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PE3IOME

B reonesnyeckata u Mapkuiaijiepcka npakThka, MHOTO YECTO C€ Hajara ja Objaar
U3BBPIIBAHU IB/DKUHHU W3MEPBAHMS 10 HENOCTBIIHU TOYKU. [IpuunHuTE 32 TOBaA ca
pa3zHOO0pa3HU — OCUTypsIBaHE Ha 0€30IaCHOCT, HEBb3MOXKEH MM OTPaHUYEH JTOCTHII
JI0 3aCHEMAHUTE NOBBPXHUHU M Jp. B momoOHM ciiydan HamMHpar OPHIIOKEHHUE
0e3peIeKTOPHUTE TEXHOJIOTMHU. B chIIOTO BpeMe 3a OCUTYpsiBaHE Ha OOEKTHBHU U
TOYHU JAHHU, CE€ MOCTABAT W ONPENEIICHH U3UCKBAHMS KbM TO3HM THII U3MEPBAHMS.
Heobxoaumo e na ce umar npenBua (U3MYECKUTE 3aKOHM 32 OTpa3sBaHE Ha
CBETJIMHATA U ONITUYHUTE CBOMCTBA HA MAaTECPUAJIUTE.

TouHOCTTa Ha M3MEPEHOTO PA3CTOSHHUE 3aBHCH OT KadyecTBaTa Ha OTpas3sBallara
IIOBBPXHOCT, OT HEWHAaTa IparaBoCT, LBST, 3alPallIeHOCT, OBJIAXXHEHOCT. BiusHue
BBpPXY TOYHOCTTA HAa U3MEPBAHUATA OKa3Ba ChHILO TaKa U BIBIBT, KOUTO CE€ CKIIIOYBA
MEKly BUSUPHHUS JIbY M OTpa3sBallaTa MoBbpXHOCT. [Ipy n3BBpIIBaHE HA U3MEPBAHUS
B MUHHHU U3pa0OTKU BIUSHUE OKa3Ba U cnenudukaTa Ha pylHUYHATa aTMmocdepa.



Moxe na ce oTOenexu, ye He ca U3KIIOYUTEIIHO MHOTO H3CIEABAHHUITA OTHOCHO
HA/IeKIHOCTTa Ha Oe3pedIeKTOpHUTE H3MEpBAaHUS U TAXHOTO TPUIOKEHUE B
npakTtukara. ChIIeCcTBYBaT JaHHH 32 TEXHUYECKUTE BB3MOKHOCTU Ha M3MOJI3BAaHUTE
MHCTPYMEHTH, HO BapHpaHETO Ha yCIOBUATA HA U3MEPBaHE U crienn(uKaTa Ha cpeaaTa
(BKJI. MHHHATa), BOAAT JO MPOMSHA B KAaueCTBOTO Ha TMOIYYCHHUTE PE3YJITaTH.
Heobxoaumo € 1mo-nmoJpoOHO HW3CIEIBAHE U IO-KOHKPETHO ONpelesiHe Ha
U3TOYHUIIMTE HA TPEHIKM M B3aUMOOTHOLICHHSITa MEXAY TsIX, 3a Ja MOXE Ja ce
OCHUTYpH HE0OX0AUMaTa TOYHOCT Ha TaHHUTE.

B naumcepramumsita ca TpeACTaBEHH EKCIIEPHUMEHTAIHU pe3ylTaTH OT IPOBEICHU
JUHEWHU U3MEPBaHUS JI0 Pa3HOPOJIHH 00eKTH (00pa3iy). AHAIM3UPAHO € BIUSHUETO
Ha BHJA Ha OTpakaTeJHaTa MOBBPXHOCT, BI'bJIa MEXKIY Hesl U BU3UpPHATA JIMHHUS U
cpenaTta, B KOSITO C€ M3BBPIIBAT M3MEPBAHUATA, BbPXY TOYHOCTTA Ha TMOJYYCHUTE
pe3ynTaTH B pyTHUYHH YCIOBUS.

Cpiio Taka ca TpEACTaBEHH PE3yATATHTE OT WU3BBPIUICHH W3MEPBAaHUS B OTICIIHH,
XapaKTepHU yYacThIM OT MUHHHM M3paOOTKH B PA3IUYHU MOA3EMHH PYAHHIIM, Ype3
pa3IMyHU CHUMAYHU T€XHOJIOrMH. OLIEHEHU ca Bb3MOKHOCTHUTE 3a IPUIIOKEHUETO Ha
CbBPEMEHHA TEXHHKA M TEXHOJOTHUH B YYaCTBIM C PA3IMYHU IO BHJ M I'ParaBoOCT
OTpaKaTeTHU MOBBPXHOCTU. VI3BBPIIEH € CpaBHHUTEICH aHAIN3 Ha PE3yJNTaTUTE OT
U3MEpBaHUATA.

ABSTRACT

In geodetic and mine surveying practices, quite often it is necessary to measure
distances to inaccessible points. The reasons are varied: ensuring safety, impossible or
limited access to the surveying surfaces, etc. In cases like these, reflectorless
technologies are used. At the same time, to provide objective and accurate data, there
are specific requirements for this type of measurements. It is necessary to consider the
physical laws of the reflection of light and the optical properties of materials.

The accuracy of the measured distance depends on the properties of the reflecting
surface, on its roughness, and colour, on the availability of dust and and humidity. The
accuracy of measurements is also influenced by the angle between the referring beam
and the reflecting surface. When performing measurements in mine workings, these are
influenced by the specifics of the mine atmosphere.

It can be noted, that there are not enough studies on the reliability of reflectorless
measurements and their application in practice. There are evidences of the technical
capabilities of the equipment used, but variations of measurement conditions and the
specifics of the environment (incl. mining) lead to changes in the result quality.



A more detailed study and further defining of the sources of error and the relationship
between them is necessary in order to ensure the required accuracy of the data.

The thesis describes some obtained experimental results of linear measurements
performed on a group of various samples. The influence of the type of reflecting surface
is analysed, along with the different angles between the axis of radiation and the
reflection surface to which the distance is measured, as well as under different weather
conditions.

Also, the results of the measurements of distinctive sections of the horizontal drift in
different underground mines by various surveying technologies are described in the
thesis. Assessment is made of the opportunities for applying contemporary techniques
and technologies in sections with reflecting surfaces of different type and roughness. A
comparative analysis of the measurement results has been performed.

HAYYHU ITYBJIUKALIUU ITPEACTABEHU 3A ITPUJOBUBAHE HA
OBPA3OBATEJ/IHA U HAYYHA CTEIIEH ,,/JOKTOP”
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PE3IOME

W3BBpIIEH € CpaBHUTENICH aHAIU3 Ha PE3yJITaTH, MOJyYeHU OT 3aCHEMaHe Ha 4acT OT
XOpU30HTa Ha wu3paboTka (Tramepusi) B pyaHuk ,KpymeB mon” upe3 pa3audHd
TEXHOJIOTMU. B mbpBUS BapuaHT rajepusita € 3acHeTa 4pe3 TOTajdHa CTAHIUS U
CJICKTPOHHA pOJIETKa, HAJIMYHUM B MAapKIIAWAEpCKUs OTACNT Ha pyJdHUKA.
ANTEpHATUBHOTO 3aCHEMaHE Ha ChIIAaTa 4YacT OT TajepusiTa € C TOTajlHa CTaHLUS,
npuTexanaiia GyHKIUS 32 CKaHUpaHe U 0e3pedIeKTOpHA TEXHOJIOTHS 32 U3MEPBAHE.

3



OmnpeneneHo € mMpOCTPaAaHCTBEHOTO TOJIOKEHUE HA PA3JIMYHHA TOYKH OT CTCHHUTE, TI0/1a U
TaBaHa Ha n3padboTkara. OOpaboTkaTa Ha pe3yaTaTUTE OT U3MEPBAHUATA € U3BBPIIICHA
ype3 codpryepa Trimble RealWorks. AnanuzbT Ha pesynraTuTe € Bb3 OCHOBAa M Ha
CTaTHUCTUYCCKU XapPaKTCPUCTUKH.

ABSTRACT

A comparative analysis has been performed of the results obtained from the capture of
the horizontal drift in the Krushev dol underground mine by various surveying
technologies. In the first version, the drift was measured by a total station and a laser
distance measurer, available in the survey department in the mine. The alternative
capture of the same part of the drift was with a total station which also had a
reflectorless scanning function. The spatial position of different points belonging to the
walls, floor, and ceiling of the drift was determined. The measurement results were
processed by the Trimble Real Works software. The analysis is mainly based on the
summary statistics of the measurement results.

1.3. bernoscka, M., [1. CaBoB. EkciepuMeHTaIIHO U3MEPBaHE HA PA3CTOSHUS C JJa3epeH
JaJIEKOMEp MPU HAJTU4KE Ha aepo30d1 1o Tpaceto. Ci. ['eosiorust 1 MuHepaaHu pecypcu,

Codus, 2015, Ne 6, ¢. 31-33. ISSN 1310-2265.

Begnovska, M., P. Savov. Experimental Measurement of Distances with Laser
Rangefinders in the Presence of Aerosols on the Track. Geology and mineral resources,
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PE3IOME

JlazepHaTta wu3MepuTENHAa TEXHHKAa HaMUpa BCE MO-UIMPOKO NPWIOKEHUE B
reoJie3uuecKkaTa U Mapkilaiiepckara npaktuka. Tsi ocurypsisa ynio0cTBo U Obp3vHA
pu paboTa, HO MHOKECTBO BBIIPOCH OTHACSIIIIU CE€ /10 OLIEHKAaTa Ha TOYHOCTTA MPU TO3U
BU/JI U3MEPBAHUs, C OTYUTAHE (DAKTOPUTE HA BHHIIIHATA CPEJla, BCE OILIE HE Ca HAMEPUIIH
J0CTaThbuUHO oOOsicHeHue. M300pbT Ha ONTUMaJEH METOA 3a U3BBpPIIBAHE HA
U3MEpBaHUs, C OTYUTAHE OCOOCHOCTUTE MPH Pa3MpPOCTPAHEHUE HA JIA3ePHUTE UM B
pyIHUYHAaTa aTMocdepa € MHTEpecHa U akTyaslHa 3aj1a4a. [lpencraBenu ca pesynratu
OT EKCIEPUMEHTAIHO M3MEPBAaHE Ha PA3CTOSIHUS C JIA3€PEH JAJIEKOMEpP IO Tpace ¢
BHUCOKO BJIArOCHJIbP)KAHME, KAaKTO M MO Tpace C YBEJIWYEHA 3alpaiieHoCT.
W3mepBanusiTa ca U3BbPLIEHW C TOTamHa craHuus Trimble S6, mputexasaia
0e3pedIeKTOpHa TEXHOJIOTHS 32 U3MEPBAHE.



ABSTRACT

Laser measurement equipment is increasingly used in surveying and current mine
surveying practice. It provides comfort and agility, but on the other hand, a number of
issues relating to the evaluation of the accuracy of this type of measurement, taking into
account environmental factors, have not been found sufficiently explication yet. The
choice of an optimal method for performing measurements by taking into account the
peculiarities of distribution of the laser beams in the mine atmosphere is an interesting
and topical task. Results from the experimental measurement of distances are presented.
Measurements have been carried out with a laser rangefinder on a track with high
moisture content, as well as on a track with increased dustiness with the Trimble S6
total station with reflectorless measurement technology.

1.4. bernoscka, M. Mapkmaiifiepcka CHUIMKa Ha KanuTajiHa u3paboTka Mpu pa3inyHa
netaitmHOCT Ha wHMopmarmaTa. COopHuk aokiamu oT lleta HanmuoHanmHA HAydHO-
TeXHUYECKa KOH(MEPEHIUS C MEKIYHAPOIHO ydacTue ,, €XHOJIOTUU U TPAKTUKU TIPH
MOA3EeMEH JI00MB 1 MUHHO cTpouTesicTBO”, 04 — 07 okromBpu 2016, JleBuH, brarapus,

c. 101-106. ISSN 1314-7056.

Begnovska, M. Capture of the Horizontal Drift with Different Details of the
Information. Proceedings of Fifth National Scientific and Technical Conference with
International Participation “Technologies and Practices in Underground Mining and
Mine Construction”, 4-7 October 2016, Devin, Bulgaria, pp. 101-106. ISSN 1314-
7056.

PE3IOME

[IpencraBenu ca pe3ysTaTd OT U3BBPIIEHO 3aCHEMAHE B TPU XAPAKTEPHU y4acTbhKa OT
KanuTajiHa u3paboTka B pyIAHUK ,.Epma peka”. EauH yyacTbK € »Kele300€TOHEH
KpENex M JBa yyacTbka 0€3 Kpemexk. 3aCHEMAHETO € U3BBbPILIEHO C TOTalIHA CTaHLu,
npuTexanamia Oe3pedrekTopHa TEXHOJOTUSl 3a H3MEpBaHE, KAaTo € M3IO0J3BAHO
BIPAICHOTO B MHCTPYMEHTA IIPUJIOKEHHUE 3a CKAHUPAHE HAa MOBBPXHUHM. [IpecraBenu
ca JaHHUTE OT W3YMCISABAHETO Ha OO0EMHUTE CKaJlHa Maca, B 3aBUCHUMOCT OT
Pa3CTOSTHUETO MEX]y TOUKUTE IPHU 3acHEMaHe. M3BbpIIEH € aHa/Iu3 Ha PEe3yNTaTUTE
OT W3MepBaHuATa U ca (GOPMYJIUPAHU HSKOW WU3BOAM M TpenioxkeHus. OreHeHa e
BB3MOKHOCTTA 32 IPUJIO)KEHUETO HA ChBPEMEHHA TEXHUKA U TEXHOJIOTHH, B YYaCThLIU
C pPa3JIMYHU MO BUJ U IPANaBOCT OTPAKATETHU OBBPXHOCTH.



