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AHHOTAUMSA. YYacTKU NEpeceueHus] TOPHbIMU BbIpaOOTKaMM 30H I'€0JIOTUYECKUX HapyIIEHUI
OIIAaCHBI 110 OOPYILEHHUIO MOPOJA KPOBJIM U MPOpbIBaM BOJIBI U rasza. Jlyig ykpemieHuss mMaccuBa U
obecrieyeHuss yCTOWYMBOCTH BBIPAOOTKM IpEAJIaraeTcs HCMOIb30BaTh YCHIIEHHBIE CXEMBbI
AHKEPHOT'O KPEILJICHUS.

B crarbe npuBeneHbl pe3ysbTaThl YHUCICHHOIO MOJEIMPOBAHMS HANPSKEHHOTO COCTOSIHUS
TOPHBIX IIOPOJI BOKPYT BBHIPAOOTKHU C paMHON U aHKEPHOM KPEINbiO B 30HE BIUSHUS [€0JIOTMYECKOI0
HapyuieHus. [loka3aHo, 4TO NPUMEHEHHE aHKEPHOM KpelnM B 30HE TEKTOHUYECKOIO HapyLIECHUs
3HAYUTENIPHO COKpalaeT o0JacTb NOBBIIIEHHOW pPa3HOKOMIIOHEHTHOCTH M 30HY HEYNPYIHX
nedopmanuii Bokpyr BbeIpaOoTkH. [lomyueHHbIE pacnpesieneHus IeOMEXaHHYECKUX IMapaMeTpoB
00yCNaBIMBalOT CHUKEHUE MPOHULIAEMOCTH MOPOJ KPOBIU U OrpaHWYeHHE (UIbTPALMU BOIBI U
rasa B BbIpaOoTKy. [IpMeHeHre YCHIIEHHBIX KOHCTPYKIMI aHKEPHOH Kpenu Mo3BOJISIeT COXPAaHUTh
B YCTOMYMBOM COCTOSTHUM JIaXK€ TPEIIMHOBATHIN, pa3/ieJIeHHbINH Ha OJIOKH MacCUB.

PazpabotaH croco6 JBYX3TAITHOIO YCHJIEHUS aHKEPHOH Kpemu MpH Nepexojie Te0J0rn4ecKoro
HapylIeHUs, NPUMEHEHHE KOTOpPOro 0OecreyrBaeT IOCTEIEHHOE IOBBIIIEHUE MOHOJIMTHOCTH
BMEINAIOUINX MOPOJ, 3HAYUTEIbHOE YMEHBIIEHHE ONAacHOCTH OOpYIIEHUS TMOpOA KpOBJIU U
IIPOPBIBOB BOJBI M Ta3a, CIOCOOCTBYET MOBBILIEHUIO YCTOMYMBOCTU TOPHOM BBIPAaOOTKH B 30HE
TEKTOHUYECKOT'0 HAPYILIECHHUS.

KuiroueBbie ¢JjI0BA. aHKEpHOE KpPEIUICHHE, TEOJOTMYECKHE HapYIIEHHs, HaIpsSKEHHOE
COCTOSIHHE YIJIEIIOPOJHOIO MacCUBa, YUCICHHOE MOJAEIUPOBAHHUE.

