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HaGmromaemoe BO BCeM MHpPE HCTOICHHE PACIONIOKEHHBIX BOJHM3HM TOBEPXHOCTH 3aracoB IMOJIE3HBIX
MCKOIIAaeMBIX C HEM30€KHOCTHIO BIICUET PACIIMPEHHE UX JTOOBIYH ITOI3eMHBIM criocoboM. B moazeMHoi 1o0bIue
HaNpsKEHHOE COCTOSIHUE TOPHBIX MOPO/I CYILIECTBEHHO BIIUSIET HA YCTOMYHUBOCTD BEIPAOOTOK M KOHCTPYKTUBHBIX
3JIEMEHTOB CUCTEM pa3pabOTKU IPHU BBIEMKE IOJIE3HBIX UCKONaeMbIX. B Poccuu 3HaunTenbHas 4acTh MOJIE3HBIX
HCKOTIaeMBbIX J0OBIBAETCSA B pallOHAaX, MOJIBEPIKEHHBIX JEHCTBUIO TEKTOHHUUECKUX CHUJI. DTO MECTOPOXKJIEHHUS
I'oproii [lopun u Xakacuu, Xubun, Jlanpaero BocToka u psiaa qpyrux peruoHOB.

Heorpemnemoli 4acThio MOA3EMHOM pa3pabOTKH IOJIE3HBIX MCKOIMAEMbIX SBISETCS MPOXOAKA B FOPHBIX
MOpo/IaX BBIPAOOTOK PA3IMYHOTO HAa3HAYEHHS M UX TMOIICpKaHHE B PadOdeM COCTOSHHM Ha TEPHOI HX
sKcIuTyatauu. IIpakTuka npoxoaueckux padoT MMOKa3bIBAET, YTO B MPOUYHBIX MOPOJAX B YCIOBUSX JEHCTBUS
3HAYUTENIbHBIX TOPU30HTAIBHBIX HAMPSHKEHUH JJaXke PU MPUMEHEHUH KOHTYPHOTO B3PhIBAHUS M ONTUMAIIBHOMN
(dbopme cedeHus B psijie CIydaeB MPOUCXOIAT CYIIECTBEHHBIC 3aKOHTYPHBIE Pa3pyLICHUS TOPOJ, YTO HETraTHBHO
BJIMSICT Ha OE30IaCHOCTH TOPHBIX PabOT, X CKOPOCTh M SKOHOMHYECKYIO 3(dexTruBHOCT. Clie0BaTeNIBbHO,
pa3paboTka TEXHOJOTMM MPOBEJACHUS, BKIIIOYAIOIIAsi OypOB3pbIBHBIE pabOThI, U MOAJEPKAHUS IOJI3EMHBIX
BbIPAOOTOK B YCIIOBUSX JICHCTBUS TEKTOHUUECKUX CUJI SIBJISIETCS BAXKHOM 1 aKTyaJlbHOM 3aauei UIs MPaKTUKU
TOPHONPOXOYECKUX Pa0OT. [J1s1 perieH s IoCcTaBIEHHOMN 3a/1a41 HEOOXOIUMbBIM YCIIOBUEM SIBJISIETCSI BBISIBIICHUE
OCHOBHBIX (D)aKTOPOB, BIUSIOMINX Ha KAYECTBO 3aKOHTYPHOT'O MAacCHBA U JIAIbHEHIIIEE ero pa3pyIlieHHe.

Teopernueckue uccie10BaHus MOKa3alu, YTO TEXHOJIOT S TPOXO/IKU BIPAOOTKH B TEKTOHUUECKH HAIIPSKEHHbBIX
MaccuBax JIOJDKHA YYUTHIBaTh, YTO TOPU3OHTAILHBIE HANPSHKEHMs CYIIECTBEHHO IPEBOCXOISAT BEPTHKAIBHOE
JlaBJIeHHE HAJIEraronwx rmopo. [lokazano, 4To HanpaBieHHE pacIMpeHust BpyOOBO MOJIOCTH NPH (HOPMUPOBAHUI
CEUYEHUs BBIPAOOTKH OKa3bIBAET 3HAUMTEIILHOE BIIMSHUE HA CTENIEHb HApYILIEHUS 3aKOHTYPHOIO MacCHBa, I03TOMY
TPH BBITIOJTHEHHUHY B3PBIBHBIX pa0OT HEOOXOANMO PACIIHPSTH BPYOOBYIO TIOJIOCTh TAKMM 00pa3oM, YTOObI JITTMHHAS
CTOpOHA MPOMEXKYTOUHOIO CeueHMs Oblla HalpaBlieHa B CTOPOHY HAWOOJIBIIMX CKUMAIOLIMX HAIPSKEHUI.
Bepudukarms momydeHHBIX pe3ysbTaTOB OCYIIECTBIUIACH TPH MPOXOJKE TOPHO-KAIMUTAIBHOW BBIPAOOTKU B
TEKTOHMYECKHU HANPsHKEHHOM MacCHBE Ha pyAHUKeE «OseHui pyuein». O JHOBPEMEHHO BBITOJIHSIIUCH UCCIIEI0BAHUS
I10 BBIOOPY NapaMeTPOB TEXHOJIOTHH KPEIUICHNS U TIOAJIEP>KaHHsI TOPHBIX BBIPAOOTOK.

