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Costumer Support

O-Pitblast is represented by qualified technicians with full mobility. For more information, contact
the O-Pitblast departments.

General info: info@o-pitblast.com

Technical Support: support@o-pitblast.com
Technical Services: technicalservices@o-pitblast.com
Communication Department: communication@o-pitblast.com

O-Pitblast License Agreement

1. License

By receiving, opening the file package, and/or using O-Pitblast ( Software”) containing this
software, you agree that this End User License Agreement (EULA) is legally binding and valid
contract and agree to be bound by it. You agree to abide by the intellectual property laws and all of
the terms and conditions of this Agreement. Unless you have a different license
agreement signed by O-Pitblast, Lda. your use of O-Pitblast ( Software”) indicates your
acceptance of this license agreement and warranty.

Subject to the terms of this Agreement, O-Pitblast, Lda. grants to you a limited, non-
exclusive, non transferable license, without right to sub-license, to use O-Pitblast ( Software”) in
accordance with this Agreement and any other written agreement with O-Pitblast, Lda.. O-Pitblast,
Lda. does not transfer the title of O-Pitblast ( Software”) to you; the license granted to you is not a
sale. This agreement is binding legal agreement between O-Pitblast, Lda. and the purchasers or
user of O-Pitblast ( Software”).

If you do not agree to be bound by this agreement, remove O-Pitblast ( Software”) from
your computer now and, if applicable, promptly return to O-Pitblast, Lda. by mail any copies of O-
Pitblast ( Software”) and related documentation and packaging in you possession.

2. Distribution

O-Pitblast ( Software”) and license herein granted shall not be copied, shared, distributed,
re-sold, offered for re-sale, transfered or sub-licensed in whole or in part except that you may make
one copy for archive purposes only. For information about redistribution of O-Pitblast ( Software”)
contact O-Pitblast, Lda..
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3. User Agreement

3.1 Use

Your license to use O-Pitblast ( Software”) is limited to the number of licenses purchased
by you. You shall not allow other to use, copy or evaluate copie of O-Pitblast ( Software”).

3.2 Use Restrictions

You shall use O-Pitblast ( Software”) in compliance with all applicable laws and not for any
unlawful purpose. Without limiting the foregoing, use, display or distribution of O-Pitblast ( Software”)
together with material that is pornographic, racist, vulgar, obscene, defamatory, libelous, abusive,
promoting hatred, discriminating or displaying prejudice based on religion, ethnic heritage, race,
sexual orientation or age is strictly prohibited.
Each licensed copy of O-Pitblast ( Software”) may be used on one single computer location by one
user. Use of O-Pitblast ( Software”) means that you have loaded, installed, or run O-Pitblast
( Software”) on a computer or similar device. If you install O-Pitblast ( Software”) onto a multi-user
platform, server or network, each and every individual user of O-Pitblast ( Software”) must be
licensed separately.
You may make one copy of O-Pitblast ( Software”) for backup purposes, providing you with one
copy installed on one computer being used by one person. Other users may not use your copy of O-
Pitblast ( Software”). The assignment, sublicense, networking, sale, or distribution of copies of O-
Pitblast ( Software”) are strictly forbidden without the prior written consent of O-Pitblast, Lda.. It is a
violation of this agreement to assign, sell, share, loan, rent, lease, borrow, network or transfer the
use of O-Pitblast ( Software”). If any person other than yourself uses O-Pitblast ( Software”)
registered in your name, regardless of whether it is at the same time or different times, then this
agreement is being violated and you are responsible for that violation!

3.3 Copyright Restriction

This Software contains copyrighted material, trade secrets and other proprietary material.
You shall not attempt to, modify, reverse engineer, disassemble or decompile O-Pitblast
( Software”). Nor can you create any derivative works or other works that are based upon or
derived from O-Pitblast ( Software”) in whole or in part.
O-Pitblast, Lda. s name, logo and graphics file that represents O-Pitblast ( Software”) shall not be
used in any way to promote products developed with O-Pitblast ( Software”). O-Pitblast, Lda.
retains sole and exclusive ownership of all right, title and interest in and to O-Pitblast ( Software”)
and all Intellectual Property rights relating thereto.
Copyright law and international copyright treaty provisions protect all parts of O-Pitblast ( Software”),
products and services. No program, code, part, image, audio sample, or text may be copied or used
in any way by the user except as intended within the bounds of the single user program. All rights
not expressly granted hereunder are reserved for O-Pitblast, Lda..

3.4 Limitation of Responsibility

You will indemnify, hold harmless, and defend O-Pitblast, Lda. , its employees, agents and
distributors against any and all claims, proceedings, demand and costs resulting from or in any
way connected with your use of O-Pitblast, Lda. s Software.
In no event (including, without limitation, in the event of negligence) will O-Pitblast, Lda. , its
employees, agents or distributors be liable for any consequential, incidental, indirect, special or
punitive damages whatsoever (including, without limitation, damages for loss of profits, loss of use,
business interruption, loss of information or data, or pecuniary loss), in connection with or arising out
of or related to this Agreement, O-Pitblast ( Software”) or the use or inability to use O-Pitblast
( Software”) or the furnishing, performance or use of any other matters hereunder whether based
upon contract, tort or any other theory including negligence.
O-Pitblast, Lda. s entire liability, without exception, is limited to the customers reimbursement of
the purchase price of the Software (maximum being the lesser of the amount paid by you and the
suggested retail price as listed by O-Pitblast, Lda. ) in exchange for the return of the product, all
copies, registration papers and manuals, and all materials that constitute a transfer of license from
the customer back to O-Pitblast, Lda..

3.5 Warranties
©2021 O-Pitblast, LDA.

| www.o-pitblast.com | All Rights Reserved



http://www.o-pitblast.com/

O-Pitblast® User Manual

Except as expressly stated in writing, O-Pitblast, Lda. makes no representation or
warranties in respect of this Software and expressly excludes all other warranties, expressed or
implied, oral or written, including, without limitation, any implied warranties of merchantable quality
or fitness for a particular purpose.

3.6 Governing Law

This Agreement shall be governed by the law of the Portugal applicable therein. You
hereby irrevocably attorn and submit to the non-exclusive jurisdiction of the courts of Portugal
therefrom. If any provision shall be considered unlawful, void or otherwise unenforceable, then that
provision shall be deemed severable from this icense and not affect the validity and enforceability
of any other provisions.

3.7 Termination

Any failure to comply with the terms and conditions of this Agreement will result in
automatic and immediate termination of this license. Upon termination of this license granted
herein for any reason, you agree to immediately cease use of O-Pitblast ( Software”) and destroy
all copies of O-Pitblast ( Software”) supplied under this Agreement. The financial obligations
incurred by you shall survive the expiration or termination of this license.

4. Disclamer of Warranty

This Software and the accompanying files are sold as is” and without warranties as to
performance or merchantability or any other warranties whether express or implied. This
Disclaimer concerns all files generated and edited by O-Pitblast as well

5. Consent of use of data

You agree that O-Pitblast, Lda. may collect and use information gathered in any manner as part of
the product support services provided to you, if any, related to O-Pitblast ( Software”). O-Pitblast,
Lda. may also use this information to provide notices to you which may be of use or interest to you.
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1.Introduction

O-Pitblast® 2017, is a PC Windows-based application software designed for the planning, control and
optimization of rock blasting operations. Developed by O-Pitblast®, is an application that pretends to fulfill all
the need of blast engineers in order to optimize, control, reduce costs and increase safety in their blasts.
This platform allows the user to import terrain features, like topography and rock characteristics, and design
the best blast for each operation. This is possible due to the artificial intelligence module that identifies potential
safety risks and KPI’s capable to generate savings. Besides all the operation modules, it has a management
section that permits the recording of blast data, generation of blast plans and reports, KPI control graphics,
track & trace technology, user control and multiple-projects management.

This software is user friendly and this manual will guide the user throughout all the basic features needed to
learn and control it.

2.System Requirements (Recommended)

Operating System Windows 7 or later

Productivity Tools Adobe PDF

Processor Type Core i5 Processor or higher
Memory 8 GB RAM or higher

Graphics Card 512 MB Video Memory or higher
Free Hard Drive Space | 5 GB

Minimum Resolution 1280 x 720

3.Installing O-Pitblast® Platform

To install the O-Pitblast® Platform, download the file from: http://downloads.o-pitblast.com/ and after the
download of the file, double click on the O-Pitblast® Platform executable (.msi) icon (Fig. 1) and follow the
onscreen instruction of the Setup program.

i5 Install O-Pitblast 1.0.1.msi
Fig. 1 - O-Pitblast Installation icon

After the welcome window appears (Fig. 2), click Next and select the Typical installation method. Previously
you must agree with the EULA (End-user license agreement) and select INSTALL to execute the installation
of the software (Fig. 5).

45/ O-Pitblast Blast Design Setup X

Welcome to the O-Pitblast
Blast Design Setup Wizard

The Setup Wizard wil install O-Pitblast Blast Design on your
computer. Click Next" to continue or "Cancel” to exit the
Setup Wizard

Fig. 2 - O-Pitblast Welcome Window
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Choose Setup Type
Choose the setup type that best suits your needs

Typical

Installs the most cammon program features. Recommended for
mostusers

Custom

Allows users to choose which program features wil be installed

and where they will be installed. Recommended for advanced
rs.

Complete
§ All program features wil be installed. (Requires most disk

‘Advanced Installer

< Back ext > Cancel

Fig. 3 - O-Pitblast Installation Type

-]

Ready to Install
The Setup Wizard i ready to begin the O-Pitblzst Biast Design instalation

Click “Install”to begin the installation, If you want to review or change any of your
installation settings, cick ‘Back”. Click "Cancel” to exit the wizard.

Advanced Installer

<Back Install Cancel

Fig. 4 - O-Pitblast Ready to Install

5 O-Pitblast Blast Design Setup X

Completing the O-Pitblast
Blast Design Setup Wizard

Click the “Finish” button to exit the Setup Wizard,

s =

Fig. 5 - O-Pitblast Installation Finished

A desktop icon (Fig. 6) is created and you must click on it to execute O-Pitblast® Platform.

O-Pitblast

Fig. 6 - O-Pitblast Desktop icon

4.Updates

O-Pitblast® update installation is automatic. If an update is available, and the user is connected to internet a
pop-up window will appear advising to proceed with the installation of the update.

5.Registering O-Pitblast® Platform
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When clicking in the O-Pitblast desktop icon a loading screen (Fig. 7) and an authentication window (Fig. 8)
will be available for the user registration. Your login credentials must be given by O-Pitblast Technical Support
(support@o-pitblast.com). Introduce your user credentials and confirm.

General Information

# o-pitblast sxo =

www o-pitblast com

Fig. 7 - O-Pitblast Loading Screen

Autenticate nl
L]
o-pitblast
User: |user@a(alﬂe.com |
Password: |"""""""""‘"‘"‘" |
Cancel | Ok

Fig. 8 - O-Pitblast User Login Window
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6.0-Pitblast® Overview

O-Pitblast® interface is showed in Fig. 9 and it is composed by 5 sectors:
Main Control Bar

Toolbox

Work Environment

View Pane

Status

moow>

Volume: 0.0 n Sudsce 0002 . J——— Seleces 0 |ofy &

Fig. 9 - O-Pitblast Overview

6.1.Main Control Bar

The main control bar controls all the functionalities of the Software on it is possible to save a project, open
existents projects, share files, and edit an entire plan.

Cloud Services

Blast Information

O-Pitblast Analvtics
(website)

NowBlectic  Blectonic B

Check for new
messages

Fig. 10 - Main Control Bar
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6.2.Quick Access Bar

Here the user as several options:
- Save the actual file;
- Open a new file;
- Print report;
- Undo;
- Re-do;
- Opentoolbox, check for updates and news, tutorials, download the manual and see the list of shortcuts

(Fig. 12).
=

Toolbox and Check for Updates
Re-do
Undo

Print Report

—'> Open
(=5 Save

Fig. 11 - Quick access bar

Topograp

Tool Box Ctrl+W/

Check for Updates

,C
'9
oot . kmoort éo? News 1.5.64 |
Tube
h

e Tutorials

Download Manual

X Shortcuts

Fig. 12 - Option inside of quick access bar

6.3.Files Tab

On the files tab (Fig. 13) the user can manage the files and project options.
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— o

Recent
Database
Print

Visible
Cptions

Fig. 13 - Files Tab

6.3.1. Create a New Project

By clicking on the New project, the user opens a new instance of O-Pitblast Software.

6.3.2. Save and Save as the Current Project

O-Pitblast allows the user to save each project by generating a file with *.opit extension (Fig. 14).

File name: | | v|

Save as type: | O-pitblast Files (".opit) -

Fig. 14 - Save *.opit File

The Save option will save the project by updating an existent one, in the other hand, the Save As option will
generate a new file.

6.3.3. Open an Existent File

To open an existent file, the user can click twice on the saved file icon (Fig. 13) on the Windows File Explorer.
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Fig. 15 - O-Pitblast icon

Another option is through the Files Tab, by selecting the Open service.

6.3.4. Open a Recent File

O-Pitblast stores up to 20 files on the recent tab (Fig. 16). The user can select the file and it will open
automatically.

AutoSave 10052021 15-41-40
AutoSave 10052021 15-41-10

AutoSave 10052021 15-40-40

AutoSave 10052021 1540-10
AutoSave 10052021 15-39-40

AutoSave 10052021 15-39-10

1001 153

AutoSave 10052021 15-38-40
AutoSave 10052021 15-38-10

AutoSave 10052021 15-37-40

@@@@@@@@@@g

AutoSave 10052021 15-37-10

Fig. 16 - Recent Files

6.3.5. Database

The database allows the storage of explosives types and explosives accessories.

6.3.5.1. Creating Detonators

To create a new detonator, the user must click in the add button 'l‘, add the Name/Description of the element,
the Type (Dual Detonator, Surface Connector, In-Hole Detonator, Electronic Detonator or Detonating Cord),
the Surface Delay (ms), the In-Hole Delay (ms), the Color, the Length (m), the Price, the Gramature (g/m),

the Discount (%) and the Scatter (%). To delete an element, it is necessary click on the delete button X and,
if the user needs to change some characteristics of any detonator, there is the update button . The user can

¥
also import their product information by clicking on the import button™= .
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foo0 x +

Fig. 17 - Detonators Database (Adding detonator)

6.3.5.2. Creating Boosters

To create a new booster, the user must click in the add button +, add the Name/Description of the element,
the Length (mm), the Diameter (mm), the Weight (g), Price and Discount (%). To delete an element, it is

necessary click on the delete button %X and, if the user needs to change some characteristics of any booster,
there is the update button B, The user can also import their product information by clicking on the import

.
button™® .

oo x +

Fig. 18 - Booster Database (Adding booster)

6.3.5.3. Creating Bulk Explosives

To create a new Bulk explosive, the user must click in the add button 'l‘, add the Name/Description of the
element, the Density (g/cm?), RWS, the Price, VoD (m/s), the Discount (%) and Effective Energy (kJ/Kg).

To delete an element, it is necessary click on the delete button %X and, if the user needs to change some
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characteristics of any bulk explosive, there is the update button 2. The user can also import their product

3
information by clicking on the import button == .

00 x +

Fig. 19 - Bulk Database (Adding bulk explosives)

6.3.5.4. Creating Cartridge Explosives

To create a new Cartridge explosive, the user must click in the add button 'l‘, add the Name/Description of
the element, the Length (mm), the Diameter (mm), Weight (g), RWS, the Price, the Discount (%), the
Density (g/cm?3), Effective Energy (kJ/Kg), and the VoD (m/s). The user can also choose if he wants per Kg

or per Unit by clicking on those options. To delete an element, it is necessary click on the delete button b3
and, if the user needs to change some characteristics of any bulk explosive, there is the update button B, The

A
user can also import their product information by clicking on the import button ™=

00 x +

Fig. 20- Cartridge Database (Adding cartridge explosives)

6.3.5.5. Creating Rocks
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To create a new Rock, the user must click in the add button + , add the Name/Description of the element,
the Rock density (g/cm3), the Unc. Compressive Strengh (Mpa), the Young’s Modulus (Gpa), the Rock Factor,
the Dynamic Compressive Strength (MPa), the Dynamic Confined Comp. Strength (MPa), the Dynamic Tensile

Strength (MPa) and the Poisson’s Ratio. To delete an element, it is necessary click on the delete button b3
and, if the user needs to change some characteristics of any bulk explosive, there is the update button .

The user can also import their rock properties information by clicking on the import button™=® .

o L
0 i
e
—=
x x +
Fig. 21 - Rock Database (Adding rock types)
The user can change the Rock Factor by click in and then it will appear the window below:
Geomechanic Characterization H

Rock Properties

Rock Densty (g/cm?) pso = Rock Mass Description (RMD)

Unc. Compressive Strength (MPa) 150 & @® Powdery / Friable 10 | 100 [

Young's Modulus (GPa) 550 |2 O etoayforted

Specific Gravity Influence (SGI) Joint condition factor (JCF)

SGI = 25°RD-50 125 Tight joints ; =
Relaxed joints 15 15 |&

Hardness Factor (HF) Gougefilled joints 2

¥ E <= 50, HF = E/3 183 Joirt Plane Spacing (JPS)
Close (<0.1m) 10

KE >80.HF =UCS/ 00 Intermediate (0.1to 0.3m) 0 30 &
Intemnediate (0.3to 0.95F) 80 x
Wide (>P) 50

Joint Plane Angle (JPA)

Honizontal 10
Dip Out of Face 20 200 =
Strike Normal to Face 30 4
Dip Into Face 40

Rock Factor A 3.15 (O Massive Formation 50 500 &

Ok Cancel

Fig. 22 — Geomechanical characterization Window (Adding geomechanical parameters)

6.3.5.6. Creating Drilling Costs

To create a new Drilling Cost, the user must click in the add button + , add the Description of the element,
the Diameter (mm) and the Price per meter. To delete an element, it is necessary click on the delete button

% and, if the user needs to change some characteristics of any bulk explosive, there is the update button
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Fig. 23 — Drilling Cost Database (Adding drilling costs)

6.3.5.7. Creating Attenuation Law

To create a new Attenuation Law, the user must click in the add button + , add the Name/Description of the
element and the K, a and 8 factors. To delete an element, it is necessary click on the delete button X and,
if the user needs to change some characteristics of any bulk explosive, there is the update button .

,,,,, Add Anienuation Law a

Mame / Descrguion |

x +

Fig. 24 — Attenuation Law Database (Adding attenuation law)

6.3.5.8. Creating Extra Costs

To create a new Extra Costs, the user must click in the add button +, add the Name/Description of the
element and the Unit Price. To delete an element, it is necessary click on the delete button X and, if the
user needs to change some characteristics of any extra costs, there is the update button .
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x +

Mare / Descrpton

Untfice 1200005

ot rce.

Fig. 25 — Extra Costs Database (Adding extra costs)

6.3.5.9. Sharing Database Information

6.3.5.9.1.

Send to Cloud

On the database, inside of each product, click on the “Send to cloud” button (Fig. 26). This option will send alll
the product information to the O-PitCloud (for example, to appear in the O-PitApp when creating a new

products).

Products /

Detonators.

ics /

Name

Dual Delay 17x 500
Dual Delay 25 500
Dual Delay 42x 500
Electroric Detonator
Inhole Detonator 500
Suface Connector 17
Suface Connector 25
Suface Conneclor 42

Suface Connector 67

l

Send to cloud

Price

000
000

000
000
000
000
000

H

Fig. 26

©2021 O-Pitblast, LDA.
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6.3.5.9.2. Download from Cloud

On the option “Download from the Cloud” (Fig. 27), the user can insert a code (18.2.9 to find how to generate
this code) to download the information from other O-Pitblast users’ database.

Products / Geomechanics / Attenuation

Detonators
Name Price
Detonating Cord 5 0.00
Dual Delay 17 x 500 0.00
Dual Delay 25 x 500 000
Dual Delay 42 x 500 000
Blectronic Detonator 0.00
Inhole Detonator 500 0.00
Suface Connector 17 000
Suface Connector 25 0.00
Surface Connector 42 0.00
Suface Conneclor 67 0.00

Download from the Cloud

.ﬁw x +

Fig. 27 - "Download from Cloud" button

After inserting the code, the user will see a list with all the information and will be able to choose which one he
wants to import (Fig. 28).

Share code: Download
Booster:
Import Name Length Weight Width Price
Booster 450 0.23 0.45 0.05 25
Booster 450 EN... |0.22 0.45 0.1 0

| = e 0.0001 0.0001 0.0001 0

Allitems Close Ok

Fig. 28 — Window with items for importation (example)
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6.3.6. Print the Blast Plan

In the Blast Plan Print Tab, the user can preview the blast plan pages. Is possible to edit the final model by
checking and un-checking each available option.

6.3.6.1. Preview fill PDF

When the user is in “Print’, it has on the bottom left size the option “Preview and Print”. This allows the user to

see the report before he prints it.
[ ﬁ Preview and
< Print

Fig. 29 - Preview PDF button

6.3.6.2. Save to Excel

On the “Print” section, there is also a button on the left with the option “Save to Excel’. This allows the user to
save the blast report as excel file.

Y
Save to Excel

Fig. 30 - Preview PDF button

6.3.6.3. Configure PDF

In this button the user can configure the report through the general or drilling tabpage. Inside the general tab
it is possible to change the color, size, connector label size and hole diameter zoom. And inside drilling tab
can change the line color, opacity and width.

&3

Configure

Fig. 31 - Configure report button
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@ Configure Report X
General Driling
Hole Number
6 I3
B -
Leftinfo ol  Right Info
s/l - W W55
1 = DP Main Info DP |1 [&
B -
7 = DP| 1 &

v v

Connector label size
® Smal O Medum O Large

Hole Diameter Zoom

*DP = Decimal Places

-

OK

Fig. 32 - Configure Report: General tab

General  Driling
Line Color: | [l ~

Cpacity

Width

“
oK

Fig. 33 - Configure Report: Drilling tab

6.3.6.4. Page Options

On the Size Options section is possible to select the page size for the general information pages, and for the
Plans pages. (Fig. 34).
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Size: A4 -

Size: A4 -

Fig. 34 - Printing Blast Plan - Page Options

Also, in the page options (Fig. 35), the user has the possibility to insert a logo for the online report # | select
logo for report = or delete the logo used *.

Page Options

Fage

Preview Explosive Ordenn | -

Logo: & = X

Fig. 35 - Page options

6.3.6.5. General Information

The General Information section (Fig. 36) allows the selection of Explosive Ordering, Accessories Ordering,
Blast Resume, Comments, Charge Rule Design, Rows, Driller’'s Report, Borehole Information (Fig. 37), Profile
First Row, Cost, Rows, Detonator Profile, Fit Booster to BB and Extra Detonators List, Map Details (Fig. 38),
Driller’s log (with D.I option — only showing information on the report of holes with deviation data), Path Logger
(list with Path ID, path order, number of hole associated and delays per detonators), Fragmentation, Histogram
and Theoretical Bench Height (this option uses the Edit Theoretical information (Fig. 36). This last option refers
to the theoretical information (Fig. 39) that can be added to appear on the theoretical volume calculations (Fig.
39).

3
Size: A4 -

| Explasive Ordering 7| Comments
| Accessories Ordering | Charge Rule Design | p F.
+| Blast Resume | Borehole Information
| Profile FirstRow | 1 pp | [#] Cost
| Rows Real Fit Booster to BE.
| Detonator Profile Extra Det. List
| Driller’s report Dl Map Details g

Fragmentation Driller's log

Histogram | Path Logger

Use Theoretical Bench High

Add Fic Edit Theoretical

Fig. 36 — Printing Blast Plan - General Information
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-pitblast Blast Plan FORCI
o-pi as Bt A[XPLOSIVES
Borchole Information * (0)air (1)uster Qgravel (3Jcuttings (4sirbas (Slparaplug
Bk Gaririggs Total | Damatar Stemming’ | Subriling | Rule
iy 0. (o) 0. (k) o (e) | (mml l"*"""’l m) (m)__|Design Chmai
41 110 03
: 11 0
5
i
3
A 3 i
7 2 s
s 3 i
s a i
) i
%
5 5 7
w3
355
357
353
400
5 %05

OPioiz® Biast Dezign Pistiom 15540
OPitoize © A1 Rignts Resened

www.o-pitblast.com

Fig. 37 - Boreholes Info

Page1

o-pitblast

Blast Plan
Blast ID:

—

Mapa

Blast Pos X 530252 2
Blast Pos Y: 7821996.4
MIC: 6257 Kg

K 848

0058

CPiiast 8 A Rights Resened

wwwr.o-pitblast.com
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Fig. 38 - Map info

@ Edit Theoretical Informati...

