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Bever Team 3 Main

1 Whatis Bever Team

Bever Team is a program that is used for plannimydocumentation in tunneling.
The program is used by contractors, consultantchewts that need access to project data
and as built data. The database is based on staSqxr.

2 Definitions

Tunnel line Center line or Aligment. The line witch the hahis built around.

Defines the horizontal curve of the tunnel.

Contour Cross section. Describes the cross section avea ghainage number
on the tunnel line.

Road model A digital model from client/consultant that canrdead directly into the

program.
Drill plan A planned drill pattern which can be transferi@d jumbo.
Drill log A log from a jumbo. Gives data on as built dndji Placing on the face,

MWD, water flow, pressure and so on...
Profiler log Points measured with Bever Profiler 3D, scannex mtal station.
Fixed points Reference points in the tunnel. Used to navigaterdo or a profiler.
Memory stickMovable media (USB). It is used to import/exportadan a jumbo.

XML Normal file format on the import/export data. Gdso be a contour
definition file from Novapoint tunnel.
SQL Standardized database solution. Here definedeasame of the

database, like; XXX.mdf (SQL server Master DatabRil).

3 Installation

Bever Team is installed by inserting the CD. finot, use explorer and double click on the
setup.exe file. After the installation is done sthe program by opening the “Bever Control”
folder on the desktop. Double click on the Beveames icon:

Bever Team 3

3.1 Installation with XP OS and service pack 3

There could be an issue with Microsoft's sevicek@ator XP. If the installation is not
completed, contact Bever Control AS for help.
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3.2 Licensing

After startup the program will ask for a valid s file. The following dialogue box will
appear:

|

Fill in the missing fields and select the modules. Press the button
"Send e-mail to send the information to Bever Control AS far
licence validation.

Machine|D: < N
Username: KARSTEMO1 Karste

Your full name and onganization data:

Select modules

[7] Design turnel
[] Document viewer

[Send e-mail ] [ Cancel ]

Fig. 1

Add your name and organization data. Select modridspush the “send e-mail” button. The
program will then open up MS Outlook where the ination will be added.

If the license is valid a confirmation will arrive the e-mail after a short while.

Then the program can be started as normal.
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4 Main screen

J logon [

& language  Licence

Welcome to Bever Team V3110
Select action: 17.12 2010 09:41:41

Design and construction
(7) Create a new project

™) Manage an existing project (hame, logo)

") Design tunnel geometry (center line, contour)
(7} Design tunnel production data face. laser, fixed point. drillplan)
(71 View as built geometry (profiler, total station)

) View as built production (drill log)

Cument database: Fya
Cumrent project: R85 _Ryaforbindelsen

Injection

(7} Create a new project

(7) Manage an existing project (name, loga)
) Injection

Cument database: TestDatabase v0.0.5
Cument project: Tensberg

| <pack [ Mee> J[ Bt J[ Heo |

Fig. 2

Main screen. First time starters will notice that t is only the two first choices in the
menu that are active.

Change language and ask for a valid license igddda the upper left corner.

5 Make a new project

A project in Bever Team is a collection of planmeda and as built data. It is not defined just
how much data the project contain. It can be d prtgect with many tunnels or just a small
niche inside a tunnel. It is up to each user tindethe complexity and size of each project.
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Click on “Create a new project” and on “Next”. Thex below will appear:

Jlogn F

"Diatabase location (click Browse'to create database)™"

Browse...

<Back J|_MNedt> ][ Ext Helo
Fig. 3

Click on “Browse” to define where to save the pobjle and to give the project a name. The
box below will appear:

Save as 1263
sl | O R (e s = B
e CDRya
L,J Svips
Sigte [F Rya.mdf
Skrivebord
Mine
dokumenter
Min datamaskin
@ Filnavn: | Wy El Save
Mine Fitype: | Bever Tunnel Databaser ("mdf) M Cance
Fig. 4

Click on "Save” to approve and go to the next djaie box:




3@ Bever
Bever Team 3 3P Control AS

e

4 Logon

"Database location (click ‘Browse'to connect to an existing database):

|DE|tE| Source="\5QLEXPRESS Atach Db Filename="C:"Documents and Setting| [ Erowse. .

Cortractor:

|Eever Control AS | [ Logo...

Project name:

| Dema |

<Back J| etz J [ Exit | [ Helo

]

Fig. 5
Data base connection

On the fig. 5 box, click on the “Browse” buttonaddress the database correctly. The

following box will appear:

= Selectfﬂreatn:_&'itahaﬂ;;nnea - — _@éﬂ

Friendly Mame Connection String -
Gullingen Data Source=SGLEXPRESS; AttachDbFi...
Harbour treatment 24 Data Source=50LEXPRESS; AttachDbFi... r
Tunnelprosjelt-1 Data Source=S0LEXPRESS AttachDbFi...
Runehamartunnelen Data Source= SGLEXPRESS  AttachDbFi...
Test Data Source= 50LEXFRESS  AttachDbFi...
| | Dl | P | T T T VO CWDDDC . Figy b Tl 2l
MNew std. Mew adv.
Fig. 6

If it is the first time the program is being used he list will be empty. Each database will

however be on the list after creation.

A database can be deleted by graying out the ralpash the delete button.
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Normally the user chooses “New std. connection..ehte new window will open and here
the user must find the database file made in aqgue\step. (Database.MDF). Click on
“Open” and the program will return to Fig. 5, datab connection.

Now the user can type in company name and a progroe. By clicking on the “Logo”

button can a company logo be referred to. This ledidhen appear in all the reports made in
the program. The logo picture should be about dySigh and 4,2 cm in width to fit ok in the
reports. Recommended format is .bmp.

5.1 Advanced connection

If "New adv. Connection...” is chosen every connactio the database needs to be
configured manually. The first dialogue box to agpe this:

Choose Data Source I. ? ﬂh_]

Data source: S

Microsoft Access Database File sy

Microsoft ODBC Data Source |Use this selection to attach a

Microsoft SQOL Server database file to a local Microsoft SGL
Microsoft SAL Server Database File Server ingtance (including Microsoft

Oracle Databasze SCGL BExpress) using the NET

<others: Framewark Data Provider for SGIL

Server.

Data provider: I
NET Framework Data Provider far S, v]

[¥] Always use this selection [ oK ] I Concl

Fig. 7

Here the user must choose which SQL server thathe used with the program and data
base management. With the Bever Team 3 installaitire MS SQL Express. This is used in

the following instructions.
Choose "Microsoft SQL Server Database File”. CliEK” and the next box will be:
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Connection Properties @Iﬂ

Diata source:
Microsoft SQL Server Database File (SqlClisr
Database file name (new or existing):

C:MProgram Files {86 Bever Contral*Bever 1

Log an to the server

@ Use Windows Authentication
(7 Use SQL Server Authertication

Save my password

Test Cnnnec:tinn] [ QK H Cancel ]

Fig. 8

Find the project .mdf file made in a previous dbgglicking on "Browse”. Then click on
"Advanced...”. This box will appear:

Advanced Properties &Iﬂ

»

B Initialisering
Asynchronous Process False
Connect Timeout 30
Cument Language

B Kilde

AttachDbFilename CA\Program Fles (x86
Contest Connection  False

| Data Source 8 [+]

Failover Partner

Data Source
Angir navnet pa datakilden det skal kobles til.

L

-

Data Source=;AttachDbFilename="C:"Program Files {3

[ ok || cance |

Fig. 9
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"Data Source” must be set to SQLEXPRESS. Click ©K™. The "Connection Properties”

box (Fig. 8) will appear and the next step is 81 the connection. This is done by clicking on
the "Test Connection” button. The following box sifebappear:

Click on “OK” twi

p 1

T B

-
\y Test connection succeeded.

Fig. 10

ce and the main screen will appear

4 logon i —— i -
g4 language  Licence
Welcome to Bever Team V3110
Select action: 17.12.2010 09:41:41
Design and construction

(i) Create a new project

@ Manage an exdsting project (name, logo) '
(7) Design tunnel geometry (center line, contour)

7 Design tunnel production data face, laser, fixed point, drillplan)
) Wiew as buitt geometry (profiler, total station)

) View as built production (drill log)

Cument databaze: Fya
Cumrent project: RW585_Ryaforbindelsen

Injection I
(7)) Create a new project

() Manage an existing project {name, loga)
) Injection

Cument database:  TestDatabase v0.0.9
Current project: Tansberg "

| <Back || MNes> || Ba || Hep ||

Fig. 11
Main screen. The whole menu should now be active.

To open an existing database file (.MDF) the usestrmark "Manage an existing project” in
the main menu. Then the steps from Fig. 5 musope.d
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When an already existing project is opened it essary to load all the log files into the
database again. If it is a project with a digitedd model this must be referred to again as
well.

Note! If the database is on a network it is necessadpta change in the registry. The
procedure to do this is described in a text fildlmninstallation CD.
Note! Only highly trained IT personnel should desth
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Design Tunnel Geometry

Designing the tunnel geometry is where one or rmamaels are defined. Both with a
horizontal and a vertical alignment. And onto thigranent there has to be contours
connected to it.

A tunnel must always be defined with an alignmem ane or more contours.

