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The main research lines:

A scientifically based approach to solving the problems of developing technology
for supporting development workings ahead of the long wall face based on the control
of the stress-strain state of the contour rock mass is reflected in the dissertation.

Geological, mining and technological factors have the decisive effect on the
development of rock pressure resulting from the interaction of coal-bearing rocks with
mine workings.

In the dissertation, A. Zhumabekova presents the results of scientific and applied
research of production processes of the technology of carrying out preparatory work in
complicated mining conditions of coal seam mining; a software environment has been
developed for determining the stress state of rocks near mine workings in complicated
mining and geological and mining engineering conditions for predicting zones of
stratification of the massif; technological schemes of strengthening enclosing coal-rock
massif of workings have been proposed based on digital modeling of its strain state;
methods of controlling geomechanical processes in mining at deep levels of coal mines
have been created; prototypes of multi-level, multi-purpose strengthening systems for
the contour rock massif have been made, the implemented technologies of supporting
the working contours have been tested and monitored.

The scientific novelty of the thesis is justifying the qualitative and quantitative




parameters of the contour support systems of mine workings, taking into account
geomechanics of the coal-rock enclosing massif on the basis of the developed
technological approaches for developing safe conditions and increasing labor
efficiency in high-performance breakage and development faces; studying the stress-
strain state of the massif rocks when supporting workings in the zone of reference
pressure of the breakage face ahead of the long wall face; establishing the effect of
technological factors on the conditions for supporting the contours of mine workings:
the angle of inclination of the contour anchors to the stress state of the rock massif; the
location of the contour support relative to the bedding of rock layers; determining the
parameters of a single-level roof bolting; the location of the contour mount relative to
the elements of the development with heaving soil rocks; developing a support contour
beam over the working with establishing the effect of the enclosing rocks strength on
the magnitude of stresses and stratifications in the contour rocks.

Pilot testing of rope and composite anchors were carried out at the Abayskaya
mine of the CD ArcelorMittal Temirtau JSC in 2019, the work was carried out to mount
rope anchors, structures in the roof of the junction of the ventilation 231 xis.c drift with
the mounting chamber 231 gjs.c. All tested equipment has shown its efficiency and
feasibility of use when supporting the workings with the roof bolting. Pilot tests of the
BlockpurS polyurethane two-component resin were also carried out at the
Kazakhstanskaya mine in 2019. The tests were carried out in order to ensure stability
of the massif at the junction of the long wall face with the conveyor drift. The results
obtained in the work are not in doubt, they are reliable, obtained using modern research
methods.

The main research results were published in 22 editions, among them: 3 in
editions included in the Scopus database; 3 in editions recommended by the authorized
body (CCES), 11 theses of international scientific conferences. There were written in
English the following works: a tutorial; a textbook on the subject "Bases of Mining",
there were received certificates of intellectual property for electronic textbooks in

English. The results of scientific research obtained in the dissertation were introduced



into the educational process in the disciplines of specialties of the bachelor’s 5B070700
and master's degrees 6M070700 “Mining”.

The dissertation is a completed research work. The results of the work correspond
to the goals and objectives.

During training in doctoral studies Zhumabekova A. successfully completed an
internship at the Technical University of Freiberg Mining Academy from 10/25/2018
to 11/09/2018, Germany, Freiberg, according to the previously concluded bilateral
agreement and the invitation received. During the internship in the specified period, a
refresher course was conducted in mining with receiving supporting documents, which
permitted her to acquire and improve her research skills in the mining industry.

In connection with the foregoing, I believe that the dissertation work of Aila
Zhumabekova in the volume of research performed, relevance, scientific and practical
significance meets all the requirements for PhD dissertations and can be recommended
for defense at a specialized Council.

The trajectory of the research corresponds to the passport of specialty 6D070700
- "Mining".

