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O-Pitblast, Lda.

O-Pitblast, Lda Phone: +351 224 096 803
Rua de Belém 467, 4350-071 E-mail: info@o-pitblast.com
Porto, Portugal Website: WWW.0-pitblast.com

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 V2.0("Software") containing this software, you agree
that this End User User License Agreement(EULA) is a 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 V2.0 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 V2.0 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 V2.0 to you; the license granted to you is
not a sale. This agreement is a binding legal agreement between O-Pitblast, Lda. and the purchasers or users of O-
Pitblast V2.0.

If you do not agree to be bound by this agreement, remove O-Pitblast V2.0 from your computer now and, if applicable,
promptly return to O-Pitblast, Lda. by mail any copies of O-Pitblast V2.0 and related documentation and packaging in
your possession.

2. DISTRIBUTION

O-Pitblast V2.0 and the license herein granted shall not be copied, shared, distributed, re-sold, offered for re-sale,
transferred 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 V2.0 contact O-Pitblast, Lda..

3. USER AGREEMENT

3.1Use

Your license to use O-Pitblast V2.0 is limited to the number of licenses purchased by you. You shall not allow others to
use, copy or evaluate copies of O-Pitblast V2.0.

3.2 Use Restrictions

You shall use O-Pitblast V2.0 in compliance with all applicable laws and not for any unlawful purpose. Without limiting
the foregoing, use, display or distribution of O-Pitblast V2.0 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 V2.0 may be used on one single computer location by one user. Use of O-Pitblast V2.0
means that you have loaded, installed, or run O-Pitblast V2.0 on a computer or similar device. If you install O-Pitblast
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V2.0 onto a multi-user platform, server or network, each and every individual user of O-Pitblast V2.0 must be licensed
separately.

You may make one copy of O-Pitblast V2.0 for backup purposes, providing you only have one copy installed on one
computer being used by one person. Other users may not use your copy of O-Pitblast V2.0 . The assignment, sublicense,
networking, sale, or distribution of copies of O-Pitblast V2.0 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 V2.0. If any person other than yourself uses O-Pitblast V2.0 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, and shall not
attempt to, modify, reverse engineer, disassemble or decompile O-Pitblast V2.0. Nor can you create any derivative
works or other works that are based upon or derived from O-Pitblast V2.0 in whole or in part.

O-Pitblast, Lda.'s name, logo and graphics file that represents O-Pitblast V2.0 shall not be used in any way to promote
products developed with O-Pitblast V2.0 . O-Pitblast, Lda. retains sole and exclusive ownership of all right, title and
interest in and to O-Pitblast V2.0 and all Intellectual Property rights relating thereto.

Copyright law and international copyright treaty provisions protect all parts of O-Pitblast V2.0, 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 V2.0 or the use or inability
to use O-Pitblast V2.0 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

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 License 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 V2.0 and destroy all copies of O-Pitblast V2.0 supplied under this Agreement. The financial
obligations incurred by you shall survive the expiration or termination of this license.

4. DISCLAIMER 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 EXPRESSED 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 V2.0.0-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 V2.0, 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 | 1152x768

3. Installing O-Pitblast” Platform

To install the O-Pitblast ® Platform, start windows and 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. 3), 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).

A desktop icon (Fig. 2) is created and you must click on it to execute O-Pitblast® Platform.
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e

O-pitblast.

Fig. 2 - O-Pitblast Desktop icon

) O-Pitblast Blast Design Setup X

Welcome to the O-Pitblast
Blast Design Setup Wizard

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

<Bok o

Fig. 3 - O-Pitblast Welcome Window

Choose Setup Type
Choose the setup type that best suits your needs

Typical
Install the most common program festures. Recommended for
mostusers.

- Custom
3 'Ejl, Allows users to choose which program features wil be installed
= and where they will be instalied. Recommended for advanced

users.
Complete
§ All program features willbe installed. (Requires most disk
&

Advanced Installer

<Back Next > Cancel

Fig. 4 O-Pitblast Installation Type

W

Ready to Install
The Setup Wizard is ready to begin the O-Fitblast Blast Design installation

Click “Install” to begin the installation. 1f 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. 5 - O-Pitblast Ready to Install

! O-Pitblast Blast Design Setup x

Completing the O-Pitblast
Blast Design Setup Wizard

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

<sac =

Fig. 6 - O-Pitblast Installation Finished

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.
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5. Registering O-Pitblast” Platform

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.

% ﬂ-pitblast 1.0.1.0-2016

www.0-pitblast.com

Fig. 7 - O-Pitblast Loading Screen

Autenticate n]
l
&) o-pitblast
>~ p
User: |user@emmple.com |
Password: |‘““““““‘ |
Cancel Ok

Fig. 8 - O-Pitblast User Login Window
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6. O-Pitblast’ Overview

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

A. Main Control Bar

B. Toolbox

C. Work environment
D. View Pane

E. Status Bar

O-Pitblast - &F X

FreeFoce Borcholes Chage Electronic  BlastResults  Aftenvaionlaw  Map ¥ Blest Information & O-FitCloud i New Messages

Import B riour Outiers k4 cut Terrain Il Bench Botiom  + | Views | Exp A

x o M Boehoies

Number
Text Label

\_' -] Diameter
] Inclination

Azimuth

Charge

17 Boretrak

1 [ Visible

-+ ] Water Column
Length
Burden

L[ Spacing

(111

O« Rows

™ (21 Show Raws
(] Row Number
L.[+] Show Warning
=t »

(=80 Timing

+| Cumulative Delay N
Wires
Cylinders

e
an
E +) Nominal Delay

4| First Borehole
41 Isoline Text
7] Warrings
7! Isoline Arrows
- (2] Deck Times
4] Extra Detonators

(=8 {_)nm

41 Shape
<] Text
4 Zores

+#! Zone Connections

C (4] Zove Label
LY D

Logking for Volums: 0.0 Surface: 0.0n* infox nvisibls Holas: 0 [ |zum E FreeCam
Fig. 9 - O-Pitblast Overview

6.1. Main Control Bar

The main control bar controls all the functionaloties of the Software on it is possible to save a

project, open existents projects, share files, and edit an entire plan.

O-Pitblast -8 X

Topography Free-Face  Boreholes Charge  Elect BlastResults  Affenuation Law  Map 'ﬂ Blast Information ﬁ O-PitCloud 224 New Messages

I : ploux F Cut Terrai or
Topography Preparaﬁm‘ i Views Data
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 anew file;

- Printreport;

- Undo;

- Re-do;

- Open tool box, check for updates and news, tutorials and download the manual (Fig. 12).

R —

|L> Toolbox and Check for Updates
Re-do
Undo
Print Report

—'> Open
[=> Save

Fig. 11 - Quick access bar

Topograp )’v Tool Box  Ctrl+w/
[ ] L “T) Check for Updates
|n'|:-:-|_'t Import !ﬁ News 1.4.4 .
Terrain  Layer & Tutorials [
B Download Manusal l
A
Fig. 12 - Option inside of quick access bar
On the files tab (Fig. 13) the user can manage the files and project options.
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Database
Print

Visible
Cptions

Help

(% J=0

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.

O-Pitblast - o x

Recent Documents

29 _05_2016_RF_43_467_Blast Plan
i e . - 13062016 2315

Blast 3_714 13062076 1834

Blast 46_431

13062076 1825

Print
Visible B 13062016 1825
Optiors

@

@ e

@ CemerLif
@

@

@

Blast_40_932

Help 13062016 1825

[ =

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 or In-Hole Detonator), the Surface
Delay (ms), the In-Hole Delay (ms), the Scatter (%), the Price, the Length (m), the Color and the
Discount (%). To delete an element, it is necessary click on the delete button b 4 and, if the user
needs to change some characteristics of any detonator, there is the update button B, The user
can also import their product information by clicking on the import button."’m .

- x +

Fig. 17 - Detonators Database (Adding detonator)
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6.3.5.2. Creating Boosters

To create a new booster, the user must click in the add button 'l‘, 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 P 4 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.

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 +, add the
Name/Description of the element, RWS, the Density (g/cm3), the Price and the Discount. 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 2. The user can also import their

3

product information by clicking on the import button . ==

& x+

Fig. 19 - Bulk Database (Adding bulk explosives)
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6.3.5.4. Creating Cartridge Explosives

To create a new Cartridge explosive, the user must click in the add button 'I‘, add the
Name/Description of the element, the Length (mm), the Diameter (mm), Weight (g), RWS, the
Density (g/cm?®), the Price and the Discount. 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
= and, if the user needs to change some characteristics of any bulk explosive, there is the update

button 2. The user can also import their product information by clicking on the import button
4

& x +

Fig. 20- Cartridge Database (Adding cartridge explosives)

6.3.5.5. Creating Rocks

To create a new Rock, the user must click in the add button + , add the Name/Description of
the eler g, it, the Rock density (g/cm3), the Unc. Compressive Strengh (Mpa), the Young’s Modulus
(Gpa) and the Rock Fator . 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 . The user can also import their rock properties information by clicking on the import
button.

©2018 O-Pitblast, Lda. WWW.0-pitblast.com Pagina 21 de 162
All Rights Reserved



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

O-Pitblast® 2018 v2.0 — User Manual

& x +

Fig. 21 - Rock Database (Adding rock types)

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. 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 )

Datbasa

x +

Fig. 22 — 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, o and B factors. 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 — Attenuation Law Database (Adding attenuation law)

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 Full PDF”. This
allows the user to see the report before he prints it.

B

Preview full
PDF

Fig. 24 - Preview PDF button

6.3.6.2. Configure PDF

In this button the user can configure the report. It can change the color, size and connector label
size.

3

Configure

Fig. 25 - Configure report button
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Configure Report >

Hole Number

6 <
B -
Left Info g8, Right Info
s W - 0 O- s
Main Info

O -
—=
rw

Connector label size

(® Small () Medium () Large

*

oK

Fig. 26 - Configure Report tab

6.3.6.3. Page Options

On the Page Options section is possible to select the preview information, page size and insert a
company logo (Fig. 27).

Page Options

| >— Size: A4 .

. Page . :
Print PDF Preview, | ExplosiveOrdenn -
Logo: p.- %

General Information

Fig. 27 - Printing Blast Plan - Page Options

6.3.6.4. General Information

The General Information section (Fig. 28) allows the selection of Explosive Ordering, Accessories
Ordering, Blast Resume, Comments, Charge Rule Design, Rows, Driller’s Report, (Fig. 29), Borehole
Information (Fig. 30), Profile First Row, Cost, Rows, Detonator Profile, Fit Booster to BB and
Detonators List, Map Details (Fig. 31), and Driller’s log (with D.l option — only showing information
on the report of holes with deviation data).
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General Information

| Explosive Ordering
/| Accessories Ordering
/| Blast Resume
/| ProfileFirstRe | 1pp
#| Rows Real
| Detonator Profile

| Driller's report D,

Fragmentation

Edit Burden/Spacing

Blast Plan

-pitblast Blast ID- 28_05_2016_RF_43_467_Blast_Plan

Comments

Charge Rule Desig
Borehole Information
Cost

Fit Booster to BB.
Detonators List

Map Details e
Driller's log

Fig. 28 — Printing Blast Plan - General Information

Project Information
site Name: Date: shotfirer:
Country; Location: D&B Resp.:
Explosive Ordering
[ Explosive Product T Density Type Quantity
[ Anfo 0,8 | 0,80 g/cm® Bulk 1863 2 kg
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[Total of Holes | 36 [Tonnes | 2502031 |Powder Factor | oxsowgr |
[ | 680,11 m [SpecificDrilling | oom3m/m* | | |
comments
charge Rule Design
1 80% Cartridge 2- Booster 450z  ANFO
o 0. 00
carrisoe 200
jssomer a5 10

O-Fitoist® St Desgn Pattorm
O-Fitaist © a8 gt Reserved www.o-pitblast.com Pagel
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Fig. 29 - Blast Plan- General Information
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It’s important to refer that the user needs to take a picture of the map (see Map Module) to get
that information in the report.

Blast P
€D o-pitblast

Fig. 31 - Map info

6.3.6.5. Plans Information

O-Pitblast generates four types of plans, Drill Plan (Fig. 33), Tie-Up Plan (Fig. 34), Offset Plan (Fig.
35) and Charge Plan that can be managed in the section of Fig. 32.

Plans

/| DrillingPlan 4 | 2 [#|TieupPlan 4 2

(| Offset 4 2 |s|ChargePlza 4|2

Fig. 32 - Printing Plan — Plans

Blast P
@ 0‘|l|tb|35t Blast ID: 29_05_20lﬁl_‘RF_.:l_ASJ_BIisl_Plan

Drilling Plan 5 - P 8 s 8 P
[]

e rp—
bt © 4 s ez wwww.o-pitblast.com Paged

Fig. 33 - Drill Plan
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€D o-pitblast

Blast Plan
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6.3.6.6. 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, Connector
Label, Scale, Grid, Best Fit, Show Detonators Time, Use Label (instead of number of hole), Crest
and Toe, Show Hole ID, Extra Detonators Time, Stemming/Length on Charge, Comments, Legend
and Driller’s Report Length (shows the longitude on driller’s report). The Best Fit option generates
the best adjustment of the holes, crest and toe in the printed paper and it. If the user deselects
this option, the user can adjust your plan by angle.

Plans Options

+| Azimuth and Angle #| Timezolines

| Contour Lines | Connector Label

#| Crestand Toe #| Scale

71Grid |10mx 10m |- BestFit |12 &
| Show Det. Time Use Label

| Show Hole 1D | Extra Det. Time

+| Stem./Length on Charge +| Legend

+| Comments +| Driller's Report Length

Fig. 37 - Printing Plan - Plans Options

6.3.6.7. 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.

Save Configuration

Com tudo e 0 G E

Fig. 38 - 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. 39), unit system - Fig. 40 -
(the change it only be applied when you restart O-Pitblast), terrain detail - Fig. 41 - (up to a
maximum of 500000 points) and auto save - Fig. 42 - (that allows to automatically save the user
work in .opit files - in a defined interval).
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Selected:

System

Temain

Min

Auto Sav

General Options

EUR

ELR
AUD
BGN
BRL
CAD
CHF
CNY
czK
DKK
GBP
HKD
HRK
HUF
IDR
LS
INR
JPY
KR
MXH
MYR
NOK
NZD
PHP
PLN
RON
RUB
SEK
SGD
THE
TRY

Interval {min): 3l

Fig. 39 - Change currency

System: . Meinc

Fig. 40 - Change to metric/imperial system

Temain Detail

Min OOO®@OO Max

Fig. 41 - Change terrain detail

Irterval {min):

Fig. 42 - Auto Save option

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, Borehole label, Charge Label, Non-
Electronic label, Electronic label, Home label, Attenuation Law label, Blast Results label and Map

label.
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@ Configure

(R Pl plee OO

Visible
Options

Help

O &

Fig. 43 — 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

wwrw.o-pitblast.com
Visitour website for the latest news.

