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Ilpu eviemxe naama yensi, NpoOUCX00SM NPOYECCbl COBUICEHUN COPHBIX

nopoo, Komopbwle, 3a4acmyio, UMeIom He2amusHbvle C1e0Cmaus U co30aom
‘@ @ \ mpyoHocmu O 20pHAKOS. [l CHUdICEHUs UX He2amuHo20 GIUAHUS

HeoOX00UMO YUUMbIBAMb 3AKOHOMEPHOCU NPOYECCOos, BO3HUKAIOWUX 6

noopabamvleaemMom Maccuge 20pHuIX NOpoo. 3HaHUue U NPOSHOUPOBAHUE

Hngopmayus o cmampe 2eomexauieckoll 0OCMAHOBKU, napamempsbl U 91EMEHMbl NPOYeCccos
Iocmynuna: COBUICEHUTL, BbI3LIBACMBIX OMPAOOMKOU Y20NbHO20 NAACMA, HEODXOOUMO
22 okmsabps 2021 e. YUUMBIBAMb  NPU  NPOEKMUPOBAHUU bleMOouH020 Yyuacmka.  Llenvio

pabomyl Asaemca onpedenenue MOWHOCMU Cl0sl HOPOO, OKA3bIBAIOUe20
Peyenzuposanue: oaenenue Ha Kpenv. B cmambe npusedenvl pesynbmamvl NOCMPOEHUs
30 nosbps 2021 e. noGepxXHOCMU 0A8IeHUsl NPU OMPAOOMKe a8 NOJO2UX Y2OIbHbIX NIACHO8.

Hna nocmpoenus nogepxnocmu 0agienus u eé npoguaeti UcnoIb3068a1csa
Ipunama k nevamu: npozpammuviii. npodykm «Surfery. Ilosepxnocms Oasnenus noJyueHa
05 oexabpsa 2021 e. npeobpazosanuem 0aNeHUs HCUOKOCMU 8 CMOUKAX MeXAHU3UPOBAHHOU

Kpenu 8 0asiieHue 20pHbIX NOpoOd U NOKA3AHO U3MEHeHue O0aBNeHUs Ha
Knrwouegvie cnosa: Kpenw 1asbl npu ompabomke yeonvrozo niacma. [Ipedorazaemces ancopumm
20pHoe dasenue, pacuema MOWHOCMU CNOSL OAGIEHUA HA KPEenb J1asbl, YUUMbIEAIOUUli
nepuooOUUHOCMb, OYUCMHOU B0IHOOOPA3HBIIL Xapakmep e€ usmeneHuti no oaune cmonba. Mownocmo
3a00U, MEXAHUIUPOBAHHASL 20pHBIX NOPOO, OKA3BIBAIOWUX OdeleHue HA Kpenv cocmasnsem 0o 10
Kpenb, CUHycouod. MowHOCmel niacma.
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AKTyanabHOCTH PpadoTel. [lpm mom3eMHOI pa3paboOTKe YrOJBHBIX MECTOPOXKICHUH IoOBIBaroIIee
MPEANPUSATHE 3a9aCTyO0 CTAIKUBAETCS C HETATUBHBIMHU CJICACTBHSIMH T'€OMEXaHNYECKUX MTPOIIECCOB, BHI3BAHHBIX
CABMXKECHMMHU TOPHBIX MOPOJ, BO3HUKAIOIIMX IPU BMENIATENbCTBE B MACCUB. [IJI1 CHU)KEHUS UX HETaTHMBHOTIO
BIHSHNSA HEOOXOAMMO YUYHUTHIBATH 3aKOHOMEPHOCTH IPOIECCOB, BOSHUKAIOMIMX B IOAPabaTHIBAEMOM MAacCCHBE
TOPHBIX MOPOJ. 3HAHHE ¥ MIPOTHO3UPOBAHNE T€OMEXaMuecKOoW 0OCTaHOBKH, MapaMeTpPhl W AJIEMEHTHI IIpoIecca
CABWKCHHH, BBI3BIBAEMOI0 OTPAOOTKON YTOJNBHOIO IIacTa HEOOXOAWMO YYHTHIBATH NPH IPOCKTHPOBAHUH
BBIEMOYHOT'O yJacTKa.

