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JoHeukuii HaMOHAaIbHbBINA TEXHUYECKUI YHUBEpCUTET, JloHeIK

PACYET IIAPAMETPOB HOBOI'O CIIOCOBA PEMOHTA I'OPHOM BLIPABOTKH
C 3AMEHOM 3JIEMEHTOB KPEILIEHUS

B Hacrosimee Bpemsi TEXHHYECKOE COCTOSIHHME IIAXTHOTO (OHIA YrOJIbHOU MpO-
MBIIICHHOCTH YKpauHbI MPOJoJDKaeT yxyamarbes. Tak, okono 80% yrombHBIX IIaXT
paboTaroT 6e3 pekoHCTpykuuu 6onee 20 met, mpuyeM TPEThs YacTh M3 HUX BBEJIECHA B
JKCILTyaTalMi0 B JOBOCHHBIM IMEPHOJa. YBEIWYECHHE TIyOWHBI pa3pabOTKU YTOJIbHBIX
MJIACTOB, Pa3BUTHE OYHMCTHBIX PAa0OT MPHUBOIAT K UHTCHCUBHBIM MPOSIBICHHUSM TOPHOTO
JABJICHUS, KOTOPHIC 3aBUCAT OT BIUSHUS I[EJIOT0 PsiJla TOPHO-TEOJOTHISCKUX B TOPHOTE-
XHUYECKUX (PAaKTOPOB, MPUCYILIUX YCIOBHUIM KaxJoi maxTel. HecMoTps Ha CHUXKEHHE
MPOTSHKCHHOCTH TOPHBIX BBIPAOOTOK YrONBHBIX IAXT YKpaunHCcKoro Jlonbacca B CBS3M C
WHTEHCUBHBIM HX 3aKpbITHEM 3a mociiennue roasl B (1990-2002rr.), yBenuyeHnue 3aTpar
Ha PEMOHT ATHUX BBIPAOOTOK, COCTOSIHUE MOCEIHUX He yayumaercs. B cpeanem 15% u3
HUX TI0 MPOTSKEHHOCTH Ha KOHEI[ KaXKJI0r0 To/ia He yAOBIETBOPSET IKCIUTyaTallHOHHBIM
TpeboBanusIM. OHON W3 OCHOBHBIX MPUYUH TAKOTO IMOJOKCHUS SBISCTCS BBICOKAS TPY-
JIO0EMKOCTh paboT 1O CoJepKaHUI0 BHIPaOOTOK IpH BecbMa HU3KOM (1,5-2%)ypoBHe nx
mexanusanuu [1]. TIpoBeneHre pa3oBeIX PEMOHTHBIX pabOT HE Bceraa o0ecneunBaeT co-
XPaHHOCTH JKCILTYaTallMOHHOTO COCTOSIHUS BBIPAOOTKHM Ha OCTaBIIUNCS CPOK €€ DKCILTY-
aTanuu. Bo MHOTHX cliydasx 3TH pabOTHI IPOBOISITCS MOBTOPHO [2].

[upoko mpuMeHseMas: B HACTOSAIIEE BPEeMs «TpaJIUIIMOHHAs» TEXHOJIOTUS MEePeK-
peILICHUsS TOPHBIX BBHIPAOOTOK HE MPeAyIpekaaeT U3IUITHUN BBIITYCK TOPOJIBI M HE 00e-
creunBaeT Oe30MacHbIe yCIOBUS TpyAa MpHU MPOU3BOJCTBe pabor. PaspaboTaHHbIe ke
TEXHOJIOTUH TEPEKPEIICHUsI BHIPAOOTOK C MCIIOJB30BAHHEM IPEIBAPHUTEILHOTO YKpPEI-
JICHHS BMEIIAIOMIUX MOPOJ BSOHKYUIUMH YKPEIJISIONIMMUA COCTaBaMU MJIM MEXaHUYECKOTO
MoJIIopa, He HAIUIA MTUPOKOT0 MPUMEHECHUS M3-32 HEeTCXHOJOTHYHOCTH, MHOTOOIIepaITH-
OHHOCTH, BBICOKOH CTOMMOCTU U TpylaoemkocTu. [losTomy paszpaboTka BbICOKO ddek-
THBHOW M MaJIO3aTPATHOW TEXHOJOTHH MEPEKPETUICHUS BBIPA0OTOK 03 W3JIMIITHETO BbI-
MmycKa Mopoabsl U 000CHOBAaHHUE €€ MapaMeTpOB, ABJISAETCS BeChMa aKTyallbHOU 3amadeit
JUTSL yTOJbHOM MPOMBIIIJIEHHOCTH Y KpauHBI.

