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ABSTRACT

Purpose. To determine the effect of rock overworking and underworking on massif stress-strain state while extract-
ing the series of flat coal seams.

Methods. Mining, geological and technical conditions; current approaches to solution of the related problems were
theoretically analysed on the basis of the developed calculation algorithm with the help of the boundary element
method. We calculated maximum coefficients of stress concentration in the roof and floor of the working seam in the
zones affected by pillars and contiguous seams.

Findings. Boundaries for areas of increased rock pressure in the roof and floor of the extracted seam at mining enter-
prise “Lvivvuhillia” were determined. Values of maximum coefficients of stress concentration were derived. The
load acting on the section of powered support was calculated considering the weight of rocks located in the area of
boundary stress state in the roof above the longwall face. It was stated that during stope workings in areas affected by
contiguous seams’ selvage, the period of longwall face exposure from under the selvage of the low seam is the most
hazardous in terms of rock pressure manifestation.

Originality. Analysis of stress-strain state of stratified heterogeneous massif around the stope was conducted consid-
ering overworking and underworking. Actual values of the force and geometrical parameters of the powered support
were derived; rational velocity of stope advance in the given mining and geological conditions was determined.

Practical implications. The results of the study allowed to obtain the data necessary to choose the type of standing
support and estimate rational force parameters for the powered support during its operation in the areas of high and
low rock pressure as well as to determine the velocity of longwall face advance and permissible distance between
stopes of contiguous seams for the mines of Lviv-Volyn basin.

Keywords: stress-strain state, coefficient of stress concentration, series of strata, overworking, underworking,
pillar, selvages

1. BBEJIEHUE

B Hacrosimee Bpemst Ha maxrax JIbBOBCKOro peruoHa
MIPUHSTA NTAaHENbHAas CXeMa MOATOTOBKHU. 3amackl oTpada-
TBIBAIOTCS JUIMHHBIMH CTOJ0OAMH OOPATHBIM XOIOM.
HawnGombiive 3amacsl CocpeaoTOYEHb! B TUIACTaX Ny, g’ U
n;°. Cerpuka ux paspabOTKH 3aKIIIOYAETCS B HEOIHO-
KpaTHOU mopaboTKe 1 HaIpabOTKe, B HATMYUHN KPAeBBIX
YyacTel W 1IEJIMKOB CMEXHBIX IUIACTOB, CO3JAIONIMX 3HA-
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YUTEJIbHYH KOHILICHTpALMIO HamnpshDkeHuil. B mepuon ¢
1996 mo 2001 romel B 30HaX MOBBIMIEHHOIO TOPHOIO
JaBJeHUs Haxoawiock 47.7% mmomanu, orpabaThiBae-
Moit 96-1ei0 nmaBamu. Ilpu satom 81% naB 3a mepuox c
1996 no 2001 rox paboTaio B 30HaX BIUSHUS LETHKOB U
KpaeBbIX YacTeH, n3 HUX 56.4% — B 30HaX MOBBIIIEHHOTO
TOPHOTO AABJIEHHS OT LIEIUKOB, OCTABIAEMbBIX IO ABYM-
TPEM IIacTaM OZHOBPEMEHHO.
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B Takux ycnoBHSAX cpemHEyCTOHUYMBAs KPOBJS Iepe-
XOIOUT B Pa3psa HEYCTOHYMBOW, HAOIIOAIOTCSA YaCThIC
BBIBAJIBI TIOPOZ, HCIIONB3yeMble MEXaHH3UPOBAHHBIC
KOMIUTEKCHI OKa3bIBAIOTCSI HEPAOOTOCTIOCOOHBIMH.

s obecnieuenus 3 hekTuBHON pabOTHI JIaB B 30HAX
HOBBILIEHHOTO TOPHOTO JIABJIEHHS, OYEBUIHO, HE0OXO-
JAAMO YCTAHOBUTHb QAAC€KBATHLIC 3HAYCHHUA CUJIOBBIX U
TEOMETPUYCCKUX MapaMETPOB MEXaHU3UPOBAHHOH Kpe-
M, ONpeleNuTh Hauboyee PpalMOHAIBHYIO CKOPOCThH
MMOJIBUTAHUSL OYHCTHOTO 3300 B KOHKPETHBIX TOPHO-
TeOJIOTHIECKHUX YCIOBHUAX. Bee 3To Tpedyer mpoBeneHus
TIIATENBHOTO aHANIM3a HANpPsKEHHO-1e(hOpMUPOBAHHOTO
cocrossaust (HJC) crmomcroro HEOTHOPOIHOTO MaccHBa
BOKPYT OYHCTHOH BBIPAOOTKH C y4YETOM MOAPAOOTKH H
HaapabOTKH, a Takke HAJIMYMSA B UCCIEAYeMOH 00sacTH
LIEIMKOB W KpaeBBIX yacTeil. [Ipu »aToM s momydeHus
O6’I)CKTI/IBHI)IX PE3YJIbTAaTOB BAXKHBIM SABJIACTCA MPaBUJIb-
HBII1 BEIOOp MeToJ1a pacyera.

Pa3paboTka METONOB pacuera OIOPHOTO MAaBJICHUS
MPECTABISCT 3HAYUTENBHBIC TPYIHOCTH B CBS3U CO
CIIOKHOCTBIO TIOCTAHOBKH 3afa4yd. Ha mepBhIX 3Tamax
pa3paboTKh METOAOB pacdeTa OMOPHOTO NABIICHHS aBTO-
paM# MacCHB TOPHBIX TOPOJ HMHUTHPOBAJICS OTHOPOIHOM
HM30TPONHON yNPYrod MOJIYINIOCKOCTBIO € TOPU3OHTAIIb-
HOU TIPSIMOYTOJIFHOM IIEJTBI0 Ha IPOU3BOJIBHOM TITyOHHE.

B HacTos1iee BpeMs anropuTMbl 1 METOAUKH pacdera
apamMeTpoB CHUCTEM Pa3pabOTKU B OONBIIMHCTBE CBOEM
HCIOJIB3YIOT YMUCJIICHHBIC METObI. O[lHl/IM U3 HUX ABJISI-
€TCad MCTOJ KOHCYHBIX 3JICMCHTOB, KOTOpblﬁ II03BOJISIET
BBIMIOJIHATL OLICHKY BJIMAHWA Ha IPOSABJICHUC T'OPHOI'O
JIABJICHUS CTPYKTYpPhI MAacCUBa, (PH3HKO-MEXaHHYCCKHE
CBOWCTBA MOPOJI, TIyOHHA pPa3padOTKH, MOUTHOCTH ILIa-
cta (Buzilo, Savelieva, Saveliev, & Morozova, 2011).

