These percentages can be included in the correction of grain size
curves in the Lab module. See paragraph 6.1 for the details on the layers and the documentation of Lab
for the curve correction. The button may also be labelled Cobbles to open the cobbles entry form for the
same purpose, but this option is obsolete and will be removed in a future release.

The Combine button is used to calculate grain size combinations. It can only be used in Lab. See the
documentation of Lab.

The USCS button opens the calculation window. It is used to calculate the USCS value and insert it into
the USCS field of the SAMPLE table for the corresponding sample. In the calculation window, you can
choose to fill only the empty fields, not the existing values. To do this, check the box Fill empty fields
only. Otherwise, the calculation overwrites existing USCS values. See the calculation details in section
9.1.1.1.

The Description button opens the calculation window. It is used to calculate the Description based on
the grain size and insert it into the DESCRIPTION field of the SAMPLE table for the corresponding
sample. In the calculation window, you can choose to fill only the empty fields, not the existing values.
To do this, check the box Fill empty fields only. Otherwise, the calculation overwrites existing
DESCRIPTION values. See the calculation details in section 9.1.1.1.

9.1.1. Results

The Results tab at the top of the entry form shows calculation results done by Geotec from lab
measurements of sieving and sedimentation tests. By clicking on the Results tab, the same tab gets
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activated at the bottom of the form to display the diameters and calculated passing percentages as well

as the raw data, or to enter the diameters and passing percentages directly, without raw data. The tab
at the bottom shows data from the GRAIN_SIZE_POINT secondary table of the Geotec database.

In Passing percentages...

The fields 225 mm to 0.002 mm contain the passing percentages of the various sieves Py, between
0 and 100%. They are calculated by Geotec via a linear interpolation on logarithmic basis, based on
the points of the curve indicated in the bottom table.

If the passing percentage of the largest diameter is between 95% and 100%, an extrapolation is
done, if necessary, for the diameters greater than 0.075 mm — in other words, so the curve reaches
100%.

An option is available in Lab to force the extrapolation for the diameters greater than 0.075 mm but
smaller than the largest diameter — in other words, to bring the curve down to the silt. Otherwise,
the curve is not extrapolated to small diameters.

The fineness module is calculated by Geotec as:

[Po.16+Po.315FPo.63+P1.25+P2.5+Ps+P1g+Pao+PagtPsol
100

fm=10-

In Diameters and coefficients...

The fields D10, D30 and D60 contain the diameters corresponding to 10%, 30% and 60% of the
particles. They are calculated by Geotec via a linear interpolation on logarithmic basis, based on the
points of the curve indicated in the bottom table.

An option is available in Lab to force the extrapolation to calculate the diameters Dy smaller than
the largest diameter of the curve. The diameters Dy are not extrapolated if they would be greater
than the largest diameter of the curve. Without the option, the diameters D4 are not extrapolated.

Cu is the uniformity coefficient. Cu is not a field of the database. It is calculated by Geotec as:

Cu== if D1o > 0.001 and Dgo > 0.001 and Dgo < 1000

Cc is the concavity coefficient. Cc is not a field of the database. It is calculated by Geotec as:

— D30XD3g
D19XDgo

Cc if D1o > 0.001 and D3 > 0.001 and Dgo > 0.001

The fields Silt, Sand, Gravel, Cobbles and Boulders are not fields of the database. They are
calculated by Geotec as:
Silt = Py.0g — Po.oo2

If Po.ooz is NULL, it corresponds to the percentages of fine particles, because the percentage of clay is
not known.

Sand = Py — Py og
Gravel = Pgy — Ps
Cobbles = P,,5 — Py
Boulders = 100 — Py,¢
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The sample characterization shows the calculations based on the grain size analysis, as well as the data

from the SAMPLE table, for information purposes, including:

The description based on the grain size curve, calculated by Geotec.
The description entered for the current sample.

The USCS classification calculated by Geotec.

The USCS classification of the current sample.

Category is used to enter a code to categorize the test, with 20 characters. It is mainly used for
grain size combinations. The value CMB-xx is entered in the record of a grain size used in a
combination. See the documentation of Lab for details about combinations.

The category of the current sample. It can be the type of soil indicated in the soil description
matrix. It can also be the value CMB-xx which is entered in the record of a sample used in a
combination.

The length of the grain size is used for results of grain size combinations. The length is the sum of
the lengths of all samples combined.

The length of the current sample.

In Management...

When the calculation is done (via the button % or using Action > Calculate), the calculation date is
updated.

When a modification to the test is saved, the modification date is updated.

The smoothing of the grain size curve can be fixed; however, offset values entered at specific points
of the curve take precedence over the global smoothing. With a value of -1, no smoothing of the
grain size curve is done and the offset values for each point of the curve are not taken into account.

If no smoothing is defined in the Grain size table, the calculation is done with the smoothing
defined in the options of Lab.
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GRAIN_SIZE - 1 of 1 record(s) - Status: saved =N =R
H(EEEE & « «8»n Fx% o6& ?
Site: |DEMO_LABO [zl Boring:  [20F-04 [=] sample: |u1 :I
Material: | (=] sieving method: |LC_21—I}4I} [zl Envelope: |1 :I
Standard: I (= Water content | Stratigraphyl Combine | Uscs | Description |

| Sieving | Hydrometer |
— Passing percentages Diameters and coefficients —M
225 mm (8 in): | 100.000 0.4 mm (#40): | 72171 D10: | 0.0006  Silt: | BT
80 mm (3 in): | 100.000 0.08 mm (#200): | 43611 D30: | 0.0071 Sand: | 467
20 mm (3/4 in}: I 95 100 0.01 mm: I 33.750 Ds0: I 0.1905 Gravel: I 47
5 mm (#4): I 95323 0.002 mm: I 19.264 Cu: I Cobbles: I 0.0
2 mm (#10); I 90.656 Fineness: I 1.240 Cec: I Boulders: I 0.0
— Sample characterisation
Description: uscs Category: Length:
Grain size: |Si|t:.'5and, s0me clay, trace gravel. (=] |SI'|'I (=] | (=] |
Sample: |Si|ty zand, some clay, trace gravel. |5r.1 | | 0.61
— Management
Calculation date:|5022.1 0-14 10:45:05 Modified on: |§uzz_1 0-14 10:45:52 Smoothing: I

Results | Sieving | Hydrometer |

# DWMETER | PassiG | READNG | ETME | TEMPERATURE| CORR z T

Iy vy 40.0000  100.000 -
5 [ 315000  99.710 1,500

& [ 20.0000]  99.130 3.000 J
7 [ 140000 98550 3.000

8 [y 100000 7777 4000

3 [ 50000 95323 12700

10 [y 25000 91364  9.500

11 [y 2.0000 90656  11.200

12 [ 1 2e00 27 531 18 Fon hd

e
-

Figure 40 — Grain size entry form — Results
The table of the Results tab at the bottom of the form shows data from the GRAIN_SIZE_POINT

secondary table of the Geotec database.

e  The site number, the boring number, the sample number and the diameter together constitute
the key of the records.

e  The diameter of the sieves or particles is in millimeters; with a precision of 4 decimals. The
diameters can be entered or generated automatically by selecting a sieving method.

e The % passing the sieve is either entered by the user, or copied during the calculation by Geotec of
the results based on the raw data in the SIEVE_POINT (Sieving tab) and HYDROMETER_POINT
(Hydrometer tab) tables.
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e  The reading is either the mass retained on the sieves (individual or cumulative) of the SIEVE_POINT
table, or the hydrometer reading of the HYDROMETER_POINT table. These values are copies
automatically.

e The elapsed time, in minutes, for the hydrometer test, is a raw data in the HYDROMETER _POINT
table. The values are copies automatically.

e The temperature in degrees Celsius, for the hydrometer test, is a raw data in the
HYDROMETER_POINT table. The values are copies automatically.

e  The reading correction, for the hydrometer test, is a raw data in the HYDROMETER_POINT table if
the composite correction was not used. The values are copies automatically.

e  The smoothing (Z) is used for the smoothing of the grain size curve at the current point. It contains
the offset around the point for the curve. With a value of -1, the curve goes through the point as a
straight line — there is no smoothing. With a value of 0, the curve goes through the point with a
rounded line; the greater the value, the more the curve is smoothed at the point. A smoothing
coefficient for the whole curve can be defined in the Grain size table and / or in the options or Lab;
see the documentation of Lab.

e  Transfer is a 1-character code to classify records for their management. By putting "X" in the
Transfer field, the point will not be displayed in the curve and not included in the calculations.

9.1.1.1 Calculations
The grain size description is determined from the materials and their proportions.
e  Geotec calculates the percentages of materials.
o The clay percentage is Po.oo2
o  Thessilt percentage is Po.os — Po.oo2
o The sand percentage is Ps-Pgos
o The gravel percentage is Pgo-Ps
o  The cobbles percentage is P225-Pso
o The boulders percentage is 100-P5;s
e The proportions are then determined from the percentages of materials.
o If percentageis<1% - material not included
o Otherwise, if percentage is < 10 % -> proportion 4 (trace)
o Otherwise, if percentage is <20 % -> proportion 3 (some)
o Otherwise, if percentage is < 35 % - proportion 2 (adjective)
o Otherwise - proportion 1 (main)

e  The description is then generated based on the material and its proportion.

The USCS is calculated based on the grain size curve only if Pogs is less than 50 %. Otherwise, the limits
test is used to calculate the USCS classification.
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By default, coarse is S. Is there more gravel than sand? Ps < (100 + Pgs)/2 ?

o Ifyes, coarseis G.

o Ifno, coarseisS.

By default, fine is M. If there most clay than silt? Po.oo2 > Po.os/2 or P02 > 507

o Ifyes, fineisC.

o Ifno, fineis M.

For gravels, the gradation is W by default (if Cu or Cc is not defined). Geotec verifies Cu and CC.
o IfCuz4and1s<Ccx< 3, gradationis W.

o Otherwise, if Cu> 0 and Cc > 0, gradation is P.

For sands, the gradation is W by default (if Cu or Cc is not defined). Geotec verifies Cu and CC.
o IfCu=6and1x<Ccx< 3, gradationis W.

o  Otherwise, if Cu >0 and Cc > 0, gradation is P.

To create the USCS classification, Geotec verifies the percentage of fine particles.

o IFPoos<5% —> USCS = CoarseGradation
like GW, GP, SW, SP

o  Otherwise, if Poos > 12 % - USCS = CoarseFine
like GM, GC, SM, SC

o Otherwise - USCS = CoarseGradation-CoarseFine
like GW-GM, GW-GC, GP-GM, GP-GC, SW-SM, SW-SC, SP-SM, SP-SC

9.1.2. Sieving

The Sieving tab at the top of the entry form is used to enter raw data for the sieving test done. By

clicking on the Sieving tab, the same tab gets activated at the bottom of the form to enter the

measurements for each sieve. The bottom tab shows the SIEVE_POINT temporary table.

In Management data...

Enter up to 40 characters in the fields Realized by and Verified by.
The test date and verification date are noted in the format yyyy-mm-dd hh:mi:ss.
The name or number of the laboratory where the test was done is noted, with 20 characters.

The name of the data file can be entered, with a maximum of 255 characters. By clicking on the
button right of the field, the Windows file selection screen opens.

To save the file with its full path, enable the option in the preferences. See the X3D documentation.

Remark is alphanumeric with 255 characters for additional details.

The laboratory apparatus used for the sieving test are indicated. This ensures better monitoring in the

event that an equipment is faulty.
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The number of the balances used for weighing for coarse, medium and fine fractions are indicated,
with 20 characters. The list of apparatus numbers defined in the EQUIPMENT table and whose
category begins with BAL is suggested (paragraph 9.14).

If balances are associates to the selected sieving method, their numbers are automatically entered.

The auxiliary water contents are only used for wet soils tests. If sieving is done on dry materials, leave

these fields empty or indicate a water content of 0%. Otherwise, for the coarse (Wstone) and fine (Wsand)

fractions, enter:

The tare number, with 20 characters. The list of apparatus numbers defined in the EQUIPMENT
table and whose category begins with TARE is suggested (paragraph 9.14).

The tare mass. If a mass is defined in the EQUIPMENT table for the selected tare, it will be
displayed. The unit is the one defined for the sieving method.

The mass of the tare and wet soil. The unit is the one defined for the sieving method.
The mass of the tare and dry soil. The unit is the one defined for the sieving method.

The water content, in %. It is calculated by Geotec or can be entered by the user.

MAasStare wet soil "MASStare dry soil
w= Y28 x 100%

MAasStare dry soil —MAaSStare

Then, define the soil fractions, depending on the sieving method selected (paragraph 9.11).

Enter the maximum diameter of the particles, if needed.

For each quartering of the selected sieving method, so for the coarse (total), medium (gravel) and
fine (sand) fractions:

o The maximum and minimum diameters of the sieves are indicated.

o Enter for mass to be sieved. The mass is of the wet soil. The unit is indicated next to the field,
depending on the one defined for the sieving method.

If the soil was already dried before weighing, do not indicate an auxiliary water content, or
enter 0%.

If just one or two quarterings are defined for the method, then only those defined will have
diameters. The Mass field will be deactivated for non-defined quarterings.

After washing:

o Indicate the tare number used for the sand fraction, with 20 characters. The list of apparatus
numbers defined in the EQUIPMENT table and whose category begins with TARE is suggested
(paragraph 9.14).

o Indicate the tare mass. If a mass is defined in the EQUIPMENT table for the selected tare, it will
be displayed. The mass is in grams.

o  Enter the mass of the tare and dry sand, after washing. If the tare mass is not indicated, enter
the mass of the dry sand directly, in grams.
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Rezultz | Hydrometer |
— Management data Laboratery apparatus
Realized by: | [=] on:| Balance (stone): I_E
Verified by: | [=] on:| Balance (gravel): I_E
Laboratory: | [=] File: I—B Balance (sand): I_E
Remark: | (=l
— Auxiliary water contents for tests on wet =oils — Soil fractions used
Stone Sand Maximum diameter (mm}) I—
Tare no: I_E I_E Fraction Sieve diameter {mm} Mass
Tare mass: | g | g | | Totak [ 112000 [ s000 | s17.400
Wet mass + tare: | g | g Gravel: | | |
Dry mass + tare: | g | g Sand: | 2500 | 0080 | 228760 o
Water content (%): | % | % | | washing: [ [7] | [ 122600 o
Results | Sieving | Hydrometer
Diametel| Total Indiv- | Cumul-{ Cumul. | Retained | Passinf| Passini| Passini| Passing| Comp- +
# dry idual | ative dry | ensieve| Omm | Smm | total | min-max| liance
mm mass mass | mass | mass % % % % % C.JN.C.
4 “ 40| 517.40g| 0.000) 0.000| 0.000 0.00 100.00 z
5 “ 31.5| 517.40g| 1.500] 1.500| 1.500 0.29 99.71
6 « 20| 517.40g| 3.000) 4.500| 4.500 0.87 895.13| 64 - 100 C.
7 “ 14| 517.40 g| 3.0001 7.500( 7.500 1.45 98.55
] « 10| 517.40 g| 4.000( 11.500( 11.500 222 97.78
9 “ S| 517.40 g| 12.700( 24.200| 24.200 483 95.32| 50-95 N.C.
10 Pan| 517.40¢ -
1 “ 25| 22876 g| 9.500| 9.500| 9.500 415| 95.85| 9585 91.36
12 « 2| 22876 ¢g| 1.700( 11.200] 11.200 490| 9510| 9510 S0.66
13 “ 1.25| 22876 g| 7.500) 18.700| 18.700 818 91.83| 91.83( 87.53| 37-85 N.C. -

Figure 41 — Grain size entry form — Sieving
In the Sieving tab at the bottom of the entry form:
o  The sieve diameters defined in the sieving method are generated automatically. For each sieve,

indicate the cumulative or individual mass, depending on the type of weighing indicated in the
sieving method. Indicate the mass measured in the pan to verify the acceptability of the test.

9.1.2.1 Calculations
The following calculations are done for the sieving test (top part of the entry form):

e  The dry mass of the fine fraction (sand) is calculated as:

__ MmasSwyet sand
masSgary sand = T 14Vsand
100

e  The dry mass of the medium fraction (gravel) is calculated as:

__ MasSwet gravel "MASScum gravel + MAasscymgravel
massdry gravel — 1+Wsand 1+Wstone
100 100

e Then the water content of the medium fraction is calculated as:
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MAasSwyet gravel "MASSdry gravel
g Y9 X 100%

Wgravel =
g MmassSdry gravel

e  The total dry mass is calculated as:

mass __ MasSwet total "MASScum stone + MasScum stone
dry total — Waravel 14+ Ystone
1 100 100

where:

Wsand is the auxiliary water content of the sand fraction (for wet soil test)

Witone IS the auxiliary water content of the stone fraction (for wet soil test)

Weravel IS the water content calculated for the mass used after the 1 quartering
MasScum gravel iS the cumulated mass on the smallest diameter of the medium fraction
MasScum stone 1S the cumulated mass on the smallest diameter of the coarse fraction

The following calculations are done for each diameter of the sieving test (bottom part of the entry
form). The results are shown as information in the disabled columns.

e  The dry mass of sand, the dry mass of the medium fraction and to total dry mass are copied into
the Total dry mass column, as information, for the diameters corresponding to the 3 fractions.

e The individual mass is either entered, or equal to the cumulative mass minus the previous
cumulative mass.

e  The cumulative mass is either entered, or equal to the sum of the individual mass and the previous
cumulative mass.

e  The cumulative dry mass is calculated as:

__ MasScymwet
masScym dry — 1+ YWstone
1

For the sand fraction, the dry mass equals the mass indicated. It is understood that the test is done
with dry soil.

e  The % retained on the sieve is calculated from the dry mass of the fraction indicated in the 1%
column

. mass d
% retained = ——= Y

MmasSdry fraction
e The passing % are calculated for each fraction as well as for the total.

o  For the coarse fraction: % passingorar = 100 — % retained

o  For the medium fraction:
o % passingmedium = 100 — % retained
The heading of this column indicates the minimum diameter of the coarse fraction.