ABSTRACT

The results of the measurements of three distinctive sections of the horizontal drift in
the Erma Reka underground mine are presented. One of the three sections is with
reinforced concrete fasteners and two sections are without fasteners. The survey was
performed with a total station with reflectorless measurement technology, using the
built-in application for scanning surfaces. The data from the calculation of the rock
mass volumes are presented, depending on the distance between the survey points. An
analysis of the results of the measurements has been performed and some conclusions
and suggestions have been formulated. The possibility for the application of modern
equipment and technologies in areas and sections of reflective surfaces of different type
and roughness has been assessed.
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PE3IOME

MapkiaiiiepckoTo OCUTypsiBaHE Ha MUHHOTO MPOU3BOJCTBO € OT OCHOBHO 3HAUYCHHE
3a MPABHJIHOTO U 0€301MaCHO MPOBEXKIaHEe HA MUHHO-TOOMBHUTE AcitHOCTH. B HammaTa
CTpaHa, B TOCIIEHUTE TOJIMHHU, OsfXa BBHBEIECHU BHUCOKOIPOU3BOJIUTEIHH MUHHU
TexHonoruu. [Ipon3BoACTBOTO ce MPOBEkKIA C YCKOPEHU TEMIIOBE, KOETO Hajlara u
ChOTBETHH M3HMCKBAHUSI KbM MapKIIANWIEPCKOTO OOCITY>KBaHE, M OMpeJesisi Heropara
aKTyaJHOCT W 3HAYMMOCT. ChbBpEMEHHUTE TEXHOJOTUM M M3MEpBaTEIHA araparypa
OCUTYpsIBaT BHCOKa TOYHOCT, Obp3WHa Mpu paboTa, HATJIECTHOCT, OOCKTHUBHOCT H
HAJIC)KTHOCT HA TOJIyYECHUTE PE3yJITaTH, MO3BOJSABAT B3€MAHETO HA MPABUIHUTE U
e(eKTHUBHU PEIICHUS.

Hacrosimata pazpabotka € MoHorpadudeH TPy, B KOMTO ca pas3riieJlaHd BUIOBETE
00eKTH Ha MUHHO-I00MBHA JeHHOCT. [IpencraBenn ca MapKIaiaepckuTe AEHHOCTH
P NPOYYBaHEe, MPOSKTHPAHE, CTPOUTEICTBO U EKCIUTIOATAIS HA MUHHO-TOOMBHUTE
npeanpusTus. Pasrieganu ca ,,KjJacHuecKuTe” MapKIIaWIepCKu METOAH, KAaKTO U
Bb3MOKHOCTUTE 3a NPWIOKEHHE Ha CHBPEMEHHU TEXHOJOTUM W CPEACTBA TMpH



pa3IMYHUTE BUAOBE N3MEPBAHUS 32 ChCTaBSHE U U3IOJI3BAaHE HA MOJIENIN HA 00EKTUTE
Y Ha U3CJICJIBAHUTE MIPOLIECH B MUHHATA CPea.

[TpencraBeHn ca TEOPETUUYHUTE OCHOBM Ha MapKIIaWJEpCKUTEe padOTH, HAKOU
BB3MOKHOCTH 3a 00pa0OTKa M MHTEpHpeTanus Ha pe3yJITaTUTE OT MU3MEPBAHMITA,
KAKTO W Pa3IMYHA METOAM NpPH H3ydaBaHE Ha Je(POPMALMOHHOTO CHCTOSHHUE HA
CKaJIHUSI MaCUB.

[IpuBeneHu ca mpuMepH OT M3MBJIHEHU MPAKTHUYECKH 337a4l, CBbP3aHU C PA3JIHMYHU
MapKIIANAEPCKU JEHHOCTH.

MuHHO-100MBHUTE PAaOOTH HEPAIKO CE€ BOJAT MPU CIOXKHHU TI'€OJOKKH U MHUHHO-
TEXHUUYECKU YCJIOBUSA. MHOr0 4ecTo MapKIIalJepCKUTE U3MEPBaHUs ca 3aTPyJHEHU
BCJIE/ICTBHE HA PA3JIMYHU TEXHOJOTUYHM npoliecu. HoBuTe TexHoIorum 3a 3acHeMaHe
Ha o0ekTuTe, 00padoTKa, CbXpaHEHUE U MPEACTAaBIHE HA MH(POPMALIUITA YBEIUYABAT
BB3MOKHOCTUTE 32 MU3rPpaKJaHe Ha I'bBKaBA, ISUIOCTHA U JOCThIIHA MH(OPMAIIMOHHA
CUCTEMa HAa MHUHHO-IOOMBHUTE MNpPEANpHUATHS. MapKilalJepcKuTe 3HaHUS 3aeMart
ONpEAENSIO MACTO B M3IPAXKIAHETO M TOJIBPKAHETO HA Ta3W CHUCTEMa U
o0e3neyaBaHETO Ha BCEKU €MH e€Tall OT MUHHATa JEHHOCT.

Knurarta Moxxe fa ce u3noJ3Ba Karo y4eOHO 1omMarajo 3a CTYJ€HTUTE OT CHE[UaIHOCT
,2MapkmaiaepctBso u reoaezuss” npu MIY ,C. NBan Puicku”, Kakto W OT
CHEUAIKNCTH C MPUJIOKHU UHTEPECH B 00JIACTTa HA MAPKILAKWIepCKaTa IPaKTUKA.

ABSTRACT

Mine surveying service of mining sites is essential for conducting proper and safe
mining activities. High-performance mining technologies have been introduced in this
country in recent years. Production is carried out at an accelerated pace, which imposes
appropriate requirements for mine surveying services and determines their relevance
and importance. Modern technologies and measuring equipment provide high accuracy,
speed of operation, clarity, objectivity, and reliability of the results and allow the
making of the right and effective decisions.

The present study is a monographic work in which the types of mining activities are
considered. The mine surveying activities in research, design, construction, and
operation of mining enterprises are presented. “Classical” mine surveying methods are
considered, as well as the possibilities for the application of modern technologies and
tools in different types of measurements for compiling and using models of objects and
the studied processes in the mining environment.



The theoretical foundations of the mine surveying work, some possibilities for the
processing and interpretation of the measurement results, as well as various methods
for studying the deformation state of the rock massif are presented.

Examples are given of completed practical tasks related to various mine surveying
activities.

Mining operations are often carried out under complex geological and mining
conditions. Mine surveying measurements are often difficult due to various
technological processes. New technologies for surveying sites, for processing, storage,
and presenting information increase the opportunities for building a flexible,
comprehensive, and accessible information system of the mining companies. Mine
surveying knowledge plays a key role in building and maintaining this system and in
securing it at every stage of the mining activity.

The book can be used as a textbook for students taking a degree in the course of studies
in “Mine Surveying and Geodesy* at the University of Mining and Geology “St. Ivan
Rilski”, as well as by specialists with applied interests in the field of mine surveying
practices.

HYBJINKYBAHA KHUI'A HA BA3A 3AIIMTEH IMCEPTAIIMOHEH
TPY /| 3A IPUCHBXKXIAAHE HA OBPASOBATEJ/IHA U HAYYHA CTEIIEH
»JOKTOP” (I1IO I'PYIIA ITIOKA3ATEJIN I')

“ MMAEHA BEFTHOBCKA

2.2. bernoBcka, M. be3pednekTopHn TEXHOJOTHH B
Mapkmanaepckara npaktuka. MK ,,CB. MBan Puicku”,

Codus, 2022, 120 ctp. ISBN 978-954-353-453-1.

BE3PEQAEKTOPHM TEXHOAOTUM B
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Begnovska, M. Reflectorless Technologies in the Mine
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PE3IOME

VYcenemHoTo peniaBaHe Ha pa3iiMuH MHUHHO-TEXHUYECKH 33a/1a4d 1O ToJisiMa CTENEH
3aBUCH OT KayeCTBOTO HA MApKIIANAEPCKOTO 3aCHEMAHE M CBhCTAaBSIHE HA TOYEH U
aKTyaJleH MOJie]l Ha MHMHHHUTE U3pa0OTKH, TO3BOJIsIBAl] €()EKTUBHO B3EMaHE Ha
yOpaBlI€HCKU pelieHus. HapacTBamuTe W3UCKBAaHUS KbM  OCUTYpsSBaHE Ha
0e3omacHOCT Ha paboTara, MO-BUCOKAa €(PEKTHUBHOCT HA IOJEBUTE U3MEPBAHUS, U
nojyyaBaHe Ha OOEKTHMBHA MapKaijaepcka HHQpopmaius ¢ MO-BUCOKAa TOYHOCT,
yOeAUTETHO apryMEHTHUPAT U3MO0JI3BAHETO Ha ChBPEMEHHN CHUMAYHU TEXHOJOTHH.

B pesynaratr oT MMHHATa JEMHOCT WM OT BB3ACHCTBUETO HA PA3IMYHHU MPUPOIHU
(dbakTopu B 3eMHUTE HEApa MOraT Jia ce o0pa3yBarT Mpa3HU MPOCTPAHCTBA (MPA3HUHM).
YacT oT TSX ca HEJOCTHIIHU WJIM C TOJEMHU Pa3MEpPH IO IJIONI U BUCOYMHA. TOYHOTO
OIpeJIeNIsIHE HA MECTOMOJIOKEHHETO, pa3MepuTe U (opmata UM B MPOCTPAHCTBOTO
OCUTYpsiBa HAACKIHO MPOEKTHUPAHE, BB3MOKHOCT 3a CIA3BAHETO HAa OCHOBHHU
MPUHIUNKA U 0€3011aCHO BOJIEHE HA MUHHUTE PabOTH.

N3cnenBanusita B HACTOSIIUS TPY/ ca (POKYCHUPAHU KOHKPETHO BHPXY BIUSHUETO HA
BHJIa HA OTpaXKaTeJIHATa MOBbPXHUHA, bI'bJIa MEXKIY HESl M BU3UPHATA JIMHUS U CPEaTa,
B KOSITO C€ W3BBPIIBAT JIMHEHHU HM3MEPBAHUS, BbPXY TOYHOCTTA HAa IOJYYEHUTE
pe3yJITaTh B pEATHH YCIIOBUS.

Knurara e cp3aneHa Ha 0azara Ha 3alIMTEH IUCEPTAMOHEH TPY/ 3a IPUCHKIaHE Ha
oOpa3zoBareiHa U Hay4yHa CTEIEH ,,JIOKTOp” ChC 3arjiaBue ,,MeTonu U cpeAcTBa 3a
MAapKIIAMJAEpCKO 3aCHEMAaHE Ha HENOCTBIIHM NOBBPXHUHM . Ts mpencraBs
EKCTIIEPUMEHTATHO M3CJIEABAHE W aHAJIM3 HAa TEKYIIH MpoOJieMH, Bb3HUKBAIU MpPU
3aCHEMaHE€ Ha HEJOCTHIIHM MOBBPXHUHU B MOJ3EMHHU NPa3HH MPOCTPAHCTBA, H
W3CJIeIBAHE HA BB3MOKHOCTUTE 3a MPUIIOKEHUE HA CHBPEMEHHHUTE CHHUMayHU
TE€XHOJIOTUH MPU U3BBPIIBAHE HA U3MEPBAHUS B PyITHUYHA CPEAa.

Knwnrara mosxe 71a ce u3mnoi3Ba KaTo yueOHO moMaraio 3a CTyJIEHTUTE OT CIIEIUaTHOCT
,2Mapkmanaepctso u reoaezuss” npu MI'Y ,C. UBan Puncku”, Kakto W OT
CIEUAIIMCTH C PUJIOKHU UHTEPECH B 001aCTTa Ha MapKIlaiiepcKara MpakTHKa.

ABSTRACT

The successful solution to various mining and technical tasks largely depends on the
quality of mine surveying mapping and on generating an accurate and up-to-date model
of mine workings that allows effective management decisions. The growing demands
to ensure work safety, higher efficiency of field measurements, and obtaining objective
mine surveying information with higher accuracy all convincingly justify the use of
modern imaging technologies.
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As a result of mining or of the impact of various natural factors, empty spaces (cavities)
can be formed in the bowels of the earth. Some of them are inaccessible or large in size
and height. Accurate determination of their location, size, and shape in space provides
reliable design, the ability to comply with basic principles, and safe management of
mining operations.

In the present paper, the research is focused specifically on the influence of the type of
the reflecting surface, the angle between it and the line of sight, and the environment in
which linear measurements are performed, as well as on the accuracy of the obtained
results in real conditions.

The book is based on a defended thesis for awarding the educational and scientific
degree of “Doctor” entitled Methods and Means for Mine Surveying Mapping of
Inaccessible Surfaces. It presents an experimental study and analysis of current issues
arising from the survey of inaccessible surfaces in underground cavities, and a study of
the possibilities for the application of modern capturing technologies when performing
measurements in a mine environment.

The book can be used as a textbook for students taking a degree in the course of studies
in “Mine Surveying and Geodesy” at the University of Mining and Geology “St. Ivan
Rilski”, as well as by specialists with applied interests in the field of the mine surveying
practice.

HAYYHU IYBJIUMKALUU (ITIO I'PYITA IIOKA3ATEJIN I)

2.3. bernoscka, M., II. HuxonoB. Mynatumenuss U HMHTEPHET B TOMOIN IIPH
MOATOTOBKAaTa HA MUHHHU crienuanuct. X Hanmonanna Mapkinaiaepcka KoHhepeHIHs
C MEXIYHApOJHO ydyacTue ,,JIHOBalluM B MapKIIaiepcTBOTO M reoTexHukara”, 16 —
20 ronu 2003, Cp. Koncrantun u Enena, beirapus, c. 263-269.