BBenenue. YronpHble 1WAXThl YKpPaWHbl OTJIMYAKOTCA CJIOXKHBIMU TOPHO-
TCOJIOTUYECKUMH YCIIOBUSIMHU, HAJTMYUEM OOJIBIIIOTO KOJUYECTBA TEKTOHUYECKUX Ha-
PYLIEHHM, OKPYKEHHBIX 30HAMH, T/IE TOPHBIE MOPOAbI UMEIOT HAPYIIEHHYIO CTPYK-
Typy, TOHUKEHHYIO MPOYHOCTH, MEPEMATHI U pazapodiseHsl. [Ipu mpoBeneHnu rop-
HBIX BBIPA0OTOK TaKHE YYACTKH OMACHBI IO OOPYIIEHUIO TTOPO KPOBJIH U MPOPHIBAM
BOJIbI U ra3za. [loaToMy HE0OX0IUMO JIOKAJbHO, B 30HE TEKTOHUYECKOTO HapYIICHUS
Y B 30HE €T0 BJIMSHUS, YKPENIUTh MAaCCUB, BEPHYTh €My MOHOJUTHOCTh, YMEHBIIIUTh
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(GUIBTPAIMOHHYIO MPOHUIIAEMOCTh M TaKUM 00pa3oM 00eCTeYuTh yCTONYMBOCTH
TOPHOI BBIPAOOTKHU B TEUEHHE BCErO CPOKa €€ IKCILTyaTal1u.

Heabo padoThl SBISETCS YCOBEPIIEHCTBOBAHHE CIOCO0A KPEIJICHUSI TOPHOMN
BBIPAOOTKHU MPHU MEPEXO0/I€ T€OJIOTMUECKUX HAPYIICHUM IMyTEeM YCHIIEHUSI CXEM yCTa-
HOBKM aHKEPOB JJIsl YIPOYHEHUSI ¥ KOHCOJMIAIMK MOPOJI B HAPYIICHHOW 30HE Teo-
JIOTUYECKOTO HAPYIIICHUS U MOBBIIICHUS YCTOMYMBOCTH BBIPAOOTKHU.

YncjieHHOe MOJeJMPOBAHME HANPSIKEHHOT0 COCTOSIHMST TOPHBIX MOPOJ
BOKPYI' BbIPA0OTKH € AHKEPHOH Kpenbl0 B 30He BJIMSHHUS TIe0JOrM4YeCKOro
HapyweHusi. [loctanoBka 3axaun. PaccMoTpuM BbIpaOOTKY, MPOBOJAUMYIO B CIOH-
CTOM MACCHBE FOPHBIX MOPOJ. ['OpHBI MaccuB OyneM CUYUTaTh OJHOPOIHBIM B Ipe-
Jenax Kaxaoro mopoaHoro cios. HampspkeHHO-aeopMHUpOBaHHOE COCTOSIHUE IIO-
POJHOTO MacCHMBa B OKPECTHOCTU TOPHOW BBIPAOOTKU OMHCHIBAETCS CHCTEMOM ypaB-
HEHU:

Gij,j + Xl(t) :O,

TAe Ojjj — HMPOU3BOJHBIC OT KOMIIOHEHT TEH30pa HampspkeHwil mo X, Yy, Mlla/m;

X;(t) — mpoekuuu BHEIIHUX CHJI, JEHCTBYIOIIMX HA €IUHUILY 00beMa TBEPAOTO Te-
na, H/v®,
I'pannuHbIEC YCIOBUA:

0 wu =0,

uX\Ql = V‘Qz -

rae uU; — nepeMeuIeHus, M, Ql — BCPTHUKAJIBHBIC I'PAHHUIIbI BHCIIHCI'O KOHTYPA, QZ -

TOPU30HTAJIbHBIE TPAHUIIBI BHEIIHETO KOHTYpA.

3amava peniaercs B yIpyromiacTHueckoi nocranorke [1]. s MareMaTuaeckoro
OMMCaHMs MpoLiecca Mepexo/ia TOPHBIX MOPOJ B HAPYUIEHHOE COCTOSIHUE MPUMEHSIET-
cs ycioBue npoyHoctu Kynona-Mopa, KOTOpoe yU4UTHIBAET BOBMOXKHOCTh BOZHUKHO-
BEHUS pa3pyIICHUs B pe3yJIbTaTe U CABHTa, U OTpbIBa [2, 3].