Contact Us
Let us know if you need help or how we can make O-Pithlast even better.

Credentizls

Send your credentials to your email.

Mavie Tutorials
‘watch getting started online movie tutorials.

Ask for help
Send your question for the support.

Facebook

Follow us on Facebook to stay on top of all the news.

Fig. 44 - Help Tab

6.3.9.1. Ask for help

This option (Fig. 45) 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 also pictures (on the plus sign).
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@ Help =

Title | |

Comments

€Q dose B9 sendmsk

Thanks for share your questions with us

Fig. 45 - 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 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 Ok.
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X

e

:

Fig. 46 - Tool Box Window

6.4.1. Lighting Control -

In the Lighting Control Window (Fig. 47), the user is able to control the light Intensity as also as
the incident lighting vector direction (X and Y).

Lighting Contral X

|
%

Configuration
+

Ok

| ——%+

X Y Intensity Cancel

Fig. 47 - Lighting Control Window

g S et e o >
Fig. 48 - Lighting Control
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6.4.2. Terrain Color -~

To change the terrain visualization characteristics, in the Terrain Color Window (Fig. 49), the user
can modify:

e Main terrain Color or Layer color
e Triangulation type (Solid or Wire)
e Scan points

e Transparency

Temain Color x
Visualization Cortrol | Main Temain / Layers ~ | Color Control
® Solid Triangulation Show Wires I Upper Temain Color ~
O Wire Triangulation [] Show Paints |:| Bottom Terrain Colar -
f—

Fig. 50 - Terrain Color Edition

6.4.3. Background Color -

The Background Color Windows (Fig. 51) allows the user the change the Background color

Background Color o

H EEEEEEN

1% More Colors...

Fig. 51 - Background Color Window

6.4.4. Bench Bottom Control -«

In the Bench Bottom Control Window (Fig. 52), the user can adjust the bench bottom level,
inclination, azimuth, color and triangulation type (solid or wire).
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Bench Bottom Control X
F y Visible

TR ELIAT HE ' [ Bench Bottom Color ~ =

Level -19.36 m

Incination (000 || = O Solid Triangulation k

2 ® Wire Triangulation

Azimuth (0,00

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

Grid Reference Configuration

k
Color -

X
] v

Fig. 54 - Grid control

6.4.6. Hole Control - *

The Hole Control Window (Fig. 55) controls the hole visualization characteristics such as type
color, diameter scale.

Hole: Control >
Nominal Delay Show Data
(1] ]
Production Blastholes N - m ;;\J j\,'.J
Buffer Blasthales . - Number
[ Text ID
Contour Blastholes D - [ Diameter
I Ghost Blactholes W - [ incinston
[ Azimuth
Charge Color [ Ref. Dist
Ch
Charge Column Color . - L Crarge
Hole Size {visual) Ok
- I +
. i Cancel

Fig. 55 - Hole Control Window

w— i O

Fig. 56 - Holes visualization control
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6.4.7. Timing Control -

In the Timing Control Window (Fig. 57), 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.

Timing Cortrol X
Nominal Delay

7 EI _;AJ _f\;J B - Show Mominal Delay
Cumulative Delay

2 EI _;AJ _f\;J B - Show Cumulative Delay

Size of Connectors

-t

loEe s - m o)
Fig. 58 - 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).

L W

CFIE TN

- |

Fig. 59 — Ruler tool (measurement view)

One left-click on the measurement and it will appear the angles.
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Fig. 60 - Ruler tool (angles view)
And finally, two left-clicks and it will pop up a window to create a new label to that measurement.
Text

Text:

il K

Fig. 61 - Label window

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).
B-Qe

Fig. 62 — From the left to the right: 2D view, 3D view, orthogonal view and perspective view.

6.6. View Pane

The view pane allows the user to select several view options.
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~|_| Spacing
[ 1] ]
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- | #| Show Warning®
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0l Timing

- | #| Cylinders @
~1#| FirstBorehole y
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- 4| Deck Times ®

- || Extra Detonators @

= 4[] Q Draw

- 4] Text

~|#] Zones

|+ Zone Connections
- #| Zone Label

Fig. 63 - View Pane

6.7. Operation Control Tab

In the Operation Control Tab (Fig. 64) 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 \iew perspectives
e Control zoom

e Stage info

o : s : . . {—-u;;e v ,:
Fig. 64 - Operation Control Tab
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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. 65 displays
the main functions available in this menu.

Fig. 65 - Borehole Radial Menu

/. Home

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

Home Topography Free-Face  Boreholes  Charge Non-Blectric Electronic BlastResults Attenuation Law Map

a2t/ a0aa

Points Draw

Fig. 66 — Home module

Icon Description
‘+ Add point Add a new point and use it to creat lines, arrows, etc.
‘x Move point Update the position of a point
‘- Delete point Delete all points
/ Line Add a new line
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/' Arrow Add a new arrow

Q Polygon Create a new polygon

@ Circle Add a new circle

{!} Import Import several polygons from an external file
6 Merge Merge zones and create new ones

7.1. Add, move and delete 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.

R—— loMe

Fig. 67 — 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.

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

=
=%
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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.

Move point

Coordinates </ ) Delete point

Clear all points

Fig. 68 — Menu of a singular point

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

Coordinates X

% |1068 = m

Y [17.00 = m
Cancel Ok

Fig. 69 -Coordinates window

7.2. Create lines, rows and polygon -~/ ©

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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Fig. 70 — Create a new line

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

dee S /OOHB

Pors O

A\,

[= 2]
P

Vehina 001 Sudcn 000 vebie Hoes H-Be -

Fig. 71 — Create a new polygon

Also, inside of the polygon icon the user as the option use crest (Fig. 72). 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.

T A= B8 4

oy / /0008 Y,

Points

'

Fig. 72 - Use crest option
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7.2.1. 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 43).

7.2.2. 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. 73) 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.

Label:

Zone 1

[] Delete selected zones

Fig. 73 — Merge zones window

L e -

Fig. 74 —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 and 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 (10.7.1) 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
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polygon. Finally, the button Edit timing (Fig. 76) will let the user to add a translation delay (ms) in
the timing of the boreholes (when using electronic detonators).

Delete polygon

Edit time

Delete points (electronic)

Show volume )
inside polygon = ‘ O ' == Edit polygon color

Export zone 1 Edit Iabel
points

Add holes inside
polygon

Fig. 75 — Zone Menu

Translation
Translation Delay (ms): 0 =
Cancel Ok

Fig. 76 — Add Timing Window

8. Topography

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

S | S

UMM FreeFsce Boreholes Charge  NonBlectic  Electronc  BlastResults  Attenuationlaw  Map 3 Drone Mapping Service & Hlast Information & O-PitCloud 2 New Messages
Select

Topagraphy Freparstion Views  Data Rock

Fig. 77 — Topography module

8.1. Topography preparation

Icon Description
'l Import Terrain Import terrain from file (.xyz, .xIs .str .csv)
1 | Import Layer from file. A Layer can be a terrain element,
Import Layer .
orebody stratum or any geometrical shape.
o) Geo-Reference a terrain tool. This tool allows the geo-reference
Geo-Reference . L .
a terrain or free face scan, having field reference points.
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Outliers

Terrain

=
5 Crest/Toe

Terrain Styles
Elevation
Cut Terrain
Expand Terrain
Bench Bottom
Views
Export
Bench Bottom
Countour Lines

Edit Cloud

Eliminate
Triangles

Select

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 - '

By clicking in the import terrain icon, a selection window will appear in order to select the terrain
file (Fig. 78).

« v

Organizar ~

3 Dropbox
& OneDrive
[ EstePC

¥ Rede

# Acesso Rapido

*& Grupo Doméstico

< Ambiente detrabalho » Terrains Importation v|® | Procurarem T
Nova pasta

Nom:

e
[ Terrain Import et 22/04/2016 21:10

Mome de ficheiro: |Tarra|n Import.txt v
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The user must attribute the X, Y and Z values to North coordinates, East coordinates and elevation
coordinates, respectively (Fig. 79) and click Import coordinates (Fig. 80).

Import Data
Column( Column1 Column2 Column3 Columnd
~|x ~ v v[z ] -]
32000 74175.090 45364680 B
32000 74174 430 49367.500 ¥ I
32000 74176510 49366.140 ;
32000 75718.140 45234280 1178.330
32000 75718.500 49234 460 1178.320
32000 75719.990 -45225.740 1191680
32000 74435730 49217.300 1200.780
32000 74441.080 | 49210220 1200.960
32000 74428.000 | 45203.790 1200.890
32000 | 72755.006 | 49491 192 1103.149
32000 | 72756040 | 45438 290 1103.000
32000 | 72755840 | 45251170 1103.150
32000 72760510 48434170 1103.240
32000 7275157 45438.283 1102926
32000 72752844 48436652 1102:960
29000 TITAA 24N AQLan RRN 1112 R70
[ Use separator [] Add as extra points 7 b @

Fig. 79 - Correlating XYZ values with North, East and Elevation

map.

Import the coordinates

Click here in order to import
the coordinates and create o

-

P
Fig. 80 - Importing terrain
ColumnQ Column1 Column2 Column3 Columnd
~ X ~|Y v|Z ~ ~
32000 74175090 45364880 1182190
32000 74174 430 49367.500 1194.280
32000 74176.910 | -49366.140 1193.330
32000 75718.140 [ 45224 280 [1178:330
32000 75718.900 49234.460 1178.320
32000 | :
32000 /8435 /30 2321730 1200780
32000 74441080 49214220 1200.960
32000 74428.000 [ -49203.790 1200.690
32000 72755 806 43491192 1103149
32000 72756.040 49498 290 1102.000
32000 72755.840 [ -4sa91.170 1103.150
32000 72760910 43434170 1103240
32000 72751987 | 43438283 | 1102926
32000 72752844 [ 49496692 1102.960
annn TITAA 24N -AQRIN RRN 1118 B7n
[1 Use separator [[] Add as extra points i b @

Fig. 81 - Loading Terrain

8.1.2. Coordinate system 7

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. 79). Then clicks on the coordinate

system ( 7 ) icon on the import terrain system window.

©2018 O-Pitblast, Lda.
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After that it will pop up a window (Fig. 82) where the user has to choose from/to which coordinate
system that he wants.

|
| Transform Coordinates epsg.io
From: | ETRS89 / UTM zone 34N (N-E) v
To: |ETRS23/ UTM zone 34N (N-E) v Q
| [ World Geodetic System 1984 Cancel oK

Fig. 82 - Choose from/to coordinate system window

Then the handler chooses magnifier glass (Fig. 83) to search for new coordinate systems.

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

Fig. 83 - Search new coordinate system

This will open a new window (Fig. 84) here the user can search for the new coordinate system

through:
- ETRS;
- Name;
- UTM ZONE.
@
® ETF:DD s L O@'::Tr’:‘nﬁmo South P2 Q
+° Ok

Fig. 84 — New coordinate system window

After inputting a parameter in the search method chosen (ETRS, Name or UTM Zone) the user
clicks again in the magnifier glass on top right to get the results (Fig. 85).
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@ Proj4

@ ETRS

© Name O UTM Zone

o ] @ Noth O South W= Q

Name

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

t

Search results

ETRS Aea

United States (USA) - California - courtie.

Fig. 85 - Search results

To add the pretend system to the main window the user must click on the plus sign (+) 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. 86) which coordinate system he wants to change

and clicks in OK button.

@ Transform X
Transform Coordinates epsqio
From: |ETRS89/ UTM zone 34N (N-E) v Q

To: |ETRS89/ UTM zone 34N (N-E)
WGS 84 / Pseudo-Mercator
ETRS89 / UTM zone 35N
ETRS89 / UTM zone 29N
L] Woid G cracag / Portugal TM0S Ok
Datum 73
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 34S
Cape / Lo23
Hartebeesthoek 94 / Lo23
WGS 84
Cape / UTM zone 345
RGRDC 2005 / UTM zone 34S
WGS 72BE / UTM zone 34S
WGS 72 / UTM zone 345
Arc 1950 / UTM zone 34S
NADS3(NSRS2007) / Calfomia zone 6 ftUS)

Fig. 86 - 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.
87) or, for example, change layer color (Fig. 88).
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Barehole Infarmation [ ]

Geomelry Charge Timng Others

[ Hole Diar
Burder Spacng fn
Crtical 00 2 Crtical 300 %
rerage 00 2 VErag 00 3
Bench Heig ¢ [ Length :
0 gem ] O Subdiing :
[ % Lengt 8 3] O Acimth :
[ nclation ¢] (@) Ciical Burden
— ‘:J-h-’
To Bench Bottom
o - el

Apply Changes

Fig. 87 - Adjust hole until layer

Temain Color X

Visualization Control | Main Temain ~ x Color Cortrol

@® Solid Triangula |:| Upper Terrain Color =
O Wire T Show Poirts M Bottom Terrain Color =
Transparency Ok
90%

Cancel

Fig. 88 - Change layer color

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. 89) with some parameters
like Longitude, Toe (m), Altitude (m), Angle (°) and Azimuth (°) to fill in to create a new style.

4 Create Style »

Fig. 89 — Topography’s available and Create Style Button

8.1.5. Countour lines

The user can hide/unhide the contour lines of the terrain and choose the isolines interval in
meters.
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Fig. 90 - Isolines visibles 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 in order to execute the command (Fig. 91).

3 ~ oo VB 6 SIS

Fig. 91 — 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. 92 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. 92 - Expansion terrain tool results
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The Bench Bottom tool permits the adjusting the bench bottom level, inclination and azimuth
(Fig. 93).

Lo} - BEel

Fig. 93 - Bench Bottom edition

8.1.9. Edit Cloud

In this option the user can edit cloud points.

First of all, 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. 94) explaining how to delete points.

@ Delete Points

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

Fig. 94 - 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. 95). After that just click in delete the
select points.

4

4 4

Fig. 95 - Area with selected points
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It’s important to refer that select points will turn red (Fig. 96), before that they are in the terrain
color.

Fig. 96 - Red points: selected

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. 97) explaining how to use it.

@ Eliminate Triangles X

Select Triangles by Ctd + left Click

Fig. 97 - Eliminate triangles window

The user can select the triangles by clicking in left mouse button and ctrl. After that, they will turn
red (Fig. 98) and if the user clicks in OK the triangles will be eliminated.
]

Select Trangies by Ci +eh Cick

Fig. 98 - Selected triangles (in red)

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.
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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

\ View Free-Face

& View Crest/Toe

View Dots
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View Isolines

9. Free-face

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

Freeface 7 - O-Pitblast - & X

i BlastResults  Attenuationlaw  Map B Drone Mapping Service &¥ Blast Information & O-PitCloud i New Messages

Fig. 99 — Free-Face Module

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

Icon

Description

\%
\¢

Import Free-Face

Free Face Edit

@q: Crest

Edition
+ .
’ e
e Toe Edition
From Device
From file

Rodded

Cabled

Free-Face importing tool — Renishaw (.FSC) and Quarryman
(.CDU)

Free Face edition tool.

