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YCTAHOBJIEHHE BAKOHONIEPHOCTEITE PA3SPYHIEHHUSA
YI'OJIBHOI'O MACCHUBA UMITYJIbCHOH CTPYEH

KIIKOCTH

I'emmepnuHr O. A., acCHUCTEHT
JIoHELKHH HallMOHAJIbHBIA TEXHUYECKHHA YHUBEPCUTET

B pabome onucan mexanuzm 63aumooeicmsausi uMnYAbCHOU CMPYU HCUO-
KOCMU C paspyuiaemMblM MACCUBOM Yeisi U NPUBeOeHbl NONYYEHHble pe-
3VAbMAMbL.

In work the mechanism of interaction of an impulse jet with a destroyed
coal massifis described and the obtained results are adduced.

IIpo6ema n ee cBSI3b ¢ HAYYHBIMH HJIH NPAKTHYECKHMH 3a]a-
yamu. [Iponecc noAroToBKM HOBOro OYMCTHOTO 32005 Ha KPYThIX MJIacTax
LlentpanbHoro paftoHa Jfon6acca HauMHAETCH C MPOBENEHUS CKBAXXMHBI Ha
BBICOTY 3Taxa MIMHOH 10 150M. OgHMM M3 mepcnekTUBHBIX CrocoboB
MEXaHM3alluH Mpolecca MPOBEAEHHS CKBaXKUH SBIAETCA THAPABIHYECKHI
(C MOMOIIBIO UMMYJBCHOH CTPYM XHMAKOCTH). JIns co3manus u obecrneve-
HHs BBICOKONMPOM3BOAWTENLHOH PpaboThl TMAPOMMITYJLCHBEIX YCTAHOBOK
HE0OX0IMMO OOOCHOBATh Psijl TAPAMETPOB UMITYJILCHOM CTPYH M YCTaHO-
BHTb XapakTep B3aUMOAEHCTBHS HMMIYJIbCHOM CTPYH C paspyluaeMbiM
YrOJIbHBIM TUIACTOM IIPH IIPOBEAEHHH CKBaXKHH.

AKTyanbHOCTbL paboThl 00yc/IOBIEHA HEOOXOAUMOCTEIO MOBBILICHHUS
MPOU3BOJUTENILHOCTH U TOYHOCTH IMPOBEJEHHS CKBAXXHMH Ha KPYTBIX M
KPYTOHAKJIOHHBIX MJIACTaX IMPH MOArTOTOBKE HOBOTO OYMCTHOro 3abos u
MOBBILICHHS 0€30MaCHOCTH TPyJa B CPABHEHUM C CYIIECTBYIOLIMMH YCTa-
HOBKaMH.

AHA/IH3 HCCJIeIOBAHMH M nyOukanuii: B padore [1] onucans He-
JAOCTaTKH TPaJMLIMOHHOIO MEXaHH4YeCKoro crocoba OypeHus: MCKpUBIIE-
HUe CKBaXKHH, yXoJ OypoBOH ronoBKHM B MOYBY WM KPOBJIKO ILIacTa, 3a-
KJIMHMBAHHE OYPOBOHM TrOJNIOBKH M HEBO3MOXKHOCTL €€ M3BJIEYEeHHS. Bbino
MpEJUIOKEHO MCIOIb30BaHHE FHAPOMMITYJIbCHON YCTAHOBKH U1 NPOBEJie-
HMS CKBaXXHH. E€ Mcronb3oBaHKe JMIIEHO yKa3aHHBIX HEJO0CTATKOB, Tak-
Ke B pabore ompejesneHa HeoOXoauMas cuna Jns paspylieHus niacrta. B
pabote [2] Ha OCHOBaHHMHM MOJYYEHHOTO 3KCMEPUMEHTAIILHOrO MaTepHaa
[peACTaBJIEHB] 3aBUCHMOCTH /U1l OTpEJeNeHUus TOTEPh 3HEPrHH CTPYH