Burden (m):
Spacing (m):
Bench High (m):

] Volume:

Cancel

300
350

1500

Ok

ps

Fig. 39 - Edit Theoretical Information

| www.o-pitblast.com | All Rights Reserved

Pagina 18 de 198



http://www.o-pitblast.com/

O-Pitblast® User Manual

3 o-pitblast e A FORCIT

EXPLOSIVES
Project Information

Site name: Terrain_K Date: 31/03/2021, 00:00 Shotfirer:

Country: Location: D&B Resp.: Bianca Saraiva

Blast Resume

Bench High** 15.00 m Volume* - Powder Factor -
Total of Holes 270 Tonnes 00t Powder Factor == Kg/ft
Drilled 2,619.60 m ific Drilling == mjm? Rock Density 2 900 gfcm®
Design Burden 300m Design Spacing 350m Design Volume 25,500 m*
Average Stemming 3.BEm Total Stemming Vol. 3.94 m* (Avg. Stemming Vol. 0.015 m*
MIC 6425 Kgs Avg. Filling Coeff. 58.4% Blasting mat No

*Valume based an the manual palygan I“Theqreli(d Information I

Fig. 40 - Theoretical Information that can be added on the blast report
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Fig. 41 - Blast Plan- General Information

Itis important to refer that the user needs to take a picture of the map (see Map Module) to get that information
in the report.
The user can also add new pictures to the report, by clicking on “Add Pic” (Fig. 42) on the General Information.
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] Histogram

Path Logger

[ Use Theoretical Bench High

Add Pic Edit Theoretical

Fig. 42 - Add picture option

Then just need to choose how many external pictures wants to add (maximum 4 photos until 9 pages) and add

them on the plus sign (Fig. 43).

Select the pictures:

=

>

Clear all

Fig. 43 - Add pictures to the report

6.3.6.6. Plans Information

O-Pitblast generates eight types of plans, Drill Plan (Fig. 45), Tie-Up Plan (Fig. 46 e Fig. 47), Offset Plan
(Fig. 48), Charge Plan (Fig. 49), EDZ Plan, Electronic Differences Plan, Drag Connection Plan (Fig. 50)
and Hole’s Angle Analysis Plan (Fig. 51) that can be managed in the section of Fig. 44.

Size: A4

-

Offset
[Jepz
[l Drag Conn.

Drilling Plan | 4

4
4
4

2
2
2

TieupPlan | 4 | 2
Charge Plan | 4 | 2
Electronic differences

[ THale's angleanalysis

©2021 O-Pitblast, LDA.
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Fig. 44 - Printing Plan — Plans
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€3o-pitblast

Blast Plan
Blast ID: test

Drilling Plan
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Fig. 45 - Drill Plan
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Blast Plan
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Tie-up Plan
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Page24

G Pubiac Skt Dosga Phtform 15 640
0 Priazt © A ghts feserved

Fig. 46 — Tie-Up Plan
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Fig. 47 — Tie-Up Plan: Isoline Arrows
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Offset Plan
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Fig. 48 - Offset Plan
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Fig. 49 - Charge Plan
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Fig. 50 — Drag Connection Plan
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Hole's angle analysis

O Pubtast st Owagn Pattorm 15510

Opact © Ak mghs heserved

www.o-pitblast.com

Fig. 51 — Hole’s Angle Analysis Plan

6.3.6.7. Plans Options

The Plans Options section permits the selection of some element to be present on plans: Azimuth and Angle,
Contour Lines, Crest and Toe, Grid (selection of default values), Time Isolines, Isoline Arrows, Connector
Label, Scale, Best Fit, Show Detonators Time, Use Label (instead of number of hole), Show Hole ID, Extra
Detonators Time, Stemming/Length on Charge, Comments, Legend, Driller's Report Length (shows the
longitude on driller’s report), Electronic Path, Double Tie-Up Report, Print Zones (option to appear zones in
the report, for example polygons) and the user can, within the field of the selected zone, choose whether to
print the entire zone or a specific zone (polygon). The Print Points (option to appear points in the report, for
example points from lines). The Best Fit option generates the best adjustment of the holes, crest and toe in

Page 18

the printed paper and it. If the user deselects this option, the user can adjust the plan by angle.

©2021 O-Pitblast, LDA.

7| Azimuth and Angle
| Contour Lines

#| Crest and Toe

s Grid 10mx 10m |-
| Show Det. Time

#| Show Hole 1D

| Stem./Length on Charge

| Comments
| Elect. Path
Double Tie-Up Report

Print Points
Selected zone: |ALL

E-

#| Time Isolines
| |soline Arrows
+#| Connector Label
/| Scale
| Best Fit

Use Label *
| Extra Det. Time
| Legend

#| Driller's Report Length

Print Zones

* if this field is blank, the hole's number will be used

Fig. 52 - Printing Plan - Plans Options
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6.3.6.8. Save Configuration

The user can save the configuration that he wants in all report from there. Just need to create a configuration
and save it to future refer. It also can delete a configuration.

*

Dril Report « & O B

Fig. 53 - Save Configuration. Buttons from left to right: load configuration, delete configuration and save a new configuration.

6.3.7. Options

Here the user has access to general options to change currency (Fig. 54), unit system - Fig. 55 - (the change
it only will be applied when you restart O-Pitblast), Language (Fig. 56) , select whether to show coordinates
in feet (Fig. 57), terrain detail - Fig. 58 - (up to a maximum of 500000 points), auto save - Fig. 59 - (that
allows to automatically save the user work in .opit files - in a defined interval), Force Relief Tool - Fig. 60 —
activated tool when the software required, Volume calculation (Chapter 6.3.7.1), line aspect (solid line or
traditional line - Fig. 61 and Fig. 62), high performance (the change it only will be applied when you restart
O-Pitblast), electronic path (Fig. 63 e Fig. 64), clearance zone (Chapter 6.3.7.2), and possibility to see the
initial step by step (that appears the first time that the user opens O-Pitblast). And in this section, it also
possible to select blast simulation —cumulative delay: show nominal (Fig. 65). The user can use Hole’s angle
definition — Fig. 66 - to assign steep holes in the Hole’s Angle Analysis Plan, according to the minimum and
maximum angle entered. In addition, there is the PPV isoline limit which makes it possible to attribute the
minimum desired value to appear on the map.

General Options

Cumency: EUR -
EUR A
AED
System: | AFN
ALL
AMD
ARS
Min |AUD la

AZN

Terrain

BAM
BDT
Auto Savg BGN
BHD
2 BND
* | Volume | OB
BRL
BTN
BwWP
BYN
BZD
CAD
CDF
Line aspe CHF
CLP
CNY
cop
CRC
cup
CZK
[ use DJF
DKK v

@ By Hul

Clearance

Empirical

Fig. 54 - Change currency

System:
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System: . Meinic

Fig. 55 - Change to metric/imperial system

Language: en-US ~

Fig. 56 - Change terrain detail

[] Show coordinates in feet

Fig. 57 - Change terrain detail

Temain Detail

Min QOO®OQ Max

Fig. 58 - Change terrain detail

Interval {min):

.......................................

Fig. 59 - Auto Save option

Force relief tool: . No

Force relief tool: |

Fig. 60 — Force Relief Tool option

Fig. 61 — Solid line

Line aspect: . Traditional

Fig. 62 - Traditional line

©2021 O-Pitblast, LDA.
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Electronic Path
Multiple paths .

Fig. 63 - Change to see Electronic Path as multiple paths

Blectronic Path

Single path and branchs

r—

Fig. 64 - Change to see Electronic Path as single path and branch
Blast Simulation
[] Cumulative Delay: Show Nominal

Fig. 65 — Select Blast Simulation

Hole's angle defintion

-

Minimum: 0 Maximum: 0

Fig. 66 — Hole"s angle definition

6.3.7.1. Volume Calculation

On the tab “Options”, the user has the possibility to choose different ways to calculate the blast volume.

?
*_ Volume Calculation

@® By Holes (O Convex Hul (O Manual Polygon (O Theoretical | Use Bench

[] Use Subdiling | [[] Theoretical Bench High | [] Use avg. burden first hole

Fig. 67 — Options to volume Calculation

Below are described the different options to calculate the blast volume. Inside of each options the user as the
option to include the subdrilling, to use the bench bottom (for Convex Hull calculation, instead of average
length of the holes) to use a theoretical bench height value (inserted manually) or use average burden on
first row (Fig. 68).

COLLAR BURDEN

The average burden will
be used for the volume
calculation (if the option
‘by holes’ is checked).

—
AVERAGE BURDEN

FIRST ROW

TOE BURDEN

Fig. 68 - Collar burden vs average burden
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Volume calculation using holes
y
5
o L _J
Burden
Volume:
Spacing % Burden x (Length — Subdrilling)
rerh Blast Volume:

Sum of volumen of all boreholes

Subdrilling 0

Fig. 69 - Volume calculation "By holes"

Volume calculation using convex Hull

Convex Hull Polygon

Average: hole length - subdrilling

Blast Volume:
Convex Hull polygon area x average (length - subdrilling)

Fig. 70 - Volume calculation using "Convex Hull"

Volume calculation using convex Hull and bench bottom

Convex Hull Polygon

Blast Volume:
Convex Hull polygon area x distance to the bench

Fig. 71 - Volume calculation using convex Hull until bench bottom (instead of holes average length)

On the option “Manual Polygon” (Fig. 72), the user needs to design a polygon on the area he wants to be part
of the volume calculation, right click over the zone and select the option “set as blast volume”.

Volume calculation using manual polygon

Right click over zone

_’Jv
SRS

Blast Volume:
Manual polygon area x average (length -
subdrilling)

Fig. 72 - Volume calculation using manual polygon
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6.3.7.2. Clearance Zone

This option allows the user to define some factors for the clearance zone. The user must define an empirical
constant K, as higher this constant as harder is the rock, and a safety factor for personal and equipment (Fig.
73). And the user must assign values to Safety Factor (personnel and equipment).

Like shown in the picture bellow (Fig. 74), the software will calculate the fly rock risk based in 3 different types:
face burst, cratering and rifling. Then, it will have in account the worst case and will multiple the result for the
safety factors. The user can also select whether to separate the fly rock risk calculation for the first line only
by all or one of the 3 mechanisms mentioned above, including use crest as a limiter. In addition, for the other
rows, it can also be calculated using the 3 types.

Clearance Zone
First row

2
Empirical Constart K: | 203 = Safety Factor (persormel} | 5 = Safety Factor equipment): | 5 = Facsburst [ Crateing [ Riflng [ Use crest as a limiter
Cther rows:
[ Use Manual  Personnel: | 500 +| Equipment: 300 |2 [] Faceburst [] Cratering  [] Rifling

Fig. 73 - Calculation of Clearance zone

Face Burst Cratering Rlﬂlng

|

The three key mechanisms of flyrock
NECIME
g | SH ! g

— 2.6
(vVm )

- |

g |\ B )

: \‘E
| SH

N

|
| Sin 26,
)

Fig. 74 - Face burst, cratering and rifling calculation

Another way to calculate it, it is to give manual values for the clearance zone (Fig. 75).

[] Use Manual Personnel: | 500 +| Equipmert: | 300 2

Fig. 75 - Manual input for clearance zone

6.3.8. Visible Options

The visible options allow the user to mark de option that he wants to see in the ribbon. The user can mark and
unmark the Topography label, Free-Face label, Boreholes label, Charge Label, Electronic label, Non-
Electronic label, Blast Results label, Attenuation Law label, Home label, and Map label.
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Fig. 76 — Visible options tab

6.3.9. Help

Through the Help tab, the O-Pitblast user will have access to O-Pitblast Website, to a platform to Contact

O-Pitblast team, several Movie Tutorials and other interest connections.

Support

www.o-pitblast.com

isitour website for the latest news.
Contact Us

Let us know if yo
Credentials

Send your credentials to your email.

Movie Tutorials
‘watch getting started online movie tutorials

help or how we can make O-Pitblast even better.

Helpdesk

hitp://helpdesk c-pitblast.com

Ask for help

Send your guestion for the support.

Facebook

Followus on Facebook to stay on top of all the news.

Fig. 77 - Help Tab

6.3.9.1. Ask for Help

This option (Fig. 78) allows the user to open a new ticket where the O-Pitblast file is send to the server with
the error reported. Also, the user can add a tittle (referring the question/problem), comments explaining the

problem/question and pictures (on the plus sign).

©2021 O-Pitblast, LDA.
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€ Help X

Title |

Comments

€Q ciose B9 sendmesk

Thanks for share your questions with us

Fig. 78 - Ask for help tab

6.3.10.Exit

By clicking in the Exit tab, O-Pitblast will shut down.

6.4.Tool Box

Tool box centralize all the useful means to control the visual effects of the working environment. It is divided
in 7 sub-categories with an extra Centralize button to center the terrain in the user screen, an Extra Size View
and an extra Ruler button that will help the user to make measurements on the terrain and check the angles.
To all these sub-categories, the actions will only be applied after clicking in the confirmation button OKk.
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X

®-® Lightning Control
I\-| —g@ Terrain Color
@——@ Background color

l ®——@ Bench Bottom

o ® Grid Control

———¢ Hole Control

EEg
9—@ Timing Control

: :0—0 Centralize View

k @)= S 7€ ViEW

Er—' Ruller

Fig. 79 - Tool Box Window

6.4.1. Lighting Control -

In the Lighting Control Window (Fig. 80), the user can control the light Intensity as also as the incident
lighting vector direction (X and Y).

Lighting Cartral 4
Configuration
e
X ¥ Intensity Cancel

Fig. 80 - Lighting Control Window

©2021 O-Pitblast, LDA.
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Fig. 81 - Lighting Control

6.4.2. Terrain Color -~

To change the terrain visualization characteristics, in the Terrain Color Window (Fig. 82), the user can modify:
e Main terrain Color or Layer color
e Triangulation type (Solid or Wire)
e Scan points
e Transparency
o Delete layers *

Temain Color x
Visualization Cortrel | Main Temain ~ | x Color Control
(@ Solid Triangulation [ Show Wires I Upper Terrain Color ~
(O Wire Triangulation [ Show Pairts [ Bottom Terrain Color -
Transparency
o —

Fig. 83 - Terrain Color Edition

6.4.3. Background Color -

The Background Color Windows (Fig. 84) allows the user the change the Background color
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Bachkground Color

[ J | FaEEEE
428 More Colors...

Fig. 84 - Background Color Window

In the Bench Bottom Control Window (Fig. 85), the user can adjust the bench bottom level, inclination,
azimuth, color and triangulation type (solid or wire). Also, the user as the option to “Set layer” where he can

create new layers of work (Fig. 87 - Two layers of work (red and black)).

Bench Bottom Control

Bench Bottom Level Visible

eyl 00 [m Il Bench Bottom Color -

\L

X

Set
Layer

Inclination m * | O Solid Triangulation

Azimuth 000 |3 = | @ Wire Triangulation Cancel

Fig. 85 - Bench Bottom Control Window

Fig. 86 - Bench Bottom Edition

2
ey
&=

e R
AN (Vb Wk e

Fig. 87 - Two layers of work (red and black)
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6.4.5. Grid Control

The Grid Control allows the user the change the grid (meters), color or if is visible or not.

Grid Control X
Grid Reference Configuration
Grid 1000 & m

Ok
Color -
] visible Cancel

Fig. 88 - Grid control

6.4.6. Hole Control - *=

The Hole Control Window (Fig. 89) controls the hole visualization characteristics such as type color, diameter

scale.
Hole Control x
Nominal Delay Show Data
[ 1]}
Production Blasthales | - 10 [ xA AL
Buffer Blastholes o - Number
[] Text ID
Contour Blastholes |:| - [] Diameter
I Ghost Blastholes N - [ Inciination
[ Azimuth
Charge Color [] Ref. Dist
Ch
Charge Column Color . - L Crarge
Hole Size {visual) Ok
i E— +
H Cancel

Fig. 89 - Hole Control Window

Fig. 90 - Holes visualization contro

6.4.7. Timing Control - =

In the Timing Control Window (Fig. 91), the user can establish the visualization of the nominal times of
connectors or/and cumulative blast delays of each hole. Besides that, is possible to control de size of connector
cylinders and text sizes.

©2021 O-Pitblast, LDA.
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Timing Control X
Mominal Delay

7 = A A B - [ Show Nominal Delay
Cumulative Delay

8 ] za| Az] M - [ Show Cumuiative Delay
Size of Connectors III
o Cancel

Fig. 91 - Timing Control Window

[— L]« Sy
Fig. 92 - Editing Connectors

6.4.8. Ruler - ¢

In the Ruler options the user can measure any part of the terrain, such as length of borehole or the burden
between two holes. Just click on the ruler option and click in a point on the terrain. Then drag the mouse until
the other point (the two points of measure).

s yun ziees Wemtey et w . | — L) -
Fig. 93 — Ruler tool (measurement view)

;“i_l
i
o
i S —— - T . B
Fig. 94 - Ruler tool (angles view)
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And finally, two left-clicks and it will pop up a window to create a new label to that measurement. And the user
can change the XY size and the azimuth.

Text

Text:
Font: 2A| A7 [~

XY size (m): 24772
T o ]

Fig. 95 - Label window

To see the distance between a collar and a bottom (of two different holes), the user needs to click in CRTL +

on the sphere above the hole. The same thing to see the distance between two bottoms (Fig. 96 - Distance
between two bottoms (CRTL + click on orange spheres)).

Fig. 96 - Distance between two bottoms (CRTL + click on orange spheres)

To delete the ruler, the user must click on CRTL plus the right button over the ruler.

6.5.Work Environment

The work environment is the area where the project terrain will be shown which the user can edit, change and
add planning elements. It has three views (2D, 3D: parallel (orthogonal) view and perspective).

20@

Fig. 97 — From the left to the right: 2D view, 3D view, orthogonal view and perspective view.
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6.6.View Pane

The view pane allows the user to select several view options.

1
0 - Boreholes

Number @ @ Hole Number
Text Label @ @ Hole Label

Diameter @@ Hole Diameter
Inclination @@ Hole Inclination
Azimuth @@ Hole Azimuth

Charge @ @ Hole Charge
Boretrak @@ Boretrak Data

Visible @ @ Hide/Unhide Holes
\Water Column @@ Hide Water Column

Length

Burden Information of length, burden and spacing
Spacing

Floating Holes @ ——@ Hide Floating holes
Stemming @ @ Hole Stemming

Burden Toe . .
. Information of burden and spacing toe
Spacing Toe
Subdrilling @ @ Hole Subdrilling

Type of hole @—@ Hide/Unhide Type of hole

Praximity ring @@ Show Proximity ring
0= Rows

- #| Show Rows @@ Show Rows Assigned
= #| Row Number @ —— @ Show Rows Number
Show Warning@—@ Rows warning

B s o] s s]Is]Is] S]] s]Is]is] s s s]s] s s]s] s

R
=g Timing

Nominal Delay @—@ Delay value
Cumulative Delay@ @ Cumulative delay
\Wires @ @ Surface connectors

b

o

b

+

7 FirstBorehole® @ Show the first borehole

7 lsoline Text @@ Show the isoline value
-] \Warnings @@ Show warnings

+

Cd

b

ol

b

+

Isoline Arrows
Deck Times @@ Show Deck timing

Elec. Difference @@ Electronic Difference

Show path @@ Show Path

- Hide/Unhide information about draw

Zone Connections

Zone Label J

U4
J

- || Zones
J

o | o

0= B Ruler

- | #| Label

- #| Visible i

Vertical Line

Hide/Unhide information about ruler

Fig. 98 - View Pane
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TextLabel 2 @ @ Hole Label 2

Cylinders @ — @ Hide/Unhide Cylinders

@ Movement directions

Exira Detonators @ @ Extra Detonators

Drag Connect Delzy@ @ Hide/Unhide Drag Connect Delay
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6.7. Operation Control Tab

In the Operation Control Tab (Fig. 99) the user can observe information like:

e Mouse coordinates
e Terrain volume

e Terrain area

e Hided holes

e Status info

e Status bar

e View perspectives
e Control zoom

e Stage info

Mouse Coordinates

\ 4

Terrain Volume

Hidded Holes

[V Terrain Area

Volume: 0.0 " Suriace: 0.0 m? nio nvishle Holes: 0 Selected 0

[ J
‘ o] ® |

View
Perspective

Stage Info <|1

\ 4

L Status Info

Fig. 99 - Operation Control Tab

6.8.Borehole Radial Menu - ¢

The Borehole Radial Menu pretends to be an easy and useful tool to use key functions. This radial menu
appears when pressing the mouse with the right-click button in one hole. Fig. 100 displays the main functions

available in this menu.

©2021 O-Pitblast, LDA.
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Control Bar

—» | Status Bar
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Move Hole Delete Hole
First Hole Edit Deck
Type Edit Timing

Edit Charge

Fig. 100 - Borehole Radial Menu

/.HoOme

Home module includes tools that allows to add points, polygons, circles, arrows, etc.

A rorcir =

Home @ O-PitAnalytics £ Blast Information d O-FitCloud B2 New Messages

o Boreholes Charge Non-Electric Electronc Blast Results Attenuation Law May

Points. Draw

o ¥

Fig. 101 — Home module

Description

Add point Add a new point and use it to create lines, arrows, etc.

Move point Update the position of a point

Import point Import points for your terrain
Line Add a new line
Arrow Add a new arrow

Polygon Create a new polygon

Icon

L+

¢

Q Delete point Delete all points
4

/

/

@

@

Circle Add a new circle
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{!} Import Import several polygons from an external file

43 Merge Merge zones and create new ones

7.1.Add, Move, Delete and Import Points ¢ + & +

The user can add a new point by clicking on the Add symbol and by pressing the left button of the mouse on
the terrain.

Fuics Drem

=t d
«
&
.
.

i

st Sbmine e [T ——— | E— - - B
Fig. 102 — Add new points

The user can move a point by clicking on the Move button by left-clicking on a point and drag it to another
place.

The user can delete all points by clicking on the Delete button.

R

Paerts Drsw

s

\,

==

g i nae N s e S (— L] Ao

Finally, the user can import points by clicking on the Import button.

©2021 O-Pitblast, LDA. Pagina 40 de 198
| www.o-pitblast.com | All Rights Reserved



http://www.o-pitblast.com/

O-Pitblast® User Manual

7.1.1. Add, Move and Delete One Point

The user can do the same things just to one point with the singular menu. This menu appears when pressing
the mouse with the right-click button in one point. The picture bellow displays the main functions available in

this menu.

NS

N
Coordinates <= 9 Q x=> Delete point
¢

Clear all points
Fig. 103 — Menu of a singular point

Move point

The Coordinates option opens a window that allows the user to input the coordinates that he wants.

Coordinates x
X 1017
Y 15.85

1k 1k 4k

Z [1000
L

Cancel Ok

Fig. 104 -Coordinates window

7.2.Create Draw
7.2.1. Create Lines, Arrows Polygon and Circle -~ @

(o

The user can create a new line and a new row by clicking on the Line button and click in any place of the
terrain and drag the mouse (without drop) to another point.
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Home oraphy e Bon ge  NonBlecti
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|

&
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Lot Vo 005t Suben00nt b ks0 Sekend [ me@d:
Fig. 105 — Create a new line

Also, inside of the line option (Fig. 106), the user has the option to import a file with the coordinates of a line,
export as an external file .dxf (Fig. 106), and to create a vertical line that will show him the distance (vertical
distance) from that point until the bench bottom - left click on the terrain to mark the point - (Fig. 108)

1=  Vertical Line

Fig. 106 - Option to import line and see a vertical line

Z% @ @

: Line Palygon
Line | Offs¢ Arrow Polygon Offset

- -

O mpor }L
R -

1= Vertical Line |

Fig. 107 - Option to export line as .dxf
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Fig. 108 - Vertical line option (left click on the terrain to mark the point)

To create polygon the user must left click on the mouse in the terrain and draw the polygon that he wants.

Topography ~ Free-Face Boreholes  Charge  Non-Electric

oro v /B /NEQBE

wrow |Polygon  Offset

Foints.

x

Draw
-

e
aw

ZONE 1

=

Lookingor. Volume: 0.0 Surfsce: 0.0w Info: Invisible Holes: 0 Selected: 0 n;:ae 2
Fig. 109 — Create a new polygon

Also, inside of the polygon icon the user has the option use crest (Fig. 110). If there is a crest defined the user
can use this option. This button will use the crest point the help the user to easily create a new polygon.
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Fig. 110 - Use crest option

And finally, it is possible export the polygon as .dxf file too.
To create circle the user must left click on the mouse in the terrain and draw the circle where he wants.

0|a & D & p - autosave - O-Pitblast Aroreir =R

Bl Topography  Free-Face Boreholes Chage  Non-Blectic  Electonic  BlastResults  Aenvaonlaw  Map  Vipnordic © O-FitAnalyics ¥ Biast Information & O-PitCloud (% New Messages

o+ v /B o AQ® B

A

il

i

k 4
1

Vome: 00w Sutca00nt ok okt Semandd [ ®B-Qe:
Fig. 111 — Create circle

7.2.2. Line Offset &

The user can use the line offset tool to duplicate a previous line created. After clicking on this tool, a pop-up
window will appear to insert the desired offset value, and then it is necessary to click on the line.
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X530277.85 Y702199523 2918 Volume. 00w Sutaca 00w

Fig. 112 — Line offset option (duplicate lines window)

7.2.3. Polygon Offset @

The user can also create a polygon offset using the tool “polygon offset”.