Pemenne 3amaum ynpaBiieHHS TEOMEXaHHYECKHM COCTOSHHEM KaK BMEINAIOMIMX II0POJA KPOBJH, TaK H
YTOJIBHOTO IUIaCTa CBOJAUTCA K YCTaHOBJICHUIO 3aKOHOMEPHOCTEH MPOLECCOB, MPOTEKAIOMIUX B OKPYKAIOIIEM
MIOPO/IHOM MAacCUBE B CJIEICTBUH HETIPEPHIBHOTO IOJIBUTAaHMs 3a005. DTOMY BOIPOCY HOCBSIIEHO MHOTO padoT
Kak 3a pyoexom [1-6], Tak u B Poccuu [7-12].
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Puc. 1 - llosepxnocmo 0asnenus no nage 3-32 wiaxmoi Anapounckas (a) u eé npoguns (6)
Fig. 1 - Pressure surface along by long treatment face 3-32 of Alardinskaya mine (a) and its profile (b)
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Puc. 2 — Iosepxnocms dasnenus no aase 24-62 wi. um. C.M. Kuposa (a) u ee npoghune (6)
Fig. 2 - Pressure surface along by long treatment face 24-62 of the mine named after S.M. Kirov (a) and its
profile (b)
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Puc. 3 - Ilosepxnocms dasnenusi no aase 351 waxmor Yepmuckas-Kokcosas (a) u eé npoghuns (6).
Fig. 3 - Pressure surface according by long treatment face 351 of the Chertiskaya-Koksovaya mine (a) and
its profile (b).

Hesan padorsl: [lo moka3zaHWsIM AaBICHUS Ha KPelb PacCYUTaTh BBICOTY CIJIOSI TOPOJ, JABAIIErO Ha Kpemb
JIaBBI, UCIIOJIB3YSI CPETHIOIO MJIOTHOCTH MOPOI.

MeTtoas! uccienoBanuna: /lapneHne Ha Kperb TOPHBIX HOPOJ MOJyYeHO M3 MOKAa3aHUH TaBICHNS B CTOHKAX
MEXaHU3UPOBAHHOM KPENH C YIeTOM IUIONIAN TIOBEPXHOCTH MOPIIHS 00EHX CTOEK, IUTOIAIN BEXHAKA KPETH 1 ¢
YUETOM CpejHell MIIOTHOCTH TOpHBIX nopoxa 2,5 /M3, Mcmonb3oBanack MH(OpMAIus O JABJIEHAH B CTOWKAX
npenocraBisieMoir AO «CY3JK-Kysbaccy» u ¢upmoir Marco. Jlnst mocTpoeHHsT IOBEpXHOCTH JAaBICHHS
UCIIONB3yeTCs mporpamMma Surfer u anroput™, u3aoxeHHbI B [13], rae ompeaensercs CHIOBas peakiys CTOCK
MEXaHN3UPOBAaHHOI kperu. B pesyinprare nmpeoOpa3oBaHMil 1aBJIEHHS B CTOMKaX KpeNu HAXOAWUTCS MOIIHOCTD
CJI0sI TOPOJI, OKA3bIBAIOLIETO JABJICHUE HA KPEMb JIAaBBI.

Bruti OTCTpOCHBI MOBEPXHOCTH ABJICHUS 110 JiaBaM 3-32 maxThl AnapauHCKo# iacta 3-3a, 24-62 maxTsl
nMm. C.M. Kuposa mtacra bonasipeBckuii u naBa 351 maxtsl YepTrHCcKoii-KokcoBoi.
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Puc. 4 - Pacuemnas mownocmo ceoda oasnenus onsi - Puc. 5 - Pacuemnas mownocms c600a 0asienust Oiist

aasvl 3-32 w. Anapounckas. naevi 3-32 w. um. C.M. Kuposa
treatment face 3-32 w. Alardinskaya. treatment face 3-32 w. named after S.M. Kirov
L Pucynox 5 - Pacuemnas mowmocms c600a 0asneHus
ona aaewl 3-32u. um. C.M. Kuposa
2 Puc. 6 -Pacuemnas mownocms c600a 0agnenus 0as

naswl 351 w. Yepmunckas-Kokcosas
Fig. 6 - Design power of pressure code for long
treatment face 351 w. Chertiskaya-Koksovaya

