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The main research lines:
The aim of the work is to substantiate a safe location fora mine shafton the basis of

studying the regularities of the influence of the near-mine rock massif in the
combined surface and underground exploitation of an ore deposit.

The idea of the work is to select a safe location for a mine shaft based on the study
of the stress-strain state of the massif in its vicinity in the conditions of combined

exploitation of an ore deposit
Research objectives: In the focus of the research are:

Review and analysis of the cument state of the issue of opening fields with
vertical shafts in world practice in the context of the transition from open pit

developmentto underground
Systematization and development of a new classification of methods for

opening under-pitreserves during combined exploitation of the deposit
Identification the features of engineering and geo-mechanical tasks in the
combined exploitation of deposits opened by vertical shafts

Research and experimental studies to determine the values of equidistance
of vertical shafts from the top edge of pit wall

Numerical modelling of the stress-strain state of the rock massif in the zones
of the location of vertical shafts, taking into account the parameters of the
open pit, the depth of development, physical and mechanical properties of
rocks ...

Development of a generalized methodology for selecting the location of

vertical shaftshafts in combined exploitation of deposits.




Assessments of the PhD thesis:

The candidate works in an important and actual field of research: where locate a
vertical shaftfor the developmentof an underground mine beneath a surface mine.
The location of the shaft is under the effect of the deformation of the surface mine
slopes, which needs g deep understanding of geo-mechanical behaviour to
guarantee the safety of the shaft.

The thesis consists according to the research focus structured in four chapters,
about:

Analysis of the state of the art and the state of knowledge in the research
area about combined exploitation of a deposit with surface and underground
mining methods using vertical shafts for developing the underground mine
Scientific and methodological basics for choosing a rational location of
vertical shaftin the combined exploitation of deposits

Research of the value of the spacing of the shafts from the pitin the condition
of the mine “Ushkatyn-3" of JSC “Zhayremsky GOK"

Numerical simulation of the strain-deformed state of the massif near to
vertical openings in combined mine exploitation systems

The four parts are been imbedded between an introduction and conclusions.

The thesis consist 11 tables and 93 figures, which support useful the better
understanding of the content, and a list of literature (89 references) and annexes
(29 pages) with further information details. Some pictures and tables are in a big
size and could been placed better in annex.

The worked out scientific results are:

- Development of scientific and methodological principles and criteria's for
selecting the place of a safe location for vertical mine shafts in conditions of
combined development of deposits, taking into account a new factor of
technogenic impact - open pit space and uncertain geomechanical state of
rocks in the near-pit zone

- Classification of underground opening methods in combined field
development

- It was developed a mathematical model of the stress-strain state of the rock

mass near vertical workings for conditions of combined mine development
using the finite element method



Establishment of dependences of the change in stress values around the
vertical shafton the depth of the location of the points under study, the depth
of the open pit, the distance from the upper edge of the open pit to the shaft
Development of a generalized method for selection of a rational location for
vertical shaftshafts in combined development of deposits.

The candidate shows in the thesis the ability to solve complex engineering tasks in

the necessary depth, and knowledgein engineering sciences, natural sciences, and
information technologies.

In the thesis, the candidate follows the engineering principles: problem analysis,
solution development, implementation of solution, and continuous improvement.
The candidate used the scientific methods: mathematical modelling of geo-
mechanical problems, and numerical modelling.

For the research fields, in the thesis are investigated a case study from a mining
region in Kazakhstan with practical importance. The knowledge can be and used for
other mining regions.

The candidate demonstrates the ability to use of relevant software for problem
solving.

Formalities:

- Thetitle of the thesis and the contentcomesponds.

- The thesiswas been submitted and will be published in Russian language.

- Thelanguage is correct (as the reviewer know the language as foreign
language).

- The thesisis clear structured.

- The number of 123 pages shows the ability of the candidate to focus on the
main. The first 10 pages not belongs to the scientific text of the thesis,
because they includes the thesis structure and general, formal information
about the thesis (goal, target, methods ...).

- The text of the thesis, including 11 tables and 93 pictures, is be presented in
a good style.

- An appendix of 29 pages give additional information about geo-mechanical
calculations, e.g. using ANSYS, and documents about the use of the

research results. . .
- The thesis shows low number of references (89) to national and intemational

publications (see next chapter).



The research results are been published in articles.

The thesis contributes to the further developmentof the scientific knowledge base in
the research field of mining engineering.

Weak points of the work:

Is missed a real calculation of economic factors in location of the shaftand about
the effects for safety or for environmental issues.

In the title of the figures missed the sources/ author (literature were the figure is
taken from).

Some tables, e.g. 1.2, 2.3, 2.4 ..., extended on two pages, while the place is to
locate them on one page for better readabllity.