May 25, 2020 r RE

Prof. Dr. Carsten Drebenstedt



Texuuuecknii ynupepcurter Dpaiibeprexkasi ropHasi aKajgeMust

OT3bIB HA IOKTOPCKYIO JHCCEPTAIHIO

Hmsn n pavunnsa kaaauaara: XXymabexosa Aiina

Tema noxropckoii quccepranun: Technology Development of Supporting Mine
Workings on the Basis of Controlling Stress-and-Strain State of the Contour Rock
Massif

O6J1acTh H3y4yeHMs JOKTOPAHTYPbI: TOPHAsl IPOMBIIIIEHHOCTS.

HauMeHoBaHMe yupesK/IeHHs, B KOTOPOM pa3ueniaeTcsi 00mecTBeHHAs! 3a1[UTa
nokTopckoi aucceprauuu: Kaparanmuackuiét ['ocynmapctBennbld TexHuueckuit
Vuusepcurtet, Pecrrybmika Kazaxcran

AKTYaJIbHOCTDb HCCJIeI0BAHUA:

Hay4yHo-000CHOBaHHBIN MOAX0] K PEUICHUIO MPoOieM pa3paboTKU TEXHOJIOTHH
MO PKaHUS IMOJATOTOBUTENIBHBIX BBIPAOOTOK BIIEPEAH JIaBbl HA OCHOBE YNPaBICHUS
HAIIPSDKEHHO-/1e(DOPMHUPOBAHHBIM COCTOSHHEM IPUKOHTYPHOI'O MacCHBa TOPHBIX
IIOPOJI OTPaXKEH B JAMCCEPTALIMOHHOI padoTe.

Ha pasBuTre ropHOro JaBieHUs, BOZHUKAIOIIETO B PE3yJIbTaTe B3aUMONECHCTBHS
YIJIEBMEIAIONIAX MOPOJ] ¢ FTOPHBIMU BBIPaOOTKaMU, pelIarollee BIUSHUE OKa3bIBAIOT
re0JIOTMUECKUe, TOPHOTEXHUUECKIE M TEXHOJIOTHYECKHE (haKTOPhI.

B mucceprammonnoi pabore XKymabekoBoit A.E. mpencTaBieHbl pe3yJIbTaThl
HAyYHO-TIPUKJIAJIHBIX HCCIEAOBAaHUN MPOU3BOJCTBEHHBIX IIPOLECCOB TEXHOJIOIHH
BEJICHUS TIIOATOTOBUTEIBHBIX pPabOT B CIIOXKHBIX TOPHO-TEXHUYECKUX YCIIOBUAX
0oTpabOTKM YTOJBHEIX IUIACTOB; CHOPMUPOBaHA IporpaMMHasl cpena JUIs
OmpesieNieHNs] HATIPSHKEHHOTO  COCTOSIHHSL TIOPOJ BONMHM3M TOPHBIX BBIpaOOTOK B
CIIO’KHBIX TOPHO-FEOJIOTMYECKUX W TOPHOTEXHHYECKUX YCJIOBUSIX pa3pabOTKH Ul
IPOTHO3MUPOBAHMS 30H PACCIOCHUSI MacCHBa; pa3paboTaHbl TEXHOJOTHYECKHE CXEMBI

YIPOYHEHHUS BMEIIAIOLIEro YIJIe-OPOAHOTO MaccHBa BEIpaboToOK Ha 6asze HuppoBOro



MOJIETIMPOBAHUS ero NeGOPMUPOBAHHOTO COCTOSHHS; CO3MAHBI CIIOCOOBI yIPaBICHUs
reOMEXaHHYECKMMH IIpOIleccaMM IIpM  BEISHHHM TOPHBIX paboT Ha riyGoKuX
TOPH30HTAX YTOJBHBIX 118X T; M3TOTOBIICHE! OITBITHO-IIPOMBILIIEHHbIE 0OPa3Ibl CHCTEM
MHOTOYPOBHETO, DPa3HOIENEBOT0 YIPOYHEHMs INPUKOHTYPHOTO MacCuBa TOPHBIX
IIOpOJI, MCIBITAHBI ¥ HPOBEACH MOHHTOPHHI BHEIPAEMBIX TEXHOJIOTMH KpeIIeHHs
KOHTYPOB BBIPaOOTOK.

