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RESEARCH OF A TEMPERATURE MODE OF THE FILLING MASSIF DURING THE DEVELOPMENT OF YAKOVLEVSKIY
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The paper presents the research results of the formation conditions of filling mass during the development of rich iron ores of
Yakovlevskiy deposit of Kursk Magnetic Anomaly. The severe mining and hvdrogeological conditions of the deposit determined
the usage of laverwise development system with the deseending processing order and with a goaf stowing by the solidity mixtures.
The experimental works were carried out in one of the operational units of Yakovlevskiy mine, at more than 600 meters depth of
mining operations. The strain gauge monitoring stations of the stress-strain state of the massif include the string temperature
converters STC-60 (ITTC-60) with an ohmic resistance. These temperature converters are applied as a means of the thermal regime
monitoring of filling massif.

There are also established natural factors, which determine the environmental humidity conditions of deep mining at the
mine. The sizes and duration of the exothermic reheating of solid stowing were practically set due to the chemical processes of the
ceme;}t hydration, which should be considered as an anthropogenic factor, which has an influence on the thermal regime of filling
massil.

With the object to improve the work safety and drawing near the resumption of second workings in the underground mine and
surrounding areas, the following parameters are recommended to use:

-the parameters, which are favorable for the ensuring of the characteristic strength of filling massif;

-natural and anthropogenic parameters;

-temperature and humidity parameters.

Key words: deep iron ore mine, underground mine, geotermic gradient, water abundance, goaf stowing, formation of filling
area, temperature and humidity conditions.
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TEXHOINEHHbIE OTXOAbl B COCTABE
3AKJIALJOYHbIX KOMMO3ULUOHHbBIX MATEPUAJTOB

Mpedemaanenst 3OA0ZUMECKY PAYUOHATEHbIE MARD- 1 Hec-

YEMEHTILHBE COCTIAGEL! AUMBIE U NACMOGHY JAKAAIONHBLY KoM
JUMOB HA OCHOBE mMexHozennbix omxodos. [Tpusedenst ux usurno
Mexaruveckue ceoicmea. Joxazana neyerecoofpaznocms ofec
ULAAMAUBAHUA 3aKAA00YHOZ0 Mamepuad.
E. A. EPMOJIOBAY, M. A. LUIOK,
AOLSHT, AOLEHT,
K@Hg. TEXH. HaYK KaHO. TEXH. HAyK

Knawuweawe caoga: Kypekas MazHumuas aHoMaiuR, 3axiadea

EbpAtomanioe npocmpancmed, omxodsl ofo2aujenia Neaesue

MY KEAPYUMDE, CEePXMOHKOE UAMEAbNEHUE, CYNEPRAACTUU-
Kamop.

ZEMHYHD) W NOAZEMHYIO TexHonoru. Jna obecnedyeHns non-

B Bacceilne Kypckoi MarHuTHOW aHomanuu (KMA) npo-
M3BOAMTCH B HacTonwWwee Bpemsa Gonee NONOBWMHLI XEneso-
PYOHOro KoHUueHTpaTta Poccui. OTMETHM, Y4TO AeACTBYIOLIME
FOKw pervoda npuBanxkanTca K nNpegensHeiM rayduHam
OTKPLITLIX ropHbix pabot (500 m). 310 avkTyeT Heobxoow-
MOCTbE MX NEPEX0Aa HA KOMOWHWPOBAEHHYIO (OTKPBITO-NOO-

@& Epmonoswd E. A, Wok M. A, 2012

HOTHI MIBNEYEHWA NONe3IHOrQ MCKONaemMoro HEHGCOGﬁPEBHD
nopaboTky MECTOPOXOEHWA NOoL3eMHLIM CnocoDoM ocy-
WEeCTBAATE € NPUMEHEHWEM CWCTEM C 3aKnaaxkoi Bwipabo-
TAHHOrO NPOCTPaHcTBa. Ho BLICOKWME 3aTpaThl Ha NpoBene-
HWE 3aKNanouHLIX paboT, KOTOPLIE AOCTUraoT 65 % pacXonos
Ha Aobbiby, B TOM yncne ao 60 % — Ha OCHOBHON BAXYLLMIA
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M3 ONbITA PABOTHI MOPHBLIX NPEANPHUATHHA M OPTAHM3ALKWA

KOMNOHEHT — LUEMEHT, OrpaHu-HMBaNT NPUMEHEHWE CUCTEM
paspaboTtkv ¢ 3aKknafkoi.

