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SUMMARY REPORT

Dissertation on seeking the academic Master’s degree in mining “Improvement
of technology of formation of compensatory space on the contact with filling mass”
consists of the following sections: “Definitions, symbol legends and acronyms”,
“Introduction”, “General”, “Conclusion”, “Bibliography” provided in 123 pages of
typescript.

General part of dissertation consists of 4 chapters and includes the following
sections: “Analysis of current state and directions for development of technology
options of ore excavation on the contact with filling mass”, “Research of strength and
deformation properties of filling mass and type of its fracture”, “Development of
recourse saving technology of ore excavation on the contact with filling mass”,
“Development of efficient schemes of ore excavation on the contact with filling mass
and cost-effectiveness analysis of process decisions”.

The number of illustrations provided in this dissertation is 57, tables - 20,
bibliography sources - 64.

The list of key words: Maleevskiy ore field; Maleevskiy Mine of Zyrianovsk
MCC, JSC Kazzinc; filling mass; ore excavation on the contact with filling mass;
material composition and structure of filling mass; safety and labor protection;
technical and economical indicators of ore excavation technology.

The importance of this research is as follows: experience of filling operations
on the mining industries demonstrates that in spite of process automation in preparing
of filling mix, the characteristics of generated filling mass do not always correspond
to required norms and standards. This problem is quite critical at present for
underground mines using for ore recourses excavations the longwall filling systems.
Insufficient strengths of the filling mass and its segregation lead to dilution of the ore
by filling mass, what gives negative influence on the ore concentration process.

The objective of the research: development of effective schemes of the ore
excavation on the contact with filling mass that help to increase the volume of
minerals excavation and decrease the dilution of the ore by filling mass. Also it
allows to increase the benefit of mining industries while the arrangement of safe work
conditions.

The subject of the research: the technology of formation of plastic filling
masses and schemes of ore excavation on the contact with filling mass while
developing the ore deposits by operating systems involving backfilling of excavated
spaces.During the research the complex research method was used which includes the
following: analysis and scientific summary of scientific and technical information,
analysis of technical and economical indicators of mining complex, laboratory and
in-industry experience tests on identification of strengths and deformation
characteristics of filling mass, laboratory tests on examination of material structure
and characteristics by raster electron microscope methods including the energy-
dispersive analysis, mass-spectroscopic analysis with inductively coupled plasma,
mathematic statistics methods, mathematic-economical modeling, in-industry tests
and introduction of recommendations in to operations.



The main results, practical conclusions and recommendations obtained
while performing of theoretical and experimental tests are as follows:

1) Tests conducted on the raster electron microscope demonstrated that the
composition of filling mass on Maleevskiy Mine, JSC Kazzinc, is quite
unhomogeneous. As a result of laboratory tests on X-Ray diffraction meter X’Pert
PRO it was found that clay intrusions in the composition of dump sands used as inert
aggregate for filling mixtures on the Maleevskiy Mine Drilling and Blasting Complex
1s 45%.

2) Scientific and methodological foundations of system and complex approaches
have been developed for justification of effective compositions of filling mixtures
and schemes for backfilling of excavated chamber cavities subject to ore excavation
on the contact with filling mass.Effective compositions of filling mixtures applicable
for Maleevskiy Mine conditions subject to ore excavation on the contact with filling
mass have been justified and are as follows.

3) On the level of innovation the original schemes of backfilling works have
been developed for excavated chamber cavities on the contact with ore mass which
provide the decrease of filling mass segregation and formation of reinforced
backfilling layer on the contact with ore what at the end increase efficiency and
safety of mining operations.The methods of compensatory space formation in
hardening filling mass without developing cut-out raises give opportunity to decrease
labor input and complexity of compensatory space formation. Economical effect from
use of polystyrene for formation of cut-out raise in the filling mass of Maleevskiy
Mine is 46885,5 thousands KZT per year.

4) On the Maleevskiy Mine of Zyrianovsk MCC, JSC Kazzinc, the developed
schemes of ore excavations on the contact with filling mass have been suggested for
practical realization with the achievement of high technical and economical
indicators of ore production with minimal losses and dilution of ore by filling mass
and disposal of mining and concentration wastes in the backfilling. Safe work
practices have been developed for ore production processes on the contact with filling
mass.

5) Expected economical effect from practical use of suggested scheme of
recourses mining in priority IV chambers with excavation of ore from under the ore
console and formation of plain bottom will be 10035 thousands KZT per year.

Novelty of dissertation comprises the following:

- development of effective schemes of the ore excavation on the contact with
filling mass that help to increase the volume of minerals excavation and decrease the
dilution of the ore by filling mass. Also it allows to increase the benefit of mining
industries while the arrangement of safe work conditions;

- research tests on identification of composition and structure of the filling mass
on Maleevskiy Mine of Zyrianovsk MCC, JSC Kazzinc;

- on X-Ray diffraction meter X Pert PRO it was found that clay intrusions in the
composition of dump sands used as inert aggregate for filling mixtures on the
Maleevskiy Mine Drilling and Blasting Complex is 45%;



- effective compositions of filling mixtures applicable for Maleevskiy Mine
conditions subject to ore excavation on the contact with filling mass have been
justified and are as follows.

