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The main research lines:

The dissertation by E.R. Khalikova is dealing with developing the technology
of driving mine workings based on analytical modeling of geomechanical processes.
It contains: present day ideas of the mechanism of deformation and destruction of
the rock massifs when driving and supporting mine workings; experimental
observations of the state of mine workings; studying the effect of tectonic
disturbances parameters in the occurrence of a coal seam on the support of mine
workings using the roof bolting; development of an effective design of multi-
purpose laying systems for supporting mine workings in long wall faces with a high
shift load and in breakage faces with high rates of movement; the results of
implementation and pilot tests of the developed technological proposals.

The goal of the dissertation consists in developing technological schemes of
strengthening the weakened rock zone at the intersection of the geological
disturbance with a development mine working (including at the entrance and at the
exit from it), which increase stability of the rocks surrounding the mine.

To achieve the goal, in the doctoral dissertation the following tasks have been
solved: There have been evaluated the mining conditions for the use of technological
schemes of supporting mine workings in mining operations; there have been
conducted mine observations to establish the defectiveness of the development
workings in coal mines driven in the zone of the geological disturbance effect; there

have been found the dependencies of the zones of destruction and reduction of the




rock strength along the perimeter of the mine on the geological and technological
parameters in the vicinity of the contours of the mine workings; there have been
found the patterns of developing deformation processes in mine workings, including
those in undisturbed and weakened by disturbances enclosing rocks; there have been
established the regularities and quantitative indicators of stresses of destruction and
displacement of rocks in the roof of the workings to develop methods of their
effective support; there have been proposed systems and tools of the roof bolting
during the operation of the workings, taking into account the geomechanicael state
of the contour massif; pilot batches of multi-level and multi-purpose hardening
systems for the rock mass have been manufactured and the implemented
technologies of supporting the mine working contours have been monitored; the
results of research on the improvement and implementation of technological
schemes of driving workings have been introduced; industrial experiments have
been carried out at the Abayskaya mine of the CD ArcelorMittal Temirtau JSC to
strengthen the roofing of the mine workings; there have been developed progressive
methods of supporting when driving workings in the areas of geological
disturbances; the technological schemes have been developed for the effective
support with the pillarless protection of the mine workings in the disturbed enclosing
massif.
The scientific novelty of the work consists in forming a progressive technological
solution that ensures when driving mine workings, through mounting anchors across
the supposed fault lines of the rocks of the immediate roof, a "contour rigid"
monolithic structure (with displacements of up to 150 mm) that works as a single
rock-support system when driving workings; moreover, at the meeting angle not
larger than 90°, increased stresses are characteristic at the entrance to the disturbed
zone, and at meeting angles larger than 90°, at the exit from the geological
disturbance with the treatment zone exceeding the daily movement of the face to the
excavation cycle (1.0 m advance supporting).

The reliable results obtained in the work are confirmed by the convergence of
the results of theoretical studies and experimental tests. In the framework of grant

financing projects with the Ministry of Education and Science of the Republic of



Kazakhstan CCSES, the following documents were received: acts of pilot tests,
letters of intent to introduce them into production, an act of introducing into the
educational process in the disciplines of the bachelor’s 6B07202 and masters’ the
6M07202 “Mining” specialties.

The main provisions of the dissertation have been published in 16 scientific
works, 1 of which is included in the Scopus database, 1 monograph, 6 in publications
recommended by the Committee for Control in the Sphere of Education and Science
of the Ministry of Education and Science of the Republic of Kazakhstan, 8 in the
proceedings of foreign international conferences.

When studying in the doctoral studies, E. Khalikova successfully completed an
internship at 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 within the indicated
period, a refresher course was conducted in mining with conferring supporting
documents, which allowed acquiring and improving her research skills in the mining
industry.