NpH TNPOBEACHHH CKBaXHWHBI, T. K. TPH NPOBEAEHHH CKBaXXHHBI CHH3Y
B e P N ———
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BBEPX MMEET MECTO 00pa30BaHKE CIIOS Yl MKy YCTAaHOBKOH 1 3a00€M.
B pabote [3] omMcaH CTEHA s NMPOBEACHUA HCCIEJOBaHWH Mpouecca
B3aMMOJICHCTBHS THAPOMMITYJILCHONW CTPYH C paspyllaéMbiM MacCHBOM
yrisi. BB MoMydeH yroJibHbIA oOpasen, CKaTeli B ABYX MJIOCKOCTAX, YTO
MO3BOJIMJIO MPHOJM3UTE €ro HaNpsHKEHHOE COCTOSIHUE K pealibHOMY CO-
CTOSHMIO B TUTacte yris. B pabote [4] nprBeaeHbl HEKOTOPBIE 3aKOHOMEP-
HOCTH pa3pylueHHs YroJIbHOr0 MacCcHBa TMIPOHMITYILCHOM CTpyeH, naHbl
aHATMTHYECKHE OMMCAaHMA TTyOMHBI BOPOHKH, 3HEPrOEMKOCTH paspylue-
Hus yriis. B paGorax [5, 6] naHe! oOmye 3aKOHOMEPHOCTH NPOLIECCA M-
POOTOOMKM M pe3y.bTaThl IKCIIEPUMEHTANbHBIX HCCISIOBAaHMI Mpolecca
paspyllieHus] YIIeLeMEeHTHOro 610Kka NPUMEHUTEIBHO K OYMCTHBIM yCTa-
HOBKaM.

IlocranoBka 3aga4i. Hacrodlas cTaThd ABIAETCA NMPOJODKEHHEM
ykasaHHbIX pabot. Lleneio JaHHOro MccneloBaHusl ABIAETCS H3y4yeHHe
npolecca pa3pylIeHus Yriis THAPOMMITYJIBCHOM CTpYeH U MONYy4YEHHE He-
00X0JUMBEIX JaHHBIX Ui pa3paboTku MaTeMaTHYECKOH MOJEIH Mpolecca
B3aMMOJICHCTBHA TUAPOMMITYJIBCHOM CTPYM € DPaspyllla€MbIM MacCHMBOM
YISl TIPH MPOBEAEHMUH CKBaXKHH.

H3no0keHne MaTepHaia M pe3yJsbTaThl. ABTOPOM Ui MOATBEp-
XKJeHns paspaboTaHHON MaTeMaTH4YECKO# MOJenu mpouecca B3auMOJeH-
CTBHA MMIYJIBCHOM CTPYHM € paspyluiaemMbiM MaccMBoM Yriis Obu1 paszpabo-
TaH U W3rOTOBJIEH CHEHATbHBIA yroibHbli 610k [3].

AJIEKBaTHOCTh pa3pabOTaHHOrO YrojbHOro OJI0Ka peajibHOMY Ijia-
CTY yIJisi IOATBEPIKAAETCS CIEAYOUMUMH HAKTOPAMHM:

— TEXHOJIOTMYEeCcKas cXeMa MpPOBEJEHUs CKBaXXHH MPEAnoyaraeT of-

Hy 0OHAaXEHHYIO MOBEPXHOCTH. [109TOMY YrofbHbIH 00pasell Obin
3aMT ¢ HOKOBBIX CTOPOH B GETOHHBIH pacTBOP TOMIKHOM 0,2M;

— pasMepsl yronsHoro obpasua (0,3x0,3x0,4M) mpUMEpHO Ha Mopsi-

JIOK TIPEBBIMIAIOT pa3MEpbl OTACIbLHBIX BOPOHOK M MO3TOMY pas-
MepEl 0JI0Ka ABIAIOTCA JOCTATOYHLIMH Ul MOAETMPOBAHUS MPO-
uecca B3aMMOJACHCTBHA,

