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ABSTRACT

Purpose. Numerical simulation of rock deformation during explosion of explo-
sive charges in the mine face with anchor support, an analysis of the effect of ex-
plosive action on the stress state of marginal rocks and the operability of the roof
bolting.

Methods. By the finite element method, coupled non-stationary problems were
solved: elastoplastic deformation of rocks and filtration of methane and gaseous deto-
nation products in the disturbed region.

Findings. The calculation of the stress field, zones of inelastic deformations and
gas pressure in the face of the mine with anchor support were made for geological
and mining conditions for the gutter of the 5th eastern sloping wall of the Sam-
sonovskaya-Zapadnaya mine. The analysis of the changes in the geomechanical
and filtration parameters in the face of the mine with the anchor support during its
driving with the blasting method was performed. It is shown that during the drill-
ing of holes and the installation of explosive charges, the contour rocks are un-
loaded from rock pressure; the coal seam is partially degassed. As a result of the
explosion, the stress distribution in the mine face and the roof changes. The zone
of completely destroyed rocks is formed around the charges. It spreads down to
the face surface. The moment in time when the rocks in the mine roof are not yet
unloaded from rock pressure is favorable for the installation of the next row of
anchor supports.

Originality. For the first time, parameters of the stress-strain state of the rocks
and construction of the rock-bolt bridge are calculated in a technological cycle of
setting the roof bolts during blasting operations.
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Practical implications. It is shown that the stability of the mine working is en-
sured with the timely installation of anchors and compliance with the anchoring
technology. In this case, the host rocks will be preserved intact even during blast-
ing operations.

Keywords: roof bolting, stress state of rocks, drilling-and-blasting operations, sta-
bility of the roadway

1. BBEJIEHHUE

[Tpu mpoBeseHUN BBIPaOOTOK OypOB3PBIBHBIM CIIOCOOOM B3pBIBHI 3apsiaoB BB
OKa3bIBAIOT 3HAYUTENIPHOE JUHAMUYECKOE BO3/CHCTBHE HAa FTOPHBIE TOPOABI BOJIN-
31 KOHTYpa BbIpaOoTKH [1]. B MOMEHT B3phIBaHUs 3aps0B B MacCHBE HAUMHACT
pacnpoCTpaHATbCA BOJHA C)KATHA, HAKJIaJblBasg Ha CYIIECTBYIOLIEE I0JI€ HAmps-
YKEHUI OTIOHUTENbHbIE HANPSHKEHUs, BhI3BaHHBIE B3pHIBOM. B pesyibTare 3THX
BO3JICCTBUIN CHU)KAETCA YCTOWYMBOCTH MOPOJHBIX OOHAXKEHHH, BO3pacTaroT Je-
(dbopmaruu Mopoa M Harpy3Kd Ha Kpemb BBIPAOOTOK. B 3TOM ciiyuae BO3HHKaeT
BOIIPOC BhIOOpA TaKOro BHJA KPEIUIEHUS, KOTOPOE MO3BOJSIIO Obl MPOTUBOJECH-
CTBOBaTh JABOMHOMY BO3AEWCTBUIO CHJI TOPHOTO JABJIEHUS U B3pbIBA IIITYPOBBIX
3apsI0B.

Anxkepnas kpernb (AK) oOecnieunBaroT HaJIe)KHOCTh JITUTEIBHOM 3KCILTyaTalluu
MOATOTOBUTENBHBIX M KAallUTAJIbHBIX BBIPAOOTOK B CaMbIX pa3HOOOpa3HBIX YCIIO-
BUsX nipuMeHeHus [2, 3]. s olleHKr BIMSHUS B3pBIBA Ha YCTOMYNBOCTH TOPHOM
BbIpaboTKH ¢ AK, Ha CIOCOOHOCTH ATOTO BUJA KPEIUICHUS YIEP>KUBATH MOPOIbI
KpPOBJIM B HEHAPYILIEHHOM COCTOSTHUHM HEOOXOAMMO HCCIEA0BATh U3MEHEHHUE MO
HampsLKEHUH BOKPYT 320051 BRIPAOOTKU ¢ aHKEPHOU Kpemnblo Mepel, B MOMEHT U
rocse B3pbiBaHus 3apsAa0B BB. B cBs3u ¢ 3TUM 11€51610 pabOTHI SBISETCS YUCIICH-
HOE MOJIeTTMpOBaHue 1eOPMUPOBAHNUS TOPOJHOTO MAcCCHBA MPU B3PBIBE 3apsI0B
BB B 3a00¢e ropHO#1 BEIpaOOTKH C aHKEPHOU KPEIblo, aHAIN3 BIIUSHHS B3PBIBHOTO
BO3JICHCTBUSL Ha HAIPSHDKEHHOE COCTOSIHWE MPUKOHTYPHBIX MOPOJ M paboTocro-
cOOHOCTb aHKEpHOI Kperu.