B 10 %e Bpema K HACTOALWEMY BEREMEHI B POCCHK 13 Hegp
M3BNEYEHO W HAXOOWTCHA B OTBANAX W XBOCTOXpaHWNMLLAX
okono 80 mnpn T ropHelx nopog M OTXoAoB nepepaboTku
NONE3HBIX Uckonaemblx. OTxo0kl, HAKONNEHHBIE B OTBANAX W
¥BOCTOXPaHWNWLLAX, 3aHUMaKT nnowans Gonee 1300 km?2 npu
cpeaHeil Tonwwmee cnos 20 m. ExerogHoe yEenuyeHne nno-
AW OTYYRAAEMbIX 3EMENL COCTABNRET He MeHee B5-90 kmZ.
HeratveHoe BO3OENCTEME HA OKPYHAOLWWYID CPeay NPpoABnAeT-
cA Ha Tepputopuy, B 10 pas »w Gonee npeebiwawweil nno-
WAL, SaHAMAEMYID HENOCPEACTBEHHD OTXO0aMI.

Mpw NpOM3BOACTEE HENe30pyaHOr0 KOHUeHTPAaTa axe-
roaHo Ha Teppuropuk KMA octaetca okono 60 MnH T oTxo-
Aoe oborawenus (Ha Kaxayw TOHHY KOHueHTpata — 1,5 1
omoaoe) [1]. C yyeToM OTBANOE OT BCKPBILWLHBLIX NOPOA Npw
npouagoacTee 1 T KoHUeHTpaTta obpa3vetrca oT 3,2 0 5 1
oTxomoe [2].

Moatomy gansHeRles pacwypedne obnacti npuMeHe-
HWA CHMCTEM C 3aKNaAKOM CBA3AHO C CO3AAHWEM HOBbLIX KOM-
NO3WTOB NyTEM 3aMeHbl AOPOroCTORLLEND BAXKYLLEro 1 npK-
POOHEIX 3AN0NHUTENER TeXHOMEHHBIMK OTX0AaMKW HA OCHOBE
LENEeHaNPagneHHoro M3MeEHEHWA UX CEBORCTE.

B kayecTee BOSMOMHBIX KOMNOHEHTOB 3aknafoqHbix
KOMNO3WTOB U3y4anvch CNeayolve TeXHOMeHHbIE OTX00b

OOW3MENEYEHHBIA AOMEHHBLIA FPAHYNMPOBAHHBLIA WNAK
Il copra;

OOU3MENbYEHHBIE OTX0AL NPOW3BOACTEA AONOMWUTOBO-
ro webH:;

OTX0fbl NPOM3BOOCTEA W3BECTHAKOBOrO WebHR nocne
CEERXTOHKOMD W3MENBYEHWA;

OTX00k 000raleHUa Kene3ncTelX KEapPUWUTOE, CrylUeH-
HelE ¢ nenons3aoeaHnem gnokynanTa Magnofloc 155;

MEMENBYEHHBIA ANIOMOTEPMWYECKWA WNaK;

M3BECTKOBO-MMNCOBAA KOMNOSIWMLME:

wefeHs WhakossIA.

B nanHoi paboTe nog TEpMUHOM «M3MEensYeHHbIA» Noa-
pasymeBaeTcA, MTO  mMartepwan  WMeeT  KpPYNHOCTb
-30(-35) mkm, xapakTepHyw ons dYacTuy uemedTa. Mopg
CBEPXTOHKMM W3MENbLYEHMEM MOHWMAETCH, Y4TO paszmep
Wamens4eHHoro NpoaykTa pased —20 mrm [3].

Metopgamir nazepHoi AWpPakTOMETDUMM W PACTPOBOR
NEKTPOHHO-WOHHOW MMKDOCKONKMK YCTAHOBNEHO, YTO MCCne-
NOBAHHBIE MMHEDANBHEIE MATEDWANBI MMEKOT KPYNHOCTE OT
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SABHCHMOCTE NpeIela NPOMHOCTH NPH CxRaTHH obpasnos
€ PA3AHYHLIMHE BAKYIIHMHE B COCTABE OT COAEDKAHHA