— yronbHeIH 06pasel B 6J10ke ObUT C3KaT M0 BEPTHKAILHOH U ropH-

30HTANLHON OCHM M HampsDKEHWE CKAaTUs [0 BEPTHKANbHOH OCH
COCTaBUIIO G enee = 9740 I1a, 0  TOPM3OHTAIIBHOM  —

Oy .= 8450 IMa. Tlpu npoBeJEHUH 3KCIIEPUMEHTA PErHCTPHPO-

BAIOCH HANpsHKEHHE CXATHS MO BEPTUKAIbHOH OCH, KOTOpOE
YMEHBILIAIOCH B TIPOLECCE TIPOBE/IeHNs sKcnepumenTa Ha 10%;

— IS YrONbHOro 06pasia Mcnosib3oBascs Hanbonee XapaKTepHbIN

s gewaﬂbﬂom Eaifmﬂa Hoﬁﬁacca yroiib MapKH K:
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— pe3y/bTaThl, MOJYYEHHBIE TIPHA HCMOJIB30BAHHH YTOJIBHOTO 0J10Ka,
MOATBEPXK/ICHbI NTPAKTHKOH: PEKOMEHIYEMOE JaBJICHHE WMITYJbC-
HOM CTpyH OBLIO MPOBEPEHO Ha THAPOMMITYJIBCHBIX YCTAHOBKAX,
paboratommx Ha maxtre uMeHd A. M. I'aesoro r. 'opnosku Jlo-
HelKko# obnacTH.

H3yuyenuwe mpouecca pa3pyui€HHs YrojabHOro OJioKa OCyIUecTBIIS-
NI0Ch NMPH NEPNEHAUKYJISPHOM BO3JAEHCTBUM MMITYJIbCHOH CTPYM, Ha pac-
cTosHuu [,=0,3 M MEXIy HacaJKoM NeHepaTopa M YroJibHbiM 610KkoM (B
npenenax HayanpHoro ydactka /, < 100 d,), Ha BbIPOBHEHHYIO MOBEpX-
HOCTb yrojieHoro 6noka c pasmepamu 0,3x0,3x0,4 m.

[Ipu npoBeaeHHH 3KcnepHMeHTa QUKCHPOBAIMCEH NapaMeTphl obpa-
3yeMbIX MMITYJIbCHOW CTpyed BODOHOK: HapyxXHbli D, 1 BHYTPEHHHH d,
AMameTpsl, riybuHa A, B 3aBUCMMOCTH OT YMCJia MMIYJIbCOB CTpyu N npw
duKCHpYEMBIX MapamMeTpax UMIYJIbCHOM CTpPYHW: JaBleHHH Ha BXoje P, W
BbIXOJe P, reHepaTtopa MMITYJIbCOB, HAlpsS)KEHUH CXKATUS YIS B BepTH-
KanbHOM MJIOCKOCTH O, ,, YACTOThI U U JJMTELHOCTH UMMYJBCOB 7,. [lo-

NY4YEHHBIE BOPOHKHM MpH MapaMerpax cTtpyM P,=30 MIla, P,=25 MIla,
d,=10 mm, 7,=14 Mmc, N=1 nokaszanbl Ha pwuc. 1.

Jlanee NpOBOAMIMCH OSKCMEPUMEHTHLI IS Pa3IMYHOr0 4YHUclia HM-
MyJaLCOB MO OTAENBHONW BOPOHKE, MPH TEX XK€ MapameTpax HMIMYJbCHOM
cTpyM. beutn nonmydensl 3asucumoctu h=f(N) u D=f{h) (puc. 2, 3). Yncno
HMITYJIbCOB H3MEHAIOCh OT 1 no 11, yacTora cnegoBaHHA MUMMYJIBCOB CO-
craBuia 2,8-3,6 ['L.
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Pucynok 1 — Ilapamerpbl obpasyembiX BOPOHOK MpPH OAMHOYHBIX
HMITYJIbCAX CTPYH
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Ha ocHoBe aHayiu3a kpuBoW D=f(h) (puc. 3) BbIIEIMM TPH CTaIWH
06pa3oBaHUs BOPOHKH MMITYJIECHOH CTpY€Ei:

1. Ctagusi MHTEHCHBHOIO pOCTa AUaMeTpa BOPOHKH: rilybMHa BO-
porks u3meHsercs ot 0 1o 7,8 cm (obo3HaueHo Ha rpaduke AB).

2. Ctagus HHTEHCUBHOTO pOCTa IIIyOMHBI BOPOHKH: IJ1yOHHA BOPOH-
k¥ uzMeHsercs ot 7,8 1o 26,5 cM (obozHaueHo Ha rpaduke BC).

3. Cranus 3aMe[ieHus yrioyOneHuss BOPOHKHU: riyOMHa BOPOHKHU W3-
menseTcs oT 26,5 no 34 cm (obo3HaueHo Ha rpaduke CJI).
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PucyHok 2 — 3aBucuMocTb riydu- PucyHok 3 — I'paduk cooTHOLUIE-
HbI BOPOHKH A OT KO- HHAs TTYOHHBL A M
JMYECTBa UMITYIbCOB N auametpa D BOpOHKH

[Ipouecc paspylieHus yris UMIYJILCHOM CTpYEH COCTOMT M3 NBYX
OCHOBHBIX CTaJuii: 00pa3oBaHue OTAeNbHOM (BpyOOBOH) BOPOHKHM M Hape-
3aHue men [3, 6, 7].

PaccMoTpuM mnpolece 0Opa3oBaHusi OTAENbHOM BOPOHKHM (puc. 4, a)
OAHUM MMIYJIbCOM CTpPYH. MIMIIyJIbC CTpYHM YCJIOBHO pasfi€ieH Ha NATh
yacreit (A, B, C, D, E). Yaap umnyibcHoi cTpyu 06 yroyibHbI# OJI0K Bbl-
3bIBAET CHKMMAIOLIME, CABMIalOlIMe ¥ pacTsruBarouiie Hanpsokenus. [lon
nelcTereM y4yactka AB uMnynbscHO#M cTpyu (puc. 4,0) B yrie Bo3pacTarot
C/ABHUIalOlI{e HAMpPSDKEHWA, W MOCJe JOCTHKEHHS IMPeIeIbHOrO 3Ha4€HUsA
NPOMCXOAUT CKOIl OTHENBbHBIX YacTull (puc. 4,6). Yronas, koTopelid 00pa-
30BaJICsl, APOOMTCS M BHIMBIBAETCS M3 3JIEMEHTAPHONW BOPOHKH 1 y4acTKOM
BB umnynbcHOM ctpyu (puc. 4,a,0). Ilpu jpanbHe#leM ABMXXEHHM HUM-
~ NYJIBCHON CTPYH, C MacCHBOM YIJIs B3aUMOJEHCTBYET HacTh B (pHc. 4, a),
NPH 3TOM NPOMCXOAAT AHAJOTH4YHBIE NMPOLIECCHI, OMHCAHHBIC BBIIE A
yacTu A, ¥ 06pa3oBHIBAETCA BIEMEHTapHas BOPOHKA 2 (pUC. 4,a). Jlanee
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MPOLIECC TOBTOPSETCS AHAJIOrMYHO OO OKOHYaHHWA NEHCTBHUS MMITYJbCa
CTPYH, IIPH 3TOM 00pa30BBIBAIOTCS JIEMEHTapHbIE BOPOHKH 3, 4 U 5.
DakTHYECKH NMPOMCXOAHUT obpasoBanue 8-15 s3neMEHTapHBIX BOPOHOK NMpH
AEeMCTBMH OHOro WMnyJibca. [Ipy yBeTH4YEeHWH 4Kcia YIapoB 10 OTAEb-
HOH BOPOHKE CBBILIE TPEX YMEHBIIAETCS ITHHA CKOJNA MaccHBa yrid go -
2MM M BO3pacTaeT HUCJIO CKOJIOB, M NpU 3TOM 3¢ (EKTUBHOE paspylieHne
YIJIs 3aKaH4MBaeTcs (puc. 3, 6).
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Pucynok 4 — Cxema npouecca paspylieHHs MacCuBa YIJs OJHUM
UMITYJILCOM CTPYH
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PucyHoK 5 — 3aBHCHMOCTB cpejiHeil ATHHBI CKOJIOB OT YHCJIa UM-
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PucyHok 6 — 3aBHCHMMOCTb HMC/Ia CKOJIOB OT YHC/Ia HMMITYJIbCOB
CTpYH

