OCOBEHHOCTHU ®OPMHUPOBAHUSA KPUTEPUSA
BBIBAJIOOBPA3OBAHMUA ITOPO/JA KPOBJIM OYUCTHBIX 3ABOEB

OKCAHA 10. BEJIOI'VB', IEOHU/L. J1. BAUYPUH?

Penensenr crareu: [lonkonaes C.B. a.1.H., npodeccop, [BY3 «lonHTY», Ykpauna

PE3IOME

B YCIOBHUAX 3aJICTAaHUA B OCHOBHOH KpOBJIC IJIaCTa MOIOHBIX W OOCTATOYHO ITPOYHBIX
MOPO/JI, KOTOPBIE 3aBHCast Ha OOJIBIION IJIOMIA M, IPUTPYKAIOT IPUKOHTYPHYIO YacTh TIACTA.
[Ipu sTOM Hajx OMOPHBIM KOHTYPOM IUIACTa MPOUCXOIUT HUHTEHCUBHOE Je(hOpMHUPOBAHHE
HEMOCPEACTBEHHONM KpPOBIM C  PACKPBITHEM  CTPYKTYPHO-JIMTOJIOTMYECKUX  TPEUIUH
I/I06pa30BaHI/Ifl TaKMX HOBBIX CHUCTEM, KaK TpPCUHIMHBI CKOJIa, OTpPBIBA, pa3gaBJIMBAaHUS.
HeynoBnerBopurensHOE COCTOSIHUE C€1a00i BBIBAJIOONACHOM KpPOBJIM B 3HAYNTEIIBHOU
CTCIICHU YCUJIMBACTCA HAJIMYUEM B TOPHOM MACCHUBC PA3HBIX IMIIMKATHUBHBIX, JU3BbOHKTUBHBIX
HapyIIEeHWH, U OCOOCHHO, COOTHOIICHHWEM MOIIHOCTEW W MPOYHOCTHBIX XapaKTEPHCTUK
JUTOJIOTHYECKUX  OTHCNBHOCTEH  TOpOJ  KPOBJIHM, KOTOpBIE  TSDKEIO  TOJUIAIOTCS
IMPOrHO3UPOBAHUIO U NPCABAPHUTCIBHOMY BLISABJICHUIO. BriBaisr rnopon HeHocpeHCTBCHHOﬁ
KpPOBJIM B IPU3a00HHOE NMPOCTPAHCTBO MPUBOJAT K 3HAUUTEIbHBIM MaTE€pUAJIbHBIM 3aTpaTaM
Ha JIMKBUJALMIO UX OCEACTBUM U CYIIECTBEHHO CHIDKAIOT 0€30IaCHOCTh PadoT B JIaBe.

Jis  omnpeaeneHuss ~ OocOOEGHHOCTEH ~ MeXaHM3Ma  BBIBAJIOOOPA3OBaHMSI  IOPOJ
HENOCPEJCTBEHHOW KPOBIM B yclIOBUAX OoTpaboTku IutactoB «lllaxter «CraxanHoBa»ObLin
IIPOBEJIEHBl BU3yallbHbIE HAOIIOICHUS 3a TIOBEIEHUEM KPOBJIM B MPU3a00IHOM MPOCTPAHCTBE
U 3aMmepbl 00bEMOB BbIBaJOB. Ha oOCHOBaHMM, KOTOpPBIX OBLI TOJy4eH KpUTEepuit
BBIBAJIOONIACHOCTHU MOPOJT KPOBJIM OUUCTHBIX 3a00€B.

Bo Bcex yaBax B KpOBJI€ yroJIbHOTO IUIacCTa HApsAy ¢ TPELIMHAMU KJIMBaKa, CIOUCTOCTH
Y MUKPOCJIOUCTOCTH OOpa3yloTCs CHCTEMbl TpPEIIMH: OTpbIBa, ciaBura u usruba. Ilocne
BBIEMKHM  TIOJIOCBI  YIJIi  MPOMCXOJUT  yIpyroluiactuyeckas jAegopmanus  MOpoA
HENOCPEJCTBEHHOW KpOBJIM B BHUJE Nporuda B MOJIOCTh Ipu3abOlHOro MpocTpaHCTBa H,
TaKUM o6pa30M, paHeEC cCxKaTad HWXHAA 4YaCTb KaXXIA0ro CJIO0dA IOpoda KpOBJIM HA4YUHACT
HCIIBITBIBATL PACTATMBAIONIME HAIPSIKCHUA, YTO IMPUBOAUT K PACKPBITUIO TPCIIHUH
1 (OPMUPOBAHMIO KOHTYpa BbIBaJIa, 3a4acTyIO, €Ill€ HaJl 30HON OTKUMa IJ1acTa.