Fig. 113 — Polygon offset option (duplicate polygon window)

7.2.4. Import Polygon#

To import a polygon the user can click on the button Import and upload .dxf .xml .csv files. Also, the user as
the option to change the coordinate system of the data (see Topic 47).

7.2.5. Merge «

The user can merge different polygons to create a new one. First, he clicks on the button Merge and it will pop
up a window (Fig. 114) to choose the zone that the user wants to merge. Then he can delete the selected
zones by checking the box that said Delete selected zones.
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Merge Zone

Label:

Zone 1

[] Delete selected zones

Fig. 114 — Merge zones window

L] L]

Fig. 115 —Left (A): Two separated polygons; Right (B): Merged zone

7.3.Zone Menu

This module also as another menu, that appear when a polygon is created when the user right-clicks inside of
the polygon zone. In the picture bellow we’ll see the main options.

Clicking on the Delete and Delete Points button the user will erase the polygon/points of the polygon. By
clicking on the Add Hole button will create a pattern (10.8.1) inside of the polygon area. Clicking on Edit Label
will create a label — the user must insert a name/description for that label. The Change Polygon Color button
will allow the user to change the polygon color. The button Export Zones Points will generate a .csv file with
coordinate system of the points of the polygon. The Show Volume button will tell the user the volume of the
terrain inside of the polygon. Finally, the button Edit timing (Fig. 118) will let the user to add a translation delay
(ms) in the timing of the boreholes (when using electronic detonators). Also, the user as the Volume
Calculation option, where he can set the zone to be included or excluded on the volume calculations (Chapter
6.3.7.1 and Fig. 117).
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Delete polygon
Volume calculation (Figure
bellow)

Edit time
(electronic)

'

== Edit polygon color
Delete points ==l polve

Show volume -

inside polygon

Edit label

N

Export zone Add holes inside
points polygon

Fig. 116 — Zone Menu

Set as blast volume (for volume calculation)

Exclude zone from

@© &) €= Dblastvolume

calculation

Set toe for blast
volume calculation

Fig. 117 - Blast volume calculation options

Translation

Translation Delay (ms): 0 =

Cancel Ol

Fig. 118 — Add Timing Window

8. Topography

Topography module includes all the important tools for terrain importation and edition.

- 2 X

R el FrecFace Boreholes Charge  NonElectric  Flectonic  BlastResults  Attenuationlaw  Map % O-PitAnalytics &F Blast Information & O-PitCloud % New Messages|
. . - : Select
I\ HEtee % Expand Terain + i/ Y
- (" coal
Import  Import 5 | Contour Quiers B cusTerrain I Bench Botom - EGt  Eliminat | Views | Expont
Terrain Layer Lines Cloud Triangles | .
Tepography Preparation Views = Data Rock

Fig. 119 — Topography module
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8.1.Topography preparation

Icon

Description

!
L

Import Terrain

Import Layer

Geo-Reference

Outliers

Terrain
& Crest/Toe
Terrain Styles
Elevation
Cut Terrain
Expand Terrain

Bench Bottom

Views
Export
Bench Bottom
Contour Lines

Edit Cloud

Eliminate
Triangles

Select

Import terrain from file (.xyz, .xIs .str .csv)

Import Layer from file. A Layer can be a terrain element,
orebody stratum or any geometrical shape.
Geo-Reference a terrain tool. This tool allows the geo-
reference a terrain or free face scan, having field
reference points.

Outliers detection tool. Some terrains or Laser scans
have outliers’ points such as out of range pick-ups or dust
refraction point. This algorithm eliminates those noises to
the minimum level.

Terrain outlier elimination tool.

Crest/Tool outlier elimination tool.

This tool allows the user to create or use a pre-stipulated
topography.

Elevation edition tool. This tool allows the manual edition
of the terrain, selectin an area and changing its elevation
Cut terrain tool. This tool permits the cutting of a
determinate terrain in order to define a precise work area.
Expand terrain tool. With this tool the user can expand a
determinate work terrain.

Bench Bottom control. Bench bottom definition tool

This tool allows the user to see some crucial points of the
terrain like the free-face and isolines.

The user can export their data about the terrain and
contour (.csv files).

The user can change the bench bottom elevation,
inclination and azimuth.

The user can see the terrain isolines and define the
interval (meters) and if want them visible or invisible.

The user can eliminate cloud points from the terrain.

The user can eliminate triangulation triangles from the
terrain.
The user can select the type of rock associated to that
terrain.

8.1.1. Importing terrain - !
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By clicking in the import terrain icon, a selection window will appear in order to select the terrain file (Fig. 120).

D Abrir «
<« v < Ambiente de trabalho > Terrains Importation ~ & | Procurar em Terrains Importat... 0
Organizar + Nova pasta E=v O @
s Acesso Répido Mome - Data de medificag... | Tipo Tama|
22 Dropbox [ Terrain Import 6t 22/04/201621:10  Ficheiro TXT
@ OneDrive
& EstepC
i Rede

& Grupo Doméstico

< >

Mome de ficheiro: | Terrain Import o v]

Fig. 120 - Import terrain window

The user must attribute the X, Y and Z values to North coordinates, East coordinates and elevation coordinates,
respectively (Fig. 121) and click Import coordinates (Fig. 124).

Import Data -
Column0 Column1 Column2 -
x [y M -
530237 624 7822031882 X

530238 264 7822028.777 Y

530237941 | 7822025.794

530237.431 [ 7822022 834 | 96.304

530236.750 ‘73220'\9397 .*262

530236.229 ‘7'3220'\5 933 .*209

| 530236 104 [7e22013.931 96137

530236 547 | 7822010.850 |96.101

530236.405 | 7822007.844 [s6.083

530236.264 | 7822004838 95,964

530236122 | 7822001 822 |s5.845

530235334 7821398 908 [s5.808

53024296 | 721996016 %5809

53023154 [7a21392.137 95756

530231628 | 7821990306 9567

R 11K ‘7”71%71ﬁ7 QR ROG L
[ Use separator [ Add as extra points  Coord. unit: | m ~ e ” = @

Fig. 121 - Correlating XYZ values with North, East and Elevation

% 7 55 ©

—-—V‘-—({Split part of your data}

o TP

Fig. 122 — Split part option

Edit
Column: | v
Digts to remove: 0=

® &

Fig. 123 — Split part — Edit window: Curt part of your data

Import the coordinates

Click here in order to import
the coordinates and create a
map.

Fig. 124 - Importing terrain
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Import Data
Column0
x

530237 624
530238 264
530237 541
530237.431
530236.750
530236229
530236.104
530236.547
530236 405
530236.264
530236.122
530235334
530234 296
530233.154
530231628

&Mt 11

[ Use separator

Column1
vy

7822019897

/82013931
7822010.850
7822007 844
7822004 838
7822001.832
7821958908
7821996 016
7821953137
7821950.306

1007 U7

[ Add as extra points  Coord. unt: | m

Column2 -
v|z v
96.149
96.143
96.185
96.304
96.262

95,137
9%6.101
56083
95.964
95845
95 809
95809
95.756
95678
ek coa

Skl )

Fig. 125 - Loading Terrain

8.1.2. Coordinate System #

With this option the user as the possibility to change the X, Y, and Z from one coordinate system to other.

First, the user must choose the X, Y and Z of raw data (Fig. 121). Then clicks on the coordinate system ( 7 )

icon on the import terrain system

window.

After that it will pop up a window (Fig. 126) where the user must choose from/to which coordinate system that

he wants.

'

| Transform Coordinates epsg.io
From: | ETRS8 / UTM zone 34N (N-E} v Q
To: ETRS89/ UTM zane 34N (N-E) v
| [ World Geodetic System 1984 po— Ox

Fig. 126 - Choose from/to coordinate system window

Then the handler chooses magnifier glass (Fig. 127) to search for new coordinate systems.

'

| Transform Coordinates epsg.io
From: | ETRS89 / UTM zone 34N (N-E) v Q
To: ETRS89/ UTM zane 34N (N-E) v
| [ World Geodetic System 1984 Cancel oK

Fig. 127 - Search new coordinate system

This will open a new window (Fig. 128) here the user can search for the new coordinate system through:

- ETRS;
- Name,;
- UTM ZONE.
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@® ETRS

35005

O Name

O UTM Zone

@® Noth (O South kN [ Q

+ O

Ok

After inputting a parameter in the search method chosen (ETRS, Name or UTM Zone) the user clicks again in

Fig. 128 — New coordinate system window

the magnifier glass on top right to get the results (Fig. 129).

@ Proj4

@® ETRS

(O UTM Zone

35005

O Name

@ Noth O South 0= Q

NADB3(NSRS2007) / Calfomia zone & ... |3500

Name ETRS

Mea

United States (USA) - Califomia - courtie. .

Fig. 129 - Search results

To add the pretend system to the main window the user must click on the plus sign ('l') and it will appear a
message confirming the action “Data added successfully”.

Otherwise, if the user pretends to delete the coordinates that he previously saved it must click on the cross (

0). This option will open all database previously added and the user can choose which ones he wants to
eliminate.

Finally, the user just chooses from and to (Fig. 130) which coordinate system he wants to change and clicks
in OK button.
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@ Transform

Transform Coordinates

epsgio

From:

ETRS89 / UTM zone 34N (N-E)

Datum 73

WGS 84

To: |ETRS89/ UTM zone 34N (N-E)

WGS 84 / Pseudo-Mercator

ETRS89 / UTM zone 35N
ETRS89 / UTM zone 29N

[ Wold & ETRS89 / Portugal TM06

WGS 72BE / UTM zone 29N

Datum 73 / Modified Portuguese Grid
N2000 height

ETRS89 / TM35FIN(N,E) + N2000 height
ETRS89 / UTM zone 34N
ETRS89 / ETRS-GK28FIN
SIRGAS 1995 / UTM zone 255
WGS 84 / UTM zone 345
Cape / Lo23
Hartebeesthoek 94 / Lo23

Cape / UTM zone 345
RGRDC 2005 / UTM zone 345
WGS 72BE / UTM zone 34S
WGS 72 / UTM zone 345

Arc 1950 / UTM zone 345
NAD83(NSRS2007) / Califomia zone 6 ftUS)

Fig. 130 - Coordinate system present in the database

8.1.3. Import Layer ™

In this option the user can import a terrain as a layer (it works as a normal importation). After that it can treat
the new layer has a new bench bottom adjusting the pattern until the layer (Fig. 131) or, for example, change

layer color (Fig. 132).

Borehole Information

Geometry Chage Timing Others

W L=
]
()
O}

A%st857 | |70 Bench Bottom

+ |0 Tolerance

-
(+)

J
Fig. 131 - Adjust hole until layer

Temain Color

Visualization Control

Main Temain

v X

(® Solid TriangulalLayer 1
O Wire Triangulation

Show Points

Transparency

90%

Color Cortrol
] Upper TerrainCalar =
. Bottom Terrain Color -
Ok

Cancel

Fig. 132 - Change layer color
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8.1.4. Terrain Style -

At this step the user can create or use one of the terrains that are available on the software. When the user
clicks on Create Style it will appear a new window (Fig. 133) with some parameters like Longitude, Toe (m),
Altitude (m), Angle (°) and Azimuth (°) to fill in to create a new style.

# Create Style... |

Fig. 133 — Topography'’s available and Create Style Button

8.1.5. Contour Lines -

The user can hide/unhide the contour lines of the terrain and choose the isolines interval in meters.

Fig. 134 - Isolines visible on the terrain

8.1.6. Cutting Terrain -

To cut a terrain region the Cut Terrain icon allows the user to select a work area and erase the surround
zones. The user must click in the terrain to define the cutting borders and press the Enter or Double-Click to
execute the command (Fig. 135).
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B 2 B ST SmBEE

Fig. 135 — Area selection and terrain cutting

8.1.7. Expand Terrain -

The terrain expansion tool generates a new set of points that allows the actual terrain expansion. In Fig. 136
is possible to observe results of this tool and it can be applied. The user must select the percentage of terrain
expansion and click in Apply.

Fig. 136 - Expansion terrain tool results

8.1.8. Bench Bottom -

E&P e,

el ot

Fig. 137 - Bench Bottom Editions

8.1.9. Edit Cloud

In this option the user can edit cloud points.
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First, he needs to check if the points are visible or not. If not, needs to put them visible (Topic 6.4.2).

After clicking on Edit Cloud button it will pop a window (Fig. 138) explaining how to delete points.
@

Left button + Cid to select
Right button + Ctd to unselect

Fig. 138 - Delete cloud points window

The user must click over a point with the left mouse button, press ctrl and drag the mouse on the terrain until
all points that he wants to delete are select (Fig. 139). After that just click in delete the select points.

a
4

Fig. 139 - Area with selected points

It's important to refer that select points will turn red (Fig. 140), before that they are in the terrain color.

Fig. 140 - Red points: selected

x®

8.1.10.Eliminate Triangles *

This option allows the user to eliminate triangles that create the triangulation of the terrain.
After clicking in this tool, it will appear a window (Fig. 141) explaining how to use it.
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@ Eliminate Triangles X

Select Triangles by Ctd + left Click

Fig. 141 - Eliminate triangles window

The user can select the triangles by clicking in left mouse button and ctrl. After that, they will turn red (Fig.

142) and if the user clicks in OK the triangles will be eliminated.
@ ¢

Select Tranges oy O+ Ief Clck

8.1.11. Views

This tool will help the user to see some important aspects of the terrain. The user will be able to see the Free
Face, the Crest and Toe, Dots or Isolines, as shown above.

View All View all elements in the project

\\ View Free-Face | View free-face data

@ View Crest/Toe | View crest and toe reference lines
View Dots View terrain cloud point

View Isolines View terrain isolines

TERRAIN VIEWS

View All
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\ View Free-Face

& View Crest/Toe

View Dots

View Isolines

8.1.12. Select Type of Rock

In this option the user can select the type of rock that it's associated to that terrain (Fig. 143).

Select
coal

Rock
Fig. 143 - Selection of the type of rock
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9.Free-face

Free-face module includes all the important tools for the free-face importation and edition, like hole deviation
data.

@ O-Pithnalyscs €F Blast Information & O-PitCloud I New Messages

Laser Profiling Hole Deviation Extra Options

Fig. 144 — Free-Face Module

In the next table the user can see the main options of this module.

ICON DESCRIPTION
- Free-F [ [ | — Renish .F
\U_ ey e ree-Face importing too enishaw (.FSC) and

Quarryman (.CDU)
\»" Free Face Edit Free Face edition tool.

P

al+ " Crest definition tool. Edit previous measures — Add or
*  Crest Edition P

remove existent points
Toe definition tool. Edit previous measures — Add or

+.
# Toe Edition ) )
& remove existent points

From Device Import the borehole deviation data directly from device
From file Import the borehole deviation that from a local file
Eﬂt Rodded Import the rodded boretrak information
0 | Cabled Import the cabled boretrak information
f** The user clicks on the first hole and drags the mouse until
g Swap Hole

the second hole to change the holes boretrak information.
The user can delete all boretrak information or just the
information he selects.

Select a set of holes with boretrak information. The user
Gl must left-click in the terrain and build the polygon around

Delete

S Select . . L
a conjunct of holes. To finish the selection is necessary to

right-click in order to close the polygon.
The user can drag the arrow (that appears after the user

4 Edit : ) : .
I clicks on Edit button) to point to the azimuth that he wants.
Export RHD Export RHD file
All holes same position Put all holes in the same position

Export angle and azimuth Export angle and azimuth
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9.1.Importing Free-Face -

In order to import a free face model, the user must select the origin of it (Fig. 145) and the correspondent
codes. For *.fsc and *.cdu codes the platform has the default values, because of that the importation is
automatic. Also, the user can define the bar length used (if it's not on the laser information) and which flied he
wants to apply that bar length information.

@ Abrir X Cod qT
ode an e
4 <« Ambiente de trabal... » Free-Face Importation ~ @ | Procurarem Free-Face Import... ,© yp
Organizar * Nova pasta =~ 1 @ Code T‘,‘De
S Acesso Répido I‘\jjmz Data de medificag... Tipo Tama Hole v
. /| Quarryman Pro Free-Face.FSC 18/04/2016 16:51 Ficheira FSC
23 Dropbox
02 Crest v
¢ OneDrive
o £atere 05 Toe v
o Rede 07 Foor v

& Grupo Doméstico

< >

MNome de ficheiro: | Quarryman Pro Free-Face FSC | [Renishaw s -
Renishaw (*fsc} 2.00 = Ok
Quarryman (*.cdu)

Fig. 145 - Importing free face data and code selection

The Import Data table (Fig. 146) shows the raw data divided by codes. With the objective to improve the
visualization of pattern holes, O-Pitblast has a Pattern Definition Algorithm, which erases outliers point in
the pattern area that will decrease the definition of the terrain surface. The user can select or unselect this
function by clicking in the check-box in Import data window. Also, if the user used a bar length on the field and
didn’t insert the length in the laser can insert now (Fig. 145).

Radio Vetical  Horizontal Signal X Y 4 Type Code barlength Face Ce

97 2554 |0 2184 83845 |1264  |Foor |07 0 0
5317 |7704 | 3388 |0 5152 584 1194 |Feor |07 0 0
w7 |7 |2sses |0 21525 (84139 |12407 | Reference |01 [) 0
8 232 |10 |0 12883 (82242 |11226  |Reference |01 0 0
825 8282 -267.16 0 -4.056 81.753 10311 Reference |01 0 0
8222 8298 27116 0 1652 81587 10.049 Reference |01 0 0
8107 8317 -276.01 0 8437 80.138 889 Reference |01 0 0
7 8255 | 20016 |0 13818 (77105 |10243 | Reference |01 0 0
71 ;e |21 o 18672 (74008 |1089  |Reference |01 0 0
%28 |m137  |28631 |0 2178 72381 11446 Reference |01 0 0
7365 8179 -288.79 0 2348 69.01 10517 Reference |01 0 0
7% |28 |2032 |0 W784 66772 9728 |Reference |01 0 0
e (w3 |2see |0 N7 (63223 |9567  |Reference |01 0 0
%2 (a7 |am7m |0 4135 6183 10845  Reference |01 [) 0
7429 |08 |30925 |0 46399 5679|1187 | Reference |01 0 0
7486 799 |3145 |0 51634 (52549 |13051 |Reference |01 0 0
76.58 80.03 -319.87 0 57.668 48612 13.258 Reference |01 0 0 L
S e e A U7 @ @

Fig. 146 - Import free-face data

3D Laser user understand that some point obtained by this tool can be out of free-face range. This outlier
points can be generated by:

e Dust

e Obstructing objects

e Wide scan window

O-Pitblast has an automatic detection algorithm for these cases and, when importing a free-face, the following
message is presented (Fig. 147).
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Question X

O-pithlast has detected 433 outliers.
Would you like to eliminate those points?

E Sim I‘ Mao | | Cancelar |

Fig. 147 - Outliers detection algorithm

The result from the use of this tool can be observed in Fig. 148.

Fig. 148 - Outliers detection algorithm results (Left: without outlier detection; Right: With outlier detection)

If the imported data does not have the hole length the user is directed to choose this value. From Fig. 149 is
possible to observe that there are two options:

e Select the bench bottom level and design the hole length until that level

e Select a determinate length value for all the holes

Confirm n
(® Bench Bottom Position
() Borehale Length

Ok

Fig. 149 - Borehole length definition

The results from the borehole length definition can be analyzed in Fig. 150.

Fig. 150 - Borehole length definition (Left: Bench bottom position; Right: Borehole length)

9.1.1. Importing Options

The user, when importing a laser file, has some option to optimize the importation (Fig. 151).

- Hole Offset
- Add as extra points
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- Clockwise

- Coordinate system

- Multiple station

- Georeferentiation of the terrain

Import Data n
Radio Vertical Horizontal  Signal X ¥: r4 Type Code barlength Face A
87.56 817 -255.4 -21.84 83845 1264 Floor 07

5152 |5524  |11924  |Feor |07
|21525 [82139 [12407 |Reference |01
[12893 [s2242 [11226 |Reference |01
|40s6  [81753 [10311 |Reference |01
[1652 (81587 |10.049 |Reference |01
8107 |87  |2700 [8437 (80138 [889% |Reference 01
) |s255 28016 (13818 |77.105 |10243 | Reference |01

0
7706 | 35388 |0
| 0
0
0
0
0
0
771 |s188  |28816 |0 [18672 |74008 [1089 |Reference |01
| . | | | |
0
0
0
0
0
0
5

8773|8187 | -25565
8 [s232 26109
25  |s282 |-267.16
22 |28 |27

7628 8137  |-28631 21179 |72381 |11446 | Reference |01
7365 [8179  |-28879 |2348  |6901  |10517 |Reference |01
733 |8238 | 29332 |28784 |6772 [9728  |Reference |01
[ | [3177  |63223 [9567 |Reference |01
|[41253 6189 10845 |Reference |01
|46399 (5679  [11878 |Reference |01
[s163¢ 52549 |13051 | Refernce 01

714 |s23 | 2%s68
2 |31 |30375
7429 808 |30925
78 |19 | 3183
7658 3003 |21a8

S e - R Al

Fig. 151 - Importation option

blo|o|o|o|ec|o|o|o|o|o|o|e|o|o|e|o
cloloc/o/o o o|o|o|o o o o|olo o o

52662 435612 12.263.

9.1.1.1. Hole Offset

Once on the field, the conditions sometimes are difficult. If the operator can’t get to the hole near to the free
face, for example, can put the laser aside from the hole (with some offset) and once importing it add that
information on the tool appropriate for that.

9%’@@@@@
® o @ @ ® @
® @ ® @ ® @

@ ® @®

= "‘4 - e
Fig. 152 - Example of the laser position (arrow is the offset)

9.1.1.2. Add as Extra Points

When importing laser information, you can add that data to the actual one. This will keep the points of the
actual one and insert the new points on the terrain.

9.1.1.3. Clockwise
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If the user has Counter Clock option defined as default on the laser, it can turn it on here. This will define the
rotation of the laser counter clock side.

9.1.1.4. Change data coordinate system

Check Topic 8.1.2 to know how to use this option.

9.1.1.5. Multiple Station®

In the field sometimes, the operator needs to make multiple scans from different places. If the that that the
user is importing was made using multiple stations this option must be selected. After that the user must
choose the way that it was made on the field and merge the information (Fig. 153):

e GPS information for each laser position and reference;

e Two fixed references for each free face (to see how it was to be made on the field click on question

button 9);
e Based on previous laser position (to see how it was to be made on the field click on question button

12)}

() GPS information for each laser position and reference
(® Two fixed references for each face 9

(") Based on previous laser posttion

Fig. 153 - Merge information tab

9.1.1.6. General Information e

Here the user can import GPS information to georeferenced the terrain (Fig. 154). It can put manually, get
reference from GPS file, use previous information or use rotation option.
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General Information H

329188.84 -5

Y 6657358.91 5

Cancel Ok

Fig. 154 - General information tab

9.2.Editing Crest/Toe - « ¢

With the Crest/Toe tool is possible to create or edit a crest and toe reference lines. When the tool is selected,
using the mouse left-click in the crest or toe real points, a new reference line will be generated. To erase
existent points is just right-click above them. These reference lines will be used for the calculation of critical
profile/burden.

rq

)

7+
T
o
[ ]

S
)

Import
Export »

Edit Crest/Toe Altitud

—~ Qe

Fig. 155 - Crest/Toe tool

Fig. 156 - Crest reference line edition
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g ey [ ®

Fig. 157 - Toe reference line edition

9.2.1. Import

The user can import crest and toe directly from file.

9.2.2. Edit Crest/Toe Altitude

In this option the user can change the altitude of crest and toe.
To do this the user must choose between crest and toe, put an altitude (meters) and click in apply.

&) Update X

® Crest () Toe 0.005

Close Apply

Fig. 158 - Update altitude window

@ Update

@ Crest O Toe

9.3.Borehole Deviation Data
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With Roddded, Cabled, Swap hole, Delete, Select and Edit the user can import, edit and interact with
boretrak information.

9.3.1. Rodded =

Clicking on Rodded the user can import the boretrak information. It will pop a window like the one bellow. The
user can import .cdp files to Probe data and .cdl files to CDU Data.

Information

\ 2
N couDae

Use North

Ok Cancel

Fig. 160 - Import boretrak information window (1)

When the user inserts the data, it will appear a message saying, “Data uploaded successfully”.

Information

N Frobe D=t 0K
& couDse 0K

Use North

Ok Cancel

Data uploaded successfully...

Fig. 161 — Message about the boretrak data

Then the user applies the boretrak information to the respective holes - Fig. 162 and click on the “OK” button.

Fig. 162 - Import boretrak information window (2)
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|

(=3¢ C1=|E &

Fig. 163 - Boretrak information successfully imported

9.3.2. Cabled &\

The user can import cabled boretrak information. All data files must be. rhd type. When the user inserts the
data, it will appear a message saying, “Data uploaded successfully”.

Hole Desviation

Information

* Data

Use Maorth

o

ok

‘ | Cancel

Hole Desviation

Information

¥ D=

Use Marth

Data uploaded successfully...