2. TIOCTAHOBKA 3AJAYH

BeHTHIIAIMOHHBIA XO0K 5 BOCTOYHOM YKJIOHHOM J1aBblI IutacTa Ko", ropu3oHT
956 M, maxra «CamconoBckas-3anagHas» [TAO «KpacHOZOHYTOJbY», TIPOBOIUII-
Csl IO BBIOPOCOOIIACHOMY YTOJIBHOMY IUIACTY CJIOXHOTO 4-11a4eyHOro CTPOEHMS,
Tabxa. 1. Pa3aenstomnue npocaon yrojbHOIo IiacTa — aprujuiuT MSTKUAHN, PBIXJIBIH.
B TeKTOHMYECKOM OTHOILIEHHM YYacTOK CIIOKOMHBIN, pacrojio’keH B JOHHOH 4a-
ctu JIyTyruHCKON KOTJIIOBUHBL. YTON majeHus miuacta — 3-6°. ['myOuna nmpoBene-
Hus BeIpaboTKu — 1150-1160 Mm.

VronpHbii miact k2" u npormtactok K2® omacHsl 10 BHE3aIHbIM BEIOpOCAM YIJist
U rasa, IeCYaHWKH OIacHBI M0 BhIOpOCAM MOPOJbI M ra3a, Mo3TOMY CIOco0 Mpo-
BEJICHUsI BBIPAOOTKH — OypOB3PHIBHOM, B pPEXXHMME COTPSACATEIbHOTO B3pPbIBAHMUS.
Cxema pacrosiokeHus IIIMypoB NpejcTaBieHa Ha pucyHke 1. Tun npumenseMoro
B3pbIBUaToro BemectBa — I1-5; 1311, BennuuHa 3apsina kaxjporo mmypa — 0,6-
0,9 kr, B3pbIBaHUE Npon3BoaAnTcs 3a 1 nmpuem. KonuuecTso mimypos — 18 mo yrio
u 18 o nmopone, riyouna — 2,0 m. I[loasuranue 3a6os — 1,8 m. [luamerp mimypa
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JUIs B3pbIBaHUs 3apsaa paBeH 40 mm, pamguyc Ro = 20 mm. ['myOuHa nmpoBeneHus
BbIpaboTKH — 1000 M. CkOpoCTh pacmpocTpaneHus 3Byka B moposae — 5000 m/c.

Taonuya 1. Ceoiicmea nopoo

[Ipenen IIpenen Kooddu- [Tpuponnas

HaumenoBanue | mpouyHOCTH MPOYHOCTH | " Kpero- ra3oHOC-

opoJt Ha C)KaTue, | Ha pacTshKe- ot HOCTB,

MlIIa nue, Mlla ME/T

[Tecuannk 68-89 7-9 7-9 2-2,5
Apruumr 24-38 3-4 3-4 —
AneBposiuT 42-67 3-5 4-7 —
VronLHHﬁBnpo- B B 1- 20-25
1acToK Ko
Z;OHLHHP’I T1acT B B 1-15 20-25

BeHTUITALIMOHHBIN XOJIOK 5 BOCTOYHOW YKJIOHHOM JIaBbl KPEMUJICS aHKEPHOU
Kpemnbio Mo cxeme — ycuiieHHass AK ¢ MOIIHBIMH NEepEeMbIYKaMH, YCTaHABIMBAC-
MbIMH 4epe3 20 M, pUCYHOK 2.
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Pucynox 1. Cxema pacnonoicenus winypos

HA1 HA2

,
e

a) nonepeunoe ceuenue; 6) nPoOOILHOE ceueHUe

Pucynok 2. Cxema ycmanogku AK
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3. METOJAbI HCCJIIEJOBAHUS

Panee aBTopamu ObuT pa3zpaboTaH METOJ pacyera Uil MCCIEJOBAHUS COCTOS-
HUS TIOPOJTHOTO MacCuBa BOKPYT TOPHOM BBIPAOOTKU C aHKEPHOU KpEIbIo MU €€
NpOBEICHUU OYpOB3PBIBHBIM criocoOoM [4]. Pemanuck cBsizaHHBIC HECTAlMOHAP-
HbIe 3a71auH [4, 5]:

- YIPYromiacTU4eckoro AeopMUpOBaHHs TOPOJTHOTO MACCHBA B OKPECTHOCTH
TOPHOHM BBIPAOOTKH C yYETOM BeCa BBIIIEIEKAIIUX MTOPOJ, BO3ACHCTBUS OT B3PbI-
Ba COCPEIOTOUCHHBIX 3aps/I0B M JABJICHUS ra3000pa3HbIX MPOIYKTOB JETOHAIINH;

- (mIbTpanMu MeTaHa M ra3000pa3HBIX MPOIYKTOB JIETOHAIIMH B HAPYIICHHON
obrnactu, onpeaenseMoil B 3aBUCUMOCTH OT 3HaYEHUH KOMIIOHEHT TE€H30pa IJIaB-
HBIX HAPSDKEHUH B KOHKPETHOM TOYKE MCcleayeMoi 001acTu MopoHOTO Maccu-
Ba.

DTOT METO/I U METOJ KOHEUHBIX JIEMEHTOB [6, 7] MPUMEHSIIUCH ISl PELICHUS
MIOCTaBJIEHHOM 3a7auu. B kauecTBe HauanbHBIX YCIOBUU 3a/laHO paclpeseieHue
HaNpsDKEHUH, BBI3BAHHBIX BECOM BBILIENIEKAIMUX IOPOJI, IJIACTOBOE JaBJICHUE
MeTaHa B YrOJbHOM IUIACTE U MpoIUIacTKe. ['paHHUHBIE YCIOBUS — 3alperieHbl
BEPTHUKAJbHBIE TIEPEMENICHUS Ha TOPU30HTAIBHBIX TPaHUIAX BHEITHETO0 KOHTYpa
Y TOPU3OHTAIBHBIC TIEPEMEIICHNS Ha BEPTHUKAILHBIX TPAHHUIIAX BHEIIHETO KOHTY-
pa, 3a1aH0 aTMoc(hepHOe AaBJIeHNE Ha KOHTYpPE BBIPAOOTKH.

B3peiBanue 3apsnoB mpou3Boruioch Ha 40-if BpeMEHHOW WTEpaIdd, YTOOBI
y4ecTh pa3rpy3Ky MPUKOHTYPHBIX MOPOJ OT TOPHOTO JABJIEHMS, KOTOpasi IMpoHC-
XOJUT MOCIIe MOABUraHus 32005 BO BpeMsi OypeHH s IIITypOB U YCTAHOBKH 3apsiioB
BB. B MomeHT B3phiBaHUS B 00JaCTH B3pbIBa 3a/1a€TCs JCTOHAIMOHHOE JaBJie-
uue [8]. IIpu pacyere yuutbiBactes 3G GeKT OTpakeHHUS B3PHIBHOW BOJIHBI OT CBO-
00THOM TTOBEPXHOCTH 320051 BRIPAOOTKHU.

JlJis OLIEHKH HANpsDKEHHOTO COCTOSIHHMSI MCHOJIB3YeTCsl MapaMeTp, XapaKTepu-
3YIOIININ CTEMEHb PA3HOKOMIIOHCHTHOCTH TIOJIs Hampsokenuit, Q* = (o1 — o3)/yH,
I7Ie 01 U O3 — MaKkCUMallbHasgs ¥ MUHHMaJIbHas KOMIIOHEHTHI TJIaBHBIX HaIlpsiKe-
HUM; H — BbICOTa BBIIIENEKAITUMX TOPHBIX TOPO; Y — UX YACIbHBIN Bec.

KoneuHno-arneMenTHas ceTka AJisi MPOJOJIBHOIO CEYEHHs BBIPAOOTKU MOKa3aHa
Ha pUCYHKE 3.

A Iy TRV R RN B AP A PNV AN T AN EARNVARN P

1-4 — Homepa 3apsdoe

Pucynok 3. Llenmpanvuutit hpazmenm KoHeuno-31eMEHMHON CEMKU
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4.  PE3YJBTATBI HCCIIEJOBAHUSA U UX OBCYXKJIEHHUE

[Ipy BBINONHEHMHU pacyeTa IOJIYYHUM pacHpelesieHue 3HAYEHUH KOMIIOHEHT
TEH30pa IVIaBHBIX HAIPSDKEHUN M MapaMeTphl 30HbI HEYNpyrux aepopmanuii. Ha
pHUCYHKe 4 TOKa3aHO pacIpeesieHre 3HadyeHud mapamerpa Q*, Ha pucyHke 5 —
30HBI HEYNPYTuX JehopMaLni.