. % passingiast total X % PASSINGmedium
0
o % passingrorar = ™

where % passing;qst totar 1S the total % passing the minimum diameter of the coarse
fraction.
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o  For the fine fraction:
o % passingsine = 100 — % retained

The heading of this column indicates the minimum diameter of the medium fraction.
% passingast medium X % PAssingine

100
where % passing;qst medium 1S the medium % passing the minimum diameter of the
medium fraction.

o % passingmedium =

% passingiast total X% PASSINGqst medium X % PASSING fine

o % passingoraq = o0

e  The existing passing % indicates the value saved in the database before the last calculations.

e If a grain size envelope is selected, the minimum and maximum passing % defined for the envelope
are indicated at the corresponding diameters, and are concatenated in the column Passing min-
max.

e The compliance at each diameter that has a requirement is verified by Geotec. If the passing % is
less than the minimum requirement or more than the maximum requirement, the passing % is Non-
Compliant (N.C.).

e  For each fraction, the mass on the pan can be entered. The loss percentage is calculated for the
test validity and shown in the Passing total column.

MmasStotal wet ~MASScum pan
% loSScoarse = P22 % 100

massStotal wet

Massgravel wet ~MAaSScum pan
¢ P22 x 100

/ l i T
0 0 LOSS m ass et
mediu m gravel w

MasSsand washed —"MASScum pan
% losSfine = P22 % 100
MmasSsand washed

where
MasScum pan iS the cumulative mass on the pan for the fraction indicated
MasSSsand washed 1S the mass of dry sand after washing

The sieve diameter, reading (individual or cumulative mass) and total passing percentage are copied in
table GRAIN_SIZE_POINT, visible in the Results tab at the bottom of the entry form.

9.1.3. Hydrometer

The Hydrometer tab at the top of the entry form shows data from the HYDROMETER table of the Geotec
database. It is used to enter raw data for the hydrometer test done. The tab is displayed as soon as a
GRAIN_SIZE record exists. By clicking on the Hydrometer tab, the same tab gets activated at the bottom
of the form to enter the readings. The bottom tab shows the HYDROMETER_POINT temporary table.

In Management data...
e  Enter up to 40 characters in the fields Realized by and Verified by.
e  The test date and verification date are noted in the format yyyy-mm-dd hh:mi:ss.

e The name or number of the laboratory where the test was done is noted, with 20 characters.

Geotec $Sobek



DATA ENTRY FORMS | Version 8.12.1 | Page 109

The name of the data file can be entered, with a maximum of 255 characters. By clicking on the
button right of the field, the Windows file selection screen opens.

To save the file with its full path, enable the option in the preferences. See the X3D documentation.

Remark is alphanumeric with 255 characters for additional details.

The Dry mass calculation is used to determine the equivalent dry mass of the sample used for the

hydrometer test.

The method is selected from:

o  1: moisture content (low water % after air-drying)
o  2:water content (higher water %, often in clays)
o 3:ovendrying

Enter the tare number, with 20 characters. The list of apparatus numbers defined in the
EQUIPMENT table and whose category begins with TARE is suggested (paragraph 9.14).

Enter the tare mass, in grams. If a mass is defined in the EQUIPMENT table for the selected tare, it
will be displayed.

For methods 1 and 2
o  Enter the mass of the tare and air-dried or wet soil, in grams.
o  Enter the mass of the tare and oven-dried soil, in grams.

o The moisture content or water content is entered or calculated by Geotec as:

MAaSStare wet soil "MASStare dry soil
w= Y28 x 100%

MasStare dry soil "MAaSStare
For method 3
o Enter the mass of the dispersing agent used, in grams.

o  Enter the mass of the tare and oven-dried soil after the hydrometer test, in grams. The
dispersing agent will also be included in the open-dried solution.

In Characteristics of sample

The specific gravity (Gs) of the sample for the hydrometer test is 2.7 by default. It can be modified.

The sieve diameter (mm) is selected from the drop-down list. The suggestions are between 5 mm
and 0.08 mm. The 2mm sieve is generally used.

The passing sieve % is read from the GRAIN_SIZE_POINT table (bottom Results tab) at the sieve
indicated. If there is no passing percentage for the sieve, Geotec will use the passing % of the
greater sieve.

The mass retained on 0.08 mm (masso.0s) can be entered, in grams.

Enter the total mass of the sample for the test, air-dried or wet, in grams.
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The equivalent dry mass of the sample, in grams, is included in the calculations. It can be entered
or calculated by Geotec.

mass
o For methods 1 and 2: MaASSqry = ——w ot
1+5)
100
o For method 3: MmasSgry = MASStare dry soit — MASStare — MASSgispersing

The laboratory apparatus used for the hydrometer test are indicated. This ensures better monitoring in

the event that an equipment is faulty and is used to retrieve the specifications of some of the equipment

used.

The hydrometer number is indicated, with 20 characters. The list of hydrometers and their model
(151H or 152H) defined in the HYDROMETER_CALIBRATION table is suggested (paragraph 9.13). By
selecting a hydrometer, the standard elapsed time are displayed in the bottom table, from 30
seconds to 1440 minutes.

The bulb length (Lous) of the hydrometer is entered, in cm. If it is defined in the
HYDROMETER_CALIBRATION table for the selected hydrometer, it will be displayed. If the length is
not entered, a value of 0 cm is used in the calculations.

The bulb volume (Vpu) of the hydrometer is entered, in ml. If it is defined in the
HYDROMETER_CALIBRATION table for the selected hydrometer, it will be displayed. If the volume is
not entered, a value of 0 ml is used in the calculations.

Coefficients A and B of the calibration curve are entered (Caliba et Calibg). If they are defined in
the HYDROMETER_CALIBRATION table for the selected hydrometer, they will be displayed. If the
coefficients are not entered, a coefficient A of -0.266 (151H) or -0.163 (152H) and a coefficient B of
16.3 are used in the calculations.

Coefficients A and B of the composite correction curve are entered (Compa et Compg). If they are
defined in the HYDROMETER_CALIBRATION table for the selected hydrometer, they will be
displayed. If a correction reading is taken rather than the calculation via the composite correction,
enter 0 in both fields. If the coefficients are not entered, values of 0 are used in the calculations.

The density correction factor is entered; the default value is 1. If it is defined in the
HYDROMETER_CALIBRATION table for the selected hydrometer, it will be displayed.

The meniscus is entered. For a 151H, the meniscus is 0.5 by default. For a 152H, the meniscus is 1
by default. This value will be added to the readings taken at the top of the meniscus (see
calculations).

The number of the cylinder used is indicated, with 20 characters. The list of apparatus numbers
defined in the EQUIPMENT table and whose category begins with CYL is suggested (paragraph
9.14).

The area A (cm?) and the volume (ml) of the cylinder are entered. If the area and / or the volume
are defined in the EQUIPMENT table for the selected cylinder, they will be displayed. If the area is
not entered, a value of 27 cm? is used in the calculations.
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e  The number of the balance used for weighing is indicated, with 20 characters. The list of apparatus
numbers defined in the EQUIPMENT table and whose category begins with BAL is suggested
(paragraph 9.14).

In the Hydrometer tab at the bottom of the entry form:

e Adjust, if needed, the elapsed time at the time of reading, in minutes. If no reading is taken at a
certain time, leave the row empty. It will not be saved.

e Enter the hydrometer reading. The reading is taken at the top of the meniscus. If the reading is
done at the bottom of the meniscus, set the meniscus value to 0 and ensure that the calibration
was also done with readings taken at the bottom of the meniscus.

e  Enter the temperature, in degrees Celsius. It will be copied to the following row when entering the
next reading.

e [f the reading correction is done via a control solution instead of the composite correction (so
coefficients A and B for the composite correction are at 0), enter the correction. It will be copied to
the following row when entering the next reading.

Sieving

Results I

— Management data

— Laboratory apparatus

Realized by: | [=] on:| Hydrometer: m
Verified by: | [=] on: | Length: Volume:
Laboratory: | [ Fie: I—E | 14.000 em | &7.000 mi
Remark: I E _Effed'n.re heigh.t:
Al 0184 B:| 10.500 cm
— Dry mass calculation — Characteristics of sample Composite correction:
Method: |1_E Specific gravity: m A 0478 B:| 16.071
Tare no: IEE,_E Sieve diameter (mmy): 000 = FEHSPD:DD o i'llemjcn”:a
Tare mass: Im Passing sieve (%) Im ’ ) ] '
Alr mass + tare; Im Retained 0.08mm: I— Cylinder: I =
Oven mass + tare: Im Total mass (g} Im iﬂxrea: cmz‘lu-’nlume: il
Hygroscopic hum.: Im Dry mass (g} Iﬁ
Balance: I'I—E
Results | Sieving | Hydrometer |
Elapsei| Hydro- | Tempe-| Water Reading| Effective| Effective | Eguivalent] Particle | Pagsing +
# time: meter | rature || viscosity K correc- | reading depth diameter | content) total
min || reading C poises tion 151H cm mm % %
1 Fe
2 \\/ 2.0 35.0 21.7(0.009618) 0.01316 57 30.3 11.43 0.0315 4553 4227
3 \\/ 5.0 34.0 21.7(0.0096518) 0.01316 57 283 10.52 0.0191 43.55] 3948
4 \\/ 15.0 3.0 21.7|0.008518) 0.01316 57 253 11.01 0.0113 3693 3529
5 \\/ 30.0 28.0 21.7(0.009618) 0.01316 57 223 11.50 0.0081 34.30] 31.10
6 \\/ §0.0 25.0 21.8(0.009585) 0.01314 57 203 11.83 0.0058 31.29] 2837
7 \\/ 120.0 235 21.9(0.009573| 0.01313 56 179 12.24 0.0042) 2751 24584
] \\/ 240.0 21.5] 22.0|0.0085500 0.01311 56 15.9 12.57 0.0030 2450 22322
9 \\/ 430.0 200 22.2(0.009505) 0.01308 5.5 145 12.82 0.0021 22.34| 2025
10 \\/ 1440.0 175 21.7|0.009818| 0.01316 57 11.8 13.23 0.0013 18.12 16.4ST
Figure 42 — Grain size entry form — Hydrometer
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9.1.3.1 Calculations

The following calculations are done for the hydrometer test (top part of the form) and will be used in
the calculations of the bottom table.

e  The passing 0.08 mm P s is read at the 0.08 mm sieve in the Results tab at the bottom of the entry
form.

e  The passing 0.08 mm washed Pg s washed is calculated if there is a mass retained on 0.08 mm, as:

masso.os

Po.08 washed = 100 — x 100

massqry

The following calculations are done for each reading of the hydrometer test (bottom part of the entry
form). The results are shown as information in the disabled columns.

e The coefficient of viscosity n of water, in poises:
n = 0.000005 X temp X temp — 0.000445 X temp + 0.01692

e The K factor is a constant based on the temperature of the soil suspensions and the relative density
of the soil particles.

307
980%(Gs—1)

e  The reading correction is a raw data of the HYDROMETER_POINT table if the composite correction
is not used. If the composite correction is used, the correction is calculated as:

corr = —Comp, X temp + Compg
e The effective reading corresponds to the reading with the composite correction applied:
reading.rr = reading — corr

e  The effective depth is calculated with the calibration curve:

Lbulb _ Vouw

depth.sy = —Caliby X (reading + meniscus) + Calibg + ”

If readings are taken between 2 minutes (at 30 seconds, 1 minute and 2 minutes), the hydrometer

. . v
will not be removed from the solution. The last term of the equation ( ’;’:1”’

) is not subtracted for

those readings.

e  The equivalent diameter of the particles D, in millimeters, is calculated based on Stokes’ law.

deptheff 307 deptheff
etime 980X (Gs— 1) etime

e  The existing diameter indicates the value saved in the database before the last calculations.

e The calculation of the particle content Part depends on the hydrometer model.

)

For 151H: Part = X readingesr X F X (GSGS

assdry -1
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For 152H: Part = —2

X reading.rr X F X a where a = 1.53 — (0.2 X Gs)

assdry

e  The passing percentage P is calculated with the passing % of the sieve diameter.
P = Part X % where Pgieve is 100% if it is not defined.
If a mass retained on 0.08 mm is indicated,

P
P = Part x —2%
0.08 washed

o  The existing passing % indicates the value saved in the database before the last calculations.
The elapsed time, the reading, the temperature, the reading correction (if read), the equivalent

diameter and the passing percentage are copied in table GRAIN_SIZE_POINT, visible in the Results tab at
the bottom of the entry form.

9.2. Limits form

The form shows data from the LIMITS table and its secondary table LIMITS_POINT of the Geotec
database. It is used to enter lab measurements and calculate the results of water content and liquid and
plastic limits tests.

e  The site number, the boring number and the sample number together constitute the key of the
records.

e  The site, boring and sample numbers identify the sample on which the water content and / or
limits test was done.

The drop-down list of sites shows all sites that have a least one sample defined in the SAMPLE
table. The drop-down list of borings shows all borings that belong to the site selected and that have
at least one sample defined in the SAMPLE table. The drop-down list of samples shows all samples
defined in the SAMPLE table for the selected boring.

The USCS button opens the calculation window. It is used to calculate the USCS value and insert it into
the USCS field of the SAMPLE table for the corresponding sample. In the calculation window, you can
choose to fill only the empty fields, not the existing values. To do this, check the box Fill empty fields
only. Otherwise, the calculation overwrites existing USCS values. See the calculation details in the next
section.

In Management data...

e  Enter up to 40 characters in the fields Realized by and Verified by.

e  The test date and verification date are noted in the format yyyy-mm-dd hh:mi:ss.

e  The name or number of the laboratory where the test was done is noted, with 20 characters.

e  The name of the data file can be entered, with a maximum of 255 characters. By clicking on the
button right of the field, the Windows file selection screen opens.
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To save the file with its full path, enable the option in the preferences. See the X3D documentation.
e  Remark is alphanumeric with 255 characters for additional details.

The laboratory apparatus used for the test are indicated. This ensures better monitoring in the event
that an equipment is faulty.

e  The number of the balance used for weighing is indicated, with 20 characters. The list of apparatus
numbers defined in the EQUIPMENT table and whose category begins with BAL is suggested
(paragraph 9.14).

e  The number of the Casagrande apparatus or of the cone penetrometer, depending on the test
used, is indicated with 20 characters.

e  The type of liquid limit indicates either S for Swedish cone or C for Casagrande. This field is
automatically filled according to the bottom tab where the data is entered.

e Aremark on the preparation of the sample can be added, with 80 characters.

The results can be directly entered by the user or calculated by Geotec based on the measurements in
the bottom tables.

e  The natural water content (WN) is in %.

The plastic limit (WP) is in %.

The liquid limit (WL) is in %.

The plasticity (PI) and liquidity (LI) index are calculated automatically. These values are not saved in
the database.

The shear strength of the remolded soil can be entered, in kPa.

Non-plastic material can be checked.

e  The USCS classification is calculated by Geotec.

The sample characterization shows data from the SAMPLE table, for information purposes, including:
e  The description entered for the current sample.

e The USCS classification of the current sample.

In Management...

e When the calculation is done (via the button % or using Action > Calculate), the calculation date is
updated.

e  When a modification to the limits test is saved, the modification date is updated.
e  Transfer is a 1-character code to classify records for their management.

The tabs at the bottom of the Limits form show data from the LIMITS_POINT secondary table of the
Geotec database. The All readings tab shows all readings done for the current sample. The reading type
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is shown as well as all fields of the table. The other tabs show only part of the fields, depending on the

type of readings to be entered.

The site number, the boring number, the sample number, the reading type and the point index
together constitute the key of the records.

The reading type is entered with the tab selected.

o N for natural water content

o P for plastic limit

o  Cforliquid limit with the Casagrande apparatus
o  Sforliquid limit with the Swedish cone

The point index (I_POINT) is used to enter several points for the same test. It is an integer.

Enter the tare number, with 20 characters. The list of apparatus numbers defined in the
EQUIPMENT table and whose category begins with TARE is suggested (paragraph 9.14).

Enter the tare mass, in grams. If a mass is defined in the EQUIPMENT table for the selected tare, it
will be displayed.

Enter the mass of the tare and wet soil, in grams.
Enter the mass of the tare and dry soil, in grams.
The water content W is entered or calculated by Geotec.

The number of blows N of the test is an integer. It is used only for the liquid limit test with the
Casagrande apparatus.

The initial penetration reading PO is in mm. It is only used for the Swedish cone liquid limit test.

The 1st, 2nd, 3rd and 4th penetration readings P1, P2, P3 and P4 are in mm. They are used only for
the Swedish cone liquid limit test.

The average reading P is in mm. It can be entered or calculated by Geotec. It is only used for the
Swedish cone liquid limit test.

The drying temperature can be specified for liquid limit tests.

The drying mode is a 2-character field indicating the control mode for water content. Typical codes
would be WA (water addition), DA (air drying), DO (oven drying), DF (filtration drying), DP (drying
with an absorbent plate).

Transfer is a 1-character code to classify records for their management. By putting "X" in the
Transfer field of one of the points, the point will not be included in the calculations.
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LIMITS - 1 of 2 record(s) - Status: saved =[S
U EEEE &6k « <8 » Fxx D@Ege ?