Pa3BuTuio  BbIBana  MpeAlIeCTBYET  Pa3yIJIOTHEHHWE  HUXKHEro  CJIos  TOpOJ
HENOCPEJCTBEHHON KPOBJIM BCJIEICTBUE €0 3HAKOIIEPEMEHHOTO HArpyXeHUs MoJ AeHCTBUEM
MOBBIIIEHHOTO TOPHOIO JIaBJIEHUSI Ha OINOPHOM KOHTYpe JIaBbl. 3HA4YEHMs] BEIMYUH

' Topastii daxyasrer, TBY3 «JIonHTY», Ykpauna, oxana.belogub@gmail.com
? Topuo-texumaecknii pakymprer, [ BY3 KU« IonHTY», Yipanna, llbachurin@gmail.com
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HAIpsOKCHUA U UX MCECTOPACIIONIOKCHHUE U3MCHACTCA B 3aBUCHMOCTU OT JIMTOJIOTHUH IIOPOLJ
U aHU30TPOIIHH. A pasMEp 30H C MOBBINICHHOM MHTCHCHUBHOCTHIO BBIBAJIOB OIpCACIIACTCA
B 3aBUCUMOCTH OT MOIITHOCTH U @HSHKO-MGX&HI/I‘ICCKI/IX CBOMCTB Iopoa KpOBJIH.

Takum o06pazoMm, aBTOpaMu OBLIM NPOAHAIM3HPOBAHBl XapaKTep BbIBAJI00Opa30BaHUS
nopod KpoBiu O4yHCTHbIX 3a00eB «lllaxTei« CraxaHoBa»u MNPEUIOKEH KpUTEpU
BBIBAJIOONIACHOCTU MOPOJ KpoBiM. PoOCT KonMuecTBa TpemIMH B MAacCUBE MPUBOAUT
K CHIKEHUIO €ro YCTOMYMBOCTH U, COOTBETCTBEHHO, K IOBBIIIEHUIO BEPOSTHOCTU
BbIBJIOOOpa3zoBaHus. Torna Kak M3MEHEHHE JIMTOJIOTUU MOPOJI KPOBJIM UMEET 0COOEHHOCTD:
IpyM MHUHMMAaJIbHOM MOIIHOCTH IOPOJ HENOCPEACTBEHHOM KpOBIIM, OHA, B CHIIY ILIOXOIO
MEXKCIIOEBOTO KOHTAKTa, BEIET ce0d KaK <«JIOXKHa» KPOBJIL M OTCIAUBAETCS OT OCHOBHOM
KpPOBJIM Cpa3y IOCJ€ BBIEMKU YIid. A TNpH YBEIMUYEHUU MOUIIHOCTU HENOCPEICTBEHHOU
KpOBJIM OHa BeJeT cebs OoJsiee YCTOMYMBO, HO K OIPEIEICHHOMY MOMEHTY, KOrja
COOTHOILIEHUE JIUTOJIOTMUYECKUX PA3HOCTEN KPOBIU (My, / Myk) HocTturaer 0,15 mpoucxoaut
o0OpaTHOE JeHCTBUE U BEPOSITHOCTD BHIBAJIOOOPA30BaHMsI CHOBA PACTET.

K/IFOYEBBIE CJIOBA

HaNpsHKEHHO-1e(OPMUPOBAHHOE COCTOSTHUE, OUMCTHOM 32001, HETIOCPEICTBEHHAs! KPOBJIS,
BbIBAJI

BBEJIEHHUE

Kaxk HU3BCCTHO, T'OPHBIC MOPOJAbLI ABJIAIOTCA aHU30TPOIIHBIMH, IIOOTOMY HX MCXAaHUYCCKUC
CBOMCTBA OTIAMYAIOTCS KaK IO IUIOMIAX HACIOCHHS TaK IO MONIHOCTH Tutacta. [lo MHEHHIO
B.U. KpaBuenko [1] aTa aHU30TPOMHOCTh OOBSACHIETCS KaK CBOMCTBAMU CaMOTO Marepuaa,
TaK ¥ YCIOBHUSMH OTJIOKEHUS U 00pa30BaHUs PA3IMIHBIX CIIOEB.

