19" INTERNATIONAL MULTIDISCIPLINARY
SCIENTIFIC GEOCONFERENCE

SGEM 2019

CONFERENCE PROCEEDINGS
VOLUME 19

i 7 Science and Technologies
; in Geology, Exploration and Mining

Issue: 1.3

EXPLORATION AND MINING
MINERAL PROCESSING




—

19" INTERNATIONAL MULTIDISCIPLINARY
SCIENTIFIC GEOCONFERENCE
SGEM2019

CONFERENCE PROCEEDINGS
VOLUME 19

‘“ﬂ(\onal
¢

o

SCIENCE AND TECHNOLOGIES IN GEOLOGY,
EXPLORATION AND MINING

ISSUE 1.3

EXPLORATION AND MINING

MINERAL PROCESSING

------------------

30 June — 6 July, 2019
Albena, Bulgaria




DISCLAIMER
This book contains abstracts and complete papers approved by the Conference Review
Committec. Authors are responsible for the content and accuracy.

Opinions expressed may not necessarily reflect the position of the International
Scientific Council of SGEM.

Information in the SGEM 2019 Conference Proceedings is subject to change without
notice. No part of this book may be reproduced or transmitted in any form or by any
means. clectronic or mechanical, for any purpese, without the express wrillen
permission of the International Scientific Council of SGEM.

Copyright © SGEM2019

All Rights Reserved by the International Multidisciplinary Scientific GeoConferences SGEM
Published by STEF92 Technology Lid., 51 “Alexander Malinov™ Bivd,, 1712 Sofia, Balgaria
Total print: 5000

ISBN 978-619-7408-78-2

ISSN 13142704

DOL: 10.5593sgem2019/1.3

INTERNATIONAL MULTIDISCIPLINARY SCIENTIFIC GEOCONFERENCE SCEM
Secretariat Burean

E-mzil: sgem@sgem.org | URL: www.sgem.org



INTERNATIONAL SCIENTIFIC COMMITTEE

Acad. Prof. DSc. Valeriy Bondur
Vice President of the Russian Academy of Sciences, Moscow, Rassia

Prof. DSc. Raimonds Ernsteins
UNESCO, University of Latvis, Latvia

Prof. DSe¢. Viktor Savinuh
Cosmonaut (incl. Salyut 7), President of the Associstion of Russian Universities,
Moscow, Russia

.

Prof. Dr. Steffen Lehmann
University of Nevada, Las Vegas, USA

Prof. DSc. Stefan Dimoy
University of Biringham, UK

Prof. DSc. Victor Tsvetkov
Academy of Space Named after E. K. Tsiolkovsky and Academy of Natural

Distinguished Professor DSc. Tien-Hui Chiang
UNESCO, Zhengzhou University, China

Prof. DSe. Nikolay Leonyuk

Prof. DSc. Baiba Rivza

University of Life Sciences and Technologics, Latvian Academy of Science, Latvia
Prof. DSe. Kirill Chistyakov

Saint-Petersburg State University, Vice-President of Russin Geographical Society,
Russia

Prof. DSc. Mircla Mazilu

University of Craiova, Romania

Prof. DSc. Olga Trapeznikova

Russian Acsdemy of Science, Russia

Prof. DSc Yevgeniy A.Kontar

University of lllinois. Federal GEOS Funding (USA). USA

Prof. DSc Sergey Gandzha




19* International Multidisciplinary Scientific GeoConference SGEM 2019

Prof. Dr. Dr.h.c. Harald Schuh
GFZ German Research Centre for Geosciences, Potsdam, Germany

Prof. Dr. Dr.h.c. Michael Sideris
University of Calgary, Canada

Prof. Dr. Dr.h.c. Krystyna Januszkiewicz
Poznan University of Technology. Poland

Prof. Dr. Dr.h.c. Slaveyko Gospodinoy
University of Architecture, Civil Engineering and Geodesy, Sofia, Bulgaria

Prof. Dr. Dr. Habil Dusan Huska
Slovak University of Technology, Bratislava. Slovakia

Prof. Dr. Rodney Stevens
University of Gothenburg, Sweden

Prof. Geol. Dr. Gerardo Brancucci
Universitd di Genova, Italy

Prof. Dr. Jan Kazmierczak
Silesian University of Technology. Polish Academy of Sciences, Polund