Fig. 164 — Import cabled boretrak information windows

Then the user applies the boretrak information to the respective holes (like we saw in 9.3.1) and click on the
“OK” button.

9.3.3. From Device and From File

In these two options the user can import information directly from a file or by connecting the borehole deviation
device directly to the computer.

First the user must connect the device to the computer, then choose the COM PORT associate with it and
finally give order to the device to send the data to O-Pitblast (Fig. 165).

Information X
Connect
. ~| CONNECTED:
COM Port: | COM11 SEND DATA o All data was readed.
Bound rate: 9600 —»>

ok || Cancel

Fig. 165 — Sending data from device
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Also, O-Pitblast ask the user if he wants to save a local file from borehole deviation device (Fig. 166).

Confirmation

0 Do you want to save a local file?

Sim Nao

Fig. 166 - Save local file

Then the process is the same explained on the rodded and cabled.

9.3.4. Swap Hole, Delete, Select Edit, Export RHD

In the picture below the user can see the main boretrak interaction buttons from Free-Face module.

Fig. 167 — Other hole deviation buttons

10. Boreholes

The Boreholes Tab presents all the tools and applications for borehole design and edition.

O-PitBlast - & X

Home  Topography  FreeFace [EENCIEECEN Charge Non-Electic  Electronic  Blast Results Attenuation Law  Map

€ O-PitAnalytics &¥ Blast Information & O-PitCloud G New Message

Boreholes Renumber

Fig. 168 — Boreholes Module

10.1. Boreholes Edition

Ilcon Description
- | EditHoles  Edit a single hole or a conjunct of holes

B+ | AddHoles  Add holes to an existent terrain

®= | Delete Holes Delete a single hole or a conjunct of holes

®3 | Move Holes Move a single hole or a conjunct of holes

: Edit Toe Edition of toe position of a single hole or a conjunct of holes
=

W= | Edit Collar Edit of collar position without change the toe position

i'.'i Select Holes Holes selection tool
i

©2021 O-Pitblast, LDA.

Pagina 67 de 198
| www.o-pitblast.com | All Rights Reserved



http://www.o-pitblast.com/

O-Pitblast® User Manual

. Hole shape  Hole not charge

/@ Hole Shape Hole charged (no detonator)

-
10.1.1.Edit Holes -

To edit a hole, the user can either click twice over a determinate hole or recur to Radial Menu (Chapter 6.8)
and select the edit hole icon. In a single hole edition is possible to analyze and edit several characteristics (Fig.
171).

By clicking in Edit icon the user will be able to choose wich type of holes he wants to change: All Blastholes,
Production Blastholes, Buffer Blastholes, Contour Blastholes and Ghost Blastholes. The user can also
edit the information from the First Row of boreholes or the information of a labeled borehole by clicking in
Label.

—NER
All Blastholes

1] ]
Production Blastholes

[ ] ]
Buffer Blastholes

Contour Blastholes
Ghost Blastholes

J 40
| 1 FirstRow

| A Lebel

Fig. 169 — Types of boreholes that can be edit

The user can create label, a comment or a water column by double-clicking in the borehole and going to
Others menu - Fig. 170.

Borehole Information [ =]

Fow Kumber : Geometry Charge Timing Cthers

Borehole Number
Borhole Label; [ |

Views -

Label T: [ |
Label 2: |

Type: | Production v
Comments.

Water column {m) 000

Fig. 170 — Others menu: create label (1 and 2), type, comment or water column

In the case of the selection of more than one hole the Borehole Information Window will be presented like
the example of Fig. 172.

This screen alows the user to control the geometrical characteristics of multiple holes. To change the Burden
and Spacing it is necessary an individual selection, since this option is not available in the multiselection holes
edition. In the other hand, if the user pretends to change parameters like Bench Height, Hole Length,
Stemming, Subdrilling, Inclination and Azimuth they can be modifiyed by checking the CheckBox and
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clicking in Apply Changes. If the checkbox, of any item, presents this shape -® - means that there are more
than one hole with differente features.

Hole/Row Selection |

Hole Profile Views

Borehole Information

4>

Row Number: 1

Profile Style

18

Borchole Number: [ 4 | 4 P gt crica

Borehole Label:

L]

Geometry Charge Timing Others

Hole Diameter (mm)

Drill 102 mm

v| 102mm

10

Fig. 171 - Borehole Information Window

iows -l Burden (m) Spacing (m) ¢ .
Cosit 77 2 Cicat 75 = Hole Burden/Spacing
Toe 708 B Toe 560 &
Crtical z3] Critical 560 =
Average 463 12 Average | 587 1=
.—+ Hole Geometry |
Bench Height [ 17.09 % length [ 17.09 £
Stemming | 6.00 = Subdiling [ 0.00 |2
Length 35 | Azimuth 0 [
Inclination 0 [ [ Crtical Burden
Bottom Adjustment
Agjustézmu || AdistBatian | [Topen oo A
.—+ Burden characteristics |
Ideal Burden | 298 [&] Tolerance (x) | 2D &
[ Face Points [4] Interval ~ Interval 100 [
UTM X (East) UTM Y (North) .
T T oS .—+ Hole Coordinates |
Collar Blevation (Z1) Bench Bottom (Z2)
1464 5 246 =
Configuration <

Geometry Charge Timing Others
[J Hole Diameter fmm): [ 150 mm 150 mm
Burden {m) Spacing (m)
Crest 3 Crest =
Toe = Toe =
Critical 300 2 Critical =
Average 300 5 Average =
Bench Height | 300 3| [J Length 10.70 &
[J stemming | 200 5| [ Subdiling o
[J % Length 19 5| [O Azimuth ¥
[ Inclination o [W] Critical Burden
Bottom Adjustment
Adyust Azmuth Adpust Botton To B Boltom v
[ ideal Burden | 3.00 %[ Tolerance (%)) 10 2
Face Points interval [] Interval =
UTM X (East UTM Y (North
2507 o 15.41 L
Collar Elevation (Z1 [ Bench Bottom (Z2)
3.00 = 0.00 =
Configuration ~
LI+
Apply Changes

Fig. 172 - Borehole Information Window (Several holes selected)
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10.1.2.Add Holes -

To add individual holes, the user must select the Add Hole icon and then Left-Click in the terrain surface.

o — ~@Ee@d AbdBarence
Fig. 173 - Add Holes tool

10.1.2.1.Hole Burden/Spacing

This information is showed if there is a row associated to the holes (Fig. 174). O-Pitblast calculates
automatically the burden and spacing and, for that, it is necessary the definition of each row in order to identify
the closest rows and neighbor holes. You can define your rows like is explained is chapter 10.7.

[El|| orehole information d
Geometry Charge Timing  Cthers R 2 <> T ? Geometry Charge Timing  Others
Hole Diametes (m): | Ddll 76 mm <] 76mm Borshole Number: 2 4 ) Sraight Ctica Hole Diameter mm)- | Dl 76 mm <] 76mm
Borehole Label: | ]
i p— | P— — 3
" 7 s :

Waming: You must define the row's number

AgustAzmot:| | Adust Bomom

ideal Burden | 298 [  Tolerance { 0 & v 2
O Face Ports Interval Interval 100 = Interva 100

UTM X (East UTM Y (Nosth MY (North
120 3 4858 4358

Colar Bevation Z1 Bench Botiom (22 Bench Bottom
1 s 242 242

tigur ~ t -
L I(+] LI+

Fig. 174 - Burden/Spacing info - Rows definition

10.1.2.1.1. Holes Inclination and Bench Bottom
Adjustment

To change the inclination of a set of holes the user must select them and click on the Edit Hole icon, check
the Inclination Checkbox and make the desired changes. In the example of Fig. 175 is possible to observe
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that the subdrill of the edited holes was not achieved. To correct this situation, the user must select the Adjust
Bottom button and click Apply Changes (Fig. 176). Also, the user can choose until where he wants to adjust

holes: bench bottom or layers.

Borehole Information Bl —
E E
Geometry  Charge  Timing  Others.
|
1 Hole Diameter b 150 m 150 |
N
|
Burden i
Crest |
ot !
verag age
Bench ) Lot L]
O ster [ Subd =
m] [ 0 szme |
[ [ Cical b [l
|an
Botton Adyst s
S "™ || To Bench Battom ~
7
10
Agply Changes s TS s

Fig. 175 - Changing holes' inclination (no bottom correction)

Borehale Information

x ‘

Geometty  Charge  Timing  Others

[T —— 1501

Burden

Q00 #|s 5 =0

Apply Changes

Vome -7 Sefare -7

L\

DKL -

Fig. 176 - Changing holes' inclination (with bottom correction)

10.1.2.1.2. Holes Azimuth

If the azimuth of the holes is not defined, when the user changes the inclination direction can take a wrong

value — Fig. 177 - A.

To correct this issue, the user can either put the azimuth value manually or, if the crest and toe are defined,

select the Adjust Azimuth button - Fig. 177 — B.
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Borehole Information

Row Nurber:

Fig. 177 - Adjusting azimuth. A (left): azimuth not adjusted; B (right): azimuth adjusted automatically

10.1.3.Delete Holes - -

The Delete holes icon if clicked will erase all the existent holes in the project. To delete individual holes the

user must use the Radial Menu (Chapter 6.8).
To delete a conjunct of holes is necessary to use the Select tool (point: 10.1.6) and click in the Delete icon.

10.1.4.Move Holes - *

To move individual holes, the Move tool must be selected and then, with left-click, drag the hole to the new
position (Fig. 178).

Vehura/ 00 Swtacn 007 STy

Fig. 178 - Moving a single hole

To move more than one hole is necessarily select polygon (point: 10.1.6), left-click in one hole and drag all
the holes to their new positions.
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Fig. 179 - Moving a conjunct of holes

The user also has the possibility to move the holes using move hole over line or proximity ring tool (Fig.
180). Once the first option is enabled, it is just necessary left-click in one hole and the dashed lines will appear

b4
Move

e Hole Ove

to move the hole over line (Fig. 181).

Edit Collar
r Line l

I Proximity Ring

Fig. 180 — Tools within Move button

bl Hlex 0

Vekrm: 00 Suface 00m

Fig. 181 — Move hole over line.

When the user clicks on proximity rings, a pop-up window will appear to select/deselect the desired radius (1,

2 and/or 3) and to assign the desired value for each one.
Proximity Rings n

mr . [ Proximity Radius #1: 1002
“* Move Edit Collar
[ Proximity Radius #2. 3002

Move Hole Over Line (4 Proximity Radius #3 1005
Proximity Ring oo III

Fig. 182 — Proximity ring enabled
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Volme: 00 Surnze 00mF Inte Imeaile Halnx & Selecwd 0 !xoﬂe i + +  MoveBorehole
Fig. 183 — Move hole using proximity ring

10.1.5.Edit Toe -:.

Hole inclination is directly connected with toe position. To change it, the user must click on the Edit Toe and
orange dots will appear on top of the hole’s collars. With the left-click the user must drag these dots in order

to positioning the hole’s toe (Fig. 184).

Vobim 35451

Fig. 184 - Toe Edition (Single hole)

For a conjunct of holes, the procedure is to select them (point: 10.1.6) and drag to the desired position.

©2021 O-Pitblast, LDA. Pagina 74 de 198

| www.o-pitblast.com | All Rights Reserved


http://www.o-pitblast.com/

O-Pitblast® User Manual

a1 v ALY AR ot

e -+

Fig. 185 — Selecting a conjunct of holes

e Pararrm———

Fig. 186 - Dragging a conjunct of holes

10.1.5.1.Send Toe to the Select Line —

This resource is found within the edit toe tool (Fig. 187). It allows the user to adjust holes toe position sending
them one by one to the desired line. The first step is to draw a line, where the user wants the new toe position.
After that, once this option is enabled it is needed to click in the line and click the desired hole. Then, the holes

will extend to the selected line (Fig. 188).

n Nt .-Dele1e' &EdltToeli'_\_jSelect‘ 4 Bu

btd
Edit  Add ."'Mqve ~ | == Send toe to selected line Sp

Hole Hole

Boreholes
Fig. 187 — Send toe to selected line

e _

Fig. 188 —Send toe to the select line: 1) Line selected in blue; 2) Toe position changed to the new position
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10.1.6.Select Holes -

The Select tool allows the selection of a set of holes in order to delete them or change their characteristics.
To proceed, the user must left-click in the terrain and build the polygon around a conjunct of holes. To finish
the selection is necessary to right-click in order to close the polygon (Fig. 189).

2545 8

Fig. 189 - Holes Selection tool

Other way to select holes is to press ctrl and left mouse button over the holes (Fig. 190).

Fig. 190 - Holes selection one by one

To move, delete or add polygon points, the user must left-click on polygon points and use the Polygon
Selection Radial Menu (Fig. 191) to proceed with the desired action.

Add Point
Move Point

Delete Point

Clear All Points

Move Point to Coordinates

X838 vma 2 Vibma3t4SiHst  SebmAnER e e 4 A SdmiBorshole

Fig. 191 — Polygon Selection Radial Menu
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10.1.6.1.Use Crest

The user can select using crest points — like shown in polygon using crest (chapter 7.2)

10.1.7.Free-Face Profile Control - =

O-Pitblast® determines the free face profile for all holes. After defining the rows, the user can check each
profile on Edit Hole Window (Chapter 10.1.1).

10.1.7.1.Straight/Critical Profile Style

This option permits select the views between a straight profile or a critical one (Fig. 192). The Straight View
defines a straight profile in accordance with the free face. In the other hand, the Critical profile identifies the
line that connects all the critical points along the free face.

Borehole Information Borehole Information

Row Number «
Borehole Number: 1 |

Fig. 192 - Profile Style: Straight/Critical

10.1.7.2.Analyzing Critical Burden

To analyse the critical zones of each hole the user must define the Ideal Burden, the percentage Tolerance,
the Face Points and the visualization Interval (Fig. 193).

deal Burden 300 5 Tolerance 20
[] Face Points nterval 3.00

Fig. 193 - Critical Burden Definition

4k

4k

This info is important to identify projections potential risk zones (like the red zones) (Fig. 194). To eliminate
this risk zones, the user can, in advance, adjust the crest burden or inclination of each hole.
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Fig. 194 - Projection potential risk zones

For better viewing by the user, is possible to define a 3D limit zones and analyse with a full definition (Fig.
195).

e -

Fig. 195 - 3D Burden Limit Zones

To see the critical profile of the holes that are not in the first row the user must click on critical burden button
(Fig. 184).
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Borehale Information
Row Number 2 4 ) Geometry | Charge  Timing  Others
Borehole Number. 4 P s ciea Hole Diameter fm): [102 | 102mm
Views ~| g ‘\e { =y l|
WA o § | o s o

OB

3
Ol e

Fig. 196 - Critical burden

10.2. Table

Here the user can see all the information of the holes on a list. Also, he can put visible or invisible the holes
on the terrain (one by one) by check or uncheck the option Visible.

Boreholes: 30

Nurmber Label Burden Spacing Stemming Subdiling Diameter Visible A
_ 2715 3108 l07 0 150
2 2343 3.021 07 0 150
3 a 3.002 07 0 150
4 3138 3018 07 [] 150
5 318 M 07 [] 150
6 32 3043 07 [) 150
7 2384 303 07 0 150
3 3014 3.001 07 [] 150
3 2398 3013 07 (] 150
10 2537 3013 07 0 150
il 2137 307 07 0 150
12 3145 3015 07 ] 150
13 3289 3001 07 ] 150
14 2309 3012 07 0 150
15 323 3.029 07 [) 150
18 316 303 07 [ 150
7 304 3026 07 [] 150
13 3064 3001 07 [] 150
15 30 3. 07 [] 150
3101 3.009 07 0 150
21 315 3053 07 [] 150
2 1183 30 07 [] 150
2 33 3.001 07 (] 150
] 3314 3.008 07 [] 150
F3 3249 32 07 0 150
2 1173 3021 07 [] 150
77 12 3018 07 ] 150 | O

Fig. 197 - List of information of the boreholes

10.3. Burden and Spacing * -

By clicking on this option, the user will be able to see the burden and spacing design by the topography and
holes pattern (Fig. 198 and Fig. 199).
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Fig. 198 - Burden tool

Fig. 199 - Spacing tool

If the user wants to change the burden defined by the software, he needs to click on the arrow present in
burden/spacing tool near to holes and drag it to the place he pretends (Fig. 200).

Fig. 200 - On the left: first position of the burden; on the right: new burden position

Another option inside of this tool, is the option to see the radial menu by clicking on the arrow present on
burden/spacing option. The user can:

- Reset burden/spacing

- Get coordinates of the position of that burden/spacing

- See the size of burden/spacing
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Reset burden

== Get coordinates

t

See size of the
burden/spacing

Fig. 201 - Radial menu of burden/spacing tool

10.3.1.Check Minimum Burden and Spacing

With this tool, the user can verify the minimum burden value. If the project is distant, it will approach and
highlight the associated hole.

w EESMW OE M e
Piom ] A G o D e T | e

X1293 Y2506 22000 inko Invaile Holes 0 Selected 1 +  EditBurden

Fig. 202 — Check minimum burden tool

The user can do the same related to spacing using check minimum spacing tool (Fig. 203).
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X1337 V2458 22000 Voluma: 00w Sudace 00 ino Invale Holes 0 Selected 2 30| Q® - +  EditSpacing

Fig. 203 — Check minimum spacing tool

10.4. Off-Set

The Off-set tool is used to create a reference line to mark the hole in the field. Once selected, an offset window

will pop-up (Fig. 204). Then, the user must select an arrow (5) to enable the entry of burden values (u) -
Fig. 205.

ORI

‘T . Py -
+ B~ 0o - 5. wr -l ® Nt ] i g! R oo -
W s Updete [, L = .
it - K - Altit oot . - h 1 Z 'y 4
Fae fas W Mow - oo - OB @ - Afte Pl |y |- (D b6d  ne | Pt iroort - AR o Zonm | Egort
< Renumber Pattem Data
X

I=EECP
Lddd

o

- = e .

TR T I |
|53 . ) . QW . . . L 4
f G e s [ s ‘ 9| 8 e | e | |
. e o . . . e e e = ‘

\ \

5 3 4 ‘ 5 6 7 8 9 10‘

e o o o e e o o o o

| |

X026 Y2689 22000 Vokima 00n7 Sudace 000 Info Invisitle Holes: 0 Solected:0 nfde o

Fig. 204 — Off-set tool
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fokime: 0002 Sutson 0052 e Istiatoles D Sescadd B-Ee :
Fig. 205 — Off-set tool: select arrow
Off-set B 22 23 24 25 26 27 28 29 30
Burden m): [3.00 |3 ¥ —| @ | " hd 2 * * b i hd ® - !
] ]
el om NP T P E w o |
Line 2 300 L L J [ I L] L J w L J i J - L ] 1
Line 3 300 | |
‘1 2 3 4 5 6 7 8 9 10 '
& - - - - W ® - - L -9

Cancel Ok

Fig. 206 — Example of entered off-set values

10.5. Visible/lnvisible and Renumber

Icon Description
> Visible All boreholes get visible.
‘C?.':} Invisible The selected boreholes get invisible.
- With viation : . . L
N da;[a deviatio The boreholes with boretrak information get invisible.
By choosing a star point the user can renumber de boreholes that
Renumber
» he wants.
Edit’s hole label
*a_ Automatic Saves the last number that the user use to renumber the next
Increment borehole.
|_|1| Renumber all Renumber automatically all boreholes

10.5.1.Visible or Invisibles Holes <~ #
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The user can hide the select holes in the terrain by clicking on the Invisible button (@-9). To put them back
visible just click on the Visible button (C?';‘)).

(B): invisible boreholes (with deviation data).

Another option inside of the Invisible button (Fig. 208) is to with all holes with borehole deviation data.

Update [ 5t3
@ |r*.'i3i|:-|5l Altitude

5" With deviation dat

Fig. 208 . Option to hide holes with borehole data

10.5.2.Renumber »

The user has many ways to renumber the holes. First way is clicking on the renumber tool (“#%), choose a start
number and start dragging the hole between holes (Fig. 210). If the “Automatic Increment” (-ﬁ-) is on, when

the user takes the mouse out, the starting point will be automatically update to the next number where the user
was. If it is off, it will keep the number defined in the start point.

=) Automatic
Increment
N Renumber
Star 1 . @ Al
Renumber

Fig. 209 - Renumber tool and start point

h
Fig. 210 — Renumber tool

If the user uses the option renumber all (@) it will automatically update all hole’s number.
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10.5.2.1. Floating Holes

In this option the user will be able to import holes from previous blasts. It's important to remember that the user
must have terrain and the holes that he’s importing must be inside of the coordinates of that terrain.

After clicking on the importation option (Fig. 211) and choose X, Y and Z for collar and toe (of the floating
holes), the pattern will appear like shown on the pictures (transparent).

Fig. 212 - Example of floating holes

After that the user can create the new pattern based on the previous position of the previous blast and prevent,
for example, deviation of the new holes during the drilling process.

The user can also delete the holes (Fig. 211) and create a critical distance (Fig. 211). This last option will allow
the user to define a critical distance and O-Pitblast will calculate if the new pattern it is too close to the old
pattern.

@ Distances calculation x

Critical distance (m): 200 = Calculate

Close

Fig. 213 - Option to define the critical distance
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FioatingHolesDistance

2e5m Volum 00 Sudace 00m & rvatie Holas 0 Selectes 0

Fig. 214 - Critical distance between previous hole (from previous blast) and new hole (for the new blast)

In the case shown in Fig. 214, it was defined a critical distance, for example of 1.40 meters between holes. In
this case, a green line it is shown when the holes are at a bigger distance than the entered value. If the holes
are positioned less than 1.40m apart, warnings will appear in red.

If the user moves each hole, the software will recalculate the critical distance again.

10.5.2.2. Edit Hole’s Label

In this tool the user can create a label hole by hole or automatically.
If the option one by one is checked, the user can choose a text, a number to attached to the text and if he
wants that number to increase automatically (if yes must click on” Increase Number”).

& Edit Labels X
O Automatically v (® One By One
Row Character  Number Tedt: | |

Number 0+

Increase Number []

h A Hole8 Hole9
Hole s Nirgallinge o
i Hole2 pole3 Holeq Holed \ .

\ :
| [ NIVARL WS S

Fig. 215 — One by labeling

If the option automatically is checked, the user must define for each row what text he wants, the number that
will start in each hole (of a row) and after that click in apply.
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) Edit Labels % = P -
: s b A N
@ Automatically + Apply O One By One P————— \J\ o ?‘ﬁ . m

c1
c2 Cc3 c4
Row Character  Number ) \ ) \
A 1 g7 B8 B9 % B10
B1 B5 B6
Row 2 8 1 : B2 B3 B4 ‘
Rowd  |C i : A7 A8 A9 A10
Al AS A6 \ 4 \
A2 a3 M

[ Apply only in unlabeled holes

- — “~

Fig. 216 - Automatic labelling

10.6. Update Altitude

This option allows the user to update the altitude of the boreholes. Clicking in this tool it will appear an option
to open a file (this file must contain hole numbers and new altitude of the hole). After choosing the file it
will pop up a window to connect hole number with altitude (Fig. 217). After that the user clicks on the download
button and the altitude of the holes will be updated.

Column( Column1 “
NUMBER ~ | ALTITUDE v
1 2na
2 N3
3 27136
4 24
|5 2745
6 2Nns
\7 27.68
18 2ns
9 27184
110 2ns
n 2n.s2
112 27194
13 27205
14 272
15 223
1® ™ |
] Use separator [] Headers Name h @

Fig. 217 - Update altitude window

10.7. Rows: Creation and Edition

Icon Description
BE® | Add row Create a new row
+

- ‘ One by one  Create a row near to other
ne .i Line Editor Select holes to define from which row they are.

L L1

4 | Hole by Hole Define rows by holes individual select

4 | Byline Define rows by drawing a line over a conjunct of holes
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‘ B ‘ Clear all Eliminate all rows

10.7.1.Add Row ' =

When the user clicks on the Add row icon (Ill) it will pop up a window to define the row number and the
spacing between the holes.
Add Row n

o
Spaong

Cancel Ok

Fig. 218 - Add row window

After defining the parameters, the user must click one time on the field (1) and then drag the mouse until the
place where he wants to build the row (2) - Fig. 219.

Fig. 219 - Creating new row

On the other hand, if the user wants to create a row near to other it has one option for that. On create row

near to another (*:*) the user it will be forwarded to a window with the option to define spacing, burden,
after which row, he wants to put the new one, the row number and type of pattern.

:

Fig. 220 - Create row near to another
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10.7.2.Line Editor

The Line Editor tool permits the attribution of a row ID to each hole. There are two main options:
Hole by hole: The user must define the row number in the Row Control Box and drag the mouse

over a hole to assign a row ID (Fig. 221).
By line: The user must define the row number in the Row Control Box and draw a line over a set of

holes to assign a row ID (Fig. 222).