ABTOpaMHU CcTaThbU MPEAJIONKEHA U JOBEJEHA 10 MPOMBIIIICHHOTO BHEAPEHUS TeX-
HOJIOTHSI peMOHTa BBIPAOOTKH C 3aMEHOM 3JIEMEHTOB KPEIJICHUs, OCHOBAaHHAS HA CXKAaTHHU
paspyuieHHbIX mopon [3].

[IpuHIIMTIHANBHAS CXeMa MpeJaraeMoro crnocoba MmepeKkperuieHus mpeacTaBiIeHa
Ha pucyHke 1. OGecrnedeHue yCTOWYMBOCTHU MOPOJ, B Ipejesaax 30Hbl BO3MOXHOTO BbI-
BaJia, JOCTUTAETCS MMYTEM MMOBBIIICHUS TPEHUS MEXKIY MOPOIHBIMU parMEHTaMu 3a CUET
UX CXAaTHUsl, pealu3yeMoro B pe3yjibTaTe YBEJIWYEHHUS B 00bEeMe HEB3PBIBUATHIX pa3py-
maronux coctaBoB (HPC) HarHeTaeMbIX B NMpeaBapuUTEIbHO TPOOypeHHBIC MITyphl. Pea-
JW3alus TaHHOTO crmoco0a MO3BOJUT MPENOTBPATUTh HEKeNaTeIbHBIA BBITYCK MOPOJIbI
13 3alPOEKTHOT'0 KOHTYpa MpHU JeMOHTaxe AehOpMHPOBAHHOW paMbl Kpemu, 4To obec-
MEYUT MUHUMAJIbHOE HAapyUICHHUE CIIOKUBIIEr0Cs B OKPYXKaIOIIeM MacCUBE PaBHOBECHO-
IO COCTOSIHHS U CIIOCOOCTBYET MOBBIMICHUIO YCTOWYMBOCTH BHIPAOOTKH B MOCIEPEMOHT-
HBII MEPUO.
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Puc. 1 Cnoco6 nepexperieHus BEIpaOOTKH
1 —pa3pymieHHbBIe TOPHBIE TTOPOABI, 2 —IIYypHl; 3 —(QaKkTHIECKU KOHTYP BBIPaOOTKH,
4 —TIpOEKTHBIN KOHTYP BBIPAOOTKH, 5 —lieOpMHUPOBAHHASI paMa KpETlH,
6 —KperuleHre 0 MPOSKTHOMY KOHTYPY, / —yIpOdYHseMasi 30Ha TIOPO/I.

VYuursiBas, 4To JaBieHue pacimupeHus coppeMeHHbix HPC cocTtaBnsier He MeHee
50MIIa, uTo 3HauKUTENbHO OOJBLIE TPEOYEMOTO ISl CO3JJaHUs I'PY30HECYIIUX KOHCTPYK-
ui, OBLIM TIPOBEACHBI JIAOOpPATOPHBIE MCCIENOBaHM, 3aJa4eii KOTOPHIX SIBJISIJIOCH MCC-
Je€I0BaHUE BIIMSHUS COCTaBa CaMOPAaCIIUPAIOLIECHCS CMECH Ha BEJIWYMHY [aBJIEHUS Ca-
mopacmopa [4]. [lns 3amemenuss HPC Obl1 mprMeHEH MEJIKO3EPHUCTHIN KBapIEBhIi Ie-
cok SiO, ¢ppakumeit 0,4-0,81m. bputa mpoBeneHa cepusi ONBITOB IPH U3MEHEHHH MacCo-
Boi monu mecka ot 10 1o 80% B3amen mopomka HPC. IlonyyeHnHbIe pe3ynbTaThl O3BO-
JWIN clieNlaTh BBIBOJI, YTO MpPH J00ABJICEHUH B3aMeH MOPOIIKA KBapleBOIro MecKa IMpouc-
XOJUT IJIaBHOE CHUXEHME JJaBJIE€HUS OT CaMOpACIIMPEHUs U 3aMEeJIAI0TCS XUMHYECKHe
peakiuu.

Ha puc. 2 npuBenensl rpaduki 3aBUCUMOCTHU AaBieHus, pasBuBaemoro HPC B 3a-
BHUCUMOCTH OT IPOLIEHTHOTO COCTaBa KBaplLEBOI'O IECKa, IPU Pa3InYHOM OTPaHMYECHUU
YpPOBHS 00BEeMHOM AedopMaIuu pacIupsrOIIerocs: CocTaBa.