Prof. Dr. Rui Mours
University of Porto, Portugal

Prof. Dr. Androula Nassiopoulou
UNESCO, Institute of Nanoscience & Nanotechnology Athens, Greece

Prof. Dr. Peter Frigaard
Aalborg University, Denmark

Prof. Dr. Ing.Karel Pavelka
Czech Technical University in Prague, Czech Republic

Prof. Dr. Greet Deruyter
Ghent University. Belgium

Prof. Dr. Elena Peneva
University of Architecture, Civil Engineering and Geodesy, Solia, Bulgaria

Prof. Dr. Tiberiu Rus
Technica! University of Civil Engineering, Bucharest. Romania

Assoc. Prof. Dr. Alexander Ivanov
Nizhniy Novgorod stute University of Architecture and Civil Engineering, Russia



! qupswwww.sm Contents

CONFERENCE PROCEEDINGS CONTENTS

EXPLORATION AND MINING

1. 3D MODEL OF HARD COAL DEPOSIT AND ANALYSIS OF THE
POSSIBILITY OF USING IT TO PLAN DEPOSIT MANAGEMENT, M.Sc. Eng.
Tomasz Urych, Ph.D. Eng. Magdalena Glogowska, M.Se. Eng. Robert Warzecha. M.Sc.
Eng. Anna Wator, Ph.D. Eng. Jaroslaw Checko, Poland % 3

2. A HYBRID PARTICLE SWARM OPTIMIZATION SOLUTION TO
CONSTRAINED LONG-TERM PRODUCTION SCHEDULING AT OPEN PIT
MINING, Kamyar Tolouei, Assis. Prof. Dr. Ehsan Moosavi, Assis. Prof. Dr. Amir
Hossein Bangian, Assoc. Prof. Dr. Peyman Afzal, Assis. Prof. Dr, Abbas Aghajani
Bazzazi, Iran == w5

3. A NEW APPROACH FOR SOLVING THE OPEN PIT MINES LONG-TERM
PRODUCTION SCHEDULING PROBLEM OPTIMIZATION BY BAT
ALGORITHM, Kamyar Tolouei, Assis. Prof, Dr. Ehsan Moosavi, Assis. Prof. Dr.
Amir Hossein Bangian, Assoc. Prof. Dr. Peyman Afzal, Assis. Prof. Dr, Abbas
Aghajani Bazzazi, Iran .................... & 2 23

4. AMPLITUDE AND FREQUENCY CHARACTERISTICS OF ROTATIONAL
GROUND MOTIONS GENERATED BY PARASEISMIC EVENTS, Prof, Witold
Pytel, Krzysztof Fulawka, M.Sc., Min.Eng., Piotr Mertuszka, PhD., Min.Eng., Marcin
Szumny, PhD., Min.Eng., Eugeniusz Koziarz. M.Sc.. Min.Eng, Poland....................3]

5. ANALYSIS OF BEST IOR/EOR PRACTICES, Assoc. Prof Dinara R.
Khayarova, Prof. Dr. Sc. Arslan V. Nasybullin, Assoc. Prof. Liliya I. Garipova, Evgenii
V. Ocekhov, RUSSIR..oviiiiiniaiiiinsim s 39

6. ANALYSIS OF THE SPECIFIC DANGEROUS SCENARIOS FOR
INDUSTRIAL SITE OF THE FIELD OF EXPLOSIVES FOR CIVIL USES,

PhD.Student Eng. Vasilescu Gabriel Victor, PhD.Student Eng. Burdea Florin,
PhD.Student Eng. Vedinas Florin, PhD.Student Eng. Stoian Florian, PhD.Habil.Eng.
Gabriel Dragos Vasilescu, Romania 47

7. APPLICATION OF THE ECOLOGICAL CLOSED TRANSPORT SYSTEMS
IN MINING INDUSTRY, Prof. M. Sc.Daniela Marasova, Prof. Dr.Viadimir
Zolotukhin, M. Sc. Lubomir Ambrisko. Slovakia......... : 57

8. APPLICATION OF THE QGIS 3.4 SOFTWARE IN DRILLING AND
BLASTING AT SURFACE MINE IN BANJA, MSc. Frasher Brahimaj PhD cand, |
Prof, Dr. Risto Dambov, MSc. Shkurte Brahimaj. Kosovo.,, 65




Section Exploration and Mining

APPLICATION OF THE QGIS 3.4 SOFTWARE IN DRILLING AND
BLASTING AT SURFACE MINE IN BANJA

MSc. Frasher Brahimaj PhD cand.! Prof. Dr. Risto Dambov*
MSc. Shkurte Brahimaj?