A wrong number of a formula (13.29) shall be eliminated from page 79.

No list of tables and figures.

A low number of literature sources is used, overall 89, including 5 own publications
and dominated by few authors, as the supervisor of the thesis Isabek TK. — 10
times; intemational authors only 3! This disproportion shows a low integration of
intemational knowledge in the thesis.

Suggestions for further research:

Include intemational expertise and experiences!

Combine technical investigations with such in economic, safety, environmental and
other related issues.

Voting results / observations / conclusions:

With the research achievements, documented in the thesis and in publications, the
candidate meets the PhD requirements.

The undersigning reviewer suggest a positive vote of the PhD commission to
acknowledge the written thesis in the field of mining engineering.

A summary in English language shall be added.
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Penensus na AOKTOPCKYI0 JUCCEPTALIHIO

DQaMHIHA H UMA KaHaAuaaTa:

3aittuHoBa Llonnay Bekwurutopua

Tema noxTopckoii AHccepTanuu:

HayuHo-MeToauYeckue OCHOBBI pa3MeLEHMA CTBOJA LWAXTHI npu KoMOMHMPOBAHHOM
SKCTUTYaTalHH PYIHBIX MECTOPOXaeHHi]

Hanpasaenne AOKTOpaHTypbI: [opHoe geno.

Ha3panue yupexaenus,
anccepraunn: Kaparanguy
Kasaxcrax

OcHoBHbIe HanpaBenus HCCIeNOBaHHi:

Uensio paGoThl sBnsercs 060cHoBanUe Ge3onacHoro pacnonoxeHns CTBONA WAXTHI HA OCHOBE
M3YYCHHA 3aKOHOMEPHOCTEH BAMAHMS MPHUHCKOBOrO rOpPHOTO MacCHBa MpH COBMECTHOIA
Ha3eMHOM M NoA3eMHol paspaborke PYAHOrO MECTOPOXIAEHHA.

Wnes paboTel - Bhibop 6esonackoro mecra JUIA CTBOJA LIAXThl Ha OCHOBE HCC/ENOBaHHA
HanpsAXKEHHO-AePOPMHPOBAHHOTO COCTOSHMS MacCHBa B €ro OKPeCTHOCTAX B YCNOBHAX
COBMECTHO# 3KCTTyaTaUWH pyIHOro MECTOPOXAEHHS.

Uenu uccnenosanus: B LUEHTPE BHUMaHHWA UCCIIEN0BAHMS:

- O630p M aHanM3 COBPEMEHHOro COCTOSHUS BONpPOCAa BCKPBITHA MECTOPOXKACHHH ¢C
BEPTHKAILHLIMH CTBOJIAMM B MHPOBOH INPAaKTHKE B KOHTEKCTE nepexoja OT OTKPBITO#
pa3paboTKM K MOA3eMHO.
- Cucremarusaumus u paspaboTka HOBOIf K1accuUKaumK CnocoGOB BCKPLITHA MOA3EMHBIX
3anacoB NpH COBMECTHOM 3KCIUTYaTalHH MECTOPOXNIEHHS.

- BuisBnenne 0coGeHHOCTEH WHXEHEPHBIX M reOMeXaHHYeCKHX 3aja4 MpH COBMECTHOM
pa3paboTke MECTOPOXNAEHHI, BCKPHITHIX BEPTUKANLHBIMHE CTBOJIAMH.

- HayyHno-uccnenoBarenbckne M 3KCEpUMEHTANbHBIE HMCCNENOBAHMA IO OMpeAeneHuIo
3HAYCHHIT PaBHOY 1aIeHHOCTH BEPTHKANBHBIX CTBOJIOB OT BEpXHei KPOMKH CTEHKH Kapbepa.

- HucneHHOe MOAENNpOBaHHE HanpsXeHHO-1ePOPMHUPOBAHHOTO COCTOSHMUS MaccHBa FOpHBIX
NOPOA B 30HAX pAaCMONOXEHUA BEPTHKA/ILHBIX CTBONOB C YYETOM NapaMeTpoB Kapbepa,
ray6uHbl pa3paboTkH, PU3NKO-MEXaHHYECKUX CBOHCTB FOPHBIX Nopox...