[Mupokoe npUMEHEHHWE HAXOHAT  COBPEMEHHBIC
HATYpHBIC METOIBI, HAPUMEP, T'€OAC3MUECKIE METOJIBI
KOHTPOJISI COCTOSIHUSL MAacCHBa, U YCTAHOBJICHUS 3aKO-
HOMEPHOCTEH  TPOSBICHHA  TOPHOTO  JABICHHSA
(Nurpeisova, Saribaev, & Kurmanbaev, 2016). Ha ocHo-
B€ IIaXTHOTO SKCIEPUMEHTa 0OOCHOBAaHBI TPAHHUIIBI JO-
MYCTHMOW TMOAPa0OTKH BechbMa COJM)KEHHBIX IJIaCTOB.
(Kolokolov & Lubenets, 2000).

W3yuennio moBeneHUs NOAPaOOTaHHBIX M Haapado-
TaHHBIX TOPOA B OIHOPOIHOM U CJIOMCTOM MAacCCHBaX
TIOCBSIIIEHBI  TeopeTnueckue uccienosanus (Novikova,
Zaslavskaya, & Nalivayko, 2001; Lin’kov, 1983) u skcrre-
pumentanpraeie JILH. 'amanoBmua (Gapanovich, Gaydu-
kov, & Lavrukhin, 1974). B psange pabot paccMaTpuBaroT-
Csl 3a/1a4d TEOMEXAHWKH IS 1MoApabOTaHHBIX M Hajapa-

0OTaHHBIX 00JacTell MacCHBa B CBSI3U C M3YYEHHEM TOJ-
TOTOBUTENIHHON CTaaWM JAWMHAMUYeCKuX siBjeHwmid (Pere-
pelitsa, 2001; Nikolin, Podkopaev, Skoropud, &
Savchenko, 1998).

Pemienus ocymecTBiA0TCA Ha OCHOBE MOJEIHU YIIPY-
TOW Cpefibl C 3aJaHUEM I'DAaHUYHBIX YCIIOBUHI B HalpsKe-
HUSIX, NTOJTy4aeMbIX IyTeM HaTypHBIX u3MepeHuil. OnHa-
KO, M3-32 OTCYTCTBUSI COOTBETCTBYIOIIMX 3KCIIEPHUMEH-
TaJIbHBIX JAHHBIX, MU, KaK ¥ CAMUM IIOJIXO/IOM K pelie-
HUIO, HEBO3MOXKHO BOCIIOJIB30BaThCsl IPU PACCMOTPEHHH
ycioBUiM maxT JIbBOBCKOI'O peErnoHa.

Jnst nocTMKEHHsI TOCTaBICHHOW LETU W PELIeHUS
c(OpMYIHPOBAHHBIX 33a[a4 OBUTH BBITIOTHEHBI TEOPETH-
YecKHe, MPUKJIAAHbBIE U SKCIIEPHUMEHTAIBHBIE UCCIIET0Ba-
Huss HJ/IC HEogHOPOTHOTO CIIOMCTOIO MaccHuBa TpUMe-
HUTEIBHO K Pa3pabOTKEe CBUTHI CONMKEHHBIX YTOJIBHBIX
IJIaCTOB B CJIOXKHBIX 'OPHO-TC€OJIOTHYCCKUX YCIIOBUMAX.

Teoperuueckne UCCIEIOBaHMSA BKIIOYATN aHAIN3
TFOPHO-T'COJIOTUYCCKUX W TOPHOTCXHUYCCKUX yCﬂOBHﬁ,
aHallM3 CYIIECTBYIOUIMX MOAXOAOB K PEILICHUIO pPOJ-
CTBEHHBIX 337124, BEIOOP METO/Ia ONpE/eNeHHUs U KpuTe-
pus omenkun HJIC wuccrmemyemoit obiacTh MaccuBa,
000CHOBaHHE pacUETHHIX CXeM. Pe3ynbraToM Teopernde-
CKUX HCCIICIOBAaHHUH SBUJICS PACUETHBIA aJTOPHUTM, pa3pa-
00TaHHBIII HA OCHOBE METOA TPAHNYHBIX 3JIEMEHTOB.

B oTimyre OT M3BECTHBIX, pa3pabOTaHHbIA aIrOPUTM
MO3BOJISIET OTPENENSATh HAarPy3Ky Ha MEXaHU3UPOBAHHYIO
Kperb Mpu paboTe MeXaHM3MPOBAHHBIX KOMIUIEKCOB B
30Hax MoBbILIeHHOTr0 TopHOTro nasnenus (I1I'1) ot nenu-
KOB (KpaeBbIX 4YacTel) CMEXKHBIX IJIACTOB B YCJIOBHUSAX
noapabotkn M Haapabotku. IIpu 3TOM yuHTBHIBaeTcs
KOHLICHTpAIMsI HaNpsDKEHWH B 00JIaCTH OIOPHOTO JaB-
JIeHUsl Briepean 3a00s1 M CKOPOCTh OABHUIaHUS JIaB.

2. OCHOBHAS YACTbD

CrerneHp BIUSHUA HaapaOoTku u nonpadotku Ha HJIC
MAaccHBa NPH BBIEMKE CBUTHI ITOJIOTUX YTOJIBHBIX IIACTOB B
yeaoBwsix maxT 11 “JIsBoByTomnn” OIeHHBaNACch MO BEJH-
YMHAM MaKCHMAaTbHBIX KO3(Q()HINEHTOB KOHIEHTparmH K,
B KPOBJIE U [I0YBE pa3padaThIBAEMOro IUacTa B 30HaX BIHU-
SAHUA TCIIMKOB U KPAacBbIX yacrei C6J'II/DKBHH]:-IX IJ1aCTOB.
Pacuersl NpOW3BOAMIMCH C TOMOLIBIO Pa3pabOTaHHOTO
ITOpUTMAa Ha OCHOBE METOAa TI'PAaHWYHBIX 3JIEMEHTOB.
OueHka ycTOHYMBOCTH KPOBIIH 1 TIOYBHI pa3padaThIBaeMBbIX
IUIACTOB  BBINOJIHSUIACH 110 CJICAYIONIEMY KPUTEPHIO
(Novikova, Zaslavskaya, & Nalivayko, 2001), xotopsrii
UMeeT BUIL:

o
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rue:
0y WM 03— HauOojpllee W HaWMEHbIIEE TIJIaBHbBIE
Hanpspkenus, MIla;

W= O-p / Oc;

0, U 0, — TIpeNeNsl IPOYHOCTH MOPOIBI Ha PacTsKe-
HHUE u cxartue, Mlla;

[0] — monmycTuMoe HampspKeHHE, ONpeAessieMoe Kak
OTHOILICHHE CPEJHEr0 3HAYCHHUsI Mpejielia MPOYHOCTH Ha
pacTsbkeHHe WIM cXaTthe K KodduuueHTy 3amaca
IPOYHOCTH.

Bbbu11 paccMOTPEHBI CIIEAYIOIINE PACYUETHBIE CXEMBI:

_poi o)1y Plortorf w4yl +or?)
2
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b (1)

1) mpu ABM)KEHUU JIaBBI HA KPAEBYIO YacTh CMEXKHO-
ro tacra (Mo IIacTy n;° B YCIOBHAX HaApaOOTKH W
moIpaboTKN);

2) pu BBIXOJIE JIABBI U3 30HBI KPA€BOM YACTH CMEX-
HOTO IUTacta (Mo IUIACTY 7;° B YCJIOBUSX HAApabOTKH U
MoAPabOTKH);

3) onleHka BAWSIHES [enuKa (MK HaJ OYHUCTHBIM
3a00eM, IEeTTUK 10T OYNCTHBIM 3200eM).