IIpy YKCIIE MMITYJIbCOB [0 OTAEBLHONW BOPOHKE CBBIIIE TPEX HaOJIO-
JaeTcsl clefyroinee sBIeHHE: Nepsbie 4-6 CKONOB KpyrHee MpUOIH3U-
TENBHO B JiBa pasa, 4em cinenyromue. JlanHas Teopus paspyiieHnus Maccu-
Ba YINIA MOATBEPIKAAETCS MOMYYSHHBIMU OCUMIOrpaMMami. B kauecTse
NpUMEpa Ha pPUCYHKE 7 NMpHUBEJEHa OCLMJIJIOrpaMMa Mpolecca paspyuie-
HUSi MAcCHBa YIJIsi IS TPETHEr0 MMITYJIbCa B OIHY M TY )K€ TOUYKY (BOPOH-
KY) YroJsHOro 0J0Ka.
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PucyHok 7 - Ocuuniorpamma npoluecca paspyllieHHs MacCHBa yrid
MMITYJIbCHOM CTpyeit (TpeTHii HMITYIIbC)

BoiBoabl H HanpaBJeHHe JaJLHEHIIHX HCCJAEJOBAHHN: NpoaHa-
MSHpORaR pic. 2, 3, 5, 6) MOXHO clienaTh BLIBOX O TOM
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Ka)XX1yK0 OTJEIbHYIO BOPOHKY HE0OXOOMMO 00pa3oBbiBaTh 2-3 UMIYJIbCa-
MA cTpyH. IIpH Tpex uMmmysibcax HabroaeTcs MPAaKTHYECKH JIMHEHHbIH
POCT BOPOHKH (ITlyOMHBI M IMAMETpa), a SHeprosaTpaThl Ha BOPOHKOOOpa-
30BaHHE CHHXKAIOTCS MPUMEPHO B TPH pasa Mo CPaBHEHHIO C 3HeprosaTpa-
TaMH NPU €JHHUYHOM HMITYJIbCE. ;

Ha ocHOBE MOJy4EHHOr0 3KCMEPHUMEHTAIBHOTO MaTepuana (pHc. S,
6, 7) moka3aHo, YTO pa3pylEHHWE MAaccuBa YIJid NPOHCXOAMUT CKOJIaMH, C
pacripeJieJiIeHHEM BEpOATHOCTH MO 3akoHy Beibynna. IlonykeHsl napa-
METpbl CKOJIOB NPH pa3pylUIE€HHH MacCcHBa yriid HMNYIbCHON CTPYEH XU~
KOCTH.

[TonyyeHHble 3aKOHOMEPHOCTH paspylU€HUs Yriis HMITYJIbCHOH
cTpyeil OYDyT MCIONB30BATHCA IPH YCOBEPLUEHCTBOBAHMH CYLIECTBYHO-
[UX ¥ TIPH MPOEKTUPOBAHMH HOBBIX TMAPOHMITYJIbCHBIX YCTAHOBOK A
[IPOBEIEHUS CKBAXKMH M BEJI€HHS OYMCTHBIX paboT Ha KpyThIX niactax. B
JanbHelleM IJIaHUpYeTCa MPOBECTH aHAJOTMYHBIE 3KCMEPUMEHTHI B
IIAXTHBIX YCJIOBUAX Ha pealbHOM IUIACTE YIS C LEbIO YTOYHEHUS MOy-
YEHHBIX 3aBHCHMOCTEH,
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