Jliis aHanu3a HapsHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHMSI TIOPOJTHOTO MaccuBa B
paboTe UCTIOIB3YIOTCSl FTEOMEXaHNUECKHUE MapaMeTphl, XapaKTepU3yIOIIUe Pa3HOKOM-
IIOHEHTHOCTH T0JIS1 HAIPSDKEHHUM U pa3rpy3Ky MacCuBa OT TOPHOTO JaBJICHUS:

=A% poZ3
° H a

IZI€ ¥ — YCPEIHEHHBIN BEC BBILIEICKALIUX TOPHBIX IIOPO, H/m?; H - riyOuHa mpoBe-
JICHUST BEIPAOOTKHU.

PaccMoTpuM ciyuaii, koraa BbIpaOOTKa NepeceKkaeT TeKTOHUYECKOE HapylleHHe
cABUT ¢ amrumatyaou 1 M. B kpoBiie pacnosiokeHbl 00BOTHEHHBIE YTOJIBHBIN MPOTLIa-
crok M=0,4 M 1 necuanuk M=2,0 m (puc. 1).



19
ISSN 1607-4556 (Print), ISSN 2309-6004 (Online) I'eorexniuna mexanika. 2017. Nel132

A N N NN IR AN N N PIN N AN PN N TN

2

Pucynok 1 — LlenTpanbHblil parMeHT KOHEUHO-3JIEMEHTHON CETKH

Pe3yabTathl pacyera 1 BLIPA0OTOK C pAMHOM U aHKEPHOil Kpenblo. Pacue-
ThI BBITIOJIHEHBI C UCIIOJIB30BAHUEM METOJIa KOHEYHBIX dIeMeHTOB [4, 5]. TlomydeHsl
pacrpeneneHus ojield HaNpsHKSHUH, 3HAYCHUH TeOMEXaHUYeCKUX mapameTpoB Q u
P, 30HBI HEYNPyTHX AehopmMariiii 1y BEIpaOOTOK C paMHOM M aHKEpHOU Kpemnbio. Ha
puc. 2 MOKa3aHO paclpeleNieHue 3HaueHWi napamerpa Q u 30HBI HEYNpPYTHX Jie-
¢dbopMaruii B 30HE TEKTOHUYECKOTO HapyIICHUS JIJIsl BBIpAOOTKH, 3aKPEIUICHHON pam-
HOU KPEIIBIO.

Pucynok 2 — Pacnipenienenue 3Hadenuii mapamerpa Q u 30Ha Heympyrux
nedopmaruii 17 BBIpaOOTKH, 3aKPETJICHHON paMHON KPETIbIO

N3 pucyHka BUAHO, YTO BOKPYT BBIPaOOTKHU c(HOpMHUpOBaHA 00JIACTH MOBBIIICH-
HOW Pa3HOKOMITOHEHTHOCTH T0JIsl HampspKkeHuil. KOHTyp BBIpaOOTKH OKpY)KaeT 30HA
HEynpyrux aedopMmaiuii, 9To 00yCIaBIMBAET yBEIMUEHUE TPEIIMHOBATOCTH BMe-
[IAOIIUX TOPOJ, WX PACCIOCHHWE M paspylieHue. 30Ha HEYNpyrux aeopmariuii
TSHYTa BBEPX BAOJb JIMHUW CMEIICHUSI HAPYIICHHBIX IJIAaCTOB. DTO MPUBENET K WH-
TEHCUBHOMY TOCTYIIJICHUIO BOJBI M3 MOAPA0OATHIBAEMOTO OOBOJIHEHHOTO YTOJHHOTO
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IpOIUIACTKa U mecuanuka [6].

Ha puc. 3 mokasaHo pacrmpeneicHue 3HaueHUM mapamerpa Q u 30HBI HEYIIPYTUX
nedopManyii B 30HEC TEKTOHUYCCKOTO HAPYIICHHS JUISI BBIPAOOTKH, 3aKpEIICHHOM
aHKEpHOHM Kpemnblo. PaccMOTpEHBI cllydyad HCIOJIb30BaHMS JBYX CXEM aHKEPHOTO
KpCILICHUS:

1) 6 ankepoB 2,4 M u 4 ankepa 1,5 m;

2) 8 ankepoB 2,4 M, 4 ankepa 1,5 M u 1Ba KaHATHBIX aHKepa 6,0 M.