1,6
1,2
0,8
04
a)
§
s 2

a) nepeo 83pvleanuem 3apa0oe; 6) 6 MOMEHM 63Pbléd;
8) Ha cedyrowiell umepayuu nocie 63pvleanus; 2) uepes 40 umepayuil.

Pucynox 4. Pacnpedenenue 3nauenuii napamempa Q*

Bunno, 4to B pesynbrarte ACHCTBUS B3phIBa M3MEHSETCS paclpelieieHue Harps-
’KEHHH B 3a00€ M KpOBJIe BRIPaOOTKH. BOKpyr 3apsaoB 00pa3yercst 30Ha MOJTHOCTBIO
Pa3pyIIEHHBIX MOPOJ, PACHPOCTPAHSIOIIASACS BIUIOTH JI0 MOBEPXHOCTH 32005 BBIpa-
00TKH, pUCYHOK 5 0. BOKpyr mepBOro M 4erBepToro 3apsioB PacIOIOKEHBI 30HBI
CHJIbHO HapyLIEHHBIX MOpoJ (TeMHO-cepblil 1Bet, 0,8 < Q* < 1,2), nanee — 30Ha
MOBBIIIEHHOW TPEIMHOBATOCTH (CBETIO-cephlif 1BeT, 0,4 < Q* <0,8), pucyHok 4
6. OOpa3oBaHHas B pe3y/lbTaTe B3pPBIBAHUS 3apsAJ0B MOJIOCTh BHUJHA HA PUCYHKE
4 B, Ha cienyroliel BpeMeHHo# urepaunn. KoHueHTpanys HarpspkeH| B Maccu-
BE BOKPYT BHOBb C(POPMHMPOBAHHOTO 32005 B 3TOT MOMEHT OYEHb BEJMKa, Mapa-
meTp Q* > 1,6. B kpoBine BbIpaOOTKH, HAOOOPOT, MOPOIBI €Ille HE Pa3TPyKEHbI OT
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TOPHOTO JaBJeHUs H 31ech napamerp Q* <0,4. DToT MOMEHT BpemeHu Oiaro-
MPUATEH JUIsl YCTAHOBKH CIIEIYIOLIETO psifia aHKEPHOM KpETH.

a) nepeo 83pvleaHuem 3apsaooe; 6) 6 MoMeHm 83pvléd.

Pucynok 5. 3onvt nHeynpyzux oepopmavuii

Pacuetnoe nosBuranue 3a00s coctaBiseT npumepHo 1,8 m.

C TedeHueM BpEMEHHM IOCTENEHHO MPOUCXOJIUT IepepaclpeieiieHue MoJis
HanpsDKeHu: oomacth ¢ Q* > 1,6 ymeHbpImaercs, a 30Ha MOBBIIIEHHON TPEIIWHO-
BarocTH, B KoTopoi 0,8 < Q* < 1,2, pacnpocTpaHsercs JaleKo Briy0b MacCHBa,
pucyHok 4 r. Eciiu npoBoAnUTh YCTaHOBKY clieqyromux psaoB AK B 3To Bpems, C
3anasgsiBaHueM, T0 AK yxe He cMOXKET BEpHYTh BMEILIAIOIIEMY MacCHBY yTpa-
YEHHYI0 MOHOJIUTHOCTb, U He OyJeT c(OpMUPOBAHO KadeCTBEHHOE HMOPOJHO-
aHKepHOe MepekpbiTHe. MakcuMasbHbIE 3HAYEHHs PA3HOKOMIIOHEHTHOCTH IOJIS
HanpsHDKeHUH HaOmogaroTes B 00JIaCTH MEPBOTO M YETBEPTOTO 3apsA]0OB, B aprui-
JuTe, KaK 00Jee MpOYHOM 10 CPaBHEHUIO C YIJIEM CpeJie, PUCYHOK 4 T.

B TeueHue Bcero pacueTHOro BpEMEHU B KPOBJIE BBIPAOOTKH, B 30HE aHKEPHO-
ro KperieHHsl, MOpPOJibl COXPAaHEHbl B IPUPOJHOM, HEHAPYIIEHHOM COCTOSIHUH,
3Ha4yeHus napaMerpa Q* HaxoIATcs B JONYCTHMBIX INpejenax, Heylnpyrue e-
¢dopmaly B 3aaHKEPOBAHHOW OOJIACTH HE PAa3BUBAIOTCA. YCTONYMBOCTH BbIpa-
00TKHM 00ecreunBaeTCs 1aXKe B YCIOBUAX OYPOB3PBIBHOIO CIIOCOOA MPOXOIKH.