Site: DEMO_LABO [zl Boring: |TF-03GH [z Sample: |1 =]
— Management data Laboratory apparatus
Realized by: | =] on: | Balance no: I :I
Werified by: | =] on: | Apparatus no: I :I
Laboratory: | [=] File: I ::I Type of LL: IS :I
Remark: | (=] Preparation: I :I
— Results
Water content (%) I 35630 Plasticity index (%) I 295 J MNon-plastic material
Plastic limit (%): I 24.010 Liguidity index: 0.396
Liquid limit (%): I 53.490 Sur (kPa): I USCS calculated Ic‘,H :I
— Sample characterization
Description: | Uscs: I
— Management
Calculation date: IEIJZZ-DB—I&B 08:37:42 Maodified on: IEE|22-EIB-29 09:37:39 Tranzfer: I :I

All readings [ Water content | Plastic limit | Casagrande | Swedish cone |
# |_POINT PO P1 P2 P3 P4 P TARE MAS! TARE WET | TARE_DRY W
1 Fe
2 \\/ 2 10.360| 10.250( 10.420| 10.100( 10.300 13.810 38.430 29.730| 54650
\\/ 14.080| 14200 14.070| 14100 14110 13.500 39.930 30.100| e0.880| | |
-
4| | 3

Figure 43 — Limits entry form

9.2.1. Calculations

In the bottom table, Geotec calculates for each record

massg t s0il—MAaSStare d il
e of all tests, the water content w: w= arewet so! arecrysol % 100%
MasStare dry soil ~"MAaSStare

e  of the Swedish cone test, the average penetration: P = average(Px — P0)

The natural water content WN (%) is the average of the w of the “N” type records (water content) if
there are several for the same sample.

The plastic limit WP (%) is the average of the w of the “P” type records (plastic limit) if there are several
for the same sample.

The liquid limit WL (%) with the Casagrande apparatus depends if it's a one-point or multipoint test.
e 1-point method: WL = w X (:’_5)0.121

e  Multipoint method: Geotec plots a straight line of water content as a function of number of blows
(logarithmic scale) and extrapolates to N = 25.
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The liquid limit WL (%) with the Swedish cone depends if it’s a one-point or multipoint test.

_ 20(w-15)

e 1-point method: WL = 5110 + 15

e  Multipoint method: Geotec plots a straight line of water content as a function of cone penetration
(linear scale) and extrapolates to P = 10.

The plasticity index (%) is calculated as: PI = WP — WL
The liquidity index is calculated as: L] = YN-WP
WP-WL

The USCS is calculated using the Atterberg chart. Line A’s equation is PI = 0.73(WL — 20).

e IfWL<50
o IfPI>7andIP2line A - UcsC=CL
o ElseifPI24andPl>lineA - UCSC=CL-ML
o Else - UCSC =ML
e [fWL250
o IfPI2lineA - UCSC =CH
o Else - UCSC = MH

9.3. Proctor form

The form shows data from the PROCTOR table and its secondary table PROCTOR_POINT of the Geotec
database. It is used to enter lab measurements and calculate the results of Proctor tests for the
determination of the water content — dry density relationship.

e  The site number, the boring number and the sample number together constitute the key of the
records.

e  The site, boring and sample numbers identify the sample on which the compaction test was done.

The drop-down list of sites shows all sites that have a least one sample defined in the SAMPLE
table. The drop-down list of borings shows all borings that belong to the site selected and that have
at least one sample defined in the SAMPLE table. The drop-down list of samples shows all samples
defined in the SAMPLE table for the selected boring.

In Management data...

e  Enter up to 40 characters in the fields Realized by and Verified by.

e  The test date and verification date are noted in the format yyyy-mm-dd hh:mi:ss.

e  The name or number of the laboratory where the test was done is noted, with 20 characters.

e  The name of the data file can be entered, with a maximum of 255 characters. By clicking on the
button right of the field, the Windows file selection screen opens.

To save the file with its full path, enable the option in the preferences. See the X3D documentation.
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e  Remark is alphanumeric with 255 characters for additional details.

The laboratory apparatus used for the test are indicated. This ensures better monitoring in the event
that an equipment is faulty and is used to retrieve some of the specifications.

e The number of the balances used for weighing for density (D) and for water content (WC) are
indicated, with 20 characters. The list of apparatus numbers defined in the EQUIPMENT table and
whose category begins with BAL is suggested (paragraph 9.14).

e The number of the rammer used is indicated, with 20 characters. The list of apparatus numbers
defined in the EQUIPMENT table and whose category begins with RAM is suggested (paragraph
9.14).

e The number of the mould used is indicated, with 20 characters. The list of apparatus numbers
defined in the EQUIPMENT table and whose category begins with MOUL is suggested (paragraph
9.14).

The test parameters as well as the mould and sample characteristics are then defined.

e  The method used is selected between A, B, C and D. For method A or B, the meshing will be set to 5
mm. For method C or D, the meshing will be 20 mm.

e  The diameter of the cut-off sieve (meshing) is automatically displayed based on the method
selected, but can be modified. The suggested values are 5 mm, 10 mm, 20 mm and 80 mm.

o  The passing % is read from the grain size analysis done on the sample at the meshing indicated. The
user can modify it or enter a passing % if a grain size analysis wasn’t done.

e  The test type is selected between Standard or Modified.
e  The rammer type is selected between Manual or Mechanical.
e The preparation is selected between Dry or Moist.

e The purpose of the normalizing correction is to bring all points of the Proctor test on a common
basis, as if they were all done with the same percentage of stones retained on the 5 mm sieve. The
normalizing correction at 5 mm sieve can be based on the existing grain size of the sample, or on
the average of the stone contents. The calculations are detailed in the next section.

e  The mould mass (g) and volume (cm?3) are entered. If a mass and a volume are defined in the
EQUIPMENT table for the selected mould, they will be displayed.

e  The apparent specific gravity of sand is 2.7 by default and can be changed by the user.
e  The apparent specific gravity of stone is 2.7 by default and can be changed by the user.
e  The bulk specific gravity of stone is 2.7 by default and can be changed by the user.

e The retained % on 5 mm is calculated based on the selected normalizing correction at 5 mm sieve.
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e The standard from which the correction formula used to correct the optimum water content and
the maximum dry density as a function of the stone content of the total sample can be indicated. It
is ASTM-D4718.

In Management...

e When the calculation is done (via the button % or using Action > Calculate), the calculation date is
updated.

e  When a modification to the Proctor test is saved, the modification date is updated.
e  Transfer is a 1-character code to classify records for their management.

The results can be entered directly by the user or calculated by Geotec based on the measurements in
the bottom table. The Values measured in the test are calculated based on the points of the
compaction curve. The Values corrected for stone are corrected for stone content, if the passing % is
less than 100%. See the calculation details in the next section.

e The optimum water content is in %.
e The maximum dry density is in kg/m3. The unit weight will automatically be calculated.

e The maximum dry unit weight is not a field in the database. You can enter a value (in kN/m3) and
the maximum dry density will be automatically calculated.

e The degree of saturation is in %.

The table at the bottom of the Proctor form shows data from the PROCTOR_POINT secondary table of
the Geotec database.

e The site number, the boring number, the sample number and the point index together constitute
the key of the records.

o The index (I_POINT) defines the order of each point on the compaction curve. It is an integer.

e  Enter the tare number, with 20 characters. The list of apparatus numbers defined in the
EQUIPMENT table and whose category begins with TARE is suggested (paragraph 9.14).

e Enter the tare mass, in grams. If a mass is defined in the EQUIPMENT table for the selected tare, it
will be displayed.

e  Enter the mass of the tare and wet soil, in grams.

e Enter the mass of the tare and dry soil, in grams.

e  Enter the mass of the mould and wet soil, in grams.

e |f measured, enter the mass retained on the 5 mm sieve for the normalization, in grams.
e  The water content Wi is entered or calculated by Geotec.

e  The density Diest is entered or calculated by Geotec.

e The retained % on the 5 mm sieve is entered or calculated by Geotec.
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e  The water content normalized at 5 mm W is entered or calculated by Geotec based on % retained.
e  The density normalized at 5 mm D is entered or calculated by Geotec based on % retained.

e Smoothing (2) is used for the smoothing of the compaction curve at the current point. It contains
the offset around the point for the curve. With a value of 0, the curve goes through the point; the
greater the value, the more the curve is smoothed at the point. An offset can be set for the whole
curve; see the documentation of Lab.

e  Transfer is a 1-character code to classify records for their management. By putting "X" in the
Transfer field, the point will not be displayed in the curve and not included in the calculations.

PROCTOR - 1 of 14 record(s) - Status: saved =N =R
R EEE G« « 8> v Fxw [@6& 2
Site: |DEMO_LABO [zl Boring: |ooooa & sample: i |
— Management data Laboratory apparatus

Realized by: El on: | Balance (D): I :I
Werified by: [=] on: | Balance (WC): I :I
Laboratory: |LB1 [=] File: I | Rammer: ISTD_'] =]

Remark: | (=] Mould: PR-2
— Test parameters — Characteristics of mould

Method used: A >B @®C >D Mass (0): | 6721.000  Wolume (cm3): [ 2123000

Meshing: ED.DDD :I Passing %: | 85.100 — Characteristics of sample

Test type: Rammer type: Preparation: Apparent specific gravity (sand): I 270
> Standard <0 Manual > Dry Apparent specific gravity (stone): I 2700

@ Modified > Mechanical  “# Moist Bulk specific gravity (stone): [ 2700

MNormalizing correction at 5 mm sieve based on Retained on 5 mm (%): I 11.340
> Grain size <0 Average stone contents Correction: IASTI.1-D4?1 ] E

— Resultz before and after correction for stone percentage retained on 20 mm sieve

Optimum WC Waximum dry density: Degree saturation
Values measured in the test | 6.130 % | 2170.500 kgim3 | 2129 kN/m3 | B7.700 %
Values corrected for stone | 5870 % | 2191.500 ke/m3 | 21.50 kN/m3 | BB.200 %

— Management

Calculation date: |§uzz_uauau 16:47:08 Modified on: IEE|22—EIB-3EI 16:42:45 Transfer: I :I

# |_POINT| TARE _WASS| TARE WET| TARE_DRY | MOULD SOIL| RETAINED 5§ W _TEST W D TEST ] RETAINED £
1 Fy
2 Q/ 2 820.000) 1696.000( 1652.000 11451.000 91.000 5.350| 5.340 21328 21339 11.100|3
3 \\/ 3 853.000) 1633.000 1640.000 11580.000 75.000 6.100| 6.000 21616| 21696 55003
4 Q/ 4 864.000) 1675.000( 1621.000 11550.000 75.000 71300 T.040 21232 212988 5.900|4
5 \\/ ] 838.000) 1692.000( 1625.000 11513.000 53 000 85200 8610 20759 20743 12.500|3—
-
4| v

Figure 44 — Proctor entry form

9.3.1. Calculations

For each point of the curve, Geotec calculates:
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massg ¢ soil—MaSS¢are d il
e  The water content Wies:: Wiest = e 2TV % 100%
MasStare dry soil “MAaSStare
. mass il—mass
° The denS|ty dtest: dtest — mould soil mould

volume. w

mould test
X t

1000 (1+ 100 )

e |fa massretained on 5 mm is entered, the retained % on the 5 mm sieve is:

MasSretained x 100

retainedsmm indiv =
mm inatv MAasStare dry soil —MAaSStare

For the complete test, Geotec calculates:

e The passing % which is read from the grain size analysis done on the sample at the meshing
indicated.

e The retained % on 5 mm depends on the selected normalizing correction.

. .. . assin
With grain size: retaineds,,,,; = 100 x (1 — M)
passingmeshing
With average stone contents: retaineds,, = average(retainedsmm indiv)

For each point of the curve, Geotec calculates the normalized water content and density.

retainedsmm retainedsmm indiv

e  The normalizing correction: corr =
100 100
e  The water content W normalized at 5 mm:
if corr>0 W = Wiest X (1 —corr) + (0.8 X corr)

. w +(0.8Xcorr
if corr<0 w = Yeest(08xcorr)
(1+corr)

If there is no retained % at 5 mm, the normalized water content equals the test water content.

e  The dry density D normalized at 5 mm:

1

if corr>0 d= ( — )L(l_mm
9Spulkx1000/ " deest
if <0 d=d 1—|corr|
ITcorrs = Qest X _lcorr|xdiest
(gsbulkXIOOO)

where gspui is the bulk specific gravity of stone.
If there is no retained % at 5 mm, the normalized dry density equals the test dry density.
For the test, Geotec calculates the optimum point.

e  The normalized points (w, d) are placed on a graph of dry density as a function of water content
and the optimum point (Wopt test, dmax test) OF the test is found by kriging.

e The density of water gw is defined at 1000 kg/m?3.

e The specific gravity of the soil gs is calculated as:

9Sapp 100-retainedsmm
S X—
100 T 9Ssana 100

gs = retaineds ,;, X

Geotec $Sobek



DATA ENTRY FORMS | Version 8.12.1 | Page 122

where gsapp is the apparent specific gravity of stone and gssanq is the apparent specific gravity of
sand.

. . Wopt test
The degree of saturation degsat test is: degsat test = — g1~

dmaxtest 95

where Wopt test i the optimum water content of the test and dmaxtest is the maximum dry density of
the test.

For the test, Geotec calculates the optimum point (wWept, dmax) corrected for stone content, if applicable.

If the % passing the meshing is less than 100%

1

dmax = <1_passing> (passing)

100 100
}
ISpulk*9W | dmax test

_ passing 100—passing
Wopt = Wopt test X 100 + 0.8 % 100
_ Wopt
degsat - (g_w_i)
dmax 95

Otherwise, values are equal to the test optimum.

9.4. Consolidation form

The form shows data from the CONSOLIDATION table and its secondary table CONSOLIDATION_POINT
of the Geotec database. It is used to define the parameters and results of the odometer consolidation

and permeability test.

The site number, the boring number and the sample number together constitute the key of the
records.

The site, boring and sample numbers identify the sample on which the consolidation / permeability
test was done.

The drop-down list of sites shows all sites that have a least one sample defined in the SAMPLE
table. The drop-down list of borings shows all borings that belong to the site selected and that have
at least one sample defined in the SAMPLE table. The drop-down list of samples shows all samples
defined in the SAMPLE table for the selected boring.

Enter up to 40 characters in the fields Done by and Verified by.
The test date and verification date are noted in the format yyyy-mm-dd hh:mi:ss.
The name or number of the laboratory where the test was done is noted, with 20 characters.

The name of the data file can be entered, with a maximum of 255 characters. By clicking on the
button right of the field, the Windows file selection screen opens.

To save the file with its full path, enable the option in the preferences. See the X3D documentation.

Remark is alphanumeric with 255 characters for additional details.
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Enter the sample characteristics.

e  HOis the initial height of the sample; the suggested unit is millimeters.

Gs is the relative density.

KO is the initial permeability; the suggested unit is m/s.

WO is the initial natural water content, in %.

e  The degree of saturation is then entered.

The void ratios are entered or calculated by Lab.

e  EOis the void ratio at in-situ effective stress PO.

e Eiisthe void ratio at effective stress of 9.81 kPa or entered for at the start of the test (MTQ).
e  Ecisthe void ratio at preconsolidation stress Pc.

e Efisthe void ratio at effective stress at the end of testing Pf.

Effective stresses are in kPa.

e  POis the in-situ effective soil stress. It is entered by the user.

e  Pfis the effective stress at the end of testing. It is entered or calculated by Lab.

The results include the calculation method, the preconsolidation stresses and the indices.

e  The calculation method is chosen between Sobek (simplified method) and MTQ, (LC22-301
standard). By default, the Sobek method is chosen. Depending on the method, the values of PC and
PC max differ as well as the Ei.

e  PC min represents the lower limit of the preconsolidation stress (kPa). It is entered or calculated by
Lab.

e  PCrepresents the probable preconsolidation stress (kPa). It is entered or calculated by Lab.

e  PC max represents the upper limit of the preconsolidation stress (kPa). It is entered or calculated by
Lab.

e  CCisthe compression index. It is entered or calculated by Lab.
e CCRis the recompression index. It is entered or calculated by Lab

e (CVisthe consolidation coefficient for the probable preconsolidation stress (PC); the suggested unit
is m?%/s. It is entered.

e  CKis the permeability variation index. It is entered or calculated by Lab.

e  When the calculation is done (via the button % or using Action > Calculate), the calculation date is
updated.

e  When a modification to the consolidation test is saved, the modification date is updated.
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The table at the bottom of the Consolidation form shows data from the CONSOLIDATION_POINT
secondary table of the Geotec database.

The site number, the boring number, the sample number and the point index together constitute
the key of the records.

The index (I_POINT) defines the order of each point on the consolidation curve. It is an integer.
The pressure (P) is required. The suggested unit is kPa.

The void ratio (E) is required.

The permeability (K) can be entered if an odometer permeability test was done, in m/s.

CC is the compression index per loading. CC is equal to the slope between a point (log P, e) and the
previous. As soon as values of P and E are entered for a 2nd point, CC is calculated.

CV contains the consolidation coefficient measured during loading to go from the previous pressure
to pressure P. The suggested unit is the m?/s.

Smoothing (Z) is used for the smoothing of the consolidation curve at the current point. It contains
the offset around the point for the curve. With a value of 0, the curve goes through the point; the

greater the value, the more the curve is smoothed at the point. An offset can be set for the whole
curve; see the documentation of Lab.

Transfer is a 1-character code to classify records for their management. By putting "X" in the
Transfer field, the point will not be displayed in the curve and not included in the calculations.
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CONSOLIDATION - 1 of 1 record(s) - Status: saved =N =R
UE[EFE ik « <2 F%2 0068 2
Site: [DEMO @ Boring: [BH-04 B sampe: 3 =

— Test Characteristics of sample
Done by: | (=] on:| HO: | Ko |
Verified by: | (=] on:| Gs: | 2850  Wo0:| 32.000
Laboratory: | (=] File: I—E Degree of saturation: I—
Remark: | =l
— Woid ratio Effective stress Results
EO: IW PO: Im Calculation method Pc min: Im Cc: IW
e [ 1854 || PE [ 420000 > Sobek Pe: [ 126200 Cor: [ 0048
Ec: IW <¢ MTQ Pc max: Im Cw: I—
e [ 1180 ck [ 1043
— Management
Calculation date:  [2022-09-29 11:58:39 Modification date:  [2022-09-28 11:58:58
|_POINT P E K ce cv z T
-
\\/ 2 9.000 1.855 0.020
\\/ 3 12.000 1.850 0.040
\\/ 4 21.000 1.840 0.041 1.10e-06
\\/ 5 25.000 1.830 0.0mM 1.10e-06
\\/ 6 40.000 1.825 0.035 1.80e-06
\\/ i §0.000 1.815 T.81e-08 0.057 2.80e-06 X [
\\/ 8 85.000 1.786 4.17e-08 0.185 2.00e-07
\\/ 9 130.000 1.705 3.80e-028 0.451 5.00e-07
\\/ 10 180.000 1.493 2.41e-08 1.286 7.10e-08
ﬂ" LE] oo onn 1201 4 Acg N9 0 oeo O0g 07T - i

Figure 45 — Consolidation entry form

9.4.1. Calculations

The calculations are available only in the Lab module, using a style file that shows the consolidation
curve. Figure 46 shows the points used in the calculations.