Aot

a) BBIpaOOTKA 3aKpeTIeHa aHKEPHOU KPeTbio; 0) BIpaOOTKa 3aKperieHa aHKEPHOU KPETIbIO C Ka-
HATHBIMU aHKEpaMH

Pucynok 3 — Pacnipenenenue 3Hadennii mapamerpa Q u 3oma
Heynpyrux aedopmarui

B MecTte nepeceueHnss TEKTOHMYECKOTO HapyIICHUs B O0KaxX M KPOBJIE BHIPAOOTKU
C aHKEpHOU Kpemblo (puc. 3 a) 30Ha Heynpyrux aedopMaluii 3HAUUTEIIBHO YMEHb-
IIAETCS TI0 CPABHEHUIO C BBIPAOOTKON C paMHOM Kpembio (puc. 2), B KPOBJIE UCUE3aET
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00J1acTh MOBBIIIEHHON Pa3HOKOMIIOHEHTHOCTH. B ciydae ycuneHus: aHKepHON Kperu
KaHaTHbIMU aHKepamHu (puc. 3 0) cOCTOSHHME NPUKOHTYPHBIX MOPOJ KpOBJIH elie 0o-
nee yctoruuBo. [Ipy TakuxX 3HAYEHUSAX T'€OMEXaHUYECKUX IapaMeTpOB MPOHHULIAE-
MOCTb IIOPOJI B KpPOBJIE BBIPaOOTKH, B 30HE TEKTOHUYECKOTO HapyLIeHUs, Oy/IeT 3Ha-
YUTEJIBHO CHIKEHA. MeXly HCTOUHMKaMH (PUIIBTpALluK BOJABI WM Ta3a U BbIPAOOT-
KO C()OpMUPOBAHO MOPOIHO-AaHKEPHOE MEPEKPBITUE C NOHWKEHHOW (PUIBTPALIMOH-
HOM MTPOHHUIIAEMOCTHIO [7].

IIpuMeHeHne yCUIIEHHBIX KOHCTPYKIUNA aHKEPHOU KpEIHU MO3BOJIAET COXPAHUTH B
YCTOMYMBOM COCTOSTHHH Ja’K€ TPEIIMHOBATHIN, pa3/IeIeHHBIA Ha OJI0KK MaccuB [8].

Pa3paboTka cnocoda nmepexoaa reoJIOrH4eCKoro HapyueHus ¢ NOMOIIbIO AH-
KEPHOro KpemJieHusi ropHoi BbIpadoTku. Crioco0 nepexoja reojornyeckoro Ha-
PYIICHUS C IIOMOIIBIO aHKEPHOTO KPETJICHHUsI TOPHOU BBIpaOOTKH [9] BKITFOUAET:

- cOOp ¥ aHaJIN3 TOPHO-TEOJIOTMYECKUX TAHHBIX;

- onpenenieHre (PU3MKO-MEXaHNUYECKUX CBOMCTB BMEIIAIOUIUX MMOPO/I;

- ONpeAeTeHUE JJIMHBI NIEPEXOAHOT0 ydacTka Ly (puc. 4) B 3aBUCUMOCTH OT Be-

JMYUHBI aMIUTUTYABI CMELICHUS T€0JIOTUYECKOTO HAPYIICHHUS,

- pacuet ycwieHHou [10, 11] cxeMsl pa3melneHus] aHKEPOB C YCTAHOBKOW YacTH
AHKEpOB C HAKJIOHOM Ha 32001 BbIpaOOTKHY;

- ompezienieHne UHHBL L, (puc. 4) ygacTka BIUSHUS T€OJIOTHYECKOTO HAPYIICHHS;

- pacuet morHo# [10, 11] cxembl pa3MeleHust aHKEPOB ¢ YCTAaHOBKOM 4acTH aH-
KEpOB C HAKIIOHOM Ha 3200, YaCTH — Ha YCThe BHIPAOOTKH.