CJ'IOI/ICTOCTB 158 TpeIHI/IHOBaTOCTI) HpI/IBO)IS[T K yMeHI:HIeHI/II-O npenena HpO'—IHOCTI/I
Ha PacTsHKEHUE U YXYJIUIEHUIO IPOYHOCTHBIX XapaKTepUCTUK Imopo. [Ipu 3ToM yCcTaHOBIEHO
[1], YTO YCM BBIIIC y,I[eHI)HaSI TpCHII/IHOBaTOCTB, TEM HHWXKC ABIAIOTCA YKaSaHHI)IG
xapakTepucTuku. OgHUM U3 (QaKTOpPOB, BIMSIOIIUX HA YCTOMYMBOCTb M OIPEAEISIONINX
XapakTep OOpYIIECHUS IMOPOJl KPOBJIH, SBISETCS CIOHUCTOCTh. YCTOWYHMBOCTH M XapakTep
OOpyIICHHSI OMpEeNIIeTCs He OOIIeld MOIIHOCTHIO KPOBIIM, a MOIIHOCTBIO OT/ACIBHBIX €¢
CIIOEB: 4YeM cllabee CBSA3b MEXIY CIOSMH M MEHBIIE WX MOIHOCTh, TEM JIerde OHU
00BaIMBaIOTCS.

B ycnoBusix 3aneraHvs B OCHOBHOM KpOBJIE IUIACTa MOIIHBIX M JIOCTATOYHO MPOYHBIX
MOPOJ, KOTOpPbIE 3aBHCcast Ha OOJIBLION IJIONIAH, IPUTPYKAIOT IPUKOHTYPHYIO YacTh IUIAcTa.
[Ipy sTOM Hajx OMOPHBIM KOHTYPOM IUIacTa IMPOUCXOJUT MHTEHCUBHOE J1e(hOpMUPOBAHUE
HENOCPEJCTBEHHOW KPOBJIM €  PACKPBITUEM  CTPYKTYPHO-JIUTOJIOTUYECKUX  TPELIUH
1 o0pa3oBaHUsl TaKuUX HOBBIX CHCTEM, Kak TpPEIIMHbI CKOJIa, OTpbIBA, pa3JaBIUBaHMUSL.
HeynoBnerBoputenbHoe COCTOSIHME CJIa0OK BBIBAJOONACHOW KpOBJIM B 3HAYUTEIBHOU
CTENEeHU YCWIIMBAETCA HAJIMYMEM B TOPHOM MAacCCHBE Pa3HbIX MJIMKATUBHBIX, TU3bIOHKTUBHBIX
HapylIeHUi, U OCOOEHHO, COOTHOUIEHHMEM MOLIHOCTEH U TPOYHOCTHBIX XapaKTEPUCTHK
JUTOJIOTUYECKUX  OTIEJIIbHOCTEM  MHOpOJ  KpPOBJIM, KOTOpPBIE  TSDKEJIO  MOJAI0TCA
MIPOrHO3UPOBAHUIO U TPEABAPUTEIHLHOMY BBISIBICHHMIO. BBIBaJIbl MOpPOJ HEMOCPEICTBEHHOM
KpPOBJIM B IPU3a00HHOE NMPOCTPAHCTBO IMPUBOJAT K 3HAUUTEIbHBIM MaTepUaIbHBIM 3aTpaTaM
Ha JIMKBUJALMIO UX NOCIEACTBUM U CYIIECTBEHHO MOBBIIIAIOT OMTAaCHOCTh paboT B JIaBe.