Practical value of the research comprises the following:

- development of schemes and recourses mining technology from the contact
with filling mass during longwall mining can be utilized on the underground mines
which use backfilling operations;

- development of methodology to estimate the influence of process parameters of
ore excavation on the contact with filling mass on the production efficiency;

- development of original efficient schemes of ore excavation on the contact with
filling mass.

Scientific value of the research:

- Conducted complex theoretical and practical tests to define optimal
compositions of backfilling mixtures for the environment of Maleevskiy Mine.

- Developed the methodology of the reveal of efficient schemes in the ore
excavation on the contact with filling mass, which helps to increase the efficiency
and safety of mining operations on the underground mines using the backfilling
operations.

The following 6 claims for invention have been raised subject to this
dissertation:

1 Methods of drifts development in the hardening filling mass, MITK® E21C
41/16 (co-authors: Shaposhink Yu. N., Berezikov E.P., Shaposhnik S.N., Krupnik
L.A., Morozov A.N.);

2 Blasting as the method for compacting of filling mass, MITIK® E21C 41/16 (co-
authors: Shaposhink Yu. N., Berezikov E.P., Shaposhnik S.N., Krupnik L.A.,
Morozov A.N.);

3 Methods of drifts development in the hardening filling mass, MIIK® E21C
41/16 (co-authors: Shaposhink Yu. N., Berezikov E.P., Shaposhnik S.N., Krupnik
L.A., Morozov A.N.);

4 Erecting of the partition in the underground development, MIIK® E21F 15/00
(co-authors: Shaposhink Yu. N., Shaposhnik S.N., Krupnik L.A.);

5 The method of the excavation of ore massive, MITK® E21C 41/16 (co-authors:
Shaposhink Yu. N., Shaposhnik S.N., Krupnik L.A.);

6 The method for strengthening of the external walls of the artificial massive,
(co-authors: Shaposhink Yu. N., Shaposhnik S.N., Krupnik L.A., Morozov A.N.,
Merzlyakov S.S.);

The following articles have been published subject to this dissertation:

1 Shushkevich K.A., Shaposhnik Yu.N. Sampling of process ore // Materials of
V international scientific and technical conference of young scientists, students,
specialists and magistrands “Progressive methods and technical means to increase the
efficiency of energy-intensive units and mining process complexes-2009”:
Krivorozhskiy Technical University, 2009/ pg.11-14.

2 Shushkevich K. A., Shaposhnik Yu.N. Ways of improvement the technology of
filling mass formation in the underground mines // Materials of V international
scientific and technical conference of young scientists, students, specialists and



magistrands “Progressive methods and technical means to increase the efficiency of
energy-intensive units and mining process complexes-2009”: Krivorozhskiy
Technical University, 2009/ pg.24-26.

3 Shushkevich K.A., Shaposhnik Yu.N., Povarenkin M.A., Shaposhnik S.N.
Improvement of ore recourses mining in the underground mines of JSC Kazzinc //
Materials of IX Republican scientific and technical conference of students,
magistrands, post graduates and young teachers “Creative-ness of the youth for
innovation development of Kazakhstan”: EKSTU named by D.Serikbayev, Ust-
Kamenogorsk, 2009. — pg.336-338.

4 Shushkevich K.A., Shaposhnik Yu.N. Effective technology for ore excavation
on the contact with filling mass // Materials of XVI Russian student scientific and
technical conference* The youth and the science of XXI century”, Zheleznogorsk:
Zheleznogorskmining and metallurgy college, 2009

5 Shushkevich K.A., Shaposhnik Yu.N. The ways for improvement the
technology of the ore excavation on the contact with filling mass // Materials of 1X
Regional conference of young scientists ““ Science and innovations of XXI century”,
Surgut: Surgutskiy State University of Khanty-Mansiisk autonomous district —
Yugry, 2009. pg.69-70.

6 Shushkevich K.A., Shaposhnik Yu.N. Resource saving technology of mining
operations on the underground mines of East Kazakhstan // Materials of VII
International scientific and practical conference of students, post graduates and young
scientists “ Ecology and scientific and technical progress”, Perm, Perm State
Technical University, 2008. — pg.302-304.

7 Shushkevich K.A., Shaposhnik Yu.N. Diversification of components for
backfilling mixtures on the underground mines of JSC Kazzinc // Materials of VII
International scientific and practical conference of students, post graduates and young
scientists* Ecology and scientific and technical progress”, Perm, Perm State
Technical University, 2008/ - pg.305-307.

8 Shushkevich K.A., Shaposhnik Yu.N. Improvement of technology for the
formation of cut out rise in the filling mass on the underground mines on the JSC
Kazzinc // Materials of IX Regional conference of young scientists “ Science and
innovations of XXI century”, Surgut: Surgutskiy State University of Khanty-
Mansiisk autonomous district — Yugry, 2009. — pg. 71-72.

9 Shushkevich K.A., Shaposhnik Yu.N., Shaposhnik S.N. Management of
conditions for backfilling mixtures on the mining complexes of JSC Kazzink //
Materials of Russian scientific and practical conference of young scientists and
specialists “Priority ways of the modern Russian Science by Young Scientists eyes”.
Rjazanskiy State University, Rjazan, 2009.