4
4 3 1
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1 — TexkTOHMYECKOE HapyIlIEHUE; 2 — YrOJbHBIH MJIacT; 3 — y4aCTOK BIMSHUSA
TEKTOHMYECKOI'0 HapyIICHHUs; 4 — IEPEXOIHbIE YUaCTKH

7

Pucynok 4 — [Ipumep TEKTOHMUYECKH HAPYILIEHHOTO y4acTKa yroJbHOIO I1acTa

B ycnoBusix, Korja ropHbsl€ IOPOABI B 30HE BIUSHUS I€0JIOTMYECKOr0 HApyLIECHUS
MMEIOT CWJIBHO HAPYIICHHYIO CTPYKTYPY, C Pa3BUTOM TPEIIMHOBATOCTHIO C LIEJIBIO UX
YKpEIUIEHUs] Ha y4acTKe BO3JEHCTBUS I€OJOTMUYECKOr0 HapyILIEHHUs CTaJenojuMep-
HbIE aHKEpa C HAKJIOHOM Ha 320011 BBIpaOOTKH 3aMEHSIOT HA MHbEKIIMOHHBIE aHKEPA.

B BbIpa®oTKax OOJBIIOrO ceueHus st 00ecreueHus: MX YCTOMYMBOTO COCTOSTHUS
Ha BEChb NEPHOJ JKCIUTyaTallMd TakXKe LeIecoOoOpa3HbIM SBISETCS MNPUMEHEHHE
JIBYXYPOBHEBOU CXEMbl AHKEPHOT'O KPEIUICHHUsI, B KOTOPOW CTaHJapTHBIE aHKEpa Mep-
BOI'O YPOBHSI IJIMHOM /10 3 M JIOMOJIHAIOTCS KaHATHBIMU aHKEpaMU IIyOOKOTo 3ajio-
KeHus amuHor 6-8 M [12]. TIpu atom chopMupoBaHHas aHKepaMH MEPBOTO YPOBHS
U3 NPUKOHTYPHBIX MMOPOJHBIX CJIIOEB MOPOJHO-AHKEPHAsT KOHCTPYKLHMS «I10JABEIINBA-
€TCS» Ha KaHaTHBIX aHKEPax K yCTOWYMBBIM MOPOJAM KpPOBJIM 3a MpEAeIaMHd HEyC-
TOMYMBOTO CBOJA.
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Croco6 ocymiecTBiIseTCs CleayomuM oopa3om. J[o Havyama mpoBeACHNUS TOPHOU
BBIPA0OTKH ONPEIEIIAIOT TOPHO-TEOJOTHUYECKUE U T€OMEXAaHUYECKUE YCIOBUS, B TOM
YUCIIe XapaKTEPUCTUKU I'€OJOTHYECKOr0 HApYIICHUS U aMIUIUTYy €ro CMEIICHHUS,
CHOoCcO0 MpOBENEHUSI BBIPAOOTKH, OMNPEICISIOT (PU3NKO-MEXAaHUYECKUE CBOMCTBA
BMEUIAIOMINX NOpoJ. JIMHYy yyacTKa BIMSHUS TEKTOHUYECKOTO HapyILIEHUs 3 U Ie-
PEXOAHBIX Y4acTKOB 4 (puc. 4) pacCUMTHIBAIOT IO 3HAUYECHUIO aMIUIUTYAbl S CMellle-
HUS T€0JIOTUYECKOTO HAPYIIEHUS TI0 COOTHOLICHUSIM:

-mpu S<10m L;=10 M, L, =20 m;

-npu 10 M <S <50 m Ly =20 M, L, =30 m;

-mpu S>50 ™ L;=30 M, L, =50 m.