Due to the foregoing, I believe that the dissertation work of Elvira Khalikova
in terms of the volume of research, relevance, scientific and practical significance
meets all the requirements for PhD dissertations and can be recommended for

defense in a specialized Council.
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Texnuueckuit yausepcurer @paiidbeprekasi ropHasi akaJeMus
OT3bIB HA JOKTOPCKYIO JUCCEPTAIIUIO

Nms u pamuiina kananaaTa: XaaukoBa DabBUpa

Tema goxropckoii quccepraumu: Coznanue 3¢h(HeKTUBHON TEXHOIOTHH
IpoBeAeHMSI BEIPAOOTOK Ha 0a3ze aHAIUTUYECKOro MOJAEINPOBaHUs
reOMEXaHNYECKUX IIPOLIECCOB.

O6s1acTh H3yyeHHusi AOKTOPAHTYPHI: TOPHAS IPOMBIILICHHOCTb.
HaumenoBaHue y4pesKaeHHUs], B KOTOPOM pa3ueniaercs o0mecTBeHHAs
3alUTa AOKTOpckoi Aucceprannu: Kaparanauackuii ['ocynapcTBeHHBIN
Texunueckuit Yausepcuter, Pecniyonuka Kazaxcras.

AKTYyaJIbHOCTH HCCJICIOBAHUSA:

Huccepranmonnas pabora XamukoBod O.P. mocssimena paspaboTke
TEXHOJIOTHA TEXHOJIOTMU TPOBEACHUS BBHIPAOOTOK Ha  0ase aHAJIUTHUECKOTO
MOZENUPOBaHMUS TeOMEXaHUYECKUX MpoleccoB. B Hell conmepxarcs: coBpeMeHHbIE
MIPEICTaBICHUS 0 MeXaHu3Me Ae(hOPMUPOBAHHUS U Pa3pyIICHUs] TOPHBIX MAaCCHBOB
NPy TPOBEJACHUU ¥ TOJJEPXKaHUU TOPHBIX BBIPAOOTOK; SKCIIEPUMEHTATILHBIE
HaOMIOeHNsT 3a COCTOSHUEM TOPHBIX BBIPAaOOTOK; WCCIENOBAHUS BIIVSHUS
apaMeTpoOB TEKTOHUYECKMX HaApYyIISHWM 3ajeraHus yroJbHOIO IUlacTa Ha
KpeIUIeHHe TOPHBIX BBIPAOOTOK C aHKEpPHOH Kpembio; co3maHue 3(QexTUBHOH
KOHCTPYKIIMM  CHCTEM  MHOTOLEJIEBOTO 3AJI0OKEHHUs JUIsl KPEIUICHUs TOPHBIX
BBIPa0OTOK B JlaBaX C BHICOKOH CMEHHOW HArpy3Koil M B IPOXOJUECKUX 3a00s5X C
BHICOKMMH TEeMIIaMH IIOJABUTAHHUSA; pPeE3ylbTaThl peanu3alldd H  OIBITHO-
MIPOMBIIIIEHHBIX UCTIBITAHUN CO3aHHBIX TEXHOJIOTHYECKIX Pa3paboToK.

Ienb0 MaHHBIX JHCCEPTANMOHHBIX HCCIEIOBAHHM SIBISETCS pa3paboTka
TEXHOJIOTHYECKUX CXEM II0 YIPOYHEHHUIO OCIa0JIeHHON 30HBI TOPHBIX MOPOJ IPH
MIePECEYCHUH I'e0JIOTHYECKOT0 HapyIIeH s TOAr0TOBATEILHOM BEIpaboTKOH (B T.4.,
70 BXOJa W Ha BBIXOJIE U3 HEro), 00ecleynBaroIMNX TMOBBIIIEHAE YCTOWYUBOCTH
TOPHEIX ITOPOJ, OKPYKAIOIINX BEIPAOOTKY.