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

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

Import the borehole deviation data directly from device

Import the borehole deviation that from a local file

Import the rodded boretrak information

Import the cabled boretrak information

9.1. Importing Free-Face -

In order to import a free face model, the user must select the origin of it (Fig. 100) and the
correspondent codes. For *.fsc and *.cdu codes the platform has the default values, because of
that the importation is automatic.
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€3 Abrir

Organizar *  Nova pasta

3 Acesso Rapido Home

22 Dropbox " Quarryman Pro Free-Face FSC
. OneDrive
[ Este PC
o Rede

*& Grupo Doméstico

<

A || « Ambiente detrabal.. » Free-Face Importation

x

v @ | Procurar em Free-Face Import... ©

Data de modificag...  Tipo

18/04/2016 16:51 Ficheira FSC

o @

Tama|

>

MNome de ficheiro: | Quarryman Pro Free-Face.FSC

v\ Renishaw (*fsc) -
Renishaw (“fsc]
Quarryman (*.cdu)

Code and Type @
Code Type i
0 Scan - |E|

51 Crest -

52 Toe -

50 Hole -

01 Hole -

0z Haole -

03 Hole =| T

Bar Length: (200 =

Fig. 100 - Importing free face data and code selection

The Import Data table (Fig. 101) 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. 100).

Radio Verical
5317 7704
8773 8187
84 8232
825 8282
8222 8298
8107 837
79 8255
771 81.88
76.28 81.37
7365 81.79
7336 8238
74 823
7822 .31 |
7429 808
7486 79.96
76.58 80.03

= Apply Pattem

Definition Algorthm

Horizortal  Signal X Y
2554 0 -2184 83.845
-353.88 0 5152 5524
-255 65 0 -21525 84139
26109 |0 12893 82242
26716 |0 -4.056 81.753
-271.16 0 1652 81587
276.01 0 8.437 80.138
28016 |0 13818 77.105
28416 |0 18672 74.008
-286.31 0 21179 72381
28879 |0 2348 69.01
29332 |0 28.784 66.772
-296 68 0 N7 63223
-303.75 | 0 41353 61.89
-309.25 |0 46.399 56.79
31453 |0 51,694 52,543
-319.87 0 57668 48612

Hole Offsat: 000 |2 X
clockwise,

[] Add as extra paints

1264

11924
12407
1.226
10311
10049
8.896

10.243
1089

11445
10517
9728

9.567

10845
11878
13.051
13258

Type Code barLength Face
Floor 07
Roor a7
Reference (01
Reference | 01
Reference |01
Reference |01
Reference (01
Reference | 01
Reference 01
Reference |01
Reference |01
Reference |01
Reference (01
Reference |01
Reference |01
Reference |01
Reference |01

7 9O

BIEEEEEEEEEEEEEEEE
oo o o|lo o oo oo oo oo ool o

v
©

Fig. 101 - 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. 102).

©2018 O-Pitblast, Lda.
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O-pithlast has detected 433 outliers.
Would you like to eliminate those points?

Sim

Mao

Cancelar

Fig. 102 - Outliers detection algorithm
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The result from the use of this tool can be observed in Fig. 103.

PR —— B« i

Fig. 103 - Outliers detection algorithm re.

sults (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. 104 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 Postion |0.00 Iil

(") Borehale Length

Ol

Fig. 104 - Borehole length definition

The results from the borehole length definition can be analyzed in Fig. 105.

o

Fig. 105 - Borehole length definition (Left: Bench bottom position; Right: Borehole length)

9.1.1. Importing options

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

- Hole Offset

- Add as extra points

- Clockwise

- Coordinate system

- Multiple station

- Georeferentiation of the terrain
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7429 80.8 -309.25
74.86 79.96 31453
76.58 80.03 e

o
Apply Pattem Hole Offset: 0.00 |3 @ -
9 [ Add as extra points o 9 o = @

46.399 56.79 11.878 Reference |01
51.694 52543 13051 Reference |01

Import Data n

Rodo  Veticd  Hoizortal Sgnal X 17 z Twe | Code  balengh Face | A
8756  |817 |24 |0 [2188 easss [1264  |Foor |07 [o [0
7704|3538 |0 [s152  [s524  [1192¢  |Roor |07 lo [o
8773|8187 | 25565 |0 |21525 (84139 [12407 |Reference |01 o [0
8 [232 26109 |0 [12893 [s2242 [11226 |Reference |01 lo [o
825  |s282 | 26716 |0 |405% 81753 10311 |Reference |01 0 [o
822 |29 |27116 |0 [1652 (81587 |10.049 |Reference |01 [o [o
8107 |837  |27%00 |0 [8437  [80138 [88% |Reference |01 o [o
) [s255 |28016 |0 13818 77105 |10243 | Reference |01 o [o
771 |s1s8 | 28416 |0 [18672 |74008 [1089 |Reference |01 lo [o
728 |8137 28631 |0 [2117 [72381 |11446 |Reference |01 0 [0
7365  |8179  |-28879 |0 |2348  |6901  |10517 |Reference |01 0 [o
733 [8238  |-2332 |0 |28784 |6772 [9728  |Reference |01 0 [o
714|823 |2%68 |0 [3177  |63223 [9567 |Reference |01 [o [o
2 |\ |37 |0 |41353 [6189  |10845 |Reference |01 o [o
| - | | | | | 2 .
0 0 0
5 = >

52663 435612 12.263.

Fig. 106 - Importation option

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.

@<f©©©©©
©® 9o @ ® ® @©
® @ @ @ ® @

@ ©® @
' 4 ——

Fig. 107 - 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

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.
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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. 108):

e GPSinformation 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
guestion button 9).

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

() Based on previous laser position

Fig. 108 - Merge information tab

9.1.1.6. General information o

Here the user can import GPS information to georeferenced the terrain (Fig. 109). It can put
manually, get reference from GPS file, use previous information or use rotation option.

= 0

325188.84 =

66573589115

Z 220712

Rotation: - OFF

ir

n

ir

® 0

Cancel Ok

Fig. 109 - General information tab
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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.

- | |
Rodd
| From From
i Device File g~
ce @1\ Cable
Hol
= a4 —_ =
% Clearall B
+'. .
{5’ Clearall |
Sphe — ——H +
-“ Import
I Edit Crest/Toe Altitud

Fig. 110 - Crest/Toe tool

*

Fig. 111 - Crest reference line edition

*

Fig. 112 - 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.
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3 Update X

® Crest () Toe 0.00 =

Close Apphy

Fig. 113 - Update altitude window

@ Update

@ Crest O Toe

Close

Fig. 114 - Example of changed altitude in crest (minus 5 meters from top).

9.3. Borehole deviation data

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.

Hole Desviation n
Information
yp Frobe Da
 coups
Ok Cancel

Fig. 115 - Import boretrak information window (1)

When the user inserts the data, it will appear a message saying “Data uploaded successfully”.
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Hole Desviation n
Information
o Probe Dats | oK
N couDas oK

Data uploaded s

Fig. 116 — Message about the boretrak data

Then the user applies the boretrak information to the respective holes - Fig. 117 and click on the
“OK” button.

Information

|

|

EHERETE

Fig. 118 - 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”.
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Hole Desviation n Hole Desviation
Information Information
* Data * Data 0K
> Q

Use Marth - [ Use Morth

Data uploaded successfully...

Ck Cancel

Fig. 119 — 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. 120).

Information X
Connect
. | CONNECTED:
COMPort:  [COMI “J SEND DATA o All data was readed.
Bound rate: 9600 >

Fig. 120 — Sending data from device

Also, O-Pitblast ask the user if he wants to save a local file from borehole deviation device (Fig.
121).

Confirmation

0 Do you want to save a local file?

Fig. 121 - Save local file

Then the process is the same explained on the rodded and cabled.
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9.3.4. Swap hole, delete, select and edit

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

Change the The user clicks on the first hole and drags the
P Swap boretrak mouse until the second hole to change the holes
WL | hole information boretrak information.

between holes

0 . Delete the boretrak  The user can delete all boretrak information or
g Delete | . : ) .

information just the information he selects.

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.
The user can drag the arrow (that appears after
the user clicks on Edit button) to point to the
azimuth that he wants.

Select  Select a set of holes

N .
G Edit Change the azimuth
of the boretrak data

10. Boreholes

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

T A S8 &8 - O-Pitblast -8 %
File  Home Topography FreoFoce (Iitill Cherge NonBecric Hectron  BlastResults  Attenuaionlsw  Mep ${ Drone Mapping Service &F Blast information & O-PitCloud S5 New Messages
" N4 - u o ° 1 5 Gerea] waw wuw -

+ L ) et - L ® L | 2% oo N HE i E
" [ EE ° & . 1 it
Boreholes Renumber Rows Fattern Data

Fig. 122 — Boreholes Module

10.1. Boreholes Edition

Icon Description
== | Add Holes Add holes to an existent terrain

| Edit Holes Edit a single hole or a conjunct of holes
B = | pelete Holes Delete a single hole or a conjunct of holes

vx | Move Holes  Move a single hole or a conjunct of holes

n Edit Toe Edition of toe position of a single hole or a conjunct of holes
Om

1] E Select Holes  Holes selection tool

.

=1

. Hole shape  Hole not charge

/4 | Hole Shape  Hole charged (no detonator)
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10.1.1.Add holes - **

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

Fig. 123 - Add Holes tool

10.1.2.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. 126).

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.

— NN
All Blastholes

[ 1] ]
Production Blastholes
]
Buffer Blastholes
|}
Contour Blastholes
I Ghost Blastholes
o
I 1 FirstRow

" A Label.

Fig. 124 — 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. 125.
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Borehole Information n
Others
Row Number 0 4 ) T ? Geeby | ol ey

Borehole Number: | 2 4 P seigiciica Label

Views - Commerts

o

Fig. 125 — Others menu: create label, 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. 127.

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 clicking in Apply Changes. If the checkbox, of any item, presents
this shape -[ - means that there are more than one hole with differente features.

F+ \ | \’+ |
Barehole Information l 8
Rop Number. 2 E] ? Geometry Charge Timing Others

4
Boehole Number: 2 | 4P Sracht Otica Hole Diameter (mm): 102 v 102mm

Views
Burden (m Spacing (

0 |5 | AdustBouom | | AdjustAzimuth + ‘

[\
N

A
RIS

§

,‘
\
g

0N

iy
N
N

N

o
Y

NN

Fig. 126 - Borehole Information Window
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Fig. 127 - Borehole Information Window (Several holes selected)

Geometry Charge Timing Others

[] Hole Diameter fmm): {150 mm: 150 m
Burden (m Spacing (m
rest r Crest -
Tos C Toe -
Citical : Critica =
erage = Average =
Bench Height = O Length 1070 =
[] stemming | 200 3| [] Subdiling B
[ % Length 19 & [ Azmuth =
[ inclination 2| [®] Critical Burden
Bottom Adjustment
Adjust Azimuth | Adjust Bottam To Bench Bottom -
[ ideal Burden | 300 % |[J Tolerance E
Face Points Interval [] Interval 100 &
JTM X (East UTM Y (North
= 1541 =
[ Bench Bottom (Z2
Configuration -
U+
Apply Changes

10.1.2.1.Hole Burden/Spacing

This information is showed if there is a row associated to the holes (Fig. 128). 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 10.6.

Geometry Charge Timing Others

150 mm

1, Waming: You must define the row's number

v| 150mm Row Number

Borehole Nuber.

Views =

Borehole Information

©2018 O-Pitblast, Lda.
All Rights Reserved

Fig. 128 - Burden/Spacing info - Rows definition
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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. 129 is
possible to observe 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. 130). Also,
the user can choose until where he wants to adjust holes: bench bottom or layers.

Borehale Information

Geomety  Charge  Timing  Others X
[ Hole Dameter fer) G 1
P \
To
. i
fivera
- =
[ Sten
[mEY!
O ==
e
e
[ e
’ !‘I 22 ’ r
50
Fovly Changes . Velome - Suface - s ;:% 0% SelectBorshcle
Fig. 129 - Changing holes' inclination (no bottom correction)
Borehale Information El =
Geometty Charge Timing Others
[T — 1
A
R o
To I
fuvera b
Bench | ]
[ sten =
[mEY!
o ]
e
LAl

i b |\

ey Leckngs Vome - Sutm - . kbl 20 © 5] 0% Selectiorshoe

Fig. 130 - 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. 131 - 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. 131 - B.
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Fig. 131 - 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. 132).

Fig. 132 - 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. 133 - Moving a conjunct of holes

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. 134).

Fig. 134 - 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.

g —— [ T

Fig. 135 — Selecting a conjunct of holes
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Paregrrre—_— T Nind Smaniies

Fig. 136 - Dragging a conjunct of holes

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. 137).

Fig. 137 - Holes Selection tool

Other way to select holes is to press ctrl and left mouse button over the holes (Fig. 138).

Fig. 138 - 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. 139) to proceed with the desired action.
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Add Point

Move Point

Delete Point

Clear All Points

Move Point to Coordinates

Xem v 21am Vikea3S4S16x  SebeAnEn o i -0 © B ¢ A SdeiBorshole

Fig. 139 — Polygon Selection Radial Menu

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 the all holes. After defining the rows, the user can
check each profile on Edit Hole Window (Chapter 10.1.2).

10.1.7.1.Straight/Critical Profile style

This option permits select the views between a straight profile or a critical one (Fig. 140). 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 1 4 ) Row Number: T 4p
R 12

Fig. 140 - Profile Style: Straight/Critical

10.1.7.2. Analyzing Critical Burden

To analyze the critical zones of each hole the user must define the Ideal Burden, the percentage
Tolerance, the Face Points and the visualization Interval (Fig. 141).
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[] Ideal Burden [] Tolerance {1]'
Face Paints [+ Interval [ ] Interval

Fig. 141 - Critical Burden Definition

This info is important to identify projections potential risk zones (like the red zones) (Fig. 142). In
order to eliminate this risk zones, the user can, in advance, adjust the crest burden or inclination
of each hole.

Fig. 142 - Projection potential risk zones

For better viewing by the user, is possible to define a 3D limit zones and analyze with a full
definition (Fig. 143).