The Casagrande construction is used for the calculation and is shown in red. There are 200 points
calculated at regular intervals (on logarithmic scale) for each curve. Lab finds the inflection point IP
(where the second derivative is null) and the point of maximum curvature. We do not use the rebound
curve if it is present, but it appears on the graph of consolidation tests.

e EOisthe interpolated value on the Y axis at PO stress, if entered.

e Eiistheinterpolated value on the Y axis at a stress of 9.81 kPa. With the MTQ method, Ei is not
calculated if a value is already entered.

e Ecistheinterpolated value on the Y axis at Pc stress.
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e  Efisthe value interpolated on the Y axis at Pf stress (end of test).

e  Pfis calculated as the maximum effective stress, before the rebound curve.

e Pcministhe intersection between the slope at IP and the horizontal from e0.
e With the Sobek method:

o Pcisthe intersection of the slope at the IP and the extension of the portion before the Pc.

o Pcmaxis found with the construction of Casagrande. We take the bisector between the
horizontal at the point of maximum curvature and the tangent at this same point. Pc max is the
intersection between this bisector and the slope at the IP.

e  With the MTQ method:

o Pcisfound with the construction of Casagrande. We take the bisector between the horizontal
at the point of maximum curvature and the tangent at this same point. Pc is the intersection
between this bisector and the slope at the IP (therefore equal to Pc max from the Sobek
method).

o Pcmaxis the stress at the divergence between the virgin consolidation curve and its upward
extension (inflection point).

e  Cciisthe slope at the IP.
e Ccris the slope between a point at 25% and another at 50% of the load in logarithmic mode.

e  Ckis the slope of the least squares line passing through the points (k, e) (permeability, void radio).
By putting "X" in the Transfer field of one of the points, the point will not be displayed in the curve
and not included in the calculation of Ck.

Effective stress g (kPa)

10 100 1000
PO =28 P|C= "
19 = I
=1.832 103-126
1.8 -
] Point of f%
17 maximum
/ curvature \\
1.6

Inflection point
Ck=1.043

| / N
|

Yoid ratio e
-

IIIIIIIIIIIIIIIIIIIIIIIIIIIII?IIIIIII_‘
@
=
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o0 < 25 Pc =126
19 = }
H%
=1. 103 - 164
1.8 ==
/ Point of 1"
1.7 maximum
/ curvature \
16

/ \Inﬂecﬁon point
Chk=1.043

o |/ N
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Yoid ratio e
=
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Figure 46 — Details of consolidation calculations — Sobek method (top) and MTQ (bottom)

9.5. Swedish cone form

The form shows data from the FALL_CONE table of the Geotec database. It is used to enter the shear
strengths of an intact or remoulded soil determined by the fall cone test.

e The site number, the boring number and the sample number together constitute the key of the
records.

e  The site, boring and sample numbers identify the sample on which the fall cone test was done.

The drop-down list of sites shows all sites that have a least one sample defined in the SAMPLE
table. The drop-down list of borings shows all borings that belong to the site selected and that have
at least one sample defined in the SAMPLE table. The drop-down list of samples shows all samples
defined in the SAMPLE table for the selected boring.

In the Swedish cone tab...
e  The shear strength of unremoulded soil (SU) is numeric, in kPa.
e  The shear strength of the remolded soil (SUR) is numeric, in kPa.

e  Sensitivity to remoulding (ST) is the ratio of intact strength to remoulded strength. Sensitivity is
calculated automatically when both strengths are entered. The user can modify it.

e  The natural water content of the sample can be entered, in %.

e  Remark is alphanumeric with 255 characters for additional details.
In the Management tab...

e  Enter up to 40 characters in the fields Realized by and Verified by.

e  The test date and verification date are noted in the format yyyy-mm-dd hh:mi:ss.
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e  The name of the data file can be entered, with a maximum of 255 characters. By clicking on the
button right of the field, the Windows file selection screen opens.

To save the file with its full path, enable the option in the preferences. See the X3D documentation.
e  Category is used to enter a code to categorize the test, with 20 characters.

e Transfer is a 1-character code to classify records for their management.

9.5.1. Calculations

Geotec calculates the sensitivity as Su / Sur if both values are entered.

0 FALL_CONE - 4 of 11 record(s) - Status: saved (][ B ]
HEEEE Bk « «8»n Fxu ROGH ?
Site: |DEMO [x] Boring: |BH-02 = sample: [os |

| Management |
Shear strength (unremolded}: I 73.000 Sensitivity: I 2544
Shear strength (remolded): I 24 300 Water content: I
Remark: | (=]

Figure 47 — Swedish cone entry form

9.6. Specific gravity form

The form shows data from the GS_SOIL table of the Geotec database. It is used to enter results of
specific gravity tests.

e  The site number, the boring number and the sample number together constitute the key of the
records.

e  The site, boring and sample numbers identify the sample on which the specific gravity test was
done.

The drop-down list of sites shows all sites that have a least one sample defined in the SAMPLE
table. The drop-down list of borings shows all borings that belong to the site selected and that have
at least one sample defined in the SAMPLE table. The drop-down list of samples shows all samples
defined in the SAMPLE table for the selected boring.

In the Results tab...

e  The specific gravity of the sand fraction is used to enter the test result. The diameter shown is 5
mm.

e  The specific gravity of the fraction smaller than sand can then be entered.
e  The cut-off diameter of this fraction is then entered (in mm).

e The radio buttons Sand fraction and Fraction < 5 mm will be used in a future development.
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In the Management tab...

Enter up to 40 characters in the fields Realized by and Verified by.
The test date and verification date are noted in the format yyyy-mm-dd hh:mi:ss.

The name of the data file can be entered, with a maximum of 255 characters. By clicking on the
button right of the field, the Windows file selection screen opens.

To save the file with its full path, enable the option in the preferences. See the X3D documentation.
Category is used to enter a code to categorize the test, with 20 characters.
Transfer is a 1-character code to classify records for their management.

Remark is alphanumeric with 255 characters for additional details.

G5 _SOIL - 1 of 2 record(s) - Status: saved E\@
HREEE &fh « «car»n T Doeq ?
Site: |DEMO_LABO [zl Boring: [ooood E  sample: i |

Management |

Specific gravity of the sand fraction: I 2606 Diameter: | g
Specific gravity of the fraction <= Smm: I Diameter: I
<0 Sand fraction > Fraction < 5 mm

Figure 48 — Specific gravity entry form

9.7. Density form

The form shows data from the DENSITY table of the Geotec database. It is used to enter measurements
of unit weight or density for a sample.

The site number, the boring number, the sample number and the test type together constitute the
key of the records.

The site, boring and sample numbers identify the sample on which the density test was done.

The drop-down list of sites shows all sites that have a least one sample defined in the SAMPLE
table. The drop-down list of borings shows all borings that belong to the site selected and that have
at least one sample defined in the SAMPLE table. The drop-down list of samples shows all samples
defined in the SAMPLE table for the selected boring.

The test type is the one used to determine the density.
The wet density measured by the test is entered; in kg/m3.
Enter up to 40 characters in the fields Realized by and Verified by.

The test date and verification date are noted in the format yyyy-mm-dd hh:mi:ss.
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The name of the data file can be entered, with a maximum of 255 characters. By clicking on the
button right of the field, the Windows file selection screen opens.

To save the file with its full path, enable the option in the preferences. See the X3D documentation.
Category is used to enter a code to categorize the test, with 20 characters.
Transfer is a 1-character code to classify records for their management.

Remark is alphanumeric with 255 characters for additional details.

DENSITY - 5 of 14 record(s) - Status: saved (][ E [E]
HEEEE &k « «82>» v Fxw [@H °

Site: |[DEMO =l Boring:  |BH-02 [zl  sample: |u4 :I

Testtype:  |ND (=1 Wet density: [ 1840000

Done by: | (=] Test date: |

Verified by: | (=] Verification date: |

File: | (=] Category: I :] Transfer: El

Remark: | (=]

Figure 49 — Density entry form

9.8. Unconfined compression form

The form shows data from the UCS table of the Geotec database. It is used to enter the results of
unconfined compressive strength tests for soil samples.

The site number, the boring number and the sample number together constitute the key of the
records.

The site, boring and sample numbers identify the sample on which the unconfined compressive
strength test was done.

The drop-down list of sites shows all sites that have a least one sample defined in the SAMPLE
table. The drop-down list of borings shows all borings that belong to the site selected and that have
at least one sample defined in the SAMPLE table. The drop-down list of samples shows all samples
defined in the SAMPLE table for the selected boring.

The height of the test specimen is entered in mm.

The diameter of the test specimen is entered in mm.
The mass of the test specimen is entered in g.

The water content of the test specimen is entered in %.
The dry density of the test specimen is entered in g/cm?3.

The material’s Young’s modulus is entered in MPa.
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The material’s Poisson’s ratio is entered.

The maximum load at failure is entered, in N.

The deformation is the decrease in height of the specimen due to compression, in mm.
The compressive strength is entered, in MPa.

The failure type is entered with a 2-character code.

The angle of the fracture plane is in degrees.

Enter up to 40 characters in the field Tested by.

The test date is noted in the format yyyy-mm-dd hh:mi:ss.

The name of the data file can be entered, with a maximum of 255 characters. By clicking on the
button right of the field, the Windows file selection screen opens.

To save the file with its full path, enable the option in the preferences. See the X3D documentation.
Category is used to enter a code to categorize the test, with 20 characters.
Transfer is a 1-character code to classify records for their management.

Remark is alphanumeric with 255 characters for additional details.

UCS - 1 of 1 record(s) - Status: new E\@
(B ETE Gk « « 8 0|[FXs @O&GH ?

Site: | (=] Boring: | =l Sample: I :I

Height: I— Dry density: I— Deformation: I—
Diameter: I— “oung's modulus: I— Strength: I—
Mass: I— Poisson's ratio: I— Failure type: I_E
Water content: I— Maximum load: I— Failure angle: I—

Tested by: | (=] Testdate: |
File name: Category: Transfer:

| (= | & | =
Remark: I Ell

Figure 50 — Unconfined compression entry form

9.9. Shear strength form

The form shows data from the SHEAR table of the Geotec database. It is used to enter the characteristics
and results of shear strength tests done on a sample.

the Interpretation button opens the interpretation of a group of shear strength tests.

The site number, the boring number and the sample number together constitute the key of the
records.
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o The site, boring and sample numbers identify the sample on which the shear strength test was
done.

The drop-down list of sites shows all sites that have a least one sample defined in the SAMPLE
table. The drop-down list of borings shows all borings that belong to the site selected and that have
at least one sample defined in the SAMPLE table. The drop-down list of samples shows all samples
defined in the SAMPLE table for the selected boring.

Under the Identification tab, we define the characteristics of the test and of the sample.
e  The test number is can be entered; with 20 characters.

e The test type is entered. The proposed types are the consolidated drained test (CD), the
consolidated undrained test (CU), the direct shear test (DIR) and the unconsolidated undrained test
(UU). The description of the selected type is automatically displayed.

e Sigma’3 is the lateral pressure, in kPa. This field is not used if the test type is “UU”.
e The loading rate is entered, in mm/min.
e  The backpressure is in kPa.

e  The rupture shape can be selected. The description of the rupture shape is automatically displayed
after selecting the code.

e The sample unit weight is entered, in kN/m3.
e  The sample density is in kg/m3.
e WO is the initial water content of the sample, in %.

o  Wf (top), Wf (middle) and Wf (bottom) are the final water content at the top, middle and bottom
of the sample, in %.

Under the Results tab...

e  For CD, CU and UU type tests, the following values at the peak (maximum) and at the largest
deformation are entered:

o ¢ isthe deviatoric effective stress (kPa)

o p’isthe mean effective stress (kPa)

o Eisthe strain (%)

o u*isthe porewater pressure (kPa). Values of u* are not entered for CD and UU type tests.
e  For DIR type tests, the following values are entered:

o Tauis the shear stress (kPa)

o Sigma n’ is the normal effective stress (kPa)

Under the Management tab...

e  Enter up to 40 characters in the fields Done by and Verified by.
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e  The test date and verification date are noted in the format yyyy-mm-dd hh:mi:ss.

e  The name of the data file can be entered, with a maximum of 255 characters. By clicking on the
button right of the field, the Windows file selection screen opens.

To save the file with its full path, enable the option in the preferences. See the X3D documentation.

e  The group number is used to enter an identification of 20 characters grouping the shear strength
tests of same type and associated to the same site. The drop-down list shows the groups defined in
the Interpretation form.

e  Category is used to enter a code to categorize the test, with 20 characters.

e  Transfer is a 1-character code to classify records for their management.

SHEAR. - 1 of 1 record(s) - Status: new EI\EI
UEEEE G « « 8 » n Fxwu P ?
Site: | (=] Boring: | =l Sample: I—E
| Results | Management | Ml
— Test characteristics Sample characteristics |
Test number: | (=] Unit weight: I— Density: I—
Type: | = W [ wimddey [
sigma'y:| Rate: [ wigop): [ Wieottom: [
Back pressure: I—
Rupture shape: I_EI—
Interpretation |
ldentification Management
— CD, CU and UU tests DIR: direct shear strength test
Peak Largest deformation Tau: I—
LE I I Sigma n" I—
| |
e |
v |

9.9.1. Interpretation

Figure 51 — Shear strength entry form

The form shows data from the TRIAXIAL table of the Geotec database. It is used for the interpretation of

a group of shear strength tests.

the Shear strength button opens the shear strength entry form.

e  The site number and group number together constitute the key of the records.

e  The site number identifies the sites. The drop-down list shows all sites defined in the SITE table.
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The group number identifies the group of interpretation. Enter up to 20 characters with letters,
numbers and symbols - () . Accents and other special characters cannot be used.

The test type can be entered. The types are the same as in the Shear form. The description of the
selected type is automatically displayed.

c and c’ are the cohesion and effective cohesion, respectively.
Phi and Phi’ are the total and effective friction angle, respectively.

Remark contains a string of 255 characters to describe the group of tests.

Under the Management tab...

Enter up to 40 characters in the fields Done by and Verified by.
The test date and verification date are noted in the format yyyy-mm-dd hh:mi:ss.

The name of the data file can be entered, with a maximum of 255 characters. By clicking on the
button right of the field, the Windows file selection screen opens.

To save the file with its full path, enable the option in the preferences. See the X3D documentation.
Category is used to enter a code to categorize the test, with 20 characters.

Transfer is a 1-character code to classify records for their management.

9.10. Concentrations form

The form shows data from the CONCENTRATION table of the Geotec database. It is used to enter
concentrations of contaminants measured in-situ or via laboratory analyses. See the description of the

Contaminants form in paragraph 10.10 which contains the criteria used for the calculations.

The site number, the boring number, the top depth and the contaminant together constitute the
key of the records.

The site and boring numbers identify the boring in which concentrations were measured. The drop-
down lists show all sites that have a least one boring defined in the BORING table, then all borings
of the BORING table for the selected site.

If the contaminant concentration was measured on a sample or sub-sample, enter its number. If a
number is entered, its top and bottom depth are automatically retrieved and displayed in the form.

The group of contaminants is defined. The list is from the CONTAMINANT table, but the user can
enter another one with 50 characters maximum. The group is used to narrow the drop-down list of
contaminants.

The contaminant is the one for which concentrations were measured. The list from the
CONTAMINANT table for the group selected is suggested, but the user can enter another one, with
40 characters maximum.
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e  The top and bottom depths of the measurement, if applicable, are entered; the suggested unit is
the meter. If the measurement applies to a sample / sub-sample, its depths are automatically
indicated.

e Aremark of 255 characters is used to add details.

e The contaminant concentration in soil is entered. The measurement unit should be the one defined
in the CONTAMINANT table for the same contaminant.

e [fcriteria Ato C are defined in the CONTAMINANT table, the contamination level in soil is
calculated. It is a 10-character field with these values, usually: A-, A, A-B, B, B-C, C and C+.

e  The contaminant concentration in water is entered. The measurement unit should be the one
defined in the CONTAMINANT table for the same contaminant.

e [fcriteria Ato C are defined in the CONTAMINANT table, the contamination level in water is
calculated. It is a 10-character field with these values, usually: A-, A, A-B, B, B-C, C and C+.

e Alertis used to enter an alert threshold of 5 characters.

e  When a modification is saved, the modification date is updated.

e When the calculation is done (via the button % or using Action > Calculate), the calculation date is
updated.

e  Category is used to enter a code to categorize the test, with 20 characters.

e  Transfer is a 1-character code to classify records for their management.

9.10.1. Calculations

Geotec calculates the contamination level based on the concentration indicated in the entry form and
criteria A to C defined in the CONTAMINANT table (paragraph 10.10) for the same geologic province as
the one of the current site. If no province is defined for the site, it is compared to criteria from the B
province. If the 3 contamination criteria are not defined for the contaminant, the calculation of the level
is not done.