HccnenoBanus MpOBOIWIN TIPU CICAYIOIIUX HCXOJ-
HBIX JAHHBIX: MOILMHOCTHU /M, My U M3 IUIACTOB 14", ny° U
ng COCTaBJISIIOT coOoTBeTCTBeHHO 1.45, 0.65 u 1.50 m;
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rIyOWHa 3alleTaHdss pas3padaThIBAEMOro Iutacta 77
H=520M; MoOmHOCTH MeXIymiacteeB /7 =16M u
hy =13 M; pu3UKO-MEeXaHUUECKHE XaPAKTEPUCTHKH YTIIst
U BMemaromux mnopoxa Opamvck mo manHeiv BHUMU
(Katalog mekhanicheskikh svoystv..., 1972).

B nepBoii 1 BTOpOH pacueTHBIX CXeMax pa3smep Kpae-
BOM YacTH IUiacTa Hax (WM IOJ) OYMCTHBIM 3a00eM I10
macty n;° b=70 M, 30HB HaaPabOTKH U TOAPaOOTKH
AMEIOT ONWHAKOBBIE pa3mepsl [, = [, = 150 m. nunHa
BBIPA0OTaHHOTO MPOCTPAHCTBA 10331 OYMCTHOTO 332005
Mo Turacty n;° [ cocraBisiia B pacderax 3HaueHus 50,
100, 120, 140 1 150 m.

PaccTosiame L OT 04MCTHOTO 3200 O KpaeBBIX Ya-
CTel CMEXHBIX TUIACTOB MpH dToM cocTtasisuio 100, 50,
30, 10 u 0 m (3a00¥ nox rpaHuLel kpaeBoit yactu); —10,
—30 u —50 M (32001 o1 KpaeBoO# YacThIO TacTa). Yactob
BbIpaboTaHHOTrO HpocTpaHcTBa (/ — /) 3amonHsIace pas-
pymeHHbBIMH Topomamu. Ilapamerp /; mpeacrasnsieT
co0oif mar oOpyIIeHHs HENOCPEACTBEHHOW KpOBIIH,
OIIPEICTISIEMBII U3 YCIIOBHSA:

(Auy )max < lAuy J .

B stom ycnoBuu (4u,)mex — MaKCUMAaNbHOE CONMIKE-
HUE TI0YBBI M KPOBJIM OYMCTHON BBIpaOOTKHM, MO3aan
JIaBbl, TOJIy4€HHOE pacyeToM, a [du,]— momycrtumoe
3HaueHue Au,, HA3HAYAEMOE MCXOJd M3 DE3yIbTaToB
IIaXTHBIX HAOJIIOAEHUH C YIE€TOM TEXHHYECKHX BO3MOXK-
HOCTEW HUCIOJb3yeMOW MEXaHU3UPOBAHHOW Kpemu (BO3-
HUKAIOIIHE B JJABE CMEIICHHS ITOPO ITOYBBI M KPOBIIHM HE
JIOJDKHBI NIPENSITCTBOBATh HOPMaJIbHOW paboTe O4YMCTHO-
r0 00OPYIOBaHMUS).

IIpn pacderax mo TpeTbe CXEME pacCMaTPUBAIUCH
IIATh PA3IMYHBIX MMOJIOKEHUH JINHUN OYHUCTHOTO 32005 10
OTHOIICHHIO K TPaHHLIAM BBILIE- U HUKEPACIOI0KEHHO-
ro menvka: Ha mojxoxe k Hemy (L =30 M), Hemocpen-
cTBeHHO noJ (Han) rpanuuei (L = 0), mox (Hax) cpeaHuM
cedeHneM nenuka (L =25 M), mon (Ham) BTOpPOH TpaHU-
ueit (L =0) u nozanu uenuka (L =30 m). lupuna nenu-
Ka /, paBHsIack B pacuerax 50 M, a pa3Mephl 30H HajJpa-
6otk [, u moapaboTku /, MO 00 CTOPOHBI OT IEIIUKA
coctasisii 100 m.

Brmmosnnenue CEpuU pacy€TOB IJId Pa3JIMYHBIX I10JIO-
XKEeHHit 32005 MO IUIACTY 717° MO3BOIMJIO IIPOCIECIUTH 3a
mmenenneM kaptuabel HJIC B wmcciemyemoii obnmacTtu
MaccuBa 10 Mepe MOJBUraHusi PPOHTA OYMCTHHIX padoT
u ycraHoBUTH TpaHuisl 30H III']], HEoOXommmMele s
000CHOBaHHUSI TTAPaMETPOB BEACHHS OUYUCTHBIX PadOT B
paccMaTpUBaEMbIX TOPHO-TE€0JIOTHUECKUX YCIOBHUSIX.

TunuuHele >MIOpbl HOPMAJIBHBIX HANpPsKEHUH 0, U
BEPTHKAJIbHBIX CMELIEHHUH U, B IOYBE U KPOBIIE pa3pada-
TBHIBAEMOI'0 ILIACTa 77, HOCTPOCHHBIE MO pe3yJbraram
OJHOTO M3 BAPHAHTOB PACUETOB IO NEPBOH CXEME B CIIy-
yae L=50M Ha moaxome K KpaeBod yacTH (yCIIOBHS
HaapaboTKM), m300pakeHs! Ha Pucynke 1a, 6.

AHanu3 JaHHBIX 3TOTO PACUETHOTO BapHaHTa IOKa-
3aj], YTO 30HA IOBBIIIEHHOTO TOPHOTO JaBieHUsS (TIpe-
BBIIIAIONIETO YPOBEHb yH) B KPOBJIE BHIHIMAEMOTO Iljia-
cra n;° B TOPH30HTAIBHOM HAIPABICHHH BIICPEAN
OYKMCTHOTO 32005 mpoctupaercs Ha 12 M. B BepTHKaib-
HOM HallpaBJICHUU OHA HMMEET MPOTSKEHHOCTh 3.5 M B
KpoBJie U 5 M B nouse. Ilopoabl KpoBIM MO3a1U OYMUCT-
HOro 3a00s Ha yd4acTKe /; HaxXOmATCS B MPEAEIbHOM
HAaIpsHKEHHOM COCTOSIHWH, NPU 3TOM HapylIaeTcst yclo-
BHE TIPOYHOCTH 110 KpuTepuro (1).