Hay4yHasi HOBM3HA AMCCEPTALMOHHON PaboThl 3aKiodaeTcd B 00OCHOBAHUH
KAueCTBEHHBIX M KOJHYECTBEHHBIX NApaMeTpPOB CHUCTEM KOHTYPHOTO KpEIJICHHS
TOPHBIX BEIPa0OTOK C yUETOM TI'€OMEXaHMKH YIJIE-TIOPOAHOIO BMEIIAIOIIEro MaccHBa
Ha 0a3e pa3pabOTaHHBIX TEXHOJOTMYECKHMX IOIXOMOB I CO3JaHUs Oe30macHbIX
YCJIOBMHA W TOBBIIEHHS 3(QQMEKTUBHOCTH  Tpyda B BBICOKOIPOU3BOIAUTEIBHEIX
OYMCTHBIX W  IIOATNOTOBUTEIBHBIX  3a00fX;  MCCIENOBaHMHM  HAIPSOKEHHO-
1e(hOPMUPOBAHHOTO COCTOSHMS MACCHBA POPHBIX HOPOJ IIPH KPETUIEHHH BIPabOTOK B
30HE OIOPHOTO IABJIEHUS OYKCTHOIO 3a00s BIIEPEIH JIABBI, YCTAHOBICHUU BIIHAHUA
TEeXHOJIOIHUECKIX (PaKTOPOB Ha YCJIOBHS OIIEP)KaHUsI KOHTYPOB FOPHBIX BEIPAOOTOK:
yIria HAKJIOHA KOHTYPHBIX aHKEPOB Ha HAlPIKECHHOE COCTOSHHE MacCHBa TOPHBIX
IIOPOJ; PACIONIOKEHUS KOHTYPHOM KpemW OTHOCHUTENIPHO HallJJaCTOBaHHsA CJIOCB
TOPHBEIX IOPOJ; ONpPENECHHH MapaMeTpoB OJHOYPOBHETO Oa/NIOYHOTO aHKEPHOIO
KPEIUIEHHs;, PACIIONOXEHUS KOHTYPHOIO KpEIUIEHWs. OTHOCHUTENBHO 3JIEMEHTOB
BEIPAGOTKH IIPH ITyUeHMH OPOJ [IOYBBI; CO3AAHUH KPENEeXKHOH KOHTYPHOU Oainku Haj
BBIPa0OTKON C YCTaHOBJICHWEM BIHMAHUS  IPOYHOCTH BMEIIAONIMX  IIOPOA Ha
BEJIMYMHY HaNpPSHKEHUH U PACCIIOCHUH NIPUKOHTYPHBIX IMTOPOJI.

OnbITHO-TIPOMBIILIEHHbIE MCIILITAHUSA KaHATHBIX ¥ COCTABHBIX aHKEPOB OBbLIH
TIpoBesiennl Ha maxte «AGaiickasy Y] AO «ApcenopMurran Temupray» B 2019 roxy,
paGoOTEl TPOBOJUIINCE [0 YCTAaHOBKE KaHATHBIX AHKEPOB, KOHCTPYKLHUM B KPOBIIO
COTPSKEHUs BEHTUIAIMOHHOIO IuTpeka 231 xis.c ¢ MOHTaXHOM Kamepoi 231 xis.c.
Bce HCIBITAHHOE OOOpYNOBAaHME IIOKA3al0 CBOIO  pabOTOCIOCOOHOCTH |
IIeJIeCO0OPa3HOCTh UCIIOJIB30BaHMS TIPH KPEIUIEHHUH BHEIPaOOTOK aHKEPHOU KPEIIBIO.