The calculation function also retrieves the depths of the samples or sub-samples entered in the SAMPLE
table and updates them in the CONCENTRATION table. If the values are linked to a sample, this function
is not launched.
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0 CONCENTRATION - 1 of 1 record(s) - Status: saved =N =R
OpETE Gk 2> FR QOGa 2
Site: |DEMO [x]  Boring: [TP-10 & sampe: 3 |

Group: janalyses (=1 Concentration Level
Contaminant: [C10-C50 (=] |soit | B =1
Top depth: I 0.700 Bottom depth: | 3.000 | Water:| | =l
Remark: | =] | Akt I :I

Modification date: |

Calculation date: | Category: I :I Transfer: E}

Figure 52 — Concentrations entry form

9.11. Sieving methods form

The form shows data from the SIEVING_METHOD table and its secondary table SIEVES_SET of the
Geotec database. It is used to define the sieving methods used in the laboratory and the associated sets
of sieves. Sieving methods BNQ_2501-025 and LC_21-040 are automatically added to Geotec databases.

e The sieving method number is the key of the record. It typically corresponds to the number of the
standard. Enter up to 20 characters with letters, numbers and symbols - (). Accents and other
special characters cannot be used.

e  The classification norm is entered with 20 characters. It is for future development.
e  The method description has 255 characters.

o Minimum limit, maximum limit, grain size description and concrete sand are for future
development.

e  For each method, up to 3 quarterings or groups of sieves can be defined as needed: the coarse
fraction (Cobbles), medium fraction (Gravel) and fine fraction (Sand).

o Indicate the number of the scale used for weighing.
o Indicate whether the weighing is individual (each sieve separately) or cumulative.
o Indicate the unit of mass (grams g, kilograms kg or pounds Ib).

The table at the bottom of the Sieving methods form shows data from the SIEVES_SET secondary table
of the Geotec database.

e The sieving method number and the diameter together form the key of the records.

e  The sieve diameter is numerical. It can be entered or selected via the drop-down list which suggests
Quebec standard sieves between 300 mm and 0.08 mm.
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e  The fraction is required. This is a 1-character field that indicates whether the sieve is associated
with the coarse fraction (Q for Cobbles), the medium fraction (G for Gravel) or the fine fraction (S
for Sand).

e  The sieve number can be entered. The drop-down list suggests the sieves defined in the Laboratory
Equipment form (paragraph 9.14).

SIEVING_METHOD - 1 of 1 record(s) - Status: saved =N =R
HEEEE Gé& « « #>» v Fxu p@6& ?
Method:  |LC_21-040 =l Classification: | E|
Description: ITranspurts Québec test method E
Limits: min: I 0 J Concrete sand
max: I m <¢ o ateria
Cobbles Gravel Sand

Balance: | =l | =l | =l

Weighing: || :] Individual I :] Ic :] Cumulative

Unit: Ig :] Grams I :] Ig :] Grams

# DIAMETER FRACTION SIEVE_NO

8 [y’ 10.000{Q o

9 [y 5.000|Q

10 [y 2500(5

11

12 [y 0.630(5

13 [y 0.315|S

14 o 0.160(5

15 [ 0.080|S =

4 »

Figure 53 — Sieving methods entry form

9.12. Grain size requirements form

The form is used to define grain size specifications that can be associated with the grain size tests and
presented in the Lab module. The MG-20, MG-20B, MG-56 and MG-80 grain size specifications are
automatically added to Geotec databases.

e The Envelope (or specification) is required. Enter up to 20 characters with letters, numbers and
symbols - (). Accents and other special characters cannot be used.

e The description of the specification can be entered.

In the bottom table, define the requirements for the grain size specifications.

e Indicate the diameter where a requirement applies. A list of common diameters is available.
e  Enter the minimum passing and the maximum passing for each diameter.

Data entered in the Grain size requirements form are automatically saved in multiple tables.
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The SPEC site

The boring whose number is the name of the specification and whose remark is the description of
the specification

The samples MIN and MAX in the boring
A grain size curve associated to the MIN sample with the diameters and their MIN_PASSING

A grain size curve associated to the MAX sample with the diameters and their MAX_PASSING

Specification definition - 1 of 1 record(s) - Status: saved E\@
U EEEE B « « 8> 3 Fxu BOH 2
Envelope: |MG-56 (=] Description: |I1G-58 compliance E||
# DIAMETER | min_PassinG | max_passig
1 Fe
2 Q/ 55.0000 S82.000 100.000
3 \\/ 31.5000 55.000 85.000
4 Q/ 28.0000 55.000 &5.000
5 \\/ 5.0000 25.000 50.000
L] Q/ 1.2500 11.000 30.000
7 \\/ 0.3150 4.000 18.000
8 Q/ 0.0200 2.000 7.000 [
4 3

Figure 54 — Grain size requirements entry form

9.13. Hydrometer calibrations

The form shows data from the HYDROMETER_CALIBRATION table of the Geotec database. It is used to
specify the calibration factors for the hydrometers used by the laboratory. Calibration of the ASTM 151H
and 152H hydrometers are automatically added to the Geotec databases for reference.

The hydrometer number is the key of the record. Enter up to 20 characters with letters, numbers
and symbols - _ () . Accents and other special characters cannot be used.

The hydrometer model is either 151H or 152H. The calibration and the calculations differ
depending on the model chosen.

The calibration date is noted in the format yyyy-mm-dd hh:mi:ss.
The length of the hydrometer bulb is entered, in cm.

The volume of the hydrometer bulb is entered, in cm?3.
Coefficients A and B of the calibration curve are entered.

Coefficients A and B of the composite correction curve are entered. If a correction reading is taken
rather than the calculation via the composite correction, enter 0 in both fields.

The density correction factor is entered; the default value is 1.
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o Adescription of the hydrometer can be added with 255 characters.

HYDROMETER_CALIBRATION - 1 of 2 record(s) - Status: saved =0 EEE =
m B fu 1 B> N | Fxw Dg@eH | ?
# MODEL| BULB_LENGTHY BULB_VOLUME | EFF_HEIGHT A || EFF_HEIGHT B | COMP _CORR_A | COMP_CORR_B F CALBRATION_| 4
1 \\/ 151H 14.000 67.000 -0.255 10.500 1.000|2022-05-08 S
2 \\/ 152H 14.000 &7.000 -0.154 10.500 1.000)|2022-08-02
4 b

Figure 55 — Hydrometer calibration entry form

9.13.1. Calibration curve

The calibration curve of a hydrometer establishes the relationship between the distance (cm) and the
reading taken on the hydrometer. The reading is always taken at the top of the meniscus and adjusted in

the calculations of the hydrometer test. Figure 56 show an example of calibration for measured depth,
real depth, and effective depth as a function of reading.

The effective depth equationis: H' = L, + %B - Z—j where

e Vgis the volume of the bulb (cm3)
e  Aisthe area of the sedimentation cylinder (cm?)
e Lgisthe length of the bulb (cm)

e L, is the measured depth (blue curve) and corresponds to the distance from the reading mark on
the hydrometer stem to the top of the hydrometer bulb.

e The real depth H (orange curve) corresponds to the distance from the reading mark on the

hydrometer stem to the geometric center of the hydrometer bulb, or: H = L, + %B

e The effective depth H' (gray curve) corresponds to the real depth corrected for water displacement

. . . . . 14
resulting from the insertion of the hydrometer in the suspension, or: H' = H — i

The different set of values can be used in the calibration but by entering or not the length and / or
volume. Below are the coefficients to enter for calibration for the example of the figure.

e If measured depth is used, enter coefficient A (-0.167), coefficient B (10.6), bulb volume (64 cm? in
our example) and bulb length (14 cm).

e Ifreal depth is used, enter coefficient A (-0.167), coefficient B (17.6), bulb volume (64 cm? in our
example) and bulb length of 0 (already included in the calibration).

o If effective depth is used, enter coefficient A (-0.167), coefficient B (16.485), bulb volume of 0
(already included in the calibration) and bulb length of 0 (already included in the calibration).
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Figure 56 — Example of calibration curves

9.13.2. Composite calibration

1. Calculations of percentages of soil remaining in suspension are based on the use of distilled water.
However, the use of a dispersing agent increases the specific gravity of the resulting liquid
compared to that of distilled water.

2. Hydrometers are calibrated at 20°C. Temperature variation from this standard may produce
inaccuracies in readings. The amount of inaccuracy increases as the variation from 20°C increases.

3. Hydrometers are graduated to be read at the bottom of the meniscus formed by the liquid on the
stem. Since it is not possible to secure readings of soil suspensions at the bottom of the meniscus,
readings should be taken at the top of the meniscus and a correction applied.

These three inaccuracies are included in the composite calibration.

Prepare a solution of distilled water and dispersing agent in the same proportion as will be used in the
sedimentation tests. At 2 sufficiently different temperatures, read the hydrometer at the top of the
meniscus. For a 151H, the correction is the difference between the reading and one. For a 152H, it is the
difference between the reading and zero (1.0 or 0.0 being the reference readings at the bottom of the
meniscus in a cylinder filled with distilled water at 20°C).

Create a graph of correction with temperature (Figure 57) and set a straight-line relationship with
equation y = ax + b. With the example below, coefficient A would be -0.476 and coefficient B would be
16.071.
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Figure 57 — Example of calibration of composite correction
9.13.3. Density correction factor

The correction factor F for density is used in the BNQ 2501-025 standard. Please refer to it. With a value
of 1, the factor has no impact.

9.14. Lab equipment form

The form shows data from the EQUIPMENT table of the Geotec database. It is used to define the
apparatus used in the laboratory and their information.

e  The category and the apparatus number together constitute the key of the records.

e The category indicates the type of device. It is used to create a field-specific drop-down list in the
entry forms. The following choices should be used:

Balance, Cylinder, Rammer, Mould, Tare, Thermometer, Sieve

e  The apparatus number identifies the equipment. Enter up to 20 characters with letters, numbers
and symbols - (). Accents and other special characters cannot be used.

e  The model has 20 characters to specify the equipment model or sub-categorize equipment.
e The calibration date is noted in the format yyyy-mm-dd hh:mi:ss.

e  The mass, volume, area, height and diameter are numeric fields and only apply to certain types of
apparatus.

e  The measurement scale of the apparatus is alphanumeric with 50 characters.
e  The measurement precision of the apparatus is 50 character alphanumeric.

e An apparatus description can be added with 255 characters.
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EQUIPMENT - 13 of 14 record(s) - Status: saved e[ 5]
5 Bmfil W« H >N FRY DS P
# catecory || apraraTus N|  wmopeL |causramon | mass | vorume | aRrea +
5 \\/ BALANCE 1893 2003-07-10 |~
6 \\/ CYLINDER C510 1000 2003-05-21 954670 25.520
7 \\/ CYLINDER CS58 1000 2003-05-21 1000.000 27.100
] \\/ CYLINDER Cs9 1000 2003-05-21 958.870 28.100
9 \\/ RAMMER MoD_2 2003-07-08 4540.000
10 \\/ RAMMER STD 1 2003-07-08 2270.000
1 \\/ MOULD PR-2 2003-05-13 g721.000( 2123.000
12 \\/ TARE 34 2020-04-15 24780
W 2020-04-15
<] | ]

Figure 58 — Lab equipment entry form

10. General entry forms

The last tab of the Entry forms menu is General (paragraph 2.1). It is separated in entry forms for
administration and for predefined lists and other definitions.

10.1. Employees form

The Employees form is for future development.

10.2. C(lients form

The form shows data from the CLIENT table of the Geotec database. It is used to enter administration
information about your clients. The list of client numbers and names defined in the CLIENT table is used
in the Site, Projects and Contracts entry forms.

e  The client number is the key of the record. Enter up to 20 characters with letters, numbers and
symbols - _ () . Accents and other special characters cannot be used.

e The client’s name is a 80-character string.

e  The address is entered with up to 255 characters.

e The city, the province and the country are 20-character strings.

e The postal code is a 10-character string.

e  The phone and fax numbers have 20 characters.

e  Email has 50 characters maximum, and website has 80.

e The client’s GST and PST numbers can be entered with 10 characters.

e The contact’s name for the client is entered, with 60 characters.
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The client’s logo file can be selected, with a maximum of 255 characters. By clicking on the button
right of the field, the Windows file selection screen opens.

To save the file name with its full path, enable the option in the preferences. See the X3D
documentation.

Remark is alphanumeric with 255 characters for additional details.

0 CLIENT - 1 of 1 record(s) - Status: saved ([ ]
H(E EEE e « « 8>3 Fxu BP6H 2
Client no.: [2000 = Client name:  |Hydro-Canada Inc. (=
Address: | (=] City: |Montréal (=]
Province: m Country: m Postal code: | (=]
Phone: I—E Emai: | (=]
Fax: [ & websie: | (=]
GST no: I—E Contact: | (=]
PsTno: [ [@ Logo:  [C7\Geotec\Logo\SOBEK-LOGO-02.png [
Remark: | (=]|

Figure 59 — Clients entry form

10.3. Projects form

The form shows data from the PROJECT table of the Geotec database. It is used to enter administration

information about your projects. The list of project numbers and names defined in the PROJECT table is

used in the Site and Boring entry forms.

The project number is the key of the record. Enter up to 20 characters with letters, numbers and
symbols - _ () . Accents and other special characters cannot be used.

A sub-project can be added with 20 characters.
The project name is an 80-character string.
The description is alphanumeric with 255 characters for a complete description of the project.

The client number for the project has 20 characters. The list of client numbers and names defined
in the CLIENT table is suggested (paragraph 10.2).

The client’s name is automatically the one defined in the CLIENT table for the client number
selected. The value is alphanumeric with 255 characters.

The dossier is a general reference number; with 20 characters.
The start and end dates of the project are noted in the format yyyy-mm-dd hh:mi:ss.
The phase, type and activity code for the project are alphanumeric with 12 characters.

The ISO version, ISO procedure and ISO sequence are alphanumeric with 12 characters.
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W PROJECT - 1 of 1 record(s) - Status: saved =N =R
HEEEE Gk « « >y [ Fxw [@6H ?
Projectno..  |P-21-ABC (=] Sub-project: | (=
Project name: [Tutorial for lab data (=]
Description: | (=]
Client no.: [zo00 = Client name:  |Hydro-Canada Inc. (=]
Dossier: | (=] Phase: I—E IS0 version: I_E
Start date: | Type: I—E 150 procedure: I_E
End date: | Activity: I—E 150 =equence: m

Figure 60 — Projects entry form

10.4. Contracts form

The form shows data from the CONTRACT table of the Geotec database. It is used to enter
administration information about your contracts. The list of contract numbers and names defined in the
CONTRACT table is used in the Site and Boring entry forms.

e  The contract number is the key of the record. Enter up to 20 characters with letters, numbers and
symbols - _ () . Accents and other special characters cannot be used.

e  The general contractor doing the work for the contract is entered, with 80 characters.
e  The contract name is a 255-character string.
e  The description is alphanumeric with 255 characters for a complete description of the contract.

e  The client number for the contract has 20 characters. The list of client numbers and names defined
in the CLIENT table is suggested (paragraph 10.2).

e The client’s name is automatically the one defined in the CLIENT table for the client number
selected. The value is alphanumeric with 255 characters.

e  The start and end dates of the contract are noted in the format yyyy-mm-dd hh:mi:ss.

0 CONTRACT - 1 of 1 record(s) - Status: saved = E=R =T
= ﬁ B ol 1« « H » ¥ | Fw D g@eH 2

Contractno.:  |C-2021-001 (=] Contractor:  |[Sobek Technologies =l
Contract name: [Tutorial of Geotec (=1
Description: | =l
Client no.: [z000 (=] Client name:  |Hydro-Canada Inc. (=
Start date: | End date: l

Figure 61 — Contracts entry form
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10.5. Regions form

The form shows data from the REGION table of the Geotec database. It is used to identify and describe a
region and the limits of the domain it covers. The list of region numbers and descriptions defined in the
REGION table is used in the Site entry form.

The Domain< and Map buttons are active only in the Site module. They are used to define the domain

directly with the mouse, and to edit the map. See the Site documentation.

The region number is the key of the record. Enter up to 20 characters with letters, numbers and
symbols - _ () . Accents and other special characters cannot be used.

The region’s domain is defined. The minimum and maximum easting and northing of the region
are entered (in meters).

The angle is the declination at the center of the region indicated on topographic maps, between -90
and 90 degrees. If the declination is West, the value is position; if the declination is East, the value
is negative.

The zone where the region is located is entered.
The NAD projection system is either NAD27 or NAD83.
The coordinate system is either MTM or UTM.

The region’s domain can also be defined with the East and West longitude and North and South
latitude of the region.

The longitude and latitude of the region’s center can be entered or calculated.
They are used in the Google Maps tool integrated to the modules.
The description is alphanumeric with 255 characters to add notes.

A cartographic file can be associated to the region, with a maximum of 255 characters. By clicking
on the button right of the field, the Windows file selection screen opens. This cartographic file can
be displayed in the Site module.

To save the file name with its full path, enable the option in the preferences. See the X3D
documentation.

Transfer is a 1-character code to classify records for their management.

10.5.1. Calculations

Geotec calculates the longitude and latitude of the region’s center. If X and Y min and max coordinates

are entered, Geotec calculates their average and converts it to lat-lon. Otherwise, Geotec calculates the

average of the longitudes and latitudes of the sites that have the region number defined.

Geotec $Sobek



DATA ENTRY FORMS | Version 8.12.1 | Page 146

W REGION - 1 of 1 record(s) - Status: saved =N =R ==
U B EME e « «#)>»n FRL DO ?
Region: |PETITE-RIVIERE (=] Domain < | Map |

Easting Northing Longitude Latitude

Min: [ 342805003 | 5184457366 Bast [ MNeh: [
Max: | 324192997 | 5185505173 west [ sowh: [
Angle: IW NAD: I_E Center: Im Center: Im
Zone: I—S System: m

Description: [Valley in Petite Riviére =l

File: Transfer:
| [ [ o

Figure 62 — Regions entry form

10.6. Municipalities form

The form shows data from the MUNICIPALITY table of the Geotec database. It is used define the
municipalities. The list of municipality numbers and names defined in the MUNICIPALITY table is used in
the Site entry form.

The Tutorial.mdb database provided by Sobek contains the list of municipalities in Quebec based on the

website DonneesQuebec.ca from 2022.

The name of the municipality is a 100-character string. A value is required.
The municipal code is the key of the record. Enter up to 10 digits.
The designation shows the type of agglomeration: a village, a parish, a city, etc. with 20 characters.

The MTM zone where the municipality is located is entered; this number varies between 3 and 10
inclusively in Quebec.

Easting contains the value expressing the hundreds of thousands of X coordinates for the

municipality.