15

10 LB, ™,

i Fig. 4 - Design power of pressure code for long Fig. 5 - Design power of pressure code for long i

JlaBa 351 maxra Yeptunckas-KokcoBas. OtpabarsiBaercs miact 3 UepTuHcKoro Mecropoxaenus. ['myouna
otpaboTku usmensercs ot 345 M 10 360 M. [InuHa BeieMouHoro crosioa 840 m. [nuna naBel 180 M. BeiHumaemas
MortHocTh acta 2,80 M. Yron nagenus 10 5 rpanyco. Koaddunment kpenoctu yris f = 1. JloskHast KpOBJIst
riacta — aneBpoautsl crnadeie (f =2-3), m = 0,1-0,3 m. HenocpencTBeHHast KpOBIIS TPEICTABICHA AIEBPOIUTAMHE
MEITKO3ePHUCTHIMHU TPEIIMHOBATHIMY, JIerkoobpymiatommmuc Fig. 6 - Design power of pressure code for lava 351
w. Chertinskaya-Cox s (f = 4), momHocTbIO 10 14 M. OCHOBHAsI KPOBJIS IJIACTA — [IECYAHHKH MEJIKO3CPHUCTHIC
cnaborpermHoBateie (f = 6), m = 24-30 M, 10 UTHHE BHIEMOYHOTO CTOJI0A MECTAMH HAOII0AeTCsl BBIXOJ CIIOS
NIeCUaHHKa HETIOCPEICTBEHHO Ha Iuiact (puc. 3).

JlaBa 3-32 maxta Anapaunckas. OtpabarbsiBaeTcs IiacT 3-3a ANapJUHCKOTO MECTOPOXK/ICHUS Ha TIyOHHE
520-660 M. IlomHas MOIIHOCTB IUIacTa 10 5,6 M, BBIHUMaeMmasi MOIIHOCTb 4,5 M C OCTaBJEHHEM MayKH yIiisl y
HOYBBI IIacTa. Yroi nafenus mnacta 14°, Jinuna Belemounoro cton6a L, - 1945 m, nnuna nassi 220 M. B xposie
UIACTA 3aJIeraeT YIIUCThIN aleBpOIUT MOITHOCTRIO OT 0,4 10 0,95 M, cpenneit kpenoctu f = 2-3. Beiie HaxomuTest
CJTOWCTBIM 3€pHUCTHIN aJIEBPOIIUT, CPETHEN YCTONYUBOCTH, MOLTHOCTEIO 3,3 — 20,9 M, kpermocThio f= 6. OcHOBHas
KPOBIISI TIPEJICTABJIEHA YCTONYMBBIM KPYITHOCIOUCTBIM TIECUaHUKOM Kperocthio f = 6-9, momrocTeio ot 1,0 10
13,5 m (puc. 1).

PesyabTaThl: Breie ckazanHoe M pa30op PUCYHKOB, a TaKKe HNOHMMAaHHE O IIPOIECCE CTPYKTYPH3ALUH
MaccuBa [14] mo3BoJIAI0T HaM pa3padoTaTh arOPUTM HAXOXKICHUS BHICOTHI CBOJIA AABJICHUSL.

PacueTHas MOITHOCTE CBOJIA JIABJICHUS HA KPETIb OIPEAEISIETCS M0 CIEIYIOMEMY allrTOpPUTMY

e = (o + 4,) + Ay sin fa VZ)m, &)
3aech 0 < Le,x < L6 — TeKylasi KOOpJUHATA B IpeJesIaX CBoJa CABIKEHHMIT; M; Np — MOIIIHOCT MHHHMAJIBHOTO
CBOJIa B CTPYKTYPHOH Hepapxuu, M [15]; X — uHaekc, 0603Havaronuii MooxKeHue 3a00s o JuIMHe cToyida LB, M.