@)
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(a)

Ty, MMa

2311

Pucynok 1. Inwopsl HopmanvHvlx HanpaxceHui (a) u eepmu-
KanpHulx cmeuienuil (6) 6 kpoeie u nouse nia-
cma n;’ (ycnosus nadpabomiu)

B 30HEe NOBBIIIEHHOTO TOPHOTO JABJICHUS BIEpEeNd
JaBbl MAKCUMYM JIABJIEHHS (HANPSIKEHUS 0y,) TPUXOIUT-
Csl Ha CEUCHME, PacIlOJ0KEHHOE Ha PACCTOSHUM a = | M
mo ocu O, OT 3a00s, a B 30HE MOBBIINIEHHOTO TOPHOTO
JIaBJICHUS T1033/11 JIaBbl — Ha CE€YEHHE, YAaJIeHHOe Ha 3 M
mo ocu O, ot 3a60s1. Harpyska Py Ha CeKIHIO MEXaHU3U-
POBaHHOM Kpemy, CO3aolIascsi BECOM IOpPOA 30HEI
MPEAEIBHOTO HANpPsDKEHHOTO COCTOSHHUS Ha JUIMHE /),
cocrasiser 114.7 kH/m.

[Tpu monmpaboTke, Koraa 32001 HAXOAUTCS HAa PAcCTO-
sHuU L =50 M OT Kpas HIKeJlexallero IuiacTa Ha MoJ-
XOZIe K 3TOMY Kpalo, IPOTSHKEHHOCTh 30HBI TIOBBIIICHHO-
ro FOPHOTO AaBiieHUs cocTapiseT 14 M o ocu O, u pac-
npoctpansercs Baoab ock O, Ha 5 M B KpOBIle (COCTaB-
nsier 31.2% ot h,) 1 Ha 5.5 M B ouBe (coctapisier 40.6%
ot h;). Harpyska Py, Ha CEKIHI0 MeXaHH3HUPOBAHHOU
KpEIy B 3TOM ciiy4ae paBHa 127.8 kH/m.

JlaHHBIC BCEX BapMaHTOB PACUETOB 10 OLICHKE BIIHS-
HHS KpaeBbIX yacTeil CONMIKEHHBIX IUIACTOB Ha HaIlps-
JKEHHO-/1e()OPMUPOBAHHOE COCTOSIHHE KPOBJIN M TTOYBBI
pa3pabaThIBAEMOTO TUIACTA /;° B YCIIOBUSIX HAAPaOOTKH U
moapaboTku mpuBeneHsl B Tabmumax 1, 2. OTo Makcu-
MaJibHble 3HaueHHs KOd((HUUMEHTa KOHIEHTpALUU
HanpskeHuH (K )max B 30HE OMOPHOTO JABJIEHUs BIEpe-
J¥ OYMCTHOTO 320051, MaKCUMalbHbIE CONMMKEHUSI KPOBIIX
Y TIOYBHI B JIaBE ¥ BEJIMUMHBI HArpy3Ku Py, KoTopas nei-
CTBYET Ha CEKIHI0 MEXaHW3UPOBAHHOI Kpemw OT Beca
MOPOJI, HAXOAAIINXCS B 30HE IIPEAEIBHOTO HANPSHKEHHO-
'O COCTOSIHHS HaJl JIABOM.
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Tabnuya 1. Pesynomamet ananuza HJJC kpoenu u nousst naacma n;’ npu 06udiceHuu iagol Ha Kpaegvie 4acmu

B ycnoBusx HaapabOTKU B ycnoBusx moapaboTku
Tonoxenne  Paccrosmue ot 3a60s  KOdbduument Harpy3ka Koo puument Harpy3ka
OUHCTHOrO O rpaHHi Kpaepoii ~ KOHICHTpaIHH KonBepreHuus 12 cexmo KOTUEHTPALNH KonBepreHuus Ha CORIIIO
2605 gacTi. L. M HaIPsDKEHUH B JIaBe, Kper HanpsHKeHUH B JIaBe, Kperm
7 BIIepeH 32004, (t4)imax» MM P pKH /;\4 Breper 3609,  (U))max, MM P pKH /;\4
(Ky)max ” (Kv)max ”
100 2.65 173.1 76.1 2.72 167.3 80.4
— 50 3.40 231.5 114.7 3.26 2533 127.8
K KpaeBoii 30 3.51 285.4 115.6 3.67 240.1 135.4
1acTH 10 3.59 251.3 123.6 3.85 248.8 141.0
0 3.86 238.0 126.7 4.13 248.2 137.2
nox (Hax) —-10 4.23 237.0 137.7 4.33 245.5 111.4
KpaeBoit -30 4.35 246.6 135.0 435 240.9 81.3
1acThIo —50 433 244.7 126.0 4.34 247.0 76.1

Tabnuya 2. Pesynomamol ananuza HJJC Kposnu u nouesl niacma n;' npu 6vlxooe 1aebl U3-nod Kpaeewlx Hacmeil

B ycioBusix HagpaboTku B ycnoBusix moapaboTku
Ionoxkenne Paccrosimue ot 3a60s  Ko2PPuument Harpyska Koo uumenr Harpyska
OMHCTHOTO 70 rpanWil Kpacpoii  KOHICHTPAIHH KouBepreHuus 12 cexmpro KOTUEHTpALIHH KouBepreHuus 1A CeRIIO
32605 wacti. L. M HaNPsDKCHU B JIaBe, - HaNPsHKCHUIT B JIaBe, R
T BUEpEIM 32603, (t)nax, MM pKH g Bepean 3a00s, (U)o, MM 5 pKH/;\,I
(K Dmax * (K)max *
noz (Hax) 30 2.35 120.0 85.5 2.35 120.1 84.1
KpaeBoi 10 2.96 159.0 106.2 2.98 159.8 108.1
9acThio 0 3.56 197.9 136.3 3.60 199.8 103.2
IIPU BBIXOJIE -10 3.55 212.1 150.0 3.55 207.8 182.0
H3-TI0L =30 3.70 244.6 169.2 3.69 229.1 215.7
KpaeBoi acTu -50 3.57 242.6 167.5 3.63 231.3 222.3

B Tabnune 1 coumepikarcs IaHHBIE, OTHOCSIIMECS K ycnoBusix noapabotku npu L=-30M u L=-50m, B

CIIy4al0 JBIDKCHUS JIaBbl MO HANPABJIEHHIO K KPaeBBIM Tabnuue 2 oHM BBIJENCHBl CHHUM LBETOM. VIMEHHO Ha
yacTsiM, a B Tabmuie 2 — K ciIydaro BbIXOJla OYMCTHOTO 9TH TIOJIOKEHUS ClielyeT 00paTUTh BHUMaHHE IIPU OTIpe-
320051 M3-TIOJ KpaeBbIX 4YacTeil. AHaln3 MOJyYeHHBIX JIeJICHNN PAlMOHAIBHBIX I1apaMETPOB MEXaHH3HPOBaH-
PEe3yJIbTATOB ITOKa3al, YTO NP JIBIKCHUH B HAIIPABICHUH HOM Kpemu, paboTtaromeil B 30HAaX BIMSHHS KPacBBIX
K KpaeBOil YacTH B YCIOBUSAX HAIPaOOTKU MaKCUMAaJIbHBIH yacTell CMEXHBIX macToB. PesymbraTtel anammza HJIC
KO3()(GUIMEHT KOHLEHTPaUnuu HanpskKeHUH (K )max, PaB- KPOBIIM M TTOYBBI OTPabaTHIBAEMOTO TIIACTa /17 oA (Ha)
HbIH 4.35, Bo3HUKAET Ha paccTossHuu L =—-30 M. [eTMKaMu ipyuBeieHb! B Tabmure 3.