10 Shushkevich K.A., Shaposhnik Yu.N., Shaposhnik S.N. Effective use of
mineral recourses on the mining complexes of East Kazakhstan // Materials of
conference of young scientists from Central Federal District “Progressive ways of
scientific researches”, Kaluga, 2009.

11 Shushkevich K. A., Shaposhnik Yu.N., Shaposhnik S.N. The ways of problem
solving with industrial safety on the mining complexes of East Kazakhstan //
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“Progressive ways of scientific researches”, Kaluga, 2009.



BBEJAEHUE

Kak n3BecTHO, cerogHs rOpHO-METAJUTYPru4YecKasi OTpacib JAeT OKOJIO YETBEPTH
MIPOMBIIIEHHON IPOYKIMU CTPaHbl, €€ J0Js B 00111eM 00beMe SKCIIOpTa COCTABIISET
oko1o 20%.

I'maBoro rocynapcrBa u IlpaButensctBoM PK mepen ropHo-meramnypruyeckou
OTpacibl0 CTaBUTCSA 3ajaya oOecleyeHus YJIBOEHUsT oObeMa MPOU3BOJACTBA U
sKCropTa NpoAykiuu otpaciud K 2015 roay, yrioyOneHue nepepabOTKH U CO3/laHUE
0oJiee BBICOKHX MEPEIEIIOB.

OMnbIT 3aK1aI0YHBIX pa0OT HA TOPHOAOOBIBAIONTUX MIPEANPHUITHAX TTOKA3bIBALT,
YTO, HECMOTPS Ha aBTOMATU3aLMIO MPOLiecca MPUTOTOBIEHHUS 3aKJIaI0YHON CMECH,
XapaKTePUCTUKHU CPOPMUPOBAHHOTO 3aKJIaIOYHOIO MACCHBA HE BCEra
COOTBETCTBYIOT HOPMATHBHBIM.

Jlannas mpo0Giiema BecbMa akTyalibHa Ha CETOAHSIIHUMN I€Hb JJIS TIOJI3€MHBIX
PYJIHUKOB, UCTIONB3YIOIIUX JIJIsl BHIEMKH 3aI1aCOB Py CUCTEMbI pa3pabOoTKH €
3aKJIQJKOM CO CIUIOIIHOM BhIEMKOW. HemocTtaTouHas mpoYHOCTh 3aKIaI0YHOTO
MacCHBa U €T0 PacCIOCHHUE NMPUBOASAT K MOBBIILIEHHOMY pa3y00KUBAHUIO PYTHOM
MaccChl 3aKJIaJIKOM, YTO HETraTUBHO CKAa3bIBAETCS Ha Ipoliecce 00oralieHus pyabl.

B nHaunbonee ®eCTKUX YCIOBHIX HAXOAUTCS CIOM 3aKJIaIOYHOIO MaccuBa IO €ro
KOHTaKTy C TMOJE3HbIM MCKOIaeMbIM. B mporiecce BBIEMKM PYIHBIX 3aIacoB
KOHTaKTHBIN CJIOM BBIAEPKMBAET MAaKCHUMaJlbHbI€ HATPY3KH OT B3pBIBOB, a MPU €TO
OOHa)KEHUU Ha TIOBEPXHOCTHBIA CJION JIEWCTBYET Harpy3ka OT TOPHOIrO JABJICHUS U
NABJICHUS. CO CTOPOHBI 3aKJaJO4YHOrO0 MaccuBa. Bo3aelicTBUE B3pBIBHBIX BOJIH
MPOSBIIAETCS B ATUX YCJIOBUSX B BUJE BBHIBAJIOB U OOpYIIEHUN OETOHHOW 3aKiaJKH,
YTO BBI3BIBACT MPOOJIEMBI TMPU OOOTAIICHUU PYAbl U YBEIUYCHHUE COJCPKAHUS
BpPEIHBIX MPUMECEHN B PyJi€, @ TAKKE MPUBOJUT K MOBBIIIEHHOW OMAaCHOCTH TOPHBIX
paboT.

[TapameTpbl TEXHOJIOTUYECKUX CXEM BBIEMKH 3a1aCOB PYy/bl HA KOHTAKTE C
3aKJIaIOYHBIM MaCCHUBOM JIOCTATOYHO MOAPOOHO U3yUEHBI, OJJHAKO Psii BOIIPOCOB,
CBSI3aHHBIX C (DOPMUPOBAHUEM MPOYHBIX U TUIACTHYHBIX 3aKJIaJOUYHBIX MACCUBOB U
TEXHOJIOTMEN BBIEMKH 3aI1aCOB Pyl HA KOHTAKTE C 3aKIaJKON HE JOCTATOYHO
M3YYEHBI, YTO MOATBEPAKIAAET AKTYaJIbHOCTh TEMBI HCCIIEIOBAHUI AUCCEPTALIUH.