OCHOBHBIMHU NapaMeTpaMH HOBOTO crocoba NepekperieHust BbIpaObOTKHU SBIAIOT-
Csl: pacCTOSIHUE MEXJy PacHOpHBIMH ILIMypaMH; BEJIMYMHA Pacliopa BHYTPU CKBAXKUHBI;
BEJIMYMHA Y4acTKa MOPOJ, IOJIBEPTAEMOr0 AOTOJHUTEIBHOMY pPaciopy.

OcHOBHBIM (haKTOpOM, OIpENENSIOIUM MapaMeTpsl crnoco0a, SBIAETCA BeC
MOPOJI, HaXOASIIMXCS B 30HE BO3MOXHOTO HMX OOpYIIEHHUs 3a MpeneslaMH IMPOEKTHOIO
KOHTYypa pEMOHTHUpPYyeMOW BbIpaOOTKU. BricoTa 30HBI BO3MOXKHOI'O OOpYyIIEHUS MOPOJ
IIpU NepEeKpPerIeHNH BbIPaOOTKH MOXKET ObITh pacunTaHa Mo GpopmyJe:

H, =r,, —r

6 3pn nl M,

rae r [ — COOTBETCTBEHHO paJuyC 30HBl pa3pyLICHHBIX TMOPOJI H

3pn ! H

HayalbHBIN paguyc BeIpaOOTKHU, M.
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Puc. 2 —3aBucumocts naBienusi, pazsuBaeMoro HPC B 3aBUCMMOCTH OT MPOLIEHTHOTO COCTaBa 2

MIPH OTPpaHUYEHUN BO3MOKHOCTH 00BeMHOM nedopmaruu o 5; 10; 20u 30%
(coorBeTcTBeHHO KpuBbIie 1, 2, 3u 4).

Cornacuo pabotsl [5] BenuuuHa I,, MOXET ObITh ONpPEENeHa MO0 3aBUCUMOCTH!

n

r
2L=1+ 5,7-(%—0,21] ,

r

H

raie  yH —BepTukanbHble HAIPsKEHUs B TOpHOM MaccuBe Ha riayoune H, Mlla;

R — cpenHeB3BelleHHass MNPOYHOCTH IOPOJAHOTO MaccuBa Ha YpOBHE
pacnoJioxkenus Beipabotku, Mlla.
CunTasi, 4TO BO3MOKHBINM BbIBAJ MOPOJBI HA BRICOTY H, mpoucxoauT B mpenenax

BCEH IHMPHUHBI BBIPAOOTKM Ha MOMEHT €€ IMepeKpIeNeHus, BeC TMOpOJ, KOTOPHIH
HEOO0XOAUMO MOIePKUBATh, OyIeT paBeH:

G=B,-h-y, H,

riae B, —mupuHa BIpabOTKH HAa MOMEHT MEPEKPEIUICHUS, M;

Y — 00BbEMHBIN BeC OPOJ, H/mo,

ITocne aToro, B 3aBUCUMOCTHU OT BeIUYMHBI B, mpuHMMaeTcs pacCTOSHHE MEXIY
mnypamMu B, B KOTOpBIX OyAyT pacmojiaratbCs pacmopHbie dieMeHTH. OHo
omnpenensercs myTeM JeJeHUs IHPUHBI BbIpaboTku B, Ha mpuHMMaemoe KOJIMYECTBO
HITYPOB.

Hanee mpuHUMaeTcs AJUMHA ydacTKa (y), Ha KOTOpPOM B IImypax (CKBa)kMHaX)

OylleT OCYyIIEeCTBIATHCS paclop.
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[Tpu TOM HPOTSHKEHHOCTH JTOTO y4acTKa JOJDKHA ObITh He MeHee 1/3 BBICOTHI
BO3MOKHOT'O OOpYIIEHHS MOPOJ (He).

Heob6xoauMast 1JIMHA IIITYPOB PaCYUTHIBACTCS CJIEeAyOmUM oopa3oM (cM. puc. 3):
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Puc. 3 —Cxema k pacdeTy HeOOXOJUMOM JJTUHBI IIITyPa JJIs pa3MEICHHUS PACIIOPHBIX 3JIEMEHTOB

HeoOxoquMas BenuuWHa MJaBICHUS B PACHOPHBIX [0 TpaHUIAM CXKUMAEeMOU
001aCcTH MTOPO/T DJIEMEHTAX (q) pacuuThiBaeTcs mo ¢opmyie [6]:

q= %(0,015&,;37 +0,0008 In(n,,))

IIocae saToro OonpeaACIsACTCSA HeO6XOI[I/IMOe AaBJICHUC B PAaCHIOPHBIX HIMIypax (qw).