- PaspaboTka o606umeHHON MeTOAMKH BHIGOpa MECTa PacoNOKeHHs BaioB BEPTHKANBHBIX
CTBOJIOB NPH COBMECTHOM 3KCMNIyaTaLHH MECTOPOXKACHHIA,

B KOTODOM NpOXOAHT nyGAMuHAA 3aIIHTA KAHAHAATCKOI
CKMH TOCYnapCTBeHHEIH TeXHHYECKUH YHUBEpCHTeT, Pecrybinka




Ouenkn kanaupatexoii AHCCepTanHK: &
Kanaupar paGotaer B BaHol y AKTYanbHOH ofnacTu HccnemoBaHmif: rae HaiTH
PCPTHKANBHBIA CTBON WA paspaGoTku nomseMHoro PYAHHKA TION OTKPBITEIM PYAHHKOM.
Pacnonoxenue CTBONa Haxo

AUTCA TOA BO3NCHCTBHEM AeOPMALMH OTKOCOB LIAXTHI, YTO

TPedyeT ray6okoro moHumanus FEOMEXaHWYECKOrO MOBEAEHHS, YTOObI TapaHTHPOBATH
6e3onachocTs cTBona. J[luc

cépTaums COCTOMT W3 YCTBIPEX pasfenoB Ino TeMaTHKeE
Hccnenosanus:

- AHanu3s cospemeHHoro COCTOSIHWA U YPOBHSA 3HaHMii B

Paspaborke MECTOPOXACHHA  Ha3eMHBIMH W MOA3EMHBIMM  MeTOfaMH  #o0bluM ¢
MCNOb30BAHNEM BepTHKANBHEIX CTBO/IOB /15 pa3paboTKH NOA3EMHOrO pyaHMKa.

- Hayuno-meropuueckue OCHOBBI BbIGOpa pauUMOHANBEHOrO PacnonoXeHHs BEPTUKANBHOro
CTBONA NP KOMGHHKPOBaHHOI paspaboTke MecTopoxaeHuii.

- Hccnenosanuye BEJIMYHHBI lIara BaNoB OT Kapeepa B COCTOAHMM pYAHHMKA «YIIKATHIH-3»
OAO «XKaiipemckuii I"'OK».

- Yncnennoe momenu
BbIPaboTOK B KOM6 Y

obnactu uccnenoBauuii 0 COBMECTHOM

POBaHKe 1eOpPMHPOBAHHONO COCTOAHMS Mace

MBa BONH3M BEPTUKANBHBIX
HHPOBAHHEIX CHCTEMAX rOPHBIX paboT.

31H YETBIpE YyacTy HaxogsaTcsa MEXAY BBEAECHHEM M 3aKIIHOYeHUEM.

KOTOpbLIE NOMOraloT Nyyllle NOHATL ee
N0K) W npunoxenuit (29 CTpaHul) c
KH H Tabnuus 6onsbiuoro pasMepa, ux

ConepxaHue,

AOTIONTHUTENBHOH HHOpMauyeit. Hekoropsie pucyn
MOXHO 6bL110 GBI Tyume pasmecTuTs B NPHIOKEHUH.

PaspaGoTanHsie Hayunbie pe3yneTarhi:

- PaspaGorka Hayuno-meronnueckux NPHHUMMOB U K
Pa3MEIUCHHA BEPTUKANBHBIX CTBONOB  IWAXT
MECTOPOXIEHHIT € y4yeToM HOBOro ¢akropa TexHoremnoro BO3NEHCTBUA - Kapbepa u
HEOMPEAEICHHOrO reOMEXaHUYECKOTO COCTOAHHA TOPHBIX TOPOZ B paitoHe NPUAMOYHOI 301!
- Knaccudukauus cnoco6os BCKPBITHA MOA3EMHBIX BOA npw KOMOHHHPOBaHHOM paspaGorke
MECTOPOXAECHHIA.

- PaspaGorana matematuyeckas mozens HanpsXeHHo
MaccuBa BOMM3H BepTHKANbHBIX BBIPAGOTOK a1s
TOPHBIX BBIPAOOTOK METOAOM KOHEYHBIX 31EMEHTOBR,
- YCTaHOBJIEHHe 3aBUCHMOCTEH M3MEHEHHs 3Haue
CTBONA OT MYGHHBI PacroNOKEHHUA HUCCTedyeMbIX
BEPXHEro Kpas Kapbepa 110 CTBONA.

- Paspa6orka oGo6ueHHol Metoanku BuiGo
CTBOJIOB NpH KOMOMHMPOBaHHO paspaGoTke

pHUTEpHEB BhIGOpa Mecta 6e3onacHoro
B YCNOBHAX KOMIUIEKCHOI pa3pabotku

~Ne(OPMHPOBAHHOTO COCTORHMS TOPHOTO
YCNOBHH KOMGUHMPOBaHHOI paspaboTku

HUA Hanpsxennit Bokpyr BEPTHKANBLHOIO
TOYeK, PNy6HHbI Kapbepa, paccTosHHA oT

P2 PaUMOHANBHOTO pasMmelieHUs BEPTHKANbHEBIX
MECTOPOXKIEHHIA,

NPHHLMNAM: aHanu3 npobneM, paspaboTka PEUICHNUA, peanu3aums pewmeHus u NOCTOSAHHOE
yayuwende. Kanaunar ucnons3osan HayYHbIE METOABI: MaTeMaTHyeckoe MOJIENIUPOBaHUe
FEOMEXaHMYECKUX 3alay M YUCNEHHOe MoaenupoBanue. Yro kacaercs HCCNENOBATENbCKHX
obnacteif, B auccepraumuu HCCNIENYeTCs npaKTHUYecKuii NpUMep U3 ropHomo6eiBaOWwEro
pernoHa KasaxcraHa. DT 3Hanus MOTYT OBITe MCNONB3OBAHEI § AN apyrux