Hayunast HoBU3HA paOOThI 3aKII0YAETCS B CIACAYIOLIEM

- pa3paboTaHbl METOIUYECKHE MOTOKEHUS ISl pa3pabOTKU palMOHATBHBIX CXEM
BBIEMKH 3aI1acOB PY/l Ha KOHTAKTE € 3aKJIaIOYHBIM MAaCCHUBOM, MO3BOJISIOIINX
MOBBICUTb MOJTHOTY BBIEMKH IMOJIE3HOTO UCKOMAEMOT0 U CHU3UTH Pa3yOOKUBaHHE
PYIIbI 3aKIaJ0OYHBIM MaTEPHUAIOM, MMOBBICUTH TPUOBLIILHOCTD Pa0OTHI
rOpHOI00BIBAIOIIMX MPEANPUATHN ITPU 00ecTieueHnr O€30NacHbIX YCIOBUN padoT;

- MPOBEJCHHUM HCCIEJOBAHMI IO YCTAaHOBJIEHUIO BEIIECTBEHHOIO COCTaBa H
CTPYKTYpPBI 3aKJIaJIOYHOr0 MaccuBa Ha ManeeBckom pyaHuke 3bipsiHoBckoro I'OK
AO «Ka3muaky;

- Ha nudpaxTomeTpe peHtreHoBckoM X’ Pert PRO ycTaHoBieHO, YTO TIIMHUCTHIE
BKJIIOYEHHUS B COCTAaBE OTBAJIBHBIX IIECKOB, UCIOJIb3yEMBIX B COCTaBE 3aKJIaJOYHBIX
cMecel B KadecTBe HMHepTHOro 3amojuurens Ha bB3K ManeeBckoro pyaHuka,
3aHUMaIoT 45%;



- YCTaHOBJICHBI PAIlMOHAJIbHBIE COCTaBbl 3aKJIAJOYHOM CMECH MJid YCIOBUU
Maneesckoro pynunka AO «Kas3mumHK»: meMeHT - meMeHT M-400 - 60 xr/m’;
rpaHiUIak MOJOTHIN, kiace - 0,08 - 120 KF/M3; rpaHuuIak MoJoThIH, kiaacc +0,08 -
120 xr/m’; mecku orBanbHbe + 2,5 - 470 Kr/M°; nerkas bpakmus + 2,5 - 705 KT/M;
yIEeTbHBIN pacXo/1 IIIMHUCTBIX BKIIFOYEHHUH B OTBAIBHBIX Meckax — 45%; X03nUTheBas
BOzIa - 460 Kr/M.

B nactosiiuee Bpemss B Bocrounom Kazaxctane oTpa®oTky Ooratbix
MECTOPOXKICHHUM MOJE3HBIX UCKOMAEMBIX C 3aKJIaIKOW BHIPAOOTAHHOTO MPOCTPAHCTBRA
OCYLIECTBIISIIOT KPyIHbIE TOPHOAOOBIBaIOlME KOMIaHuUW, Takue kak TOO
«Kopnopanus «Kazaxmbic» 1 TOO «Ka3muHK».

Ha Tumunckom pyanuke Pupaepckoro I'OK TOO «Ka3uuHk» 17 BBIEMKH
3a1acoB py/1 NPUMEHSIOT OJIPTaXKHO-KaMEPHBIE CUCTEMbI Pa3pabO0TKH C 3aKJIaJIKOU U
MPUMEHEHUEM CaMOXOJHOTO oOopynoBanus. Jlo mocieaHero BpeMeHU OCTPO CTOSLI
BOIIPOC O MPUOCTAHOBKE PabOThI pyAHHKA.

Ha Punnep-CoxonsHoMm pyanuke Puanepckoro I'OK TOO «Ka3umHk» miid
BBIEMKHM 3allacoB pyJ MPUMEHSAIOT TaKXKe TMOAITAXKHO-KAMEpPHBbIE CHUCTEMBI
pa3paboTKK € 3aKJIAJIKOW U MPUMEHEHHEM IEePEHOCHOro 00opynoBaHusi. B cBs3m ¢
HEOOXOJIUMOCTHIO BBIMIOJHEHUSI MOCTaBJIEHHON PYKOBOJCTBOM KOMIIAHUM 3ajaydei
yJIBOCHUS MPOU3BOJCTBEHHON MOIIHOCTU PYJIHUKA U JOCTHXKEHHUS TOJ0BOM AOOBIUU
pynbt 4000 ThIC. T, MJIAHUPYETCS B JaJIbHEHIIIEM HCIOJIb30BAaHHE MaJIorabapuTHOTO
CaMOXOJIHOT'0 000PYI0BAHHUS.

BrieMKky 3amacoB pyJl Ha KOHTaKTe C 3aKJaJOYHbIM MacCHUBOM Ha MaieeBckoM
pynnuke 3pipsHoBckoro 'OK TOO «Ka3uuHk» Tpou3BOIAT NOA3TAXKHO-KaMEPHBIMU
cUcTeMaMu pPa3pabOTKU € 3aKIAJAKOW W MPUMEHEHHEM MOOWJIBHOTO JU3EIbHOTO
CaMOXOJIHOTO  OOOpYAOBaHUS W  JU3ENb-TpoJuleiiBo30B.  [Ipou3BoacTBEeHHas
MOIIHOCT, ManeeBckoro pyaHuka B 2250 Teic. T B roj Oyner NOAIEpKUBATHCS
opueHTHpOBOYHO A0 2017 roxa.