[IpoBonAT pacyeT cxeMbl aHKepHOro KperieHus Ne 1 11 nepexoqHoro yyactka 4
C HAKJIOHOM YaCTH aHKEepOB Ha 32001 BIpaOOTKU M cxeMbl No 2 1Ist ydacTKa BIUSHUS
re0J0rM4eCKOro HapyIIeH!s ¢ HAaKJIOHOM YacTH aHKEpOB Ha 3200 BbIpaOOTKH, YacTH
— B IIPOTHUBOIIOJIOKHOM OT 320051 HarpaBiieHuu (puc. 5).

|
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a) morepevyHoe ceyeHue; 0) Mpo10JIbHOE CeueHHe TOPHOI BBIPaOOTKU

Pucynok 5 — IIpumep cXxeMbl aHKEpHOTO KPEIJIEHUS [TEPEXOTHOTO yJacTKa

ITosyunB pacueTHbIE aHHBIE, HA paccTOsTHUM Ly +L,/2 ot HapymieHus 1 HaunHa-
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IOT BO3BEJEHUE aHKEPHOro KperuieHus 1no cxeme Ne 1, corslacHo KOTOpOM MPOBOJST
OypeHue HIMypOB U YCTAHOBKY CTAJIbHBIX AHKEPOB C MOJUMEPHBIM 3aKpEIJICHUEM B
HIypax Ha MOJHYIO UX JUTMHY. Pa3MeTKy pa3MelleHrs aHKepOB U UX OPUEHTALIUIO B
MIPUKOHTYPHOM MPOCTPAHCTBE PEKOMEHJIYETCSl MPOBOJIUTH C MOMOIIBIO IIa0JOHOB.
[Ipu 3TOM pabOTHI 1O BO3BEJECHUIO aHKEPHOTO KPEIJICHUS B BHIPAOOTKE MPOBOMASTCS
0€30CTaHOBOYHO, TaK, YTOOBI TEXHOJOTUYECKHUE MEPEPHIBHI HE yCIEBAIN MPUBOIUTH
K pasrpy3ke TOpHbBIX MOPOJ B 30HE 3a00s BbIpaboTku. Cxemy Ne 1 mpuMeHSIOT Ha
npotsbkeHun Ly M. Ilocne gero nepexonsat k cxeme Ne 2, puc. 6, Ha y4acTKe JUIMHOM

L, M. 3aTem Bo3BpamaroTcs K cxeme Ne 1, KOTOpyro IPUMEHSIOT Ha y4acTKEe JUIMHON
L, M.

\ !
\ ' ..'

| B S SF o SF ME SF A 8y
T S A A A A '
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L
0) 7777777777777, Z 7777

a) MorepevyHoe ceueHune; 0) mMpoaoIbHOE CEYCHHE TOPHOU BHIPAOOTKHI

Pucynoxk 6 — [IpumMep cxembl aHKEPHOT'O KPEIUICHHsI Y4aCTKa BIASHUS
Ie0JIOTMYECKOr0 HApYIICHUS