! University “Goce Delcev”, Faculty of Natural and Technical Science, Macedonia
2 University of Mitrovica “Isa Boletini”, Faculty of Geoscience, Kosovo

ABSTRACT

Geographic Information System (GIS) is a computer system build to capture, store,
manipulate, analyse, manage and display all kinds of spatial or geographical data.

GIS can also be used in the mining sector, to manage various mineral resources or to
manage the exploitation of different minerals. This enables us to have in disposition all
data, to all ore deposits and exploitation places, at one location and at the same time,
enabling viewing, reading and printing those data that interest us.

Having the data of different exploitation places, in GIS we can also put the data of
various jobs that are made in the exploitation of useful minerals, where some of these
data that are very important for the exploitation of solid materials are the drilling and
blasting data.

With the help of GIS it is possible for these data to appear separate or united. Separated
if we want to present each the drilling and blasting elements separated and united if we
want to present the aggregated data for each blasting field.

For the limestone mine "BAG" in Banja by utilizing the opportunities offered by QGIS
3.4 software , it's be possible to place on a database the data of drilling and blasting, for
each drilling separately and for each field. This enables us to access this data anytime
and anywhere.

Keywords: KosovaREF01, Drilling, Blasting, Software, Data

INTRODUCTION

Application of the QGIS 3.4 software in the field of drilling and blasting technology is
of great importance to the mining sector because it enables us to have all the data in one
location and we can have very easy access to the data we care about.

This can be done for a particular mine or can be done for all mines at the state level.

In order to make it possible to present the data in their real geographic position, it is
necessary first to make the basic map, in the coordinate system of that country, in this
case the coordinate system of the Republic of Kosovo (KosovaREF01).

After the made the basic map, then the introduction of Vector and Raster data is started
for all the necessary data, for a realistic presentation of the drilling and blasting data.

https://doi.org/10.5593/sgem2019/1.3 65
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DEFINITION OF THE COORDINATE SYSTEM KosovaREFO01 IN QGIS

To define the coordinate system KosovaREFO1, first we need to go to the Settings menu

after opening the menu to click on = Custom Projections... and after clicking on

this, a table will be opened as in Figure 1. where the coordinate system data should be

entered.

The procedure for establishing the coordinating system data is:

1. Clicking in button and will open the new place for to put the coordinate system
data.

2. Inthe field Name write the name of coordinate system KosovaREFOL1.

3. Inthe field Parameters putting the parameters of Geographic Coordinate system.

4. Than clicking in the button OK and now will make the KosovaREFO01 coordinate
system like a Figure 1.[5]

o
Wl
v Define
You can define your omn custom Coordinate Rederence System [CRS) here. The definibon must
conform o the proj4 format for somcfying a CRS
Name Pacameters L
* Genenste.. +prog=longlat « elipss MERIT +no_defs
"GenerMte.. «prog=longlat « elips=mprts « ne

* Generste «prog=longlet «elp
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T Generate..  +proyelonglat « elip

" Generate * prop=longlat « el

' Generpte «prog=longlst - elips=56535 o_d

* Genernate +progelonglst « elipss sphere «no_defs

*Genente..  «gprop=longlat « elip eck «no_defs
Generse..  «pros=longlat

Genespte «prog=mesc =lon ) «k= 0=0 +y_0=0 « datum=WGSE

on_0={ +x 0 A B
KosovaREFD1  «projstmerc +iat Owll +lon Ow 21 + ke 09999 +x_0a 7500000 ...
Nare KosovalREFG1
sprogmtmers Hat_Om0 +on_(I=2] +hw0.5955 +x_0=7500000 +y_O=0

salon =GRSE) durvts = 400 _defy
Parameters

¥ Test

Use = text boxes below to test the CRS defirbon you are grestng, Enter a coordnate where both
the latforg and the transformed result are nomn (for exangple by readeg off 8 map). Then press the
cakadate SLtHon (o see F B CRS defiraton you ire eating I sciurste