OcHoBHBIE 00BEMBbI JOOBIYM PYIbl, HM3BJIEKAEMBbIE B YCIOBHSIX KOHTaKTa C
3aknagouHbiM MaccuBoM, B TOO «Kopnopanusa «KazaxmpIC» NpOU3BOAAT Ha
OpnoBckoM U ApTEMbEBCKOM pyIHUKaX. BbleMKy 3amacoB pyl Ha JIaHHBIX
TOPHOJOOBIBAIOMIMX — MPEANPUATUSAX  MPOU3BOASAT  CJIOEBBIMH M IMOAITAXKHO-
KaMEpHBIMU CHUCTEMaMHU pa3pabOTKU C 3aKIAJKOW M NMPUMEHEHHEM CaMOXOJHOIO
00opy1I0BaHMUS.

B cBsi3u ¢ yBenuueHreM mpou3BOACTBEHHON MOIHOCTH Cy3/1alIbCKOr0 PyJIHUKA
OUK «Anem» kommnanuu «Cesepctaiib» ¢ 300 10 500-600 ThIC. T B TO ¥ IEPEXOI0M
TOPHBIX padOT Ha MIYOOKHME TOPU30HTHI MIIAHUPYETCS HMCIOJIb30BaTh NMPU BBIEMKE
3aMacoB pyA MOJATaXKHO-KaMEpHbIE CHUCTEMbl pa3pabOTKHM € 3aKIagKod u
MPUMEHEHUEM CaMOXOIHOT0 00opyAoBaHUs. B HacTosiee BpeMs peuiaeTcsi BOIpoc
O CTPOUTENBCTBE TIOJ3EMHOTO WM TMOBEPXHOCTHOTO OETOHO-3aKJIaJJOYHOIO
KOMILJIEKCA.

B coorBercTtBUM ¢ mnpoekToM «Pa3Beaka TiIyOOKHX TOPU30HTOB M OTOOP
MIPOMBIIIJIEHHON TeXHOJIoru4eckol mpoOsl mectopoxienus CexucoBckoe» ITOO
«lopaopyanoe mnpennpusarue «CekucoBckoe» Kommanuu «Hambledon mining
company Limited» npu mnepexoje Ha NOJI3EMHYI0 OTpPaOOTKY MECTOPOXKICHUS
IUTAHUPYETCS B NPEIOXPAHUTEIBHOM Leluke pycia peku CeKucoBKa BBIEMKY



3aMmacoB pyJ OCYIIECTBISATh CHCTEMaMU pa3pabOTKU € 3aKJIAJKOM WM BO3BECTU
MPEeIOXPAHUTEIBHYIO 3AIUTHYIO OETOHHYIO KOPKY.

B Hacrosimee Bpemss mpH BCEBO3pacTalOUUMX O0bemMax JOOBIYM TMOJE3HBIX
MCKOIAEMbIX U3 HEApP UX MOTEepU U pa3yOOKMBAHHE HE CHIDKAIOTCS, a B OTAEIbHBIX
ciydasx Bo3pacTaioT. Hambosiee mepcreKTUBHBIM HaIpaBICHUEM, C TOYKH 3pPEHUS
COKpAILIEHUs MOTEPh U Pa3yO0KMBaAHMUS, SIBJSETCS IPUMEHEHUE CUCTEM pa3pabOTKH €
3aKJIaJIKOW BBIPAOOTaHHOIO MpocTpaHcTBa. [Ipu mpuMeHeHuu cucteM pa3paboTKu ¢
3aKJIAaIKOM CyMMapHas BEJIMYMHA MOTepb U Pa3yO0KMBaHUS PYIbl COCTaBisAeT 3-
10%. Opnako mpu cucTeMax pa3padOTKM C 3aKJIaKod Npu OTOOMKE pyabl
3aKJIaI0YHBIA MaCCUB MOXET OBITh MOBPEXKICH B pe3yiIbTaTe B3phIBAHUS CKBAXKHH.

Ha wmuHorux pyaHukax pa3yOoKMBaHUE pPYIbl  3aKIaJ0YHBIM MaTepUaIoM
MPUBOJUT K PE3KOMY YXYALICHUIO U3BJICUEHHUS] METAJJIOB MpU oOoraimieHuu (morepu
py OO0OTAIlEHNHU TOYTH PaBHBI pa3yO0KMBaHUIO Mpu 100bIye). MHoraa ymepb ot
CHI)KCHMSI W3BJEYECHHUS NpH OOOralleHHH u3-3a pPa3zyOO0XKUBaHUSA 3aKJIaJ0YHBIM
MaTepralioM MOXKET 3HAUUTENIbHO NIPEBBIIIATH BCIO CYMMY 3aTpaT Ha 3aKJIaJIKy.

OTtbolika 3amacoB pyAbl Ha KOHTAaKT€ C 3aKJIAJJOYHBIM MACCHUBOM SIBIISETCS
BKHOM TEXHOJOTMYECKON omepalnuel MNpu CIUIOMIHBIX CHUCTeMax pa3paboTKu ¢
3aKJIaJIKOM.