G e @ e @ e @ e e § e @ e e G e S0

[ | 1 2 3 1 5 & 7 8 g 10
43 £ £ £ o b b 0 &
¢ ¢ ¥ @ ¢ ¢ ¢ v v

L

Fig. 221 - Line Editor: Hole by hole

=
S S N N =L L Lo L

Fig. 222 - Line Editor: By Line

Purple triangles illustrate that the rows are not assigned.
To delete the information of the rows the user just must click on Clear All button.

10.7.3.Prepare Rows

When the user uses this option, it will pop up a window that works the same way as the Row Control Box. If
select a row or numerous rows the holes with hole deviation measurements will appear all align on the report
(as they were on the same row). To delete the information of these tool just click on reset button.
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Prepare Rows n
Row Number: 1 =
Cancel Ok

Fig. 223 - Prepare rows window

o ‘
Raset
o Tl !

Fig. 224 - Reset tool

10.8. Pattern

Icon Description
1 Pattern Creation Create a pattern over an existent terrain
Create a pattern from back based on a line angle or a single
A From Back . b g g
point or a line
Edit Burden
«1-0 and Auto edit of burden and spacing through a previous pattern
Spacing
- Along line  Create holes along line
Between S
i . Create a pattern between one specific line and the crest.
Line_Crest
Between
O Line_Crest Create a pattern between crest line and line back of a polygon
Polygon
::‘!’ Import Pattern Import holes from file
(XX ]
i i | Rotate Pattern
- ++ | Rotate 90° Rotate the entire pattern or a conjunct of selected holes 90°
L to the Right to the right
-+ | Rotate 90° Rotate the entire pattern or a conjunct of selected holes 90°
to the Left  to the left
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Turn Turn the entire pattern or a conjunct of selected holes
B Vertically vertically
B Turn Turn the entire pattern or a conjunct of selected holes
. Horizontally horizontally
:EE:E: Import Zone Import blast polygon from file
Si Type
T Production  Attribute the Production Blasthole ID to a hole or a conjunct of
Blastholes  holes
mm Buffer Attribute the Buffer Blasthole ID to a hole or a conjunct of
Blastholes  holes
n Contour Attribute the Countour Blasthole ID to a hole or a conjunct of
Blastholes  holes
| Ghost Attribute the Ghost Blasthole ID to a hole or a conjunct of
Blastholes  holes
}10 15 Hole Attribute the 1% hole ID to the holes that where defined as the
first row
Export Export your borehole information (only .csv files)

10.8.1.Pattern Creation -

For the simple pattern creation, over an existent terrain, the user must select the Pattern Creation tool. It is
necessary select the pattern characteristics on the Pattern Window (Fig. 225) and then, left click in the terrain.
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® Square Pattern

———e@ Staggered to the left

’—0 Staggered to the right

Pfem X
ia! .-.n. L Multiple
cove e D Burden/Spac.

Burden {m): L
Spacing (m): - 3.00 E

Holes per Row: [ 10 E
Number of Rows: | 3 E
Azimuth: [ 1800 o
Attenuation (%) | 15 z
Attenuation 2 (%): 15 =
Creat Tos Use label
[pe—
Crest and Toe 8 — Edit label
Ok

Fig. 225 - Pattern Characteristics Window

The user can pre-visualize the hole’s position in the terrain (by clicking on the terrain once) and do changes in
the characteristics before confirming the final position (Fig. 226).

LN

Fig. 226 - Changing Pattern Characteristics

Besides that, the pattern position can be manualy adjusted by moving the Pattern Position Adjustment icon
‘¢ and the azymuth can be changed in the Pattern Characteristics Window or by dragging the Rotating
icon €.

The user can check the option Multiple Burden/Spacing to creat a pattern with multiples burdens/spacings
between rows.
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Pattem X
30 B
00 |-
es pe 0 =
e 3 :
1800 |2
Attenuation (%) 15
15 — —
Use labe o . 0 .
Crest Toe —
Crest and Toe *=— Edit label
Ok

Fig. 227 — Multiple burden/spacing per row

The user clicks on the Plus button to add the number the rows that he wants. To delete just click on the Delete
button. To change the burden just click on the row you want to change and write the number of
burdens/spacings.

A, Patem 3

. i <§>
i | estiael :

1
o : e

Fig. 228 — Editing the burden/spacing per rows

10.8.2.Attenuated Pattern Adjusted to Crest, to Crest
and/or Toe

In this option the user can (if the crest and toe is defined) attenuate the pattern to the crest, toe or both.

10.8.2.1.Attenuation

If this option is on, the user will have an attenuation on the burden. This value means that the burden in
attenuated by, for example, 15% in each row (Fig. 229).
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B4 Attenuation (): | 15 Ii”

Atenuation 2 (%): | 15 = |

Fig. 229 - Attenuation option

For example, if the user wants the last line horizontal, the attenuation between rows must increase (Fig. 230).

N

EXFIEEETET

Fig. 230 - Last row horizontal

After that the user has three options. Adjust only to crest (Fig. 231), only to toe (Fig. 232) or crest and toe (Fig.
233).
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Fig. 232 - Adjusted to toe (the blue circles represent the toe of the borehole)

A

Fig. 233 - Adjusted to crest and toe

If the user clearly sees that the line from one point of the blast to another (on the free face is not well defined
can change it) by right-clicking on the purple spheres (Fig. 234).
- = S

......

Fig. 234 - Purple spheres (on both sides)

It will pop up a radial menu where the user can:
- Move the point
- Eliminate the point
- Clear all points
- See the coordinates of the points
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Move point

Get coordinates of N
the point

== Delete point

Clear all points

Fig. 235 - Radial menu of attenuation points

10.8.3.Pattern Creation Tools
10.8.3.1.From Back

The user can create a pattern using from back tool. Once this tool is selected, the following window it will
appear:

@ From Back b
Y  Buden@m):  3pp/s| Offsetm:  ppp=
Spacing (mi: = 3004 Offsetm:  pop2

?N—? [] Reverse Rows: 104
$ = Edit label [] Staggered
% " Apply

Fig. 236 — Editing the burden/spacing per rows

Basically, first it is needed import/create a back line. Then, it is possible use three mechanisms to create
pattern from this resource: based on a line angle; based on a single point; and based on a line.
¢ Based on aline angle:
o Select the back lines (left click on them) and choose the angle
o Choose burden, spacing and number of rows
o Define the offset (distance of the 15t row from the back line)
o If needed, the user can choose the burden/spacing per row
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———— 3 / X //
Ol N

Fig. 237 — Pattern creation using from back based on line angle

e Based on a single point:

e}

Select the back lines (left click on them) and then, left click on the terrain to select the point to
converge your pattern

Choose burden, spacing and number of rows
Define the offset (distance of the 15t row from the back line)
If needed, the user can choose the burden/spacing per row

rj -‘:‘.:."" ¥ A ‘ R R » /. LYY \ /
tf ; . — d /

A A
At @ A \ : Y \ 7 7 /

Fig. 238 — Pattern creation using from back based on a single point

e Basedonaline:

o Select the back lines (left click on them). Then, right click on the terrain and drag the mouse
to create a line
o Choose burden, spacing and number of rows
o Define the offset (distance of the 15t row from the back line)
o If needed, the user can choose the burden/spacing per row
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Fig. 239 — Pattern creation using from back based on a line

10.8.3.2.Edit Burden and Spacing

Edit burden and spacing tool will make it possible to modify a previous pattern. The user can enter with an

increment related to burden and/or spacing per row (

000

) inside the edit window.

J==HID & P e

Fig. 240 — Edit burden and spacing tool

The arrow icons inside this window also enable to move the blast to left, up, down or right. And the step entry
means the value to be added to the Ax and Az increments according to the user clicks on some arrow.
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10.8.3.3.Along Line

The user can create or import a line. Once there is a line, then it is possible to create a pattern using the along
line tool. After clicking on this tool, a holes along line window will appear to define spacing and offset as desired.
With just one click, the line will be selected and with double-click on the line, the holes will appear according
the adjust (Fig. 242).

° = bl Hees 0 Senoud N [
Fig. 242 — Pattern creation using along line

Sutaca 00

10.8.3.4.Between Line_Crest

This tool will help the user can create a pattern between one specific line and the crest (Fig. 243). First, it is
needed to create/import a crest and line. After this button is selected the crest appears automatically enabled
and it is only necessary to select the line back for pattern creation. Then the user can choose the geometry
and other parameters as illustrated in the picture below and to finish click on the apply button
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© Holes Along Line x
Geomelry

Specrg m) 3505 Ofsetim: 000
Brndk | 2803 Ofeetkr  oaos [
Ao 26923 [] Sagpeedpsten

“‘..,...y.."f 1
S on00noed
00000000
voovoo.o*'

P Ty I— b Fie  Sehemd0 L H-Eje - addiclesbetweenCrestine
Fig. 243 — Pattern creation using between Line_crest

10.8.3.5.Between Line_Crest Polygon

To create a pattern through this feature, first of all the user must create or import a polygon. After selected, the
polygon selection window will open. Then the user will make the selection of crest line and line back. And can
also change geometric properties — spacing, burden, azimuth — give an off-set and select/deselect stagered

pattern (Fig. 244).

Terrain_K - O-Pitblast -8 %

P B 58 & -

€ O-PitAnalyis £F Blast Information & O-PitCloud B New Messages|
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[ roponssecin | x v
-
| Geometry — . & +
| Seowlk | 3005 Ofester | o0t | o & g —o—o. - - — =
| B 3003 Ofseter 000 | .....‘Q. S ‘ " e
‘ o ‘ 600 4
AmO® | 2796 [ Soopendsuten | ® : : ° ? © e 9020000 s :: : 2 “D Bebween Lics Crest Pobygon
| Line Back* sl i ’..:"..oéo.,‘"..‘:4‘?\???9._
| ot [omi | O | e R R b ‘... ® 0 ¢ A ) e o
q |¢::‘,Qop...6..“".,*,"§‘;’*:“.(
| v | @ ® o000 0o 20000008 ¢
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— e 20000 ®%% ¢ 6 ::’0100,‘
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©0.00 ¢

Vol 00m* o invisible Holes 0 0

Fig. 244 — Pattern creation using between Line_crest polygon

10.8.4.Import Pattern - =

To import a pattern, the user must have a list with hole coordinates. This list can be imported by pressing the
Import Pattern icon in order to open the importation window (Fig. 245).
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N

Organizar =

« Ambiente de trabalho » Holes Importation

Nova pasta

Nome

# Acesso Rapido

23 Dropbox
@ OneDrive

> [ Este PC

[&f Holes importation 264
[ Holes importation 3.t
[ Holes importation.tct

- My Passport (F:)

o Rede

*4 Grupo Doméstico

<

X

v O rocurar em Holes Importation 9
L)
Data de modificag... Tipo Tama

16/05/2016 11 Ficheiro TXT
16/05/2016 11:06  Ficheiro TXT

6/05/2 A8 Ficheire TXT

>

DNome de ficheire: | Holes importation 3.t

abir | [ Cancelar

Fig. 245 - Selecting hole coordinates file for importation

The user must define the X, Y and Z coordinates (Fig. 246) and all parameters in Fig. 247 and define if the
terrain can be generated by the borehole’s collar position (Fig. 248). Also, the user can change the diameter
units and change the coordinate system (see chapter 8.1.2).

Import Bereholes - |
Coland Cokmn1 Cokemnz Colan Colrmt Cokans ~
x “Jr I ~[roe > B g
x i z " ¥ _Tor ZToe
10853 13565 002 ¢ 13566 1130
[ 1256 1002 13566 1130

. V_T0E
1655 13565 10002 ] 13566 1130
1985 1356 000 AiGLE 13566 1130

AZMUTH

205 13365 10002 NGTH 13565 1130
2583 13566 10002 CETER 13566 1120
2285 13566 10002 oW NUNBER 13566 113
3188 1356 1002 i 13565 1130

. SUBDAILLING
T 1356 10002 oot |12 110
7 IGLOBAL | .
783 13565 10002 SLovL X 13566 1130
10883 16566 002 ICHARGE 16566 1130

€

138 16566 10002 i B 1130
16853 16566 10002 16853 16366 110
19853 16566 10002 19053 16566 213
289 16566 10002 2sn 16566 13 v
) e sepatar [ ] Poncr oy [ e ioerel @ Cotor. ot [ W x| 7 @

Fig. 246 - X, Y and Z coordinates definition

LENGTH
DIAMETER
NUMBER

ROW NUMBER
LABEL
STEMMING
SUBDRILLING
WATER_COLUMN
GLOBAL_ID
DET_TIME
CHARGE
CHARGE_DESCRIPTION

Fig. 247 - Parameters to import holes

Question

o Do you want to create a new terrain from the borehole's collar?

i

Fig. 248 - Terrain from borehole's collar
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The final stage of hole’s importation, and if the hole’s length was not imported, it is necessary to define it. It
can be possible by defining the Bench Bottom Position or by establishing a Borehole Length (Fig. 249).

Confirm n

(® Bench Bottom Position -136,12 |2

(O Borehole Length 1000 |2

Fig. 249 - Borehole length definition

10.8.4.1.From Picture

The user also has the option to import pattern from picture (Fig. 250). Once this tool is selected, a window will
open and then the user is obligated to import the external file.

Fig. 250 — Import pattern from picture

4
After the importation, the user can centralize ( #* ) the picture and zoom it or zoom out by scrolling the mouse
or using the buttons (O, = ). With the right click the user can mark the holes in the picture and them they

will appear as blue points. There is the clear holes button (@) to delete all these points. And to delete just one
of them it is necessary to right-click again in each point.

When set scale is enabled, the user can draw a line between two points and enter with the respective scale
(m) and hole length (m) values to generate the pattern (Fig. 251).

& Import Picture = o X

e ©6—9 © o o 4

» Bl Scae ) Hole Lengthin)
Clowr [o 5= | < penloi, Close import Picture Generate
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Fig. 251 — Import picture window and its features

10.8.5.Rotate Pattern - s

The Rotate Pattern tool allow the user to rotate each pattern in the following ways:
o ¥ Rotate 90° to the right
o B Rotate 90° to the left

o B Tum vertically
. W Turn horizontally

Original Pattern

Rotate 90° to the

right

left

Turn horizontally

-----
.....
......
......
-----

Siie'e &

-----
------
......

-----

......
......
.....
.....

.
....
Lol e S
''''''
.......

.....

......
......
’’’’’
.......
.......

To use this tool is necessary to have one point into consideration: if the transformed holes are positioned out
of the existent terrain they will not be moved. For that the user must expand the terrain previously to the pattern

transformation.

10.8.6.Import Zone - =

To import a blast polygon, the user must select the Import Zone icon, selecting the polygon file and define the

X and Y coordinates (Fig. 252).
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B o p | Import Data 1
x v v o] 5 v
4« Ambiente detrabalno » Polygen Importation v @ | Procurar em Polygon Importa... © 248 Fr= 0002 POLLED
e — . m @ 126% 1454 10000 POLYLINE D
- 261 1 10000 POLYLINE O
Ry Nome Data de modificag... Tipo Tama|
% Acesso Rapido hi 220 18004 10.000 POLYLINE D
£ oropbon '] Polygon T.cov 16052016 1410 Ficheiro de Valore s 1onss oo poLYLNES
aw 287 o002 POLYLINE D
. Onetie 2m &M ooz POLYLINE O
S stepc
- My Pagsport ()
o Rede
*& Grupo Doméstico
< >
Home de ficheir: [Polygon 1.cov v ®
N — 7 &
ot

Fig. 252 - Polygon importation (file selection)

After import the polygon, the user can generate holes inside the polygon by the Radial Menu (Chapter: 6.8)
or any other tool as desired.

=K %

o T —

Fig. 253 - Edition of polygon pattern

sese
ssse

10.8.7.Type -

In order to define the hole type ID (for a conjunct of holes), the user must do a selection around a set of holes
and, in the Type expansion tab, select the color for each selection (Fig. 254).

Tyve o Bastole

= t |
X "
il mn u lllllll‘

k B ::II““I'II
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mms sEmmEm
l GostBlostoles Ml > 1 Moce Colors
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[ _l 1° Festhle = _
.
- 3 3 © n o o “ “ © o @
¢4 H c . ¢ H v v : 4 B

(=3

5
.y

.
.y
.l
.
.z
.5
.z

w " " ® © v ® w » 2 2 2 u
\ 3
&
3
| 2 s . s . ’ f . © " "
—tr e T B-le v Setonto

Fig. 254 - Hole type selection
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To edit the Type ID to an individual hole the user can appeal the Radial Menu.
Note: the ghost holes will appear in a different way, like shown on picture bellow.

VA A 1l b D AR DCIDA DA S A R A RS S

& vas 7ad RN Al RN DS DS

Fig. 255 - Ghost holes (with a cross on top of the holes).

10.9. Export Pattern

The user can export the pattern no .csv, IREDES or .dxf. Also, it can export the coordinates of the center of
the blast in .txt.

IRedes

Center of Blast »

B DXF
g

Fig. 256 - Export pattern options

When exporting, the user has the option to choose between some fields that he wants to be exported (Fig.
257).
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&) Select Fields X
Select the fields:
] Number ] Burden
Label Spacing
Comment Angle
Collarpostion ~ [] Azimuth
[ Toe posttion [ Water level
[ Diameter Detonating time
Length Global ID
[ Subdriling [ Design Charge
M Stemming M Inputed Charge
B4 Row Number Collar Posttion [ Length (m)
Collar/Toe posttion: Number of decmals ¢ -2 Real Hole @ Label
[J Use toe real position: Number
Theoretical Hole @) Circle O Point
7 Change the coordinate system
Cancel Ok
Cancel Ok

Fig. 257 -.csv and.dxf fields to export

P.S: The use toe real position is an option to select if there were boreholes measured in the field and this
information about deviation has been imported into O-Pitblast.

11. Charge

On this module the user has multiple options to help him charging the holes in different ways.

2 B8 & » - Terrain_K - O-Pitblast -8 X
File  Home Topography Free-Face Boreholes [RSISSSCMN Non-Electic  Blectronic  BlastResults  Atienuationlaw  Map © O-Fithnalytics K Blast Information d O-PitCloud % New Messaged
( n
I I I i B & "‘, .
) seec - ‘
Charge Manually
Icon Description

Edit Rule Edit charge rules

IG Select by Length  Select charge rule by Length

|+ Add Charge Add charge
| | Discharge Unload holes
T | select Select holes
=
I Import charge Import a local file with charge information
|

I-;L By powder factor Charge your holes by defining a limit of powder factor

Manually feeding Use total charge information to load the holes
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-jt.] Complete charge Distribute charge by the unloaded boreholes

xj Extra Charge Add more charge to the blast

~

11.1. Add Charge - &

In the charge edition panel, the user will be able to define the charge of individual or a conjunct of holes. When
the holes are charged, a red circle will appear around the holes. Through the Radial Menu the user can access
to the charge tab of each hole and apply the desired charge by adding elements in the Quantity of Elements
option (Fig. 258).

Borehole Information n
Ch 7
Row Nisibes: 2 4 ’ T ? Geometry arge  Timing Others
Borehole Number [ 36 ‘ 4 ’ Straight Critical Packing Factor (%) 0 & [ Auto
Borehole Label: ‘ B14 ‘ Quantity of Elements: 2 B
Views ~ E
|ef.s ) S ’ Ni Explosive Qty %
Booster 450 v|100 |ud |
S 2 |Emulsion (1.12) |v|100.0 |%
Stemming Type gravel "
~ : 4 % Stemming 28.00-%
! Inputed Charge: 0.00 Kg
4
C [] Deck from layer
Deck until layer
Total Charge: 39 4 Kg
Hole Volume: 116.8 m*
Powder Factor: 0.337 Kg/m?
s 25 / i Charge Rule 3 [ZApply -

Fig. 258 - Charge Tab Window

In this tab above, the user can also select stemming type (air, water, gravel, cuttings, airbag, paraplug) and
attribute percentage to it in this tab. And introduce an imputed charge: kg for explosives and units for boosters.
This last information it will appear on the comments of the blast report (borehole information).

P.S: In the case of some holes having their charges modified on the field, when updating holes through the
server (O-PitCloud), the new information related to their charges will appear within the inputted charge field
(Fig. 259).
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Data
M L A WZ WS IR e
. S —— m‘ 15; |s: 15: 155 136 }' s
- - - - - 1 -
0 18 (Ao 137 1
oo~ I R R R
i r—— ~ Inputed Chargy ]
ey
: g forexplowves and ks forboostens
Exvlosve o
Booster 450 “l100
Oy v|1260
IBENITE 1.18 w3934

11.1.1.Add Primer (Booster)

To add a primer (booster) the user must select it from the dropdown list of the added element and introduce
the quantity of the components. The percentage (%) is not available for this element.

Geometry Charge Timing Others

Packing Factor 0 %  Auo

Quartity of Elements 1

Sav "
Charge Rule (7 sonty -

Fig. 260 - Adding primer

11.1.2.Add Column Charge

To add the column charge, the user must add another element and select from the dropdown menu the desired
component. There are two options to add cartridges or bulk explosives:

by percentage: the user selects the hole percentage to be filled by the product (Fig. 261 A)

by meters: the user selects the meters to be completed by using the product (Fig. 261 B)
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Geometry Charge Timing Others
Packing Factor (%) 0 & Ao
Quantity of Blements 2 B

N Explosive Qy %

1 [t [0 s | O
2 [Enaen012 v | &

Stemming Type: gravel ~

% Stemming 20,00 =

Inputed Charge 0.00 Kg

[ Deck from layer

Deck unti layer

Total e: 61
Hole Volume: 98.0m®
Powder Factor: 0.622 Kg/m?

o Se 1
Chargs Rule ™ sopiy -

Geometry Chage Timing Others |
Packing Factor (%) 0 & | Ao
Quantity of Bements 2 &
N Explosive Qty
00 |ud

+ om0 510 ot |0
: mismcn -~ O

Stemming Type gravel v
% Stemming 2000
Inputed Charge: 0.00Kg
[ Deck from layer 0 !
Deck until layer
C l
Total Charge: 61 B |

Hole Volume: 98.0 m*
Powder Factor: 0.622 Kg/m®

a‘:!Rule 8%)‘ -

Fig. 261 - Left (A): Adding column charge by percentage; Right(B): Adding column charge by meters

11.1.3.Add Cartridges

The addition of more than one product must follow an order, this means, that the first element to be added wiill
be plotted in the bottom of the hole and the following ones above each other’s.

To add a cartridge, the user can also select by quantity or percentage. Nevertheless, in this case the charge
model will present the number of cartridges to be loaded (Fig. 262). After creating the charge column, the user
can apply a packing factor to all boreholes (on the top of the page) and define the percentage that he wants.

Geometry| Charge Timing  Others

Packing Factor ( 0 & [ A
Quantty of Baments: | 3 [2
N_Exlosve Qy

1 |Boosterds0  v|100 ud | []

2 [Catdge sy (600 uas [

3 |Ako (08) vlo0olx (&
Stemming Type: | gravel -

Stemming 20.00-5

Inputed Charge: 000Kg

|

Saveas g. .
B Geverue Aeply =

i

Fig. 262 - Add Cértridgre's and pécking factor

11.1.4.Apply Charge Rule
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The user can mark the option Apply and choose which holes he wants to apply the charge rule.

E,/ Apply o

Fig. 263 — Apply button

To enable the option to apply a saved rule to a set of holes, the user must check the Checkbox on the Charge
Tab (Fig. 264).

7| Charge Rule 1
I N

All Blastholes

(&}

~harne Charge
Fig. 264 - Applying Charge Rule

The user must select the charge and the selection to apply the rule and click in the Add Charge icon (Fig.
265).

/| Charge Rule 1

All Blastholes

All Blastholes
Production Blastholes
Buffer Blastholes
| Contour Blastholes
Gheost Blastholes

By Label

Fig. 265 - Apply Charge rule to a type of holes

11.2. Edit Charge Rule -

To create a rule, the user must define it by selecting the elements on the Borehole Information Window.
With the charge defined, the user must click on the Save Charge Rule button and generate a new charge rule
- Fig. 266.

To edit a current rule, the user must click on the Edit Rule icon, select the rule to be update, change its
parameters and click in the update icon - B . Fig. 267
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Borehole Information n
th )
| [ —— 2 < ’ T ? Geometry Charge Timing Others
Borehole Number: 36 ‘ » Straight Critical Packing Factor (%) 0 i | Auto
Borehole Label: B14 Quantity of Elements 2 2

== "5

2 |Emusion (1.12) |v|1000|% | &

SR e

id -

Inputed Charge: 000 Kg

[J Deck from layer

Deck until layer.

Total Charge: 394 Kq
Hole Volume: 116.8 m?
Powder Factor: 0.337 Ka/m?

[\ Saveas 10
Charge Rule @MY -
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Fig. 267 - Edit Charge Rule Window

11.2.1.Discharge - *

The Discharge option, when clicked, will eliminate all the charge from the totality of holes or a selection of
them.

11.2.2.Select - ™

The Selection tool allows the user to select a set of holes and apply or erase a charge rule (Fig. 265). The
user can also use the crest to select, like shown on the polygon (chapter 7.2).

i
"
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Fig. 268 - Applying charge rule to a selection of holes

11.3. Select by Length -

The user has the possibility to assign the specific charge rule based on different length ranges (Fig. 269).