Begnovska, M., P. Nikolov. Multimedia and the Internet as a Support of Mine
Surveying Training. X National Mine Surveyor Conference with International
Participation “Innovations in Mine Surveying and Geo Engineering”, 16-20 June 2003,
St. Konstantin and Elena — Bulgaria, pp. 263-269.
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PE3IOME

[Topanu octapsiiata MaTepuanHa 0aza v Jurcara Ha ((MHAaHCOBU CPECTBA 32 HEHHOTO
MOJIHOBSIBAHE C€ 3aTpy/HsIBa IMpolleca Ha MOJATOTOBKA HA MUHHHU CHEIUaNIMCTH. B
MpeICTaBeHUs] MaTepuall ce Ipeajiara NpuMepeH MeTo/ 3a JOTOHBAaHE HAa I'bBKABUS U
MOCTOSTHHO Pa3BUBAIIl C€ Ma3ap, Ype3 U3IMOI3BAHETO HA KOMIIOTHPHUTE TEXHOJIOTUU U
Nurtepuer. Pa3zpaboTkaTa cheiicTBa 32 BU3yaliHA IPECTABA 3a U3yYyaBaHUs MaTepual,
KAaTO C€ NPE3EHTUPAT HOBOCTUTE B METOAMUTE 3a I'€OJE3MYECKO M MapKIIauAepCKo
OocCUTypsiBaHE Ha WHKEHEpHU 00eKTH. [Io TakbB HAUMH € BB3MOXXHO CTYACHTUTE Ja
ObJIaT 3aM103HATH C MHOBALIMUTE U CbBPEMEHHOTO TEXHUUECKO 000pyABaHe O€3 BiIaraHe
Ha rojieMu (MHAHCOBU CPE/ICTBA.

ABSTRACT

Dated equipment and the lack of resources for its renewal up to modern standards hold
back the training process of a mine surveyor’s education. This paper presents a method
for catching up with the dynamic and flexible geodetic instruments market using
computer technologies and the Internet. The development contributes to the visual
representation of the material studied by presenting the innovations in the methods of
geodetic and mine surveying service of engineering sites. Thus, it is possible for
students to be acquainted with innovations and modern technical equipment without
investing large sums of money.

2.4. bernoscka, M. Heo0xonuMoCT OT Ch3/1aBaHE HAa KaJacThp HA MUHHOJOOMBHUTE
dbupmu. Cri. Munno aeno u reosorus, Codus, 2006, Ne 1, ¢. 16-17. ISSN 0861-5713.

Begnovska, M. Necessity to Create a Cadastre of Mining Companies. Minno delo i
Geologia, Sofia, 2006, Ne 1, pp. 16-17. ISSN 0861-5713.

PE3IOME

CrpuiecTByBalaTa 3akOHOBa ypeada M3MCKBa Ch3AaBAHETO HA KaJacThp HAa MHUHHO-
JIOOMBHUTE MPEANPUSATHSL, OTTOBAPSII] HA CbBPEMEHHUTE TCHACHIIMH 32 U3TPaXKJaHEe Ha
nH(OPMAITMOHHH CUCTEMU. MUHHO-T0OUBHOTO MpeAnpusiTie (HaA3eMHUS KOMILIEKC,
MUHHUATE W3PA0OOTKH, KOMYHUKAIIMUTE W T.H.) CHOPE] CHhBPEMEHHUTE TCHACHIINH,
cienBa na ObJe TPEACTaBEHO Ype3 CTPYKTypaTa Ha KaJacTPATHUTE CHCTEMHU.
KagacTbpbT Ha MUHHO-TOOMBHUTE MPEANPUSITHS 1€ TTO3BOJIU Obp3 OOMEH Ha JIaHHU
MEXy pa3IudHUTE MOTPEOUTENIH, aKTyalu3alus Ha WH(POpMallMOHHATa CHUCTEMa U
koHTpoJl. Kamactpannara mHpopmaims 3a HaxoauuiaTa Ha MOJ3EMHHM OOraTcTBa €
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BaKHA MPENOCTaBKa 3a yBeJIMYaBaHE HUBOTO Ha OMAa3BaHE HAa OKOJHATa cpela U
3eMHHTE HeJlpa ¥ pallMOHAIHO U3IMO0JI3BaHe Ha MoA3eMHuTe OoratctBa. ChBpEMEHHUTE
MH(OPMAIMOHHU TEXHOJIOTMM HM3UCKBAT, OOCKTUTE MOJICKAIIM Ha YIpaBJICHUE U
MOHUTOPHHT J1a ObJIaT CTPYKTYpUPAHU MO ONpeIesieH pu3Hak. B HacTosimaTa cratus,
ce mpejiarat JONbIHUTEIHUTE, CIOPE] aBTOpa, MU3UCKBAHMS KbM KaJacTpPaaTHOTO
MpeACTaBsIHE HA MUHHO-I00OMBHATA upMa.

ABSTRACT

The existing legislation requires the creation of a cadastre of mining companies, that is
in line with the current trends in the building of information systems. According to
modern trends, a mining enterprise (above-ground complex, mining, communications,
etc.), should be represented by the structure of cadastral systems. The cadastre of
mining companies will allow rapid data exchange among various users, update the
information system, and control. The cadastral information about the deposits of
mineral resources is an important prerequisite for increasing the level of protection of
the environment and of the earth's bowels, and for the rational use of the mineral
resources. Modern information technologies require that the objects subject to
management and monitoring be structured according to a certain feature. The present
article proposes additional, in the author’s view, requirements for the cadastral
presentation of a mining company.

2.5. bernoscka, M., Il. CaBoB. ExcriepuMeHTaJIHM pe3yaTaTu Mpu OE3MPU3ZMEHO
u3MepBaHe ¢ JjasepeH nanekomep. COOpHUK mokiaau OT YeTBbpTa HalMoOHAIHA
HAyYHO-TEXHUYECKa KOH(pEpEeHIUsI ¢ MEeXIYHApOJHO YydacTtue ,,[exXHONOTHuu W

MPAKTUKH MPU MOA3EMEH JOOMB U MUHHO CTpouTencTBO”, 23 — 26 cenrtemBpu 2014,
HeBuH, bearapus, c. 276-283. ISSN 1314-7056.

Begnovska, M., P. Savov. Experimental Results for Measurements without a Reflective
Prism with a Laser Distance Meter. Proceedings of Fourth National Scientific and
Technical Conference with International Participation “Technologies and Practices in
Underground Mining and Mine Construction”, 23-26 September 2014, Devin,
Bulgaria, pp. 276-283. ISSN 1314-7056.
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2.5.1. bernoscka, M., II. CaBoB. ExcriepuMeHTamIHN pe3ynTatu mpu OE3MPU3MEHO

n3MepBane ¢ nasepen ganexkomep. Ci. I'eonorus u munepaau pecypcu, Codus, 2014,
Ne 9, c. 18-22. ISSN 1310-2265.

Begnovska, M., P. Savov. Experimental Results for Measurements without a Reflective
Prism with a Laser Distance Meter. Geology and mineral resources, Sofia, 2014, Ne 9,
pp. 18-22. ISSN 1310-2265.

PE3IOME

[Tpu no6uBa Ha MOA3EMHU OOTraTCTBA UM CTPOUTEICTBOTO HA MOA3EMHU ChOPBKEHUS
¢ HeoOX0/IMMO OCUTYpsiBaHE Ha OOCKTUBHM M3XOJIHU JIAHHU 3a pEeIllaBaHE Ha IIUPOK
KpbI' MHKEHEPHH, MUHHO-TE€OJIOKKA U TEXHUKO-UKOHOMHYECKHM 3aaaud. JlazepHute
JAJIEKOMEPH TPUTEXKABAT BUCOKA TOYHOCT M OCHUIypsiBaT Obp3MHA Ha padoTa, HO
KauecTBOTO Ha padoTaTa UM C€ BIMSE OT ONTUYHUTE CBOMCTBA Ha Cpenara U Ha
O0OEKTHUTE B HESl, KOETO B HSIKOM CIIy4ad ce SIBSIBa KaTo HeJoCcTaThbK. B u3cnenBanero ca
IIPEICTABEHU EKCIIEPUMEHTAIHU PE3YyITAaTU OT MPOBEACHU JIMHEMHU U3MEPBAHUS Ha
pascrosiHuATa J10 3 00€KTa ¢ pa3MyHUu ONTHUYHMU CBOIcTBAa. M3mepBaHusita ca
M3BBPIICHU C TOTAJHA CTAHUMUs, IIPUTEXKABallla BIpajJeHa TEXHOJOIUs, KOATO
OCHUT'ypsiBa U3MEPBAHE HA JBbJKUHU 0€3 pu3Ma.

ABSTRACT

Reliable and objective initial data are required for solving a wide range of engineering,
mining, geological, technological, and economic problems in underground mining or
underground mine construction. Laser distance meters have high accuracy and high
speed of distance measuring, but the quality of their performance depends on optical
properties of the environment and the objects in it, which in some cases is a
disadvantage. The paper describes some obtained experimental results from distance
measurements from the total station to three different objects with various optical
characteristics. The total station used has built-in technology that provides distance
measuring without a reflective prism.
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2.6. Kamburov, A., M. Begnovska, L. Kostova, T. Slavova, D. Velichkov. Science
Communication and Awareness Rising Events in the Framework of EU Project
“GeoSkills+” for the Popularisation of Geospatial Education among Young
Generations and Students in Bulgaria. FIG Working week 2015, From the Wisdom of
the Ages to the Challenges of the Modern World, Sofia, Bulgaria, 17-21 May 2015.
ISBN 978-87-92853-35-6, ISSN 2307-4086.

Kambypos, A., M. bernoscka, JI. KoctoBa, T. CnaBona, JI. BennukoB. Croutns 3a
Hay4yHa KOMYHUKAIIMs ¥ TOBUIIIABaHE HA OCBEJIOMEHOCTTA B paMKuTE Ha poekT Ha EC
,»GeoSkills+” 3a momynspusupaHe Ha TEOMPOCTPAHCTBEHOTO OOpa3oBaHUE Cpe
MJIQJIUTE TOKOJEHUs: W ydyeHunn B bwarapus. Padorna cenmuina na FIG 2015, Ot
MBAPOCTTA HA BEKOBETE KbM MPEIU3BUKATEIICTBaTa Ha ChBpeMeHHUs CBAT, Codwus,

bearapus, 17 — 21 maii 2015 r. ISBN 978-87-92853-35-6, ISSN 2307-4086.

ABSTRACT

Along with other Earth sciences, geodesy implements theory and techniques which
bring a significant contribution to a wider audience’s understanding of fundamental
planetary processes for which global warming and climate change are the ones of
paramount importance. This significance is already recognised by the United Nations
Committee on Global Geospatial Information Management (UN-GGIM), which has
recently developed a “Communication strategy on how geodesy contributes to
strengthening the study of our changing planet™. Despite its importance, sociological
surveys in Europe show that geodesy is still a rather unpopular discipline among high-
school and university-level students. A widespread public awareness strategy needs to
be developed for overcoming this drawback. This article presents science
communication actions as a tool for public awareness in the field of geodesy and other
geospatial education disciplines.

Science communication is a relatively new public awareness approach. It is already
playing a major role in enhancing the overall scientific literacy of society in the United
Kingdom and in other European countries. Bulgaria still lacks established science
communication workflows that may be applied to make geodesy attractive to learn.
Nevertheless, a valuable experience was gained within the past few years through the
participation in local or internationally recognised science communication events
targeted at young generations and students. These included geospatial-related attractive
games, demonstrations, etc. organised by young scientists from the University of
Mining and Geology and the University of Architecture, Civil Engineering and
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Geodesy, with the support of the British Council - Bulgaria. All events are performed
in concordance with the GeoSkills+ European Commission project, whose actions in
Bulgaria are coordinated by the Geodesy, Cartography, and Cadastre Agency. Analysis
of the future possibilities for attracting young generations and students to geodesy using
science communication means is included as well.

PE3IOME

3aenHO C OpYrd HAyKH 3a 3eMATa IeoJe3usiTa Mnpuiara Teopus U NPAKTUKH, KOUTO
JaBaT 3HAUMTEIEH MPUHOC 3a pa3dMpaHETO Ha MO-IIMpoKara myOnuka 3a
($yHIaMEHTaJIHUTE TUIaHETapHU MTPOLIECH — ITI00ATHOTO 3aTOIUIIHE U U3BMEHEHUETO Ha
KJIMMara ca OT IbPBOCTEIEHHO 3HadyeHHE. ToBa 3HAUCHUE BeYe € MPU3HATO OT
Komurera Ha OOH 3a ympaBieHue Ha riobanHaTa reolnpocTpaHCcTBeHa WHPOpManus
(UN-GGIM), koiito Hackopo pa3pabotu ,,KoMyHHKaIlMOHHA CTpaTervs 3a TOBa Kak
reojie3usTa JTONPHUHACS 3a 3aCHJIBAHETO HAa M3yYaBaHETO Ha HaIllaTa MPOMEHSIIA Ce
riaHeTa”. BbIpeku cBOATa 3HAYMMOCT COLMOJIOTMYECKUTE MpoyuyBaHus B EBpoma
IIOKa3BaT, Y€ TIeoJe3usATa BCE OLIE € JOCTa HENOINyJSIpHA AUCLUIUIMHA Cpel
TMMHA3UCTUTE U CTYACHTUTE. 3a MPEOJoJIABaHE Ha TO3M HEJOCTaThK TpsAOBa aa ce
pa3paboTH  HIMPOKO  pPa3MpOCTpaHEHa CTpaTeruss 3a HHPOPMHUPAHOCT Ha
oOmecTBeHocTTa. CTaTusTa MPEACTaBA AEHHOCTH B HAIIPaBJIEHUETO ,,KOMYHUKALIMS HA
HaykaTa” (science communication) KaTro MHCTPYMEHT 3a TIOBUIIaBaHE Ha
oOLIeCTBEHAaTa OCBEJIOMEHOCT B 00JIacTTa Ha reoAe3usTa W JPYrd JAUCLMIUIMHU,
CBBpP3aHU ¢ 00Pa30BAHHUETO MO I€ONPOCTPAHCTBEHU TEXHOIOTUMU B EBpona.