IIpu 3TOM Harpy3ka Ha MEXaHU3HUPOBAHHYIO Kpemb P Kaxk BuiHO 13 3T0# Tabnuipl, Hanbosee Hebaromnpu-
cocrasisier 135 kH/m. C apyroii cTopoHBI B TIOJIOKEHUU ATHBIMU JUI1 MEXaHW3MPOBAHHON KpemM SBISIOTCS I10-
npu L=-10M MakcUMyM HMeeT Harpy3ka Ha Kpemb noxeHua npu L =25mMu L =0m.

Py=137.7xH/™M, a KO3pPHUIMEHT KOHIICHTPAIUH PesymbraThl pacdeToB IMOKa3alM, YTO B YCIOBHAX
HanpsokeHUH (K)max TpU 3TOM cocTabisgeT 4.23, T.e. Ha/pabOTKU B 9TUX CIIy4YasX NPOTSHKEHHOCTH 30Hbl [TT]]
MEHBIIIE, YEM B IIEPBOM CIIydae. B TOPHU3OHTAJIbHOM HAaIIPaBJICHUN (HO OoCH Or) BIIEpEaN

KauecTBeHHO Takas ke KapTHHA HaOMIOjaeTcs U B OYKCTHOT0 320051 cocrasisieT 25 M. BBepx B BepTHKaJIb-
cilydae MojpabOTKM ¢ TOW JMINb Pa3sHHIEH, ITO CaMH HOM HarpaBieHuu (1o ocu O,) B KPOBIIE OHa MPOCTHPA-
BEJINYMHBI KO3(PHUITMEHTOB KOHIIEHTPAINY HATPSHKESHHH ercs Ha 5.5 M, @ BHU3 B 10YBE Ha 3 M.

(K\)max ¥ Harpy3ox P, Ha Kpenb IPU MOAPaOOTKe He- B npenenpHOM HanpspKEHHOM COCTOSIHHH IO KpHTe-

puro (1) HaxoAATCs MOPOJIBI KPOBJIH BIEPEAH OYHCTHO-
ro 32605 B obnactu ¢ pasmepamu 2 —4 M 1o ocu O, #
1.5—-2w™ mo ocu O,. Ha paccrosauun L =25 M BecoMm
pa3pyLIEHHBIX [TOPOJ HaJl JIABOH CO3/1aeTCsl Harpy3Ka Ha
CEKIIMI0 MEXaHW3MPOBaHHON kperu Py = 168.4 kH/m, a
npu L =0 M — Py =165 kH/m.

ITpu monpaboTke (7aBa HaA LETHMKOM) YCTaHOBIIEHA Ta-
Kasi KapTuHa. J[TMHA 30HBI MTOBBIIICHHOTO TOPHOTO JIaBIIe-
HUs (pazmep 1o ocu O,) BIEpeny OYMCTHOTO 3a00s1 CO-
crasinser 35 M. B BepTukanbHOM HanpasieHuu (1o ocu O,)

CKOJIbKO Ooubiie. Hamboyiee oONacHBIMU SIBISIIOTCS B
9TOM ciydae monokeHus mpu L=10mM u L=-10m.
[losToMy mpHu ompeneneHHH pPalUOHATBHBIX CHIIOBBIX
napaMeTpOB MEXaHU3UPOBAHHONH Kpemd HEoO0XOAUMO
paccMOTpeTh BCE 3TH MOJOXKCHUSA M BBIOpaTh HamboJiee
onacHble. B Tabnuue 1 cooTBeTCTBYIOUIME NaHHBIE BbI-
JICTICHbI CHHHUM I[BETOM.

[Ipu nBMXCHUU NaBBl B IPOTHUBOIOJIOKHOM HAIPaB-
JICHUW NIl KpelH CO3/JaloTcsl Hanbosee HeOIarompusT-

HBIE YCJIOBUS, MPUYEM, KaK M B HPEABIIYIINX CIydasx,
Gobime  Koo(OMIMEHTH  KOHLCHTpAIMH 1 B KPOBJIE IPOTSDKEHHOCTH €€ 6 M, a B ouse 3 M. Harpyska
CaMmblC 1 HeHTpall Ha CEeKIMI0 MEXAHU3MPOBaHHOM kpemu mpu L =25M co-

Harpy3km Ha MEXaHU3HUPOBAHHYIO KPEIIb BO3HUKAIOT B cTapisier 224.5 kH/M. a npu L=0 7PO =220.4 k<H/m
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Tabnuya 3. Pesynomamet ananuza H/IC kpoenu u nousvt nracma n;’ noo (nad) yeauxamu

B ycnosusix HagpaboTku

B ycnosusix moxpadorku

Tonoxenue Paccrosmue ot 3a60s  KOXPPuument - Harpy3ka Koo puument - Harpyska
OYKUCTHOTO JI0 TpaHuI] KpaeBOI;'I KOHHCHTpaHIiI‘H OHBEPICHIUA HA CEKLIMIO KOHHeHTpaL[I/‘I’I/I OHBEPICHIUA HA CEKIIHIO
32008 4acTH, L, M HaNpsOHKCHUA B JIaBC, Kpert, HaIpsKCHUN B JIaBC, Kper,
BIIepeH 32004, (t4)imax» MM Po. kH/ Breper 3609,  (U))max, MM Po. xH/n
(Ky)max ’ (Kv)max ’
Ha TOIX0Ie K 30 2.81 195.9 72.4 2.88 190.2 108.6
LIETUKY 0 3.04 196.7 99.7 3.26 203.1 136.1
‘;‘éﬁé‘;zi? 25 3.88 222.1 108.6 3.90 223.9 144.8
0 4.35 277.2 106.4 4.34 268.5 142.0
3a OCJIIMKOM
30 4.40 314.1 90.3 4.44 295.6 126.4
PaccrosiHue @ ot ounctHoro 3a00s B ITy0h MaccuBa 10 y TH l
CCUCHHUS, B KOTOPOM BO3HHMKACT MAaKCHMAIbHAs KOHIICH- ooa
YaHUK

Tpalus HAIPSKEHUH 0y, T.€. IPOTHKEHHOCTb 30HBI OT-
»KMMa KpaeBOM YacTH YroJbHOTO IIacTa, Kak U IpH pado-
TE JIaBbl B OKPECTHOCTH KPAaeBBbIX YacTEH CMEXHBIX IlIa-
CTOB, BO BCEX PACCMOTPEHHBIX CITydasix OIM3K0 K 1 M.