AMIUTUTY1a CHHYCOHIbI
n+1
A =2, @)
rae No — MOIIHOCTE KPUTHYECKOTO CJIOS, YUCICHHO PaBHO BEJIMYHWHE BTOPHYHOTO OOPYIICHUS KPOBIIH, M IO
Mypamey B.J. [16]; V2 — Bemunsa kaHOHHUECKOro TapameTpa reocpesst [14].
WHTepBan u3MeHEHHUs 1aBICHUS Ha KPEelb
I, =2"*hy, m. (3)
rae N = 2 — ypoBeHb CTPYKTYPHOI uepapxuu, kK — smnupuyeckuit koadduunent (s mr. AnapanHcKas paBeH
0; s . um C.M. Kuposa pasen 1,3; mis m. Yeprunckas-Kokcosas paseH 0) (puc. 4, 5, 6).

Kak MBI BHOUM M3 TNIpeACTaBICHHOW CTAaThHM, MOIIHOCTH CBOJA JABJICHHMs HA Kpemb JaBbl paBHa 10 10
MOIIIHOCTEH pa3pabaThiBaeMOro miacta. JTo 30Ha OecropsaoYyHOro oOpylIeHHs, KoTopas B juteparype [17]
paBHa 2-6 KpaTHOH MOIIHOCTH BBIHUMaeMOTO IUIAacTa, OTIMYHME MOKHO OOBSCHUTH BO3POCIIEH CKOPOCTBIO
MOJIBUT'aHUsI JIaBbl. MEHsIeTCsl OT 5 MOIIHOCTEH I1acTa (MMHUMANbHAsI BEIMYMHA, TUIAacT 3, maxTel YepTHHCKast —
KoxkcoBast) no 10 (MakcuManbHas BeluuuHa, Iiact 3-3a, miaxra AJapIUHCKas), YTO 3aBHCHUT OT KaTerOpuUu
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TSAXKECTU IOPOA B KOHKPETHOM CJIydac.
ﬂaBHeHI/Ie, OKa3bIBaCMOC CJIOEM MOpod, HUMEET BOHHOO6pa3HaLII71 XapakTep 1o JIUHE CTOJ'I6a, 4qTo
00BsICHSIETCS OOKOBLIM pacmoopoM opoJa KpoBJIM B MECTE IEpejioMa.

ABTOpBI BBIpaXAIOT OTPOMHYI0 OmaromapHocTh KoiutekTuBy AO «CYDK-Kyzbace» 3a mpenocraBieHHBIE
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Abstract.

When excavating coal, processes of rock shifts occur, which, often, have
@ @ negative consequences and create difficulties for miners. To reduce their
negative impact, it is necessary to take into account the regularities of
processes arising in the mined rock mass. Knowledge and forecasting of the

Article info geomechanical situation, parameters and elements of the processes of shifts
Received: caused by the development of the coal seam should be taken into account when
22 October 2021 designing the excavation section. The purpose of the work is to determine the

power of the rock layer exerting pressure on the support. The article presents
Revised: the results of the construction of the pressure surface during the development
30 November 2021 of sloping coal seams. To build the pressure surface and its profiles, the Surfer

software product was used. The pressure surface is obtained by converting the
Accepted: pressure of the liquid in the posts of the mechanized support into the pressure
05 December 2021 of rocks and the change in pressure on the lava support during development of

the coal bed is shown. An algorithm is proposed to calculate the power of the
Keywords: mountain pressure, pressure layer on the lava support, taking into account the wave-like nature of
periodicity, cleaning face, its changes in the length of the column. The capacity of rocks exerting pressure
mechanized support, sinusoid on the support is up to 10 reservoir capacities.

For citation Shinkevich M.V. Calculation of power of pressure arches on mechanized long face support. Bulletin
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