Taxoxe ONBITHO-IIPOMBIIIJICHHBIE HCIIbITAaHM HOHHypeTaHOBOfI I[BYXKOMHOHCHTHOP'I



cmoniel  brioknypC  Geuim mpoBeneHsl 1maxte «Kasaxcranckas» B 2019 romy.
HcnpITanust IIPOBOAFIIUCH C T[eNbI0 00ecneueHusl yCTOMYUBOCTY MOPHOI0 MacCHBa Ha
COIPSDKEHUH JIaBBI ¢ KOHBeHepHbIM MITpekoM. IlomydeHHbIe B paboTe pe3ysIbTaThl HE
BBI3BIBAIOT COMHEHHS, JOCTOBEPHBI, IOJNy4YeHBl C HCIOJIB30BAHHEM COBPEMEHHBIX
METOJIOB MCCIIETOBAHNUS.

OcHOBHBIE Pe3yJIbTATHI HCC/IeA0BaHUM OITyONMKOBAHEI B 22 ITyOIUKALUAX B TOM
gycie: 3 B M3JaHUAX, BXOMAIIMX B 0a3y JaHHBIX KOMIIAHUU Scopus; 3 B H3JaHMIX,
peKoMeH TyeMbIX yrosHoMoueHHbIM opradoM (KKCOH), 11 Te3ucax MexAyHapOIHBIX
HaydHBIX KoH(epeHumid. Ha aHrimiickoM si3pIke pa3paboTaHBl: ydeOHOe IocoOue;
yueOHUK 1o muciumuimHe «OCHOBBI TOPHOIO Jejla», IOIy4YeHBl CBHUICTEIBCTBA
UHTEIUIEKTYJIbHOM COOCTBEHHOCTH Ha 3JIEKTPOHHBIC YIEOHUKHY Ha aHITIMACKOM SA3BIKeE.
[TonydyeHnusle B JUCCEPTAIMH PE3YyIbTAaThl HAYYHBIX MCCIENOBAaHMN BHEJIPEHBI B
yueOHBIM Tpollecc MO JUCUUIUIMHAM clelansHocTel Oakamaspuara 5B070700 u
Maructparypsl 6M070700 «I'opHOE meioy.

Jlucceprarus mpeacTapisieT co00i 3aKOHUEHHYIO Hay4HO-HCCIIEN0BATENBCKYIO
paboty. PesynbraTel paboThl COOTBETCTBYIOT LIEJIAM M 3a/(a4aM.

Bo Bpems oOyueHums B JokTopanType XymabexoBa A. yCHEIIHO IIPOIILIA
craxupoBky B TexnudeckoMm yHuBepcutere ODpaiibeprckasd I'opHas axagemus C
25.10.2018 r. mo 09.11.2018 r., l'epmanus - r. Opaiibepr, COMIaCHO 3aKIIFOUECHHOMY
paHee JBYCTOPOHHEMY TOTOBOPY U MOJIy4eHHOMY NIpUTIIAIIEHuUIO. B Xo1e mpoiaeHHO#H
CTaXXUPOBKY B YKa3aHHbIH leproj1 6611 IPOIIeH Kype MOBIIIEHHS KBATH(OUKALKMHY 110
FOPHOMY JI€JIy C TIOJYYeHHEeM IOATBEPKIAIOMIUX JOKYMEHTOB, YTO IIO3BOIHIO €M
npro6GpPECTH U YCOBEPUIEHCTBOBATh HABBIKM HAYYHO-HUCCIIENOBATENCKOM pabOTHl B
cthepe TOPHOTO JeNa.

B cBA3M C BBHIECKAa3aHHBIM CYATAIO, 4YTO JHCCepPTAIl[iOHHas paboTa
XKymabexkoBoii AMiel 10 OO0BEMY BBIIOJHEHHBIX HCCIENOBAHMH. AKTYyalbHOCTH,
HAYYHOM U MIPaKTHYECKOH 3HAUMMOCTH OTBEYAET BCEM TPEOOBaHUAM, IPENBABIAEMBIX
Kk PhD jucceprammsiMm M MOXeT OBITh pPEKOMEHIOBaHa I 3allUThl Ha

CIICIIMAIIM3UPOBAHHOM Cogere.




HampaBienne  TpOBENEHHBIX  HCCIENOBAaHUM  COOTBETCTBYET  IIACIOPTY
cnenuanbHocTr 6D070700 — «I'opHOE 1ETION.

25 mas 2020 r.
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