Jis  ompeneneHus OSTOro mapaMerpa HEOOXOAMMO 3HaTb 3aKOHOMEPHOCTHU
nepenayu Harpy3ku oT (GpoHTa o0nacTH paciIMpeHus BriIyOb MaccuBa. DTO MO3BOJUT
ONpPEAECINTh HUCKOMYIO 30HY BIUsgHUA oaHoro mmyposoro 3apsasa HPC. Ilponecc
nepejayd  JaBJIEHMs, pPa3BUBAEMOr0 CaMOPacCUIUPSIOMMMCS MaTepuaaoM, 4Yepes
AUCKPETHYI cpeay (pas3pyllieHHbIE MOPOAbI) OyleM paccMaTpHUBaTh KaK COOTHOIICHHE
naBieHus P,, IpuIokKEeHHOMY IO TOBEPXHOCTH YCJIOBHOTO LMIMHJIpa paguycoM R, or
nerictBus mwnyposoro 3apana HPC P, B unnunapudeckom mmnype paguycom R . B cuny
OCECUMMETPUYHOCTH 3a7a4y MOXKHO CBECTH K INIOCKOM.

N3 cootHomenus P,27R = P,27R, nonyuyaem

30HY BIHAHMS ILIIYPOBOTO 3aps/ia ONpEAeNsieM KaK paJuyc OKpyXHocTH R, mo
nepuMeTpy KOTOpod JaBieHue pacmopa P, cocrasaser 5 % oT JaBiaeHUs
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BHyTpumnyposoro 3apsna HPC P,. Ha caenyromiem stame ompezensieM HeoOXOIMMOeE
paccTosiHUEe MEXJy pPacloOpHbIMU ILINMypaMH BJOJb OCH BBIPAOOTKH, NpPU KOTOPOM
HeoOxoAuMas BeNUYMHA J[JaBICHUS B MIMype (qw) obecrieunBaeT HEOOXOIUMYIO
BEJIMYHUHY pACHpPEACICHHON Harpys3Ku (q) Ha BBICOTY (y) [0 TOBEPXHOCTH,

OTPaHUYMBAIOIICH YUaCTOK MOPOJ B KPOBJIe BEIPAOOTKH IIUPUHOM B.

[TonoxkeHne MOBEPXHOCTH, HA KOTOPOH CO3/aeTcs HEOOXOIMMOE JaBlieHHE (]
oTHOocuTeNnbHO NuHUU OD, mo KoTopoi#l pacronaraioTcs pacnopHbIe MIMYPbl, ONpPEaeTIUM
rpaMUecKU COrIacHo puc. 4, U3 yCIOBHS, Y4TO Iyra OKpykHOcTH AB paBHa muamerpy
30HBI BIMSIHUA IypoBsoro 3apsaa D =2A,.
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Puc. 4 —Cxema K ompeneneHnIo pacCTOSHUA MEXAY PACIIOPHBIMY LTy PaMHU

g2 R
180
[Ipunumas, uto AB=D, « :M:1146°. N3 ycnoBusa nonodus X=R- COS%.
T

Wcxoas 3 nonoxeHus, 4To 30HbI BIUSHUSA COCEHUX LIMYPOBBIX 3aps/I0B IEpeCceKatoTCs
B TOYKE B, paccTossHUE MEXy paclHOpPHBIMU LITypaMu OyJ1eT paBHO:

a=2R-sina/2=D-sina/2=16-084=134w.

I/ICHOJ'IBSYSI BBIIIC IIOJYYCHHBIC PC3YyJbTaTbl OINPCACIHUM 3aBUCHUMOCTbH MCKAY
BEIUNYNHOMN pacnpeneneHHoﬁ Harpys3Ku I10 JIMHUHA AC (g ¥ JaBJICHHEM BHYTPUIIIYPOBOIO
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3apsiia g, , UCXOMS U3 TOTO, YTO PACCTOSTHU MEXAY IIIYyPOBBIMU 3apsaiaMu paBHO 1,34 M,

a paccTosHHE MEXIy JIHHHEH pacmonokeHus mmypoB OD u JauHUEH NPUI0KEHHS
Harpy3ku AC X=R-c057,3 =0,43wm.

g, Mlla
1,8

1,6
1,4 1

1,2 1

1 %
0,8 //
0.6
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0 T T T q]_u, MHa
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Puc. 5 —I'paduk 3aBHCUMOCTH BEINYMHBI PABHOMEPHO pacIpeeleHHoM Harpy3ky () Ha TpaHuLe
CKMMAaeMBbIX MIOPOJHBIX OJOKOB OT BEIMYUHBI JABICHUS B IIITypoBoM 3apsae ((,,)