[Ipaktuka pa3pabOTKU MECTOPOXKIECHUN pa3pabdaThIBAEMbIX CHUCTEMaMH C
3aKJIaJIKOM, TIOKA3bIBAET, YTO MO BO3JEHCTBUEM TMHAMUUYECKUX HArpy30K B MacCUBE
3aKIaKM  O0pa3yloTcs TpPEIIMHbI, MPOUCXOJUT pPa3pyUIEHUE HCKYCCTBEHHOI'O
MaccuBa M pa3yOOKMBaHWE OTOMTON  pyAbl 3aKJIaJOYHBIM  MaTepUAJIOM.
Pazy0oxxuBaHue MOXKET JOCTUYD 3HAUUTENbHBIX BeauuuH - 10-15%. Pa3zyboxuBanue
PYIbI 3aKJIaJIKOW, B 0COOEHHOCTH TBEPJICIONIEH, PE3KO CHIDKAET U3BJICUECHUE MeTaslia
pu GJIOTAUU U TPUHOCUT OLLYTUMBIN yiiepO npeAanpusThio.

B nuccepraummu  npomoykeHbl W yrayOJeHbl  MCCIEAOBATENbCKHE U
HKCIIEPUMEHTATBHO-UCCIE0BATEIbCKUE PAOOThI, BHIMOJHEHHbIE Ha JIa0OpaTOPHOM
obopynoBanuu jadoparopun unxkeHepHoro npoduias BKI'TY um. JI. Cepuxbaena
«IPTETAC».

Hcxons U3 BBIIEU3NI0XKEHHOTO, IENbI0 HCCIEIOBAaHUMN SBIsieTCsl pa3paboTka
palMOHAJIHBIX CXEM BBIEMKH 3allacoB PYJ Ha KOHTAKTE C 3aKJIaJI0YHBIM MACCHBOM,
MO3BOJISIIOLIUX TMOBBICUTh TMOJHOTY BBIEMKH IIOJIE3HOTO HCKOMAEMOIo0 W CHHU3UTH
pa3yOOXKMBaHUE PYIbl 3aKJIAaJOYHBIM MaTEpHaOM,  IOBBICUTH NPUOBUILHOCTD
paboThl TOPHOIOOBIBAIOIINX NPEANPUATUN MpU oOecrieueHrH Oe30MacHbIX YCIOBHIMA
paboT.

B kavectBe 0OBEKTa wHcCClieOBaHUN BbIOpaHa TEXHOJOTUS (HOPMHUPOBAHUS
IUTACTUYHBIX 3aKJIaJ0YHBIX MAacCMBOB M CXEMbl BBIEMKH pyJIbl Ha KOHTaKTe C
3aKJIAKOW TMpHU pa3pabOTKe PYIHBIX MECTOPOXKICHUN cUCTeMaMu pa3paboTKU ¢
3aKJIaIKOM BBIPAOOTAHHOTO MPOCTPAHCTBA.

[Ipenmer wuccineaoBaHMM — TMPOYHOCTHBIE, YHOpyrue U JAePopMallOHHBIE
CBOMCTBa 3aKJaJOYHOr0 MaccuBa Ha MaineeBckoM pyaHuke 3pipsaHoBckoro I'OK
TOO «Ka3uuHk».

3ajauun UcciIe10BaHNMN:

1. UccnenoBath CTPYKTYpPY M BEIIECTBEHHBIM COCTaB 3aKjagku Ha MajeeBCKOM
pyanuke 3pipsiHoBcKoro 'OKa AO «Ka3znuHk».



2. O06ocHOBaTh palMOHAJbHBIE COCTaBbl 3aKJIAJIOYHBIX CMECed B YCIOBHIX
BBIEMKH PYy/bl Ha KOHTAKTE C 3aKJIaJOYHBIM MacCHMBOM B YCJIOBHSX MaieeBCKOro
pyIHUKA.

3. Pa3paborath MeTOAUKY M OOOCHOBaTh KPUTEPUU BBHIOOpA pPALMOHATIBHBIX
CXEM BBIEMKH PYJIbl HA KOHTAKTE C 3aKJIAJIKOM C y4eTOM BO3JIEUCTBHUS TOPHBIX pabOT
Ha OKPY>KaloIIyIO Cpey.

4. YCOBepIIEHCTBOBATh CYIIECTBYIOIIME TEXHOJOTHU BBIEMKH pPYIbl Ha
KOHTaKT€ C 3aKJIagKoM ¢  JOCTIDKCHHEM BBICOKMX TEXHHKO-3KOHOMHUYECKHX
rokaszaTtesed Mo0buM pyAbl IPH MUHUMAJIBHBIX TMOTEPSIX M Pa3yOOKUBAHUU PYIbI
3aKJIAJOYHBIM ~ MaTepHaJioM C yTWIM3alMed B 3aKIajKy OTXOJIOB TOPHO-
000raTUTEILHOTO TMPOU3BOJICTBA, pa3paboTaTh PEKOMEHIAIMU M TMPEJI0KECHUS T10
MOBBIICHUIO 3P(HEKTUBHOCTH BHIEMKH 3aM1acoB Py Ha KOHTAKTE C 3aKJIaKOM.

5. IlpoBect OIIEHKY JKOHOMHYECKOM dSP(HEKTUBHOCTH ¢ YCTAaHOBUTH
paloHagbHbIe 00JIACTH TPUMEHEHMs] PEKOMEHIYEMBIX TEXHOJIOTHMH 3aKJIaJOYHBIX
paboT.