Hayynata KOMyHHMKalusi € CpaBHUTEIIHO HOB TOAXOA 3a HWH(OpMHpaHE Ha
obmiecTBeHOCTTa. Tol Beue urpae BaskHa poJisl 3a MOBUIIABAaHE HA LAJIOCTHATA HAYYHA
IPaMOTHOCT Ha 0011ecTBOTO B OOEAMHEHOTO KPaJICTBO U JIPYTH €BPONEHCKHU CTPAHU.
B Bbarapus Bce olie JIMICBAT YCTAHOBEHU NMPAKTUKU 332 KOMYHUKaIMs B 00JacTTa Ha
HayKaTa, KOMTO MoraT Jaa ObJaT MNpUJIOKEHHM, 3a Ja HalpaBAT Teoie3usdra
NpUBJIEKaTEIHA 3a U3y4aBaHe. Bblpeku ToBa npe3 MocieIHUTE HAKOJIKO FOAUHM Oerie
HATPYIaH LEHEH OMUT, YpEe3 YUaCTUE B MECTHU WJIM MEKIYHAPOJAHO IPU3HATH HAYYHU
KOMYHHKAIIMOHHU CHOUTHS, HACOUEHU KbM MIIAJIUTE MOKOJICHUS U CTYJECHTH.

Te BKJIIOYBAT aTpaKTUBHU FE€ONPOCTPAHCTBEHU UIPH, AEMOHCTPALMU U AP., CBBP3aHU
C T€OMPOCTPAHCTBOTO, OpraHu3upanu oT muaau yuenu ot MI'Y | ,Cs. Ban Puncku” u
YHuBepcuTeTa MO apXWUTEKTypa, CTPOUTEICTBO M TE€OJEe3Msl € MOJKpernara Ha
bputancku cbpBeT — bbarapua. Becuuku chOUTHS ce M3BBPIIBAT B CHOTBETCTBHE C
npoekta Ha EBponeiickata komucus ,,GeoSkills+”, uunuro neiictBust B buirapus ce
KOOpPJIMHUPAT OT AreHuusTa Mo reoiesus, kaprorpagus v Kagactbp. BritodeH e u
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dHaJIu3 Ha 6’I)I[CIHPITC BB3MOKHOCTHU 3a IPUBJIMYIAHC HA MJIAZIU ITOKOJICHUA U CTYJACHTU
KBbM I'COAC3UsATa C IIOMOIITA Ha CPCACTBATA 3d KOMYHHUKAIIWA HA HAYKATaA.

2.7. bernoscka, M., II. CaBoB. AHanu3 Ha pe3yJITaTH OT U3MEPBAHE HA PA3CTOSIHUS C
Ja3epeH JajekoMep 0 rpyrna o0pasluy ¢ pa3iMyHU OTPAKATEITHU XapaKTEPUCTUKH.
Coopuuk noxnaan ot XIII HanroHnanHa KOH(pEpEHIUS ¢ MEXAYHAPOIHO YUacTHE I10
OTKPHT M TIOJIBOJICH 10oOMB Ha 1mone3nu n3konaemu, 01 — 05 cenremBpu 2015, Bapha,
bearapus, c. 198-204. ISSN 1314-8877.

Begnovska, M., P. Savov. Analysis of Results From Measuring Distances with a Laser
Rangefinder to a Group of Samples with Different Reflective Characteristics.
Proceedings of the XIII National Conference with International Participation of the
Open and Underwater Mining of Minerals, 1-5 September 2015, Varna, Bulgaria, pp.
198-204. ISSN 1314-8877.

PE3IOME

B mocnegauTe TOAMHM B T'eoe3ndYecKaTa U MapKIIaiiepckaTa MpakTUKa IMIMPOKO Ce
U3MOJBBAT Oe3peICKTOPHH TEXHOJIOTUM 3a HW3MepBaHe. BB3MOXHOCTUTE 32
OE3KOHTAKTHO HM3MEpBaHe, BUCOKaTa TOYHOCT M Obp3MHA MpU paboTa ca OCHOBEH
daktop nmpenonpenensn u3dopa uM. He aumnceBaT u HeAOCTATHIM NPU U3IMOJI3BAHETO
uM. HeoOxomumo e ma ce mmaT mpenBuj (U3MUECKUTE 3aKOHHM 3a OTpa3siBaHE Ha
CBETJIMHATa M ONTHYHWUTE CBOWCTBA HA MarepuaauTe. TOYHOCTTa HA HW3MEPEHOTO
pa3CcTOsSIHME 3aBHCH OT KadecTBaTa Ha oOTpassiBaliaTa MOBBPXHOCT, OT HeWHaTa
rpamaBoCT, IBST, 3aMpalieHOCT, OBJIAXKHEHOCT. BiusHMEe BBPXYy TOYHOCTTA Ha
M3MEpPBaHMATA OKa3Ba CHIIO TaKa U BI'BIIBT, KOWTO CE CKIIFOUBA MEXKITY BU3UPHUS JTHU
U OTpassiBaiiata MmoBsPXHOCT. [Ipu u3BbpIIIBaHEe HA U3MEPBAHUS B MUHHU H3PaOOTKH,
BIIMSIHUE OKa3Ba U crnenudukara Ha pyaauuHara atmochepa. Heobxoaumo e 1a 0bae
aHAM3WUPAHO BIMSHUETO Ha Te3n (pakTopu. B crarmsiTa ca mpeacTaBeHHn pe3ynTaT OT
0e3pedrekTopHO W3MEpBaHE Ha PA3CTOSHHUS JO Tpyma oOpasuu ¢ pa3indHu
OTpaXaTEITHU XapaKTEPUCTHUKHU.

ABSTRACT

Reflectorless measurement technology has been widely used in surveying and mine
surveying practice in recent years. The opportunities for non-contact measurement,
high accuracy, and agility are the main factors that determine their selection. There are
also disadvantages to their use. It is necessary to consider the physical laws of light
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reflection and the optical properties of materials. The accuracy of the measured distance
depends on the properties of the reflecting surface, its roughness, colour, dustiness, and
humidity. The angle between the referring beam and the reflecting surface also exerts
influence on the accuracy of measurements. When performing measurements in mines,
the measurement result is additionally influenced by the specifics of the mine
atmosphere. It is necessary to analyse the influence of these factors. The paper describes
the results from the reflectorless measurement of distances to a group of samples with
different reflectance characteristics.

2.8. bernoscka, M., Il. CaBoB, A. Kexaiios, C. BenkoB. M3cnenBane u aHaau3 Ha
TPEIIKH, TBJIKAIU Ce Ha pa3CTOSHUETO, aI0EI0TO, pa3InueH BbI'bJl, IBXK] U MbIJIa TIPU
oespediiektopun  u3mepBanus. CoOopHuk qokinangu ot VII  MexnyHnapoana
KoH(pepeH1us mo reomexanuka, 27 rouu — 01 romu 2016, Bapna, bearapus, c. 394-401.
ISSN 1314-6467.

Begnovska, M., P. Savov, A. Kehaiov, S. Venkov. Investigation and Analysis of the
Errors Due to the Distance, Albedo, Different Angles, Rain, and Fog in the
Reflectorless Measurements. Proceedings of the VII International Geomechanics
Conference, 27 June—1 July 2016, Varna, Bulgaria, pp. 394-401. ISSN 1314-6467.

PE3IOME

B reozjesnueckaTa m MapKIIaijepcka MpakTUKa MHOTO YeCTO ce Hajara Jia Obaar
W3BBPIIBAHH JBJDKUHHU M3MEPBAHUS IO HEJAOCTHITHU TOYKH. [IpuanHMTE 32 TOBa Cca
pa3HOOOpa3HU — OCUTYpsIBaHE Ha 0€30MaCHOCT, HEBb3MOXKEH MJIM OTPAaHUYCH JOCTHIT
70 3aCHEMaHUTE TMOBBPXHUHU W JAp. B momoOHW ciiyuan HamMupaT MPUIIOKCHHE
0e3pedIeKTOpHUTE TEXHOJIOTHH. B ChITOTO BpeMe 3a OCUTYpsiBaHE Ha OOCKTHBHU U
TOYHHU JaHHU C€ TOCTaBAT W ONPEACIICHU M3WCKBAHHS KBbM TO3W THI H3MEPBAHHMS.
HeoOxomuMo € mMO-moApoOHO W3CIenBaHE U TO-KOHKPETHO OINpeieisHe Ha
U3TOYHHUIIMTE HA TPEIIKM M B3aUMOOTHOIICHHUSATA MEXAY TIX, 3a Ja MOXKE Ja ce
OCHUTYPH HEOOXOMMaTa TOYHOCT Ha JIAHHUTE.

[TpencraBeHu ca eKCIIEPUMEHTAITHU PE3YJITaTH OT MPOBEICHN TUHSHHIN H3MEPBaHHUS 10
pPa3HOPOIHU 00Pa3IH, MPH Pa3IMUCH BI'bJI MY OCTa Ha U3IIHPUBAHE M IOBBPXHOCTTA,
710 KOSITO C€ U3MEPBa Pa3CTOSHUETO, KAKTO ¥ MPHU PA3INIHA aTMOC(EPHHU YCIIOBHSI.
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ABSTRACT

In geodetic and mine surveying practice, quite often it is necessary to measure distances
to inaccessible points. The reasons are varied: ensuring safety, impossible or limited
access to surveyed surfaces, etc. In such cases, reflectorless technologies are used. At
the same time, to provide objective and accurate data, specific requirements are set for
this type of measurement. A more detailed study and further defining the sources of
error and the relationship between them are necessary in order to ensure the required
data accuracy.

The paper describes some obtained experimental results of linear measurements
performed on a group of various objects at different angles between the axis of radiation
and the reflection surface to which the distance is measured, as well as under different
weather conditions.

2.9. T'ocnogunosa, B., M. bernoscka, P. IletkoB. M3cneaBane BB3MOKHOCTUTE Ha
OE3MUJIOTHOTO BB3/YIIHO CHUMAHE MpHU pelllaBaHe Ha reojie3ndyecku 3agaun. XX VI
MexnayHnaponen cumno3uym ,,ChbBPEMEHHUTE TEXHOJIOTMH, OOpa3oBaHUETO W

npodecroHagHaTa MpakTHUKa B Ieoje3usTa U cBbp3aHute ¢ Hes oomactu”, 03 — 04
HoemBpu 2016, Codus. ISSN 2367-6051.

Gospodinova, V., M. Begnovska, R. Petkov. Research on the Possibilities of Unmanned
Aerial Vehicles to Solve Surveying Tasks. XXVI International Symposium on Modern
Technologies, Education and Professional Practice in Geodesy and Related Fields,
Sofia, 3-4 November 2016, ISSN 2367-6051.

2.9.1. T'ocnogunoBa, B., M. bernoscka, P. IleTtkoB. M3cneaBane Bb3MOKHOCTUTE Ha
OC3MMIIOTHOTO BB3AYIIHO CHHMAHE IPH pellaBaHe Ha Teoje3udecku 3agadu. Cri.
['eonesus, kaprorpadus, zemeyctporictBo, Codus, 2017, 1-2, ¢. 23-26. ISSN 0324-
1610.

Gospodinova, V., M. Begnovska, R. Petkov. Research on the Possibilities of Unmanned

Aerial Vehicles to Solve Surveying Tasks. Geodesiya, kartografiya, zemeustroystvo,
Sofia, 2017, 1-2, pp. 23-26, ISSN 0324-1610.
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PE3IOME

[Ipe3 nmocneqHUTE TOAMHN YCHBBPIICHCTBAHETO HA IU(PPOBUTE anapaTH, HOCUTEIUTE
HAa CHMMayHa TEXHHKa M COPTYepHUTE NPOJAYKTH 3a 00pabOoTKa Ha JaHHU ca
MNPEANOCTaBKUTE, KOUTO JajoXxa HOB TIAachK 3a pa3BUTUE Ha Bb3YyIIHATA
dbortorpametpusi. [{udpoBure nN300pakeHuUs:, MOIYUYEHH OT OE3MUIOTHH JICTATEIHU
anapatu, 00pabOTeHH C MOAXOAI cCOPTyep, MOTaT Ja ce U3IMO0I3BaT 3a Ch3/1aBaHE Ha
TOYHH OPTO(OTOIJIAHOBE W YHUCJICHHM MOJEIM HAa TEpEeHa MpU TosiMa YacT OT
uHXKeHepHUTE MpoekTu. OCBEH 3a M3padOTBaHE Ha eApOMaliaOHM TUTAHOBE U KapTH,
TE3W TEXHOJOTMU ca MPWIOKUMU U TPHU pEIIaBaHETO Ha 3aJlayd, CBBP3aHU CbhC
Ch3J]aBAaHETO Ha KaJacCTpPaJHU KapTH, CHEUUATU3UPAHA KapTH 3a YCTPOHMCTBEHO
wiaHupane u Apyru uenu. llem Ha HacrosmieTo TmpoydyBaHE € aHAlW3 Ha
BB3MOKHOCTUTE Ha OE3MWIOTHUTE JICTaTeIHA arapaTd 3a W3BBPIIBAHE Ha
re0JIe3MUECKH AEMHOCTU. 3a LENUTE Ha aHAJIN3a € U3BbPILIECHO 3aCHEMaHe Ha 00€KTa C
XEKCAKONTep W W3MEpPBaHUA C TOTajgHA CTaHIusA. KaTo KpailHM TpOIyKTH ca
reHepUpaHu YHUCIeH Mojen U opTodoro wuzodOpaxenue. [lonydyeHuTte naHHU ca
0o000menn W aHanu3upaHu. llpencraBeHn ca W3BOAM 3a MPUIOKUMOCTTAa Ha
TEXHOJIOTHUSTA B MPAKTUKATA.