Dniopa Harpy3ku ot mmypoBoro 3apsiaa O (cMm. puc. 4 (1)) Bronb xopasl AB mo
dbopme mpeacraBisieT coboit cermeHT kpyra (puc. 4.14 (2)).Ilepeiitu Kk paBHOMEPHO pa-
CIpe/ieieHHOW Harpy3ke ( mo xopae AB MOXHO MyTeM JeJCHHs IUIOMAAH CerMeHTa
Kpyra no nyre AB Ha nnauny xopabl AB. Kctatu nocnensss cousmepuma ¢ pacCTOSIHUEM
MEKIy LITypOBHIMH 3apsaamu (o). McXoas U3 yCIOBUS CUMMETPHH BETHUMHY ( MOYXKHO

ONPEIENUTh Pas3/eluB IUIOMaab Tpeyroibunka AKE Ha Benuuuny /2.

Ha puc. 5 npuBeseH rpaguk 3aBUCUMOCTH PaBHOMEPHO paclperesIeHHON
Harpy3ku ( mo auHuu AC (cM. puc. 4) OT BeIMYUHBI JaBICHHS B IIITypOBOM 3apsae 0, ,

KoTopass uMeeT IHUHEHHbIH xapaktep. HeoOxomumeiii cocta HPC, obGeceunBarommit
TpeOyemMoe NaBjeHHE B IIIMYPOBOM 3apsje olpenensercs no rpadpuxaM, NpuBeIeHHBIM
Ha puc. 2.

OrneHKa TEXHUYECKOW W DKOHOMHUYECKOW A(P(PEKTHBHOCTH pa3pabOTaHHOTO crocoda
MEpEeKPEIUICHHsI BRIPAOOTKH, UCKITIOYAOIIETO HE KOHTPOIUPYEMBIH BBITYCK MOPOBI M METOAUKH
pacueTa ero mapameTpoB, MpoBoauiachk Ha maxrte «Jooporonsckas» ['T1 «Jlobpomonbeyroany»
TIpU PEMOHTE IPy30BOT0 XO/IKA YKJIOHA Ih1acTa My .

[IpoBeneHHbIE IIAXTHBIE MCHBITAHHUS MPEATOKEHHOTO crnocola MepeKperieHus
BBIPA0OTOK, MCKIIIOYAIONIETO HEYIPABISIEMbIM BBIMTYCK MOPOJbI, MOKA3aJIN €r0 BBICOKYIO
s¢pdexktuBHOCT. [IpuMenenue cmocoba  MO3BOJUIO  MOJHOCTHK  UCKIIOUYUTH
HEKOHTPOJUPYEMBIN BBIIYCK IMOPOJABI B Mpeieiax ASKCICPUMEHTAIBHOTO y4YacTKa H
00eCIeYuTh YCTOHYMBOE COCTOSIHUE BRIPAOOTKH MOCiIe ee peMoHTa [7].
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PO3PAXYHOK ITAPAMETPIB HOBOI'O CIIOCOBY PEMOHTY I'lPHNYOI BUPOBKMU 3
3AMIHOIO EJJEMEHTIB KPITIJIEHH

V crarTi HaBe/eHI pe3yIbTaTH J1a00PAaTOPHUX 1 aHATITUYHUX JIOCITI/DKEHb IPUCBSIUYCHUX PO3poO0Ii HOBOTO Majio-
BUTPATHOT'O CII0co0Y MEPEKPIIJICHHS TipHIYMX BUPOOOK, 1110 BUKIIIOYAE 3aBUIl BUITYCK ITOPOAH, Y 3arajibHUX
pHcax MpeICTaBICHUH PO3pOOIeHHH CIIOCi0, a TAKOXK MPUBEICHa METOAMKA PO3PAXyHKY HOTro mapaMeTpis.
KitrowoBi citoBa: peMOHT TipHIHYOi BUPOOKH, HEBHOYXOBI pyHHIBHI pEYOBUHH, CAMOPO3IIUPEHHS, 3MIITHCHHS
nopiz

N.N.Kasyan, |.G.Sahno, A.O.Novikov, N.A.Ovcharenko

Donetsk national technical university, Donetsk

ON PARAMETERS OF NEW METHOD OF REPAIR OF MOUNTAIN MAKING WITH
REPLACEMENT OF FASTENING ELEMENTS

In the article the results of laboratagd analytical researches are resultedti development new little
expense method of repair of the mountain making,ieditimg the superfluous issue of breed, the developed
method is broadly speaking presented, and also ttieoohef calculation of his parameters is resulted.
Keywords: oversupport of heading, inexplosive destrgynatters, selfexpansiostrengthening of breeds
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