Main screen in Design Tunnel Geometry:

-
ol Geometry and Pde_uctlon Planing ._Hong-Kong & AR & ~ - -
' Submit to database [ Open [ Save - Geometry ~ | 30 Settings - | § Help
North - East 4 b % [ Chainage - Up X
#
|[ Chainage - Camber 3 X
.
L
| Contour ax
_________________________________________________________ [
] | [
Tunnel: Default ax
| Name Type Delta (m) =
* | = v

= Tunnels [~ Line | [l Contour |
m% F—

Fig. 12

1 The Menu

The menu is the same in Design Geometry and Ddsignel Production Data. Here the user
can find settings for export to jumbo, name of tayia the contour, import of XML files and
etc.

o5 Geometry and Production Planing : Toventunnelen

iy Submit to database Lﬁﬂpen & save - Genmetr}r - | 4 Settings - | &) ® Help

1 - =L

Fig. 13
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1.1 Submit to database

This button will save all the changes done in thebdase.

1.2 Open

This is used for opening an already existing Béweam 2 project or an XML file.
The Bever Team 2 project and the XML file can bothtain an alignment and contours.

1.3 Save

This is used for export of the database. Expodutobos, IREDES XML, LandXML, Trimble
survey controller, Leica Road Runner or the datalsas be converted into a .ZIP file. The
Jumbos are defined under the Settings button.

B save -| [ Geometry - | %
AMY Jumbeo 1
AMY Jumbeo 2
AMY Jumbe 3

IREDES Geometry
Land ¥ml

Trimble Xml

Leica Road Runner

Pack (Zip) 3

Fig. 14

1.4 Geometry

This button is a short cut between Design TunnalrfBry and Design Tunnel Production
Data.

1.5 Settings

Here the user can define various settings. Se€lbig.
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3 Settings v| @ Help

Jumbo configurations

Point types: Design
Contour layers
Auto drillplans for Win2000

Report: Contour surface

Fig. 15

1.5.1 Jumbo Configurations
Is used for setting up export parameters to théoasn

-
g5 Jumbo export confgatiuns ‘J"“ . '- Eléu

%ﬂr}’rlgumtiun Path to media Type of jumbo Pack/Zip
> B Bever IREDES Std |+
AMV Jumbo 2 Bever IREDES Std
AMV Jumbo 3 E™ Bever IREDES Std
* 1

Fig. 16

Configuration name:Name of the Jumbo/configuration.
Path to mediaChoose the path to the memory stick to use.
Type of jumbo: Defines the data format to the jumbo.
Pack/Zip: Used to Zip the project for wireless transfer afad

1.5.2 Point types: Design

This is used to define different point types that be used on the jumbo. These values are
used in the Design Tunnel Production Data module.

[ a5 Point Types E'éu
MName lcon
Fized Poirts lconPoints.ico -
Man Haole lcon Point Kum ico -
[ IconLine ico -
* -

Fig. 17
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1.5.3 Contour Layers

Here the different layers in the contour can bengef Layer number, name, visibility, if

camber is to be used and color on the layers.

-

a5 Define names for contour layers I. ==l &11
Layer index MName Visible |Ise camber Vault color Foor colar
b 1 Blasting contour
2 Theoretichal
* (] (]
Fig. 18

1.5.4 Auto drill plans for Win2000 jumbos

Is used to create an automatically generatedpdaitis for old versions of the Bever Control
system on the jumbo. There is a user guide fromeB&ontrol which can be purchased for

this feature.

a5 Auto drillplans for WinEEH]DjumbosI. =NRC ﬁ]

Select parameter set:
B2500 - 2 - 551tun

Chainage:
R00D.000

Contour layer:
2

Al

Ak

Wiew

Fig. 19

1.5.5 Report: Contour surface

Used to create a report from the theoretical cargadface. This report is only possible with

MS Visio.

A typical report can be as shown in Fig.20.
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1.6 Virtual Earth

Anlegy: Default

Tunnal; En fn en
Fra pal 4 000,000
Til pal: 4 DO3281

Lengde fra sabalyth): (4,000).04, 000}
Meontasglibagg (%) 1000
Daloc 25.06.2008 13:38:20
Hommariar; Her kan def sefes irm @n kamamenbar

Fig. 20

Lip
1

0 S - A— Y
. s ANlegg: 4 000,0

o 4 BAG - 4B - a3
]
1
-------- 0 E RO — = m e m e 3
1
1978 B 2005
1
1877 p= ¥ 2007
1
1877 ; ¢ 2008
1678 ; 2007
1
1878 v 2007
1
1 &84 - 2004
1
= 1 884 k 2002 =
83 I a8
Yo 1 886 : 2000 o
2 ; =
1 Ay B 1598
| ! ]
o 1680 2+ 1 1007 A
B - | &
1 880 ,._,:_ 1 986
1691 e 1584
L L S
1
1891 = - 1883
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Virtual Earth, depended on datum, has to be WG &-BXY

1.7 Help

Opens the user guide
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The screen is divided in five separate parts. $gpe?l for an overview.

'y
Vertica
Alignment
Horizontal
Alignment
Camber
Contour

Table

Fig. 21

By using the scroll wheel on the mouse it is pdesib zoom in and out on the horizontal
alignment.

Click and press down the left mouse button to pathe horizontal alignment.

By clicking on the pin in the upper right cornendaie box be minimized. Maximize with the
same function. See Fig. 22.
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Fig. 22

3 A geometric minimum — how to create a quick tunne I

To make a quick test project it is enough to halmeaand a contour. The easiest way to do
this is first to define a tunnel. This is done lwigg the tunnel a name, for type, choose point
line.

After this is done click on the Line sheet.

The picture in Fig. 23 will appear. Punch in sorasyevalues on the northing and easting and
the simple alignment are all done.
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Fig. 23

The next step will then be to create a contouick@in the Contour sheet. Type in a
Chainage, should be on the alignment somewheren fifpe in a description. After that, click
on the Edit button. Then the contour editor willheup.

In the contour editor there are several ways teremtontour. In this case we choose the
General — XYR. Then type in some values. Fig. 24gan example on values.
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Fig. 24

Go out of the contour editor and push the Submaat@base button.

4 Sheets - overview

The different elements in the design are availabtbe sheets in the lower left corner. They
can vary if it is different type of alignments tlate in use. Point line, Parametric or VIPS. In
Fig. 22 it's shown with a Parametric line.
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5 Sheet - Tunnels

A tunnel can be one of many in a project. On eaohel there can be contours, points, lasers
and as built data.
To get up a menu in the tunnel table, just riglatkelvith the mouse.

Save Saves the tunnel line into Atlas tunnel line)tBever Win 2000 line (tli) or Bever Org
line (tli).
Control: To control northing, easting, height and cambethe alignment.

5.1 The columns

Name —The name of the tunnel or alignment

Type —Here the user can choose between Point Line, PtnammeVIPS.

Delta —Gives the length between each point created oalitpement for the jumbo export.
With steep curves it can be useful to put this &ylpe 1 or 2 meter. Default value is 5 meters.

If the tunnel consists of a point line then thetreheet will be Line.

If it consist of a parametric line then there bl three new sheets, Horizontal, Vertical and
Camber.

If the tunnel is defined as VIPS then there wiicabe in addition to the ones mentioned
above a sheet named Changes and a sheet named VIPS.

6 Sheet - Line

Fig. 25

A point line is defined with a series of points taning chainage, northing, easting, up
(elevation) and camber at each point. These valae®ither be typed directly in the table or
be imported on .TLI (Bever Control), .TL8 (Atlas @m) or Iredes.XML formats.

When right clicking in the table a menu will appeaig 26.

Open will bring the user to the import dialog box.

It's also possible to extend a line or find a paointthe line by typing in a new chainage value
in the bottom of the table. Right click and cho8smggest coordinates and the program will
interpolate or extend.

Check delta pel will control if there are any difaces between the chainage values and the
coordinates.
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It is also possible to right click on the headeero@ach column.

Fig. 26
7 Sheet - Horizontal

When having a parametric line as alignment the kimeet will be switched with three new
ones. The first is the Horizontal.

Fig. 27

It shows the Horizontal alignment in the tunnelhnahainage, northing, easting, radius start,
radius end and clotoides. Right click in the tadndel the menu in Fig. 28 will appear.

Fig. 28
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8 Sheet - Vertical

The vertical sheet will show the vertical alignmenthe tunnel

Fig. 29
Right click and the same menu as on the horizahadt will appear. Fig.28.

9 Sheet - Camber

The Camber sheet will show the *“tilt” of the tunebund the alignment. It's even here
possible to right click and get up a small menthwibpy, paste and so on.

Fig. 30

10 Sheet - VIPS

Vips is a total road model that can be importeddly into the Bever Team 3. Together with
a digital tunnel model the user can get a totajgetovhich contains all the data needed to
start making drill plans. To read a Vips projea thodel files are needed. Including the
tunnel geometry file. If the geometry file is natiuded it is possible to make a dummy
structure file. That must be done in order to ekparvey data.

Fig. 31

Load in the Vips and the tunnel structure file loglping the browse button.

Beware to get the right camber values from the mbylehoosing the right surface.

Clear will reset. Dummy structure will create a daynstructure a parameter will give an
overview of the tunnel length were there are stmgtor contours. If marking the show layers
the different layers in the road model will be tenlron and off in the graphics.
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11 Sheet - Changes

This shows the changes in the geometry of botinaad model and the tunnel model. This is
defined by chainage and a code for what is happeatithe actual chainage.