Fig. 143 - 3D Burden Limit Zones

To see the critical profile of the holes that are not in the first row the user has to click on critical
burden button (Fig. 134).
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Borehole Information B
Geomet

Row Number: 2 4 ) T ? ry Charge Timng Others

Borchole thber 2| 4 P sugronca Hole Diameter mm): (150 2] 150

Views ~

¥ ¥ Burden

O D

Fig. 144 - 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

Number Label Burden Spacing Stemming Subdiiing Diameter Visble ~
2715 3108 o7 150

0 %)
2 2583 3021 07 0 150
3 il 3002 07 0 150 =
4 3138 3016 07 0 150 =
5 e £ 07 0 150 =
6 32 3043 07 0 150 %]
7 2384 30% 07 [ 150 =
8 3014 3001 07 ] 150 ]
9 29% 3 07 0 150
10 2337 3013 07 ] 150 =
n 1137 3078 07 ] 150 =
12 3145 3015 07 0 150 =]
13 3289 3001 07 0 150 =
14 3308 3012 07 ] 150 =]
15 32% 3029 07 0 150 %)
1 316 3031 07 0 150 =]
17 3034 3026 07 ] 150 =
18 3064 3001 07 0 150 =
19 307 3009 07 0 150 =
20 3101 3009 07 0 150 =]
2 1145 3053 07 0 150 |
2 3183 201 07 0 150 =]
) 33 3001 07 0 150 =
2 3314 3008 07 ] 150 ]
F3 3249 302 07 0 150 &
3 3173 3021 07 0 150 =]
27 1102 308 07 fl 150 A C

Fig. 145 - 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. 146 and Fig. 147).
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Fig. 146 - Burden tool

g

Fig. 147 - 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. 148).

Fig. 148 - 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

v

== Get coordinates

t

See size of the
burden/spacing

Fig. 149 - Radial menu of burden/spacing tool

10.4. Visible/invisible and renumber

By choosing a star point the user can renumber de boreholes that
he wants (Erro! A origem da referéncia ndo foi encontrada.).

Edit’s hole label

Automatic Saves the last number that the user use to renumber the next
Increment borehole.

e Renumber

@ Renumber all Renumber automatically all boreholes
@

. All boreholes get visible (Erro! A origem da referéncia ndo foi

Visible
encontrada.-A).

Invisible The selected boreholes get invisible.

With deviation ~ The boreholes with boretrak information get invisible (Erro! A
data origem da referéncia nao foi encontrada.-B).

10.4.1.Visible or invisibles holes @

The user can hide the select holes in the terrain by clicking on the Invisible button (Gﬁ) ). To put
them back visible just click on the Visible button (®).

©2018 O-Pitblast, Lda. WWW.0-pitblast.com Pagina 74 de 162
All Rights Reserved



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

O-Pitblast® 2018 v2.0 — User Manual

Eed

Fig. 150 — Left (a): visible boreholes; Right (B): invisible boreholes (with deviation data).

Another option inside of the Invisible button (Fig. 151) is to with all holes with borehole deviation
data.

Update | 5t3
D) Ir*.-isil:-lel Altitude

5" with deviation dat

Fig. 151 . Option to hide holes with borehole data

10.4.2. 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. 153). If the “Automatic
Increment” (¥ ) is on, when the user take the mouse out, the starting point will be automatically

update to the next number where the user were. If it is off, it will keep the number defined in the
start point.

% Renumber -~

Start 1

Fig. 152 - Renumber tool and start point

Fig. 153 — Renumber tool
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If the user uses the option renumber all (@) it will automatically update all hole’s number.

10.4.2.1. 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 also if he wants that number to increase automatically (if yes must click on” Increase
Number”).

[+ | = ¢ 5 = )
O Adtomatically v ® One By One < v\ = M\\'s\ ’m “
A A
Row Character  Number Text- :l \ ’ ; [ ) A
Number: 0= : X 5 \ \v‘

8 1 1
1 .
.

Hole7 HoIeB Hole9 Hole10

§ le2 Hole3 Hole4 HoleS )

Fig. 154 — 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.

€D Edit Labels x m ‘,*
@ Automaticaly 1| O onesyone F_? A» \\1“\
Row Character  Number A c2 c3 Cc4
A 1
Row 2 B 1 R B1

N B2 B3 B4

Row 3 C 1

Fig. 155 - Automatic labelling

10.5. Update altitude*

This option allows the user to update the altitude of the boreholes. Clicking in this tool it will
appear and 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.
156). After that the user clicks on the download button and the altitude of the holes will be
updated.
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Column0 Column (af
NUMBER ~ | ALTITUDE v

1 27133

2 2713

3 27136

4 2714

|5 27145

6 216

7 27168

8 2n8

9 271.84

10 2719

1" 271.92

12 27154

13 27205

14 272

15 27223

1" ™™ |
[] Use separator [[] Headers Name b @

Fig. 156 - Update altitude window

10.6. Rows: Creation and Edition

Icon Description
mem | Add row Create a new row
+
- One by one  Create a row near to other
. “j‘ Line Editor Select holes to define from which row they are.

RN s

Hole by Hole Define rows by holes individual select

»
RN

By line Define rows by drawing a line over a conjunct of holes

— Clear all Eliminate all rows

[ ]
10.6.1. Add row = =

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

Row Mumber: 1 =
Spacing {m): 100 |5
Cancel Ok

Fig. 157 - Add row window
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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. 158.

v

Fig. 158 - Creating new row

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

e

|
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.

Add Row

Spacng i)
Burden {m): 300 |3

After Row: 1 E‘
=

Cloze (8’4

Fig. 159 - Create row near to another

10.6.2.Line Editor

The Line Editor tool permits the attribution of a row ID to each hole. There are two main options:

e 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. 160).

e 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. 161)
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: — -
Fig. 160 - Line Editor: One by one

51459  Suleen 35451450 ke

e —— —— T L -y
Fig. 161 - Line Editor: By Line

e To delete the information of the rows the user just has to click on Clear All button.

10.6.3. 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.

Prepare Rows
Row Mumber: 1 Iil
Cancel Ok

Fig. 162 - Prepare rows window
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10.7.

e . 4
L 2 1] L
[ 2] ] L 2]
LA L ] LA 2]
Pattern  Impaort
Creation Pattern
Haole by Hole i~
By Line
B Clearall
Prepare Rows
F'L'E-S'E—'t =
—mr

Fig. 163 - Reset tool

Pattern

Icon

Description

™~ as

Pattern Creation

Import Pattern

Rotate Pattern

Rotate 902 to the
Right

Rotate 902 to the
Left

! Turn Vertically

.:* Turn Horizontally
e es”
leoseoel
REEEH Import Zone
(1] ]
- Type
T Y]

L] Production

Blastholes
[ ] ]

I

Export

©2018 O-Pitblast, Lda.
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Buffer Blastholes

Contour Blastholes

Ghost Blastholes

1 Hole

WWW.0-pitblast.com

Create a pattern over an existent terrain

Import holes from file

Rotate the entire pattern or a conjunct of selected
holes 909 to the right

Rotate the entire pattern or a conjunct of selected
holes 902 to the left

Turn the entire pattern or a conjunct of selected
holes vertically

Turn the entire pattern or a conjunct of selected
holes horizontally

Import blast polygon from file

Attribute the Production Blasthole ID to a hole or a
conjunct of holes

Attribute the Buffer Blasthole ID to a hole or a
conjunct of holes

Attribute the Countour Blasthole ID to a hole or a
conjunct of holes

Attribute the Ghost Blasthole ID to a hole or a
conjunct of holes

Attribute the 1°t hole ID to the holes that where
defined as the first row

Export your borehole information (only .csv files)

Pagina 80 de 162



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

O-Pitblast® 2018 v2.0 — User Manual

10.7.1.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. 164) and then,
left-click in the terrain.

@
—e
Pattem X
L J [ ]
sass  esas see m Multiple
sene LL Ll e BL"_den
Burden (m) 300 =
Spacing (m 3.00 =
Holes per Row | 10 -
Number of Rows [ 3 =
Azimuth 180 =
Ok

Fig. 164 - 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. 165).

_F B

Fig. 165 - 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 c

The user can check the option Multiple Burden/Spacing to creat a partten with multiples burdens
between rows.
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Pattem X
? O g
B 3.00 =
3.00 =
H 10 z
er of R 3 .
Azir 1844 =
[ A 15 +
15
on on
Crest Toe
Crest and Toe Ok

Fig. 166 — Multiple burden 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.

Fig. 167 — Editing the burden between rows

10.7.2. Attenuated pattern adjusted to crest, to
or crest and toe

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

10.7.2.1. 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. 168).

Atenuation (%) 15 =

E e
15 =

Fig. 168 - Attenuation option
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For example, if the user wants the last line horizontal, the attenuation between rows must
increase (Fig. 169).

Fig. 169 - Last row horizontal

After that the user has three options. Adjust only to crest (Fig. 170), only to toe (Fig. 171) or crest
and toe (Fig. 172).

Fig. 170 - Adjusted to crest

AASS

Fig. 171 - Adjusted to toe (the blue circles represent the toe of the borehole)
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Fig. 172 - 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. 173).

Fig. 173 - 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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Get coordinates of
the point

Move point

Clear all points

== Delete point

Fig. 174 - Radial menu of attenuation points

10.7.3.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. 175).

G5l Abrir

s Acesso Rapide
£3 Dropbox
7@ OneDrive

> O EstepC
= My Passport (F)
o Rede

*& Grupo Doméstico

A | « Ambiente de trabalho >

<

Organizar v Nova pasta

Nome

[&f Holes importation 2.6xt

[ Holes importation 3.6t
[&f Holes importation.tt

Holes Importation

E- O @
Data de modificag...  Tipo Tama
Ficheiro TXT
Ficheiro TXT
Ficheiro TXT

v & | Procurar em Holes Importation 0

x

>

Mlome de ficheiro: | Holes importation 3.6¢

Fig. 175 - Selecting hole coordinates file for importation

The user must define the X, Y and Z coordinates (Fig. 176) and all parameters in Fig. 177 and
define if the terrain can be generated by the borehole’s collar position (Fig. 178). Also, the user
can change the diameter units and change the coordinate system (see chapter 8.1.2).

g Breshoiry

o
<

A15TTE G
AT BT
AR O
4155711 20
AR08 )
41575 5T
41000 Te
AT A0
41587 (5E7
415434 N5
4153 4551
4150 X
41t e
A5 T 5850
A0 168

y—
e

1 tine ipial

AZITH
LEMGTH
DAMETER pusl
HUMEER

1251062
125EM1
AXEET
125400
125 57%
155008

A

7 I ®

Fig. 176 - X, Y and Z coordinates definition
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AZIMUTH
LENGTH
DIAMETER
NUMBER

ROW NUMBER
LABEL
STEMMING
SUBDRILLING
WATER_COLUMN
GLOBAL_ID
DET_TIME
CHARGE
CHARGE_DESCRIPTIO

Fig. 177 - Parameters to import holes

Question

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

Sim

=
o
=]

Fig. 178 - Terrain from borehole's collar

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. 179).

Confirm n

(® Bench Bottom Postion  -136,12  |%

) Borehole Length 10,00 =

-

Ol

Fig. 179 - Borehole length definition

10.7.4.Rotate Pattern - s

The Rotate Pattern tool allow the user to rotate each pattern in the following ways:

~

e BEZ Rotate 902 to the right

o Hmm Rotate 909 to the left
[:23]

. 55 Turn vertically

* Turn horizontally
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Original Pattern
Rotate 902 to the Rotate 902 to the . .
. Turn vertically Turn horizontally
right left

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.

10.7.5.Import Polygon -

To import a blast polygon, the user must select the Import Polygon icon, selecting the polygon file
and define the X and Y coordinates (Fig. 180).

Fig. 180 - Polygon importation (file selection)

sl Abrir X Import Data n
Colarn Column 1 Calumn2 Calumn3 Calumné Calumns A
4 | « Ambiente detrabalho > Polygon Importation v @ | Procurar em Polygon Imports... © g =
Organizar ~  Nova pasta ey W @ 1 19598.485 m 812 36099
# Acesso Ripido Nome Dats de modifica... Tipo Tame| ! 19602755 - 2 et o 96088
P 1 19606.529 7003821 97133 w810 96039
&2 oropbox L Polygon T.csv 16/05/2016 1410 Ficheiro de Valore. f Tos11527 003655 smiame s 56039
1 19615037 7003.308 972306 808 56039
@ OneDrive 1 19618436 002454 s72497 0807 96089
9 Este pC 1 15620385 7003088 972378 o306 56088
1 19623571 7002644 972730 1205 56089
= My Passport (F)
1 19627628 7004916 972710 808 56089
= Rede 1 19621305 7006.378 972675 802 56088
. 1 19635.695 06218 973102 802 96039
*& Grupo Doméstico
1 19638.553 7006547 973191 20! 96039
1 19642254 7006003 573,640 w758 96039
1 19647984 7007.045 973516 o738 56039
< MR 19648401 7007087 97361 0557 c
Neme de ficheiro: | Polygon 1.csv v| 1 19851 A75 anne 268 ariear e - 9
Cancelar [ Use seperaor [ HeadersName s o

Automatically, the pattern creation tool will generate holes inside the polygon which ones the
user will be able to edit their characteristics on the Pattern Characteristics Window and confirm

that action (Fig. 181).
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Fig. 181 - Edition of polygon pattern

10.7.6.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. 182).

Fig. 182 - Hole type selection

To edit the Type ID to an individual hole the user can appeal the Radial Menu (Chapter: 6.8).

10.8. 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.

b O-PitCloud 2% New Message

ﬁ Center of Blast  »
' DXF
] DXF

v

Fig. 183 - Export pattern options
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When exporting, the user has the option to choose between some fields that he wants to be
exported (Fig. 184).

Select Fields X
Select the fields:
Number Burden
[] Label Spacing
[] Comment [] Angle |
Collar postion ~ [] Azimuth Collar Position Length (m)
Toe postion ] Waterlevel Theoretical Hole Label
[] Diameter [[] Detonating time Real Hole
Length Global ID
Subdilling [] Design Charge Number
Stemming [ Inputed Charge
= Cancel Ok
7 Change the coordinate system
Cancel Ok

Fig. 184 - .dxf and .csv fields to export

11.Charge

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

- 7 X

Free-Face Boreholes Charge  Non-Electic  Flectionic  BlastResults  Attenuation Law ~ Map BY Drone Mapping Service ¥ Biest Information &b O-FitCloud I New Messages

Topography Preparation Views Data Rock

Icon Description

I Edit Rule Edit charge rules

I Add Charge Add charge

+

I Discharge Unload holes
EP]—"E Select Select holes
| M

I Import charge Import a local file with charge information

L

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

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. 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. 185).