Takum 00pa3oM, MOTyYEHBI BCe HEOOXOIMMEbIE BEJIH-
YHHBI JUISl pacdyeTa paluoHAIBHbBIX CHJIOBBIX I1apaMETPOB
MEXaHU3MPOBAHHON Kpenu IpH paboTe ee B 30HAX IO-
BBIIIEHHOTO M IIOHMKEHHOT'O TOPHOTO AABJIEHHS, a TAaKKe
JUISL OTIPENEIICHUs] CKOPOCTU MOJBUTAHUS JIaBbl U JIOITy-
CTHMOTO PAacCTOSIHUSI MEXIy OYHUCTHBIMH 3a00IMHU
COTMKEHHBIX TJIACTOB.

B pabore paccmotpen Tarke Bompoc o HJIC mopon
BOKPYT TOATOTOBHUTENHFHON BBIPAOOTKH TIPHU pPa3pabOTKe
CBHUTHI IUIACTOB. BakHEHIIUMU YCIOBUSIMHU OC30MaCHOM
paboOTHI YTONBHBIX IIAXT SBIAETCS OOecIiedeHne padodero
COCTOSIHHUSI BCEH CETH F'OPHBIX BBIPAOOTOK OT HOBEPXHOCTH
JI0 OYHCTHBIX 3200€B C MHHMMaJIbHBIMH 3aTpaTaMy Ha HX
MPOBE/ICHHE U TOACPIKAHUE. AKTYAIbHOCTh 00ECICUCHHS
9KCIUTYyaTalluOHHON  YCTOHYMBOCTH MOATOTOBHTEIBHBIX
BBIPA0OTOK B YCJIOBHSIX pa3pabOTKU CONIMKEHHBIX IUIACTOB
TIOCTOSTHHO BO3PACTAET B CBS3U C YBEIWYEHHUEM ITyOMHBI
BelIeHHsI TOpHBIX paboT. [Ipu 3TOM Ha Xapakrtepe pacrpe-
JICTIEHNs] TOPHOTO [aBJICHMS CYIIECTBEHHO CKa3bIBAIOTCS
HaapadoTKa win noapadotka. [loaTomy mpu BIOOpE CHO-
co0a OXpaHBI M KPEIUICHHNS BEIPAOOTOK, 0COOCHHO B CITydae
cya0bIX BMEIIAIOLIMX IOPOJ, HEOOXOIMMO HCXOIUTh U3
agaim3a H/IC maccuBa ¢ y4eTOM KOHKPETHBIX TOPHOTEX-
HUYECKUX CUTYalUi U TOPHO-T€0JIOTUYECKUX YCIIOBUH.

Tunnuroit mia maxt JIsBoBcko-BoibiHCKOrO Oac-
celiHa SIBJISETCS CIIOMCTasi HEOJAHOPOHAS Cpefia, B KOTO-
poli HaNpPSHKEHHOE COCTOSIHUE KPOBJIM U TTOYBBI COJH-
MKEHHBIX IJIACTOB NPETEPIIEBAET CYIIECTBEHHbIE H3MEHE-
HUSI TIOJ BO3JIEHCTBHEM TOpHBIX padoT. OJHAKO HMEro-
IIMeCs] OTpacieBble IOKYMEHTHI, PEriIaMeHTUPYIOLIHe
pacrioyio)keHue, OXpaHy U IOJIepXKaHue TOPHBIX BBIpa-
00TOK, cocTaBiieHbl Ha ocHoBe yka3anuit BHUMMU (Uka-
zaniya po upravleniyu gornym davleniem..., 1984), B
KOTOPBIX 3TO M3MEHEHHE YUHTBHIBAETCS MPUOIMKEHHO C
MIOMOIIBI0 AMIUPUYECKUX KOI(P(PHUINEHTOB, YCTaHOB-
JICHHBIX TIPEUMYIIECTBEHHO AJSI TOPHO-TEOJIOTHMYECKUX
ycnoBuii Jlonenkoro, Ky3nenkoro u ITedopckoro mecto-
pOXIeHNUH. AHATOTUYHBIA MOAXOJ, MCHONB3YETCSl U MPU
OIMCAHUH CTPYKTYPbI TOPOJHOTO MacCHBa.

Jnst mosTydeHus: KOJIMYECTBEHHBIX OLIEHOK B OTHOIIE-
HUM BIMSHUS MOIIHOCTH MEXIYIUIACThEB W TITyOWHBI
pa3pabOTKU pacdeTsl BBIIOJIHSIINCH AJSI PAa ONpPeneys-
ronmx mapamerpoB. Ha Pucynke 2 mpuBeneHa ogHa u3
PacCMOTPEHHBIX PACYETHBIX CXEM.
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Pucynoxk 2. Pacuemnan cxema x onpeoenenuto H/[C eoxpyz
evipadomku

Amnanu3 nonyueHHbIx nanubix (Novikova, Buzylo, &
Nalivaiko, 2000) moka3aJi, 4TO ¢ YMEHBIIICHHEM MOIIHO-
CTH MEXJIYIUIACThsl CTEIICHb POCTa HAaNpsDKEHWH B 30HE
OIIOPHOTO JIaBJIEHUS OTPabaTHIBAEMOro IUIACTA YBEIHYH-
Baercsl. Tak, MakCUMaJbHBIH KO3()(GUINEHT KOHLIEHTpa-
LMY HAalPsHKEHUH 0, B KPOBJIE 1J1aCTa B CEYEHHMH X = 29 M
10 OTHOIIEHUIO K ypOoBHIO yYH cocraBuseT K, = 1.51 npu
hy=6muK,=1.46 npu h, =20 m.

B menbIueit Mepe Ha kod(duimenTe KoHIeHTpamn K,
cKa3pIBaeTcs riryOmHa paszpabotku H: u npu H=300 M u
npu H =600 M B ceduennn x = 29 M B KpoBJie oTpabaThiBa-
emMoro 1acTa K, IMeeT OJIHO U TO ke 3HadeHue. B coze
MOJIrOTOBUTEIBHOM BbIpaboTKH Ha riyomne H =300 M
npu /1, =6 M KO3((PHUIMEHT KOHLEHTPAlMH 3KBUBAJICHT-
HOTO HaNpsDKEHWs, IIOJICUMTaHHBIA 1o kpurepuio (1),
JOCTUraeT 3HaueHust 2.1 ¥ ocTaeTcst TakiM JKe Ha ITyOuHe
H=600M. AOconroTHOE e 3HAUYCHHE MAaKCHMAILHOTO
SKBUBAJICHTHOTO HampspkeHWs mnpu riryomae H =500 M
CTaHOBUTCS PaBHBIM TIpeNeNly IPOYHOCTH TOPONBI Ha
cokatre, a mpu H=600M yxe B 1.2 paza TmpeBOCXOIUT
ero. Poct HanpspkeHuil B MaccuBe, OKPYKAlOLEM BbIpa-
O0TKY, IPUBOANT K YBEIMUEHHUIO CMEIICHUI Ha ee KOHTY-
pe. BrImomHEeHHBIE HCCIENOBAaHMS MOKA3ald, YTO TIPH
YBEIMUYCHUHU TiyOuHbl paspadorku ¢ 300 no 600 M Mmak-
CHMaJbHbIe BEPTUKANBHBIE CMEIIECHNUS U, B CBOJE BO3pAac-
TatoT B 2 paza. He yder nono6usix msmenenuit HIC Bo-
KpYyT TOJTrOTOBUTENILHBIX BBIPAOOTOK, MOMAIAIOIINX IT0]
BIIMSIHUE OYMCTHBIX pabOT MO CMEXHBIM IUIACTaM, IpU
BBIOOpE KPEMH SIBIISIIOTCS OIHOM M3 IpH4uH nedopmupo-
BaHUS TIOATOTOBUTENBHBIX BEIPAOOTOK.
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3. BBIBO/IbI