ABSTRACT

The improvement of digital cameras, unmanned aerial vehicles, and software for data
processing are preconditions that have given a new impulse to the development of aerial
photogrammetry in recent years. With the majority of engineering projects, digital
images obtained from unmanned aerial vehicles and processed with the appropriate
software can be used to create accurate orthophoto maps and digital terrain models the
majority of engineering projects. In addition to producing large-scale plans and maps,
these technologies are also applicable to solving problems related to the creation of
cadastral maps, specialised maps for spatial planning, and other purposes. The aim of
the present study is the analysis of the possibilities of unmanned aerial vehicles to
perform geodetic activities. For the purposes of the analysis, the object was captured
with a hexacopter and measurement was performed with a total station. A digital model
and an orthophoto image were generated as final products. The resulting data were
summarised and analysed. Conclusions for the applicability of the technology in
practice are presented.
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2.10. Tloukos, Ain., M. bernoscka. TexHosorus Ha MapKIIaiAepCKu U3MEPBaHUS 32
clieJieHe YCTOMYMBOCTTA Ha LEIHIIM TP JOOMB Ha OJIOBHO-IIMHKOBA py/a 3a yCIOBUATA
Ha p-K ,,Jxypkoso”, ,,JIbBKM MHBECT — JDKYPKOBO” EOO/I. COoopHUK TOKIaTH
or XIV MexnynapoaHa KoH(pEpEeHIUsI 0 OTKPUT U TOJBOJIEH JAOOMB Ha IOJIE3HU
uskonaemu, 03 — 07 ronmu 2017, Bapna, bearapus, c. 292-298. ISSN 2535-0854.

Tzonkov, Al.,, M. Begnovska. Technology of Mine Surveying Measurements for
Monitoring Stability of Pillars in the Extraction of Lead-Zinc Ores for the Conditions
of the Dzhurkovo Mine, “LUCKY INVEST — DZHURKOVO” LTD. Proceedings of
the X1V International Conference of the Open and Underwater Mining of Minerals, 3—
7 July 2017, Varna, Bulgaria, pp. 292-298. ISSN 2535-0854.

PE3IOME

[IpencraBeHa € TEXHOJOTWMA HAa MApPKIIAMAEPCKA MW3MEPBAHUsS 34 CIENCHE
YCTOMYMBOCTTAa Ha LEIWIM MpU JOOMB HA OJIOBHO-IIMHKOBa pyna. M3rpaaeHa e
HaOJIoaTeNIHA CTAHIIMS, C IIeJ1 OINpEACNIIHE Ha MPOCTPAHCTBEHOTO IOJIOKEHUE Ha
CTaOMJIM3UpAHUTE B JBa LIEJIMKA pelepHU TOUYKU. Bb3 ocHOBa HaA peEryisipHU
M3MEpPBaHUS Ca U3YUCIICHH TJIABHUTE CTOMHOCTH Ha JehopMaIliiTe U TEXHUTE TTOCOKH,
OTHOCHUTEJIHOTO M3MEHEHHE Ha TUIOIITAa U MHTEH3UBHOCTTA Ha ()OPMOU3MEHEHUETO B
pa3JIMuHU PAaBHUHU HA HAOJI0/IaBaHUTE OOCKTH, U TSIXHOTO U3MEHEHUE B U3CJIC/IBAaHUS
nepuoa. OrmpeneneHa € TOYHOCTTA HA ITOJIYYEHHTE CTOMHOCTH M Ca IOCOYEHH
MPUYUHUTE 32 Ae(HOPMUPAHETO, U YACTUYHOTO pa3pylllaBaHe HA LICIUIIUTE.

ABSTRACT

The technology of mine surveying measurements for monitoring the stability of the
pillars in the production of lead-zinc ores is presented. An observation station was built,
with the aim of determination of the spatial position of a benchmark points stabilized
in two supporting pillars. Based on the regular measurements the main values of the
deformations and their directions, the relative change of the area and the intensity of
the shape-changing were calculated in different planes of the observed objects, as well
as their amendment in the study period. The accuracy of the obtained values was
determined and the reasons for the deformation and partial destruction of the pillars
were indicated.
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2.11. [lonkoB, An., M. beraoBcka. Cienene yCTOMUMBOCTTA HA CKAJTHHUSI MACHB Upe3
MapKIIaiepCcKu U3MEpPBaHUs MIPU T00MB Ha OJOBHO-IIMHKOBA pyJa 3a YCJIOBHSTA Ha
p-xk ,Kpyme non”, ,’OPYBCO — MAJIAH” AJl. Coopuux pnoxnamu ot VIII
MexayHapoiHa kKoHdpepeHius 1o reomexannka, 02 — 06 ronu 2018, Bapua, bearapus,
c. 313-319. ISSN 1314-6467.

Tzonkov, Al., M. Begnovska. Monitoring of the Rock Massive Stability by Mine
Surveying Measurements in the Extraction of Lead-Zinc Ore for the Conditions of the
Krushev dol Mine, “GORUBSO — MADAN” AD. Proceedings of the V111 International
Geomechanics Conference, 2-6 July 2018, Varna, Bulgaria, pp. 313-319. ISSN 1314-
6467.

2.11.1. Ilonkos, An., M. bernoscka. M3yuaBane Ha 1e(OpMAIIMOHHOTO ChCTOSTHUE Ha
CKQJIHUSI MAacHB 4Ype3 MapKIIaiJIepCKu HAOIIOJICHUS MPU TOOMB Ha OJIOBHO-IIMHKOBA
pyna. Cn. ['eonorus u munepanau pecypcu, Codumst, 2018, 6-7, c. 30-34. ISSN 1310-
2265.

Tzonkov, Al., M. Begnovska. Study of the Deformation State Condition of the Rock
Massive by Mine Surveying Measurements in the Extraction of Lead-Zinc Ore.
Geology and mineral resources, Sofia, 2018, 6-7, pp. 30-34. ISSN 1310-2265.

PE3IOME

[IpencraBeHa € TEXHOJOTMS HAa MAapKIIAWAEPCKA U3MEPBAHUS 34 CIENICHE
YCTOMYMBOCTTA HAa CKAJTHUS MACUB TP JOOUB Ha OJIOBHO-IIMHKOBA PY/la 3a YCIOBHITA
Ha pynHuk ,Kpymes non”, ,I'OPYBCO — Manan”. Bb3 OCHOBa Ha peryisipHU
M3MEpPBaHMS Ca U3YUCIICHH TJIABHUTE CTOMHOCTH Ha Jie(hOpMAaIIMUTe U TEXHUTE TTOCOKH,
OTHOCHUTEJIHOTO M3MEHEHHE Ha TUIOIITa U UHTEH3UBHOCTTA Ha (DOPMOM3MEHEHHUETO B
pa3JIMuHU PAaBHUHU Ha HAOJI0/IaBaHUTE OOCKTH, U TSIXHOTO U3MEHEHUE B U3CJIC/IBAaHUS
nepuon. HabGmromaBanu ca JBe rajiepud — MOATOTBUTENHA W JOOMBHA, KaTro ca
MIOCTAaBEHU perepu B ONPEACICHUM HampeuHu cedyeHust B TaXx. KomeHTupa ce
W3MEHEHHETO WM B WU3CJEIBaHUsl IMEpUOJ M Cca HANpaBeHHW H3BOJU OTHOCHO
nehOopMaIIMOHHOTO CHCTOSTHUE HA CKamHug MacuB. OrmpezneneHa € TOYHOCTTAa Ha
MOJIYYEHHUTE PE3yJITATH.

22



ABSTRACT

The technology of mine surveying measurements for monitoring the rock massive
stability during lead-zinc ore extraction for the conditions of the Krushev dol mine,
“GORUBSO - Madan” is presented. Based on the regular measurements, the main
values of deformations and their directions, the relative change of the area, and the
intensity of the change in shape in different planes of the observed objects, as well as
their modification in the study period were calculated. The accuracy of the obtained
results is determined.

2.12. IloukoB, Ai., M. bernoscka. OnpenesnsiHe ype3 MapKIIaiiepcku n3MepBaHus Ha
Nne(OpMaIMOHHOTO ChCTOSIHUE HA LENULM IpU AOOMB HA OJIOBHO-IIMHKOBA pyJa 3a
ycioBusTa Ha p-K ,,Jlxxypkoso”, ,,JIbKIA UHBECT — JDKYPKOBO” EOO/l. Coopuuk
noknaau ot lllecra HalmoHaHa HAyYHO-TEXHUYECKA KOH(DEPEHLUS C MEXTYHAPOIHO
ydacTue ,, [ €XHOJIOTUHU U MPAKTUKH MPHU MOI3eMEH JOOMB 1 MUHHO cTpouTencto”, 01
— 04 oxromBpu 2018, Jleeun, bwnrapus, c. 147-154. ISSN 1314-7056.

Tzonkov, Al., M. Begnovska. Determination by Mine Surveying Measurements of the
Deformation Condition of Pillars in the Extraction of Lead-Zinc Ores for the Conditions
of the Dzhurkovo Mine, “LUCKY INVEST — DZHURKOVO” LTD. Proceedings of
Sixth National Scientific and Technical Conference with International Participation
“Technologies and Practices in Underground Mining and Mine Construction”, 1-4
October 2018, Devin, Bulgaria, pp. 147-154. ISSN 1314-7056.

PE3IOME

Upes mapkiaiiiepck M3MepBaHus ce ompeaes ne(GopMarmoHHOTO ChCTOSHHE Ha
HETUIY TIpU TOOUB Ha OJIOBHO-IIMHKOBA py/a. Bb3 OCHOBA Ha perysisipHU U3MEpPBaHUS
Ca W3YMCIJICHU TJIABHUTE CTOMHOCTU Ha AehOpPMALIUUTE U TEXHUTE MOCOKHU B PA3IMUHU
PaBHUHU Ha HAOJI0/IaBaHUTE OOCKTU U TSIXHOTO U3MEHEHUE B U3CIICIBAHUS TIEPUOI.
[Toctpoenu ca rpadukd Ha pasnpeeIeHUEeT0 Ha CTOMHOCTUTE Ha TJIaBHUTE
nedopmalii ¥ ca CpaBHEHH C YCJIIOBHO MpHETa JOMyCTUMa CTOMHOCT. HampaBenu ca
KOMEHTapu U M3BOJM OTHOCHO HAaTOBAPBAHETO HA IE€JMKA, NTOCOKWUTE HAa TrjaBHaTa
nedopmarust Ej, KakTo W 30HUTE C TPEBUINICHHE HA JOMYCTUMATa CTOWHOCT.
[Tonyuenute pe3yaTaTd OT HM3MEpPBAHUSATA MOKAaBaT BB3MOXKHOCTTA 3a YCIICIIHO
MPUJIOKEHUE Ha MapKIIalaepcKuTe HaOMIOJACHUS 3a CleJeHE YCTOMYMBOCTTa Ha
HETTUIIH.
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ABSTRACT

The deformation state of the pillars in the mining of lead-zinc ores is determined
through mine surveying measurements. Based on the regular measurements, the main
values of deformations and their directions in different planes of the observed objects,
as well as their modification in the study period were calculated.

Graphs of the distribution of the values of the main deformations were constructed and
compared with the conditionally accepted allowable value. Comments and conclusions
were made regarding the load on the pillars, the directions of the main deformation E1,
as well as the areas where the permissible value is exceeded. The obtained results of
the measurements shows the possibility of successful application of the mine surveying
observations to monitor the resistance of the pillars.

2.13. bernoscka, M. Onpenensae odema Ha OTpaOOTEHU MPOCTPAHCTBA B TOJI3EMHHU
MUHHM H3pabOTKHM M OIleHKa Ha TouHocTTa My. COopuHuk nokmanu ot Illecra
HAIlMOHAJIHA HAYYHO-TEXHWYECKa KOH(PEPEHIHS C MEXAYHAPOJHO yYacCTHE

,» JTE€XHOJIOTUU M TMPAKTUKH IMPU MOA3EMEH J0O0MB M MUHHO cTtpouTenctBo”, 01 — 04
oktomBpu 2018, JleBun, beirapus, c. 189-194. ISSN 1314-7056.

Begnovska, M. Determination of the Volume of Spent Spaces in Underground Mining
Works and Evaluation of its Accuracy. Proceedings of Sixth National Scientific and
Technical Conference with International Participation “Technologies and Practices in
Underground Mining and Mine Construction”, 1-4 October 2018, Devin, Bulgaria, pp.
189-194. ISSN 1314-7056.