Fig. 32

It's even here a right click menu. The most usatlfes in that is the update selection.
If a new road model is read in the update feathoailsl be used on all sheets containing one
in the menu.

12 Sheet - Contour

Fig. 33

This is where the contours will be connected todligmment and where the contours are
made. Type in chainage and give the contour a rfdeseription). After this is done, click the
Edit button and the contour editor will open.

There is also a right click menu here. Fig. 34.

Here copy and paste can be used as well as detatinigurs.

Send To and Get From are basically sending thebotuntour to a library and get a contour
from the library.

Choose File and an open/save dialogue will appear.

If you are at a chainage between two known contth@grogram can suggest a new
interpolated one with the suggest contour election.

Suggest interpolation will try to find a way to amge the points in a contour automatically for
correct interpolation between the two.

Check interpolation will open up the profiler loggwer so that the user can “walk” through
the tunnel and control the interpolation done.
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Fig. 34

There are several types of making a contour. Inahe€lown menu there are:

General — XYR, Input data by typing or cut and paste. X and [éthee to the tunnel
alignment, which is shown as a small round mankehe grid. R is the radius.

General — Angle input as the previous but with angles as well.

Open/Save Filg an existing one can be opened or the one ingaaybe saved. In .tI2 and
XML format.

Standard, here a standard from the Norwegian tunneling haok can be chosen and
inserted.

Graphical, Here a contour can be drawn directly into thd g clicking the mouse.

It is possible to zoom in and out by using the bevbeel on the mouse.
To add or remove layers. Just right click on thyetasheet and choose add or delete.
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Fig. 35

It is also important to notice that a contour ale&ydefined with the first point in the low left
corner and goes clockwise to the end point. Theeint doesn't have to be the same as the
start point. The program will close the polygonhwat straight line.

To make a report it is necessary to keep the grapbontour to the left of the thin grey line
in the grid. After this is done click the reportttauin and choose Excel or Visio.

Any regrets? Hit the Undo button.
Right click for a menu like Fig. 36. Here the usan select to copy and paste, add a line,

delete lines and scale up or down the whole contour

Fig. 36
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Production Planning

1 Overview Production Planning

Fig. 37

This part is used to define Faces, Lasers, Pomd<aill Plans
The Main menu on top is the same as in the Plarofigeometry part.

1.1 Face

The difference is in the sheets at the low lefiheor

The first sheet is Face. This is used to definedifierent faces in a project, connect the face
to a tunnel and give the drill direction. The cotuto the left (Active) indicates if the face are
to be exported to a Jumbo or a Total station. Miaekbox and it will be exported, leave it
unmarked it will not.
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1.2 Laser

Fig. 38

Here the user can define a laser used for navg#tm Jumbo. Give the laser a name and type
in Northing, easting and Elevation. Both at thefaand at the face, or as close to the face as

possible.
There is also a right click menu in the table.

Fig. 39

Chainage range is for limiting the range for whitie laser is active, this is given with a start
chainage and an end chainage.
Control is for a third point measured on the lasad then the user can see the deviation on

the laser line.
Check with contour will open the contour window dhd laser can be checked if it's inside

the contour for the desired range.

1.3 Point

Point is used for defining Fixed Points and otlmstallations in the tunnel that could be
useful.

Fig. 40

Give the point a name, type in northing, easting e elevation.
Type of points can be defined in the main menhatop, undeBettingsandPoint Types:
Design.
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If the Alarm is set, the Jumbo operator can getrimftion of the point on the screen in the
Jumbo. This is mainly used for trenches, nichesiastdllations that's not included in the
design. The operator will also get the text from description field.

Right click in the table and the following menu heippear:

Fig. 41

Open is for importing a file containing points.

Save is for saving the point list to a file.

Pel is for typing in a point with chainage, distano alignment and elevation.
Report brings up an excel report.

Properties give information on the selected point.
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1.4 Dirill Plan

Fig. 42

This is for making drill plans. The activate colutanthe left defines if the drill plan is to be
exported to the Jumbo or not. If active it will &egported.

The chainage typed in will define the actual contiou the drill plan.

Round Length defines the length of the round arbindicate if it is a blast round, grouting,
bolt or probe.

The description will be the information the Jumlpeator will see and must be used.

To create the drill plan simply press thadit button.

Right click and the following menu will appear:

Fig. 43

Send to is used to send the drill plan to a libaled favorites.
Get from will open the library so that a drill plaan be inserted.
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Drill plan editor

Fig. 44

The drill plan editor will contain two or five shiseat the top of the screen.
The first one gives a summary of the drill plan.
The user can create a new one, open an existisgverthe current one.

Setup is mainly used for turning the ignitor andrgje sheets on and off and for setting of the
hole parameters.
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1 Drill plan

The drill pattern is defined on this sheet.

Use theSelet button to create holes, help lines, sequences automated drill pattern:

1.1 Create helper lines

Fig. 45

Helper lines can be used to create holes on aTinereate a line just left click with the
mouse and drag the line to where it should be.rAlfte line is created it is easy to edit the
line in the table if it is not in the right place.
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1.2 Create holes on a line

Fig. 46

First must the line to use be marked. Use lefkalin the mouse. There are two methods of
adding holes.

1. Choose the hole type and set the parameters fretabite on the left side. Push the
Add button on if pleased pugkpply.
2. Right click and choose Add and pick the desirec hype.
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1.3 Single holes

Fig. 47

There are two methods of adding holes.

1. Choose the hole type and set the parameters fretakihe on the left side. Click
inside the contour and the hole will be placed.
2. Right click and choose Add and pick the desirec ygbe.




1.4 Read hole group

Fig. 48

Choose Open, find the file and it will be opened.

The group of holes can be moved around by typingpordinates and press the Move
button or left clicking with the mouse.

Cutting:

The group of holes can be cut so that only theshmigide the area will be applied. Mark
the Use clipping. Adjust the parameters




1.5 Select holes

Fig. 49

Choose method and then mark the desired holesmahieed holes will turn up green on
the screen and will also appear in the table.

The Help on the left side gives an over view ovackjtools.
To use the last two quick tools the method hasttsimgle”.




1.6 Sequence and rotation

Fig. 50

Choose the boom for the sequence. When a holerleedhaHold down the Shift button
and the left mouse button to change the rotation.




1.7 Automatic generated drill plan

Fig. 51

Load the parameters by choosing Generate. Alsosehathich parameter set to use and
the chainage to put it.

The parameters in the excel file can be adjustéditl titee users need:

- Choose Edit

- Excel will start

- Change the desired values

- Save the file.

- Read in the new parameters.




1.8 Operations in the table

Table:

Fig. 52
There are several ways to change the values irabe:

Directly type values in each cell.
Right click on the column header to change valuethe entire column.

Fig. 53

By right clicking in the table the following menullappear. Here the user can choose to
show more columns, delete and copy / paste inatble.t

Fig. 54




1.9 Ignitor

Fig. 55

Choose method to mark the holes for the ignitors.
Type: Ignitor type.

View: Delay or ignitor name in the graphics.
Report: Makes an excel report with ignitors.




1.10 Ignitor Groups

Fig. 56
Choose method to mark the holes for the ignitors.

Type: type of delayer.
Name: A free given name on the group.

Connected to: the connection from this group artthéanext. The user must type in several
groups in order to get more groups to choose from.

View: Group name or total delay for the hole.

Report: Makes an excel or Visio report with igniggoups.




1.11 Charge plan

Fig. 57

Choose method to mark the holes for the charge.

Type: Different types of charge.
Report: Makes an excel report with the actual chamngeach marked hole.

Standard values used are from Orica.




As built geometry

1 Overview

The as built geometry module is used to controktimmel geometry and create reports of
over and underbreak, including volumes and areastumnel. There are two main screens,
the first one gives an overview of log files, b&rtbm a Bever Win 3D profiler and other
scanner units, such as total stations and scanfle@ssecond one gives a view of the
scanning, graphically. All the settings and théedént reports are also in the second
screen.

2 Tunnel log overview

The tunnel log overview screen:

Fig. 58

A list of the different tunnels in the project atisplayed in the top window. In Fig. 58
there is only one. Mark the desired tunnel anddbdiles connected to the selected tunnel
will appear in the bottom window.

To add new files just click on the Add button i tlnpper left corner. An explorer window
will then appear. Navigate to where the log files, anark the ones to import and click
Open. In the dialog box the user can also chodtereint file types.

- .LG4 Bever Win 3D Profiler

- .LG5 Atlas Copco Win 3D Profiler
- .KOF text based file

- .PXY text based file

- .SVY Leica Scanner text based file




The new files will automatically be sorted along tiorizontal alignment. It is also

possible to click on the header over each colunsotbby number of point, date, chainage
and so on.

To delete log files, mark the ones that shouldddetdd and press the Delete button on
upper left corner. Only the one or ones that iskeduwill be deleted.

If right clicking on a log file the following menwill appear Fig.59:

Fig. 59

View — this will open the Profiler log viewer and digplall log files.

View current — this will open the profiler log viewer and shdwe current log.

Add - this will open the add log files dialog window.

Delete— this will delete the marked log file.

Send to- this will allow the user to save the log fileanother folder.

Change type— here the point type code can be changed.

Details — this will open the Profiler log viewer.