©2018 O-Pitblast, Lda. WWW.0-pitblast.com Pagina 89 de 162
All Rights Reserved



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

O-Pitblast® 2018 v2.0 — User Manual

Borehole Information [ <]
cn
R Niebar: 2 4 } Geometry Charge  Timing

Borehiole Nustier; 4» Straight Crtical Deck Postion: 1 ©

Views Quantity of Elements: 2 &

Total Charge: 160.5 Kg

Hole Volume: 198.8m*

\ ¥ Powder Factor: 0,807 Kg/m®
i

AT ‘ Save Charge Rule || (& Apply =

Fig. 185 - Charge Tab Window

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.

ve
1 |Booster 450 vlooo | | [J
DECK
Booster 450
Acfo 0.8
Emuision 1.25
Cartridge 3Kg

o Saveas A
(2 Charce rue (2 soply

Fig. 186 - 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. 187 A)
- by meters: the user selects the meters to be completed by using the product (Fig. 187 B)
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B Geomety Chage Tming Others
Geometry Charge Timing Others

Packing Factor (%) 0

% | Auto
Packing Factor (% 0 B Ao Quantity of Bements 2 B
Quantty of Bements | N Explosive Qty -
N_Exlosive Gy % | 1 [Booster 850 |v|100 |wd |
1 [Boomer#50  1~100 [w |1 = 2 Emisn12s v m O
2 [Emisen125 |G : | &

Total Charge: 785Kg ° 1 Total Charge: 78.5 Kg
Hole Volume: 90.0m* Hole Volume: 90.0 m?
Powder Factor: 0.873 Kg/m® Powder Factor: 0.873 Kg/m*

D Sav A : o Sav
B Sesre ™ sevty - 1 Charge fule ™ senty -

Fig. 187 - 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 will 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. 188). 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 & Ao
Quantity of Elements: I
Nr_Explasive aty %
1 | Booster 450 ~[100 jwd Of 24
2 |Catidge3Kg |~ |600 |uds
3 |Anfo 08 ~[1000% M
8]
Total Charge: 49.4 Kg
Hole Volume: 90.0m?
Powder Factor: 0.543 Kg/m*
Oy Saveas |
Somnie ey <11

Fig. 188 - Add Cartridges and packing factor
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11.1.4.Apply Charge Rule

The user can mark the option Apply and choose which holes he wants to apply the charge rule.
@Appl*f -

Fig. 189 — 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. 190).

I I #| |Charge Rule 1
+ : + All Blastholes

— Charge
Fig. 190 - Applying Charge Rule

The user must select the charge and the selection to apply the rule and click in the Add Charge
icon (Fig. 191).

I /| |Charge Rule 1

All Blastholes

S All Blastholes

- Production Blastholes
Buffer Blastholes
Contour Blastholes
Ghost Blastholes

Fig. 191 - 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. 192.

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. 193.
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Row | 3 ‘ ’ T ? Geometry Charge Timing Others
Boshdeturber [ 21 | o P Sraight Cticll | Packing Factor (%) 0 B[ A
Views - Quantity of Blements 2 ¥ J
N Explosive Gty %
1 |Booster 450 (100 ud |
2 |Anfo 08 v % 4
Charge Rule H

Total Charge: 50.3 Kg
Hole Volume: 50.0 m*
Powder Factor: 0.558 Kg/m?

=) gﬁv;:esﬁu\e & sosly -

Fig. 192 - Create Charge Rule

o

Fig. 193 - 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.
191). The user can also use the crest to select, like shown on the polygon (chapter 7.2).
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-

Fig. 194 - Applying cha

11.3. 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. 195).
Then the user has to select the type of explosive (Fig. 196) and then, select the holes that wants
to be charged with that explosive (Fig. 196).

import Data
Cohumn0 Colurm1 A

NUMBER | cHarGE v

1 2713

2 anai3

3 2736

4 2714

5 2745

6 ms

7 27168

8 mne

] 2784

10 279

11 92

12 POk

1 27205

14 2

15 ma

1® 7 o
[ Use separator [ Headers Name [ e bnperid @ b @

Fig. 195 - Import data (charge) window

Associate Explosives

Holes and Explosive:

Number Goballd Kg Explosive A

1 eSdibal0-b2bb-495d-912-. 2Nn3 Emulsion 1,25

2 8chdad452080-42bc-a226-.. | 2713 Emulsion 1.25

3 Tledfedc-5053-4083-feb.. 2714 Emulsion 1.25

4 d476146b-3038-4c1c-931d-.. (2714 Emulsion 1,25

5 2602699004142 14-2e07-... |271.5 Emulsion 1.25

6 c057cb ¥-3016-4500-aeee-... (2716 Emulsion 1.25

7 61316838-adc64e 12-87ce-... |271.7 Emulsion 1.25

8 e0f3dcal-c600-4824-3508-... |271.8 Emulsion 1,25

9 22e33729-5004-403505e3-... | 271.8 Emulsion 1,25

10 ba7c072a-7d 1d-4c&-B266-... .271 9 Emulsion 1,25

n 83edblb-3c52-486d-aadd- . 2719 Emulsion 1.25

12 Toed3A7-924c-40c6-a652-.. | 2719 Emulsion 1.25

13 568627a7-1d67-45%b-aAd-7... | 2721 Emuision 1,25

14 Obb 1f65a-7867-47e5-9209-... |272.0 Emulsion 1.25

15 75652028-2534-4e 4-a52-... (2722 Emulsion 1.25

16 aalbldeecf3d-411c-855d-... |272.3 Emulsion 1.25

1 142100 B B0 47O T i, | 9701 Emydsion 126 hd

Explosive. [Emuision 125 . « Type of explosive
| v B E= [

Fig. 196 - Choose type of explosive and associate to boreholes
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11.4. 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 (taking into account the borehole length of each hole).

Powder Factor X
Select Explosive: Anfo 0.8 Choose type of explosive
Powder Factor (Kg/m): 0.400/2 Define limit of powder factor
Close Apply Changes
Apply changes

11.5. 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 have
automatically the kg that will be distributed per hole in average. To complete the action, just
needs to click on Apply.

Ne Product aty Use Kg Per Hole (average)
1 Emulsion 1.25 ~ | 1000 Kg ] #333

x +
1. Waming Box Using this option could be a risk due fo the charge per hole calculus approximation
G Apply
Fig. 197 - Manually charge window
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11.6. 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 11.5 to know how to use this window).

11.7. 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.

To use it, the user has to add (¥) the how many types of explosive he wants to order, the type
and associate a quantity (Fig. 198).

To delete needs to click in the @ button.

Extra Charge X
osi
o “Kg for explosives and units for boosters
# Explosive Quantity (%)
1 Emulsion 1,25 ~ | 100.00
2 Cartridge 3Kg A 200.00

NC

Fig. 198 - Extra charge window

12. Non-electronic detonators

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

- &8 X

Home  Topography  Freeface Boreholes Charge [NEERSCESHNEN Electonic  BlastResulis  Aftenvationlaw  Map 1 Drone Mapping Service £ Blast Information & O-PitCloud B New Messa

- 1e¥iin E 7. I} petcle -aSurica et - [sC25ms :: Det & | ‘_I :: = 1' @ stecllont =
B 23 Lne lifoion Time 3. | . - Di5oms Show Con & s ode Comect | Isclines Histogram P es 100ms . Reiid Relid
Nun-EIeckm: Detonator a = Decks V Simulation
Fig. 199 — Non-electronic detonators module
Icon Description

"-:_ Add Timing Add a single connection

B Line Connect holes by drawing a line over them
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Edit Timing
Initiation Hole

Time Tool

Detonator
In-hole Detonator

Dual Detonator
Hole Shape
Hole Shape
Hole Shape
Hole Shape
Tie-up Warning
Tie-up Warning

Tie-up Warning
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Fig. 200 - Non-Electric connection
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12.1.1.1.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. 201).

nnaiee Leanaies I -Eel
Fig. 201 - Single hole connectio

12.1.1.2.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, in order to facilitate the line connection.

B aY S e [

Fig. 202 - Line connection

12.1.1.3.Edit Timing -

The Edit Timing tool allows the user to change the in-hole detonator of each hole or a set of them
(Fig. 203). This option can be accessed by the Radial Menu (Chapter: 6.8) or by the Timing Tab.
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Barchole Information [ <]

T ? Geometry Charge Timing
i

ight Criical Detonators

Row Number: 1

4 )
Borehole Number 4P,

Nr. Inhole Detoniator
1 In-hole Detoniator 700 ~

Dual Delay 17x 500

Du:
al

inho

in-hol

In-hole Detonstor 500 - Delay: 500ms

Fig. 203 - Editing in-hole detonator

12.1.1.4.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 theqsymbol and it is possible to mark several
initial holes.

PERE——

Fig. 204 - Initial hole

% intietiontiole

12.1.1.5. Time tool - L.

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.
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Fig. 205 — Time tool window: first row number of “Jump holes” equals 1, fourth row number of “Jump holes” equals 2

12.1.1.6.Delete Connections —'*

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

Confirm
o Delete all connections?
[ sm 1§ | Mao |

Fig. 206 - 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: 12.1.1.7)
and click on Delete Connection icon (Fig. 207). Note: the detonator cylinder must be inside the
selected area.

Contim

[ Y T—

Ve 26,451, el 545 B e |~ |
Fig. 207 - Delete a conjunct of connections
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12.1.1.7.Select Connections —

The Select tool allows the selection of a set of connections in order 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. 208).
To finish the selection is necessary to right-click in order to close the polygon.

niae mamniae [ T=mem
Fig. 208 - Selecting detonators

12.1.1.8.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.

ste O—m Surface Det. - ste Om Surface Det.  ~ |Surface Connector 17
wt ] Inhole Det. ~ |Surface Connector 25 <t _. Inhole Det. ~ Inhole Detonater 500
: Surface Connector 42 Inhole D 500
Borehales Surface Connector 67 Barehal

Fig. 209 - Selecting Surface Connector and In-hole detonator

Two holes connected with a surface delay and in-holes detonators presents the scheme of Fig.
211.

>~ = e

v
& (] .

Fig. 210 - Surface delays and in-hole detonator visual feedback

12.1.1.9. Dual Detonators - |~

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. 211).
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Timing
3rDualDe‘l. - pwlpelay17xs00 |
[Dual Delay 17 500
teNone - | Dual Delay 25 x 500 P
Dual Delay 42 x 500
. Dual Delay 67 x 500

Fig. 211 - Dual Detonator Selection

For dual detonators the visual feedback is presented in the Fig. 212.

Fig. 212 - Dual Connectors visual feedback
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12.1.1.10.

Tie-Up Warnings - A A

O-Pitblast has sever warning signs. The objective of these visual feedbacks is to indicate some tie-
up mistakes to the blast engineer (Tab. 1).

Tab. 1 —Tie-Up Warnings

Warnin . L
. 8 O-Pitblast Example Description
Sign
Hole not
connected/without
detonator
.
v ~ \
o Y
» Extra Dual
w Detonator inside a
- hole
¥ >
© - © == 0
»
N

In-hole and Dual
Detonator inside a
hole

©2018 O-Pitblast, Lda.
All Rights Reserved
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12.1.2.Simulation
12.1.2.1.1solines - =

After defining the Initiation hole (Chapter: 12.1.1.4) and activating the Isolines icon the user will
be able to observe the time isolines (Fig. 213).

o e 2
v oo e e o gt e
£ » 2 3 £ » 2% v = 2 25

5~ 2

Fig. 213 - Time Isolines

To change the time isoline’s interval, in the simulation section, the user must adjust the box
presented in the Fig. 214.

|zolines: | 100 ms

Fig. 214 - Adjust Isoline's Interval

12.1.2.2.Histogram - :!

The Histogram gives a graphic feedback of the behavior of the tie-up applied to the project.
Analyzing the blast histogram is possible to identify the number of holes initiated at the same

time (

Fig. 215) and the maximum instantaneous charge (MIC) (Fig. 216). For the last one, the user must
check the Use Charge checkbox.

Histogram =

508-516 540-548 572-58( 588 5964612 636-644 668-676 700-708
500-508 532-540 564-572 628-636 660-663 692-700

500 ms

Window: | 8 [=| [] UseCharge [] Hide null values [] Cummulative  500-508 Ok
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o . Bt MIC: 105 Kg 2t 500-508 ms
Window: | 8 2| [ Hidenulvaes [y
Time: 500 - 508
[ Use Charge [ Cummative e o

Fig. 215 - Histogram - Number of Holes per Delay

Histogram =

30724
Charge
535596 : 1872
- I | ‘ ‘ ‘
oL mlilll I
H)3-516 m— 8f 4-612 636-644 B68-676 708-716
628-636 660-668 692-700
5%0ms — ¥ +
o . T MIC: 105 Kg a 500-508 ms
Window: | 8 [ [2] Hide nul values [ o
Time: 500 - 508
[ Use Charge o Cummudative e o

Fig. 216 - Histogram - Charge per Delay

Tab. 2 - Simulation

Simulation Histogram — N2 Holes/Delay Histogram — Charge/Delay

Histogram a Histogram a
16 8152
12 6144
8. 4036
4 2048
0
508-516 540-548 572-580 604-612 636-644 668-676 700-708
508 532-540 564-572 536-604 628-636 660-668 632-700 mmsg&sme 5325‘4}5.8 MEEQZSW EEGmEc 12 628636 Sae6a GGCWEGE & m7w703
500 ms. T 500 ms L
Window: | & | [ Use Charge [ Hede rul vaues [] Gummiative. - 500508 Window: | & [2] (2 Use Charge (] Hide il veiues ] Cummulative. 500508
Histogram H Histogram H
8182
16
2 5144
8 4096
4. 2048
0. 0.
508-516 540-548 572-580 604-612 636-644 668-676 700-708 508-516 540-548 572-580 604-612 636-644 668-676 700-708
500-508 532-540 564-572 536-604 628-636 660-668 692-700 500-508 532-540 564-572 596-604 628-636 660-668 692-700

525 ms T + 530 ms. T
Window: | & |5 [ Use Charge [ Hide rul vaiues (] Cummuldiive 524532 Window: | & |5 Use Charge [ Hide null values [ Cummulative 524532
Histogram [ ] Histogram Ba
8192
16
2 6144
s 0%
A 2048
0
508516 540548 570580  GD4-612 636644 668678 700708 508516  BAM548 572580  GO4-612 636644 GGBET6 700708
508 532540 564572 536604 628636 660668 692700 500508  G32-B4D 564572  GUS-604 626636  G60-668 692700
532 ms 1 + 589 ms t
Window: | & |3 [] Use Charge [ Hide rul values [7] Cmmuiative 568596 Window: | 8 |3 [ Use Charge [ Hide rull values [ Commuiative 588536
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Histogram n Histogram n
2192
1
2 6144
5 40%
4 2048
508515 5A-548 572580  BDA-612  B36-644  BBE-6TE  700-708 50-516 540548 572580  GD4-612  636-644  6GB-676 700708
508 540 564572 596604 628635 660663 692700 508 532540 564572 596604 628636  660-66B 692700
709 ms t + Tiims — t +
Window: | 8 3 [] Use Charge [] Hide null values [] Cummuiative 708716 Window: | 8 |5 [ UseCharge [ Hde nuil values [7] Cummuiative 708716

12.1.2.3.Play - ®®

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. 217).

Simulation Speed

[ A O ) O O A |
L) e ) )

Fig. 217 - Simulation Speed Adjustment

Tab. 3 - Blasting Simulation
Blasting Simulation

S| H it

y Sort  Meode Connect

Show Con.:
Decks

Decks — ) )

Decks

Fig. 218 - Decks options
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This option allows the user to add timing to holes with decks. First of all, the user must choose

the decks that he wants to use by clicking on the pencil (’). The user chooses the detonators
that he wants to use on decks () and add them by click on the arrow («).