B xpoctax oboramenusa ppakmun —0,071 v

I — nement + mnaak; 2 — nemenTt; 3 — maax; 4 — OHTYM

200 HM po 71 Mmkm, 4To ofecnedvneaeT DONbLLWIYID NNOWALL
KOHTaKTa W NOBEPXHOCTHYID dKTUBHOCTL 4Y2CTWL B npouecce
B3aMMOAEACTEWA, HO YBENWYMBAET BoAoNoTpeBbHoCTE 3akna-
OOMHEX CMeceil, KOTopas BneveT 3a coboi ux paccnaveaHue
1] I'ICIITEFIID I'IpD'-IHDGTIHI MacCcuea. ﬂ,.I'IFI HMEIMEHEHWA YEKd3IaHHbIX
oTpUUaTeNbHBIX CBOWCTB TPEBYETCA MCNONB30BAHWE NNACTH-
dhruMpyrowmx fobasok. KpoMme Toro, NokasaHo, 4To M3MEb-
YaHWe XBOCTOB OEDFHLLI.EHHFI HENe3ncTblX KBEAPUWWTOB NPpUBOD-
OWT K W3IMEHEHWID WX CTPYKTYPbI, 4TO CONPOBOWOAeTCHA
YMEHBLUEHWEM WHTErPanbHON WHTEHCMBHOCTH NWMHWIA KPUC-
TANNWYECKOrD KEApua, a TAKKE HEeKOTOPLIM YIWWPEHWEM
OndpakuMoHHBX NWKOE, T. 8. CBMOETENLCTBYET 00 namexe-
HWW pasMepa KpucTannutos (MnuW oGnacTei KOrepeHTHoro
pacceusaHus — OKP) [4]. YMeHeweHue pasmepa OKP yka-
3biBAET HA YMEHBLLIEHWE CTENEHW KPHUCTANNMYHOCTH (0DbeM-
HOrO COAEPXaHWs KpucTannuueckux obnacrei) keapua B
CTPYKTYpe XBOCTOE oboraweHws. 370 CBWOETENLCTBYET O
poOCcTE aKkTUBHOCTKW XBOCTOR ﬂﬁGFEIUJ,EHHFI C NOBLILWEHWEM MK
AMCMNEPCHOGTH, YTO OTPAXAETCA B YCTAHOBMNEHHOM B XOOe
WCMNBITAHMA YBENWYEHWK NPOYHOCTH 0OPasuUoB W3 XBOCTOB
oboraweHwa € WCNONbL30BAHWEM PASNWYHBIX BRXYLWX.
ANNPoKCUMaLMER NONyYeHHBIX AaHHBIX YCTAHOBNEHB! NPAMO-
NWHeRHBLIE 3aBUCMMOCTH Npeaena NPoYHoOCT 0Bpasuos Npw
CHaThKM OT COAEPXKaHNA B MCNONL3yeMblX XBocTax oborawe-
HWA TOHKOOWCNEPGCHOW (PpakumMy, KOTORGLIE NO3BONAINT NPo-
THO3WpOBaTh NPOYHOCTL 3aKNaA04HbIX KOMNO3UTOE C YHETOM
AWCNEPCHOCTH MX KOMNOHEHTOB (CM. PUCYHOK).

" MeTonamu peHTreHodNYOPECLEHTHOR CNEKTPOMETPMMA
M CKaHWPYIWER INeKTROHHOA MWUKPOCKONWUK YCTAHOBNEHO,
YTO SNEMEHTHLIA COCTAB TEXHOMEHHBLIX oTX0008, yCpeaHeH-
Helfi MO MNAOWEAK MOBEPXHOCTH NOPOLIKOB, 3HAYWUTENLHO
OTNUYAETCA OT BANOBOrD XWMWUYECKOro coctaea. Cnenyer

Ta6nuua 1. BanoBoii cocTas 3aKknafouHbIX
KOMMO3WUTOB

B Pt At =
£ik il o Lanbiis A A R R B TR

LUnak QoMEHHBIA MRAHYIMPOBAHHLIA M3MENLYEHHBIR —
22; ¥BOCTELI MOKPOA MArHMTHOW cenapauvm (MMC) —
54.5; cynepnnactudwueartop Nonwnnact CMN-1 — 0,4
KONW4YecTea wnaka; soga — 23,4

Uement — 4 85; xeocTe MMC — 60.2; wnax
ANOMOTEPMUHECKNIA MAMENBUEHHER — 14,5;
cynepnnacridukarop — 1 KoNWMYecTEa LEMEHTA;
Bona — 20,4

LLinak AOMEHHBIA MPaHYNIMPOBAHHBIA MIMENBYEHHBIA —
& 16,1; xBoCTel MMC — 57,7; HagecTEOBO-TMNCORAR
koMnoanuKMa — 4,8; cynepnnactudukarop Nonvnnact
CnN-1 — 0,5 konuyecTea Wwnaka; eoga — 21,32