3D Mesh- this will show the log file in a 3D mesh.

Properties — this will show details about the log file, sag.l0. Some values are only
valid from the Bever Win 3D profiler.




Fig. 60

3 Profile log viewer

The main window shows a picture of the contour tbgewith scanned data. Optional
production data can also be shown. The differemitpgpes and information about these
can be seen on the right side. On the top menugéecan step along the alignment,
choose to report and do various settings under tkods button. The field under the
graphical display are for comments and markindnégraphical view. Note that this can
only be done with the model mode switch off.




Fig. 61

To zoom in and out, use the scroll wheel on the saar the pad.

To walk along the alignment the user can use the.Rand Next buttons in the upper left
corner. It is also possible to type in a chainagmlver directly in the box. For faster
movement, hold down the ALT + arrow down/up buttons

To choose a scanned point along the contour jickt ch the desired point or hold down
the ALT + arrow left/right buttons. When this isrdothe values to the right, under the
“cursor” header will change.

To comment in the graphical window just type in tlesired comment. Click on the color
to change this and click on the position and tHéeean the contour to set a circular
marker in the graphical window. To delete thist jusrk the comment line and push the
delete button or right click in the window and ckedrestore from the menu.

Right click menu in graphical window, Fig 62:

Fig. 62

Delete current Will delete the current point where the markes. a




Toggle deviation Will set the deviation on current position in tp&aphics.

Erase points Will bring up an eraser. To turn it off, rightak and choose Erase
points again.

Restore Will restore any erased points and remove any comsria this
session.

Surface map Will bring up a flattened view of the tunnel withe current

production holes on it, e.g. rock support bolte Eig 63.

Fig. 63
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By right clicking on one of the logs in the surfanap the Move production holes dialog
box will show. Here the production holes can be etbvihe whole log or just within a
timeframe. Start values will give the actual desineovement and the End values will give
the direction.

Fig. 64
3.1 Tools

Fig. 65
Settings: Various settings for calculations, views, graptaod filters.
Recalculate: Must be done after adjusting various settings. Ghdmetween the

complete tunnel or a specified length.
Point types: Settings for displaying point types. E.g. color.
Hole colors: Settings for displaying production data (Drilledés).




3.1.1 Settings

Fig. 66

To change values, type directly in the table. Ta tan and off, choose hide or show.

01 General
01 Chainage delta (m)

02 Contour layer used...
03 Print every (profile)

04 Contour radius add (m)
02 View
01 Hidden points

02 Estimates

The step length along the alignment. Standard length
are 0,5 meters. This will display all the pointd e
actual chainage + 0,25 m. If the value is set hoeter
then all the points = 0,5 meters will be displayed

the graphics. The program will also use this value
when calculating over and underbreak, so it is
therefore important to set this as small as possibl
Choosewhich layer to use in calculations.

If the chainage delta is set to 0,5 meters and &afprin
every 10 meters is needed this can be set to @.g. 2
Can be used to calculate and display an offset to the
current contour layer. Both positive and negative
values can be used.

To hide or show the points that is outside the values
set in the “Filter” dialogue.

This is to turn on/off estimates in calculations. The
values is set in the “Estimation” dialogue.




03 Draw line between points
04 Minimum deviation from...

05 Auto scale

06 Maximum deviation...

07 Model

08 Scale
09-10 Screen corrections

11-12 Report corrections
13 Basic mode
03 Filter

01 Maximum distance...

02 Maximum deviation...

03 Maximum deviation..

04 Average distance for..

04 Estimation
01 Left side length...

02 Right side length...

Calculations are done between where the estimates a
set.

Turn on/off lines between the scanned points.

Turn on/off a graphical value where the scan is

closest to the theoretical surface.

For printing. The contour will automatically be fitted

in the print window. (The grey square in the
graphically view).

Turn on/off graphical value where the scan is furthest
away from the theoretical surface.

This can be used to smoothen the surface on the scan.
A triangulated model is made. From the model points
and lines will be drawn along the contour with a 50
mm distance between them. No changes can be made
and saved in this mode.

The standard scale when opening the viewer.

Can be used to set a factor to correct the scale®n th
graphical view on screen.

Can be used to set a factor to correct the scale®n th
printout.

Displaysonly the basic information in the log file.

If the distance between two points exceed this value
there will not be drawn a line between them.
All point outside this value will not be used

in calculations. They can also be hiddenaef th
“Hidden points” is turned on.

All point outside this value will not be used in
calculations. They can also be hidden if the
“Hidden points” is turned on.

A filter. If a value is given here the program will
take all the points within the radius and make
one point with an average value. Mostly used f
large scanner files. > 500 000 points.

Where to set the start of the estimated
values/calculations. If there are no points whhee t
estimate start the program will take the average
deviation and use that value where there are ngssin
points.

Where to set the end of the estimated
values/calculations. If there are no points whhee t
estimate ends the program will take the average




deviation and use that value where there are ngssin

points.

05 Surface

01 Length per page (m) The length along the alignment that will be printed
per page on the report.

02 Max value (m) Outside perimeter. Points outside this value will not
be displayed.

03 Min value (m) Inside perimeter. Points outside this value will not be
displayed.

04 Equidistance (m) Stepsof color within the max and min value.

05 Scale Scaleof the surface.

06 Max edge distance Definesthe longest length of a leg in the triangles

used to create the surface. There will not be eckat
surface if the lengths are longer than this value.

3.1.2 Recalculate

If major changes are done in the settings menuhaletypes are changed or if
some of the log files are deleted then a recalicianust be done. Choose the
whole tunnel or a section of the tunnel.

3.1.3 Point types

Fig. 67

Name of the different types can be defined. Cador lse changed by double clicking on

the color.

Visible indicates whether the points are visiblaot.

Point type is the actual coding of the scannedtpoihthe points don't have any codes
attached to them they will automatically get thde@1. The codes can also be changed in
the log overview window.

The graphic point symbol is a small dot, if therusant another symbol it can be changed
under the Symbol column.

I If there are a number of different point typesytlall can be displayed as one if the point
type in the first field in the Point type columnsist to 1000.




3.1.4 Hole colors

Fig. 68

Here the viewing of different production holes lre tgraphical overview can be turned on

and off.

The first sheet defines the different hole types.

External holes are holes that are measured andrietbfstom a non production file.

The geometry logs must also be turned On in olerw them in the graphical window.

Fig. 69

Fig. 69 shows the sheet where the coloring and imgwf the different production holes
can be classified. There are two types of clasgibo; based on hole length or based on

hole type.
Type in different lengths and choose the color.

Fig. 70




Fig. 70 shows the last sheet where external hplestgan be defined. Type in the code on
the points from the file and choose the color.

3.2 Report

Fig. 71

Here different types of reports can be generatas.dlso possible to export points to
different text based files (.KOF and .PXY).
From and to chainage must be typed in for all @ports and export.

Graphical report will generate a report of the srgsction/contour.

Surface report will generate a surface map/fladenew of the tunnel containing the
scanned surface and production holes. These mu&veo be turned on in the hole color
table (Fig. 68). The surface map is a functiorhefdistance between the scanned surface
and the theoretical contour.

Thickness report will generate a map/flattened wvadwthe tunnel containing the two
scanned surfaces. Two types of holes must be ch@bersurface map is a function of the
distance between the two scanned surfaces.

Numerical report either a volume report or a est@ddoolt length report. Choose template;
extendedbr standardfor volume andolt estimatedor the bolt report.

Extended contains more information in the calcalaithan the standard. Volume are
calculated by area x length. See Fig. 72.

Export to file type will export data from and tspecified chainage to a text based file.

All of the reports are Excel based, so it is pdesib go in and change the template if
necessary. This must however be done by experidixesl and computer people.




4 Report examples

Excel volume report example. Type Standard:

Fig. 72

4.1 HEADING

Site — Project or site, from the excel sheet; RataDa

Tunnel — Specific tunnel, from the excel sheet; Ratal.

Date — Date, from the excel sheet; RawDatal.

Comment — Comment, from the excel sheet: RawDatal.

Calculated length in meter — The calculated lenfytdm the excel sheet; RawData3, plus
the last area.

4.2 LEFT SIDE (theoretical values)

Comment - Place to type in a comment.

Signature — Place to type in operator

Contour volume — Total volume of calculated tunAeéa of theoretical contours times
steps on tunnel line (Station, Chainage). Fronettee| sheet RawData3.




Trench volume — The operator must define the sizheotrench in the formula. If there are
none the volume is zero.

Total volume - Contour volume plus ditch volume.

Contour length — The length along the contour ftbendefined floor on the left side and to
the defined floor on the right side. From the exstedet RawData3.

Perimeter floor — The length of the floor from l&dtright side. From the excel sheet
RawData3.

Perimeter floor — Total length around the contaeluding tunnel profile and floor.

Out Area conditions — The value indicates what &hba taken into the calculations of the
over break. If the value is set to 0, all areasrdoreak will be used. The value here is
used in the formula in “No of slices”.

No of Slices — The number of contours with overalirdata in it. Containing over break
larger than the value set in “Out area conditions”.

InArea Condition - The value indicates what shdaddaken into the calculations of the
under break. If the value is set to O, all arearafer break will be used. The value here is
used in the formula in “Total measured inside” ba tight side of the sheet.