X11254 Y1516 21280 Volme 00m" Suface 00m?

Fig. 269 — Applying different charge rule using length as parameter.

11.4. Import Charge =

In this option the user can import a local file with boreholes charge information. First, it will open a window to
connect the information to the hole number and the respective charge (Fig. 270). Then the user has to select
the type of explosive (Fig. 271) and then, select the holes that wants to be charged with that explosive (Fig.

271).
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Import Data

Column0
NUMBER
Number

4 Use separator /_ [ Headers Name

Column1 ~

(GLOBAL_ID
NUMBER
LABEL
s b
2187 |
247 |
233
2333 |
298
274
2374
282
250
252
2252

ma h

= ©

[ Use imperial @

Fig. 270 - Import data (charge) window

Associate Explosives

Holes and Explosive

Number Globalld Kg
1 15611b&<87-4918-aatf-1... |250.9
2 a47baldf-8bZb-4abd-adfd.. |243.7
3 ©3b37654-1309-40d7-8a36-... [ 235.1
4 c0f3d469-94c8-493c-aaB84... | 231.7
5 2038ee46-a0d2-429-bebe... | 238.0
6 6e9e1493-0c54-4752blcc-... | 247.2
7 7495% 1c-Daal-4d87-a7Xa... | 2472
8 3c8d32c9-14Ba-4c1a-8e49-... | 254.1
9 f68a9¢cda-7d65-41e6bad8-... (2515
10 589%aceabcdb1-dedd-897-... | 2515

Explosive A
Emulsion (1.25)

Emulsion (1.25)
Emulsion (1.25)
Emulsion (1.25)
Emulsion (1.25)
Emulsion (1.25)
Emulsion (1.25)
Emulsion (1.25)

Emulsion (1.25)

Emulsion (1.25)

Explosive: Emulsion (1.25)

Selected
holes

- 4qmmType of explosive

Cancel Ok

Fig. 271 - Choose type of explosive and associate to boreholes

11.5.

By Powder Factor =

The user can charge the holes up to a limit of powder factor. First, needs to choose the type of explosive that
he wants to charge the holes. Then needs to define the limit of powder factor to be apply to every hole. Finally
clicks on Apply changes. All holes will be charge only until the limit of powder factor (considering the

borehole length of each hole).
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@ Powder Factor

Select Explosive: Arfo (0.8) Choose Type of explosive

Powder Factor (Kg/m?: 0.400/% Define limit of Powder Factor

Close Ppply Changes

Choose Type of explosive

11.6. Manually Feeding -

The user can charge the holes manually.
First, he needs to add (+) the number of products that he wants to use. To delete must click on the cross (*).

After that, the user chooses the total quantity of explosive that he wants to use, and it will automatically have
the kg that will be distributed per hole in average. To complete the action, just needs to click on Apply.

N Product [ Use Kg Per Hole (average)
1 Emudsion (1.25) ~ | 10000 Ko a 2381

x +

Waming Box Using this opfion could be a risk due fo the charge per hole calculus approximation
Hole’s volume is used for the distribution

Fig. 272 - Manually charge window

*This information will also appear in the inputed charge window.

11.7. Complete Charge*

If in the end the user has some left boreholes that need to be charged with a certain quantity of explosive, he

can use this option.
It will open a window equal to Manually Feeding but it will open apply the explosive to hole not charged yet
(topic 11.6 to know how to use this window).

11.8. ExtraCharge *

If the user wants to order extra charge to the supplier, just need to add it here. It only appears the extra charge
on the report (this charge will not charge the holes) as extra charge.
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To use it, the user must add (*) the how many types of explosives he wants to order, the type and associate
a quantity (Fig. 273).

To delete needs to click in the e button.

& Extra Charge *
Exdre
ra Explosives “Kg for explosives and units for boosters
# Explosive Guantiy (
1 B 125 | 100.00
2 Cartridge 3Kg L
o

Fig. 273 - Extra charge window

12. Non-Electronic

This tab will allow the user to add, edit and delete timing to the boreholes with non-electronic detonators.

P A8 & -

File

Ilcon

Home  Topography  Freeface Boreholes  Charge

Non-Electric Detonator

e 100ms
Fig. 274 - Non-electronic detonators module

Description

BEE>

Add Timing
Line

Edit Timing
Initiation Hole

Time Tool

Delete

Select

Surface Detonator
In-hole Detonator

Dual Detonator

Extra Initiation
System
Hole Shape
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Add a single connection

Connect holes by drawing a line over them
Edit In-hole delay

Select the Initiation point

Make connections by giving a choose interval between the
holes
Delete connection

Select a conjunct of connections

Surface detonator delay selection
In-hole detonator delay Selection

Dual detonator delay selection

Add more extra detonators

Hole not loaded with dual detonator
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Hole Shape
Hole Shape
Hole Shape
Tie-up Warning

Tie-up Warning

>>000

Tie-up Warning

. i

N Isolines
Histogram

alll g

® ™

@ Pause

Hole with deck and dual detonator
Hole not loaded with In-hole detonator

Hole with deck and in-hole detonator

Hole not connected/without detonator
Extra Dual Detonator inside a hole

In-hole and Dual Detonator inside a hole

Show time isolines
Show histogram

Play blasting simulation

Pause the blasting simulation

Ty T mEed
Fig. 275 - Non-Electric connections

12.1. Non-electric detonators
12.1.1.Add Timing - =

To add a connection, the user must select the surface detonator, in-hole detonator or dual detonator to be
used on it. Then, with the Add Timing icon selected, is just draw a line between two holes to connect them

(Fig. 276).
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Fig. 276 - Single hole connection

12.1.2.Line -

The Line button allows the user to draw a line over a set of holes and connect them automatically. To increase
the hole’s influence area (in the Toolbox Chapter: 6.4) is possible to enhance the hole diameter scale, to

facilitate the line connection.

Fig. 277 - Line connection

12.1.3.Edit Timing -~

The Edit Timing tool allows the user to change the in-hole detonator of each hole or a set of them (Fig. 278).
This option can be accessed by the Radial Menu (Chapter: 6.8) or by the Timing Tab.

Borenole Information d
e ; PES T Geometry Chage Tmng  Others
Borehoie Number 1 4 Pongrorcs  Denaion

htdd: [ Tioeohos Detatr

Views Hole In-Hole 12.5m | 500ms v

LI+

Insiol 125 | 323ms -Cuy: 309w
e ’

Fig. 278 - Editing in-hole detonator
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12.1.4.Initiation Hole — =

To define the initiation hole, the user must select the Initiation Hole icon and left click on the desired hole.
The initiation hole will be marked with the ¢ symbol and it is possible to mark several initial holes.

12.1.5. Time Tool - “~

With this tool the user can make connections with a giving interval between holes. To use it the user must input
the number of Jump Holes in the tab that will pop-up and click in the hole he wants/or make line.

lect | InholeDet.  + In-Hole 12.5m | 500ma
Decks - Simulston
[ ]
e
A amphoes: | 3 (3 O ByOck @ Bylre
Cone

. ________________________________________________|

" === B @ = B @ B &, 8 S &, o ©F

aen

ol G T T T T T T T T s A

-

H

[ @ W e e e R e e W = 1

& ——aR
1 17 17 17 17 17 17 17 17
X1884 V880 2000 Voluma: 00 Sutsca 00w ot Imsmibie Holaz 0 Selaciec 0 B-Be 4 NoElectricTool

Fig. 280 — Time tool window: first row number of “Jump holes” equals 1; fourth row number of “Jump holes” equals 3

12.1.6.Delete Connections —=

Clicking in the Delete Connections icon, a prompt-message will appear confirming to delete all connections.
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Confirm

o Delete all connections?
I Sim i Nio

Fig. 281 - Deleting all connections

To delete a single connector, the user can right-click above the connector’s cylinder.
In order to delete a conjunct of connections the user must create a selection area (Point: 12.1.7) and click on
Delete Connection icon (Fig. 282). Note: the detonator cylinder must be inside the selected area.

i
i

i

{

i

5

E
L%
»
=
®

T — ~mel3
Fig. 282 - Delete a conjunct of connections

12.1.7.Select Connections —

The Select tool allows the selection of a set of connections to delete them or changer their characteristics. To
proceed, the user must left click in the terrain and build the polygon around a conjunct of connections (the
cylinder must be inside the polygon boundaries) (Fig. 283). To finish the selection is necessary to right click to
close the polygon.

-  —
Fig. 283 - Selecting detonators

12.1.8.Surface & In-Holes Detonators — -- |

Surface detonators are use in the connections of down-lines in each hole. To design a time sequencing
recurring a surface connector and in-hole detonators it is necessary to select each item from the validation

boxes in the Boreholes Tab.
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e O—m Surface Det. -  Surface Connector 17

m s - )

Fig. 284 - Selecting Surface Connector and In-hole detonator

Two holes connected with a surface delay and in-holes detonators presents the scheme of Fig. 286.

,

-~

Fig. 285 - Surface delays and in-hole detonator visual feedback

12.1.9.Dual Detonators - i~

Since the application of dual detonators don’t require the usage of in-hole delays, so that, the option to select
it is blocked (Fig. 286).

Fig. 286 - Dual Detonator Selection

For dual detonators the visual feedback is presented in the Fig. 287.
. - . .

Fig. 287 - Dual Connectors visual feedback
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12.1.10.

O-Pitblast has sever warning signs. The objective of these visual feedbacks is to indicate some tie-up mistakes

Tie-Up Warnings - A 2

to the blast engineer (Tab. 1).

Tab. 1 — Tie-Up Warnings

m

Warning Sign O-Pitblast Example Description
Hole not
connected/without
detonator

4
N ~
o S
Extra Dual

Detonator inside a
hole

In-hole and Dual
Detonator inside a
hole

12.1.11.

Extra Initiation System - ©

This option will allow the user to add an extra detonador to your initiation system. Once selected, the window

to enter with this/these extra will appear (Fig. 288).
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Extra Initiation System
Exre o Systems mater for Sotoratng cord and unts for
s _ Quewty )
Detonatig Cond 10ms v|100

| InHole 24m 4TS v|a00

Suface Connector 7.8m17ms v|200

Fig. 288 — Extra initiation system

All the information entered will be shown in the blast report (Fig. 289).

Blast Plan
@ n-pltl:llast Blast ID: O-Pitblast
Blast Plan Project Information
D‘plthlast Blast ID: O-Pitblast e name Dee: 11120201254 Shotfeers O Pt
Coumtry: Location: DR Rese.: O Pt
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- = - = Explosie Cost
Site name. Dmes 14/33/2020,13 %4 shotfeer: O-Prblast T - ) m ) S ) v
Country: Location: DAB Rese.: O-PAbiast [ SN T8 AR L] [
Accessories Ordering [ Total 000 |
Pradut [ Type I Chantity
Swrface Connector 1Imasms | Suriscecennecwr | 10 Accessaries Cont
Surface Connector 4 BmiTms | Surfacelonnector 1 114 Acoavsories Frodut Crantity Us Price Total
Iin-+ole 21md T8ms InHale Delay 120 Ectrang Detenater 10m 120 ) 163189
Booster 450 | Booster | 130 L] i L L
I = FIIE 1
Detonating Cord Drilfing Cost
[ Produt [ Gramature ig/m) | Metens [ ] T Watery T i rice T Totnl 1
L } 7 1 1307 T [ I [ i
Extra [inputed masually) L Tota (3 1
Produat Tywe | Quantity
Detorating Cord 10ms Det Cord | 10m Inguted Moy
In-role 24m47Sms 1 o 1 ol o) T 1 T G e T o
Surface Connector 7 SmiTims T Surface T 10w Ot (e o s B4 L
e Bachenic LT3 Surface Connector T8mitms | 200 o [ 357 I [0
e Bab— Bactrenk L Blectronc Detonator 13m I 300 us I 218 I L E]
Blectroric Detonater G | 100 wd [ 000 [ 000
o [IEET)

Fig. 289 — Extra initiation system

©2021 O-Pitblast, LDA. Pagina 122 de 198
| www.o-pitblast.com | All Rights Reserved



http://www.o-pitblast.com/

O-Pitblast® User Manual

12.2. Decks

N . N HE
e oa S| %t
Show Con.: f Sort de C
Decks a S } i Decks
Decks
Fig. 290 - Decks options

This option allows the user to add timing to holes with decks. First, the user must choose the decks that he
wants to use by clicking on the pencil (f). The user chooses the detonators that he wants to use on decks
and add them by click on the arrow ().

500 inhole

ID 450 ms

In+hole Detonator 500
ms 475ms x Sm

on

Fig. 291 - Add detonator window

After choosing the time for the decks, the user must define if wants to connect from the bottom or from the top

(l). Then chooses the Mode to connect decks: surface in-hole, dual in-hole or in-hole connection (Fig. 292).

= T

¥
[ U B ¥

Surface

Inhole

Dual

Fig. 292 - Type of deck connections

After those steps, the user clicks on connect decks button (**) and left click on the holes he wants to connect.
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Fig. 293 - One deck per hole (decks with connector of 450ms)

If the user clicks on Show Decks will see how many decks every hole has and the timing.

Fig. 294 - Show decks option

P.S: A green hole warning (triangle shape - A) means presence of decks.

12.3. Simulation
12.3.1.Isolines - =

After defining the Initiation hole (Chapter: 12.1.4) and activating the Isolines icon the user will be able to
observe the time isolines (Fig. 295).

Fig. 295 - Time Isolines

To change the time isoline’s interval, in the simulation section, the user must adjust the box presented in the
Fig. 296.
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Isolines: | 100 ms

-

Fig. 296 - Adjust Isoline's Interval

12.3.2.Histogram - «!

The Histogram gives a graphic feedback of the behaviour of the tie-up applied to the project. Analysing the
blast histogram is possible to identify the number of holes initiated at the same time and the maximum
instantaneous charge (MIC) (Fig. 298). For the last one, the user must check the Use Charge checkbox.

Histogram u

16
2
(0}
8
4
0
NS5 S0se ST2S(EEEE e 665676 700-708
sose st seeen DR crme ssoes 62
500ms — 1
Window: | 8 -5 [ UseCharge [ Hde nul values [ Cummistive  500-508 &
Fig. 297 - Histogram - Number of Holes per Delay
Histegram n
o724
1024 - [|
o
508-516 o O
500-508 628-636 B82-7
[pooms - b +]
Window: | 8 2 B4 UseCharge [ Hide null values B4 Cummuistive  585-596 e

Fig. 298 - Histogram - Charge per Delay
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Tab. 2 - Simulation
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12.3.3.Play - o®

The Play button will start the blasting simulation. During the simulation, user can press the play/pause button
to freeze the image and evaluate possible issues from the time design.
By the Simulation Speed buttons, it is possible to adjust the simulation velocity (Fig. 299).
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Simulation Speed
( ) ..| ( ) ] )

Fig. 299 - Simulation Speed Adjustment

Tab. 3 - Blasting Simulation

Blasting Simulation

12.4. Add Extra Detonators

The user can add extra detonators in one (or more) holes. Just needs to left click twice in one hole and open
the timing tab.

He clicks on plus sign (?) to add extra detonators and left clicks along the hole to position them. To delete just
clicks inn the garbage sign (¥).
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d Geometry Charge Timing Others

Geometry Charge [1ming Others .
etonators

Detonators Type Inhole Detonator A
Type Inhole Detonator Hale Dual Delay 17 x 500 v
Hole Dual Delay 17x 500 v Edtra1 |cordel v
Extra2 |cordel v|v

i “ B

5) cordel - Delay: 500ms

' 4) cordel - Delay: 500ms

- Delay: 500ms

w
o
a
[

2) cordel - Delay: 500ms

1) cordel - Delay: 500ms

Dual Delay 17 x 500 - Delay: 500ms

Dual Delay 17 x 500 - Delay: 500ms

-

Fig. 300 - Adding extra detonators

13. Electronic Detonators

This tab will allow the user to add, edit and delete timing to the boreholes with electronic detonators.

BRI Aroncir S8
File Home  Topography  FreeFace Borsholes Charge  Non-Hlectnc [NSESUSESN BlastResults  Atienuation Law  Map @€ O-PitAnalytics ¥ Blast Information & O-PitCloud I8 New Messaged
ay v A8 30me/m - RS 00ms/m - ; = - + n Delay inter decks @ peed
O O 2, muml wum S RS B @ st |m o
Directar | - D P port Bl are Check 5| Sort Delayinner decks - P 100ms
> h Daveytronic ™ . . . . Oms 5
Electronic Detonator 2l Deck Simulation

Fig. 301 — Electronic Detonators Module

Icon Description
- | Direction Make connection with the possibly to define the direction of the
Vector blasting
(4, | Center Lift Make a center lift blasting

Multiple directions

y Time Tool Make Inter-Rows and Inter-Holes connections
- -
’ Edit Time Change time connections individually (hole by hole)
4
""" | Delete Delete connection
© = | Isolines Show time isolines
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il l Histogram Show histogram
@ Play Play blasting simulation
® Pause Pause the blasting simulation

13.1. Direction Vector ©

To use this button the user must have boreholes. Then the user must select the direction that he wants for the
blast.

Is possible to change the Burden Relief Burden (BRB), Burden Relief Spacing (BRS), Angle and Azimuth
of the vector that the user wants for the blast.

Burden Relief Burden q r Burden Relief Spacing

ERE |3.0 ms/m ERS |0.0 ms/m

Angle  QEEEE /nole 900° S 0218000 | i Azimuth

Electronic Detonator

Fig. 302 — Parameters that change the direction vector

The user can move the arrow or point it to anyplace he wants.

BRE 30ms/m . BRS POms/m
Angle (90.0¢ = Az 180.0¢

Electronic Detonator
B 7S A PSR o TS0 B0 TS0 od B vt) oo o o Rl Wt £ 25% S f Dty i e S o A HE O SV |

L SR B B L S L LR I B T B B R IR N N RE L B B R

{
L?
, T m@ge
Fig. 303 — Direction Vector window
13.1.1. PolyLine Tool
Inside of this option, the user as “Polyline tool” (Fig. 304).
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PolyLine Tool l
| 24

Fig. 304 - PolyLine tool

On this section, the user will be able to create a polyline in the position of the terrain here he wants to direct
the blast (Fig. 305).

e o e : :
az g rz.a —8 vz.l . g 9 g g g
e ©¢ ©¢ o & o © © o o
3 Al L —) L8 oy ¥23- B — 0
® © o o o o ; o
0 2 - L2 Ll 2 " L] L 1
[ .
o
o
34 3 4gh Ay g‘ 3 2’4 24% 2‘ .~
o o o
508 4t 4% Bv e 2% 2' % 9‘ ’A
a3t 84 ’4 g 4t 94 v.u ?l ’ ,
<o

s

Fig. 305 - Two example of blast direction, depending on the polyline position

To change the BRB, the user must click CTRL plus left-click over the tool or scrolling the mouse over it, and
then a pop-up window (Fig. 306) will appear with the possibility to change the BRB and to define the starting

time, for the first borehole.

BRB (ms/m): 3002
Start Time (ms): e

Blast starting time set to 0

Fig. 306 - Window to change BRB and starting time

To move the tool, the user must click in CTRL + left click and drag for another position.
To delete the polyline the user must click in CRTL + right click (over the polyline).

13.2. Center Lift -

The user can simulate a center lift blasting by click on the Center Lift button. It will appear a blue circle that
can be moved around the blasting area, to create the condition that the user wants.
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Fig. 307 — Center lift window

Inside of this option the user can use the tool multiple directions. The user draws the direction arrows from
the center lift point and choose which BRB will be associate to that arrow (they are referenced by color). To
move the center lift, the user must use crtl and with left button of mouse drag the point.

“Use CTRL « left mouse to move certer.

e | o]

Fig. 308 - Multiple direction option

13.3. Time Tool -

With this tool the user can create different times between rows and holes. It will pop-up a window that allows

the user to choose the time that he wants for each (Inter-Rows or Inter-Holes) and see which holes are not
connected.
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Tool n

Inter Rows (ms): 2% =
Inter Holes ms): 15 -

First Time (ms): 0 =
Non connected: 0 x
0

IC

Fig. 309 - Time tool tab
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Fig. 310 - Timing between Rows and holes

To use it the user needs to define if he wants to connect first inter-rows or inter-holes, choose the time and
start dragging the mouse to create the connection between rows/holes. Also, he can define the first time (of
the first borehole).

To delete a connection the user must right click on the first borehole that he pretends to keep. The connections
and all information’s after that borehole will be deleted.

13.3.1. By click 2and Drag and Connect Tool ¢>

Below the Time Tool option, the user as two different tools: By Click, Drag and Connect and Old Time Tool.
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. RE |3.0ms/m
- -

 Angle [900°

00 Electronic De!
.
{: By Click

&> Drag Connect

- -

Fig. 311 - By click and Drag and Connect tool

On the first case, By Click, the user just needs to left click over the holes to apply a time to them. The user
can choose the actual time (first click will have the actual time) and then a step. This step will be applied in
every click. For example, if the user chooses 100ms for the actual time and 10ms for the step, the first hole
where he clicks will have 100ms, the second will have 110ms, the third will have 120ms, etc.

By Click B

Click to:
Actual Time (ms): 0 3
= Previously time
Step (ms): = I

m {
Addltime [ Remova time

Fig. 312 - By click tool

To remove atime from a hole, the user needs to right click over the hole.

In relation to the tool Drag and Connect, the user needs necessarily to select a node (first hole to start the
connection) or to choose the option automatically, where the software will recognize the timings that are
already in the holes, so there’s no need to have a starter time (because the starter time will be the one that it's
already in the holes).

&) Drag Flow X
e Delay (ms): =
Starter time (ms): 0 =

[] Desactivate non connected
[ Show hole Information:
(® Number

Non connected: o b 4
7

Close

For example, the user chooses the delay and the starting time and starts to make the connections by dragging
the mouse between holes.
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Fig. 313 - Select node option

When selecting show hole information, the numbers will appear in red.
To delete the connection the user just needs to right click over the hole where the connect that he wants to

delete starts.

13.3.2.0ld Time Tool <

With this tool the user can create different times between rows and lines like section 13.3. It will pop-up a
window that allows the user to choose the time that he wants and change the time Inter-Rows or Inter-Holes.

Tool n
Inter Rows LI
Inter Holes 15 £
First Time {ms) 0 =
Auto Options
[] Right / Left Delay ange Side
Dela ] Auto
Cancel Ok

Fig. 314 — Old time tool tab

Clicking on Auto the connection will be made automatically in inter-holes.

13.4. Edit Time- ¢

This tool allows the user to change timing individually (hole by hole). By clicking on Edit Time button a window will appear.
In that window the user will be able to edit the in the desired hole.
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Fig. 315 — Edit Time window

13.4.1.Translate ®

Below the option Edit time the user has the option to add a delay to the global pattern. For example, if the user
wants to start the blast at the second 1000ms, just needs to click on translate and define the translation time
as 1000ms. It will be added a 1000ms delay to each hole.

2 21

32 44 56

@
‘@
@

105 "7

12 16
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o

28 40 52 101 113
9 12 24 36 49 61 73 85 9 109
N
S
A
Translstion Delay g}~ 1000
Cancel :
”
1025 10?4 1032 1044 1056 1068 1080 1092 1105 "
® o o o o
1012 1016 1028 1040 1052 1064 1wt 1089 1101 113
/
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9 1012 1024 1036 1049 1061 1073 1085 1097 1108

Fig. 316 - Translate (delay) option
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13.5. Delete Connections - ™

By clicking on the Delete button the user will delete all connections.

To delete a single connector, the user can right-click above the connector’s cylinder.

To delete a conjunct of connections the user must create a selection area (Point: 12.1.7) and click on Delete
Connection icon. Note: the detonator cylinder must be inside the selected area.

I e B lastResuts  AttenuationLaw  Map
e o Delay inter decks
. : F 00"‘:'“ z /s,mw - m a §D % I Sms 2
ey S s = T t Covbate Cha Sort Delay inner decks
e 5] s . D . :

N

P

== 5=

[(=r %]

X.5945 V13518 Z1318

Fig. 317 — Delete all connections

13.6. Isolines, Histogram, Play and Pause

All this button works the same way as the Non-Electronic module. The user can check how this Simulation
buttons works on Chapter 12.3. The only exception is that the user can Fix the blasting time automatically.
Holes Blasting at the same time can be fixed on the option fix inside of the Histogram. The user chooses the
interval in milliseconds that wants to work (by clicking on the plus sign).

Fix Delay

Normal: 2 =+ ] |

Cumulative: 8 I+ ] |

Selected zone:

AL ~|
[ Cancel Ok

Fig. 318 - Fix delay option
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Histogram n
2
2
0 I m 1 12
12ms
Options MIC: 0.00 Kg at 12-20ms X
Window: | 8 = Hide nul values Numbor of ikervals: 128 & Fix
Time: 12-20
[ Use Charge Cummulative Charge: 0Kg Ok

Fig. 319 - Holes blasting at the same time (before fix tool)

Histogram n
1
0t W I -
12ms
Options MIC: 0.00 Kg at 12-20 ms
Window: g = e Number of intervals: 313
Time: 12-20
[J Use Charge Cummulative Charge: 0 Kg Ok

Fig. 320 - Holes not blasting at the same time (after fix tool)

13.7. Decks

In these options, the user needs to choose the delay inter decks, the delay inner decks and if it will start from
bottom or top (Fig. 321).