B ycnoBus xraoybokux maxt JlonOacca 1uiomaap BbIBAJIOB cocTaBiser 10 50—
60%110BEpXHOCTUKPOBIM IO IJIOLIAAX BBIEMOYHOTO MOJisl Ipu cpenHeit Beicote 0,7-1,2 M.
[IpoAOMKUTENBHOCTh IIPOCTOEB, CBSI3aHHBIX C JIMKBUAALIMEH IIOCJIEACTBUN BBIBAJIOB,
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npeBbimaeT S0-60% cymmapHOil MpOJOKUTETFHOCTH HETEXHOJIOTHIECKUX MPOCTOEBAB [2],
acpenHuil KO3(PPUIIMEHT CMEPTHOCTH TMPHU OOpyIIeHUH TMopoj KpoBiu coctariser 0,6. B
OOJIBIIMHCTBE CIIy4aeB BbIBAJIbI HAOMIONAIOTCA B JIaBaX MPU HAJIUYUU JIOKHOW KPOBIIU HWIIH
cnabbIX TOPOJI HEMOCPEACTBEHHON KpoBiu ¢ oCk=15-40 MIla. B ounctaeix 3a60sx, rae
MIPOUCXOAT BBIBAJIBI MIOPOJI KPOBIH, MPOU3BOAUTEILHOCTD TPyJAa TOPHOPAOOUNX CHUKACTCS
Ha35-85%, a 3071bHOCTH JHOOBIBAEMOW TOPHOM MacChl BO3pacTaeT Ha 2-5%CBepXIIaHOBOTO
ypoBHS. B pe3ynbTate CHI)KEHUSI KaueCcTBa TOBAPHOM MPOTYKIIMH 3HAYUTEIIFHO YMEHBIIIACTCS
npuObLIb NpeaAnpusTHsi[3].

Panee aBropamu [4] ObUIO yCTAHOBJIEHO, YTO HA KOJIMYECTBEHHBIE MMOKA3aTEIU KPUTEpUs
BBIBAJIOOOpa30BaHusl B OoJbllel cTENeHU BIUAIOT: 3((EeKTUBHAsI MOBEPXHOCTHAs SHEPrUs
MOPOJ KPOBJIH, CKOPOCTh MOJIBUTaHUSI OYMCTHOTO 32005, JOJITOBEYHOCTh HOPOJI KPOBIU IPU
obHaxxennn, Hamuuue 30H [I['J[ B BbIeMOYHOM TOJI€ JIaBbl, HAJIMYKWE B KPOBJE IUIACTa
€CTECTBEHHOM IJIOCKOCTH PACCIIOEHUS B BUJE CJIOEB YIJIsl WUIM PE3KOr0 KOHTAKTa CJIOEB MOPOJ1
Pa3IMYHbIX JIUTOJIOTMYECKUX PA3HOCTEH, OpUEHTHUPOBAHUE €CTECTBEHHOW CHUCTEMBI TPEIINH
B HaIlpaBJIeHUHU 320051, U3MEHEHUE JIUTOJIOTMH [TOPOJ KPOBJIM HaJl 3200€M.

[Ipu yem okazanoch, 4TO TaKOM IMMOKa3aTesb, KaK INIyOMHA BEACHUS OYMCTHBIX paboT HE
MMeEeT CYIIECTBEHHOI'O BIIMSHUS Ha (OPMUPOBAaHUE IOJIOCTH BbIBaja B KPOBJE OYHUCTHOIO
3a004.

[TosTOMy, € y4eToM BBIIIECKa3aHHOIO, MpEIIaraéMblii B KPUTEPHUU BBIBAJOOINACHOCTH
IIOPOJT KPOBJIM UMEET BUJL:

I (1)
4 b Mo
rjae
k — 3HaueHune K03 PUIIMEHTa KOHIEHTPALUK TOPHOTO JaBJICHNUS;
y — 3HaYEHHE 0OBEMHOTO Beca opo | Kposin, H/v';
N — KOJINIECTBO TPEIMH HA M KPOBJIH, IIIT;
h — paccTostHUE OT MOLIHOIO CJI0sl OCHOBHOM KPOBJIHM K OOHAKEHHUIO B OYHCTHOM 3a00€, M;
T — 10ATOBEYHOCTH MOPOJ KPOBJIU NpU OOHAKEHUH, CYTKH;
b — paccrosiHue Mex 1y Oeperamu TpeIiyH, M;
E —monyns FOnra, I'Tla;
s — IOBEPXHOCTHAs sHeprus, Jx/M2;
V — CKOPOCTh TIOIBUTAHUS OUMCTHOTO 320051, M/CYT;