PE3IOME

Enna ot ocHOBHMTE 3ajjauy Ha MapKIlaiijieckara ciry>k0a BbB BCIKO MHUHHO-I00UBHO
NPEANpUATAE € ONPENEITHE MECTOIOJIOKEHUETO Ha KOHTYPUTE Ha H3pabOTKHTE,
OTpa3siIBAHETO MM BBPXY rpaduyHaTa JOKYMEHTAIUs, W3YMCISABAHE HA IUIOLIU U
M3UKCISIBAHE HAa 00eMu OTpabOTeHM MPOCTPAHCTBA. 3a ompenenssHe obema Ha
0TpabOTEeHOTO MPOCTPAHCTBO, B MpEACTaBeHATa pa3paboTKa, ce Mpejyiara METoA 3a
W3YMCIISIBAHE YPE3 TPUBI'BIIHU TUPAMUIN.

ABSTRACT

One of the main tasks faced by the Mine Surveying Department of any mining
enterprise is to determine the location of the work outlines, to reflect those on the
graphical documentation, to calculate of the areas, and also the calculation of the
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volumes of spent spaces. To determine the volume of the mined-out area, a method of
calculation using triangular pyramids is proposed in the paper.

2.14. bernoscka, M., An. [loukoB, B. XpuctoB. ExciepumenTamnyu u3ciaeaBaHus 3a
onpezensHe ooeMa Ha OTpabOTEHN TPOCTPAHCTBA B NIOI36MHU MUHHU U3PA0OTKH Upe3
Mapkmanaepcku usmepBanusa. CoopHuk noknaau ot lllecra HanmoHanHa HaydHO-
TEXHUYECKa KOH(PEPEHIUS C MEKIYHAPOAHO y4aCTHE ,, [ €XHOJOTUH U MPAKTUKH MIPU
noJ/i3eMeH 100uB 1 MUHHO cTpouTenctBo’”’, 01 — 04 okromspu 2018, JleBun, brarapus,
c. 195-201. ISSN 1314-7056.

Begnovska, M., Al. Tzonkov, V. Hristov. Experimental Studies to Determine the
Volume of Waste Space in Underground Mining by Mine Surveying Measurements.
Proceedings of Sixth National Scientific and Technical Conference with International
Participation “Technologies and Practices in Underground Mining and Mine
Construction”, 1-4 October 2018, Devin, Bulgaria, pp. 195-201. ISSN 1314-7056.

PE3IOME

B cratusTta ca mpenctaBeHU pe3yiTaTH OT W3BBPIICHU JIMHEHHM HM3MEpPBAaHUS [0
CKaJIHU 00pa3iu: Mpamop (nuirdoBaHa U rpanasa MOBbPXHOCT), THalC (nuirdoBaHa U
rpamnaBa MOBBPXHOCT) U PYIHH KbCOBE (C HIIM(OBaHA U rpamaBa MOBBPXHOCT) OT
paiioHa Ha pyIHUK ,,J[DKypKOoBO” M MUHEpajHa CypOBHMHA C KpUCTalTHA CTPYKTypa OT
MUHHa U3paboTka B pynHHK ,,Komapa”. 3a 1enure Ha €KCIepUMEHTa € W3MOJ3BaHa
TOTaJHA CTaHIUs, MpUTekaBama Oe3pedieKTOpHA TEXHOJOIHsS 3a H3MEpBaHE Ha
OBJDKMHU. 3a OLEHKa Ha BB3MOXKHOCTHTE 3a YCHEIIHO MpuiaraHe Ha
0e3peIeKTOpHUTE TEXHOJOTUU TPHU OIpPENEIsSHE Ha PAa3CTOSHUATA 10 HEIOCTHIIHU
NOBBPXHOCTH, IPHU pa3IUYHU YCJIOBHS HAa H3MEpBaHE, C€ IMpeajara MeToJ 3a
U3UKCIIsIBAaHE Ha oOemMa Ha OTpabOTEHOTO MPOCTPAHCTBO M OLIEHKAa Ha HEropara
TOYHOCT.

ABSTRACT

The paper describes some obtained experimental results of linear measurements
performed on the rock samples: marble, gneiss, and ore fragments from the region of
the Dzhurkovo mine and mineral raw material with crystal structure from the Koshava
mine. For the purpose of the experiment, a total station with reflectorless length
measurement technology was used. To evaluate the possibilities for the successful
application of reflectorless technologies in determining distances to inaccessible
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surfaces, under different measurement conditions, a method for calculating the volume
of the spent space is proposed and its accuracy is assessed.

2.15. bernoBcka, M. AHanu3 Ha pe3yiTaTUTe OT EKCIEPHUMEHTAIHO M3MEpBaHE Ha
Pa3CTOSIHUS C JIa3epeH JaliekoMep 0 oOpasuu OT cTpoutenHu marepuanu. XXVIII
MexayHapoaeH cuMIo3uyM ,,ChbBPEMEHHHUTE TEXHOJOTHH, OOpa30BaHUETO W
npodecnoHamHaTa MpakTUKa B reojie3usiTa U cBbp3aHute ¢ Hes obmactu”, 08 — 09
HoemBpH 2018, Codus. ISSN 2367-6051.

Begnovska, M. Analysis of the Results from Experimental Distance Measurements
with Laser Distance Meter to Samples of Building Materials. XXVIII International
Symposium on Modern Technologies, Education and Professional Practice in Geodesy
and Related Fields, 8-9 November 2018, Sofia. ISSN 2367-6051.

2.15.1. bernoBcka, M. AHanu3 Ha pe3yaTaTUTe OT €KCIIEPUMEHTATHO M3MEpBaHe Ha
pa3CTOsIHUS C Jla3epeH JajnekoMep 10 oOpa3uu OT cTpoutenHu marepuanu. Ci.
['eonesus, kaprorpadusi, semeycrpoiictBo, Codust, 2019, 3-4, c. 11-13. ISSN 0324-
1610.

Begnovska, M. Analysis of the Results from Experimental Distance Measurements
with Laser Distance Meter to Samples of Building Materials. Geodesiya, kartografiya,
zemeustroystvo, Sofia, 2019, 3-4, pp. 11-13. ISSN 0324-1610.

PE3IOME

[Ipy M3BBPIIBAHETO HA WU3MEPBAHMS 1O HEJAOCTHIIHU TOYKH, € HEOOXOIWMO Ja ce
rapaHTupa KOPEKTHOCT Ha M3MEPBaHUSTA, KOETO Mpearnojara 1o0po pa3dupaHe Ha
BB3MOKHOCTUTE Ha 0e3pe(IeKTOPHUTE MHCTPYMEHTU. TOUHOCTTAa HAa U3MEPEHOTO
pascrosinue B 0e3peieKTOpeH pexuM 3aBUCH OT KauecTBATa U ONTUYHUTE CBOMCTBA
Ha OTpa3siBalllaTa MOBBPXHOCT, KAKTO U OT bI'bjia, KOUTO CE CKIIFOYBA MEXAY HES U
BU3MpHATa JuHUS. M3cnenBaHu ca Bb3MOKHOCTUTE 32 YCICIIHOTO IMPUIIOKEHUE HA
0e3pedICKTOPHUTE TEXHOJOTUU Ype3 W3BBPIIBAHE HA CKCIIEPUMEHTATHH JMHEHHU
M3MEpBaHUs 10 00pa3iy OT CTPOUTEITHH MaTepraIu.

ABSTRACT
When making measurements to inaccessible points, it is necessary to ensure the
accuracy of the measurements, which implies a good understanding of the capabilities
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of reflectorless technologies. The accuracy of the distance measured in a reflectorless
mode depends on the qualities and optical properties of the reflecting surface, as well
as on the angle formed between it and the line of sight. The possibilities for the
successful application of reflectorless technologies by conducting experimental linear
measurements to samples of construction materials have been investigated.

2.16. Begnovska, M. Opportunities for the Application of Different Mine Surveying
Mapping Technologies in Determining Volumes in Underground Mine Workings.
Journal of Mining and Geological Sciences, Volume 62, Number 2, 2019, Sofia,
Bulgaria, pp. 9-12 p. ISSN 2682-9525 (print), ISSN 2683-0027 (online).

bernoBcka, M. Bb3MOXXHOCTH 32 IPUIIOKEHHUE HA PA3JIMYHU TEXHOJIOTUM 32 3aCHEMaHE
IIPH OTIPEJICIISIHE HAa 00EMH B MO3eMHU MUHHM H3padotku. Cm. Journal of Mining and
Geological Sciences, Tom 62, Yact II /IoOuB 1 npepaboTka Ha MHHEPAITHU CYPOBUHH,
Codms, ctp. 9-12, 2019, ISSN 2682-9525 (print), ISSN 2683-0027 (online).

ABSTRACT

A major task in the underground mine surveying practice is to determine the volumes
of mined-out mass. The possibilities for the application of modern equipment during
mine surveying mapping in underground workings are evaluated. An analysis of the
results obtained for the calculated amounts of mined-out mass was carried out. A
comparison was made of the relevancy of different mapping technologies for
determining volumes in mine workings.

PE3IOME

Enna ot OCHOBHMTE 3a7add, CBBP3aHH C MapKIIAHACpCKOTO OOCTy)XBaHE TNpHU
MIOJI3EMHOTO pa3pabOTBaHE Ha HAXOIUIIIATA, € ONPEIEIIsIHEe Ha 00eMUuTe T0OUTa MUHHA
maca. OIEHEHH ca BB3MOXKHOCTHUTE 3a NMPHJIOKECHHUETO Ha ChBPEMCHHA TEXHHKA U
TEXHOJIOTHH TP M3BBPIIBAHE HA MapPKIIAWIECPCKO 3aCHEMaHE B IMOJ3EMHH MHHHH
nu3paboTku. M3BBpIIEHH ca aHaaW3 Ha IMOJIYYCHUTE pPE3yJATaTH 3a HW3YUCIICHUTE
KOJIMYECTBA OTOMTAa M M3BO3CHA MUHHA Maca M CPaBHCHHWE Ha TMPHJIOKHMOCTTa Ha
pa3MuHU CHUMAYHH TEXHOJIOTHH TIPH OIpeaeiissHe Ha 00eMH B TOJ36MHH MHHHU
U3paboTKH.
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2.17. llonkos, An., M. bernoscka. U3cnenBanust BbpXy KoeuiiueHTa Ha pedpakiius
IIPY 1EJIOTOIUIITHN MapKINalIepCKU HAOJIOCHUS 3a YCIOBHIATA HAa OTKPUT PYIHUK.
CoopHuk goknaan oT XV MexayHapoiHa KOH(pEepeHIIHs 10 OTKPUT U ITOABOJICH JIOOUB
Ha nosie3Hu uzkomnaemu, 03 — 07 ronu 2019, Bapna, bwarapus, c. 228-236. ISSN 2535-
0854.

Tzonkov, Al., M. Begnovska. Researches on the Refraction Coefficient in the Year-
Round Mine Surveying Measurements on the Conditions of Open Pit Mine.
Proceedings of the XV International Conference of the Open and Underwater Mining
of Minerals, 3—7 June 2019, Varna, Bulgaria, pp. 228-236. ISSN 2535-0854.

PE3IOME

M3BbpiieHo € u3cienBaHe Ha KoepuIMEeHTa Ha pedpakius ype3 IeJOroAUIIHU
MapKIIaiaepcku HaOIIOJICHUsT 3a YCJIOBUSITa HAa OTKpUT pyaHuK. [Ipennoxkenu ca
pelIeHus 3a BbBEXK/IaHE Ha MPOMEHJIUB KOS(UIIMEHT 32 KOPEKIMs Ha U3MEPBAHUSATA.
Pasrienan e KOHKpeTeH IpuMep 3a PYJIHHUK ,,Acapeil’. 3a OLIEHKa Ha Bb3MOXKHOCTTA 3a
BBBEXK/JAHE Ha MPOMEHJIMB KOCPUIIMEHT Ha pedpakivs 3a pa3jIMdyHU YacoBEe Ha
HaOJIIoICHUE ca M30paHM JTaHHUTE 3a TPU perepa OT TPU ydacTbka Ha PYJHUKA —
3amnajicH, CeBEPEH U U3TOUEH. 3a BCEKU OT PEIEPUTE ca MPEJCTaBeHU rpadKu OT MPEKH
U3MEpBaHUs U TpauKH, MOJTYYEHU CJed KOPEKIUs C MPOMEHJIMBA CTOWHOCT Ha
koeuirenta Ha pedpaxius. AHAIM3UPAHU Ca PEe3yATaTUTE OT M3MEpPBaHUATA 3a
nuanaszoHa ot 7 no 19 waca. IlonydyeHute pe3yaTaTd OT M3CIEABAHETO OINPEAEIIAT
HEOOXOJMMOCTTa OT HW3BBPIIBAHE HA HAONIOJACHUS 3a OMpEeNeisHE CTOMHOCTH Ha
KoeduirieHTa Ha pedpakiius U B OCTaHaJIaTa 4acT OT JIEHOHOIIUETO.

ABSTRACT

A study of the refraction coefficient was carried out through year-round mine surveying
measurements in the conditions of an open pit mine. Solutions are offered for
introducing a variable factor for the correction of measurements. A specific example of
the Assarel mine is considered. To assess the possibility for introducing a variable
refractive index for different observation hours, the data for three benchmarks from
three sections of the mine (western, northern, and eastern) were selected. Graphs of
direct measurements and graphs obtained upon correction with a variable value of the
refractive index are presented for each of the benchmarks. The results of the
measurements for the time range from 7 a.m. to 7 p.m. have been analysed. The results
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of the study determine the need for observations in order to determine the values of the
refractive index for the rest of the 24-hour period.