Ha ocHoBe MeTona TpaHWYHBIX 3JEMEHTOB pa3zpabo-
TaH 3G (GEKTUBHBIN PACUETHBIN aNTOPUTM IS ONpe/eIie-
Hus HJC HEogHOpOOHOTO MaccuBa MPUMEHUTENBHO K
pa3paboTKe CBUTHI MOJOTHX COJMKECHHBIX YIOJBHBIX
IacToB. B oTiaMyMe OT W3BECTHBIX, pa3pabOTaHHBIN
QITOPUTM YYHMTHIBAET HAJIIMYUE B MCCIIEyeMOH 00iacTu
LIEJTUKOB M KPaeBBIX YacTeH YroNbHBIX IUIACTOB B YCIIO-
BUSIX KaK HaapaOOTKH, TaK U MOJIPaOOTKH.

C nmomompio pa3pabOTaHHOTO ANrOpUTMa Uil yCIIo-
Buit maxT ['T] “JIbBOBYT0b” YCTaHOBIICHBI TPAHHIIBI 30H
MTOBBIIIEHHOTO TOPHOTO JaBJICHUS B KPOBIE U IIOYBE
BBIHIMAEMOTO IUIACTA, OIPEIEIICHBl BEIWYHHBI MaKCH-
MaJIbHBIX KO3()(HUIMEHTOB KOHIEHTPALUK HANPSHKEHUN
0, TI0 OTHOIICHUIO K YpOBHIO yH W HalijeHa Harpyska,
JICHCTBYIOIIAs HA CEKLUI0 MEXAHU3UPOBAHHOW Kpenu OT
BECa MOpPOJ, HAXOIAIIMXCS B O0OJACTH NPEAEIBHOrO
HAaIpsHKEHHOTO COCTOSIHUSI B KPOBJIE HaJl JIABOM.

B ycnoBusax maxt I'Tl “JIbBoByrosns” mpu pabote
OYHCTHBIX 3200€B B 30HAaX BIIMSHUS KpaeBBIX dacTei
CMEXHBIX IIIACTOB HanOoJiee ONMACHBIM, C TOUKH 3PECHUS
MIPOSIBJICHUH TOPHOTO MABJICHHUS, SBISCTCS IEPHOM BBHI-
X0JIa JIaBBI M3-T10]1 KPAeBOH YaCTH HIDKEPACIIOIOKEHHOTO
mracta. B gactHOCTH, MEeXaHM3UpPOBaHHAS KPEIb OKAa3bl-
BaeTCsl MaKCHUMaJIbHO HAarpy)XKeHHOH, Koraa 3a0o0if Haxo-
nuTcs Ha pacctossHun 5 — 10 M oT kpaeBoi dactu. [lo-
STOMY pAaIllMOHANBHBIC CHJIOBBIE MapaMeTphl MEXaHU3U-
POBaHHO Kpenu JOJDKHBI ONPEACNATHCS M0 XapaKTepH-
ctukam HJIC uMeHHO 3T0# 001acTH MacCHBa.

le/l UPHUHE LCJIUKOB, OCTAaBJIAEMbIX Ha CMCIKHBIX
iacrax, 10 50 M HauboJjee onacHbBIM JUI MEXaHWU3UPO-
BaHHOM Kpemnu SBISIETCSI PEXXUM ee padoThl B YCIOBHUAX
1o paboTKHY, KOT/a JIaBa HAaXOJIUTCSl HAJl CPEIHUM cede-
HHUEM IIeTIFKa ¥ Ha MMOIX0/e K Kpako [elnKa (Ha paccTos-
HUU L =25 M). JlaHHBIC TTONOXKEHHS SBISFOTCSA OTIpelie-
JISOIIAMU TIPY pacyeTe CHIIOBBIX ITapaMeTPOB UCIIONB3Y-
€MOM MEXaHU3UPOBAHHOU KpPETIH.

Ipu yBenuuenuun Ti1yOuHBI pazpabotku ¢ 300 10
600 M MakcHMasbHbIE CMELIEHHUS Uy, B CBOJE MOATOTOBH-
TENLHOM BBIPAOOTKH B YCIIOBHSIX MOJPAabOTKU BO3pacTa-
10T B 2 pa3a. /laHHbIi pe3ysibTaT He00X0IUMO YUUTHIBATH
TIpY BBIOOPE THIIA TTOIEP’KUBAIOLIEH KPETIH.
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Hean. Ouenka creneHy BIUSHUS HaApaOOTKU U MOAPaObOTKK MOPO/I Ha HaPsHKEHHO-Ie(OPMHUPOBAHHOE COCTOSIHHE
MacCHBa IpH BIEMKE CBUTHI MTOJIOTUX YTOJIbHBIX ITJIACTOB.

Metoauka. [IpoBesieH TeopeTHUECKUI aHaNIN3a TOPHO-TEOTOTMYECKUX M TOPHOTEXHUUECKUX YCIIOBUH, aHAIM3 CY-
LIECTBYIOIIMX ITOJIX0JIOB K PEIICHHUIO POJCTBEHHBIX 33/1a4 M Ha OCHOBE pa3pabOTaHHOTO PacyeTHOTO aJITOPUTMa METO-
JIOM T'PaHMYHBIX 3JIEMEHTOB, PACCUMTAHBl MaKCUMalbHbIe KOA(QQUIMEHTH KOHIEHTpAlWU HANPSDKEHUH B KPOBIE U
MoYBe pa3padaThIBaEMOT0 IIACTa B 30HAX BIIMSHUS LETUKOB M KPaeBbIX YacTel CONMYKEHHBIX IJIaCTOB.

PesyasTatsl. s yenouit maxt ' “JIpBOBYToNs” yCTaHOBICHBI TPAHHUIIEI 30H TOBBIIEHHOTO TOPHOTO JTaBIICHHS
B KpPOBJE€ M TOYBE BBIHUMAEMOTO IIIACTa, ONPEAEICHBI BEJIMYMHBI MAKCUMAIBHBIX KOA(Q(UIMEHTOB KOHLECHTPALNN
HaIlpsDKEHUI U HalieHa Harpys3Ka, JeMCTBYIOLAs HAa CEKLMI0O MEXaHU3UPOBAHHOM KpPEIU OT Beca MOPOJ, HaXOASAIIUXCS
B 00JIaCTH MPENEIBPHOTO HANPSKEHHOTO COCTOSHMS B KPOBIIE HAaJl JaBOW. YCTAHOBJIEHO, YTO IPH paboTe OYMCTHBIX
3a00€B B 30HaX BIMAHMA KPaeBbIX YacTed CMEXHBIX IUIACTOB HaHOoOJIee ONMACHBIM, C TOUKH 3PEHHS MPOSBICHUI TOpHO-
IO JIaBJICHHMS, SIBISIETCSI IEPUOJ BBIXO/1a JIaBbI M3-TI0/ KPAeBOW YaCTH HM)KEPACIIOJIOKEHHOT'O I1acTa.