m o o o
—nk OTHOIICHHWEC MOITHOCTCH MMOPOJa HEMMOCPEACTBEHHON 1 OCHOBHOU KPOBEJIb.
m

ok
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Pucynok. 1. I'paduiku 3aBUCHMOCTH KPUTEPHS BBIBAIIOOOPA30BAHKS OT CKOPOCTH TTOIBUTAHUS
O4HCTHOTrO 32604 (V), Konmuuecta TpetnH (N), 3hPeKTUBHON TOBEPXHOCTHON dHEPTHH (VS ),
Moy
M3MEHEHHS JINTOJIOTHYECKUX pa3HOCTEN KPOBIH ("or )
Figure 1. Plots of dependence criterion of inrush formation from rate of longwall traverse (v), the
number of fracture (N), the effective surface energy (ys), lithological roofs changes (m/n)

[IpuBeneHHble rpa@UKU UIUTIOCTPUPYIOT 3aBUCUMOCTb KPUTEpPUs BBIBAJIOOOPA30BAHUS OT
OCHOBHBIX cOCTaBisitonuX. Jla, pa3ymeercsi, 4TO POCT TPEUIMH B MAacCHBE MPHUBOJUT K
CHMXKCHHUIK €TI0 YCTOﬁqHBOCTH u, COOTBCTCTBCHHO, K TIOBBINICHUIO BCPOATHOCTH
BBIBAJIO0OpA30BaHUsI.

Torz[a KaK U3MCHCHHC JIMTOJIOTHU IMOPOA KPOBJIU UMCCT 0COOEHHOCTb: npu MHUHHAMAaJIbHOH
MOIITHOCTH TIOPOJT HEMOCPEACTBEHHON KPOBIH (Mg /M<0,05), oHA, B CHIy IUIOXOTO
MEKCIJIOEBOTO KOHTAaKTa, BEJET ce0sl KaK «JI0’KHA» KPOBJISL U OTCIAMBAETCS OT KPOBIIH CPasy
IMOCJIC BBICMKH YTIJIA. A IIpru YBCIUMYCHHUHU MOIUIHOCTHU HeHOCPGI[CTBeHHOﬁ KpPOBJIM OHa BCICT
cebsi Ooyee yCTOWYMBO, HO K OIpeAeICeHHOMY MoMeHTy. Korma cooTHomeHue
JIUTOJIOTUYECKUX PA3HOCTEH KpOBIU (My/Mok) Aocturaer 0,15 npoucxoaut obpartHOe
JEWCTBUE W BEPOSTHOCTH BHIBAIOOOPA30BaHMS CHOBA PACTET.

[ToaToMy, yuuThIBasi yka3aHHbIE U3MEHEHHUS, ObLIO MOJTY4YEHO:
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1,06 (1,14}
101 (1,11)
1,51 T0zZ (1,13
108 (1,20}

1,03 (1,11}

1,04 (1,14}

Pucynok 2. ['eonornyeckuii pazpes no 4-i 10:kKHOI J1aBe MmiiacTa /; Ipu OTXO/I€ JIaBbl OT Pa3pe3Hon
medd Ha 862 M.

Figure 2. Geological cross section through 4 southern longwall coalseam /; during the withdrawal
of longwall from the beginning of site at 862 m.

Takum o00pazoMm, aBTOpaMu OBLIM HpPOAHAIM3HPOBAHBI XapaKTep BbIBAJI00Opa30BaHUS
nopoa Kposiu ouucTHeIX 3a00eB OIl «lllaxtel «CraxaHoBa» U MpPENIOKEH KpUTEpUid
BBIBJIOOTIAaCHOCTH TOpox KpoBnu. s ycmoBuit  «lllaxTei« CTaxaHoBa» 3TOT KpHUTEpU
coctaBui 0,52. D10 03HaYaeT, YTO BHIBAJIBI ITOPOJ KPOBIIU MPOUCXOJAT TOBOJIBHO YacToO, YTO
Y TIOJITBEPIKIAOT MIPOBEJICHHbIE HATYpHbIE HAOII0eHUS (pUC. 2).