Northing contains the value expressing the millions and hundreds of thousands of Y coordinates for
the municipality.

The area is expressed in km?,
The population is then entered.

The number and name of the regional county municipality (RCM) to which the municipality
belongs are entered. The number is an integer; the name is a 50-character string.

The number and name of the administrative region to which the municipality belongs are entered.
The number is an integer; the name is a 50-character string.
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0 MUNICIPALITY - 245 of 1131 record(s) - Status: saved (][ B ]
UREEE Gl « 2 H FRY BSGE 2
Name of municipality: Iﬂuébec (=] Municipal code: IW
D&signﬂtiun:'\.{ille =l Easting: I— Area: IW
Zone; I_ Nurthing:l— Pupulatiun:lw
Regional county municipality Nu.:l_:zs Name:|auébec E
Administrative region NU.Z|_3 Name:l:apﬂale-Hatianale Ell

Figure 63 — Municipalities entry form

10.7. Lists form (English and French)

The forms show data from the LIST_ENG (English) and LIST_FRE (French) tables of the Geotec database.
The language corresponds to the language in which the software is used. The forms are used to define
the drop-down lists of values used in the other entry forms of Geotec, except for fields whose type of
drop-down list of “1: distinct” or “6: no list” (paragraph 18).

The Geotec database created by DBM contains more than 400 records. The user can modify them, add
some and delete others. NOTE: If you modify the LIST_ENG table, the records are not automatically
modified in the LIST_FRE table. If you use Geotec in both languages, verify their correspondence.

e  The table name, field name, value and description together constitute the key of the record.
e  The name of the Geotec table is identified.
e  The name of table field is identified. The list suggests all fields of the selected table.

e The value is typically an abbreviation. It is the item chosen when the type of drop-down list is “2:
value” or “4: + value” (paragraph 18). It is alphanumeric with 10 characters.

o Ifthereis no value to indicate, use the dot. In this case, the description will be used in the
drop-down list.

o To use ranges of numeric values, enter the minimum value followed by : and by the maximum
value. You can associate a description, color and pattern to a range of values.

For example, enter the value 0:20 in order for the associated color to be used for all values
between 0 and 20 inclusively.

e The description is chosen when the type of drop-down list is “3: description” or “5: + description”
(paragraph 18). It is alphanumeric with 255 characters.

e Acolor associated to the value is selected by double-clicking in the cell. This color is used for curves
of type Color.

e A pattern associated to the value is selected by double-clicking in the cell. This pattern is used for
curves of type Pattern.
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e Therankis used to force a display order in the list. The items are displayed by numerical rank (from
0), followed by the items without a rank. The items with the same rank are displayed alphabetically.

The % character is supported as replacement character for the table and field names, to avoid repeating
values used in different fields. For example, the remarks on the hydrogeology measurements in tables
BORING and PIEZOMETRIC_LEVEL can be entered once only with % as table and MEASURE_REM% as
field.

In the Geotec modules, the description of a value from the tables of lists can be displayed by using the
@@ characters, except if an equivalence for this table, field and specific value is already defined In the
EQUIVALENCE table (see paragraph 10.11) For example, @ @BORING.TYPE will indicate Test pit if the
value of the TYPE field of the BORING table is TP.

' LIST_ENG - 1 of 146 record(s) - Status: saved E\@
5 Gr Bl 16 ¢ % > M FX U DO 2
# TNAME CHAME CVALUE DESCR RaNK | coLor || paTTERn |4
95 \\/ SAMPLE INCLUSIONS . Rootlets |~
96 \\/ SAMPLE INCLUSIONS . Shell fragments.
97 \\/ SAMPLE INCLUSIONS . Wood
98 \\/ SAMPLE OLF_0BS 1 None 15000304
99 \\/ SAMPLE OLF_0BS 2 Light
100 \\/ SAMPLE OLF_0BS 3 Medium 16776960
101 |3 [SAMPLE OLF_0BS 4 Strong
102 \\/ SAMPLE STATE C Core,CR,1.524
103 \\/ SAMPLE STATE G Grab,GB,0.305
104 \\/ SAMPLE STATE | Intact ST, 0.914 J
105 \\/ SAMPLE STATE P Lost
106 \\/ SAMPLE STATE R Remolded,SS,0.61
107 | |SAMPLE STRUCTURE . Blocky
1081, -:mmn: STRIICTIIRE Figgured = hd

Figure 64 — Lists entry form

10.8. Properties form

The form shows data from the PROPERTIES table of the Geotec database. It is used to define the various
properties that do not have a specific table in Geotec. The list of properties defined in the PROPERTIES
table is used in the Other properties entry form (paragraph 8.7).

e  Property is the key of the record. You can enter up to 20 characters with letters, numbers and
symbols - (). Accents and other special characters cannot be used.

e [f the Hide box is checked, the property will not be displayed in the table in the Sample form. This
checkebox is managed on each workstation separately.

e The property units is alphanumeric with 10 characters. It is indicated next to the property in the
table of the Sample form.
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The parent property can be selected from all defined properties. It is for a future development.

The category is alphanumeric with 10 characters and it used to group several properties in the
same category.

The measurement type indicates if the property is measured at a given depth (1), for a depth
interval (2), on a sample (3) or on a run (4). The properties of type “3” are displayed in a table in the
Sample form for facilitate the data entry, except those that are hidden or whose order is 0.

The type of drop-down list for the remark of each property can be defined. In table LIST_ENG, the
table name is PROPERTIES, the field name is the name of the property (ex: PROPERTIES and
CONTAINER).

o  0: Default. The list shows the records from the LIST_ENG table, and if there are none, the
existing data from the database, for the current field.

o 1:Distinct. The list shows the existing data in the database for the current field.

o  2:Value. The list shows the values from the LIST_ENG table for the current field. Only one
choice can be selected at a time.

o  3:Description. The list shows the descriptions from the LIST_ENG table for the current field.
Only one choice can be selected at a time.

o 4:+Value. The list is the same as for Value, but the choices are concatenated after each
selection.

o 5:+ Description. The list is the same as for Description, but the choices are concatenated after
each selection.

o  6:Nolist. No list is displayed.

Order is used to force a display order in the table of the Sample form, from smallest to largest
number. To hide a property from the table in Sample form, set its rank to 0.

The format of the numeric values can be modified for viewing — for example in scientific format, or
without decimals.

The minimum value is numeric. It is for a future development.

The maximum value is numeric. It is for a future development.

The description is alphanumeric with 255 characters to describe the property
A remark can be added with 255 characters.

The name of the person who added the property and the date added can be entered for better
management.

Transfer is a 1-character code to classify records for their management.
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1 PROPERTIES - 2 of 5 record(s) - Status: saved e[ 5]

U EEEE Bk « «8»n Fx% BOGH ?
Property:  [CONTAINER (= __| ride
Units: I_E Measurement type: IS_E Format: I_E
Parent: | (=] Type of list: IE_E Minimum: I—
Category: |Geo and enviro (=] Order: |1— Waximum: I—
Description: |Cuntainer taken on the field E
Remark: | (=]
Added by: [Geneviéve Lessard G onfoziizz1o00000 Transter [ [

Figure 65 — Properties entry form

10.9. Materials form

The form shows data from the MATERIAL table of the Geotec database. It is used to define various
materials and to associate a display color or automatisms for quality control. The list of materials and
their description defined in the MATERIAL table is used in several Geotec forms.

Material is the key of the record. You can enter up to 20 characters with letters, numbers and
symbols - _ () . Accents and other special characters cannot be used.

The color associated to the material can be used in graphic reports. By double-clicking in the field, a
color definition form opens to facilitate its selection.

A default sieving method can be selected for the material via the drop-down list showing all sieving
methods defined (paragraph 9.11).

A default grain size requirement can be selected for the material via the drop-down list showing all
grain size requirements defined (paragraph 9.12).

The reference test and the minimum required are used to establish compliance during tests to
determine in-situ densities. They will be used in a future development.

The material description is alphanumeric with 255 characters.

10 MATERIAL - 3 of 35 record(s) - Status: saved e[ 5]
U (EEEE Gk « « 2> 0 |[FRu Bo&GE 2
Material.  [24 (=] Associated color: I 13518353
Sieving method: IEsTr.1_D_422 :I Reference test: I‘F\:’ :]
Grain size envelope: IEE :I Winimum reguired: I 95,000
Description: lZune 24 cumpliance{ E|

Figure 66 — Materials entry form
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10.10. Contaminant form

The form shows data from the CONTAMINANT table of the Geotec database. It is used to define
contamination criteria for water and soils. The list of contaminants defined in the CONTAMINANT table
is used in the Concentrations form (paragraph 9.10).

The Tutorial.mdb database provided by Sobek contains several contamination criteria based on previous
lists from the MDDEP.

e  The contaminant and the geologic province together constitute the key of the record.
e  The contaminant is alphanumeric with 40 characters.
e The code for the geologic province has 1 character and is used to define criteria A of the

contaminant.

The group has 50 characters. It is used to narrow the drop-down list of contaminants in the
Concentrations form.

e  The description of up to 255 characters is used to add information.

The following four fields are for the soil contamination.

e Measurement unit is used to enter the unit of the contaminant concentrations in soil.

e  Criteria A to C contain the contaminant concentrations corresponding to each criteria.
The following four fields are for the water contamination.

e Measurement unit is used to enter the unit of the contaminant concentrations in water.
e  Criteria A contains the method’s quantification limit.

e  Criteria B contains the water consumption criterion.

e  Criteria C contains the surface water and sewer criterion.

0 CONTAMINANT - 3 of 28 record(s) - Status: saved (|- 3]
HE EEE & « «8»n Fxw @oeE ?
Contaminant: |Chioroforme [=] Geologic provinee: |5 [l
Group: |Cc|mpc|5é5 organigues volatils =l
Description: | E|
Saoil ! Water
Measurement unit: m Measurement unit: Iug,n'l_—E
Criteril:lnA:| 0.Zoooooooo Cr'rteriunA:| 0200000000
Criterion B: | 5.000000000 Criterion B: | 200.000000000
Criterion C:| 50.0oooooooon Criterion C:l 1800000000000

Figure 67 — Contaminants entry form
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10.11. Equivalences forms

The forms show data from the EQUIVALENCE table of the Geotec database. The form is used to define
expressions to display by the graphic modules instead of specific values.

e  The table name, field name and value together constitute the key of the record.

e  The name of the Geotec table is identified.

e  The name of table field is identified. The list suggests all fields of the selected table.

e The value is what we define an equivalence for.

e  The equivalent expressions in French and English are alphanumeric with 80 characters.

In the Geotec modules, you can display an expression equivalent to a value by using the @@ characters.
For example, “R” will be displayed in a column showing the sample N values when N = 100.

The @@ characters can also be used to display the description of a value from the LIST_ENG or LIST_FRE
table if no equivalence for this table, field and specific value exists (paragraph 10.7).

0 EQUIVALENCE - 1 of 10 record(s) - Status: saved =N =R
o B fifla € <M FRY QO 2
# THNAME CNAME || CWVALUE EXP FRE EXP_ENG
1 0 -
2 \\/ CPTU_ZOMNE SBT 2 Sol organigue Organic material
3 \\/ CPTU_ZOMNE SBT 3 Argile 3 argile siteuse Clay to =ity clay
4 \\/ CPTU_ZOMNE SBT 4 Sitt argileux & argile siteuse Clayey silt to silty clay
5 \\/ CPTU_ZOMNE SBT 5 Sable sitteux & sit sableux Sitty zand to sandy sitt
& \\/ CPTU_ZOMNE SBT &6 Sable & zable siteux Clean =sand to silty sand
T \\/ CPTU_ZOMNE SBT T Sable graveleux 3 sable Gravelly sand to sand
] \\/ CPTU_ZOMNE SBT ] Sable cimenté & sable argileux |Very stiff zand to clayey sand
9 \\/ CPTU_ZOMNE SBT 9 Sol fin raide Very stiff fine grained
10 \\/ SAMPLE N 100 R R =
4 »

Figure 68 — Equivalences entry form

11. Simple queries and data retrieval

In all Geotec entry forms, queries can be done to retrieve data from the database using various criteria.
The queries filter the records in the database in order to consult, modify, complete, print or delete
them. Queries are done in three steps: 1 — open the Query mode; 2 — enter the filter criteria; 3 — execute
the query.

Use the button % of the application toolbar, the [F7] key or Data > Retrieval by > Simple Query to
open the default entry form of the module, for example Boring in Log and Axis in Pro. The form will be
directly in Query Mode, indicated in the title bar and by the dark blue background color of the form.
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The use%an do a query in any entry form. Once the form is open (paragraph 2), use the [F7] key, the

button of the entry form toolbar or Query > Enter to switch to Query mode (indicated in the title bar

and by the dark blue background color of the form). Then, enter the criteria for the query. The filter

values can be typed in directly or via more complex criteria.

Use [F7] a 2" time or use Query > Last to fill with the last criteria used.

Use % to replace several characters. For example, BH% to retrieve borings whose number starts
with BH, or 2022-04% to retrieve borings whose date is April 2022, or simply % to retrieve all
records that have a value in the given field.

Use _to replace just one character. For example, BHO _to retrieve borings whose number has 4
characters and starts with BHO.

Use < or > for numbers or dates. For example, >10 for greater than 10, or <2019-06-01 for before
June 1%t 2019.

Use IS NULL to retrieve all records without a value in the given field.

Use ! (which means not LIKE) to exclude records from a query. The ! can be used for a specific
value, or with the replacement characters. For example, ITP% to retrieve everything except borings
starting with TP, or 1%2015% to retrieve everything except borings with 2015 in their number.

Use the drop-down lists to select a specific value in a field.

In the drop-down lists, hold down the [Ctrl] or [Shift] key to select several non-consecutive or
consecutive values, respectively. Then hit [Enter] or click outside the list to confirm the selection.
The values will be displayed, separated by ;. Multiple selections can indication exclusions. For
example, 'TP%;!%2014% to exclude all records starting with TP and those that have 2014 in their
number.

=i

Then, use the [F8] key, the button % of the entry form toolbar or Query > Execute to execute the

query. It will return all records from the database that correspond to the specified criteria and the status

of the title bar will be Saved (paragraph 3.1). If no record corresponds, the entry form returns to New

mode (to insert).

To cancel the query, use [Ctrl]+[Q] keys, the button % of the entry form toolbar or Query > Cancel. The
form returns to New mode (to insert).

The option Query > View SQL is active as soon as a query is done and show the SQL statement.
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Y BORING (Query mode) == EcR (S
| e B G ow | B oMW i D

Site:lDEr.'IO E| Boring: l Ell Borings < |

Identification | Location | Equipment | Hydrogeology | Management | alidation I

Type:! E| State:ml Stop code: El Reference:m

Ground level:

Rock depth: Contract no.: m Waterial: m

Matural soil depth: Parent boring: l E|

Remark: | E|

A

Sloughing depth:

Figure 69 — Query mode

12. Customized queries (OBSOLETE)

WARNING: THE CUSTOMIZED QUERY FORM WILL BE REMOVED IN A FUTURE RELEASE. WE
RECOMMEND USING SIMPLE QUERIES (PARAGRAPH 11).

Use the button % of the application toolbar Data > Retrieval by > Customized Query to open the
customized query form.

' Query Editing, [Access : C\Geotec\Access\Geotec_tutorial.mdhb]

o5 Sl
Cunnec‘fl Domain | saL | oK |

Query

Cancel

Name: |Defautt (=] Add

Description: |

Insert | Delete | il | = |

Table Field Operator ‘alue Mull 4
1|BORING SITE_NO = DEMOC N o=
el BOR OR 0

Figure 70 — Customized query form
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12.1. Creation of a condition

The creation of a condition is done in an empty row of the conditions table. The addition of a condition
creates a new row in the conditions table.

12.1.1. Selective condition

By selective condition, we refer to a condition that has a chosen criterion in all its elements, with the
eventual exception of Null. To create a selective condition, the steps are:

e  Select a table from the database. Click in the cell of the Table column, then select the table in the
scrolling list opened via the button, or directly type the table name.

Selecting a table may automatically create join conditions (see paragraph 12.6).

e  Select a field of the table in the cell of the Field column. This selection is done the same way as for
the table; the scrolling list displays the fields from the selected table.

e  Select an operator in the cell of the Operator column. This selection is done the same way as for
the table and field.

With the Like and Not Like operators, the “%” and “_" characters can be used in the value as a
replacement character, as in a simple query (see paragraph 11). Do not confuse the == operator
which is a join operator between two tables and the = operator which is the equality operator.

e Select one or many values, accordingly, in the cell of the Value column. If the operator is =, Like or

.
) .

Not Like, it is possible to choose several values, the separation character being

Hold down the [Ctrl] key and click on the desired values for non-consecutive values or use the
[Shift] key for consecutive values, by clicking on the first and last value of the series.

The list of the possible values in a condition depends on all other conditions defined in the table.

e Ask to retrieve the records that do not have a value in the field of the condition, by entering Y or N
in the cell of the Null column. If the field chosen in the condition is not with required value, the
Null cell contains N by default.

Example: since borings are generally vertical, the DIP field will often contain no value, sometimes 90,
and a value lower than 90 if the boring is not vertical. To retrieve only the vertical borings, the
condition should be that the DIP field of the BORING table is equal to 90 degrees or empty, so with Y
in the Null cell.

Example: if the condition is on the CATEGORY field of the GRAIN_SIZE table with Not Like as the
operator and «EX» as the value, the query will return all the records with a value other than EX in
the CATEGORY field of the GRAIN_SIZE table. The records with no value in this field will only be
retrieved if the condition contains Y in the Null cell.

12.1.2. Non-selective condition

A non-selective condition has one or many elements with no defined criteria.
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e  Example: If the user wants to retrieve the borings having a dip value entered in the database,
whatever the value, and exclude the borings without a dip, he creates a condition on the DIP field
of the BORING table using the “<>” operator, an impossible value, 370 for example, and N in the
Null cell.

e  Example: If the user wants to retrieve all the borings in which a piezometer is defined, he creates a
condition in which he only selects the PIEZOMETER table and leaves empty the other elements of
the condition. This condition is interpreted as a retrieval of the records of borings present in the
PIEZOMETER table, without another specification.