M3MeHeHre BO BpEeMEHM paclpelesieHHsl JaBJIeHHs raza B 3a00e BbIPaOOTKH
1oka3aHo Ha pucyHke 6. Ilepen B3pbpIBaHMEM 3apsJ0B YTrOJIbHBINM IJIacT B 3a00e
BBIPAOOTKHU MOCTEIIEHHO JIera3upyeTcs, 1aBJIeHNe METaHa B 3TON 001acTH CHUKA-
€TCsl, PUCYHOK 6 a.

B pesynbrare B3pbIBaHUA 3apsAA0B 1-4 BOKpYT Ka)a0ro U3 HUX oOpasyercs 30-
Ha MOJHOCTBIO Pa3pyIIEHHBIX MOPOJ, 3TH 30HBI OOBEIUHSAIOTCS M (POPMUPYIOT
eIMHY0 001acTh, IPOHUIIAEMOCTh BHYTPU KOTOPOH OueHb Benuka. M3 pucyHKOB
6 6-r BUJHO, YTO OTHOCUTEJIBHOE JaBJICHUE ra3a B pa3pylleHHONW 00JIacTH MEHb-
e 0,1 — T.e. MpakTUYECKU PaBHO JABJICHHUIO BO3AyXa B BbIpaOoTke. [laBieHue
ra3o00pa3HbIX MPOJYKTOB JETOHAIMM B LIEHTPaxX B3PHIBOB OYEHb BBHICOKO B MO-
MEHT B3PbIBaHMs, PUCYHKH 6 0-B, HO Ha CIEIYIOLUIUX UTEpALHUIX, PUCYHOK 6 T OHO
najaer.

72



Pu3uKo-TeXHUYECKHE MPodeMbl ropHoro npoussoiacrea 2019, Bbim. 21

.....

—pPpy=01; = ppy=10; Py =350 —— ppy=10,6;

a) nepeo 83pvieanuem 3apa0os; 6) 6 MOMEHm 63Pbléd;
8) Ha cnedyrowiell umepayuu nocie é3pvleanus; 2) uepes 40 umepayuii

Pucynox 6. H306apsl omuocumenbHozo 0aeneHus 2asa

[TonocTh pa3pyienus nmpyu B3pbIBe 3apsa0B BB, noka3anHas Ha pucyHKkax 6 0-
T, IOCTPOEHA M0 KPUTEPHUIO MPUHAJIEKHOCTH KOHEUHOTO 3JIEMEHTa 00JIacTH He-
yOpyrux aegopManuil U MpeBbILICHUS TPAAUEHTaMU JIaBJICHUS Ta3a KPUTHUECKUX
3HaueHu. MOXXHO BHJIETh, UTO MpU B3pbIBe 3apsiabl BB okpyxkaeT o0xacth Bbico-
KOTO JIaBJICHUS ra3000pa3HbIX MPOIYKTOB JIETOHALIUH.

[Ipumenenne Merona pacuera, KOTOPBIA ObLI MPUMEHEH MAJIsi BBINOJHEHUS,
MO3BOJIMII0O OOOCHOBAThH Takue mapameTpsl TexHosorun AK, kak orctaBanue psjaa
aHKepoB OT 32004 [9], MIOTHOCTh YCTAHOBKU aHKEPOB M yroJl HAKJIOHA Ha 3a00H,
MOBBICUTH YCTOWYUBOCTH BBIPAOOTOK, MPOBOJUMBIX OYpOB3PBIBHBIM CIOCOOOM,
PUCYHOK 7, COKpAaTUTh 3aTpaThbl HA UX MPOBEACHUE U NOJJIEP)KAHUE B TECUCHHE
BCEr0 CPOKa CIYXKObI, CHU3UTh TPYJOEMKOCTh OINEPALNii IO MOJIEPKAHUI0 KPOB-
JIU Ha COMPSDKEHUAX JaB C BHIEMOUHBIMH IITPEKAMU U TOBBICUTH O€30MACHOCTH
TpyJa TOpHOPaOOUHUX.

5. BBIBOJbI

C mpuMeHeHHeM pa3pabOTaHHOTO aBTOpPAMU METOJa pacueTa JUlsl UCCIeoBa-
HUS COCTOSIHMS TOPOJHOTO MaccHBa BOKPYI TOPHOM BBIPAaOOTKU C aHKEPHOH Kpe-
IIBIO IIPU €€ POBEIEHUH OYpPOB3PHIBHBIM CIIOCOOOM U METOJ[a KOHEUHBIX 3JIEMEH-
TOB BBITMOJIHEH pacyeT MOJs HaupsHKeHUH, 30H HEeYNpYrux Aegopmanuii U aaBie-
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HUS Ta3a Jius B 3a00€ TOpHOM BBIPAOOTKH C AHKEPHOHM KpPEINbIO0 Ui TOPHO-
re0JOTMYECKHX M TOPHOTEXHUYECKUX YCIOBHM MPOBENEHUS BEHTHJISAIIMOHHOTO
X0ZKa 5 BOCTOYHOW YKJIOHHOW JaBbl Iiacta Ko, maxtel «CaMCOHOBCKasi-
3anagHas».