4.3 RIGHT SIDE (Measured values)

Omit sections without data — Sections without aatad

Overbreak measured — All sections with over breaksammoned. From the excel sheet
RawData3.

Measured tunnel length — Length of tunnel contgrgoanned data.

Total overbreak — Estimated value including theisas without measured data. It is an
average of the sections with data times the sectothout.

Total volume tunnel — Theoretical volume and ovwexak volume summoned.

Overbreak % - The percentage over break compartgktiheoretical contour.

All the numbers above are from scanned data. Thabeus below are from estimated
data. The average deviation is taken and used epdnts along the contour lacking
scanned data.

Overbreak total - All sections with over break assenmoned. From the excel sheet
RawData3.

Measured tunnel length — Length of tunnel contgrgoanned data.

Total estimated overbreak — Estimated value inalgidine sections without measured data.
It is an average of the sections with data timess#ttions without.

Total volume tunnel — Theoretical volume and ovwexak volume summoned.

Overbreak % - The percentage over break compartgktiheoretical contour.

Total measured inside — gives the value of the ubdeak. From the excel sheet
RawData3.




As built production

1 Overview

The as built Production module is used to showfileg from data controlled jumbos such
as AMV, Atlas Copco, Terex and Sandvik. The logditan be displayed graphical and
together with the actual tunnel contour. Impor{aatameters like penetration rate can be
displayed from one or several holes. When openilog éile a new program will be
launched. The Bever Team Tunnproduction.

2 Tunnel log overview

The tunnel log overview screen:

Fig. 73

A list of the different tunnels in the project atisplayed in the top window. In Fig. 73
there are several tunnels. Mark the desired tuenmetthe log files connected to the
selected tunnel will appear in the bottom window.

To add new files just click on the Add button i tlnpper left corner. An explorer window
will then appear. Navigate to where the log files, anark the ones to import and click
Open. In the dialog box the user can also chodtreint file types.




- .TL2 Bever Production log files
- .TL4 Bever Production log files
- . XML Iredes Production log files
- .LOG Atlas Production log files
- .PXY text based file

- .KOF text based file

The new files will automatically be sorted along tiorizontal alignment. It is also
possible to click on the header over each colunsotbby number of points, navigation
date, chainage and so on.

To delete log files, mark the ones that shouldddetdd and press the Delete button in the
upper left corner. Only the one or ones that iskeduwill be deleted.

If right clicking on a log file the following menwill appear Fig.74:

Fig. 74

View — This will open the Tunnproduction app and shbevlog files. The user will be
asked if the tunnel line should be reused. Ansvesror no. If there are no changes in the
geometry it is not necessary to reuse the lines Bior quicker response in the
application.

Mwd — Opens up the Mwd module.

Add — This will open the add log files dialog window.

Delete— This will delete the marked log file.

Send to— This will allow the user to save the log fileanother folder or tunnel.
Properties— Not in use.




2.1 Report

Click on the report button to generate a producteport. The menu in Fig 75. will appear.

Fig. 75

2.1.1 PE-Bolt Report

This report is used for documenting fixed boltsfaors. Depending on the inner lining it
can be bolts for rock support, membranes, coneleteents, various attachments and
other water and frost protection bolting.

2

- > ‘

Fig. 76

The bolt number along the contour, numbered froenakver left corner.
Station number.

Length of bolt to be mounted.

Actual drilled length.

PwpdE




2.1.2 Round Report
A report where various average values from the uarte summoned.

Fig. 77




2.2 Summary

A report who also generate more hole details atseudrilling. Mark the desired log files
in the overview and generate the report.

Fig. 78




3 TunnProduction

3.1 Main Screen

Fig. 79

To the left are the chainage numbers on all thedsuegistered in the project.
The marker is on the round displayed.

The middle window shows a graphical display ofdhiéed round.

To the right are a list with details and descripsidor the graphical window.




3.2 Menus

File

New

Open

Save

Save as
Save holetab

Open external bolts
Graphdata to Excel
Print

Print preview
Printer setup
Exit/Back

Edit

Delete
Restore
Copy

New textbox
Line textbox

Round

Holedata
Diagram

Sequence
Area
Number
Next round
Prev round
Merge next
Merge next

Selection

Single
Multi
Redraw

View

Create a new Tunnlog project.
Open a TunnProd project.
Save as a TunnProd project.
Save as a TunnProd project.
Save the current log and holegertdile with
coordinates.
Import external bolts from TTot .KOF files.
Export graphs to Excel

Exit the program and returns to thg dwerview.

Selected hole will be set as a Dummeg.hol
Delete all the changes made in the log.
Copies the graphical window. Paste intarelds

application.

Create a textbox in the graphicaldwin.
Create a line from the textbox tdesired point.

Shows a detailed report for a chosdé ho
Choose between the different sheetsein t
graphical window.

Shows the sequence of the drilleé.hole
Shows area of the contour or drilled holes
Shows number of drilled holes and typkaié¢s.
Go to next drill log increasing chajaa
Go to next drill log decreasing chgaa
Merge the next logfile in increasimginage.
Merge the next logfile in decreasihgicage.

Shows data and graphs from a single .hole
Shows data and graphs from several holes.
Refresh the graphical view.




Tool bar
Status bar
Page header
Grid
Zoomin
Zoom out

Setup

Options
Language

Help

Not in use.

3.3 Tool bar

Button functionality:

Turn on/off the tool bar.
Turn on/off the status bar at theobmt
Turn on/off the sheets in the grapwindow.
Turn on/off the grid.
Zoom in on chosen hole.
Zoom out to default value.

Various control parameter settings.
Not in use.

Create a new Tunnlog project.

Open a TunnProd project.

Save settings for the application.

Set holetype to dummy

Copy
Paste
Grid on/off.

Zoom in on a selected hole.

Default zoom scale.

Left mouse button to choose a hole.

Left mouse button to choose many holes.
Refresh / Remove marking on holes.

Make a new textbox.

Create a line from textbox

Print. One page pr. round.

Show version number and copyright information.
Not in use.




3.4 Sheets

3.4.1 Dirillpattern
Will show the round from the face and in.

Use the scroll bars to move the graphics arouni Whil also move it on the printout.

Choose a hole in the round by left click and thghtrclick. A menu will appear were
different settings can be done:

Change the hole type.
Type a text line which can be shown in the graphid on the reports.
Show a detailed report on a hole.

Fig. 80

Summary
Started: When the hole was started.
Ended: When the hole was ended.
Boom: Which boom who drilled the hole.
Hole type: Registered hole type.
Auto/man.: Shows whether the hole is drilled incaoit manually mode.
Log mode: Position, normal or extended.
Drillplan: Which drillplan is used for this hole.

Position
Right, Height, Distance: Position for where theehwahs started.
Look out: Look out.
Direction: The angle of the hole.
Rotation: Feeder rotation.




Hole depth

- Depth ref: Max, collar or face.
Number of rods: The number of rods used to drél hble.
Start depth: Distance from depth ref before thegilog started.
End depth: Distance from depth ref before the lnggnded.
Drilled in normal: Drilled length in normal modus.

Ave. drilling:
Penetration rate — Hammer, Feeder, Rotation pressuerage values for the hole.

Times
Detailed time view of the different drilling opeiats.

Sampling
Number of samples from the drilling.

Machine
Voltage: Average supply voltage for the drilled énol
Motor current: Average electric current for thdldd hole.
System pressure: Average system pressure for ilegldrole.

3.4.2 Bolts

Show a flattened view of the tunnel with the baitds. An external bolt file can be opened
and displayed in the graphics by choosing File,rOpdernal bolts.




3.4.3 Single hole

Fig. 81 Single hole

Graphical view of the different hole parameters &snction of the hole depth.




3.4.4 Multi hole

Fig. 82 Multi hole

Graphical view of one hole parameter as a funatiothe hole depth.
Choose other parameters by clicking on the Parambtgton in the menu.




3.4.5 Development

Fig. 83 Development

Graphical view of one hole parameter as a funatioihe hole number.
Choose other parameters by clicking on the Parambtgton in the menu.
Show one graph per boom.




3.4.6 Dirillpattern 3D

Fig. 84 Drillpattern 3D

A 3D view of the round. The scoll bars decidesdhgle of the 3D rotation. The length of
the graphical axis can be set under Settings imigeu.

Graphical view of one hole parameter as a funatioime round.

Choose other parameters by clicking on the Parambtdton in the menu.




3.4.7 Linear

Fig. 85 Linear

A Graphical view of one or more rounds at a specifiainage. It is also possible to view
the profiler scan together with the round holes.




3.4.8 Collar surface

Fig. 86 Collar Surface

Graphical height map of the collar surface. Toright there is a profile of the collar seen
from the left towards the right. Under is a profieen from above and downwards. Choose
where to see the profile by left click on the moumsthe map. The red cross will then
indicate where the profiles are.




3.4.9 Linear surface

Fig. 87 Linear Surface

Graphical map of one or more rounds shown as diumof penetration rate. Choose
other parameters by clicking on the Parametersburttthe menu.

3.5 Settings

This tool box is found by clicking on setup andiops in the top menu.




General
- Peg linear
Delta linear

Ave. along rod
Tunnel offset

Max dist. Area calc
Max height area calc
Normal round length

Attributes

- Drill hole size
Grid dist.
Graphs pr. page
Size 3D view
Colored surface map
Print in color

Holetypes

Fig. 88 Properties

Chainage where the drill log and pa&ted contour
are.