Hayunbie mosioxeHust, BBIHOCUMbIEC Ha 3aIlUTY:

- ¢popMHUpOBaHUE TIIIACTUYHBIX 3aKJIaJIOYHBIX MAaCCUBOB C YIPOYHEHHBIM CIIOEM
M0 €ro KOHTaKTy C TOJIE3HBIM MCKOMaeMbiM M pa3padOTKa palMOHAIBHBIX CXEM
BBIEMKH PYJbl Ha KOHTaKT€ C 3aKJIaJKOW IO3BOJISIIOT CYIIECTBEHHO IOBBICUTH
3 PEeKTUBHOCT, M 0E€30MaCHOCTh TOPHBIX pa0OT MPU BHIEMKE 3amacoB pyJ Ha
KOHTAKTE C 3aKJIaJIKOM;

- Haubojee palMOHAIBHBIE COCTaBbl 3aKJIaJOYHONM CMECH ISl YCJIOBUU
Maieesckoro pynuuka AO «Kas3muHK»: meMeHT - meMeHT M-400 - 60 xr/m’;
rpaHuuIak MOJOTHIN, ki1ace - 0,08 - 120 KF/M3; rpaHuuIak MoJoThIH, kinacc +0,08 -
120 kr/m’; mecku orBanbHbIe + 2,5 - 470 Kr/M°; nerkas bpakmus + 2,5 - 705 KT/M;
yIEIbHBIA pacXo TIMHUCTHIX BKIIOUEHUH B OTBAIBHBIX MeckaxX — 45%; X03MUTheBast
Boja - 460 KF/M3;

- Haubojiee palMOHAJIBLHONW TEXHOJIOTHEH O00pa30BaHMs KOMIICHCAIIMOHHOTO
MPOCTPAHCTBA TIPU BBIEMKE 3alacoB pyJ Ha KOHTAaKTe C 3aKJIaJKOW SBIsSETCS
MCIIOJIb30BaHUE TIEHOTUIACTA TP 3aMOJHEHUH TyCTOT BHIPAOOTAHHOTO MPOCTPAHCTBA
3aKJIaJIOYHON CMECHIO.



3AKJIIOYEHUE

Juccepranus  COAEPKUT HOBBIE HAy4HO OOOCHOBaHHbIE  pPE3yJbTAThI,
MCIIOJIb30BaHUE KOTOPBIX 00ECMEeYUBAET pelIeHUE KPYMHOW MPUKIIATHON MPOoOiIeMbl
pa3paboTKu pecypcocOeperaroiieil TEXHOJIOTUN BBIEMKH 3allacoB PyJl Ha KOHTAKTE C
3aKJIaIOYHBIM MAacCCHUBOM, KOTOpas BHOCUT CYIIECTBEHHBIM BKJIaJ B TEOPUIO U
MPAKTUKY pa3pabOTKHU PYAHBIX MECTOPOKICHUMA.

OcHOBHBIE Hay4HbIE PE3yJbTaThl, MPAKTHUUYECKHE BBIBOABI W PEKOMEHALINH,
MOJIYYCHHbIE TMPHU BHIIOJHEHUH KOMIUIEKCA TEOPETUYECKUX U HKCIIEPUMEHTAIbHBIX
MCCIIEIOBAHUM, 3aKIIFOUYAOTCS B CIEAYIOIIEM:

1. UccnenoBanusi, MpOBEJEHHbIE HAa PACTPOBOM DJIEKTPOHHOM MHKPOCKOIIE,
MIOKa3aJy, YTO BEIIECTBEHHBIM COCTaB 3aKJIaJOYHOrO0 MaccuBa Ha MajeeBCKOM
pyaauke AO «Ka3muHk» JOBOJIBHO HE OJHOPOJIEH. B pesynbTaTe mabopaTOpHBIX
uccinenoBanuii Ha audpaktomeTpe peHtreHoBckoM X’Pert PRO ycranoBieHo, 4TO
TJIMHUCTBIE BKJIOUEHHUS B COCTAaBE OTBAJbHBIX IMECKOB, MCIOJIB3YEMBIX B COCTaBe
3aKJaJOYHBIX CMECEl B KadecTBe MHEPTHOro 3amoiHutens Ha b3K MaineeBckoro
pyIHHKA, 3aHUMAIOT 45%.

2. Pa3paboTaHbl HAy4YHO-METOJUYECKUE OCHOBBI CUCTEMHOTO U KOMILJIEKCHOTO
MOJIXOJIOB K Ipolieccy 00OCHOBaHUS PAllMOHAIBHBIX COCTABOB 3aKJIaJO0YHBIX CMecer
U CXEM 3aKJIAJKU IMYCTOT OTpabOTaHHBIX KaMep B YCIOBUSX BBIEMKU pPYIbl Ha
KOHTAaKT€ C 3aKJIaJ0YHbIM MaCCHUBOM.