Geographic | WGEES Destnaton CRS
North
Eant
Calodate
o Carcel Help

Figure 1. The KosovaREFO01 Coordinate System

THE DATA OF DRILLING AND BLASTING

To set the drilling and blasting data on QGIS 3.4, you must first work a Comma
Separated Values (.csv) file, which can be accessed using the Microsoft Excel program
[1], [3]. [4], [5]-

In this tabular file should be placed all the drilling and blasting data, starting from:

The geographic position of drillings, the drilling length (1), azimuth, dip, elevation, the
explosive (Q), the blasted volume (V), the specific charge (q), the distance between
holes in the row (a), the distance between rows (b), the stemming (Is), the Nonel
detonators, the Nonel connectors and the dynoline[6]. And these data looks like a
Figure 2.
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Figure 2. Drillings and blasting data

After placing the drilling and blasting data in the Microsoft Excel workbook, then we

have to follow some steps to place this data in QGIS 3.4 and these steps are as follows:

1. Go to Manage Layers Toolbar and click the button 2z, where it will open the
dialog box Delimited Text. '

2. Then on the right side of the field File name, click the button |- and will open
the table , : , select the drilling and blasting data
file and then click on the button Open at the bottom of the table.

3. Then click on the X field and choose Easting, after that on the Y field, choose
Northing.

4. Now click on the Geometry CRS and choose the coordinate system: USER: 100026
— KosovaREFO01.

5. After that click on the button Add and will presented on the QGIS 3.4 the positions
of the drillings, and they will look like in Figure 3, hereafter [2], [5].

»- o — //
fl‘;- X

........

Figure 3. The presentation of drillings

After the presented of the drillings position, then it is necessary to present the data of
each drilling. This is done by forming three New Layer named: Drilling ID, Drilling
Geometry and Charging of Drillings, by clicking with the mouse over Drillings and
clicking on the Duplicate Layer [5].

https://doi.org/10.5593/sgem2019/1.3 67
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Then using the Labels we can present the necessary data for each drilling separately. To

do this we need to follow these steps:

1. Go to Label Toolbar and click Layer Labelling Options, where it will open the
Layer Styling dialog.

2. After this action click on the place where is written License Border to make the
Layer selection and in this case choose it Drilling ID.

3. Then click on the white field on Label with and write the rule
'No.'|[|format_number(( "HolelD" /1),0)||" , to present the desired number format
and supplements before the number [1], [3], [5].

4. Then, as desired, adjustments to the design of the data presentation are made using
under the windows such as:

a. Text abc
b. Formatting b
c. Buffer abe
d. Background g
e. Shadow

.

f. Placement -

&

g. Rendering

And after the adjustments made to these under the windows, then click on the Apply
button and the data for the number of each drilling will be shown, as shown in Figure 4,
below.

b )
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Figure 4. Presented the number of drilling

To set the data of each drilling according to Drilling Geometry layer we should follow
these steps as follows:
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1. Then go again to Label Toolbar and click Layer Labelling Options, where it will
open Layer Styling dialog and as in the previous case we choose the Layer for
which we have to present the data, in this case Drilling Geometry.

2. Then click on the slider Single label and choose the option Rule-based labelling,
where an under the window will open in order to set the labelling rules.

3. Then click on Add Rule and will open under the window, where the rule of data
submission is established and adjusting design of presentation is done.

4. Then click on the button | £ | on the field Label with and the window will open, in
which we write the rule of data presenting. Where on the left side of the table we
write the rule 'Drilling depth = '|[[format_number(( "Hole depth [m]" /1),2)||' m',
to display the drilling depth data, then click on the OK button and return to the
previous window [3], [5].

5. Then, as desired, adjustments to the design of the data presentation are made using
under the windows such as:

a. Text abc

b. Formatting

o
nmr

c. Buffer e
d. Background g
e. Shadow J

f. Placement &

&

g. Rendering

And after the adjustments made to these under the windows, then click on the Apply
button and the data for the drilling depth of each drilling will be shown.