2.18. IlonkoB, An., M. berHoBcka. AHaJM3 Ha MapKIIaiJIepCKU HAOIIOJICHHS 3a
oTIpeieIsTHE N3MEHEHHETO Ha MTPOCTPAHCTBEHOTO MOJI0KEHNE Ha HAOII0JaBaH! TOYKHU
oT OOpTOBE HAa OTKPUT PYAHHK 3a TPOIABIDKUTEICH Tepuon oT Bpeme. COOpHUK
nokiagu ot XV MexayHapogHa KoH(EpeHIHs M0 OTKPUT U IMOJBOJICH J00MB Ha
nosie3Hu u3koraemu, 03 — 07 rouu 2019, Bapna, bearapus, c. 252-260. ISSN 2535-
0854.

Tzonkov, Al., M. Begnovska. Analysis of Mine Surveying Measurements for
Determining the Amendment of the Spatial Position of Observed Points by Open Pit
Mine for a Long Period of Time. Proceedings of the XV International Conference of
the Open and Underwater Mining of Minerals, 3—7 June 2019, Varna, Bulgaria, pp.
252-260. ISSN 2535-0854.

PE3IOME

Bb3 oCHOBa Ha W3BBPIICHW MAapKIIAWJICPCKH HAONIONEHUS 3a OIpeaeiisTHe
M3MEHEHHETO Ha MPOCTPAHCTBEHOTO MOJIOKEHUE Ha HAOII0JaBaH! TOUYKH OT OOPTOBE
Ha OTKPUT PYTHUK € H3BHPIICH aHAIHN3 U Ca OTPE/ICTICHU MTEPUOTUIHUTE UM KOJIeOaHUS
3a MPOJBKUTEIICH MEeproI OT BpeMme. Pasriienan € KOHKPETeH NMpuMeEp 3a PYIHUK
,2Acapen”. 3a aHanu3a Ha pe3yiTaTUTE OT M3MEPBAHMATA € M3MOJI3BaH coPTyepHUs
naker ,,Zaitun time series”. [lomydenure u aHaTM3UpaHU PE3YJITATH OT U3CICABAHETO
MOTBBPKAaBAT HEOOXOJMMOCTTA OT OMNpEJeNsiHE XapakTepa Ha AedOpMaIMOHHUTE
MpoIIeCH U MPaBWICH U300p Ha Mojela, 0 KOMTO ce MPOTHO3UPAT CTOMHOCTH Ha
MIPEMECTBAHUATA HAa HAOIIOAaBAHUTE TOUKH.

ABSTRACT

Based on the mine surveying measurements carried out to determine the change of the
spatial position of the observation points of an open pit mine, an analysis has been made
and periodic fluctuations have been determined for an extended period of time. A
specific example of the Assarel mine is considered. The ,,Zaitun time series” software
package was used to analyse the measurement results. The obtained and analysed
results of the research confirm the need to determine the nature of the deformation
processes and the correct choice of the model according to which the values of the
displacements of the observed points are predicted.
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2.19. TlonkoB, Amn., M. bernoscka, Crt. IlaiitanoB. Pesynratm u anammu3 Ha
EKCIICpUMEHTAJIHM U3CJICABAHUS Ype3 MApPKIIAWAEPCKU HU3MEpPBaHUSA 3a CIECACHE
YCTOMUYMBOCTTA Ha CTEHATa Ha XBOCTOXPAHUIUIIE ,,JIbKK — 2 BpeMeHHO KbM ,,JIBKI
MHBECT” AJl. Co6opuuk pmokiamu ot IX MexnayHapoaHa KoH(EpeHIus 110
reomexanuka, 07 — 11 cenremBpu 2020, Bapna, bearapus, c. 225-233. ISSN 1314-
6467.

Tzonkov, Al., M. Begnovska, St. Paitalov. Results and Analysis of Experimental
Research of Mine Surveying Measurements for Monitoring the Stability of Wall of
Tailing LUCKY — 2 TEMPORARILY, “LUCKY INVEST” Ltd. Proceedings of the IX
International Geomechanics Conference, 7-11 September 2020, Varna, Bulgaria, pp.
225-233. ISSN 1314-6467.

PE3IOME

N3cnenBa ce BB3MOXKHOCTTA 3a M3IOJ3BaHE HA PE3YJTaTH OT MAapKIIAlIepCKu
W3MEpPBaHMUS 3a OMNpelelsHe Ha eJIeMEHTUTe Ha jaedopmaliid 3a CTeHaTa Ha
XBOCTOXpaHwmiie ,,JIbku — 2 Bpemenno”, ,, JIbKMI UHBECT” AJl cien usrpaxaaHe
Ha HoBa HaOmrogaTenHa cTaHIWsA. M34duciagBaT ce TIJIaBHUTE CTOMHOCTH Ha
neopManuTe W TEXHUTE IMOCOKH, OTHOCUTEIHOTO M3MEHEHUE Ha IUIOIITa |
WHTEH3UBHOCTTAa Ha (POPMOM3MEHEHUETO B pa3MIeKIaHUs MEPUOJI OT BpEME.
OmnpesienieHa € TOYHOCTTA Ha MOJTYUYCHHUTE PE3YJITaTH. Y CTAHOBEHUTE MTPEMECTBAHUS U
nedopMan BbB BEpTUKAIHATA M XOPU30HTAIHATA paBHUHA MOKA3BaT, HAIMYMUETO Ha
nedopMaloHeH mpoliec.

ABSTRACT

The possibility for using the results of mine surveying measurements for determining
the elements of deformation for the wall of the Lucky — 2 Temporarily tailings pond at
“LUCKY INVEST” Ltd. after the creation of a new observation station is examined.
The main values of deformations and their directions, the relative change in the area,
and the intensity of the change of shape in the plane of the observed site are calculated.
The accuracy of the results obtained is determined. The established displacements and
deformations in the vertical and horizontal planes show that a deformation process
exists.
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2.20. bernoscka, M. Bb3MOXkHOCTH 3a MPUIOKEHUETO HA W3KYCTBEH HHTENEKT B
MapKIIaiepckoTo A0 — METOAU 3a 3aCHEMaHe Ha MOA3EMHU MUHHHU H3PaOOTKH.
Coopuuk npoxmamgu ot Cenma HalMOHalHA HAay4YHO-TEXHHYECKa KOH(pepeHuus ¢
MEXIYHAPOAHO yYacTHe ,,[€XHOJIOrMH M MPAaKTUKU MPH MOJI3eMEH JOOUB U MHUHHO
ctpoutencTBo”’, 05 — 08 okromBpu 2020, [leBuH, brarapus, c. 85-90. ISSN 1314-7056.

Begnovska, M. Possibilities for the Applications of Artificial Intelligence in the Mine
Surveying — Methods for Surveying of Underground Mining Works. Proceedings of
Seventh National Scientific and Technical Conference with International Participation
“Technologies and Practices in Underground Mining and Mine Construction”, 5-8
October 2020, Devin, Bulgaria, pp. 85-90. ISSN 1314-7056.

PE3IOME

CBBpEMCHHMST PYAHHK TIPEACTABIISIBA CIIOXKHA CHCTEMa OT MHHHH H3PaOOTKH.
TouHoTo ompenensHe HAa MECTOMOJOXKEHUETO, pasMmepute U (opmara uM B
MIPOCTPAHCTBOTO € OT 0COOEHA BAKHOCT 3a YCTICIITHOTO pelllaBaHe Ha Pa3IMyHu MUHHO-
TEXHUUYECKHU 3a/1a4u. [IpencTaBeHn ca Bb3MOKHOCTUTE HA HOBUTE TEXHOJIOTHH, KOUTO
MIO3BOJIABAT MOBUIIIaBaHE Ha €(DEKTUBHOCTTA K 0€30MacHOCTTa Ha paboTa, ImoTyyaBaHe
Ha T0-TOYHA M T0-OOCKTHMBHA MapKIIaiaepcka WHPpOpMaIys, Ka4eCTBEHO U IThIHO
oOe3neyaBaHe Ha BCEKH €Tall OT MUHHATA JIEHHOCT.

ABSTRACT

A modern mine is a complex system of mine workings. Precisely determining their
location, dimensions, and shape in space is of particular importance for the successful
solving of various mining and technical tasks. The capabilities of new technologies
which enable increased efficiency and safety of work, obtaining more precise and
objective mine surveying information, qualitatively, and full provision at each stage of
the mining activity are presented.

2.21. llonkoB, An., M. bernoscka, Cr. IlaiitamoB. OreHKa Ha BB3MOXKHOCTTA 3a
MPWIOKEHUE HAa HIKOW T'COJIC3UYHM 3aJla4l MPU HAOIIOJCHUS 3a YCTOMYMBOCTTA HA
CTeHaTa Ha XBOocToxpaHwmiie ,,JIbku — 2 Bpemenno” koM ,,JIBKIM1 MHBECT” AJI.
Coopuuk moxnaau ot CenMa HaIMOHAIHA HAYYHO-TEXHUYECKAa KOH(MEpEHIUs ¢
MEXIYHAPOIHO y4dacTue ,,eXHOJOTHH M MPAKTUKH TMPH MOA3EMEH JO0OWB U MHHHO
ctpoutenctBo”’, 05 — 08 okromBpu 2020, [leBuH, bbarapus, c. 91-99. ISSN 1314-7056.
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Tzonkov, Al., M. Begnovska, St. Paitalov. Assessment of the Possibility of Application
of Certain Geodetic Tasks for Monitoring the Sustainability of the Wall of Tailing
LUCKY — 2 TEMPORARILY, “LUCKY INVEST” Ltd. Proceedings of Seventh
National Scientific and Technical Conference with International Participation
“Technologies and Practices in Underground Mining and Mine Construction”, 5-8
October 2020, Devin, Bulgaria, pp. 91-99. ISSN 1314-7056.

PE3IOME

Crenara Ha XBOCTOXpaHWIHIIE ,,JIbku — 2 BpeMeHHo” kbM ,,JIBKM MHBECT” A/l €
Ha0JII0/1aBaHa T'e0JIe3MYECKU C IIe] clie/ieHe Ha HelHaTa ycTorunBocT. [IpencraBen e
aHaJM3 Ha TOYHOCTTA Ha Pa3IMYHU I'€0/Ie3NYECKH 3a/1a4H, KaTo € OIMMcaHa KOMOWHAIIHS
OT BB3MOKHU PELICHUS.

OrneHeHa € TOYHOCTTA Ha IIJJAHOBOTO IIOJIOKEHHWE Ha TOYKHTE OT HaAOJIIOJaTeIHaTa
CTaHILIUSI 4Ype3: CPEeAHUTE Ipeliku Mo ocute X W Y; cpeaHara oOOOIIeHA Tpelika;
CpeaHaTa eJIuIca Ha IPEIIKUTE.

AHalM3upaHd ca pa3IM4YHM TeojJe3uyecku (GOpMH Ha KOOpJAWMHUpaHE Ha
Ha0JII0/IaBaHUTE TOYKH — BIIIOBO-JIMHEHHA MpeXKa; 3acedKa HaMpe.I; MOISIPEeH METO/I;
3aceykKa Ha3al, JIMHEIHa 3aceyKa.

Pesynratute ca mokazaHu B rpaduueH W TaOJMYE€H BHUJl 32 BCEKHM OT MOCOUYCHUTE
BapuaHTH. HanmpaBeHu ca CbOTBETHU U3BOAU U MPEMOPHKHU.

ABSTRACT

The wall of the Lucky — 2 temporary tailings pond at “LUCKY INVEST” Ltd. has been
geodetically monitored in order to monitor its stability. An analysis of the accuracy of
various geodetic tasks is presented, and a combination of possible solutions is
described.

The accuracy of the plan position of the points from the observation station is evaluated
through: the average errors along the X and Y axes; the average generalised error; the
mean ellipse of errors.

Different geodetic forms of coordination of the observed points are analysed.

The results are shown in graphical and tabular form for each of the options. Relevant
conclusions and recommendations have been made.
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2.22. T'ocogunoBa, B., M. bernoscka, Axn. I{oakoB, P. CupakoB. Be3moxkHOCTH 32
MPWIOKCHUE Ha pa3IMYHU METOIM 33 U3CJICABaHE Ha JIe(OpMaIlMOHHOTO ChCTOSTHUE Ha
CKaJTHUS MAacCHB I10 JJaHHU OT MapKIaiaepcku Hao o aeHust, COopHUK gokaaau oT X VI
MexayHapoiHa KOH(PEPEHIIHS 0 OTKPUT U TIOJIBOJICH JOOUB Ha IOJIC3HU U3KOITACMH,
06 — 10 cenrremBpu 2021, Bapna, bwarapus, c. 153-159. ISSN 2535-0854.

Gospodinova, V., M. Begnovska, Al. Tzonkov, R. Sirakov. Possibilities for Application
of Different Methods for Investigation of the Deformation Condition of the Rock
Massif According to Data from Mine Surveying Measurements. Proceedings of the
XVI International Conference of the Open and Underwater Mining of Minerals, 6-10
September 2021, Varna, Bulgaria, pp. 153-159. ISSN 2535-0854.

PE3IOME

B HacrosimaTta pa3paboTka ce mpaBH OleHKa Ha BB3MOXKHOCTHTE 3a MPUIIOKECHHUE Ha
pa3IMYHU METOAHM 32 U3CJeIBaHe Ha Me(hOPMaIlMOHHOTO CHCTOSIHUE HA CKAJTHUS MAacHB
0 JIaHHU OT MapKIIai1epCcKu HaOIIOICHUS:

1. Tlomsapen w™eTon 3a cJeAeHE MPEeMECTBaHUATa Ha HaOIIOJaBaHU TOYKH,
CTAaOMJIM3UPAHM Ha ICIINKA;

2. ludposa 61m3k000xBaTHA POTOrpaMeTpus;

3. AHanu3 Ha TOTUIMHHU U300pakKeHus

KoMOuHMpaHeTo Ha pa3IudyHU TEXHOJIOTMH OT MapKIaijepckaTa IpakTHKa, 3a
XapakTepu3upaHe Ha HAMperHaTo-ae(opMUpPaHOTO CHCTOSTHUE Ha HAOII0JaBaH OOEKT,
JlaBa TMO-ITbJIHA KapTHHA 3a MPOIECUTE, MPOTHUYAIN B CKAJIHUSI MACHUB MPHU TOJI3EMEH
00UB Ha MOJIE3HU U3KOTIAeMHU.