JUJIS1 MOCTHIKEHH Sl TOCTABJICHHOM LE€JIH B AUCCEPTAIMH PeLIeHbI CJIeAYIolHe

3aaadun. OIICHCHBLI TOPHOTCXHHUYICCKUE YCIOBU HPUMECHCHU TCXHOJIIOTHHCCKUX




CXeM KpeIUIeHHs BhIpabOTOK MpH rOPHOMOATOTOBUTENIFHBIX PaboTax; IMPOBEACHBI
IIaXTHbIE HAOJIONEHUS 110 YCTAHOBISHHIO Je(MEKTHOCTH IIOATOTOBUTENILHBIX
BBIPA0OTOK B YTOJBHBIX IIaxTax, MPOUICHHBIX B 30HE BIUSHHUSA IE€OJIOTUYECKHUX
HapYIICHWH; YCTaHOBJIEHbI 3aBUCHMOCTH Pa3MepOB 30H paspylIeHUd U CHUXKEHMS
IIPOYHOCTH FOPHBIX MOPOJI IO TIEPUMETPY BBIPAOOTKH OT I'€0JI0T0-TEXHOIOTHIECKUX
[IapaMeTPOB B OKPECTHOCTH KOHTYPOB TOPHBIX BBIpAOOTOK;  OIpPEAEIEHEI
3aKOHOMEPHOCTH Pa3BUTHUS MIPOLIECCOB JieopManyii B TOPHBIX BbIpaboTKax, B T.4.
B HEHapyIICHHOM ¥ OCJIa0JIeHHOM HapyLIeHUSMH BMEINAIOUIUX IIOpOJax;
YCTaHOBJICHBI 3aKOHOMEPHOCTA Y KOJMYECTBEHHBIE I10KA3aTElId HAIPsHKEHUM
pa3pyIlleHHs ¥ CMEILEHUs TOPOJ B KPOBJIE BEIPabOTOK I pa3paboTKH CIiocoO0B
uX 3 (HEKTUBHOTO MOAAEPXKaHuUL; CHOPMUPOBAHBI CUCTEMBI Y CPEICTBA AHKEPHOTO
KpeTuieHHUsI IPY SKCIDTyaTallliy BEIPAOOTOK € y4€TOM I'€OMEXaHUYECKOTO COCTOSHUS
IPUKOHTYPHOTO TOPHOTO MaccuBa MAacCHBa; M3TOTOBJICHBl  OIBITHO-
IPOMBIINIJICHHBIE MAPTUH CUCTEM MHOTOYPOBHETO UM PAa3HOLEIEBOIO yIPOYHEHHS
T'OPHOT'0 MacCHBa Y TPOM3BEeH MOHUTOPHHT BHEAPSEMBIX TEXHOJIOTUH KpeIIeH s
KOHTYPOB BBIpabOTOK; BHEAPEHBI PE3YJIbTATHl MCCIEJOBAHUN II0 COBEPLIEHCTBO-
BAHMIO U pean3alliil TEXHOJIOTHIECKUX CXeM IPOBEACHUS BEIPaObOTOK; IPOBEACHBI
IIPOMBIIIIEHHBIE OKCIIEPUMEHTH Ha Imaxte «Abalickas» Kaparanauackoro
yrojgpHOTO OaccefiHa IO YIIPOYHEHMIO IIOPOJ KPOBIM BHIPAOOTOK; CO3/aHBI
IIPOTPECCUBHBIE CIOCOOBI KpeIUIeHWsT TPH IPOBEJECHUM BBIPAOOTOK B 30HAX
reoJIOTUYECKUX  HapyLIeHUH; pa3paboTaHbl TEXHOJOTHYECKHE  CXEMBI
3G dEKTHBHOIO TIOICPKaHUS TIPH OECIeIMKOBOM TEXHOJOTHH OXpaHbl TOPHBIX
BBIPaOOTOK B HapyIIEHHOM BMEIAIOLIEM MaCCHBE.

Hayunasi HoBU3HA paboThI 3aKiI0YaeTcs B (OpMUPOBaHUY IIPOTPECCUBHOTO
TEXHOJIOTMYECKOTO PelleH s, 00ecreunBaroiiee Py MPOX0oIKe TOPHBIX BEIPAOOTOK
32 CYET YCTAaHOBKM aHKEPOB BKPECT IPEAIOIaraeMbIX JUHUH pasnoMa IOpPOJ
HEIOCPEICTBEHHON KPOBIIH, «KOHTYPHYIO KE€CTKYI0» MOHOJIUTHYIO KOHCTPYKIIHIO
(co cmerienusimu o 150 M), paboTarolIyro IpU IPOBEICHUN BBIPAOOTKH Kak
eIMHAs CHUCTEMa «IOpOJa-Kperby», NMpuYeM HpU yrie BcTpeun He Oonee 90°,
IOBBIIIICHHBIE HANpPSKEHUSI XapaKTepHBbI IIPU BXOJE B HAPYLICHHYIO 30HY, & IpPH