JIByXdTalHOE yCHJICHHE aHKEPHOTO KPEIJICHUSI TOPHOM BBIPAOOTKHU MPH MEPEX0/Ie
re€OJIOTMYECKOTO HAPYLIEHHS IMOCTENEHHO IMOBBIIAET MOHOJMTHOCTH BMENIAIOIINX
MOPOJ, HEUTPAIN3YET HETaTUBHOE BIIMSIHUE TEKTOHWYECKN HAPYLIEHHOW 30HBI, BOC-
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CTaHABJIMBAE€T MOHOJUTHOCTH MOPOAHBIX CIOEB, YMEHBIIAECT 10 MUHUMAJIbHBIX 3Ha-
YeHUH (QUIBTPAMOHHYIO MTPOHUIIAEMOCTh Topo. [loaToMy mpu HaIM4YMKM B OKpecT-
HOCTH BBIPaOOTKM Ta30HOCHBIX U OOBOJHEHHBIX MOPOA Ipoliecc (UIbTPALUU ra3a u
BOJIBI B MIPOCTPAHCTBO BHIPAOOTKH, 3aKPEIJICHHON aHKEPHOH Kpemnblo, 3HAUYUTEIHLHO
orpaHuYMBaeTcs. JIByXdTamHOe aHKEpHOE KpEeIJIeHHE 3HAYUTEIbHO YMEHbIIAeT
OIAaCHOCTh OOPYIIEHHS MOPOJ KPOBIU M MPOPHIBOB BOJBI U ra3a, CIIOCOOCTBYET IO-
BBILICHUIO YCTOMYMBOCTH TOPHOU BBIPAOOTKHU.

OnucaHHbIN CIIOCOO AHKEPHOT'O KPETJIEHUS] TOPHBIX BBIPAOOTOK YCIEIIHO IIPUMeE-
HSIETCA Ha YTOJbHBIX IIaxTax 3amagHoro Jlonbacca.

BbiBoabl. BEHIOTHEHO YHUCIEHHOE MOJEIMPOBAHHE HAMPSKEHHOTO COCTOSHUS
TOPHBIX MOPOJI BOKPYT BBIPAOOTKU C PaMHON M aHKEPHOW KPENbIO B 30HE BIMSHUS
reojoruueckoro Hapymenus. [lokaszano, 94To mpuMeHEHHE aHKEPHOW KpemnH B 30HE
TEKTOHMYECKOT0 HAPYIICHUS 3HAUUTEIBHO COKpaIlaeT 00JacTh MOBBIIIEHHONW pa3HO-
KOMIIOHEHTHOCTH M 30HY HEYNpyrux Aegopmaruii BOKpyr BeipaboTku. [lomydeHnbie
pacnpeziesieHus TeOMEXaHUYECKUX MapaMeTpoB OOYCIIaBIMBAIOT CHUKEHUE IPOHU-
LJaEMOCTH TOPOJI KPOBJIM U OrpaHWYeHHE (DUIBTPALlMU BOJBI U ra3a B BBIPAOOTKY.
[IprMeHeHre yCUIeHHBIX KOHCTPYKIUI aHKEPHON Kpenu MO3BOJISIET COXPAHUTD B yC-
TOMYMBOM COCTOSIHMM JJa)K€ TPEILMHOBATHIN, pa3/IeJIeHHbII Ha OJIOKU MacCHB.

Pa3paboran cnoco® OBYX3TalHOTO YCHIJIEHHsSI aHKEPHOM Kpemnu MpH IMepexoie
re0JOrM4ecKOro HapyleHUsl, MPUMEHEHHE KOTOPOro 0OO0ECIEeYMBAET IOCTEIIEHHOE
MOBBILICHNE MOHOJUTHOCTH BMEUIAIOMIUX MOPOJI, 3HAYUTEIbHOE YMEHbILIEHUE Olac-
HOCTH OOpYIICHUS TIOPOJ KPOBJIM M IPOPHIBOB BOJBI M T'a3a, CIOCOOCTBYET MOBBIIIIE-
HUIO YCTONYMBOCTH TOPHOHM BBIPAOOTKU B 30HE TEKTOHUYECKOTO HAPYIICHUSI.
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AHoTauis. J[UITHKY TepeTUHY TIPHUYUMH BUPOOKAMH 30H I'€OJIOTIYHUX MOPYIIEHb HeOe3MeuHi
3a 00BaJICHHSAM IOPiJ MOKPIBIII Ta MPOPUBAMHU BOIM 1 razy. Jlis 3MillHEHHS MacHuBY 1 3a0e3Me4eHHs
CTIHKOCTI BUPOOKH MTPOTIOHYETHCSI BUKOPUCTOBYBATH IOCHJICHI CXEMH aHKEPHOT'O KPIiIUICHHS.