ABSTRACT

In the present study, the possibilities for the application of different methods for
studying the deformation state of the rock massif are evaluated according to data from
mine surveying observations:

1. Polar method for monitoring the displacements of observed points stabilised on the
pillar;

2. Digital close-range photogrammetry;

3. Analysis of thermal images.

The combination of various technologies from the mine surveying practice for
determining the strain-deformation state of an object/site monitored gives a more
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complete picture of the processes occurring in the rock massif during underground
mining of minerals.

2.23. T'ocnioguHoBa, B., M. bernoscka. M3y4yaBaHe moBeJieHHETO Ha CKaJHUS MacUB
IpU KaMEPHO-CTHJIOOBAa cHUCTEMa Ha pa3padOTBaHE B pPYJHUM HaxoAMIIA Ype3
Mapkmanaepcku Haomonenus. COopHuk joknagu ot XXXI MexayHapoaeH
cuMIo3uyMm ,,CbBpEMEHHHUTE TEXHOJIOTMH, OOpa3oBaHHMETO U MpodecuoHanmHaTa

IpaKTHKa B Fe€0JIe3UATa U CBbp3aHuTe ¢ Hest oonactu’”’, 04 — 05 noemspu 2021, Codus,
c. 178-187. ISSN 2367-6051.

Gospodinova, V., M. Begnovska. Study of the Behaviour of the Rock Massif in a
Chamber-Pillar System of Development in Ore Deposits through Mine Surveying
Observations. Proceedings of the XXXI International Symposium on Modern
Technologies, Education and Professional Practice in Geodesy and Related Fields, 4—
5 November 2021, Sofia, pp. 178-187. ISSN 2367-6051.

2.23.1. 'ocioguHoBa, B., M. bernoscka. M3y4yaBaHe MoBeAECHUETO HA CKAJIHUSI MacHUB
IpU  KaMEpPHO-CTHJIOOBAa cHUCTeMa Ha pa3paboTBaHE B PYIHH HaxOAMINA Ype3
MapKlanaepcku HaOmoaenus. ['eonesusi, kaprorpadus, 3emeycrpoiictBo, Codus,
2022, 1-2, c. 26-32. ISSN 0324-1610.

Gospodinova, V., M. Begnovska. Study of the Behaviour of the Rock Massif in a
Chamber-Pillar System of Development in Ore Deposits through Mine Surveying
Observations. Geodesiya, kartografiya, zemeustroystvo, Sofia, 2022, 1-2, pp. 26-32.
ISSN 0324-1610.

PE3IOME

3a u3yyaBaHE Ha MPOLECUTE B CKaJHUS MACHB IPU IMOA3EMHO pa3paboTBaHE ce
U3MOJI3BAT Pa3IMYHU METOAM, TEXHOJIOTMH U CpelcTBa. B HacTOsAMIOTO U3cneaBaHe ce
OpEJCTaBAT pPE3yATaTH OT MapKIIalJepcKu HaOMIOACHUS 3a XapaKTepu3HpaHe
MOBE/ICHUETO HA MacHBa MPHU KaMEPHO-CTHJIOOBA CUCTEMa Ha pa3paboTBaHE B PyAHU
Haxouuia.

Komentupar ce pesynraru ot:

1. [Tonsipen mMeToz 3a ciie/ieHe MPEMECTBAHUATA Ha HAOII0aBaH! TOUKH;

2. Hudposa 6113k000XxBaTHA POTOrpaMeTpus;

3. AHanu3 Ha TOTUIMHHU U300pakKeHusl.

34



M3non3BaHeTo HaA mOBeYe OT CIHUH MCTOI IIPH Ha6J'IIOI[eHI/I€TO Ha gaacH MAaCuB JaBa
BB3MOKHOCT 3a HO-I[O6pO NpeaACTaBsAHC MW BH3YAJIM3UPAHC HA CHCTOAHHCTO MY.
E(peKTI/IBHO KOM6I/IHI/IpaHI/I, TC3W MCTOAMW MOI'aT Ja IIOCIYXKaT KaTO I'COTCXHUYCCKHU
HHCTPYMCHT B IIOJI3CMHATa MUHHA Cpcla.

ABSTRACT

Various methods, technologies, and tools are used to study the processes in the rock
massif during underground development. The curent study presents the results of mine
surveying observations to characterise the behaviour of the massif in the chamber-pillar
system of development in ore deposits.

The results from the methods applied are analysed:

1. Polar method for monitoring the displacements of observed points;

2. Digital close-up photogrammetry;

3. Analysis of thermal images.

The use of more than one method in the observation of the rock massif allows for better
representation and visualisation of its condition. Effectively combined, these methods
can serve as a geotechnical tool in the underground mining environment.

2.24. bernoscka, M., P. CupakoB. OTHOCHO Ch37aBaHETO HA CHEIHAIM3UPAHU KapTU
IIPU MOA3EMHO pa3paboTBaHe Ha Haxoaua. COopHuk nokiaau oT Ocma HallMOHAIHA
HAay4YHO-TEXHUYECKa KOH(EpEeHIUsI C MEXAYHApOJHO Yy4yacTue ,,[eXHOJIOTHMH H
MPaKTUKU TP NOJ3eMEH JO0OMB U MUHHO cTpoutenctBo”, 04 — 07 oxromepu 2022,
HeBun, bearapus, c. 72-80. ISSN 1314-7056.

Begnovska, M., R. Sirakov. Concerning the Creation of Specialized Maps in
Underground Minings. Proceedings of Eight National Scientific and Technical
Conference with International Participation “Technologies and Practices in
Underground Mining and Mine Construction”, 4—7 October 2022, Devin, Bulgaria, pp.
72-80. ISSN 1314-7056.

PE3IOME

CeritacHO JAeiicTBalaTa B HaliaTa cTpaHa HOpPMAaTWBHA ypenda, 3a HaXoJuIlaTra Ha
no3eMHU OoraTcTBa TPsIOBa 1a OBIAT CH3aBaHU CIICITUATN3UPAHU KAPTH U PETUCTPH.
OcHOBHA POJIA MPU CH3AABAHETO W MOJIBPKAHETO UM B aKTyaJlHO CHCTOSITHUE UMAaT
MapKIIalIEepCKUTE €KUM KbM CHOTBETHOTO MHHHO-TOOMBHO  TMPEAIPHSITHE.
[IpencraBeHa € B3MOXKHOCTTA 32 JOKYMEHTUPAHE MPOCTPAHCTBEHOTO TOJIOKEHUE Ha
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pa3TuIHN 00EKTH, 0OBBP3aHO C ITHITHO U TOYHO PETUCTPUPAHE HA BCUUKH CIICTIM(PUIHA
JTAHHU 32 BCSIKA €/JHa MUHHA U3pab0TKa WM ChOPBhKEHUE.

ABSTRACT

According to the regulations in force in this country, specialised maps and registers
must be created for underground wealth deposits. The mine surveying teams at the
respective mining company play a major role in creating and keeping them up-to-date.
The possibility is presented to document the spatial position of different sites and to
connect it to the complete and accurate registering of all specific data for each mine
working or facility.

2.25. bernoscka, M., M. ArtanacoBa. OTHOCHO CBh37aBaHETO W TOJIBPKAHETO HA
CHeUaIn3upaHu KapTyu U PErUCTPU Ha TpoOuIHY napkoBe. COOpHHUK HAYYHU TPY0BE
OT Hay4yHa KoH(pepeHuusa ¢ mexayHapoaHo yuactue MATTEX 2022, Tom 2, lllymeH,
bearapus, c. 236-245. ISSN 1314-3921.

Begnovska, M., M. Atanasova. Concerning on the Establishment and Maintenance of
Specialized Maps and Registers of Cemetery Parks. Proceedings of the MATTEX 2022
Scientific Conference with International Participation, 2022, VVol. 2, Shumen, Bulgaria,
pp. 236-245. ISSN 1314-3921.

PE3IOME

KbM MOMEHTa Ch3JaBAaHETO U MOJIBPKAHETO HA CHEUUAIM3UPAHU KAPTU U PETUCTPU
Ha TpOOUIIIHY TTAPKOBE HE € IPEIBUACHO 3aKOHOBO. [lenTa Ha HacTosmara pazpaboTka
e na ObAe ch3/lajieHa CIelualu3upaHa KapTa U PETUCThp Ha TPOOUIIEH MapK C.
MnamonoBo, 0611. boOoB 1071, KaTo ce pasriena U MPUIOKHU AecTBaIaTa B HaaTa
CTpaHa HoOpMmaTHBHaTa ypeabOa. M3BbplleH € aHaliu3 OTHOCHO BB3MOKHOCTTA 3a
U3paboTBaHE M MOJAbPXKAHE HA TO3U THUIl CHELMAIU3UPAHU KAPTHU U CHA3BAHETO HA
Hapea0OuTe, KacaellM U3rpaXkJIaHeTo Ha rpoOuuiHuTe mnapkose. llpencraBenure
mpoOsIemMu B JOKIIa1a MPEAN3BUKBAT MHOKECTBO BBHIIPOCH, KOUTO JIaBaT OCHOBAHUE Ja
ce mpernopbya U3BBPIIBAHE HA aHAIM3 OTHOCHO JIeHCTBAaIllaTa HOPMAaTHBHA ypenda u
BB3MOKHOCTUTE Ha COPTYEPHUTE MPOTYKTH.
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ABSTRACT

Currently, there are no legislative provisions for the creation and maintenance of
specialised maps and registers of cemetery parks. The purpose of this work is to create
a specialised map and register of the cemetery park in the village of Mlamolovo in the
municipality of Bobov Dol, by examining and implementing the legal framework in
force in this country. An analysis has been carried out on the possibility of drawing and
maintaining such specialised maps, in compliance with the regulations concerning the
construction of the cemetery parks. The issues presented in the paper raise a number of
questions that give grounds to recommend an analysis of the current legislation and the
capabilities of software products.

2.26. bernoscka, M., P. CupakoB. ToyHOCT Ha MapKIIaiJAepCKu U3MEPBAHUSA TIPU
U3ClieIBaHe Ha reoMexaHumyHH mporecu. COopHUK mokmamu oT X MexmyHapoaHa
KoH(epeHus mo reomexannka, 19 — 23 cenremspu 2022, Bapua, boarapus, c. 118-
127. ISSN 1314-6467.

Begnovska, M., R. Sirakov. Accuracy of Mine Surveying Measurements in the
Research of Geomechanical Processes. Proceedings of the X International
Geomechanics Conference, 19-23 September 2022, Varna, Bulgaria, pp. 118-127.
ISSN 1314-6467.

PE3IOME

[Ipy mom3eMHusT MOOWB Ha TIOJE3HM HW3KOMAEMH OT CHINECTBEHO 3HAUYCHUE €
OCHUTYpsIBAaHETO Ha O6e30macHa U epeKTHBHA EKCIIoaTaIis Ha HaXOHIIETO.

B noknana ce mpeacTaBs HaOr01aTelIHA CTAHIMS B PYJIHUK ,,J[)KypKOBO™ B Y4acTBK 3a
JOOMB Ha OJIOBHO-IIMHKOBA pyja IMPH CHCTEMa C OTKPUTO JOOMBHO MPOCTPAHCTBO U
oTOMBaHE Ha pyaaTra OT TOJCTaXHU HW3PA0OTKH, KOSATO MMa 3a IeN J1a H3CIIeBa
ne(hOpPMaIMOHHOTO ChCTOSTHHAE HA CKAJTHUS MAaCUB OKOJIO MHHHHUTE U3PA0OTKH.
[IpoBeneHn ca mIecT HAOMIOJACHUS 3a IMEPUOJa OT HIKOJIKO Mecella B HAaKJIOHCHA
paskpuBama u3paboTKa W JBE TOJCTAXHM rajiepuu. Upe3 MapKImaiaepcku
U3MEPBaHUS € ONPEACIITHO TIPOCTPAHCTBEHOTO TIOJIOKEHHE Ha pPEIepuTe OT
HaOJIroJaTeIHaTa CTaHIIHA.

IlenTa Ha mpeACTaBeHHS AOKIQJ € OIEHKAa Ha TOYHOCTTA Ha PETHCTPUPAHHUTE
MIPEMECTBAHNS BbB BEPTUKAITHA M XOPHU30HTATHA paBHUHA 33 BCSKa OT HAOJI0ITaBaHUTE
TOYKH.
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ABSTRACT

Ensuring the safe and efficient operation of the deposit is essential for the underground
mining of minerals.

The report presents an observation station in the Dzhurkovo mine in a section for lead-
zinc ore mining in a system with the open-stope method and the weaning of ore from
sublevel mine workings, which aims to study the deformation state of the rock massif
around the mine workings.

Six observations were made over a period of several months in a sloping access road
and two sublevel drifts. The spatial position of the benchmarks from the observation
station was determined through mine surveying measurements.

The purpose of the presented report is to assess the accuracy of the registered
displacements on the vertical and horizontal planes for each of the points observed.

CobcTaBui:
(rm. ac. 1-p Munena berHoscka)
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