The chainage distance in linear mode
Distance where the average vaoesollected.

Max distance between the hadesn calculating area.
Max height above tunnel limemcalculating area.
Standard round length

The size of the graphical holes.

The distance between the squareseimgtia.
How many graphs per page to beegri

The length of the axis in the 3Dwie
Turn the colors on/off.

Print in color or black and white.

Mark the holes to show in the graphics.
Doubile click on the color in order to change this.




Bolt Colors
To show different bolt lengths in different colo@ick add and then double click on
the added line to set the length and color.

Hole info
Feeder rotation Turn on/off the display of feedsation on each hole.
Sequence line Show the sequence line for eacmboo
Look out Turn on/off the look out for each hole.
Collar point Show the collar as a point in thepimas.
Hole text Turn on/off different text values forobahole.

Drillplan/Contour

Drillnoles Show drillholes from the drillplan.

Lines Show the lines from the drillplan.

Colored Show the drillholes from the drillplanbiue.

View Show the teorethical contour.
Graphs/Surf.

Setup for displaying the graphs and surface mapanhllly set to auto.

Profiler
- Max distance between points to draw a line betwbkem.
Max deviation outside the contour to draw a lin¢h® points.
Max deviation inside the contour to draw a linghe points.
Measurement: To show the measurements one stegelaefd one step after the
chainage value.
Interpolated profile: Use a triangulation to drawi@rpolated profile at the chainage
value.




3.6 Miscellaneous

3.6.1 Sequence
Choose Round — Sequence in the menu.

Fig. 89 Sequence

Fig. 90 Setup Boom

In the Drillpattern sheet will the first hole dell in the round be marked with a boom
figure. It is the possible to step trough the alotidled sequence by clicking on the
next/previous buttons.

Determine the boom setup. For a tree boomer gs$$ to use the default settings. Boom
height is the graphical size of the boom figure.




3.6.2 Area calculation
Choose Round — Area in the menu.

Fig. 91Area calculations

The area can be calculated from:
Drill holes, collar The area drawn around the holeghe collar.
Drill holes, bottom The area drawn around the hatee bottom of the round.
Drillholes, from collar to collar will give a voluenon the round.
Lines, drillplan The area drawn around the holethéndrillplan.
Contour Area of the theoretical contour.

3.6.3 Number of drillholes
Choose Round — Number in the menu.

Fig. 92 Number of drillholes




Injection

4  Start Injection

Fig. 93 Start Injection

Selectinjectionand clickNextto start the Injection program.
At the bottom the current selected database arjdginasame are shown.

4.1 Import directory

Fig. 94 Directories

The first time the program starts and no backugatiary have been selected the dialog for
select the backup directory appears. Click Brovesade theBackup directoryand select

a folder in which the imported files will be stordgnish the action witlOK.

To change the directories at runtime sefeettings|Directoriesn the toolbar.




4.2 Overview

Fig. 95 Status list

On the left side are the tabs with the list of fidgs and drill files which can be selected.
The lists show the Peg number, Umbrella numbert stahe log time and the filename.
With double click or with th&electbutton on the bottom a new file can be selectedhwh
is displayed in the tabs on the right side. The @bthe right side show the log
information, reports and diagrams of the curretected log file.

When the tab (on the right sigl&jatus listSumming upDetails Recipe Diag. Amount
Pressureor Injectionis active then a file from the tab IStatus log$iave to be selected
and for the taldiag. Flow Pressurea file from the tab lisDrifts logshave to be selected.
For the talDrill log a drill log file from the tab lisbrill logs and a drill plan from the tab
list Drill plan have to be chosen.

4.3 Status list

The Status listshows all log entries of the log file sEeil! Fant ikke referansekilden.




4.4 Summing up

Fig. 96 Summing up report

The Summing up tab shows the report for summingfuggment, supplements, slurry,

accelerator and end pressure per hole. For carreafithe amount of cement and injection
time see chapter 4.12.

In the toolbar of the tab are buttons for expotiptpand navigate to the next page. The
report can be exported to Excel, Word and Pdf.




45 Details

Fig. 97 Details report

TheDetailsreport shows the pump time and recipe name wéhrtjected amount of each
hole. In the header the total pump time of eachpisnisted. For correction of the pump
times see chapter 4.12.3.

In the toolbar of the tab are buttons for expotiptpand navigate to the next page. The
report can be exported to Excel, Word and Pdf.




4.6 Recipes

Fig. 98 Recipe report

The recipe report listed the used recipes withctivaposition of the recipes, mixing time
and so on. It can be used recipes with the sanygereames but different composition.

The log time is for the distinction of these resipk shows at which time the recipe is
valid.

In the toolbar of the tab are buttons for expotiptpand navigate to the next page. The
report can be exported to Excel, Word and Pdf.




4.7 Diagram Amount Pressure

Fig. 99 Diagram Amount and Pressure

The diagram amount pressure shows the summing rupofeeof amount, amount industry
cement, amount micro cement, end pressure and oblods.

In the toolbar of the tab are buttons for expotiptpand navigate to the next page. The
diagram can be exported to Excel, Word and Pdf.




4.8 Diagram Flow Pressure

Fig. 100 Diagram Flow and Pressure

The diagram flow pressure shows the pressure, dioeement, flow of accelerator,
amount of cement and amount of accelerator ovepting time.

For displaying a diagram double click the file retlist on the left side and then select the
hole number from thelole numbeicombo box and the pump number from Ewmp
numbercombo box on the top left corner.

In the toolbar of the tab are buttons for expotiptpand navigate to the next page. The
diagram can be exported to Excel, Word and Pdf.

4.9 Drill log

The drill log tab shows the drill log file informan linked with the injection log file
information of a screen. Therefore a drill log @earill plan file and an injection file have
to be selected (see chapter 4.14.1.2).

The drill plan can be displayed in three differeiews Geometry, Production and Column
view. Geometry view shows the constructed holgkendrill plan. Production view shows
the drilled holes in the drill plan. If no drillgh exists the column drill plan can be used.
From the menu Bl plan| View drill planin the toolbar or the context menu in the drill
plan graphic the different views can be selecteih Wiouse wheel the zoom factor of the
drill plan can be changed.




4.9.1 Drill log Geometry view

Fig. 101 Drill log

The graphic display is divided in 4 sections, thé plan, the injection and drill
parameters in a list view, the diagram of the g@iameters and the diagram of injection
parameters. The diagram drill parameters are drdysn the drill plan view Geometry
and Production.

The drill plan is shown on the left side with tigected amounts of all holes. The position
and length of the holes in the geometric drill pdaa extracted from the drill plan. The
holes which are marked with a red circle are thecsed holes which are displayed in the
drill and injection diagram (ifreil! Fant ikke referansekilden.hole 2, 3, 5). Up to 3 holes
can be chosen at the same time. The holes candateskewith left mouse click on the hole
in the drill plan.

In the menuDrill plan on the toolbar (see chapter 4.14.2) or with rigbuse click a
context menu opens and with selection of the memt iew valuethe view can be
toggled from amount to pressure. In the presswaw the highest pressure of each hole is
displayed. By using the scroll wheel on the motusepossible to zoom in and out in the
drill plan.

4.9.2 Injection parameters diagram

Injection parameters amount/time and highest pressithe 3 selected holes are shown
on the right side of the drill log tab page. Frdra tontext menu ddrill plan menu the
view can be toggled from injected amount to injddime.




4.9.2.1 Injection Amount and Pressure

Fig. 102 Injection amount and pressure
The diagram shows the injected amount of each eeanol the highest pressure of the 3
selected holes.

4.9.2.2 Injection Time and Pressure

Fig. 103 Injection time and pressure
In this diagram the injected time per recipe amhighest pressure of the holes are
displayed.
4.9.3 Diagram drill parameters

Drill parameters of the 3 selected holes are shomwthe top of the right side of the drill
log tab page. From the context menwaitl plan menu the view can be toggled from drill
parameter flow to drill parameters average andlitierent flow views.




4.9.3.1 Flow drill parameters

Fig. 104 Drill speed parameters

4.9.3.2 Average drill parameters

Fig. 105 Average drill parameters
In the average view all average drill parametahef3 selected holes are displayed.




4.9.4 Dirill plan view Column

Fig. 106 Column drill plan

If no drill plan exists, the column drill plan cée used. In this view no drill parameters are

available.
From theDrill plan menuDrill plan Column parametem the toolbar the user has to set

the number of holes (max. 100 holes) which shoeldhown and the injection file (see
chapter 4.14.1.1).




4.10 Injection Report

Fig. 107 Injection report
Thelnjectionreport is the summary of injected amount and tame drilled length and

time of all holes.
4.11 Menu Settings
The menu settings are for the general configuratfdhe program.

4.11.1 Import directory
See chapter 4.




4.11.2 Setting cement parameters

Fig. 108 Cement parameters

General settings of the cement parameters whichsee for the calculation of the amount
cement, additives and accelerator. These settimggemeral used for a log file if nothing
else is specified for the log file. Witkutomatic Correctiorthe calculation relates on the
counter balance. This is the recommended setting.

4.11.3 Setting summing up report

Fig. 109 Setting summing up report

With these settings the appearance ofShmming up Repodan be changed. It can be
selected which columns should be shown, the seguefiite columns and the header text
in the report.