VY cTarTi HaBeAEH! Pe3yIbTATH YHCEIBHOTO MOJEIIOBAHHS HANPYXEHOTO CTaHy TiPCHKUX MOPiT
HABKOJIO BUPOOKM 3 PaMHHUM 1 aHKEpHHM KPIIUIEHHSM B 30HI BIUIMBY T'€0JIOTIYHOTO MOPYIICHHS.
[Toka3zaHo, 110 3aCTOCYBAaHHS aHKEPHOTO KPIIUICHHS B 30HI TEKTOHIYHOT'O TOPYIICHHS 3HAYHO CKO-
podye 00JIacTh MMIJBUINEHOT PI3HOKOMITIOHEHTHOCTI 1 30HY HEMPYKHUX JedopMaliiii HABKOJIO BUPO-
Oxu. OTprMaHi pO3MOALIM Te€OMEXaHIYHUX MapaMeTpiB 00YMOBIIOIOTh 3HWKEHHS TPOHUKHOCTI T10-
pin MoKpiBIi 1 oOMexxkeHHs (uIbTpallii Boau Ta ra3y B BUPOOKY. 3aCTOCYBaHHS MOCHJICHHUX KOHC-
TPYKLiH aHKEPHOTO KPIIICHHs J103BOJIA€ 30€pErT B CTIMKOMY CTaH1 HaBiTh TPIIIMHYBATHHA, pO3/i-
JIeHu# Ha OJIOKH MacHB.

Po3pobneHo cnoci6 TBOXETAmHOTO MOCHICHHS aHKEPHOTO KPIMJICHHS MPH MEePEX0JIi Te0JIoTid-
HOTO TIOPYIICHHS, 3aCTOCYBaHHSI KOT0 3a0e31euye MOCTYIOBE MiBUILEHHS MOHOIITHOCTI PUKOH-
TYpHHX TOPif, 3HAYHE 3MEHIICHHS HeOe3MeKH 00BaJICHHSI TIOPiJl MOKPIBIIi Ta MPOPUBIB BOAH 1 rasy,
CHpUSE MIABUIICHHIO CTIHKOCTI NPHUYO0T BUPOOKHU B 30HI TEKTOHIYHOTO MOPYILICHHS.

KuirouoBi cjioBa: aHkepHe KpIiIUICHHS, T€OJIOTIYHI MOPYIICHHS, HANPYXCHUH CTaH BYIJIETIOPO-
JHOTO MacuBY, YNCEIbHE MOJICITIOBAHHS.

Abstract. Areas of intersection of mine workings and zones of geological fault are dangerous
for roof rocks fall, water and gas inrush. To strengthen the rock and ensure the stability of the mine
working, it is proposed to use reinforced anchoring schemes.

The results of the numerical simulation of the rocks stress state around the mine with the frame
and anchor support in zone of geological fault influence are given in this article. It is shown, that the
use of the roof bolting in the zone of tectonic disturbance significantly reduces the region of high
variability of components of the principal stress tensor and the zone of inelastic deformations
around the mine working. The obtained distributions of geomechanical parameters condition a de-
crease in the permeability of the roof rocks and a restriction of the water and gas filtration into the
mine. The use of reinforced anchoring schemes allows to preserve even a fractured, block-divided
rock in a stable state.

A method for two-stage reinforcement of the roof bolting during the transition of a geological
fault has been developed. The use of this method ensures a gradual increase in the monolithic nature
of the enclosing rocks, a significant reduction in the risk of collapse of the roof rocks and water and
gas inrush, contributes to an increase in the stability of mining in the zone of tectonic fault.

Keywords: roof bolting, geological faults, stress state of coal-rock mass, numerical simulation.
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