OO60CHOBaHbI palMOHATBHBIE COCTaBbl 3aKJIAJIOYHBIX CMeceil il YCIOBUM
MarneeBCKOro pynHHKa B YCJIOBHMSIX BBIEMKH PYIbl Ha KOHTAKTE C 3aKJIaJOYHBIM
MacCHBOM: IIeMeHT - nemeHT M-400 - 60 KF/M3; rpaHIUIaK MOJIOTHIN, kiace - 0,08 -
120 KF/M3; rpaHuUIak MOJOTHIN, kiacc +0,08 - 120 KF/M3; MECKHU OTBajbHbBIC + 2,5 -
470 xr/m’; nmerkas ¢pakups + 2,5 - 705 Kr/M’; ymeNbHBIA Pacxo] TIMHHCTHIX
BKJIFOUCHHI B OTBAJIbHBIX MecKax — 45%; X0o3MuTheBast Boja - 460 Kr/m’.

3. Pa3paboTtanbl Ha ypoBHE M300pETEHUN OPUTHUHAIBHBIE CXEMBI 3aKJIaJ0YHbIX
paboT B mycToTax OTpaOOTaHHBIX KaMep Ha KOHTAKTE C PYIHBIM MacCUBOM,
MIPEAYCMATPUBAIOIINE CHUKEHHUE CIIOMCTOCTH 3aKJIaJOYHOTO MacCHBa W CO3/IaHHE
apMHUPOBAHHOI'O CJIOS 3aKJIaJKH Ha KOHTaKT€ C PYAOl, YTO B KOHEYHOM HTOTE
noBbIIAET 3P (HEKTUBHOCTH U O€30MACHOCTb TOPHBIX PadoOT.

Pa3zpaboTansl crmocoObl 00pa3oBaHUS KOMIIEHCAIMOHHOTO MPOCTPAHCTBA B
TBepACIoONlel 3akiagke ©0e3 MPOXOJKH OTPE3HBIX BOCCTAIOUIUX, YTO JaeT
BO3MOXHOCTh CHHU3HUTh TPYIAOEMKOCTh W CIOXHOCTh crocoba oOpa3oBaHUs
KOMITEHCAIIMOHHOTO TPOCTPAHCTBA.

OKoHOMUYECKUNA 3(PPEKT OT HCMONB30BaHUA MEHOoIIacTa isi oOpa3oBaHUs
OTPE3HOT0 BOCCTAIOIIETO B 3aKJIaJOYHOM MAacCHMBE B YCIOBUAX MalleeBCKOro
pyaHuKa cocrabisieT 46885,5 ThIC. TEHI€ B TOJI.

4. TlpennmokeHbl K MNPAaKTHUECKOW peann3anuu Ha MajeeBCKOM pYIHUKE
3bipsiHoBckoro 'OK AO «Kasuunk» pa3paboTaHHbIE CXEMbl BBIEMKH pYyAbl Ha
KOHTaKT€ C 3aKJIaJKoOi €  JOCTH)KEHHMEM BBICOKHUX TEXHUKO-2KOHOMHYECKHUX
nokasarenieil JoObIYM pyAbl MPU MUHUMAJbHBIX MOTEPAX U PazyOOKMBAHUM PYIbI
3aKJAJOYHBIM MaTEPUAJIOM C yTWIM3alUMed B 3aKIAJKy OTXOIOB TOPHO-
000raTUTENbHOTO MpOU3BOACTBA. Pa3paboTaHbl MeponpusitTus M0 0e30MacHOMY



BEJICHUIO MPOU3BOJCTBEHHBIX IMPOILIECCOB JIOOBIYM pPYAbl Ha KOHTaKTE C
3aKJIaJIOYHBIM MAaCCHBOM.

5. OxupaeMblii SKOHOMUYECKHH 3P(EKT OT MPAKTUYECKOro HCIOJb30BaHUS
npeajiaraeMoil cxembl OTpaOOTKHM 3amacoB pyd kamep [V odepean ¢ BbITyCKOM
OTOUTOM pyAbI MO/ PYAHON KOHCOJIBIO ¢ (POPMHUPOBAHUEM IIJIOCKOTO JHUINA COCTABUT
10035 TBIC. TEHTE B I'OJI.

[locTaBneHHble B JUCCEpPTAIlMM 3aJladyd MCCIEJOBAaHUI YCHENIHO pEUIEHBI,
paspaboTaHa pecypcocOeperaroiias TeXHOJIOTUSI BBIEMKH 3aacoB PYJ Ha KOHTAKTe C
3aKJIaI0YHBIM MAaCCHBOM.

PexoMeHiaiuu 1Mo KOHKPETHOMY HCIIOJIb30BAHMIO PE3YNIBTATOB HCCIIEIOBAHUM
BHeJIpeHbl Ha MaisieeBckoM pyaHuke 3bipstHOBCKOTO ['OK AO «Ka3iuHk».

TexXHUKO-73KOHOMUYECKHE MOKa3aTeNH, pacCCUUTaHHbIE B JAMCCEPTALUU, TOBOPSAT
O JIOCTaTOYHO BBICOKOM 3()PEKTUBHOCTU TMPEAJIOKEHHOW TEXHOJOTUU BBIEMKHU
3a1acoB Pyl Ha KOHTAKTe C 3aK1aJI0YHBIM MaCCHUBOM.

Hayunblii ypoBeHb BBINOJIHEHHOW pabOThl B CpaBHEHUM C JIYYIIUMH
JOCTH)KEHUSMU B TAHHOW 00JIACTH JOCTATOYHO BBICOK.
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