Add Detonator

500 inhole

ID 450 ms

In-hole Detonator 500
ms 475ms x Sm

o
|

Fig. 219 - 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 ( I ). Then chooses the Mode to connect decks: surface in-hole, dual in-hole or in-
hole connection (Fig. 220).

e ﬂ
h
'rr! 21 RS

Inhole

Surface

Fig. 220 - Type of deck connections

After those steps, the user clicks on connect decks button (=) and left click on the holes he wants
to connect.

Fig. 221 - One deck per hole (decks with connector of 450ms)
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If the user clicks on Show Decks will see how many decks every hole has and the timing.

Fig. 222 - Show decks option

12.3. 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.

».
.
».
=
».
.
w-
-.
-
-

Fig. 223 - Relief tools

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 (W).
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d Geometry Charge Timing  Others

Geometry Charge Timing Others
Detonators

Detonators Type Inhole Detonator ~
Type Inhole Detonator m Dual Delay 17 x 500 ~
Hole Dual Delay 17x 500 ~ Extra1 |cordel ~
Extra 2 |cordel il s

0 "o
i

5) cordel - Delay: 500ms
L
. ™ 4) cordel - Delay: 500ms
P 2) cordel - Delay: 500ms
2) cordel - Delay: 500ms
L J
® 1) cordel - Delay: 500ms
- Dual Delay 17 x 500 - Delay: 500ms
Dual Delay 17 x 500 - Delay: 500ms
-

Fig. 224 - Adding extra detonators

13. Electronic Detonators

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

T EB 8 &4 - - & x
Topography ~ Free-Face Boreholes  Chage  Non-Electic [ACSUSHSE EBlastResults  AtienuationLaw  Map B Drone Mapping Service £F Blast Information & O-FitCloud B8 New Messages
1 »  eRBl30 * GRS 0.0msA P o Delayinter decks - Simulsticn Spesd
§ D g, Fopmn o osmuen -1 S @ | -8 .
- - ngle |90.0¢ N =i 1800% - . - - - _—
Direction  Cente: me - - * Ed Delete  Pa ExportBlast Compare  Sort Delayinner decks. solines Histogra Play Isclines 100 ms
ector  Lift d estar 12m #achin 2 Ome :
Electronic Detonator Deck Simulation

Fig. 225 — Electronic Detonators Module

lcon Description
;& Direction Make connection with the possibly to define the direction of the
Vector blasting
T Center Lift Make a center lift blasting
2
Multiple directions
/i. Time Tool Make Inter-Rows and Inter-Holes connections
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Y 4 Edit Time Change time connections individually (hole by hole)
4
RS Delete Delete connection
== Isolines Show time isolines

Histogram Show histogram

nil 8 &
[ ]
® 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, Burden Relief Spacing, Angle and Azimuth of the
vector that the user wants for the blast.

Burden Relief
Burden ' I
ERE 3.0ms/m

Angle - Angle 90.0%

Electronic Detonator

Burden Relief
r Spacing

BRS |P.0 ms/m .
” Azimuth

Azi.(180.02

Fig. 226 — Parameters that change the direction vector

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

ERE 2.0ms/m
\ Angle |90.02

ERS .0 ms/m

Azi.|180.02

| Electronic Detonator

© 99 9.9.9.9.0-00
9 55 52 49 46 43 40 36 33 N 2 24 21

invable Meles 0 [ BoBe

Fig. 227 — Direction Vector window
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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.

T BEa8 s

-

@ B .,  crolsomm | o BRS10mem | = I Delayiterdecks g Al ® S
i L s < d r Sms LS L
oyscin G| e foge 001 | . 101 |- Est Dole | Sct Deleyimerdocks [OARM Hatogrom Pay. lsckres |100ms
Ve T Bechonc Denatr = ~ -

Simutaton

A

N N N N NN N RS S
10

|

W R N R AR R Te

® o w8 =N 88 " i
E 53 8 24 3 !

X2705 Y810 2000 Vokime: 0.0 Sudace 00m Info Irvile Holes 0 .mﬂe -—t—+ +  AddElectronicByCanter

Fig. 228 — Center lift window

Inside of this option the user can use the tool multiple direction. 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.

@ Center X
Arrow and BRB
order

NEE

“Use CTRL + left mouse to move center.

[oma | o]

Fig. 229 - Multiple direction option
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13.3. Timetool - “-

With this tool the user can create different times between rows and lines. 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

Inter Rows 25 =

Inter Holes 15 =

Fig. 230 - Time tool tab

f “Criace e }gﬁma. __________ o
S B 25ms

G == b @ . ° ) * — i
25 ms

-0 —— 04 b———o——o —8—0—O

vaa 2000 Vokma: 0847 Setace 80mF e vl Hoer O [ BoBe AdeiectronicdyTool

Fig. 231 - Timing between Rows

a J0mam | 2 00mem | " Pl
AT e A I;”;,".,.,k. [ e
e @ T
Bectrom Detorstor Deck. i Semulanon.
[x] |
0 o
I
Y ‘ Inter Rows | 25
" Inter Holes 15
.|
Ly First Time (ms): 0
o — 900D B0 DD DO D O B
i

e e - - + g
©15ms « 15ms 5 15ms ¢ 15ms o 15ms » 15ms % 15ms = 15ms & 15ms 7

Velera 30 S 00w ek bt 0 BoBe FreeCam

Fig. 232 — Timing between Holes
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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). Clicking on Auto the connection will be made
automatically in inter-holes.

First Time {ms): 0 =

Auto Options
[ ] Right / Left Delay “hange Side
Delay i Auto

Cancel Ok,

Fig. 233 - Time tool window

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.

13.4. 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.

T BB 8 & - - & %

Topography Free-Face Boreholes Charge  Non-Electic [EESUSESEN BlastResults  Attenuation Law  Map Siast information & O-FitCloud 28 New Messages

3 BRE|30ms/m | _ BRS 00mwm  © g =% Delay inter decks

. 2 i T 5ms =
™ jogie|500¢ < Auwoor | T o

Tod Electronic Detonator - Oms

Electronic Detonstor Deck i Simulation

Sort Delayinnerdecks  lsolines Histogram

Inhole Delay
Number Detonating_Time A

Hole 1 4

Hole 2 |32

Hole 3 24 .
Hole 4 16
Hole 5

Hole 6 10
1%

22 24 21 30 33 3 38 4

K‘)‘J\t ‘2.0\"HA| \.\& 1 ﬁ z 12 (u‘ 1//1 /i&&" e

X21,06 Y814 2000 Volume: 0.0 Surface 0.0n? info Invisble Holes: 0 :o zo. © - +  AddElectronicByCenter

Fig. 234 — Edit Time window
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s
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.

In order to delete a conjunct of connections the user must create a selection area (Point: 12.1.1.7)
and click on Delete Connection icon. Note: the detonator cylinder must be inside the selected
area.

Bectone Detraie Dok Simuiwon

Fig. 235 — Delete all connections.

13.6. Isolines, Histogram, Play and Pause

All of this button works the same way as the Non-Electronic module. The user can check how this
Simulation buttons works on Chapter 12.1.2. 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
Mormal: 8 =L+
Cumulative: 8 =+

Cancel Ok

Fig. 236 - Fix delay option
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Histogram H
8
4]
0y I 6]
15ms
Options MIC: 1345 Kg at 4357
4] /ms
Window 8 2 [ Hide null values B
Time: 15-23
[ Use Charge Cummulative Charge: 192 Kg Ok

Fig. 237 - Holes blasting at the same time (before fix tool)

Histogram n
1
0 <1 (] | 7]
15ms
Options . = T ————
MIC: 152 Kg at 15-23ms i PeFix
Window: =8 = Hide null values [ AR
Time: 15-23
[] Use Charge Cummulative Charge: 152 Kg Ok

Fig. 238 - Holes not blasting at the same time (after fix tool)

13.7. Relief tool and Relief Isolines

All of this button works the same way as the Non-Electronic module. The user can check how this
Relief buttons works on chapter 12.3.

13.8. 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. 239).

Sms

I Delay inter decks

Sort Delay inner decks

- |Oms
Deck

Fig. 239 - Decks options
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13.9. Davey Bickford (Blast Machine)

e

Path ExportElast Compare
Machine Data

- -

Fig. 240 - Blast Machine communication (Davey Bickford)

13.9.1. Path <

This option allows the user to prepare the path that it will be made by the PU. The pattern can
have multiple path 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 =» 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. 241 - Multiple paths

Fig. 242 - 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.
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13.9.2. 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.

Export

Display Name: [o.p;ﬂ

Full Name:  [O-Pitblast

Stte: |

Location: I

Comments:
NSEL::LGTZ PB'.h SN
0
B 0
c 0
-# Davey Bickford o | M D

Fig. 243 - Export to blast machine window

Inside of this window the user can click on jull 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.

244),

3. Repeat the previous points if has more than one PU;
4. Inthe end the user will have every path associated to a PU (Fig. 245);

5. After that, clicks on RFID (@ ) button and it will pop up a window asking if he wants to
load the path to the PU (Fig. 246);
6. The exportation is complete (Fig. 247).
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Path n

FU 0330

o

Fig. 244 - Connect path to PU

@ Export x

Desplay Name: [0-Pabia
Full Name: |O-Prtblad

Ste: |
Location: |
Comments:
Senal
: Path SN
A [

Fig. 245 - Confirmation Path-PU

Question

The path A will be loaded on the PU 0330.
Do you confirm this operatiort;._

[ sm 7 o

Fig. 246 - Confirmation message to exportation
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Message x

o The PATH "A° was transfered successfuly to the PU 0330,

Fig. 247 - Message of successful exportation

13.9.3. 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. 250).

Fig. 248 - Time programed inside of the PU

Fig. 249 - Timing on O-Pitblast that the user wants to transfer to the PU
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G Compare x
Compare Data:
# Intendad Delay Programmed Delay Detonator ID Lu
2 "
3 43
4 58
5 &7
6 L
7 85
] -3
] 77
10 68
1" 59
12 51
13 .ﬂ'l b
PUt rterted to Upssts o—
Computer 5 Programmed PU

Fig. 250 - Option "PU to computer"

e Update timing in the PU after it’s programmed
1. The user clicks on the button “Intented to be programmed” (Fig. 251).
2. Clicks on the button “Update PU” (Fig. 252).
3. Confirmation message (Fig. 252).

& Compare X
Compare Data:
# Intended Delay Programmed Delay Detonator ID (o]
2 101 10
3 752 52
- -40 A40
5 >28 ‘ZE
6 . 15 15
7 7 7
8 >18 19
9 23 23
10 AZS
n 36
12 48 [ [48
12 £1 81 ¥
PUto infented to Update Close
Computter Programmed PU

Fig. 251 - Intented delay to being programmed
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Compare Data:
H Intended Delay Programmed Delay Detonator ID [
2 101 il
3 52 52
4 40 40

Message

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

10 T b
n 3% *
12 48 43
13 £1 £1 bt
PUto Intented to Update Close
Computter Programmed PU

Fig. 252 - Update to PU option

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 A= 8 & -

-5 x
File Home Topography  Free-Face Boeholes Charge  Non-Electic  Electroric AT Attenuation Law  Map BE Drone Mapping Service ¥ Blast Information & O-FitCloud B New Messages
] o]

P Show | Distributior
edi Optimization | Ge
Fragmentation Vesify Cost EDZ = Topography

Fig. 253 — Blast Results module.

14.1. Prediction &8

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).

©2018 O-Pitblast, Lda. WWW.0-pitblast.com Pagina 121 de 162
All Rights Reserved



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

O-Pitblast® 2018 v2.0 — User Manual

mnno-v.,/ \

s0.004 Actual fragmentation curve

= 10.00 =
60.00 ¥ 100 2
Density (g/cm®) 0803
40.00 * Exwlosive DECK
RWS: 0 Density: 0,00 g/m?
20.004 | Geometrical Parameters

Actual/Selected fragmentation curve results
The user can adjust the RWS, Density (g/cm?), Burden (m), Spacing (m), Diameter (mm), Drill
Accuracy Standard Deviation (m), Stemming, Subdrilling(m) and Length (m).

100.00 % H
! ot Facon Iy Adjustable Values
Kg per hole 49.29
80.00 %
Roc Granite
Fodk Fictor =] 10.00
60.00 % e 00 -
Denstty (g/cm?) 0.80
4000 % Explosive: | DECK
RWS: 0 Densty: 0.00 g/m*
2000% A Geometrical Parameters
3.59
0.00% — 306
! P e " e T T sz 0200
t 0.00
— Actual e
= ole -
1.48
X20 frm): 156 T— £F Calibration 105475
1 ky Index L Cancel Ok

14.2. Add or reset a fragmentation curve

The user can add a new fragmentation curve with new values by clicking on the button Add© and
writing a new name. To delete the user must click on the button Delete @. The user can also clear
all the curve by clicking on Clear List button 13,

a0 @ -

Fig. 254 — 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
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asking if the user wants to confirm the changes (Fig. 255). If the user confirms the rock factor will
be updated.

X20 {mm}) %0 X80 {mm} 200

X50 mm): 500 XS0 (mm): 1000

3062
102.00/-=

= 0 e

Confirm the changes:
Rock Factor will change from 10.00 to 10.72 and
drilling accuracy std. deviation will change from 0.00 to 0.007

Sim Nao

Fig. 255 — Calibration of the rock factor windows.

After this step, the user can save that rock factor by click on the Update button =1 .

14.4. Optimization ‘4

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. 256-A). The operator can also add the Density (Kg/m?) and RWS (Fig. 256
- A).

The user can see the data of the select project (values of the actual design) (Fig. 256-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. 256-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. 256-E).

Finally, the user can see the Cost information in dollar (Fig. 256-F).
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(Geometry Blast N
Diameter {nm) 102F%]  Number of Holes 002 100003
Bench High (m] 10.00-% 3k er Kg 40013
S T 10.000.007%] | Drling (per meter] 7.00/% Input
Spocng () 3002 Information
Geology: Explosive
Subdrling m 21012
- Steamving b 100/2]  Rock Factor 100075 ty (Ka/m?)
Project Data [ Fragmentation Constraints
~
Limt (%) 905 105 < 100 < 1405 ¥
Oversize {mm) 070 < 033 < 1005 %
Subdnlling by Burden 030 < 70 < 0503 x
Fragmentation Y tntomty index oniE < 1m < 220
Constraints Eacx(ig Stffness Ratio 3} 2 3005 &
Specific Driling {m/m? 0.1344 | Volume m? 270000 = 10 % Geometry
Addcional Oversze (nm) WU < 50 v) Constraints
5 2 |
information [ costis) $15,90198
¥ Find optmized values © roolyPaten. L F?;‘n\g:;f;n Ok Cost
Warming: This prediction model is based on GRG Nonlinear optimization model. Actual resuls may be diferent Information

Fig. 256 — 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.