4.11.4 Setting diagram

Fig. 110 Settings diagram
In this menu the appearance of the diagrams AmBregsure and Flow/Pressure can be
configured. The scaling of the axis and if the ayigls should be shown can be set.

4.11.5 Setting drill log

Fig. 111 Settings drill log

In this menu the appearance of the drill log caed&igured. The color for the recipes
and the drill parameters and scaling of the parametiues can be set.




4.11.6 Setting General

Fig. 112 Settings general

If AF log files are enabled an additional menu whig only for AF log files will be
visible.

4.12 Menu Correction

Depending on the current selected tab menu iteeneraabled or disabled.

4.12.1 Cement Parameters

Fig. 113 Cement parameters specific file

File specific settings of the cement parametersiwhre used for the calculation of the
amount cement, supplement and accelerator. titomatic Correctiorthe calculation
relates on the counter balance. Na&ne:shows the filename to which the parameter
belongs.

When the saved settings are deleted then the tistttihg of the menBettings|Cement
parametersare used.

Menu item is enabled when the &bmming ups active.




4.12.2 Injection time

Fig. 114 Injection time

To correct the injection time in tfBumming upeport of the current selected file enter a
new pump time and a comment. After saving, theashre displayed in the fields
CorrectionandCommenbf the Summing upeport.

Menu item is enabled when the t&bmming ups active.

4.12.3 Pump times

Fig. 115 Pump times

To correct the pump times in tBeetailsreport of the current selected file, insert the ne

pump times and comments. After saving, the valueslsplayed in the fieldBump times
of the Detailsreport header.

Menu item is enabled when the tabtailsis active.




4.12.4 Amount

Fig. 116 Amount
For the correction of the amount of industry cemamtro cement and mauring in the
Summing upeport of the current selected file. After savititgg values are displayed in the
fields Correction amounandMauring amountt the bottom of th&umming upeport.
Menu item is enabled when the t&bmming ups active.

4.13 Menu Injection report

4.13.1 Drill plan

Fig. 117 Select drill plan
In this menu a drill plan file can be selected wh& used in the selected injection report.

With the menuDrill plan|Deletethe selected drill plan is deleted from the infctreport.

Menu item is enabled when the talectionis active.




4.13.2 Drill log

Fig. 118 Select drill log
In this menu a drill log file can be selected whislused in the selected injection report.

With the menuDrill log |Deletethe selected drill log is deleted from the injentreport.

4.13.3 Set values

Fig. 119 Set values

All available drill information from the drill lodile is predefined in the menu. The user
can set additional drill information which isn'talable in the drill log file (e.g. Package).




Also existing drill information can be overwrittehhe overwritten values are marked with
a gray color in the injection report.

4.14 Menu Drill plan

The drill plan can be displayed in three differelews Geometry, Production and Column
view. Geometry view shows the constructed holgkendrill plan. Production view shows
the drilled holes in the drill plan. If no drillgh exists the column drill plan can be used.
From the menu Bl plan| View drill planin the toolbar or the context menu in the drill
plan graphic the different views can be selected.

4.14.1 View drill plan

Selection of the drill plan vieteometry Productionor Column

4.14.1.1Drill plan column parameter

Fig. 120 Drill plan column parameter

To configure theColumndrill plan set the number of holes which shouldshewn in the
drill plan (max. 100 holes), the peg number and nattdo number of the injection. With
buttonBrowsea list of all peg numbers with the associated @hdonumbers are
displayed.

4.14.1.2Drill plan Geometry/Production parameter

Fig. 121 Select injection peg number

Selection of an injection peg number with the asded umbrella number for the selected
Geometryor Productiondrill plan.




4.14.2 View value

With view value the drill plan view can be toggledm amount to pressure. In the
pressure view the highest pressure of each holénaan@iount view the injected amount of
all recipes for each hole is displayed.

4.14.3 View drill parameters

The view of theDiagram drill parametersan be toggled from flow to average view. In
flow view selection of the different flow views drspeed, feed pressure and so on is
possible.

4.14.4 View injection parameters

In this menu the view of thBiagram injection parametersan be toggled from amount to
injected time.

4.14.5 Print
Prints the shown drill plan or hole details list.

4.14.6 Export
Exports the shown drill plan or hole details list.

4.15 Menu AF

This menu is only for reporting of AF log files.i#t visible when irSettings|GeneralAF
log file is enabled.

4.15.1 Counter balance

Fig. 122 Counter balance

It is for insertion of the injected cement, addiBvand accelerator. After saving, the values
are displayed in the fieldSounter balance with automatic batchimgthe Summing up
report.




4.15.2 Recipes

Fig. 123 Recipes

A recipe is identified due the recipe name anddbeime. The user has to set withlid

for log time fronthe time from which the recipe is valid. So it deused recipes with the
same names but different composition for log fdéslifferent time periods.

To add a new recipe click new, enter the valuessane the recipe. To change an existing
recipe select the recipe name and log time fronséhections on the top, set the time from
which time it is valid, change the values and daeerecipe. Th&ecipe color of recipe
corresponds to the defined colorsSettings|Drill log




4.15.3 Correct log files

Fig. 124 Correct log files

To correct log files (e.g. correct the recipe nuniselect the log file from the list and
click Edit. The log file will be opened in a text editor $e=l! Fant ikke

referansekilden. After editing and saving the file in the editdick Send to import folder
The file is stored in the import folder and will meported when the menu is closed. The
user have to be care not to corrupt the log fitesyntax check is performed.

Fig. 125 Text editor
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MWD

The Bever Control MWDN easuring/Vhile Drilling) module is a geological interpretation
application. Here all the provided drill informatisuch as penetration rate, depth, position,
hammer pressure, rotation pressure and water pegfisw can be analyzed.

The main features of this interpretation are:

Hardness (Normalized penetration rate)
Fracturing/homogeneity (Rms, floating variances&af penetration rate/rotation
pressure.

All the settings in the program will be stored iXBIL file. For a quick setup or start on a
project a default XML file can be provided from BevControl AS.

The MWD module can be started by using the MWDduth the top menu in the As built
production screen or by right clicking on the deditog(s). The log or log files to be used in
the module must be marked in the table of log .figse Fig.126.

Fig. 126

Atlas Copco log files, have to be arranged inréag® matter(Description needed. Provided
on request)
AMV log files will be read as they are.
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5 How to convert/export log files to other format

Right click on the file, choose MWD — export ansboke the place to save the file. The new
file will get the name; **-TL4. This file will therrontain the hole types chosen by the user.
To set hole types choose Settings from the metleiMWD module and then — 11.hole
types. The once marked will be exported

6 Main Screen

Fig. 127 Main Screen

Tool bar buttons:

View mode — Toggle between Round, Round 3D, Sarfabell, iso-surface and linear.

Parameter — Choose witch parameter to look at.

Select mode — Toggle between different ways tacséleles in the round, single, Multiple
and Track (draw around the desired holes).

Unselect - Remove selected holes.

Report - Choose an excel report or an exportdiotare with meta data attached.

Tools - Settings, Recalculate, Update view andebelg(description of chosen
parameter)

How to Zoom and Pan in main window:
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Right click with the mouse and hold. Move rightit k&8 Zoom and back/forward to Pan.
When displayed in 3D use the left mouse buttoratagate the data around.

7 Settings

The settings can be calibrated down to each dxithimer. This is only for experienced users
to do. It is also necessary to have some log tdefo the fine tuning and settings.

Workflow to do the basic settings will be:

1. Find average drill rates, like penetration.

2. Define drifter parameters

3. Define drifters — important that they have the saiae as in the log file overview
and with a boom number attached to the name. ExamMV (11295 BCA 24.51)-1

4. Define hole types — Must be connected to a driftsible and with a defined color.

5. Define color scales — Type 0 = user defined. Froablitwill be defined by the
program.

6. Define road — important that the name is the sasrtbeadefined tunnel in Bever
Team.

7.1 Average rates

This can be found using the report tool in Agebuilt Productiommain window. Create a
report and look at the rates in this.

7.2 Define drifter parameters

The parameters must be added in the MWD modulaiaddr theT ool — Settingsnenu.
Choose main chapter 03 Drifter parameters and eh@gtDrifter parameters. Click and use
the button on the right.
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Fig. 128 Drifter Parameters
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7.3 Define drifters

The parameters must be added in the MWD modulaiaddr theTool — Settingsnenu.

Fig. 129 Define drifters

The different drifter classes are to be defineehat least one class must be defined for each
project. In Fig. 129 there are three classes, Basind, Injection and Bolt. These classes
needs to be connected to a specific jumbo anditardiThis is done in the right frame, click

on the line marked)2. Driftersand the button there. The window in Fig. 130 wi#n

appear. In this window the Jumbo and boom mustddedin the left frame and connected
with the right drifter in the right frame.
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Fig. 130 Define drifters, connect to parameters

7.4 Define Hole types

The parameters must be added in the MWD modulaiaddr theTool — Settingsnenu.

Fig. 131 Define hole types, how to display and whoto export
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All the desired hole types must be added in thehsthe left hand side. In the frame on the
right hand side the color must be chosen, theedraffass connected and if the hole type shall
be visible or not. Mark that the hole types thatdasto visible here will be exported to the
.TL4 file type.