Hayuynasi HoBu3Ha. [IpoBeieH aHann3 HanpsHKEHHO-A€(OPMHUPOBAHHOTO COCTOSIHHSL CIIOMCTOrO HEOJIHOPOIHOTO
MacCUBa BOKPYT OYMCTHOM BBIPAOOTKHM C Y4ETOM IOAPAOOTKH U HAIPaOOTKH. Y CTAaHOBIICHBI peajlbHbIe 3HAUSHHUS CHIIO-
BBIX U I€OMETPUYECKHUX IIapaMETPOB MEXAaHU3UPOBAHHOM KpPEIM, OIPEIENICHAa palMOHaIbHAsI CKOPOCTb I1OJBUIAHHUS
OYHCTHOTO 320051 B KOHKPETHBIX TOPHO-TEOJIOTHUECKHUX YCIOBHSIX.
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IMpakTHyeckas 3HAYUMOCTh. B pe3ynbTaTe MpOBENCHHBIX HCCIICMIOBAHUM MOTYYEHBI HEOOXOIUMBIE MaHHbIE st
BbIOOpa THIIA IMOJIEPKHMBAIOIIEN KPEIM WU ONpPEIEeHHs] PAlMOHAIBHBIX CHJIOBBIX ApAaMETPOB MEXaHM3MPOBAHHOU
Kpenu Ipyd paboTe €€ B 30HaX MOBBIIIEHHOTO U MOHMKEHHOIO TOPHOTO JABJICHHUS, a TAKKE JJIS OIPEAEIIEH s CKOPOCTH
TIOZIBUTAHUS JIABBI M JIOITyCTHMOTO PACCTOSIHUS MEXIYy OYMCTHBIMH 3a00SIMH COMMKEHHBIX [UIACTOB IS YCIIOBHM IAXT
JIbBOBCKO-BoubiHcKkoro Oacceiina.

Knrouesvle cnosa: Hanpsaicenno-0e(hopmMuposannoe cocmositue, KodQpouyuenm KOHYeHMpayuu HAnpxiceHul,
ceuma niacmos, noopaboma, Haopabomxa, Yeaux, Kpaeeole yacmu

ABSTRACT (IN UKRAINIAN)

Mera. OuiHka cTymneHs BIUIMBY HaJIpOOKH Ta MigpoOKH MOpiJM Ha HanpyXeHo-Ae(hOPMOBAHUM CTaH MAacHBY NpHU
BHIMIIi CBUTH TIOJIOTUX BYT1JIBHUX ILJIACTIB.

Mertoauka. [IpoBeieHO TEOpETHYHMIA aHANI3y TiIPHUYO-TEOJOTIYHUX i TIPHUYOTEXHIYHUX YMOB, aHAII3 iCHYIOUHX
MiIXOIB IO BUPIIICHHS CIOPiTHEHNUXK 33134 Ta Ha OCHOBI PO3POOIIEHOTO PO3PaxXyHKOBOTO alTOPUTMY METOAOM TpaHH-
YHHUX €JIEMEHTIB PO3paxOBaHi MaKCHUMaJbHI KOe]ilieHTH KOHIIEHTpAIlil Halpy>KeHb y MOKPIBIIi Ta IPYHTI IU1acTa B 30-
Hax BIUIMBY LIUIMKIB 1 KpalOBUX YaCTHH 30JIMKEHUX TIACTIB.

Pesyabraru. s ymoB maxT I'TI “JIbBiBBYriJuIs” BCTAHOBJIEHO MEXI1 30H MiIBUIIEHOTO TPCHKOr0 THCKY B OKPIBIIi
Ta IPYHTI IUIACTa, II0 BUHMAETHCS, BHU3HAYCHI BEIMYMHU MAaKCHUMaJbHUX KOE(]ILIEHTIB KOHLEHTpALIl HaNpyXeHb 1
3HAl/IEHO HAaBAaHTA)XEHHs, SIKE JIi€ Ha CEKIII0 MEXaHi30BaHOI'0 KPIIJICHHs BiJ Bard MOPiJ, IO 3HAXOAATHCS B 00JIACTi
TPaHUYHOTO HAINPY)KEHOTO CTaHy B MOKPIBJI HaJ| JIaBOIO. BcTaHOBIEHO, 110 MPpU poOOTI OYMCHHUX 3a001B B 30HAX BILIH-
By KpailOBHX YaCTMH CYMDKHHX IUIACTiB HaiOuIbIl HeOe3NeuHHM, 3 TOYKH 30pY NpOSBIB TiPCBKOrO THCKY, € Iepiof
BHXOJLy JIaBH 3-I1i1 KpaliOBOT YACTHHU IUIACTA, SIKMH PO3TAIIOBAHO HIXKYE.

HayxoBa noBmu3Ha. [IpoBeneHo aHaii3 HampysKeHO-Ie(OpMOBAaHOIO CTaHy HIAPyBaTOrO HEOJHOPIIHOTO MacHBY
HABKOJIO OYHCHOI BUPOOKH 3 ypaXyBaHHAM MiAPOOKH Ta HanpoOku. BecTaHOBIEHO peanbHi 3HAUSHHS CHIIOBUX 1 TEOMET-
PUYHUX TIapaMeTpiB MEXaHI30BAHOTO KPIIUICHHS, BH3HAYCHA palliOHAbHA MIBHAKICTH MOCYBaHHS OYHCHOTO 320010 y
KOHKPETHHUX TipHIUYO-T€OJIOTIYHAX YMOBaX.

IpakTuyna 3HaYUMicTh. B pe3ynbTari IpoBeAeHUX TOCTIPKEHb OTPUMaHi HEOOX1HI JaHi JJisi BUOOpPY THUITY MiAT-
PUMYIOYOTO KpIIUIEHHSI i BM3HAYEHHs PAI[lOHAIBHUX CUIIOBUX IMapaMeTpiB MEXaHi30BaHOTO KPIIJICHHs Mpu poOoTi
Horo B 30Hax MiABUILIEHOTO Ta 3HIKEHOTO TIPCHKOTO THCKY, a TAaKOX IJIsI BU3HAYEHHS LIBHAKOCTI MOCYBaHHS JIaBH 1
JIOMTyCTUMOI BiZICTaHI Mi>K OYMCHUMH 3a00IMHU 30JM)KEHUX TUIACTIB [T yMOB maxT JIbBiBchKkO-BosuHChKOTO Oaceiny.

Knrouosi cnosa: nanpysiceno-oepopmosanuii cmaw, Koe@iyicHm KOHYeHmpayii Hanpysjicedvb, ceuma niacmis, nio-
podka, HaopobKa, Yinux, Kpaiiosi yacmunu
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