[IpoBeneH aHanu3 M3MEHEHHS T€OMEXaHWYECKUX W (DMIBTPAIIMOHHBIX Iapa-
METpOB B 3a00€ BHIPAOOTKHM C aHKEPHOW KpENbI0 NPU €€ MPOXOAKe OypOB3pHIB-
HBIM criocobom. Tlokazano, 4To 3a BpeMsi OypeHus IIIMypOB U yCTAaHOBKH 3aps/I0B
BB, npukoHTypHBIE MOPOABI PA3TPYKAKOTCS OT TOPHOIO JABJIEHUS, YrOJIbHBIN
IUTACT YaCTUYHO Jierazupyercs. B pesyibrare neiicTBHsS B3pbIBa H3MEHSETCS pac-
MIpeJIeIICHUE HAMPSHKCHHUH B 3200€ U KPOBJIC BEIPAOOTKU. BOKpyT 3apsiioB oOpa3y-
€TCsl 30Ha TOJHOCThIO Pa3pyLIEHHBIX MOPOJI, PAacIpOoCTpaHsIoIIascs BIUIOTh 10
MOBEPXHOCTH 3200s51. MOMEHT BpeMEHH, KOTJla TTOPOJIbl B KPOBJIE BEIPAOOTKH €IlIe
HE pa3rpyXKeHbI OT TOPHOTO JaBIICHHS M 3HaUYeHue mapamerpa Q* He mpeBbIIIaeT
0,4, OnaronpusaTeH A5 yCTAHOBKH CJIEIYIOLIETO psijia aHKEPHOM Kperu.

Pucynok 7. Cocmoanue 6eHmMunAYUOHHO20 X00KA 5 60CMOYHOIL YK/IOHHOIL 146l
waxma «Camconogckan-3anaonan»

C TedyeHueM BpEMEHU 30Ha MOBBIIIEHHON TPEIMHOBATOCTH PacIpOCTPaHAETCsS
nanexko BriryOb MaccuBa. Ecny mpoBOIUTH YCTAHOBKY CIENYIOLIUX PSIOB aHKEp-
HOM Kpemnu B 3TO BpeMs, ¢ 3anasjsiBaHueM, T0 AK yxe He CMOXKET BEpHYTb BMe-
LIAIOIIEMY MAacCUBY YTPAu€HHYI0 MOHOJIUTHOCTh, Kadye€CTBEHHOE IOPOJHO-
aHKepHOe MepeKphITHe He OyneT chopMUpOBaHO.

B TeueHue Bcero pacyeTHOro BpeMEHHU B KPOBJIE BBIPAOOTKH, B 30HE AHKEPHOTO
KPEIUIEHUs], ITOPOJIbl COXPAHEHbI B NPUPOJHOM, HEHAPYLIEHHOM COCTOSIHUM, 3Haye-
Hus napamerpa Q* Haxo#ATcs B JONMYCTUMBIX MpeJeNax, Heynpyrue aehopMaiyu B
3aaHKEPOBAHHOM 00IacTH HE pa3BUBAIOTCS. TakuMm 00pazoM, NMPH CBOEBPEMEHHOM
YCTAHOBKE aHKEPOB M COOJIOJEHUHM TEXHOJIOTUH OMOPHO-AaHKEPHOTO KpPEIIeHUs
o0ecrieunBaeTcss yCTOMUMBOCTh BBIPAOOTKH, BMEIIAIOLINE TOPOIbl COXPAHSIIOTCS
B HEHAPYIICHHOM COCTOSIHHH JJa)Ke TP BeICHUU OYpOB3pBIBHBIX pabdoT [9].
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ABSTRACT (IN UKRAINIAN)

Mera. YucenpHe MoJenOBaHHs JeOpMyBaHHs MMOPOJHOIO MACHUBY NPU BUOYXY
3apsaniB BP y BuOoi rippnuoi BUpoOKHM 3 aHKEPHUM KpIMJIEHHSM, aHalli3 BIUIMBY
BUOYXYy Ha HalpyXKEHUI CTaH MPUKOHTYPHUX IMOPIJ 1 Mpane3aaTHiCTh aHKEPHOIO
KPIIUJICHHS.