The same procedure from point 1 to point 5 should also be followed for setting other
drilling data, such as: distance between drillings in row "a" using the rule

(‘a = 'l[|fformat_number(( "a [m]" /1),2)||' m"), the distance between rows “b” using the
rule ('b = "||[format_number(( "b [m]" /1),2)||' m') and drilling volume data “V” using
the rule ('Volume = '||format_number(( "Volume [m3]" /1),2)||' m”~3") [1], [5], [6].

Then click on the button Apply and will presented the drilling geometry data as shown
in Figure 5. Below.
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19" International Multidisciplinary Scientific GeoConference SGEM 2019

7~ 1
"_"‘ M o (j!'h"'l
| BN
:° ] N Badanting Nu. ICMIEFFN004) w2
B i ﬂ ::.:.:.. KMEEFRMIO04 | o2 & Oniing desth = 7.00
A=200m
@ By fieid 8} Dritey ':.-;:'. - 200m boa2.00m
“T': - ] OV Blasting Mo JOMBLFINOOL ® é=200m Volume « 6086 m™ 3
. Oy Unling Driting depth « 2.00 m b 100m
v b2 * Drilingy A= 100 m Valume = 6096 m )
0 | Diydlng 10 p=l00m
! Didbng geumetry Vourme = 60,86 m~) NOAD
| ®
(33 Owing carsctaris MOAY Driling dogth = 0,00 m
a=)00m
&l I8 Oy field NO.20 ritieg nm:h « .00 m b= 200 m
On o a«300m Volume « #0.55 m*)
Oriings dete completn Drifing depth = 1.00 m b 200m V
| N Susdece Explotation Licanses 5 =300m WiLme = (19.55 M)
] B A lak b=300m

1 &

11 Lo Rosdes

Volume = 69 55 m*3

Figure 5. Presentation of drilling geometry

The same procedure as for drilling geometry data should also be followed for setting up
data for filling drills with explosive and following the execution of these steps above,

the filling data with explosive will appear as shown in Figure 6, below.

NO.1

e
Explosive = 23.81 kg
Specific charge = 0.39 kg/m~3 S
Stemming = 2.50 m S

~

A~ = -
iz Explosive = 28.04 kg
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Stemming = 2.70 m

N2
Explosive = 23.81 kg

Specific charge = 0.39 kg/m*3

_~"Stemming = 2.50 m

NO.19

(=]
Explosive = 28.04 kg
Specific charge = 0.40 kg/m”3
Stemming = 2.70 m

ya v [ (@ Blastings
= v [ @ BAGLLC
»6 R v [ @ Balasting No. JCMBEFBNOO41
,Zf% |1 Blasting JCMBEFBN0041
v [ {fl Byfield
% ® By field
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{33 - Drilling ID
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[] [ Drilling caracteristics
il By Field
- Ol
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v Surface Exploitation Licenses
Hl Ajani LL.C
v [ il BAGLL.C
[,—l License Border

Figure 6. Presentation the filling of drillings

Also, these data can also be presented as a total for each mining field. In order to
present the data as very general for each field, the Comma Separated Values (.csv) file
should be processed, which can be worked out using the Microsoft Excel program, with
the total amount data and steps should be followed the same as the data for each
drilling, except that a point on the field should be taken to enable the data to be
displayed at that point within the blasting field [1], [3], [4], [5]. These data after
executing the steps above will look like in Figure 7, below.
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Figure 7. Presentation of drilling and blasting parameters for a field

CONCLUSION

Based on what was discussed above, we can see that the use of GIS is of great
importance during exploitation with blasting.

With the application of GIS in mines, it is possible to have accurate data in real time and
to use those data at certain moments as needed.

QGIS 3.4 in mines can be used:

To submit mining data within the entire territory of the state, having the data such as:
blasting field coordinates, drilling data, explosives data, initiation system data and
security mases data. Based on these data and other data that may be located in QGIS 3.4
such as: settlements, buildings, roads, etc. We can also present the radius of impact of
the blasting on the surrounding objects, depending on the amount of explosive initiated
at the same time and the distance of objects from the blasting field.

It can also be used to present the data of each drilling as e.g. geographic position data of
drilling, drilling depth, drilling angle, azimuth, drilling diameter, distance between
drilling in the row, distance between the rows, the volume resulting from the mining of
a drilling, the length of filling, the stemming, the quantity of explosive, the initiation
system, the quantity of the initiating material, the specific consumption of the explosive
etc. Also it can be used to create a database for internal and external using.
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