LLnak AOMEHHBIA MPaHYNMPOBAHHBIA UAMENbYEHHBIA —
12; xBoCTel MMC — 57 ,89; uamenbYeHHBIE OTX0Mb

T M3BECTHAKDBOrO WwWebia — 10; cynepnnactugurarop
Monunnact CMN-1 — 0,5 konu4ecTea BRXYLETO;

soga — 20

LUnak AOMEHHEIR MRAHYNTMPOBAHHEIR M3MENEYEHHBIA
—12; xBocTel MMC — 57 89: naMens4eHHBIE OTX00b
9 AonomMMToBOro Webka — 10; cynepnnactidukatop
Monunnact CMN-1 — 0,5 konW4ecTea BAKYILETD;

sona — 20

Uement — 4,85; wnak 4oMEHHBIR FPaHYNMPOBaHHBIR
W3MEnbYEHHBIA — 12,1; xBocTel MMC — 53; webexs
10 wnakoesli (ppakuma 10-20 mm) — 10;
cynepnnacrugukarop MNonwnnact CN-1 — 0.5

KONMHMECTEA BRAYWErD; Boga — 20
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AAPCTBEHHBIM HALWOHAABHBIW MCCAEAOBATEABCKUWK YHHUBEPCUTET

TEO. BCE coCTaBsl 3alMILEHEl NATEHTAMIA HA M3obpe-
TEHKMA. |
Mcnone3osanme pa3paboTaHHblXx KOMMNO3WTOB
0As 3aKfankM BeipaBoTaHHOro NPOCTPAHCTBA 3HAYM-
TENEHO YIYYLWINT IKONOTMYECKYID 00CTAHOBKY B paifoHe
FOPHLIX W METANNYRIMYECKUK NPEeanPUsTUA.
WccnepoBanma  BLINONHEHB C NPUMEHEHWEM

4 1962 15 = 7 Q8,1 obopypoBaHma LleHTpa kONNeKTUBHOrG NONLI0BAHWA
Hay4HbIM oGopyoosaden HHUY «BenlY» «[luartocTvra
3 2 128 45 6,35 938 m::mpu M gnﬁcm HAHOMATEPWANOB» NPW NpoBe-
(] 1997 13,5 4.5 7,15 99,9 AEHUKM NOMCKOBOR HAYYHO-MCCNENoBaTENLCKON pabo-
7 2050 13,5 7.8 1.4 99,86 Tel B pamMkax peanuzauymn QUM «Hay4Hbie 1 Hay4HO-
- nenarorv4ecKkMe Kaapsl MHHOBALMOHHOR POGCHKM» Ha
9 2070 13,5 5,36 7.8 99,86 2009-2013 rr. (npoekT N-1077).
10 2023 13,5 g i1 a4 BnBnnorpadyackii crMcok
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ANTHROPOGENIC WASTES IN STOWAGE COMPOSITE MATERIALS
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Schok I. A.!, Associate Professor, Candidate of Engineering Sciences

1 Belgorod State University (Belgorod, Russia)

This article presents the environmentally reasonable cement-free and low cement compositions of cast and hardening stowing
pastes composites, based on the following industrial wastes:

regrinded granulated blast furnace slag (grade I11I);

regrinded wastes of dolomite road metal produetion;

production wastes of limestone road metal after the ultrafine grinding;

concentration wastes of ferruginous quartzites, thickened with flocculant Magnofloe 155;

grinded aluminothermic slag;

limestone gypseous composition;

slag and crushed stone.

Because of the possible losses of concrete block strength, the inexpediency of deslugging of stowage material, was proved by the
research results of physical and chemical properties of anthropogenic wastes, using the laser diffraction methods, indicator method
for determining the adsorption centers of distribution, X-ray fluorescence spectrometry and scanning electron microscopy.

This paper presents the physical and mechanical properties of filling composites. There are presented the dependences, which
allow to predict their strength, taking into account the dispersibility of the components. An ultimate strength limit with the
samples pressing for 90 days is 6,35-13,4 MPa. The part of anthropogenic wastes recycling is 94-99,9% , based on the recaleulation
on a dry matter. Appliecation of developed composites for the goaf stowing will significantly improve the environmental situation
nearby mining and metallurgical enterprises.

Key words: Kursk Magnetic Anomaly, goaf stowing, concentration wastes of ferruginous quartzites, ultrafine grinding,
superplasticizer.
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