¢ Find optmized values
Fig. 257- Optimized value button

If everything is marked green, all the values are optimized and according to the constraints (Fig.
258).

Geometry Blast Costs
Diaeter b 1022 Number of Holes 96/2 Initiation {per hole 10.00-3
1000  Numberof 4003
273- Volume {m?) 7.00%
3823
1285
1912 1.200.00 %
1003
Constraints
902 Spacing by Burden 1005 < 140 < 14042 v
5002 Stemming by Burder 070 s om < 100f: &
Subdriling by Burden 0305 < 05012 &
Undomty index 070/ < 22005 &
300 &
0.1082 v
v
Cost ($) $43,817.83 i
3 Get Val
&L Find optmizedvalues | € soply Pattern | L. P Dot oK

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

Fig. 258 — Optimized values
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14.4.2. Apply pattern

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

o Apply Pattern

Fig. 259 — Apply pattern button

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.

GetValues
— From Design

Fig. 260 - Get Values from Design button

14.5. Search: Geometry, Structures and
Connections

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. 261.

The subdrilling of boreholes is apparently
fine.

-

The stemming of boreholes is apparently

v The stemming of boreholes is apparently e

fine.

Verify the length of bareholes 36, 48, 59, _ The length of boreholes is apparently fine.
60, 70,71, 72!

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

Verify the burden of the borehole(s) 1, 15, X

‘ V The burden is apparently fine.

Fig. 261 — Search button results
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14.6. Add costs

In this option the user can add extra costs to the blast.

First chooses the costs that wants to add, then chooses the quantity that want to add and finally
apply all changes.

Add Extra Costs

Description Price Use Description Price Gty Total Use

t 1

Choose the quantity
Choose the costs

And apply changes

!

Cancel Poply

Fig. 262 - Add costs window

14.7. 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. 263 - Distribution tool
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15. Attenuation Law

The Attenuation Law tab presents all the tools and applications to predict and visualize different
attenuation laws.

T AS 8 & - O-Pitblast - & %
File  Home Topography FreeFace Boreholes Charge  Non-Hlectic  Blectonic  BlastResults L Biast information &k O-PitCloud 1% New Messages
) 8 o - S B
@' Regession Logantrmc scaie [ oFF PPV(90%)= 1600 Q°%% D=0 Q3
Scaled Distance [T e 'i"" Confidence Level: 90% = PPV (50%) = 1600 Q&0 D180
Data Parameters Outliers Options Attenuation Law

Fig. 264 — Attenuation Law module

15.1. Import data &

To start the user can import their data by clicking in the button Import Data.

¥ PPV prediction O-Pitblast files 758 KB
K. PPV prediction_2 O-Pitblast files 738 KB
h Seismography data Documento de tex... 4KB

Fig. 265 - Import seismography data

Then for each column the user must put the correct parameter or open a XYZ coordinates file by

e

clicking in the Open file button “ \When everything is ready the user must click on Import the
coordinates button ® (Fig. 266).

Import PPV Information

Column0 Column1 Column2 Column3 Columnd
LONG v |verT v | TRaN v |sum v |DISTANCE
Long Vert Transv Sum Distance
263 277 298 4844605247 592.91
321 342 418 6.282746215 62471
213 256 283 4370286032 607.37
213 2439 217 3930127224 607.37
453 497 534 8.804623785 489.38 24
816 9.01 838 147644878 521 187
237 243 29 4497443718 504 70
439 577 543 9.315996994 505.88 s
43 526 5.87 9.280867416 505,88 145
437 511 478 8.249690903 3925 84
557 6.25 6.55 1062967074 42449 187
349 407 402 6.701149155 409,14 E:
349 427 385 6.725734161 40914 145
6.83 7.07 7.3 12.25030204 45143 162
352 39 445 6.884976398 62138 143
327 374 419 6.498969143 763.26 310 v

[ Use separator B @

Fig. 266 —Import PPV data window
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ree-Face  Borehd o Blast Resus [ & Biast Information & O-PinCloud IS He
ui Regression " Lrwm:hk- PRV (80%)- 812 Q% D17 B
Scaled Diseance [T Confidence Level: 31 PRV (50%)=470 Q% DAV
o Paramaners Outien Ogions Hanuicn Law
Tran I Dimarce  Chage  ~
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@ 1358 m 185
% Ban _ |m 8
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g e |m E]
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B ERE) = w7
E L 2 347 0 s 30
Long & ua 2 3 :
B 88 m 18 i {
=) 3 18 H H
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EECE) 61 -
= & 10-] L]
' & 51 %5 0
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e, N ¥ -
— : (=] 655 o ° . <
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=IRE] 151 ]
@ 2 rr 143 so
& 1o ™ an
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£ 8% 5 0 =
fing o e 00wt P—— — [ B:-Be e

Fig. 267 — Final result of importing data

15.1.1. Overview of the imported data

The window will show three important screens. The channel data (Fig. 268 — 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. 268 — 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. 268 — C).

Channel data

!

Raw data

!

PPV/SD Graphic

|

shus | SRR I D
. 37.44 182 198 507
.-. B4 1359 1) 187
Z;g#ﬂ_ EIEZEED 198 )
= = A|7a 25 145 204
Vet 2739 361 310 |
(41309 272 159
FIEERED 2
. R 198 204
% 7.7 325 187 E
- = =1 30 145 i 8
Lora =] 25 143 \
881 74 127 20+ X
A 178 us 160 <
’ &7 25 5 LN
""a EIEEEE ™ ol i
| YOty e g 497 357 145 - -
Vector Sum 655 a2 187 . T XN - .— B
£ |10.74 400 161 . ¥ re .
CEEES 2 o : : - r
- 651 565 310 12 2 52 72 %2 112
v [=]EES s 145 )
"-‘.3{#%.- . Hless [ess o JK
654 99 0 - Fild Points Law --- Confidencelaw = Outliers
NG lan am 5 Pl

Loaking for.

Volume: 0,0

Surfzca: 0,07

E-Ee

FreeCam

Fig. 268 — A: Channel data; B: Raw data,; C: PPV/SD Graphic
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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.

Fig. 269 — Left (A): Regression with L. Residue and Square Scaled Distance; Right (B): Regression with L. Square and
Square Scaled Distance

R e e

. [ = L] S p— ——— P—— - [ep— ] [ H=1

Fig. 270 — Left (A): Regression with L. Residue and Cube Scaled Distance; Right (B): Regression with L. Square and Cube
Scaled Distance
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15.1.3. Logarithmic 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. 271 — Logarithmic Scale and Confidence level tabs

T

Fig. 272 — Left (A): Confidence level 55%; Right (B): Confidence level 99%

15.1.4. Outliers -

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 has to click
-
on the Reset Values button

Fig. 273 — Left (A): PPV/SD Graphic with outliers; Right (B): PPV/SD Graphic without outliers
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15.1.5. Attenuation law

On this tab the user can see the attenuation law that he defined (confidence level: chapter 130)
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. 274. The yellow line correspond 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 choose.

PPV (98%)=1142 Q% D12 [

Fig. 274 — Attenuation law to the selected information

Add Attenuationa Law n
Name / Description: |
K: 114212
a: 06105

B 12204 Cancel

Fig. 275 — Add a new attenuation Law

[PPV(SS%)=H42 Qoe piz ]

PPV (50%)=589 Q9" D12

+  Fild Points Law === Confidencelaw  + Outliers

Fig. 276 — 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.

T BB 8 & - - & x
£¥ Blast Information @b O-FitCloud B2 New Messages

File Home  Topography  Free-Face Boreholes Charge  Non-Blectric  Blectronic  BlastResults

Hemisphere UTMzo0e | nyeaval 100m - Attenuation > - ' icalBlestZoe @) P UT Comection: [JJ} OFF
® North 2 5 T Bestfit & (71PrV predicion [7] Structuse ] 5
Time Window 8ms s ; ' } Ty
South K 140 « 0800 B -1600 i API Ke
MIC =0Kg o / age ; =

Parameters Options Corrections

Fig. 277 — Map Module
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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. 278 — Hemispheres and UTM zones.

Hemisphere UTM zone

B North 23
7 South

o e ™

uamu‘c-s o7 | 0 | 08yqo {11 {423 |14 |15 | 16 nr mzo\zu 22 |23 |24 | 25 j2su| 27

Fig. 278 — Hemispheres and UTM zones.

The user can also change the local coordinates to UTM coordinates by using the tools of UTM
correction. When it’s on the user can change the X and Y of those coordinates.

UTM Carrection: m

¥ [100.00

Y. |0.00
Caorrections

Fig. 279 — UTM Correction window

16.2. Import map

The user can import a map from any zone that he wants. But first it will be necessary to get and
AP Key.

16.2.1. APl Key

An API key is used by a lot of Web API to provide a form of access control. To create one the user
must click on the Create API Key icon (Fig. 280) and it will be redirected to a browser to create or
put he’s gmail account (Fig. 281). Then chooses the option API Key (Fig. 282) and it will pop up a
window with a key (Fig. 283) that should be written in the window that appeared on the software
(Fig. 284).
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APl Key

AP Key:

=

Fig. 280 — Creat an APl Key window

Google

One account. All of Google.

Sign in to continue to Google APl Console

Find my account

Create account

One Google Account for everything Google
cGMmerac > @

Fig. 281 — Create/sign in with a google account

°

)

Q
@

Google APIs My Project + Q

API Administrador de ... Credenciales

&

»  Panel e control Credenciales  Pantalla e autorizacién de OAuth  Verificacion de dominio

EE

Biblioteca

9

Credenciales
Clave de API
Identifica el proyects mediante una simple clave de API para comprobar la cuota y acceso
Para APIs come Ia del Traductor de Goagle

1D de cliente de OAuth
Solicita Ia autorizacion del usuario para que Ia aplicacion pueda acceder a los datos del usuario
Se puede utilizar con AP1s omo Ia de Google Galendar

Clave de cuenta de servicio

Habilita la autenticacicn de servidor a servidor en el nivel de aplicacién mediante cuentas robot,
Se puede utilizar con las API de Google Cloud

Ayidame a elegir
Te haremos Unas preguntas para decidir que tipe de credencial puedes usar

Crear credenciales ~

Fig. 282 — API Key choice window

| Clave de API creada

Para usar esta clave en tu aplicacion, transfiérela como un parémetro
key=API_KEY

Tu clave de API
ATzaSyDCbepl87qfh5B2nERMT fk 3zRE TmgH-TcT ]

Restringe la clave para impedir el use no autorizado en produccicn
CERRAR  RESTRINGIR CLAVE

Fig. 283 — API Key created
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API Key

AP Key: |

Create an API K Cancdl [ o ]

Fig. 284 — Introduce the APl Key window

16.2.2. Import map

Now that the API Key is working the user can import the map. First the user must choose the
place he wants to import/find the location (Fig. 285).

0 X .

Fig. 285 — Import map window

Then, by clicking in ° icon select the area that wants to import (Fig. 286).

oo ot
e g BN SRS Y : - =
Imagens ©2017.. CNES / Airbus, DigitalGlobe, IGF/DGRF | 100 m L1 | Termos de Unilizagso | Comunicar um &ma no mapa

9 X o

Fig. 286 — Select area window

Finaly click on the scissor icon & to cut the terrain. The user will see a preview of the terrain and
then just click on the check button if the terrain is fine (Fig. 287).
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|
Import Map

Fig. 287 — Terrain preview.

16.3. Views

There are three types of views: Map (Fig. 288 — Map view), Satellite (Fig. 289) and Open Street
Map (Fig. 290).

i\
Maps n Street Moo \
3 \
S \
2 il
; \
I
Il
seane f
Cotre Lss Cruces © : (‘
z
= 3
stz A
Mina Cobre Las Cruces O L\
Py Y
3 %
% +
A\
Google w0 N
Oadosdomape €307 o, st Gy Nacionsl_200m. Tamos deUkzsglo  Comencervm oo ma
XTSHTBO0 ¥ 41546200 e 0007 Sufsos 00 e 8ol o B oo

20000 415481000

Fig. 289 — Satellite view
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Opensweethtap  ENter @ location

Eiseronale

Mina de
Las Cruces

b
£ Amosdang 2
Google o A

i semaiw] lo@e - . s

Fig. 290 — Open Street Map view

16.4. PPV countour lines

If the box PPV Prediction is checked it will appear in the map some circular lines that defines the
isolines to diferents distances and PPV (Fig. 292).

|:|C|'Ergs Limits Critical Blast fone

PPV prediction [_| Structures

Fig. 291 — PPV prediction box

Fig. 292 - PPV isolines

If the user passes the mouse over one of the isolines it will show the PPV at that distantce and
the respective distance (Fig. 293).
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Mapa Satélite Open Street Map

PPV = 42,749 mm/s
Distance = 200 m

o T e e L ~@el o

Fig. 293 — 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. 294).

Interval 100m N
Fig. 294 — Interval tab

Finaly the user can choose one of their attenuation law. 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).

Attenuation
Best Fit

K: 1140 a 0200 B -1600

Fig. 295 — Attenuation Law: Best Fit

16.5. Time Window

On this tab the user can change the time window, in better words, this option allows you to define
atime interval and calculate the number of holes blasting inside that range. This factor will change
the MIC constantly.

Time Window |8 ms B}
MIC =206 Kg

Fig. 296 — Time Window Tab

16.6. Structure
16.6.1. Add Structure &

The user can add any structure we wants by clicking in Add Struture icon. There are some inputs
that must be defined such as PPV Limit, UTM X, UTM Y, Latitude, Longitude and Color.
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Fig. 297 — Add structure window

To see them, the user must check the Structures box.

[] Charge Limits Critical Blast Zone

[ PPV prediction Structures

Fig. 298 — Structures box

16.6.1.1. 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.

= K

058 « » -

File Home Topography Free-Face Boreholes &¥ Blast Information & User Projects % New

00}

Hemisphere UTMzone  |nierval Attenuation
2 = = %)
) North ST AL Law A (95%)

South MIC =206 Kg K 1120  « 0620 B -1240

.',

Import. API Key
Map

Parameters Options

Maps Satélite Open Street Map [ ENter @ location

XT5684500 V415404600 Vlume: 0.0 Surace: 0.0 Info »HEe B+ & FreeCom

Fig. 299 — Charge limits area
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16.6.1.1.1. Edit charge limits ¢

The user have 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. 300).

Edit =
Edit Charge and Color:

 Charge (Kg)  Color -
Iz.w
IZ.ZO
M |30
& o H EEEEEEN
2 % I
e |11
A : 1T
gi | | | PEEEEE
D'D i More Colors..
O W =]  [ow |[]

Fig. 300 — Edit Charge and Color window

16.6.2. Critical Blast Zone

If the user as the Critical Blast Zone box checked, it will appear a black countour that shows the
critical zone. For example, the user can analise if the blast will make some damage to the near

structures.