12.2. Modification of a condition

Modifying a condition is done by selecting a new element of this condition, the table, field, operator,
value or presence of records with the empty field.

Changing an element in a condition erases all the elements in the cells to the right of the modified
element. Therefore, changing the name of the table in a condition implies selecting a field from this
table as well as the other elements of the condition.

Modifying a condition may lead to the deletion and/or addition of join conditions (see paragraph 12.6).

12.3. Deletion of a condition

To select a condition, click in the grey cell on its left. A condition is selected when it is in reverse video.
To delete a condition, select it and click on Delete.

Deleting a condition may lead to the deletion of join conditions (see paragraph 12.6).

12.4. Insertion of a condition

Clicking on the Insert button inserts a new empty row in the conditions table. The new row is inserted
at the top of the table if no condition was selected, or after the selected row. The user can then create a
condition in the new row.

12.5. Moving a condition

The user can move a condition in the table by selecting it and clicking on one of the buttons with an up

and down red arrow, to move the condition up or down by one row in the table.

12.6. Joint conditions

12.6.1. Automatic join conditions
The following example defines a join condition, more specifically an automatic junction condition.

To select all the borings from the “SMALL_DAM” site that have a piezometer, the user creates a
condition on the SITE_NO field of the BORING table using the = or Like operator and the “SMALL_DAM”
value. He then creates a new condition whose only criterion is the PIEZOMETER table. By selecting this
table, two join conditions are automatically created. These conditions mean that the application must
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locate all the borings identified by the pair SITE_NO - BORING_NO present in the BORING and
PIEZOMETER tables.

For join conditions to be created automatically there must be a relationship between the tables of the
conditions. In the previous example, the SITE_NO and BORING_NO fields in the PIEZOMETER table are
not only part of the key of the PIEZOMETER table but also form an external key that links the
PIEZOMETER table to the BORING table.

The elements of an automatically generated join condition cannot be modified but the condition can be
deleted. This deletion may make the condition at the origin of the deleted join condition unnecessary
(without any effect).

12.6.2. Join conditions entered by the user

This example explains when the user should create a join condition to specify the retrieval.

If the user wants to retrieve the borings that have the same category as at least one of their respective
samples, he must create the following join condition.

[ 4|samPLE |caTEGORY |== |BORING.CATEGORY v

To create this join condition, the user creates a new condition on the table and field to compare,
SAMPLE and CATEGORY in our example. He then selects the == operator. Choosing the value,
“BORING.CATEGORY” in our example, is done via the scrolling list of the Value cell.

12.7. Viewing the SQL command

Clicking on the SQL button opens a tool tip showing the SQL command that will be launched with
defined conditions.

12.8. Default conditions

Each application has specific default conditions. Selecting the Default value from the scrolling list
associated to the Name field in the Query zone (see paragraph 12.10) replaces the content of the table
with the default conditions of the application. The values entered as criteria for these conditions are the
last values used.

For example, with Log, the default conditions are on the SITE_NO and BORING_NO fields of the BORING
table.
12.9. Launch / cancellation of the query

To launch the data retrieval, click OK in the query editing window or press the [F8] key. The data found
are then displayed in the graphs and objects defined in the style file used. Clicking on Cancel closes the
query editing window without launching the data retrieval.
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12.10. Management of queries

The user can save a query in the database. A previously saved query can be selected, modified and
deleted. The management of the queries are in the rectangle labelled Query in the editing window of
the customized queries (Figure 70).

12.10.1. Selecting a query

To select a query in the database, click on the arrow button right of the query name field. In this list, the
Default term is displayed first, followed by the saved queries in alphabetical order.

To choose a query from the list, click on its name. Then, the name of the selected query, its description
and its conditions are displayed in the fields and table of the conditions editing window.

12.10.2. Saving a query

To be able to save the current query in the database, the name of the query must be different than
Default, at least one of its conditions must have changed, or its description must have been edited.
Then, click Add. If the name of the query already exists, it will be updated in the database. It is not
possible to modify the Default query.

The name of the query is entered in the Name field of the Query zone. If a query is selected, the user
can change its name. If the user provides a query name that already exists in the database, a message
will notify the user and he must enter another one.

The Description field is used to enter a string of up to 255 characters to describe the query. It becomes
active when a name other than Default is used. The button on the right of the Description field opens
the text editing window.

12.10.3. Deleting a query

To delete a query, select it and click on the Remove button of the Query zone. The Remove button is
not active for the Default query.

13. Google Maps

Use the button of the application toolbar or Data > Retrieval by > Google Maps to open the Google
Maps window to view the position of borings, sites and regions, as well as polygonal limits and axes
depending on the module.

To use the tool:

1. Execute a simple query (paragraph 11), a query by limit (paragraph 14) or by group of records
(paragraph 15), or a customized query (paragraph 12).

2. The longitudes and latitudes of the sites, borings and regions must have been defined or calculated in
the database (paragraphs 5.1, 5.3 and 10.5 respectively).
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3. For the calculations, the MTM or UTM coordinate system, the NAD 83 or 27 and the zone must be
indicated for the sites in the SITE table so that the coordinate / longitude-latitudes conversions are
done correctly.

When opening Google Maps, the map is positioned at the location of the data retrieved. By moving the
map, any entity located inside the view is also displayed.

When data is displayed in Google Maps, place the cursor on an entity to display a tooltip with
information about the entity. For borings, it includes the site and boring numbers, type, state, zone,
northing, easting, ground elevation, rock depth, maximum depth, latitude and longitude. For sites and
regions, it includes the site or region number, the zone, and the latitude and longitude of the site or
region center.

Localisation

You can center the map on a site from the database, via the drop-down list that shows all sites whose
longitude and latitude are defined or calculated.

The latitude and longitude of the map center are displayed. The user can modify the center manually or
by moving the map with the mouse.

The current zoom varies between 1 (view of the Earth) to 21 (very close view). It can be set manually or
changed with the mouse wheel.

Minimum zoom for display

The user can define the minimum zoom for display the regions, sites and borings. The entities will not
be displayed on the map if the current zoom is smaller than the minimum zoom.

A minimum zoom can be defined for the markers indicating the location, as well as for the texts showing
the entity number.

Data displayed

The five buttons open the drawing attributes window to define the appearance of the entities in Google
Maps, including the marker (symbol) and the text for the identifications.

In the Pro and Site modules, the default attributes for the borings, axes and limits are those of curves
#110 (Boring), #101 (Axis_Curve) and #120 (Limit) of the plan view. They can be modified as follows.

Regions and Sites:

o Define the marker and its diameter, and the font, its size and the text alignment.

e  With roadmap and terrain, the marker and text are black.

e With satellite and hybrid, the color defined for the marker is used for the marker and the text.
Borings:

e Define the marker and its diameter, and the font, its size and the text alignment.
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The marker for each boring is the one in the current markers file whose name is the

concatenation of the type and state of the boring, for example, TP_R for a realized test pit.

o

If no corresponding marker is found, the one defined for borings is used.

e  The current boring is always red (marker and text). It is the boring shown on the graphic page.

e  The retrieved borings are always blue (marker and text). They are the borings retrieved in the
query. The number of borings retrieved is indicated (including the current one).

e  The borings inside the domain include all borings located in the domain of the map and visible at
the current zoom. The total number is indicated.

O
@)

Axes and Limit:

With roadmap and terrain, the marker and text are black.

With satellite and hybrid, the color defined for the marker is used for the marker and the text.

If the query is done via a polygonal limit or an axis, they will also be displayed in Google Maps.

e Define the marker, its diameter, and its color for the implementation points.

o Define the line color and thickness representing the axis or the limit.

(= Google Maps
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Figure 71 — Google Maps
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Type of map

The standard map types can be selected for Google Maps: Roadmap, Terrain, Satellite and Hybrid.

13.1. Interactive editing
In Google Maps, do a right click with the mouse to display a contextual menu.

Create a Site
Create an Axis

Create a Boring
Select Borings
Create a Rectangular Limnit

Create a Pelygonal Limit

Launch Site
Launch Pro
Launch Log
Launch Lab

Figure 72 — Interactive editing in Google Maps
13.1.1. Create a site

By selecting Create a Site, the cursor becomes '=II}=' If the user wants to cancel right away, right click and
select Cancel.

To create the site, click with the mouse at one corner of the new site, hold down and move the cursor to
the diagonally opposite corner; a dotted line shows the area created. When the button of the mouse is
released, the site entry form is displayed.

By default, the coordinate systems of the last site queried are used (MTM or UTM, NAD83 or NAD27).
The X and Y coordinates of the bottom left corner, its longitude and latitude, the zone used for the
calculation, as well as the width and height of the area are automatically entered.

The user enters the site number and any other information in the entry form, and saves the new site.

13.1.2. Create an axis

By selecting Create an Axis, the cursor becomes . Click with the mouse at each point of the axis. A
dotted line shows the movement of the cursor. When the last point of the axis is defined, right click and
select Cancel to erase the axis being created, or Terminate to edit and save the new axis.

The axis entry form is then displayed and shows the coordinates of each point clicked. The axis points
are converted to geodesic coordinates based on the systems defined in the site of the axis (MTM or
UTM, NADS83 or NAD27).

The user enters the axis number and any relevant information in the entry form, and saves.
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13.1.3. Create a boring

&

By selecting Create a Boring, the cursor becomes +*". Click with the mouse at the location of the boring.

The boring entry form is then displayed and shows the coordinates of the added boring, based on the
systems defined in the site of the boring (MTM or UTM, NADS83 or NAD27).

The user enters the boring number and any relevant information in the entry form, and saves.

13.1.4. Select borings

This option is disabled in Google Maps. It is active in the plan view of the Site module. Please refer to the
Site documentation.

13.1.5. Create and modify a rectangular or polygonal limit

e By selecting Create a rectangular limit, the cursor becomes <. If the user wants to cancel right
away, right click and select Cancel.

Click with the mouse at one corner of the rectangular limit, hold down and move the cursor to the
diagonally opposite corner; a dotted line shows the area created.

When the button of the mouse is released, the limits entry form is displayed; the longitudes and
latitudes of the 4 corners of the limit are automatically entered. The number of the current site is
shown as limit number. The user can modify it, then save the new rectangular limit.

&

e By selecting Create a polygonal limit, the cursor becomes +*". If the user wants to cancel right

away, right click and select Cancel.

Click with the mouse each point of the polygonal limit. A dotted line shows the movement of the
cursor. When the last point of the polygonal limit is defined, right click and select Terminate.

The limits entry form is then displayed; the longitudes and latitudes of each point of the limit are
automatically entered. The number of the current site is shown as limit number. The user can
modify it, then save the new polygonal limit.

Any rectangular or polygonal limit can be modified with the mouse. When the cursor is on a limit, it

7
becomes+ . By right clicking, a contextual menu is displayed.

When adding a point to the limit, the cursor becomes Z

. The point will be added between the two
points closest to the cursor. A message is displayed, showing the exact coordinates of the point. To stop

the addition of points, right click and select Terminate.

When the cursor is on a point of the limit, the option Delete this Point from Limit is active. A message is
displayed to confirm the deletion of the point.

When the cursor is on a point of the limit, it becomes & By clicking on the point, it becomes pj-%-. Move
the point to the desired position, and release the button of the mouse; a message is displayed to
confirm the move.
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14. Polygonal limits

Use the button IE of the application toolbar or Data > Retrieval by > Polygonal Limit to open the entry
form to define polygonal limits. The form will be directly in Query Mode, indicated in the title bar and by
the dark blue background color of the form. See paragraph 11 for details about the queries.

The retrieval by limit is used to retrieve borings located within the coordinates of the limit.

1. Select the limit in the drop-down list.
2. Touch [F8] to execute the query.
3. The coordinates of the limit are displayed in the table and the corresponding borings are retrieved.

The form shows data from the LIM table and its secondary table LIM_POINTS of the Geotec database. It
is used to define polygonal limits, a polygon or rectangle inside of which borings are located.

The Rectangle < and Polygon < buttons are active only in the Site module. They are used to define the
limits directly with the mouse. See the Site documentation.

e  The limit number is the key of the record. Enter up to 20 characters with letters, numbers and
symbols - _ () . Accents and other special characters cannot be used.

e  The reference identifies the site where the limit applies. The drop-down list shows all sites defined
in the SITE table. The coordinate system, NAD and zone of the reference site are used to convert
between longitude / latitude and geodesic coordinates the entities and the map.

e A cartographic file can be associated to the limit, with a maximum of 255 characters. By clicking on
the button right of the field, the Windows file selection screen opens, to select a .lim, .dxf or .xyz
file. This cartographic file can be displayed in the Pro and Site modules.

To save the file name with its full path, enable the option in the preferences. See the X3D
documentation.

e  The description contains a string of 255 characters to describe the limit.

The table at the bottom of the Polygonal limit form shows data from the LIM_POINT secondary table.
The table is used to define each point of the limit.

e  The limit number and the index together constitute the key of the records.

e Theindex (I) is the sequence number for the points of the limit, to determine the shape of the
polygon. It is an integer.

e The Xand Y coordinates of each point are then entered. Coordinates are either entered in meters
in the coordinate system, NAD system and zone of the reference site, or in longitude / latitude.
Values are required.
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' LIM - 1 of 1 record(s) - Status: saved E\@
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Limit number:  [AA4 =l Reference: m
File name: |
Description: |
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2 Q/ 2 -72.59405843 45.80569558
3 \\/ 3 -72.595714524 45.80333105
4 g 4 -73.00052504 45.80458883 [ |
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Figure 73 — Polygonal limits entry form

15. Group of records

Use the button of the application toolbar or Data > Retrieval by > Group of Records to open the
entry form to define groups of records. The form will be directly in Query Mode, indicated in the title bar
and by the dark blue background color of the form. See paragraph 11 for details about the queries.

If data are already retrieved, the Add button will be active to create a new group of records.

Select the desired tab at the bottom of the form for the creation of the new group.
Click the Add button.
All records already retrieved will be shown in the bottom table, based on the tab selected.

P wnNPR

Add a group number to save it in the database.

Otherwise, the retrieval by group of records is used to retrieve some records from the database, based
on grouping criteria defined by the user.

1. Click on one of the 5 tabs at the bottom of the form, either to retrieve a group of Sites, of Axes, or
Borings, of Samples or of Piezometers.

2. Then, Select the group number from the drop-down list.

3. Touch [F8] to execute the query.

4. The records from the group are displayed in the table and are retrieved.

The form shows data from the SEL table and its secondary tables SEL_SITE, SEL_AXIS, SEL_BORING,
SEL_SAMPLE and SEL_PIEZO of the Geotec database. It is used to define groups of records based on user
criteria. These groups can be retrieved via queries.

e The group number is the key of the record. Enter up to 20 characters with letters, numbers and
symbols - _ () . Accents and other special characters cannot be used.

e  The description contains a string of 255 characters to describe the group of records.
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e  The reference site and boring is used mainly for groups of borings. It is used to define which boring
will be the reference for the vertical alignment if several borings are superimposed on boring logs.

The drop-down lists show all sites included in the group, then all borings of the selected site. You
can also choose the reference site and boring by selecting a row of the table.

The tabs at the bottom of the Group of records form show data from the SEL_SITE, SEL_AXIS,
SEL_BORING, SEL_SAMPLE and SEL_PIEZO secondary tables, respectively. The tabs are used to define to
which type of entity the group applies.

The group number and the columns present in the table together constitute the key of the records.

' SEL - 1 of 1 record(s) - Status: saved E\@
HEEEE Gtk « « #» n [ Fxw [@6H °

Reference

Groupno..  [TUNNEL_NORTH (=] Stte:  [TUNNEL =
Description:  |Borings in the Northern part. (=] Boring:  [TF-16-13 = —— |
o | foxis Sample |  Fiezomster |
# SME_NO BORING_NO
! rY
2 [ [TUnNEL TF-14-13
3 |y | TUNNEL TF-15-13
4 |y | TUNNEL TF-18-13
5 |y | TUNNEL TF-17-13
& [y [TUNNEL TF-18-13
7 [o | TUNNEL TF-18-13 -
. L3

Figure 74 — Group of records entry form

16. Import external data

You can import external data, typically CSV files, in a table of the database. Application files specific to a
few tables can also be imported.

Click the button @ﬁ of the application toolbar or Data > Import Data from the main window to open the
import window. It can also be launched from the entry form toolbar (paragraph 3.2.10).

The format of the CSV files is detailed in paragraph 16.8.

16.1. Step 1: Select the table

If the import window was opened from an entry form, the Table name is inactive and indicates the
current table. If it’s opened from the main window, select from the drop-down list the table into which
data will be imported.

Geotec $Sobek



DATA ENTRY FORMS | Version 8.12.1 | Page 166

16.2. Step 2: Select the file or directory to insert

You can insert data from a single file, or from several files in the same directory at once. Click the
desired checkbox, then click the Browse icon right of the Path field. A file selection or directory selection
window opens to select the desired file or directory. It is also possible to use the drop-down list of the 9
last directories used via the Path field.

By selecting a file, its rows are automatically read and displayed in the tab Content of selected file. The
file name and the total number of records read are shown in blue at the top of the tab.

By selecting a directory, the list of .csv files from that directory is displayed in the tab List of files.

The Path field gets updated with the path of the directory where the files are located.

16.3. Step 3: Select the insertion and replacement options

When importing, all records whose keys do not exist in the database will be inserted. Additional
insertion and replacement options can be selected.

e By checking the option Create parent records, records that are parent to the file data are created
when importing if they don’t already exist in the database. They will only be defined by their
number. If the option is not checked and the parent records do not exist, the data will not be
imported and an error message will be indicated in the report.

Example: if a .csv file of samples is imported but the site and borings of the samples do not exist in
the database, they will get created.

e By checking the option Fill empty fields of existing records, records are already present in the
database will be updated with the file data, but only for their fields that were empty.