yriax Bcrpeun 6onee 90°, mpH BBIXOJE M3 I'€OJOIMUECKOro HapylleHUs C 30HOM




00paboTKH, NpEeBBIIIAIOINIE CYTOYHOE IOJBUTAHHWE IMPOXOJYECKOro 3ab0si Ha
BBIEMOYHBIHN IUKJI (3aKperuienue Hamepen 1,0 m).

IlosiyueHHbIle B paboTe JOCTOBEpHBIE pPE3yJbTaThl  IOJTBEPXKICHBI
CXOJIUMOCTBIO PE3YyJIbTATOB TEOPETUUECKUX UCCIIEIOBAHUMN U DKCIIEPUMEHTAIBHBIX
UCIBITAaHUHI. B paMKax BBIIIOJHEHUS IPOEKTOB 10 FPaHTOBOMY (PMHAHCUPOBAHHUIO C
KH MOH PK O6butd mosrydeHBI: aKThl OIBITHO-IIPOMBIIIICHHBIX HCIIBITAHHH,
IIPOTOKOJIBI O HAMEPEHUSIX BHEIPEHUS B IPOU3BOJCTBO, aKT BHEAPECHUS B yUCOHBIN
npouecc MO JUCHMIUIMHAM CHelualbHOCTeH OakamaBpuara 6B07202 wu
maructparypsl 6M07202 «['opHoe nemoy.

OcHOBHBIC NOJIOJKEHUS] THCCEPTAIUOHHON PpadoThl OmMyOIUKOBaHBEI B 16
Hay4YHBIX TPyZAaxX, | U3 KOTOPBIX, BXOJIUT B 0a3y maHHEIX Scopus, 1 MoHOrpadus, 6
- B U3JIaHUSIX, PEKOMEHI0BaHHBIX KOMUTETOM 110 KOHTPOJIIO B chepe 00pa3oBaHUs
u Hayku MOH PK, 8 — B 3apy0e)XxHBIX MeXTyHAPOIHBIX KOH(DEPEHIIUSIX.

Bo Bpems o0OydeHus: B JOKTOpaHType XaJMKOBa . YCIENIHO IPOIILIa
CTaXXUpPOBKY B TexHuueckoM yHuBepcutete @paitbeprckas ['opHas akamemus c
25.10.2018 r. mo 09.11.2018 r., 'epmanus - r. @paitbepr, coraacHo 3aKITFOYCHHOMY
paHee IBYCTOPOHHEMY JOTOBOPY M IIOJIYyYEHHOMY IMpurjamieHuro. B xoxe
IIPOMJIEHHON CTaXUPOBKU B yKa3aHHBIA MepUoi ObUT MPOHAEH KypC ITOBBIIICHHS
KBaJIM(UKALMK 10 TOPHOMY eIy C MOJyYeHHeM IOATBEPKIAIOIINX JOKYMEHTOB,
9YTO TI0O3BOJIMJIO €H MpHOOpEeCTH U YCOBEPIICHCTBOBATh HABBIKA HAYYHO-
UCCIel0BaTeNbCcKoM paboThl B chepe ropHOTO Jiena.

B cBsa3u ¢ BhINIECKa3aHHBIM CYHMTAIO, YTO JHMCCEepTallMOHHas paboTa
XanukoBoW ONBBUPHEI MO0 00BEMy BBIIIOJIHEHHBIX HCCIICIOBAHHUM, aKTyaJbHOCTH,
HAay4HOM M IPAaKTUYECKOM 3HAYMMOCTH OTBEYaeT BCEeM TPeOOBaHUSM,
npenbsaBisieMblx k PhD nuccepranusM u MokeT OBITh peKOMEHI0BaHA JIJIS 3AIATHI
Ha crnenuanusupoBanHoM Cosere.

25 man 2020 r.
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