7.5 Define color scales

The parameters must be added in the MWD modulaiaddr theTool — Settingsnenu.

Fig. 132 Color scales

Add all the classes/members in the parameterdishe left hand side.
The table on the right hand side:
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Fig. 133

The different colors in user settings are defineehAlso the text to be displayed in reports
and inLegendare set here. In Fig. 133 it is six members intéide but it could also be
displayed with two members, i.e. soft rock and haxk.

7.6 Define aroad

If it is necessary to show the chainage/stationlbersiand to have a visual road the settings
in the main chapted4. Road definitiomust be set.

Fig. 134 Road definition
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It is very important that the road member havesdmme name as the actual tunnel in Bever

Team 3.

The table on the right hand side:
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Note! Minus values are always on the left sideheftunnel line and positive values are
always on the right side of the tunnel line.
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7.7 Main Settings Menu

Fig. 135 Main settings menu
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7.8 Iso surface

The iso surface view shows a 3D surface of a pasemethe tunnel room. The size of the
cube is user defined and the value is shown asfacsuin this when the value is correct/
interpolated.

8 Calculations

Our MWD recording includes logging of:

Hole position
Depth
Penetration rate
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Feed pressure (trust)

Rotation pressure (torque)
Hammer pressure (percussion)
Water pressure

Water flow

Data is presented in trend curves and as 3D disglayound, probe and grouting bore holes.

8.1 MWD interpretation on blast drilling, injection dri lling, probe drilling gives
a complete documentation scheme

The method of MWD interpretations is more infornaatand safe if the same analysis is
made on all type of drilling with setting parameténat is optimized for blast round drilling,
injection drilling and probe drilling. Blast drilg gives the best data for estimation since we
have so many holes, injection drilling is also geath many holes. Probe drilling on single
hole is not so easy so often the geologist shouidider also to look into the trend graphs on
different MWD parameters at own choice. Injectioitlidg gives data at the right time in the
production cycle, while probe drilling gives thalgavarning indication. Blast drilling gives
the best “as observed” documentation.

8.2 Export to Excel spreadsheet

All logged parameters and calculated parameterdeaopied to an Excel Spreadsheet for
customer evaluation or in house estimation. Thishwi an interesting feature for the probe
drilling where the amount of data is not so largd a customized analysis may be of certain
interest.

8.3 MWD Rock Estimation Module Calculations

“Hardness and “Fracturing ”.

Estimation of rock properties from the drilling fmance is based on methods to
compensate from variations due to drilling perfonocegas much as possible. Our
implemented methods are based on these stepsulatans:

Sample of long hole drilling parameters every 2¥5(penetration rate, feed pressure,
percussion (hammer) pressure, rotation pressuttey weessure and water flow.
Sample of blast drilling parameters for every 2ch®

Sample of bolt drilling parameters for every 2-10 c

Establish a drilling machine average penetrative ra

Establish a drilling machine average feed pressure

Establish a drilling machine average percussiosgune

Establish a drilling machine average rotation press

Hardness estimation
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Penetration rate is the major response paramdtbesaness that indicates how hard the rock
is to drill. Our algorithm has these steps in aunrent implementation:

Select the penetration log for one hole at a time

Filtering of data to cancel bad data, rod exchahggirbance and/or collar disturbance
Normalize the penetration rate to % deviation fravarage value

Compensation for drilling depth

Compensation for control changes in percussiorspreqfeed pressure inclusive)
Visualization of this value is called “normalizednetration rate” scaled in % and displayed
in trends, 2D mapping and 3D as wished

Based on geology judgments the “normalized penetraate” shall be calibrated to rock
properties and you can then assign scale and s@pping to describe rock hardness classes
(type of rock). Legend can be defined by user. &leadibrations must be done based on
initial logged MWD data as well as geologists dgdg@n of rock hardness.

Hardness visualization of “normalized penetratiatet in color maps scaled with rock
hardness, 2D mapping and 3D as wanted.

Fracturing estimation (homogeneity)

Frequent variations on penetration rate and rotgiressure are the major response parameter
to fracturing. High rotation pressure may also ¢atie fracturing of the rock but we estimate
from the variations as calculated from the “roolamsquare” value. Our algorithm has these
steps in our current implementation:

Select the normalized penetration log/ rotationfrgone hole at a time

Calculate “root mean square” of the normalized &alabove

Visualization of this value is called “rms of peration rate/rotation pressure” and will be
displayed in trends, 2D mapping and 3D as wished

Based on geology judgments the “rms of penetratbe/rotation pressure” shall be calibrated
to rock properties and you can then assign scalecalor mapping to describe rock fracturing
classes (type of rock). Legend can be defined by. dhese calibrations must be done based
on initial logged MWD data as well as geologistsatgtion of rock hardness

Fracturing visualization of “rms normalized pengétra rate /rotation pressure” in color maps
scaled with fracturing, 2D mapping and 3D as wanted

Water estimation

We have also implemented a water indicator thagga warning on significant changes in
flushing water due to changed flushing resistanoenpensated for water pump pressure
variations).

8.4 Compensation for control changes in percussion pres sure (feed pressure
inclusive)

The drilling energy is mainly put into the percussprocess. Before the drill control systems
were very simple and did not change on the fedthgabtation or percussion during drilling.
Then the penetration rate variations were dirdtiemced by the rock properties. In modern
control systems the systems itself behave verymoaith functions like:

Collaring settings at low percussion pressure aed pressure.

Jamming control initiates a ramping function ofuetbn/increasing percussion and feed
pressure.

Jamming control are triggered by high rotation pues.
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Fault control initiates also reduction/increasimgqussion and feed pressure.
Fault control is triggered by very high penetratiate.
Percussion and feed pressures are adjusted paoadrin the control system

When we are calculating the normalized penetratd@ (indicator for rock hardness) we
have implemented these functions:

Filtering scheme of parameter values can be apfdiethe normalized penetration rate. We
may set low limit values on percussion pressuré ¢ftange and collaring period). Normal
penetration rate will then be replaced with an agerg value.

A linear compensation scheme that calculate erpgaenetration rate if percussion pressure
was as normal. For example if there is a penetratite of 3 m/min and it drops to 1.5 m/min
due to jamming and reduced percussion pressuraofioalize this situation we then lift the
normal penetration rate by a factor x delta peionsgsressure. The best way to evaluate this
factor is to check on the effect on trend curved weduced percussion pressure

Normalized penetration rate = Penetration rate/Agermpenetration rate + percussion
compensation
Rock Hardness = Normalized penetration rate wijbhsted scale set by the geologists

The unit of normalized penetration rate is % deévrafrom the average value.

8.5 Penetration rate/rotation pressure

We are calculating the rms value for both paramnsefEne user choose from experience which
parameter gives best indications. Both will indécdtthe rock is fractured or homogenous by
showing high values when the variations are laRMS is a kind of averaging value of the
standard deviation.

9 Views and interpretations

Examples of different views and reports. It is giessible to have several tunnels aligned in
som of the viewsThorvald
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Program Files and Folders

The Install procedure will create different foldersd files. Some are for the program and
other for libraries and settings.

1 Windows XP

The program will be installed under:
C:\Program Files\Bever Contro\Bever Team 3\Bimarie

In here are all the program files and subfoldeesiterd. One to be aware of is the DOC folder.
This folder contains all the report templates.ny @hanges are to be made with the templates
just open the desired excel file, change and daigevery important to save the changed
file(s) to a second folder as well before any pangupdates, since the update procedure will
overwrite the user changed files.

Libraries and settings folders are found under:
C:\Documents and Settingsivrent usefmy documents\Bever Team

It is recommended to use this as the default fdloledatabases as well when using the
program on a single computer and with no netwotklotse.

Just add a folder and name i.e. databases.

If there are any auto drill pattern made in thegpao an Auto folder will automatically be
made in here as well.

The Favorites folder contains contours and drittgras sent to favorites from the program,
like libraries.

The Settings folder contains various personalrggsttin the program, like colors on the
contour layers, fixed points definition ASO. It@lsontains the resent project to open.

2 Windows 7 / Vista

The program will be installed under:

C:\Program Files\Bever Contro\Bever Team 3\Bimarie

In here are all the program files and subfoldeesiterd. One to be aware of is the DOC folder.
This folder contains all the report templates.ny @hanges are to be made with the templates
just open the desired excel file, change and daigevery important to save the changed
file(s) to a second folder as well before any pangupdates, since the update procedure will
overwrite the user changed files.

Libraries and settings folders are found under:

C:\Usersturrent useYDocuments\Bever Team
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It is recommended to use this as the default fdloledatabases as well when using the
program on a single computer and with no netwotklase.

Just add a folder and name i.e. databases.

If there are any auto drill pattern made in thegpao an Auto folder will automatically be
made in here as well.

The Favorites folder contains contours and drittgras sent to favorites from the program,
like libraries.

The Settings folder contains various personalrggsttin the program, like colors on the
contour layers, fixed points definition ASO. It@lsontains the resent project to open.

System requirements

Minimum:

Operating system: Windows XP, Vista or 7.
Processor: Intel 1.0 GHz processor or similar
RAM: 512 MB

500 MB of available hard-disk space for installatio

Recommended:

Operating system: Windows XP, Vista or 7.
Processor: Intel Core i5 processor or similar.
RAM: 4 GB

500 MB of available hard-disk space for installatio