Example: if a csv file contains the X and Y coordinates of borings already present in the database
but whose fields EASTING and NORTHING are empty, these coordinates will be inserted.

e By checking the option Replace different values of existing records, records are already present in
the database will be updated with the file data.

If cells are empty in the .csv file, they will not affect existing values in the database.

It is possible to delete values from the database. To do this, write NULL or ! as value in the desired
cells of the .csv file.

e [f an archived site or boring exists in the database, the option Also import into archived sites and
borings is active. Check this option to allow data to also be inserted into archived sites or borings.
Otherwise, the records are skipped.

In the transactions report, the archived data are listed if related records were not inserted because
the option was not checked.
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' Import - 1 of 1 record(s) - Status: saved E\@
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Figure 75 — Import external data

16.4. Optional: Preview

The Preview button is used to see the results of the data import without executing it. In the List of files
tab, check the desired file(s) via their cell to the right of their number and click Preview.

e  The Read column indicates the number of valid records read in the file.

e The Invalid column indicates the number of records that do not have values for all keys of the table,
or that have the same keys as another record.

e  The Existing column indicates the number of records already existing in the database among those
that are checked.

e The Inserted column indicates the number of records that will be inserted in the table.

e  The Modified column indicates the number of records that will be modified in the table, in other
words, a record where the value of at least one field will be modified. If options Fill empty fields or
Replace different values are not checked, this column indicates 0.

e The Updated column indicates the number of fields that will be modified in the table, in other
words, whose value will be modified. If options Fill empty fields or Replace different values are not
checked, this column indicates 0.

All values greater than 0 are underlined. Double-click in a cell to open a file listing the corresponding
records. Double-click on the file name to list the records of all columns. The file opens with the text
editor selected in the preferences window. The file named Preview_yyyy-mm-dd.txt is saved in the
directory of output files. It indicates:

e The date and time of the double-click
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e The complete .csv file name
e The Geotec table involved

e The list of records based on the column clicked and their number in parentheses

16.5. Optional: Data validation

To validate the content of a file from the List of files, check the desired file via the cell to the right of its
number and click on Content of selected file. You can view the file data. If data is incorrect or
incomplete, correct them here. Uncheck row(s) if you don't want to insert them.

You can resave the CSV file with the Save as... button. The new CSV file will include only the check rows
and the corrected data, if applicable.

The decimal symbol and the separator are displayed for information only after reading the file.

16.6. Step 4: Insert into the database

Click on the Insert button to save in the database using the insertion and replacement options. To insert
data from multiple files, check the desired file(s) in the List of files tab before clicking on Insert. Then,
the List of files indicates for each checked file:

e In Read, the number of valid records read in the file.

e InInvalid, the number of records that do not have values for all keys of the table, or that have the
same keys as another record.

e |n Existing, the number of records already existing in the database among those that are checked.
e InInserted, the number of records inserted in the table.

e |n Modified, the number of records modified in the table; in other words, the records where the
value of at least one field was modified. This column applies only with options Fill empty fields and
Replace different values.

e |n Updated, the number of fields modified in the table; in other words, whose value was modified.
This column applies only with options Fill empty fields and Replace different values.

After the import, a file opens with the text editor selected in the preferences window. The file named
Transactions_yyyy-mm-dd.txt is saved in the directory of output files. It indicates the name and path of
each file and the number of records read, invalid, existing, inserted, modified and replaced, if applicable,
as well as the tables involved. Click on Report to reopen the transactions file.

16.7. Application file

For the axis, piezocone and limits entry forms, it is possible to insert an application file with a specific
structure. This option will then be active with the file extension indicated.
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For the piezocone entry form, the Application file is a *.drf extension. By checking it, the option Create
parent records is automatically checked. The *.drf file is used to automatically insert a lot of data in the
CPTU and CPTU_POINT tables. See Appendix A — Importing *.drf files for piezocones.

For the axes entry form, the Application file is a *.prf extension (seismic profiles). By checking it, the
option Create parent records is automatically checked. The *.prf file is used to insert profiles of
stratigraphic layers along an axis and the measured seismic velocities. Please contact us if you need to
exact format.

With the limits entry form, you can insert *.lim files generated via the Site module in SM2 mode.

16.8. Format of *.csv data files

The first row of a CSV file must contain the name of the fields to insert, as defined in the database. To
know the exact name of the fields, use the [F1] key in the entry forms, or do a CSV data export
beforehand (paragraph 17). From the 2™ row, put the values.

The CSV import verifies if the headings correspond to fields in the selected table. If yes, the values are
read. If not, the column is ignored. A column must exist for each primary key of a table, otherwise the
data cannot be inserted.

To delete data from the database, write NULL or ! in the cell and check the option Replace different
values. Table 8 shows how to delete the values from the GROUND_ELEV field for 7 borings.

Table 8 — Example of .csv to insert into the BORING table

SITE_NO BORING_NO EASTING NORTHING GROUND_ELEV
PETITE-DIGUE TF-01 300000 5000000 !
PETITE-DIGUE TF-02 300010 5000010 !
PETITE-DIGUE TF-03 300020 5000020 !
SMALL-DAM TP-01 300030 5000030 !
SMALL-DAM TP-02 300040 5000040 !
SMALL-DAM TP-03 300050 5000050 !
SMALL-DAM TP-04 300060 5000060 !

Table 9 — Example of .csv to insert into the GRAIN_SIZE_POINT table

SITE_NO BORING_NO SAMPLE_NO SIZE PASSING
PETITE-DIGUE PU-01 1 80 100
PETITE-DIGUE PU-01 1 56 90
PETITE-DIGUE PU-01 1 40 88.9
PETITE-DIGUE PU-01 1 315 80
PETITE-DIGUE PU-01 1 20 71
PETITE-DIGUE PU-01 1 10 55
PETITE-DIGUE PU-01 1 5 41.55
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PETITE-DIGUE PU-01 1 0.08 24.5
PETITE-DIGUE PU-01 1 0.0351 13
PETITE-DIGUE PU-01 2 80 98
PETITE-DIGUE PU-01 2 56 87
PETITE-DIGUE PU-01 2 40 68
PETITE-DIGUE PU-01 2 315 51
PETITE-DIGUE PU-01 2 20 41
PETITE-DIGUE PU-01 2 10 27
PETITE-DIGUE PU-01 2 5 25
PETITE-DIGUE PU-01 2 0.08 8

17. Export data to CSV

To produce a CSV report with data from an entry form, click the button @E of the entry form toolbar, or
use Action > Export Data. All data retrieved will be presented as rows in a CSV file. The heading of each
column will be the field name.

If a customized format name other than Default is entered in the preferences window (see the
documentation of X3D), the Layout used for the CSV report will be FORM_DEF_name. Otherwise, it
will be FORM_DEF.

The Windows file saving screen opens on the directory of output files to save the file at the desired
location.

18. Customize entry forms (Layout)

You can customize each entry form via the shortcuts in the forms (paragraph 3.2.9) or the contextual

menu (paragraph 3.3.10). The Layout button I]E] is also available in the application toolbar or via Data >
Layout of the main window.

The layout window is used to customize the entry forms and the CSV files produced via the Export tool.
The layout window is shown in Figure 76. A query can be done just like in the other entry forms to
retrieve the layout of another entry form.

The first time an entry form is opened, a record for the table is created in REPORT and records in
REPORT_COL, as the bottom of the layout form, the customize the fields of the entry form. If a
customized format name other than Default is entered in the preferences window (see the
documentation of X3D), the Layout used for the CSV report will be FORM_DEF_name. Otherwise, it
will be FORM_DEF.

The changes done via the contextual menu or in Datasheet or Columnar display by moving a column,
changing its dimensions or dragging it outside to hide it are saved in these 2 tables.

Geotec $Sobek



DATA ENTRY FORMS | Version 8.12.1 | Page 171

The Report parameters section indicates that the reports produced are of CSV type. You can choose
that the column headings of the CSV file be the field name or the field title defined in the bottom table.
This option is used only if the report is produced via the Layout form. If the report is produced via the
entry form, the heading is always the field name. See paragraph 17.

. REPORT - 1 of 1 recordis) - Status: saved E\@
HEEEE Gk « 2> 0 TR B8 2
Table: [SAMPLE =l Layout name: |FORM_DEF_REPORT =l
Report parameters
’7_; pe ICS\.-‘ file: Headings: <¢ Name > Title
Rezet |
# CNAME COL_MN{| DATAT| LENGTH| RANK | SORT CJ FREEZE) HIDE JPROTEC] LIST | WIDTH
1 0 -
2 \\/ BORING_NO 1 Text 20 2 0 Mo No None 0 20
3 \\/ SAMPLE_NO 2 Text 20 3 0 Mo No None 0 20
4 \\/ GENERIC_NO 3 Text 19 4 0 Mo Yes None 0 20
5 \\/ SUB_SAMPLE 4 Text 1 5 0 Mo No None 0 5
[} \\/ DEFTH 5| Single 14 [} 0 Mo No None 0 15
7 \\/ LENGTH 6| Single 14 7 0 No Mol None 0 15
i \\/ SAMPLING_DATE T Date 19 i 0 Mo Yes None 0 20
-
< | 3

Figure 76 — Layout of entry forms and CSV reports

e CNAME contains the field names. The values cannot be modified.

e  COL_NO contains the field number as defined in the database; the first field defined by # 0. The
values cannot be modified.

o  DATATYPE indicates the type of field (paragraph 3.3.2), as defined in the database. The values
cannot be modified.

e LENGTH contains the maximum number of characters for the field. The values cannot be modified.

o  RANK defined the order in which the columns or rows appear from left to right or top to bottom. To
modify the order, select the row in the table by clicking its number in the first column and move to
the desired place. The rank value will be automatically adjusted.

e  SORT_ORDER is used to define the column(s) on which the data will be sorted after a query. 0
keeps the default sort. Otherwise, the data will be sorted by the field with 1 as order, then with 2,
etc. The data is always in ascending order.

e  FREEZE allows to block horizontal scrolling and keep columns to the left of the frozen always fixed.
Only one cell of the FREEZE column can be set to Yes. Double-click in the cell to switch from No to
Yes and vice-versa.
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HIDE indicates if a field is visible or not in Datasheet and Columnar display. Double-click in the cell
to switch from No to Yes and vice-versa.

PROTECT indicates the protection against editing. It is active except for key fields and required
fields. None indicates no protection. Partial indicates that the user can only select from a drop-
down list. Total indicates that the field cannot be edited. Double-click in the cell to switch from one
choice to another.

LIST defined the type of drop-down list to use. It can only be modified for Text fields, except for
primary keys and foreign keys.

o  0: Default. The list shows the records from the LIST_ENG table, and if there are none, the
existing data from the database, for the current field.

o 1:Distinct. The list shows the existing data in the database for the current field.

o  2:Value. The list shows the values from the LIST_ENG table for the current field. Only one
choice can be selected at a time.

o  3:Description. The list shows the descriptions from the LIST_ENG table for the current field.
Only one choice can be selected at a time.

o  4:+Value. The list is the same as for Value, but the choices are concatenated after each
selection.

o 5:+ Description. The list is the same as for Description, but the choices are concatenated after
each selection.

o  6:Nolist. No list is displayed.

WIDTH shows in terms of number of characters the width of the columns in Datasheet mode. By
default, the width is equal to 1 more than the length, but with 5 as minimum and 20 as maximum.
The user can change the width. It is also modified when the user adjusts the column width with the
mouse in Datasheet mode.

LINE_FEED is used to force a word wrap on a value if it cannot be displayed fully in the cell in
Datasheet mode. Double-click in the cell to switch from No to Yes and vice-versa.

FORMAT is used only for numeric fields and dates. It is used to modify the format of the values in
the entry form. The format in the database is not changed. A drop-down list suggests several
formats depending on the type of data (numeric or date) but the user can enter others.

o Either a C expression (%g, %.2f, %.0e, %s, etc.)

o Either with a mask (999.99 for 2 decimals, 9.99e for scientific notation with 2 decimals, yyyy-
mm-dd hh:mi for a date, etc.)

NULL_VALUE is not used and will be deleted in a future version.

TITLE is used to modify the name of the field heading in Datasheet and Columnar display. By
default, the field name is entered.
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o  DESCRIPTION shows the tooltip message (paragraph 3.3.1). By default, the definition from the data
dictionary is written. If the box Custom description of the fields of the preferences window is
checked (see documentation of X3D), DESCRIPTION will be used. Otherwise, the tooltip shows the
definition from the data dictionary in the language used in the module.

Select one or several rows of the bottom table and click on Reset to initialize to the default values.
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Appendix A - Importing *.drf files for piezocones

For the piezocone form, the application file is a *.drf file. It is used to automatically insert a lot of data
in the CPTU and CPTU_POINT tables.

Al1l. Converting a file from Excel to *.drf

The following steps explain how to convert an Excel file to the *.drf format. Below is an example of the
beginning of a *.drf file:

XYZ 2014-11-29 12:15 Sobek Technologies

SITE PROBE a b BORING

1.63,295.83,42.6894,-2.781

1.64,642.19,36.1549,-2.693

1.65,867.01,32.1005,-2.535

1.66,1338.82,25.3348,-2.341

1. Validate the data in the Excel file by removing or correcting any error.

2. Only keep the DEPTH, QT or QC, FS and U2 columns, in this order.
The values are in meters, then kPa, kPa, kPa. See paragraph A3 if the values are in different units.

3. Forthe 1% line, enter the following string in the first cell:
XYZ yyyy-mm-dd hh:mi TECHNICIAN

a. XYZ must be present to decode the file.

b. The following value is the date and time of the test, in yyyy-mm-dd hh:mi format. If the exact
time is not recorded, enter 00:00.

c. The following value is the name or listing of the technicians.

4. For the second line, enter the following string in the first cell:
SITE PROBE BORING

a. SITE is the site number (project).
b. PROBE must have 3 parts separated by spaces (ex: STD 20T AD122, or AB C).
c. The last value is the boring number.

5. Online 3, add qt if QT is the input, qc if QC is the input. If no input is indicated and the values begin
at line 3, a message will prompt the user to select QT or QC as the input during the import.

6. The values start at line 4, or at line 3 if the previous step is skipped.

7. Save this version of Excel, save as CSV file (Comma delimited or semi-colon delimited) and say Yes
to the format change.

8. Open the CSV file with a text editor (notepad, etc.)

9. At the end of the first 3 lines, delete the 3 commas (or semi-colons) and save.
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10. Rename the file extension from CSV to DRF. The values should all be separated by commas (or
semi-colons).
A2. Importing a *.drf file

You can import directly into Geotec the DEPTH, QT or QC, FS and U2 data from a .drf file. These data will
be inserted into the fields that have the same name, in the CPTU_POINT table. You can then calculate
several parameters and results.

1. Open the piezocone (CPTu) entry form.

2. Click on the Import icon Eé in the toolbar of the entry form.

3. Select the options Application file and Create parent records to create the site and boring
automatically.

4. Select the *.drf file to import by clicking on the Browse button next to the Path field.
5. Click the Data from current file tab.

6. If the cone resistance input isn’t specified in the .drf file, a message asks the user to select gt or gc.
This selection is saved for the following .drf files that will be imported without a specified input.
To change your selection, close and reopen the piezocone form.

7. Click on Insert.

It is possible to import several *.drf files at once with the option Select a directory, just like for CSV files
(paragraph 16.2).

If values of QT or QC are smaller than 11 kPa or 0.011 MPa, data for these depths are not imported.

If values of FS are < -999, they are imported as NULL.

A3. Data units for DEPTH, QT or QC, FS and U2

Geotec considers that the piezocone data are in meters in the 1st column (depth), and in kPa in columns
2 (cone resistance), 3 (friction) and 4 (porewater pressure).

It is possible to force another unit system for the last 3 columns by adding the following two lines after
the last row of data:

Units: meters,MPa,kPa,m

The line starting with Units defines the unit system. This example indicates that in the 1st column, the
data are in meters; in the 2", in MPa; in the 3rd, in kPa; and in the last, in meters.

The units must be separated by the same separator as the values, either the comma or the semi-colon.

When the unit indicated is MPa, the values are multiplied by 1000 to convert them to kPa when they are
inserted into the database.
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When the unit indicated is m, the values are multiplied by 9.81 to convert them to kPa when they are
inserted into the database.

A4. Automatic updates done in the database upon import

When we import data from a .drf file, several values are inserted automatically into fields and tables of
Geotec.

e |Ifthe SITE does not exist in the database, it will be created upon import if the option Create parent
records is checked.

e If the BORING does not exist in the database, it will be created upon import if the option Create
parent records is checked.

e  The boring TYPE is set to CP (Piezocone) in the BORING table.

e The greatest depth read in the .drf file is inserted into the TOTAL_DEPTH field of the BORING table.
e  The date and time are inserted into the DATE_START field of the BORING table.

e  The name or list of technicians is inserted into the CARRIED_OUT_BY field of the BORING table.

e Thevalue D is inserted into the T field of the CPTU, BORING and SITE tables when the records did
not already exist in the database, to indicate an import by .drf file.

e |fthe CPTU does not exist in the database, it will be created upon import if the option Create
parent records is checked.

e  The smallest depth read in the .drf file is inserted into the DEPTH_FIRST field of the CPTU table.
e  The greatest depth read in the .drf file is inserted into the DEPTH_LAST field of the CPTU table.

e  The groundwater depth entered in the BORING table is inserted into the WATER_DEPTH field of the
CPTU table.

e The default type of density is V (variable) in the D_TYPE field of the CPTU table.
e  The probe isinserted in the PROBE field of the CPTU table.

e  The DIAMETER of the cone is 20 mm by default.

e The AREA RATIO of the cone is 0.8 by default.

e  The increment between two values (in mm) read in the .drf file is inserted into the READING_STEP
field of the CPTU table.

e The radio button for Total resistance qt or for Tip resistance qc is selected to indicate the input. The
corresponding field INPUT_QC is O for QT, 1 for QC.

e  The default calculation parameters are:
o Nkt=14
o Nst=3.08
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Su/Pc=0.22
Minlc=2.6
Cgmax=1.7

Dr constant = 350

O O O O
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