Metoauka. 3 BUKOPUCTaHHSIM METO/ly CKIHUEHHHUX €JIEMEHTIB BUpIIIEHI 3B'A3aH1
HECTaIllOHapHI 3aJa4l IPY>KHO-IIJIaCTUYHOTO Ae(pOpMYyBaHHS MOPOJHOTO MAacHUBY
B OKOJII TIpHUYOi BUPOOKH 1 PiIbTpalii MeTaHy 1 ra30mnoai0HNX IPOIYKTIB JIE€TO-
Hallii B MOpyIIeHii 001acTi.

PesyabTaTu. Po3paxyHOok MoJjs HanpyXeHb, 30H HENPYKHUX JAedopmartiil 1 TUCKY
ra3y B 3a001 ripHU40i BUPOOKH 3 aHKEPHUM KPIMJIEHHSM BUKOHAHO I TIPHUYO-
TeO0JIOTIYHUX 1 TIPHUYOTEXHIYHUX YMOB MPOBEICHHS BEHTWJISALIMHOIO XOIKa 5
cxiguoi moxwminoi maBu maxth «CaMcoHIBChKa-3axinHa». BUKOHAHO aHAII3 3MIHK
reoMexaHIuyHuX 1 QUIbTpAIIIiHUX mapaMeTpiB B 32001 BUPOOKHU 3 aHKEPHHUM KpiI-
JIEHHSIM TIpH 11 IpoBeAIcHH1 OypormiapuBHUM criocoboM. [lokazano, mo 3a yac Oy-
PIHHS IIMYPIB 1 YCTAaHOBKHU 3apsAiB BB, mpukoHTypHI Opoau po3BaHTAXYIOTHCS
BiJl TIPCHKOTO THCKY, BYTUIbHHUN IJIACT YaCTKOBO Jera3yerbcs. B pesymbrari mii
BHOYXY 3MIHIOETHCSI PO3IOIUT HAMPY)KEHb Y BUOOI 1 B TOKpiBIi BUpoOku. HaBko-
JI0 3apsi/iiB YTBOPIOETHCS 30HA TTOBHICTIO 3pYHHOBAHUX TOPIJ, IO PO3MOBCIOIKY-
€THCS X JIO TIOBEPXHI BUOOT0. 3 IJIMHOM Yacy 30Ha MiBUIICHOI TPIIIUHYBATOCTI
MOIIUPIOETHCS AAJEKO BIIMO MacuBy. MOMEHT uacy, KOJM MOPOJIU B MOKPIBIi
BUPOOKH I1I€ HE PO3BaHTAXKEH1 BiJ] TIPCHKOTO TUCKY, CIIPUSATIMBHMA IJIs1 yCTAHOBKU
HACTYITHOTO Ay aHKEPHOTO KPIIJICHHS.

HaykoBa HoBu3HA. Brepie BHKOHAHO pO3PaxyHOK MapaMeTpiB HANpPyKEHO-
ne(OpMOBAHOTO CTaHY MAacHBY 1 KOHCTPYKIIii MOPOIHO-aHKEPHOTO MEPEKPUTTS B
TEXHOJIOTTYHOMY ITUKJII YCTAaHOBKH aHKEPHOTO KPIIUJICHHS MPU BEACHHI Oypori-
PUBHHUX POOIT.

IIpakTnyna 3uaunmicthb. [lokazaHo, 110 MPU CBO€YACHINA yCTAaHOBII aHKEPIB i
JOTPUMAaHHI TEXHOJIOT1] OMIOPHO-aHKEPHOTO KPIMJIEHHS 3a0€3MeYyeThCsl CTIMKICTh
BUPOOKH, MOPOH, IO i BMIIIYIOTh, 30€piraloThCsl B HETIOPYILIEHOMY CTaH1 HaBiTh
MIpH BeIeHH1 OypOMiAPUBHUX POOIT.

KirouoBi cjioBa: aHkepHe KpIIIeHHs, HANpY>KEHUH CTaH MOPOJHOIO MACHBY,
OypomiagpuBHUI cIOCIO MPOXOJIKU, CTIMKICTH BUPOOKH
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ABSTRACT (IN RUSSIAN)

Hean. YucnenHoe MoJenupoBaHue AePOPMHPOBAHUS MOPOJHOTO MAacCHUBA IpPU
B3phIBe 3apsnoB BB B 3a00e ropHOi BRIpaOOTKHM C aHKEPHOUW KpENbio, aHAIH3
BIIUSIHUSL B3PBIBHOTO BO3JICHCTBUS HAa HAIPSHKEHHOE COCTOSHUE MPUKOHTYPHBIX
opoA 1 paboTOCOCOOHOCTh aHKEPHOM KPETIH.