[] Charge Limits Cntical Blast Zone
PPy prediction [ Structures

Fig. 301 — Critical Blast Zone box

L

Building/strue

Blgst inside Blast
\ ‘ #~Critical Zone
" \' - rd!// >

Buiiding/sgﬁ&ure

Fig. 302 — Critical Blast area
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By clicking on the Search (Chapter 14.5) button the user can look for problems with the blast and
with the structures.

N bieoe  setéite  Open sreet ap [ENEr @ location

ns with the structure(s): Wall Control X
—

The subdrilling of boreholes is apparently
fine.

The stemming of boreholes is apparently
fine.

The length of boreholes is apparently fine.

The spacing is apparently fine.
~

The burden is apparently fine.

X:757491.00 Y-415446300 Volume: 0,0 m*

Fig. 303 — Detection of problems with the structures.

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 and Comments.

To save the information the user must click on the Save button B.

The user can also reaload previews information and put some pre-loaded comments by clicking
on the button signalized in (Fig. 304).
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Blast Information

Shaotfirer:

DE Responsible:

Date: 22/09/2017, 03.22 B~
Type: Granite -
Comments
Pre-loaded comments == £ B C' (=3 Reload previews information

Fig. 304 — Blast information area

18. O-PitCloud

O-PitCloud is the area were the user can, for example, send blast reports to others users, upload
new blasts and invinte 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.

User Account

A/
7 User Projects
l aat 2k o
IE\ML
I
User Blast
S0 &= axoé

18.1.1. 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.
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Projects

Name CreationData Owner SharedWith

O-Pitquarmy 08/01/2017, 05:24:18  |fleite @o-pitblast.com | 1

View details Upload Delete

information
Il {l
Reload =>@ & * Invite Ep*2 %

Fig. 305 — Projects menu

18.1.1.1. Create a new project &

To create a new project the user must click on the button Create &b a new project and create a
new name for the project.

Create Project I

Project’s name: | Q-Pitquamy

Coes

Fig. 306 — Create a new project window

18.1.1.2. Invite users ==

The user can invite a new user by clicking in te button Invit+a% . It will pop up a window that
requires the e-mail of the new user.

| Invite

Email: mfemandes@o-pitblast.com

| ==

Fig. 307 — 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. 308 — Message received by the new user

When the new user accepts the invitation, the user will received a message saying “(...) accepted
your invitation”.

©2018 O-Pitblast, Lda. WWW.0-pitblast.com Pagina 142 de 162
All Rights Reserved



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

O-Pitblast® 2018 v2.0 — User Manual

Project Invitations

G == O-Phquany v X

Fig. 309 — Project to accept

mfernandes@o-pitblast.com accepted your X

invitation for the project O-Pitquarry.

Fig. 310 — Message received when the new user accepts the invitation

18.1.1.3. Views details &

At this point the user can check for the details of any selected project, by clicking in View Details
button.

Project Details

Q-Pitquarry

Owner: fleite@o-pitblast com

Invited Aecepted

mfemandes@o-pitblast.com Yes

O 0 ¢
|

—_— —

Fig. 311 — Project details window

18.1.1.4. Upload information *

In this bottom the user can upload different tipe of information to O-PitCloud.

]
Information |
1
|

Choose the information that you want upload:

@® Seismograph Data

Fig. 312 — Upload information window
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18.1.1.4.1. Seismographic Data

I 1

FORCIT Demonstration

Use Lbel  Lat ng X Y Tanv | Long Vert Sum - — =
%) 375039, £.09010... | 757221 4154760 |4.886 n7 16713 1724 pet '
“ 37.5010. 6.08661... | 757540 4154446 (8634 12027 18.255 23504 s 2 Alcon a i Ror
%] 37.5033. £.08613... | 757574 4154702 (5244 7.065 15177 17543 o 3 . .
i8i=)l 374993 |609094.. | 757163 4154243 |3048  |9195 5837 11309 Riotinto Lo Aulaga las Guardas
4420}
Calafas
E
Ber
Aol
jena
[5a0s ]
Beas Paterna
del Campo
La Palm. nzanilla Sanldcz
Uncheck all no Trgueros appdme  Mencantle o Senldc
Load file visibles Filter - los Chsoudes :
+
Pila: -
Hin
&4 ® [+ 104 @ Y & 3
|
Reload . Update Create Create Strutures
information on Attenuation Law
server

Fig. 313 — Seismograph (data) window

On this window - Fig. 313 —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. 314). The columns that belong to
the coordinates (X, Y) and to the seismographic information (Transversal, Vertical, Longitudinal,
Sum), Charge and Distance (shown in Fig. 314) must be rightly fill up to be possible to export.

X
Column1 Column2 Column3 Columnd Column5 Columné Column? Columng Columnd Column10 Column11 Column12 Column13 Column14 Column15
NAMEALA.. |v X v|Y ~ |TRANSV |+ |VERT ~ |LONG v |SUM v v i i vV v |ACCELER... v |FREQUE.. |v|CHARGE(.. |v |DISTANCEF v
name x y tran vertt long sum color valid flc vl ace freq charge AME/LABEL
Talude 757221 4154760 4.8856435560... | 11.67250811... |11.699568107... | 17.23359662... |31073125 1 1 2 200 5 80 X
757540 4154446 8.6335569270... 18.25542872.. | 12027396653, 23.50440923... | 15036062 1 175 1 200 5 80 EA-HTUDE
757574 4154702 |52440701039...|15.17695794... |7.065282505.. 1754304821, | 255000000 |1 175 1 20 5 8 LONGITUDE
757163 4154243 3.0475176152... | 5.836642156... |9.1951185770... |11.30946333... | 128000 1 175 1 200 5 80 Eﬁgw
SUM
CHARGE()
ACCELERATION
FH?EOUENCHHz

Vi

Fig. 314 - Export data window
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Once the user exports the data, all the seismographs will be placed on the map. If the markers
are yellow that means that the data is NOT on the server yet.

Seismograph n

FORCIT Demonstration

Use  Label  La g X Y Tensy  Long Vet Sum S
Toude |37.5039.. | 609010 |757221 |41s4760 4886 |17 nem 17234 Mapa Saéiie  OpenSteetmap  ENter a location

B 4

&

375010... |-6.08661... 757540 |4154446 8634 12027 18255  |23504
375033... |6.08613.. | 757574 4154702 5244 7.065 15177 17543
%] 374993.. |-6.09094.. 757163 |4154243 |3.048 9.185 5.837 11.309 =3

Q g g

€410
+
\GO gle Dadosdomapa S00miL——1 Termosde Utiizagio Comunicar um efro no mapa
{
c ® o © Y 2

Fig. 315 — 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. 316.

e Lbe Lat g X Y Tanwv  long Vet Sum  Datance Chage  CrestedB)
375010..| 6.0866.. | 757540 |4154446 |8634  [12027 |18255 |23504 |189.231 |80 raobral Maps Satélte  Open sueetrap  Enter @ location

M 37.5039... |-6.0901 757221 4154760 4886 nz? 11673 17.234 270.106 |80 rsobral.

=] 37509, | 60901, 757221 |a1sa70 [amss 117 [nem [172 27006 80 rocbral

[=] 375010..| 60866.. | 757540 4154446 8634  [12027 |18255 23504 |189.231 |80 recbral

@ 37.5023... | -6.0061 757574 4154702 | 5244 7.065 15177 17.543 258415 (80 rsobral

M 37.4993.. 60909.. 757163 4154243 3048 9.195 5837 11.308 2781 (80 rsobral.

Cobre Las Cruces O @ ¢ !

L ]

Go

o
Dados domapa 200 m L Termos de Utilizagho  Comunicar um erra no mapa

¢ ® o oo ® v [ 8l

Fig. 316 — Check and uncheck the data to upload
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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. 317).

FORCIT Demenstration

Use label  Lat Lng x ¥ Tensv  long Vet Sum  Distance Chamge  CreatedB
375029. |-60901.. 757221 |4154760 (4886 (117 11673 [17.234 |270.106 (80 rsobral
375010 |-60866.. (757540 |4154446 8634 (12027 18255 (23504 [189.231 (80 rsobral
375033... (-6.0861 757574 4154702 5244 7.065 15177 17.543 258415 |80 rsobral
374593. | 60903.. |757163 |4154243 (3048 (9195 5837  [11.309 |362781 |80 rsobral.

DO DDEIL

Mapa  Satlite

Go

Enter a location

Open Street Map

Cobre Las Crucks

~la
Dados domapa 200 mi——J Termos de Utilizagio  Comunicar um erra no mapa

3

Fig. 317 - 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. 318.

Jeismograph

ORCIT Demonstration

e Label Lt Y Tranev Long Vert Sum Dwtance Charge  Crestedth|
ysm asow [ame 17 [n6n (v (706 [0 e || Mo
% 375010 77540 (4154446 (9634 (12027 [10255 23504 189231 (80 bl
E 501 s (s roes (wim s (20418 (10 b
[% 1749 4154240 048 (9195 5837 11309 362700 |00 bl
|| Go
J
c ® o | o ©) 2 @
(Uncheck il o vnbies]
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FORCIT Demonstration

Use Label Lat Lng X Y Trarsv  Lang Vet Sum Distance  Chage  CrealedB)
V500 60901, |77 [4154%0 [sm6 (17 [nem [172m [zmas |m0 bl Mapa  sacéle

) (4154446 (8634 12027

375010,
75000, | 60861, |7STSTA 4154702 (5244 7065
374960, 60909, 75716} 4154243 3048 9185

O & &

Fig. 318 — Uncheck all (no visible) seismographs

Create Attenuation Law

By clicking on this bottom, the user will create a @v 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 attached
the information, or delete all the information and create a new attenuation law with the new

values (data) - Fig. 319.

Message

Do you want use this previous information?
If yes, the data will be attached, if not only new data will be
used.

o You already have seismographs information.

5im MNiao

Fig. 319 — Overlap data tab

In the case of choosing “Sim” (yes), the data will be attached. In case on “No” (ndo), a new data

will be used.

Filterdata Y

In this option the user can filter the data that he wants by innumerous 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. 320.
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Filter

Name | Labe

37.49933 = Latitude < 37.50397 =

609094 = < [ | Longitude € -6.08614=
757163.0 = £ X = TET5740 S
415424305 s Y = 415476005
305f: < Transv < 863>
707= < Long < 12.030=
58415 £ Vert < 18263
13 £ Sum £ 235012
Close Apply

Fig. 320 - Filter window

Create structure

Before you use this option is important to know that the PPV information is mandatory to fill (Fig.
321): 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 Column11 Column12 Column13
fk vl ace freq
1 2 200 5
1758 1 200 5
175 1 200 5
175 1 200 5

Fig. 321 — 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. 322.
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XTSEUD00 V4ISERD Vokime: 00 Suface:00m Inie

Fig. 322 — 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. 323):

e Replace the structure: will make a new structure on that exactly place;

e Change the position (by 10 meters): will create a new structure 10 meters aside of the
other one - Fig. 324;

e 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?

() Replace the structure
(® Change the X position (10 meters)
() Dont create

[+] Repeat this option

Cancel | [ o

Fig. 323 — “Overlap” structures window
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Hemisphere UTMzone juicrval 100m - Attenustion
® North 2 = I BestFit
" Time Window 8ms
South * K 1140 0800 B -1600
MIC=275Kg © &

/

Xisruszn versinen szaon e ; . Ble- -+

Fig. 324 — Creating new structures (10 meters aside)

18.1.2. 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.

Blast
Name CreationData Owner
O 06N - e X O

Fig. 325 — Blast area

18.1.2.1. 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 have to press the blast button and write the new blast name.
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i
]
|
i Blast’s name: | Blast_1

|

e — S—

Fig. 326 — 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.

dom 08/01/2017 06:30

uB881258637@srv69.main-hosting.eu em nome de O-Pitblast <
Francisco Sena Leite uploaded the blast Blast_1to the project O-Pitquarry 2.

Para fleite@o-pitblast.com; mfernandes@o-pitblast.com

ﬂ Se existirem problemas com a forma como esta mensagem € apresentada, clique aqui para vé-la num browser.

- Blast_1pdf
/= s23KB

.
Hi,

Francisco Sena Leite (fleitefo-pitblast com) uploaded a new blast (Blast_1) to the project named O-Pitquarry_2

O-Pitblast team,
supporti@o-pitblast. com

www.o-pitblast.com

Fig. 327 — E-mail received by the other users

18.1.2.2. Download a blast @&

To download a blast the user must press the Dowload button after selected a blast. After the
loading is completed the blast will appear in the software.
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Projects

Name CreationData COwner SharedWith
O-Pquary_2 08/01/2017, 06:0...
O-FitProjects 08/01/2017, 06:5... |fleite@o-pitblast.c... |1

]

a & =X O
Blast

Name CreationData COwner

08/01/2017, 065029 | mfemandes@o-pitblast.c...

[o]é = - axo

Fig. 328 — Dowload a select blast window

18.1.2.3. 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 updload excel and CSV files.

18.1.2.4. 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
2/09/2017. 14.... |sobral@opitles..[1 |

Fig. 329 — Copy the selected blast to another project window

18.1.2.5. Plan and report by e-mail =

The user must click on report symbol. At this point the user as two choises: send a blast repport
or send a blast plan. After making that choise it will pop up a window to confirm the decision and
the e-mail will be sent.
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Confirm

Send blast report?
This report will be sent for each member of the project.

Fig. 330 — Send a repport window

19. Short cuts

The following table presents the short cuts keys for each actions mentioned in this Manual.

lcon Function Shortcut
Save Ctrl+S
= Open Ctrl+O
= Print Ctrl+P
Undo Ctrl+Z
Redo Ctrl+Shift+Z
& Toolbox Ctrl+W
Lighting Control Lighting Control L
.\'I Terrain Control C
Change Transparency Rigth-Click
Background Color S
""" I Bench Bottom Control B
""""" Show/Hide Bench Bootom Rigth-Click
[l
Hole Control H
HEE
Timing Control T
u e .
n Centralize Ctrl+1
1 Import Terrain Ctrl+T
\!. Import Layer Ctrl+L
Y Geo-Reference Ctrl+G
¥ Cut Terrain Ctrl+X
[ |
+ Add Holes Ctrl+H
n
Edit Holes Ctrl+E
B =
Delete Holes Ctrl+Del
. LY
o Move Holes Ctrl+M
n . .
Edit Toe Ctrl+Shift+T
Om
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Select Holes

Pattern Creation
Import Pattern

Import Polygon
Edit Rule

Add Charge
Discharge
Select

Add Connection
Line Connection
Edit Timing
Initiation Hole
Delete

Select

Play

WWW.0-pitblast.com

Ctrl+Q
Ctrl+Shift+P
Ctrl+P
Ctrl+L
Ctrl+Alt+R
Ctrl+Alt+C
Ctrl+Alt+Del
Ctrl+Alt+Q
Ctrl+Shift+A
Ctrl+Shift+L
Ctrl+Shift+E
Ctrl+Shift+l
Ctrl+Shift+D
Ctrl+Shift+Q

Space
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