Delay inter decks
| 5ms

Sort Delay inner decks
. Oms B
Deck

Fig. 321 - Decks options

13.8. Davey Bickford (Blast Machine)

Blast Results Attenual

Fig. 322 - Blast Machine communication (Davey Bickford)
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13.8.1. Path -

This option allows the user to prepare the path that it will be made by the PU. The pattern can have multiple

paths or just one.
It's important to have in mind that ALL holes must have timing associated or it won’t be possible to export to
the blast machine.

To do the pattern the user clicks on e button and start dragging the mouse between holes to start making
the path. To a quick connection just need to click on the middle mouse button.

Fig. 323 - Multiple paths

Fig. 324 - Path (quick way)

To delete a path the user must right click on the first borehole that he pretends to keep. The path and all
information’s after that borehole will be deleted.

13.8.2. Export to Blast Machine =

This option will allow the user to export the paths to one or more PU’s. Also, it can save .rhd files (blast plan

with the path).
After open the Export Blast Machine window the user can change display name, full name, site, location
and add comments.
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G Export X
Display Name: [0-py] \
Full Name:  [O-Piblast ]
s | J
[ —eeeeeee—
Comments:

SM'_:‘:'M Path SN
0
] 0
c 0
- Davey Bickford w M D

Fig. 325 - Export to blast machine window

Inside of this window the user can click on i button and save a local file (.rhd).
To export to blast machine the user needs:
1. Connect the PU to computer;
The software will recognize the PU number and the user can associate to a path (Fig. 326);
Repeat the previous points if has more than one PU;
In the end the user will have every path associated to a PU (Fig. 327);

S

After that, clicks on RFID ('3 ) button and it will pop up a window asking if he wants to load the path
to the PU (Fig. 328);
6. The exportation is complete (Fig. 329).

Path n

Cancel Ok

Fig. 326 - Connect path to PU
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0 Export x

Display Name \:1 Pitbla
Full Neme:  [O-Piblast
Ste {

Location \
Comments
Senal P
i Path SN
A
=% Davey Bickford
Fig. 327 - Confirmation Path-PU
Question

The path A will be loaded on the PU 0330.
Do you confirm this operahorqf “

e

Fig. 328 - Confirmation message to exportation

Message X

0 The PATH 'A’ was transfered successfuly to the PU 0330,

-

Fig. 329 - Message of successful exportation

13.8.3. Compare Data @

This option allows the user to:
- Transfer the timing inside PU to the timing on O-Pitblast

- Transfer the timing on O-Pitblast and Update the timing in the PU

e Putto computer
1. Inside of the PU you have the previous information
2. Click on the button “PU to computer” to transfer the timing of the PU to O-Pitblast (Fig. 332).
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Fig. 330 - Time programed inside of the PU

Fig. 331 - Timing on O-Pitblast that the user wants to transfer to the PU

&) Compare %
Comoare Data

L Intendad Delay Programmed Delay Detanator ID =
2 "

3 .4‘3

4 -il

5 .67

[ .75

7 ‘B

8 .ﬁ

9 ‘H'

n VSI

" ‘5!

12 51

12 e b

=]=lw] [=

Fig. 332 - Option "PU to computer"

e Update timing in the PU after it's programmed

The user clicks on the button “Intended to be programmed” (Fig. 333).
Clicks on the button “Update PU” (Fig. 334).

3. Confirmation message (Fig. 334).

N e
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&J Compare X
Compare Data
) rtended Delay Prog Delsy D D A
2 0 10
3 82 52
4 AlO .40
5 .28 ‘28
| 6 ‘15 15
7 7 7
| 8 A1S 19
[|s 2 Px]
‘ 10 .26 26
n 36
12 48 [ [48
i 12 £ 51 s
|
| PUto m lbpdule Close

Fig. 333 - Intended delay to being programmed

Q
Compare Data
e Intended Delay Programmed Delay Detonator ID la
2 101 101
52 52
] ] 40

Message

o The PATH 'A’ was updated successfuly to the PU 0330,

= IIL»
n 3% ' 36
12 48 .-‘ﬁ
12 £l A1 N
PUto Intented to Update Close
Comguzer Programmed PU

Fig. 334 - Update to PU option

13.9. Check ¥

The user can “Check" your path to find boreholes not connected. To do that, just press Check option.
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Py Selwered 11

Fig. 335 — Geometry tool

13.10. Extra Initiation System ©

This option will allow the user to add an extra detonador to your initiation system. Once selected, the window

to enter with this/these extra will appear (Fig. 366).

Extra Initiation System

Extra intaton System “meters for detonating cond and unts for detonators
Quartty ()

1100

w400

v|200

v{300

v

15
Detonating Cord 10ms.
In-Hole 244 TSme

Surface Connector 7 m17ms.
Bectronic Detonator 25m
Bectonic Detonator fm

vt Hols Semctes

Fig. 336 — Extra initiation system

As showed in the previous item (12.1.11), all the information inserted will also be shown in the blast report.
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14. Blast Results

The Blast results Tab presents all the tools and applications for prediction and optimization of fragmentation.
Also shows the costs of the selected blast.

T A58 & -

File  Home Topography Free-face Boreholes Chage  Non-Blectic  Electonc [EEEEEE © O-Ftanalyscs & Blastinformation @ O-PitCloud 25 New Messages

Fragmentation Verify Cost  EDZ ' Topography BlastTools

Fig. 337 — Blast Results module.

14.1. Prediction o

By clicking on the prediction button, it will pop out a window that shows every parameter that the user can
adjust and all the actual fragmentation results of the selected curve. The user can also change de Rock Type
(Chapter 6.3.5.5).

100.00%
Actual Fragmentation Curve ) Tl
80.00%] !
Rock Type:  Granite
Rock F. B 146212
60.00%] ' =
e 08015
40.00%]
0003
20.00%
300
0.00%] - —— |
‘ Tw s om o mm 300
e » ] 178 ss2 172 s%:
1020015
— Actual —
800 z
. 300/
biling fr 0505
£} Calibration Lamgth e 1050/%

Actual/Selected fragmentation curve results

The user can adjust the RWS, Density (g/cm?), inputed charge (Kg), Burden (m), Spacing (m), Diameter
(mm), Drill Accuracy Standard Deviation (m), Stemming, Subdrilling(m) and Length (m).
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‘ N Adjustable Values
100.00%
80,007 ‘
B 14625
a0 0n
40.00% Aedo 0.8 -
20.00% -
0.00% 1
o
20/e
1 Caibesion o —p
Cancel Ok
ol

14.2. Add or Reset a Fragmentation Curve
v

a new name. To delete the user must click on the button Delete e . The user can also clear all the curve by

The user can add a new fragmentation curve with new values by clicking on the button Add and writing

clicking on Clear List button £

= 0@ -

Fig. 338 — Tab to create or delete a new fragmentation curve

14.3. Calibration

By clicking in the calibration button, the user can input the real values (that were the result of the blasting).
Then, the model used in O-Pitblast will update the rock factor and a window will appear asking if the user
wants to confirm the changes (Fig. 339). If the user confirms the rock factor will be updated.
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Kuznetsov

100.00%
Powder Factor (Kg/m
Kg per hole
80.00%
Rock Type:  Granite -
Rock Factor =B 10.00-5
60.00% RWS 115:%
Denstty (g/cm? 112t
40.00% -
0.00-%
20.00%
0.00% 4302
1 - e 10742
> * X20(mm): | 644 3| X80¢nm) 3099 3 e
76.00-5
— Actual X50 (mm): 1586 |5 X930 (mm): a1 S =
= \ S
olet 3
44 £ Calibration Length (m
1% Cancel

Confirm

Confirm the changes:
Rock Factor will change from 10.00 to 10.30 and
drilling accuracy std. deviation will change from 0.00 to 0.007

Fig. 339 — Calibration of the rock factor windows.

After this step, the user can save that rock factor by click on the Update button .

14.4. Optimization

At this point, the user can make, and optimization of the parameters present on the window bellow. The user
can input some information like Costs of Initiation (per hole), Explosive (per Kg), Drilling (per meter) (Fig.
340-A). The operator can also add the Density (Kg/m?) and RWS (Fig. 340 - A).

The user can see the data of the select project (values of the actual design) (Fig. 340-B), that includes the
Diameter (mm), Bench High (m), Burden (m), Spacing (m), Subdrilling (m), Stemming (m), Number of
holes, Number os Rows, Volume (m?) and Rock Factor.

Then the user can define the constraints. Both for Fragmentations or Geometry. The user can define the Limit
(%) of fragmentation and the Oversize (mm) (Fig. 340-C). Can also define the constraints of the Spacing by
burden, Stemming by burden, Subdrilling by burden, Uniformity Index, Stiffness Ratio, Volume (m?)
and Oversize (mm) (Fig. 340-E).

Finally, the user can see the Cost information in dollar (Fig. 340-F).
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Optimization n

Geometry Blast Costs
Diameter (mm 10288 Number of Holes 30-2 Inttiation (per hole 10.00-5
Bench High (m 10.00 -5 Number of Rows 3k Explosive (per Kg 4005
Bt 2004 Volume (m”? 10,000 -5 Driling (per meter, 7.005 \
urden (m -
R 3002 Input
Jpacing im - H
- Geology Explosive Information
Subdrilling (m 1
Project Data Stemming n 1005 Rock Factor
Fragmentation Constraints
Limit 902 Spacing by Burden 10051 < 100 < 1405 V
Fragmentation Oversize (mm 5002 Stemming by Burden 07051 < 033 < 1.00-5 x
Constraints Subdrling by Burden 0305 07 < 050 3¢ \
Information Geometry
Uniformity Index 0705 < 192 < 2205 V Constraints
/ Powder Factor (Kg/m’ 1129 | stiffiness Ratio 333 2 3005 V
Addcional Speciic Drilling {m/m’ 0.1344 Volume {m” > 1 x
Information Ovenis: b < 4
ICOSHSi $15,031.25 I\
Cost
a Get Values R
0 Find optmized values o Apply Pattern i From Design Ok Information

Waming: This prediction mode! is based on GRG Nonlinear optimization model. Actual results may be different

Fig. 340 — A: Input information; B: Project Data; C: Fragmentation Constraints; D: Addicional information; E: Geometry constraints; F:
Cost information.

14.4.1.Find Optimized Values

By clicking in this button, the software will find the better values to fit in the Burden, Spacing, Subdrilling and
Stemming.

Q Find optmized values

Fig. 341- Optimized value button

If everything is marked green, all the values are optimized and according to the constraints (Fig. 342).
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Optimization n
Geometry Blast Costs
Diameter (mm 102-2]  Number of Holes 104+ Iniiation (per hole 10.00-3
Bench High (v 10.00-2 Number of Rows 3= Explosive (per Kg 4005
Bisidon b 2622 Volume (m” 10,0003 Driling {per meter, 7.00-5
Spacing (m 3675
| Geology
o | e
Stemming (m 220[%]| Rock Factor 10003 o/cm’ 1123
RWS 1155
Fragmentation Constraints
Limit ( 1 Spacing by Burden 1005 < 140 < 1405 V
Oversize (mm 5004 Stemming by Burden 0705 < 084 < 1.005 v
Subdriling by Burden 0303 < 0.30 < 0505 v
Information
------------------------------------------------ Iniformity Index 0705 167 < 220 3| &
Powder Factor (Kg/m” 0818  Gifiness Ratio 382 > 3002 v
Specific Driling {m/m” 0.1122  Volume {m? 1000000 > 10000 v
Oversize {mm 49956 < 500 v
Cost ($) $41,596.15
{ i = Get Values
O Find optmized values 0 Apply Pattern _l_ From Design Ok

Waming: This prediction model is based on GRG Nonlinear optimization model. Actual results may be different

Fig. 342 — Optimized values

14.4.2.Apply Pattern

With this button the user can create a new pattern with the new optimized values.
o Apply Pattern

Fig. 343 — Apply pattern button

When finding the optimized values and clicking on apply pattern, the software will ask if the user wants to
delete the previous boreholes and replace them with new ones (Fig. 344).

Question X

0 Do you want delete the actual boreholes?

E Nio Cancelar

Fig. 344 — Apply pattern button
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14.4.3.Get Values from Design

By clicking on the button Get Values from Design the user makes a reset to all the optimized values and gets
the values from the beginning.

Get Values
= From Design

Fig. 345 - Get Values from Design button

14.5. Search: Geometry, Structures,
Connections and Verify all = *

The search button looks for abnormalities in some parameters like burden, spacing, subdrilling, stemming,
length of the borehole (geometric parameters) and if the user as vibration data, this application also shows the
critical structures that are going to be affected by the blast (structures parameters). Also, it gives problems
with borehole connections, for example, too short detonator (connection parameters). You can see some
examples of this messages in Fig. 346.

-/ "'@NO

The subdrilling of boreholes is apparently
fine.

The stemming of boreholes is apparently
fine.

Verify the length of boreholes 36, 48, 59,
60, 70, 71, 72!

Verify the spacing of the borehole(s) 1, 13,
25!

L VNN -

Verify the burden of the borehole(s) 1, 15, X |
27.39.51. 521 ‘ v The burden is apparently fine.

Fig. 346 — Search button results

14.5.1.Filter Holes by Geometry

The user can filter holes by geometry: length, subdrilling, stemming and diameter. And after assigning the
hole’s angle definition inside options (Fig. 66), the user can also apply the inclination.

Then, when interval numbers are inserted, the holes that fall within assignment specifications it will appear
highlighted (Fig. 347).
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Fig. 347 — Filter holes by geometry

14.5.2.Check Different Inner Delays

Inside connections icon, the user can select “check different inner delays”. If there are different delays within
the same deck of the same borehole, a warning message will appear (Fig. 348).

Fig. 348 — Check different inner delays

14.6. Add Costs =

In this option the user can add extra costs to the blast.
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First chooses the costs that wants to add, then chooses the quantity that want to add and finally apply all
changes.

Descrgtion Pice. @y Total Ui

|

Choose the quantity

Choose the costs

And apply changes

|

Cancel Aoply

Fig. 349 - Add costs window

14.7. Burden Distribution

This option allows the user to see the pattern geometry distribution.
The red part tells us that you have a bad distribution (inclination of the holes, burden, stemming, etc.). The
green part tells that it's well distributed (for example, inclination of the first row is well distance of the free face).
In case it’s blue, tells that is too far from the free face, for example.

Fig. 350 - Distribution tool

14.8. Wave

This option will allow the user to compare the detonation time of holes with the signature hole wave.

Once the blast is load and with timing, it's possible for use to see the peaks of each hole blasting on the wave
window (Fig. 351).
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&) wave Analysis - m] x
[ n \
I ‘I o Il i
| | I
| | i [ [ I|
1 In ‘l " I I
| |
Inl [ A ,‘I | |I "
L } J
\ Jl hJM \ILA 1 I T 1 I B “J;_\_"_J__
Time Window {ms): 110,730 PPV Charge
Time Off set fms): ] +{ Proportional Charge Vedical Transversal Longitudinal Sum

Fig. 351 - Wave Analysis window

After that the user can import the seismographic information (time and vertical/transversal/longitudinal or SUM

vector).
The user will be able to put an off-set (Fig. 352) to combine the first measurement from the seismograph with

the first hole blasting (Fig. 353) and make the analyze based on those results.

Time Offset fms): | 278 =

Fig. 352 - Off-set

Fig. 353 - Seismographic information combined with the detonation time of holes

14.9. Download QAQC

In this option the user will be able to download the information obtained on OPITAPP and bring it to the O-
Pitblast software, meaning change that he registers on the field (on the app) it can be download to the software.
The first step it's to choose the Project and Blast (on O-PitCloud) that he wants to download the new
information and download the select blast €.

After those clicks on the Download QAQC option and choose again the same blast. If there’s any new
information, it will pop-up a new window with the new information of each hole.
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@ Update Holes x
Matched Holes
Number Length Stemming  Subdriling  Angle Azimuth Diameter Driller Charge X Y WaterColun

Number Length Stemming ~ Subdrling  Angle Azimuth Diameter  Driller Charge X Y WaterColun
0 0

Number Length Stemming  Subdiling Angle Azimuth Diameter  Driller Charge X Y WaterColun
0 64,652 75.498

[] Delete Unmatched holes [/] Update Charge Information Match Explosives . ® Cancel | Ok

Fig. 354 - Download QAQC window

The user as the possibility to see the:
o Matched holes (that exist on the computer and in the app) and update this new information;
e Deleted on the computer (holes that here deleted on the software);
o New holes (holes that were created on the app) and create these holes on the software.

Also, on the bottom of the windows the user as the option to delete unmatched holes (holes that don’t have
any information in the app or computer) and update the charge information, for example to another type of

explosive.
The match explosives button (Fig. 355) will enable to update the charge information making the match

explosives according to the modifications made by the application. In other words, it will associate the server
information with the explosive that the user has added in its database (Fig. 356). And the user can also select

the right explosive from the dropdown list.

Match Explosives | (%)
Fig. 355 — Match explosive

Associate Explosives

Server Explosive Explosive
Booster 450 Booster 450 v
Emuilsion (1.12) Emulsion 1,25 v

Cancel Ok

Fig. 356 — Associate explosive window
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Once done the match, a verified icon it will appear next to the match explosives (Fig. 357).

Match Explosives (]

Fig. 357 - Match explosives was done

The same will occur with the diameter information. If some modifications were made to the application, when updating,
the software will compare the driller information found on the server (actual values inserter in the application) with the
information registered in the database.

Associate Driller

Information Driller

Fig. 358 - Match driller information

14.10. Relief Tool @

The relief tool shows the relative difference of blasting time of each hole in one pattern.
Once selected the user will see a column with color and timing in (ms) and the gradient of colors on pattern.

0
1.
20-
>
£
».
a0
5.
50
@

Fig. 359 — Relief tool

©2021 O-Pitblast, LDA. Pagina 154 de 198
| www.o-pitblast.com | All Rights Reserved


http://www.o-pitblast.com/

O-Pitblast® User Manual

14.11. Heat Maps *

Through this tool, the user can analyse your blast parameters generating heat maps of the boreholes based
on altitude, depth, subdrilling, water level, charge, stemming and powder factor.

=

© O-Ptieatyscs € Blast informabon

__ Fragmentaton ! Verty

Fig. 360 — Heat maps

The user can also click on edit button to change the scale and color (Fig. 361 — Heat maps edit windowFig.

361).
o

Edit

¥ + Oensblegudentinarange  Tyve: |Atrud v Close Cancel Ok

Fig. 361 — Heat maps edit window

15. Attenuation Law

The Attenuation Law tab presents all the tools and applications to predict and visualize different attenuation

laws.

Arorcir

€ 0-Pithnslyics G Blast Information &b O-FitCloud I New Messages

- 5
@ o Logaritmic scse [JJl] oFF PPV (O0%)-1600 Qo0 prse )

e . PPV (50%) = 1600 Q080 D-16%

G ScaledDistance TS

Attenuation Law

Data Parameters Outers Options

Fig. 362 — Attenuation Law module
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15.1. Import Data ¢

To start the user can import their data by clicking in the button Import Data.

Y. PPV prediction 07/01/2017 19 O-Pitblast files 758 KB
¥ PPV prediction_2 08/01/2017 02:09 O-Pitblast files 738 KB
4. Seismography data 18/09/2017 17:58 Documento de tex... 4KB

Fig. 363 - Import seismography data

Then for each column the user must put the correct parameter or open a XYZ coordinates file by clicking in

the Open file button '“ When everything is ready the user must click on Import the coordinates button

(Fig. 364).

Import PPV Information

Column0 Cokumn1 Column2 Cokmn3 Columnd

LONG |vert [~ |Ran '~ [sum |~ |oisTance

Long Vert Transv Sum Distance

263 27 238 4844605247 53291

321 142 418 6.282746215 62671

2n 256 28 4370286032 607.37

21 249 217 3930127224 607.37

4% 497 534 8.804623785 48938 8
816 901 838 147644878 521 187
237 249 29 4497443718 504 7
49 577 543 9315996994 505,88 7
49 526 |57 9280867416 505,88 145
a3 51 a7 8249690903 3925 8
557 625 655 1062967074 42449 187
348 407 a0 6701149155 40914 7
349 427 385 6725734161 40914 145
683 707 73 12.25030204 45143 182
352 |39 lass | 6.884976398 |62138 [143
327 378 419 6498969149 7%3.26 310 v

e = O

Fig. 364 — Import PPV data window

Povisn- 12 qi= piv B £

@ e T

Do | SealedDisnce [T PPV (50%)=470 Q9% D117

Data Parameters. Attenuabion Law
Tran
) TRAN
: =B 182 [ 504
= Blus = 18
:Q*‘ = 15
el (3]s 25 145
v EIEENES 30 40—
@lus = 15
@lun u
o Plun  |m 15
) EIEE 107 0
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Long &|un 225 1 3
2em ) 1 g N\
=12 u8 180
: =1EE) 25 7 " i
=D n
Blasr 15
HAlsss e w7 . s
=] 40 16 10 .
/103 2% M -
4 = est 565 30 N —
. .
a Al s R =
e g :: :: :g: 1 E) 52 7”2 @2 2
[=]EEY 03 5 so
BAl7n 451 162
Sl e - - Fielgpoins —— Law === Confidencelsw + Outiers
ralaane o ans L
X287 Y2940 Z2000 Voums: 00m7 Sutsca 00w o [ —— Sekcd 0 20fl & +  FreeCom
Fig. 365 — Final result of importing data
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15.1.1.0verview of the Imported Data

The window will show three important screens. The channel data (Fig. 366 — A): along of that channel the user
can see multiple choices of graphics that are associated to the information that was imported. The raw data
that was imported by the user (Fig. 366 — B) and the PPV/SD Graphic were the user can see the graphics and

all the field points and the law and confidence level curve (Fig. 366 — C).

Channel Data Raw Data PPV/SD Graphic
Tran PPV Detance  Chage A
fm/s) ) o) TRAN

& 435 212 310

§ Blvs | 198 80
- B ns = 15
% =] m 3
' et B 78 246 5

Vert Bos W m 40
B4 1308 m 158
B 1330 204 64
o I 198

"'.Jg“ =1k 325 18 30|
= === [=]E0 03 145

1]
&)
g8(8
H
b

B4 107 400 161
=ICEE] ]
M 651 565 30

) 3 P 1

=] 699 401
K in 33 ]
=] 451 162
M 122 4% "3
ooy _

T T T
52 72 %

Field points Law === ConfidenceLaw = Outliers

X2876 Y2940 Z2000 Valme. 0.0 Suace: 00

e 0

Fig. 366 — A: Channel data; B: Raw data; C: PPV/SD Graphic

15.1.2. Regression/Scaled Distance

At this point the user can define the best way to represent their field information. The operator has four options:
using the Least Square or Least Residue; using the Square root to Scaled Distance or Cubic root.

oge g

regression | [} L Resicue

Scaled distance ‘ . Cubsc
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Fig. 367 — Left (A): Regression with L. Residue and Square Scaled Distance; Right (B): Regression with L. Square and Square Scaled
Distance

Fig. 368 — Left (A): Regression with L. Residue and Cube Scaled Distance; Right (B): Regression with L. Square and Cube Scaled
Distance

15.1.3. Logarithnmic Scale and Confidence Level

The user can press the button Logarithmic Scale to visualize the graphic at a logarithmic scale. The button
will say ON when the logarithmic scale is appearing. The user can also change the confidence level up to 99%
- this modification will change the confidence level and the attenuation law curve.

Logarithmic Scale: m Confidence Level: 55%

Fig. 369 — Logarithmic Scale and Confidence level tabs
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hMpwTs W Conlbderee Law Uuliers

Fig. 370 — Left (A): Confidence level 55%; Right (B): Confidence level 99%

15.1.4.0utliers

Also, in Attenuation Law module exist outliers (9.1) and the user can delete them by clicking on the Delete All

*®

button . If the user wants to recover the outlier’s information, he must click on the Reset Values button

-

——
v

Fig. 371 — Left (A): PPV/SD Graphic with outliers; Right (B): PPV/SD Graphic without outliers

15.1.5. Attenuation Law

On this tab the user can see the attenuation law that he defined (confidence level: chapter 15.1.3) and if the
user wants, he can save the attenuation law as a new one by clicking in the add button and put the

Name/Description of that law Fig. 372. And the user can edit it using the edit attenuation law button 4 (Fig.
373).

The yellow line corresponds to the attenuation law at 50% level of confidence, and it never changes; the red
line corresponds to the level of confidence that the user chooses.
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PPV(98%)=1142 Q%% D2 g

Fig. 372 — Attenuation law to the selected information

Add Attenuationa Law n
Mame / Description: |

K 1142 5

a 0610 =

o am: | e |[& ]

Fig. 373 — Add a new attenuation Law

[vaesm-n-zz Qos D.-.-.-J

PPV (50%)=589 Q%% D&

TV et

« FidPons Law === Confidence Law * Outhers

Fig. 374 — Curves/lines and their respective attenuation law

16. Map

The Map tab presents all the tools and applications to visualize your blast in Google Maps and register critical
structures around your site.