Meroauka. C ucnonb30BaHUEM METOJa KOHEYHBIX 3JEMEHTOB PELICHbI CBS3aH-
Hbl€ HECTALIMOHAPHBIE 3a/1a4M YIPYTOIJIACTUYECKOTro 1e(OPMUPOBAHNUS ITOPOIHO-
IO MaccuBa B OKPECTHOCTU FOPHOM BBIPaOOTKH U (UIbTPALIMU METaHa U razo000-
Pa3HBIX MMPOIYKTOB JIETOHAIMH B HAPYIICHHOH 001acTH.

Pe3yabTaTel. Pacuer mosst HanpspKeHUWM, 30H HEYIPYrUuX aAeQopMalivii U J1aBiie-
HUs Ta3a B 3a00€ TOPHOM BBIPAOOTKH C aHKEPHOU KPETbIO BBINOIHEH I TOPHO-
re0JIOTUYECKUX U TOPHOTEXHUYECKUX YCJIOBUM HPOBENCHHS BEHTUIISILIMOHHOTO
X0JIKa 5 BOCTOYHOM YKJIOHHOM J1aBbl maxThl «CaMcOHOBCKasi-3anaaHasy. Beimoii-
HEH aHaJU3 U3MEHEHMsI TeOMEXaHNYEeCKUX U (PUIBTPallMOHHBIX TAPaMETPOB B 3a-
00€ BBIPA0OTKHU C aHKEPHOU KPEMbIO MPH €€ MPOXOAKE OYPOB3PHIBHBIM CITIOCOOOM.
[Tokazano, yTo 3a BpeMsi OypeHus HIMYpOB M YCTaHOBKH 3apsanoB BB, mpukon-
TYpHBIE MOPOJBI PA3TPYKAIOTCS OT TOPHOTO JABJICHUS, YTOJIbHBIM MJIACT YacTHY-
HO jaerasupyercs. B pesynpraTe nelcTBUS B3pbIBa U3MEHSETCS pacIpeielieHue
HaIpsDKEHUNW B 3a00€ W KpOBJIE BBIPAOOTKU. Bokpyr 3apsimoB oOpa3yercst 30Ha
MOJIHOCTBIO Pa3pyLIEHHBIX MOPOJ, PaCHpOCTPAHSIONIAsCS BIUIOTh /10 MOBEPXHO-
cti 3a005. C TeyeHHeM BPEMEHH 30Ha IMOBBIIMIEHHOW TPEUIMHOBATOCTH PacIipo-
CTpaHseTCs AajeKo BriIyOb MaccuBa. MOMEHT BpeMeHH, KOT/1a TIOPOJIbl B KPOBIIE
BBIPAOOTKU €Il[e HE Pa3rPyKEHbl OT TOPHOTO AABJICHUS, OJaronpusaTeH AJs ycTa-
HOBKH CJIEIYIOIIETO psifia aHKEPHOU KpPETIH.

Hayuynass HoBu3Ha. BrepBble BBINOJHEH pacyeT NapamMeTpOB HAIPSIKEHHO-
ne(OPMUPOBAHHOTO COCTOSIHHS MacCHBa M KOHCTPYKIMHM IOPOIHO-aHKEPHOTO
MIEPEKPBITUS B TEXHOJIOTMYECKOM LHMKJIE YCTAHOBKM AHKEPHOW Kpemu IpH BeJe-
HUU OypPOB3PBIBHBIX padoT.

IIpakTHyeckass 3HaYUMOCTh. [loka3zaHO, YTO NPU CBOEBPEMEHHOHN YCTaHOBKE
aHKEpOB U COOJIIOJICHUH TEXHOJIOTHH OMIOPHO-aHKEPHOTO KperieHus: o0ecrneunBa-
€TCsl YCTOMYUBOCTH BBIPAOOTKH, BMEILAIOLIUE MOPOJbI COXPAHSIOTCS B HEHapy-
IIEHHOM COCTOSTHUH JIaKe NP BEJACHUU OYpOB3PBIBHBIX padoT.

KirroueBblie ¢JIOBAa: aHKEpHOE KPEIUIEHUE, HANPSIKEHHOE COCTOSHUE MOPOIHOTO
MaccuBa, OypOB3pBIBHON CIIOCOO MPOXOAKH, YCTOHYUBOCTH BEIPAOOTKH
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