ropHonobbiBatoMX  peroHoB.  Kawaupar ACMOHCTPHPYET ~ yMeHHME  WChonb3oBaTH
COOTBETCTBYIOLEE MPOrPAMMHOE obecrneyenue as peleHus npobnem.




DopmanbHocTy:

reoMexaHuyeckux pacteTax, Hanpumep ucnonslys ANSYS
PE3ynbTaToOB Heenenopanus.
- B auccepraunu nokasano Hebonbwoe Konnuectso cc

BUIOK (89) Ha HauMoHnanbHble M
MeXAyHapoHble nyGnukaumum (cm.

Caenyrowyio rnasy).



PeaynbTaThl HCCENOBAHHS ONYOIHKOBaHEI B CTaThax

JiuccepTauns cnocobCTBYeT nanbHeiimenm
a3BUTH
' ccnefoBaHui TOPHOTO fiena, Yy p 10 6asbl HayuHbIX 3HaHWi B 00JacTH

Cnabbie MecTa paGoTh:
ynylueH peabHbIA pacueT 3KOHOMMYecKux ¢
AKTOpPOB B pacnojioxeH NHAHHH

ya 6e30MaCHOCTD HITH Ha 3KOJIOTHYeCKye npo6new,1p P i A

Ha3BaHMH PHCYHKOB He YKasa :
B y Hbl WCTOYHWKM / aBTOp (NMTepaTypa, M3 KOTOpOH B3AT
pucyuox).
HeKOTOPg‘e TabNMUEI, HanpuMep 12,23, 24..., pacimpens! Ha BYX CTPaHHLAX, @ UX MECTO
JOIDKHO OBITH EaSMemeHo Ha OIHOW CTpaHHUE ANA Nyyilei YNTaeMOCTH.
Henpasu/bHbli HoMep dopmyasi (13.29) ynanserca co crpannust 79.
Her cnucka Tab/IHIL M PUCYHKOB.
Hcnonb3yeTcs Hegonbmoe KOJIMYECTBO JIMTEPATYPHBIX HCTOYHHKOB, Bcero 89; B ToM uHucie )
c0BCTBEHHBIX I/?y GHHK%uHﬁ U mnpeobnafaloT HECKONBKO ABTOPOB, TaK KAaK PYKOBOAWTEND
auccepraunu Mcabex T.K. - 10 pa3s; mexnynapoansx aBTopos Bcero 3! 3ta MUCponopuus
CcBHIETENBCTBYET O HU3KOW MHTErpallii MeXAYHAPOAHBIX 3HaHWH B ANCCEPTALIHIO. ‘
[IpeanoKeHHs MO AaNbLHEHIIMM HCCIeA0BAHHAM:
Brtoyaiite MeXAYHapOAHEIH OMBIT ¥ 3HaHUA!
CoyeraiiTeé TEXHUYECKHE HCCIEJOBaHUA C HCCNENOBaHUAMH B obnactd 3KOHOMHKH,
6e30MIaCHOCTH, OKpY>Kaloweil Cpeibl ¥ APYruX CBA3AHHBIX C 3THM BOTPOCOB.

Pe3yabTAThI r010COBAHHS / HAOMIOACHHSA / BbIBOABI:

Brarofaps Hay4HBIM JOCTHXEHHSM, OTPDKEHHBIM B AMCCEPTALHH 1 ny6auKauMax, KaHauaaT
cooTBeTcTBYeT TpeboBanuaM PhD.

[ToAnMUCABIUMNCA PELEH3EHT MpeaIaraeT MONOXHTENBHOe  O0COBAHHME KaHAMAATCKOH
KOMMCCHH O MPH3HAHMM HAMHMCAHHOW JMCCEpTaLud B 061aCTH FOPHOTO MAlIMHOCTPOCHMA.

JlomkHo 66ITH BO6GABIEHO PE3OME Ha AHTTUMCKOM A3BIKE.

02 Hosi6ps 2020

AR /0%

Mpodeccop, aokrop Carsten Drebenstedt
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