P ES 8 &~ - Arorcir -8 X
File Home  Topography  Free-Face orehole: ’ N ectic  Electronc  BlastResults  Attenuation Low [JESTN Vi < @ 0-Pithnalyics € Blast Information & O-PitCloud I New Messages
e o § Lo Qi @ G @) = 0.8 [0
South s T KM o050 B -1 7 ¢ ; X o Q=-kg e
Permnabors Options i

Fig. 375 — Map Module

16.1. Hemisphere and UTM Zone

To use this tool, the user must have coordinates information about the terrain in the data that was imported.
Then he as to define the Hemisphere that he’s working and the UTM Zone — as shown in Fig. 376 —
Hemispheres and UTM zones.
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Hemisphere UTM zone
® North 23

Fig. 376 — Hemispheres and UTM zones.

The user can also change the local coordinates to UTM coordinates by using the tools of UTM correction
inside correction button. When it's on the user can change the X and Y of those coordinates.

b-Pit Analytics &% Blast Information &l O-Pi
K Value
2@ e
Q=-kg i

- UTM Correction: >

100.00 = et
0.00 X ;
Corrections

Fig. 377 — UTM Correction window

16.2. Views

There are three types of views: Map (Fig. 378 — Map view), Satellite (Fig. 379) and Open Street Map (Fig.
380).

[ -Eed

Fig. 378 — Map view
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Fig. 379 — Satellite view

Mina de
o3 Cruces

o Enes 0
i ‘
b ¥ =
1 arrona %
Gocgle 30 et | Torrn o ikt
P800 Y e15ESRE Vokura 00 Sutace 090 e J-@e 3 Fresn

Fig. 380 — Open Street Map view

16.3. PPV Contour Lines

If the box PPV Prediction is checked it will appear in the map some circular lines that defines the isolines to
different distances and PPV (Fig. 382).

| Charge Limits Critical Blast Zone — Distance
) blast/structure
[+| PPV prediction Structures
# Edit Ch arge Limits

Fig. 381 — PPV prediction box
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Hemisphore UTMZO00® jnserval 100m - Attenuation B 3, : K Velue
Neeth % : b — -9 9 gﬁ i . . (0] o
Time Window 8ms - = srediction | | Suuctures e A

MIC « 87347 Kg / - 2 » P Comections

Parameters Ogtions

Mapa  Satélite | Open Street Map

353 S Iabatos)  Sebowt0 [ 0 £ © |
Fig. 382 - PPV isolines

If the user passes the mouse over one of the isolines it will show the PPV at that distance and the respective
distance (Fig. 383).

Mapa  Satélite | Open Street Map

tm

Fig. 383 —

nviskie Holes

Information of the isolines

To change the number of isolines the user must define how many meters they must be separated of each
other in the tab Interval (Fig. 384).

I nterval 100 m

=

Fig. 384 — Interval tab

Finally, the user can choose one of their attenuation laws. In this case there’s Best Fit law that comes as a
default, but the user can add a new one at any moment (6.3.5.7).
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Attenuation
Best Fit
K: 1140 o 0,800 B: -1.600

Fig. 385 — Attenuation Law: Best Fit

16.4. Time Window

On this tab the user can change the time window, in better words, this option allows you to define a time
interval and calculate the number of holes blasting inside that range. This factor will change the MIC constantly.

Time Window 8ms
MIC =206 Kg

Fig. 386 — Time Window Tab

16.5. Structure
16.5.1. Add Structure ©

The user can add any structure he wants by clicking in Add Structure icon. There are some inputs that must
be defined such as PPV Limit, UTM X, UTM Y, Latitude, Longitude, Color, Acceleration, Freq, Correction

X and Correction Y.

tomisphese UTM zc om |2 /Al oo i st Zors i -

b " Tim m ' » e

o South o © oKkue a0 i | Q-2
o 7 Svuckue

Mapa  Satélite

Fig. 387 — Add structure window

To see them, the user must check the Structures box. And select distance blast/structure to see the distance.
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ritical Blast Zone [ Distance

Charge Limits e,
last/structure

PPV prediction |«
,f Edit Charge Limits

w0

tructures

Fig. 388 — Structures box

16.5.2.Export Structure #

The user can export your structure information to a .csv file. Once this tootl is selected, the export window will
appear and then it is possible to select all or some of them to save (Fig. 390).

K Value a
50 y ©
Q=246 g

"

— UTM Correction: [N

@ Export X
Export Structures a B
All | Selected
Label Lat Lng DeltaX
Casita 1 -19.7 147.29 0
House -19.7 147.29 0 0
Talude 1 .-15_7 . 147.29 0 0
Petrol Stati.. '-19.7 '147,3 0 >o
Power Plant ,-19.7 .147.23 .o >o
Hospital . 197 . 147.28 >o . 0
Castta 1 .-19.7 . 147.29 0 >o
Tenis camp 197 728 0 o v| (B . : k| E———
# Coordinates System Ok

Fig. 390 — Export Structures window

16.5.3.Adjust Structure £

The user can adjust your structures to the new position of your blast.
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&) Corrections X
Corection X: 000 A Sendto| v
Comection Y: 00012 Blast | A1 | Selected
Label Lat ng Detax DetaY
s 609 0 0
s £09 0 0
s €09 0 0
s £09 0 0
1 s 409 0 0
- = J,
# Coordinates System == Getcorrection fromblast Cancel 1

Fig. 391 — Structures corrections

16.5.3.1.Charge Limits

By checking the box Charge Limits the user can see the isoline that defines the charge limit of the structure
selected. If the user passes the mouse over it will see the Kg of charge applied to a specific isoline.

Hemisphere UTMzone oy 0m * Altemmton 8
Norsh £ = L Tese 201 p= N
Time Window Ses = 3
- 5 A e T Q246
o MIC = 87347 Kg s KO0 8 =100 Gerdio i/ . e 17 PPy s

Mapa  Satélite  Open Street Map

E e
3045440 ¥ 780N Vokma 307 Sedsce 00w wle 1357 4m® OB S Heles O Semitnd O »He 3 FreeCam

Fig. 392 — Charge limits area

16.5.3.1.1.  Edit Charge Limits *

The user has the possibility to change the Charge (Kg) of the isolines and the color associated to them. To
validate their changes the user must click on Merge (Fig. 393).
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Edit n
Edit Charge and Color:
Charge (Kg) Color N
& 10
= 100 H EEEEEER
O o
Olo
Ol
Olo
o
0o
0o
Olo
P e

Fig. 393 — Edit Charge and Color window

16.5.4. Critical Blast Zone

If the user as the Critical Blast Zone box checked, it will appear a black contour that shows the critical zone.
For example, the user can analyse if the blast will make some damage to the near structures.

|| Charge Limits [#] Critical Blast Zone

|| PPV prediction Structures

Fig. 394 — Critical Blast Zone box

ontf'()oints-:“"
fiarigm ¥

Blast inside Blast
Critical\Zone

Fig. 395 — Critical Blast area

By clicking on the Search (Chapter 14.5) button the user can look for problems with the blast and with the

structures.
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X757491.00 V415446300 Volume: 00 Surface: 0.0

Fig. 396 — Detection of problems with the structures.

16.6. Safety Zone ¢

This option allows the user to see the safety zone of the quarry or mine (see Chapter 6.3.7.2 to set the
parameters for the clearance zone).

Mapa  Satélite

In the case shown above, the red line represents 500m to personnel and the purple line represents 300m for
equipment.

16.6.1. Export Safety Zone (for Davey Bickford
System)

In this case, the user can export two files to insert (by USB) on the Blast Machine. To do the exportation (Fig.
398) the user must follow the next steps:

Define the number of blast zones;

Define the safety distance of your blast (in meters);

Click “Calculate”;

Click on “Export”;

Define UTM Zone;

arLNPRE
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6. Define the file name;
7. And finally, it will have the 2 files in the destination choose by the user.

@ Safety Zone X
Safety Zone
<1t Enter a location
Mapa  Satélite  Open Street Map i
Google Dados do mapa €2019 Google 20 1 Termos de Utilizaglo  Comunicer um eo no mape
Blast Zones: 2/ Distance: 5= QCaIculate Export  ~ Ok

Fig. 398 — Safety Zone

16.7. Import Map *
Q

With this tool the user can import a map by selecting an area on the Map (

)
4
and then making the cut (g\ ).

Import Map n

Mapa  Satélite = Open Street Map

w Mota Engil Pedreira Penafiel, Cabeca r 4 . F

/o

1 Tumoa mmbaumgﬁm
P X =

Fig. 399 — Import Map window

After that, the loading will be done for make the preview terrain and the user can as a new terrain.
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16.8. Report Picture ®

The user can use this tool to take a picture for the report (consult Fig. 38).

17. Blast information &2

In this area the user can save information of the blast. It will appear lots of information to write in like Site
Name, Country, Location, Shotfirer, DB Responsible, Date, Type of rock, Comments and Geometry

(Burden, Spacing and Bench High). To save the information the user must click on the Save button a‘.
The user can also reload previews information and put some pre-loaded comments by clicking on the button
signalized in (Fig. 400).

Blast Information

27/05/2021,1230:00 (@~

Granite - 4

Pre-loaded comment# z s i - Reload previews information

Geometry

3
w
A 4

[ Biasting M

n

Fig. 400 - Blast information area
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18. O-PitCloud

O-PitCloud is the area where the user can, for example, send blast reports to others users, upload new blasts
and invite new people for a project.

The user as some information about their account and bellow he was the projects and blasts that their account
is associated.

Account

User Account

Y/

/f User Projects
, a6t 2O
! Blast
l
User Blast
00 - 8% aOx o

18.1. Projects Area

In this area the user can Reload Projects Lists, Check Details from some project, invite O-Pitblast users and
create or delete a project, as shown on the picture bellow.

Projects

Name CreationData Owner SharedWith

O-Pitquamy 08/01/2017, 05:24:18  |flete@o-pitblast.com |1

View details Upload Delete

J-L pinformation J_L
Reload =@ & * Invite E=+2% % & <=3 Create

Fig. 401 — Projects menu
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18.1.1.Create a New Project&a

To create a new project the user must click on the button Create &® a new project and create a new name
for the project.

Project’s name:  O-Pitquamy

s[5 ]

Fig. 402 — Create a new project window

18.1.2.Invite Users *=

*)
"

The user can invite a new user by clicking in te button Invite . It will pop up a window that requires the e-

mail of the new user.

Email: mfemandes@o-pitblast.com

Fig. 403 — E-mail invitation window

The new user will receive a message saying, “You have new invitation”.

g You have new invitations. Click here to

check it.

Fig. 404 — Message received by the new user
When the new user accepts the invitation, the user will receive a message saying “(...) accepted your
invitation”.

Project Invitations

b oy O-Fquany v X

Fig. 405 — Project to accept
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. mfernandes@o-pitblast.com accepted your X

invitation for the project O-Pitquarry.

Fig. 406 — Message received when the new user accepts the invitation

18.1.3.Views Details &

At this point the user can check for the details of any selected project, by clicking in View Details button.
Project Details
O-Pitquarry
| Owner: flete@o-pitblast com
Invited Accepted
mfemandes @o-pitblast. com Yes
i
|
| 8o 8O ¢
|
| —
Fig. 407 — Project details window
18.1.4.Upload Information *
In this bottom the user can upload different type of information to O-PitCloud.
nformation
Choose the information that you want upload:
® Seismograph Data
Fig. 408 — Upload information window
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18.1.4.1. Seismographic Data

FORCIT Demonstration

“"“ — Maps
"“ e xm [
" orm
o
Uncheck all no Togue o Condos
Load file visibles Filter = orm Viesis —
=n = e +
i 1 1 £ g
om -
e ® o o] @ A { 5] 3
Reload Update Create Create Strutures
infor i on Att i Law
server

Fig. 409 — Seismograph (data) window

On this window - Fig. 409 —the user can Load a new file (it supports .xsl, CSV .txt) that contains seismographic
data and Update that information to the server (O-PitCloud). Also, the user can Create a new attenuation law,
Filter the data and Create Structures.

Load file ©

On this icon the user can import the file with all the seismographic data. It will pop up a window to fill with all
the information per column (like shown on Fig. 410). The columns that belong to the coordinates (X, Y) and to
the seismographic information (Transversal, Vertical, Longitudinal, Sum), Charge and Distance (shown in Fig.
410) must be rightly fill up to be possible to export.

X
Column1 Column2 Column3 Columnd Column5 Column6 Column7 Column8 Column$ Column10 Column11 Column12 Column13 Column14 Column15
NAME/LA... v X viY v |TRANSV | v |VERT v ILONG v |SUM v v v |Fk vivi v |ACCELER... v |FREQUE.. v |CHARGE(.. v |DISTANCEF v
name x y tran vert long sum color valid fk vl ace freq charge NAME/LABEL
Talude 757221 4154760 4.8856435560... |11.67250811... | 11.699568107... | 17.23359662... |31073125 1 1 2 200 5 80 X
Y
757540 4154446 8.6335569270... | 18.25542872... |12.027396653... | 23.50440923... | 15036062 1 175 1 200 5 80 LATITUDE
757574 4154702 5.2440701039... 15.17695794.. |7.0652825058... 1754304821, | 255000000 |1 175 1 20 5 80 RNITLOE
757163 4154243 3.0475176152... | 5.836642156... |9.1951185770... | 11.30946333... | 128000 1 175 1 200 5 80 Tgﬁgs\/
L
SUM
ICE|
CHARGE(Kg)
ACCELERATION
FREQUENCY(Hz
Fk
Vi

Once the user exports the data, all the seismographs will be placed on the map

Fig. 410 - Export data window

means that the data is NOT on the server yet.
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Seismograph n

FORCIT Demonstration

Use Label Lat ng x Y Transy  Long Vert Sum |

Toude |375039. |609010.. 757221 4154760 (4886 |17 nen 1721 Mapa Suine Opensueethap  ENter a locatior
[ I7S010.. 608661 757540 4154446 (86 12027 18285  |23504
%] 375033.. 608613 757574 4154702 5244 7.065 15177 17543
[ 374990 |60%094. 757163 4154243 (3048 (9195 5837  |11.309 [
[
[
| |
[
|
|
|1
o
+
=
Google Dados domaps 500 m Termos de Uniizagio  Comunicar um erro no maps |
|
c ® 1+ ® Y & 3

Fig. 411 - Seismographs placed on the map (yellow markers)

Upload to the server ©&

After loading the information, the user can choose the data that we want and upload to the server.

When he unchecks the data, the yellow markers will pass to black (so the user can know what seismograph is
not checked) like shown on Fig. 412.

Use Label Lat Lng X ¥ Traey  Long Vert Sum Distance Chamge  CreatedB)|
1éli, Srreet M er a locati
375010, | 60866, 757540 [4154446 (8634 12027 [18255 |23504 189231 |80 recbral Mapa  Swélne  Open Sweetiep  Enier a location
=] 37509, | 60901 757221 |4154760 4886 |17 (167 1724 27106 |80 rsobral
=] 375009, | 60901, 767221 (415470 4886 117 1167 |1724 270106 80 reobral
=] 375010.. 608G 757540 |4154446 8634 12027 18255 23504 109231 (80 reobral
=] 375003 |6OBGL.. 757574 (4154702 5244 (7065 15177 [17543 |250415 |80 acbral
=] 3749936090 | 757163 (4154243 3048 9135 5837  [11309 |362781 |80 cbral
Cobre Las Cruces O @ |
+
e
Go Dadosdomaps 200mi—— 1 Termos de Utilizaghe Comunicar um o no mapa |
|
& ® o o} @® h § ) 2l

Fig. 412 — Check and uncheck the data to upload

After that selection the user clicks on the Upload bottom and all the markers will be pink. That means that the
information is now on the server (Fig. 413).
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FORCIT Demonstration

Use Label  Lat Lng X Y Tansy long Vet Sum Distance Chage  CreatedBy|
37.5039.. 60901.. | 757221 |4154760 488 |17 11673 [17234 270106 |80 rsobral Mapa  Satélite !
=] 375010.. -60B66.. 757540 (4154446 BEM 12027 |18255 23504 189231 |80 rscbral
= 37.5033 60861 757574 4154702 5244 7.065 15177 17543 258415 (80 rsobral
[ =) 374933 60509 757163 4154243 3048 9195 5837 11.309 362781 |80 rsobral

cca@o@vm 5

Fig. 413 - Seismograph data uploaded to the server (pink)

Uncheck all (no visible) @

On this option the user can unselect all the data he wants by clicking on it. The only thing that is important to
do is putting the data visible on the map. After that all the information that is no on sight will disappear (uncheck)
— Fig. 414.
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P Mapa
[E ot
b o
g ey
|
+
o ® o © ) X ] 2
chex tim
FORCIT Demonstration
Use  abe L g X Creaedty)
375009, | $0%01.. 75722 rcbral b
[Z] v 0866 757540 e
=] 375033 40861 ]
[m] 374383 | 6.0%05.. 757! rsobral
e
+
(CL -
c (0] [} © ® T B =)

Fig. 414 — Uncheck all (no visible) seismographs

Create Attenuation Law @

By clicking on this bottom, the user will create a new attenuation law with all the data that he selected.
In case of having some previous information, will pop-up a window asking if we want to attach the information,
or delete all the information and create a new attenuation law with the new values (data) - Fig. 415.

Message

You already have seismographs information.
Do you want use this previous information?

If yes, the data will be attached, if not only new data will be
used.

Fig. 415 — Overlap data tab
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In the case of choosing “Sim” (yes), the data will be attached. In case on “No” (ndo), a new data will be used.

Filter Data 7

In this option the user can filter the data that he wants by countless parameters like: Name, Latitude, Longitude,
X, Y, Transversal, Longitudinal, Vertical and Sum. The user chooses the range of any parameter (or more than
one) that he wants, and the filter will be applied, by clicking on the bottom “Apply” - Fig. 416.

Filter

Name / Labe

37.49833 5 £ Latitude £

-6.090%4 5 £ | |Longitude <
757163.0 =5 < X <
41542430/= < y <

305 < Transv

7.07% < Long

5.84/2 < Vert

1.3

Create Structure

= < Sum

Close

Fig. 416 - Filter window

<

3750397 =
-6.08614 2
7575740 2
41547600/ =
863/=
120312
18262
2350 %

Apply

Before you use this option is important to know that the PPV information is mandatory to fill (Fig. 417): Fk, V1,
Acceleration and Frequency, to become possible to create the structures. If you start filling up the first column,

you must fill out the four of them.

Column10

fk
1
1.7
1.7
1.7

Column11 Column12
vl ace
2 200
1 200
1 200
1 200

Column13

freq

5
5
5
5

Fig. 417 — PPV information columns

After that if you have the PPV information, you can create structures by clicking on Create Structures bottom

. This means that, in the place where the seismographs are placed, it will be added new structures on the

map - Fig. 418.
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Vome 037 Sutnen 30 ke

Fig. 418 — Creating new structures on the map

In case of overlap information, it will pop-up a window that allows the user to choose 3 options (Fig. 419):
¢ Replace the structure: will make a new structure on that exact place;
e Change the position (by 10 meters): will create a new structure 10 meters aside of the other one - Fig.
420;
o Don’t create will not be add the new structure.

Also, the user as the option to “Repeat this option” that allows him to apply the decision to every “overlap”
structure.

Selection

You aleady have a structure at the position:
Lat: 37.5040 Lng: -6.0901

What do you want to do?

(O Replace the structure
(® Change the X position (10 meters)
(O Dont create

[¥] Repeat this option

Cancel | [ ok

Fig. 419 — “Overlap” structures window
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Maps  Satélite  Open Street Map

X75703200 Y 41548900 Volsma 00" Sudace 000" infs.

Fig. 420 — Creating new structures (10 meters aside)

18.2. Blast Area

In the blast area the user can Download the selected blast, download the QAQC information, copy the selected
blast to another project, plan and report by e-mail, update, delete or upload the selected blast.

Name CreationData Owner "

OO0 - &a%- 06 1= O x O
- v

Fig. 421 — Blast area

18.2.1. Update, Delete and Upload Blasts & x &

To update or delete your blast just click on the button Update/Delete and the blast, that must be selected, will

be updated/deleted.
To upload a blast the user just has to press the blast button and write the new blast name.
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Blast's name: Blast_1

Fig. 422 — Create a new blast window

If you have a shared project with blasts, when you upload a new blast, the other users will receive an alert
message (e-mail) saying that the blast was uploaded and with an attachment of the new blast.

637@srv69.main-hosting.eu em nome de O-Pitblast <
Francisco Sena Leite uploaded the blast Blast_1 to the project O-Pitquarry_2.
Para fleite@o-pitblast.com; mfernandes@o-pitblast.com

O 5S¢ wxistirem problemas com a forma como esta mensagem ¢ apresentada, clique aqui para vé-la num browser.

- Blast_1.pdf
2= 523KB

[
Hi,

Francisco Sena Leite (fieileg@o-pitblasi com) uploaded a new blast (Blasi_1) to the project named O-Pilquarry_2.

O-Pitblast team
suppori@e pitlast com

Www.0-pitblast.com

Fig. 423 — E-mail received by the other users

18.2.2.Download a Blast &

To download a blast the user must press the Download button after selected a blast. After the loading is
completed, the blast will appear in the software.
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Projects

Name CreationData Owner SharedWith
O-Pitquamy_2 08/01/2017, 06:0... | mfemandes@opit... | 2

O-PitProjects 08/01/2017, 06:5... |flete@o-pitblast.c... |1

*)

a & 2 O
Blast

Name CreationData Owner

08/01/2017, D6:50:29 mfemandes @o-pitblast c.

[Gl0c-&a%- 06 O x 6
) &

Fig. 424 — Download a select blast window

18.2.3. Download a QAQC Information ©

By clicking in this button, the user can download the QAQC information to compare the theorical values with
the real values. The user can upload excel and CSV files.
The user can also download the Blast report (the one that it's sends directly from the app).

18.2.4. Copy to Another Project &

By clicking in this button, the user can make a copy of a blast to another existing project. It will appear a window
with all the projects that that account is connected, and the user must choose where he wants to copy the file.

Blast: madalenahololens
Serverld Name CreationData Owner SharedWith

22/09/2017, 14.... |rsobral@o-pitblas... | 1

e [ ]

Fig. 425 — Copy the selected blast to another project window

18.2.5.Plan and Report by e-mail =
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The user must click on report symbol. At this point the user as two choices: send a blast report or send a blast
plan. After making that choose it will pop up a window to confirm the decision and the e-mail will be sent.

Confirm

Send blast report?
This report will be sent for each member of the project.

=]

Fig. 426 — Send a report window

18.2.6.Update Holes

This button is used to update the information as mentioned previously in 14.2.

18.2.7. Close or Open the Selected Blast &

This button allows to block/close the blast and then no other user can make changes again. If the admin wants

to open again the blast, it is only necessary click the icon again @ .

18.2.8.Import Layer £

With this icon is possible to import layer from Cloud through drill log information which was entered into the
application.

aCc-ag-« { 6 |t axoe

Fig. 427 — Import layer from the Cloud

18.2.9.Share Code with Co-Workers (Share Database
Information)
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This option (Fig. 428) allows the user to generate a code, that he can share with another O-Pitblast users (see
chapter 6.3.5.9.2 to find where to paste this code).

The user can copy % the code or generate a new one © (if the old code it’s not updated with all the
information present on the database).

Share code
Share code: 97045 C @

Fig. 428 - Share code option

19. Short Cuts

The following table presents the short cuts keys for each action mentioned in this Manual.

Icon Function Shortcut
Save Ctrl+S
E Open Ctrl+O
E} Print Ctrl+P
Undo Ctrl+z
Redo Ctrl+Shift+Z
," Toolbox Ctrl+W

Lighting Control L
Terrain Control C

r

Change Transparency Right-Click

Background Color S
1§ Bench Bottom Control B
Show/Hide Bench Bottom  Right-Click
1

Hole Control H

11 Timing Control T
: : Centralize Ctrl+1
L Import Terrain Ctri+T
.“. Import Layer Ctrl+L
v Geo-Reference Ctri+G
¥ Cut Terrain Ctrl+X
"+ Add Holes Ctrl+H
: Edit Holes Ctrl+E
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Delete Holes

Move Holes
Edit Toe

Select Holes
Pattern Creation

Import Pattern

Import Polygon
Add Connection

Line Connection
Edit Timing
Initiation Hole
Delete
Select
Play

Quick Zoom

| www.o-pitblast.com | All Rights Reserved

Ctrl+Del
Ctrl+M
Ctrl+Shift+T
Ctrl+Q
Ctrl+Shift+P
Ctrl+P
Ctrl+L
Ctrl+Shift+A
Ctrl+Shift+L
Ctrl+Shift+E
Ctrl+Shift+l
Ctrl+Shift+D
Ctrl+Shift+Q

Space

Scroll + A
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