BUBJIMOT' PA®UA

[1]KpaBuenko B.W., IIpedynpescoenue 3asanoe owucmuuix 3aboes. //B. U. Kpapuenko —M.: Henpa,
1970-200 c.

[2]IpockypsikoB H. M., Vnpasnenue cocmosinuem maccusa eopuwix nopoo // H. M. IlpockypsikoB —
M.: Henpa, 1991 — 368 c.

[3]Tpsinymii FO. B., I'eomexanuueckue ocnogvl ynpasienus 8bl8a100NACHbIMU KPOGISMU 6 OUUCTIHBIX
3abosx /| ABTopedepar Ha COMCKaHUE yd. CTEIICHH JTIOKTOPAa TEXHUYECKUX HAyK. —
Huemnponerposck, 1997. —35c.

[4] Benory6 O.YO., Kpumepiii susano nebezneunocmi nopionox pisniowucHux eubois 2iuboKux waxm.
/1 O. YO. benory0, I'.1. Conosbes, 51.0. JIamok // 36. mamepianisVpecionanvhoinayx.-npakr.
koH}. «/IHiHayku-2013», 23 tpausa 2013. — Kpacnoapmiiicek: KIITosHTVY, 2013 p. T.1. —c. 52-
55.

36



benory6 O.1O., bauypusn JI.JI., OcoGenHoCTH (POpMHUPOBAHUS KPUTEPHUSI BHIBAIL. . .

PARTICULAR QUALITIES OF CRITERION OF INRUSH FORMATION
ROOF ROCKS IN THE COMPLEX-MECHANIZED LONGWALLS

0.1. BILOGUB?, L.L. BACHURIN*

Reviewed by: Podkopaev S.V., PhD — DonNTU, Ukraine

INTRODUCTION

Thick and robust rocks lying in the main roof of coal seam load the contour of the seam.
Atthe same time, intense deformations of immediate roof are taking place above
the supporting contour of the seam. These deformations lead to disclosure of the structural
and lithological cracks and creating such new crack systems: of cleavage, of separation,
of crushing. The unsatisfactory condition of weak and falling dangerous roof greatly enhanced
by the presence in the mountainous array of different multiplicative, disjunctive dislocations
and, in particular, because of ratio of thickness and strength characteristics of the lithological
individual breeds of the roof which are difficult to predict. The falling immediate roof rocks
in bottom-hole space lead to significant material costs for the liquidation of their
consequences and substantially increase the risk of work in the longwall.

EXPERIMENTAL METHODS

Visual observations of the roof’s behavior in the near face area were carried out
and the data which has been took while geological surveying of dumped roof rocks was
analyzed to determine singularities of the mechanism of falling of the immediate roof rocks
in coal seams at «Stakhanov’s mine». Measurements of the volume of roof rocks falling were
made and on the basis of them a criterion of inrush formation roof rocks was investigated.

RESULTS AND DISCUSSION

The falling rocks of immediate roof in bottom-hole space lead to significant material costs
for the liquidation of their consequences and substantially increase the risk of work
in the longwall. Hereby, using developed criterion of inrush formation roof rocks we can
prevent falling roof rocks in the longwall.

CONCLUSIONS

Thus, the authors have analyzed the nature of falling roof rock in coal seams
at «Stakhanov’s mine». The criterion of inrush formation roof rocks in the complex-
mechanized longwalls has been based on this analyzes. The growth of crack content in the
array leads to a reduction in resistance and, accordingly, increase the likelihood falling roof
rock. Besides, the change of roof rock lithology has a singularity: the minimum thickness
of the rocks immediate roof, because of bad interlayer contact, acting as a “false” roof
and falls from the main roof after coal extraction. And with increasing the thickness
of immediate roof, it behaves more stable, but to a certain point, when the ratio of lithological
roof (m/n) reaches 0.15 is the opposite effect and the likelihood of inrush formation roof
rocks rising again.

These measures contribute the minimization of adverse effect of raised rock pressure
on the longwall and help us to make miner’s work more safety.

* Mining faculty, DonNTU, Ukraine, oxana.belogub@gmail.com
* Mining technical faculty,KIIDonNTU, Ukraine, llbachurin@gmail.com
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