B pesynbrare BBINOIHEHHBIX HWCCIEIOBAaHUI, BKJIIOYAIOIIMX OOCIIEJOBAaHUE 3aKOHTYPHBIX IOPOJ]
BOKPYT BBIPAOOTKH uYepe3 CMOTPOBBIE CKBAXKMHBI C MOMOIIBI0 BuaeosHaockona Jprobe FX, ompenenenue
YOPYTHX XapaKTEePUCTUK TOPHBIX MOPOJ BOJM3M KOHTYypa BBIPAOOTKH MPHU TMOMOIIU YJIBTPAa3BYKOBBIX
u3MepeHuil U marematuueckoro mozaenupoBanuss HJIC maccuBa B JuHAMUKE NPOXOJKH, YCTAaHOBJIEH
MeXaHU3M (OPMUPOBAHUS 30H Pa3pyIICHUS TOPHBIX MOPOJA BOKPYT BHIPAOOTOK MPH MPOXOJKE B YCIOBHUSIX
BBICOKOHAIIPSDKEHHBIX FOPHBIX MaccuBOB. OmpesaeneHsl napamMeTpbl pa3BUTHS 3TUX 30H B 3aBUCUMOCTU OT
MOKa3aTeie KayecTBa MAacCHUBa, CTPYKTYPHBIX XapaKTEPUCTUK U €r0o HaIpsSKEHHOI0-1e(pOpMUPOBAHHOTO
COCTOSIHUS. BBIsIBI€HO, YTO KpeIb TOPHBIX BHIPAOOTOK aKTUBHO BIIMSIET HA HANPSKEHHO-AEPOPMUPOBAHHOE
COCTOSIHME TPUKOHTYPHOTO MaccuBa Ha paccTossHUM 0.5—1 TOpHU30HTaIBHOTO mMposieTa BbipaboTku. [lpm
BBITIOJTHEHUH B3PBIBHBIX Pab0T HEOOX0AUMO (OPMUPOBATH CEYCHHE BHIPAOOTKU TaKUM 00pa3oM, YTOOBI MIPH
pacupeHiy BpyOOBO# MOJIOCTH JUIMHHASL CTOPOHA IPOMEKYTOUHOTO CEYEHUs OblIa HalpaBiieHa B CTOPOHY
HaUOOJBIINX CKUMAIOIINX HanpsikeHui [Ipu kperieHnn HeoOX0IuMO He JIOMYyCKaTh OTCTaBaHUs aHKEPHOM
Kperu Ha paccTosiHue 6osee 2-X METPOB OT 32005 BRIPAOOTKH.

Teopernueckre 1 MpaKTUUYECKUE PEKOMEH AU ObLIN MEpEAAHbI IPEANPUATHUIO IS IPOBEAECHUS ONBITHO
IIPOMBIIIJIEHHBIX HCIBITAHUNA M JalbHEWIIEH KOPPEKTUPOBKHM NApaMeTpPOB TEXHOJOIMM IPOBEIEHUS U
MoJIep KaHusl TOPHBIX BEIPA0OTOK Ha pyaHuke «OJIeHui pydeii».
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The global depletion of near-surface mineral reserves inevitably leads to the expansion of underground
mining operations. In underground mining, the stress-strain state of rocks significantly affects the stability
of workings and development system elements during mineral extraction. In Russia, a substantial portion
of minerals is extracted from areas influenced by tectonic forces, including deposits in Gornaya Shoria and
Khakassia, the Khibiny Mountains, the Far East, and several other regions. Drivage of various-purpose
workings in rock masses and their maintenance in operational condition throughout the exploitation period
constitute an integral part of underground mineral development.

Drivage practice demonstrates that in competent rocks under high horizontal stresses, even with contour
blasting and optimal cross-section shapes, significant overbreak occurs in some cases, adversely impacting
mining safety, advance rates, and economic efficiency Consequently, developing drivage technology—
including drilling and blasting operations—and support methods for underground workings under tectonic
stress conditions represents a critical and relevant challenge for mining practice. A prerequisite for addressing
this task is identifying the primary factors influencing the quality of the overbreak mass and its subsequent
deterioration.

Theoretical studies have shown that drivage technology in tectonically stressed masses must account for
horizontal stresses substantially exceeding the vertical overburden pressure. It has been established that the
direction of undercut cavity expansion during working cross-section formation significantly affects the degree
of disturbance in the surrounding mass; therefore, during blasting, the undercut cavity should be expanded
such that the long side of the intermediate cross-section aligns with the direction of maximum compressive
stresses. Verification of the results was conducted during drivage of a main haulage roadway in a tectonically
stressed mass at the Oleniy Ruch ey Mine.

Concurrent studies addressed the selection of support technology parameters for workings maintenance.

The investigations, which included overbreak rock inspection around the working via observation boreholes
using a Jprobe FX video endoscope, determination of elastic rock properties near the working contour through
ultrasonic measurements, and mathematical modeling of the dynamic stress-strain state during drivage,
established the mechanism of failure zone formation around workings during drivage in highly stressed rock
masses. Parameters of these zones» development were determined as functions of mass quality indicators,
structural characteristics, and stress-strain state.

It was found that working support actively influences the stress-strain state of the peripheral mass at
distances of 0.5—1 times the horizontal span of the working.

During blasting operations, the working cross-section should be formed such that the long side of the
intermediate cross-section during undercut cavity expansion is oriented toward the maximum compressive
stresses. For support installation, anchorage must not lag more than 2 meters behind the face.

Theoretical and practical recommendations were provided to the enterprise for semi-industrial trials and
subsequent adjustment of drivage and maintenance technology parameters at the Oleniy Ruchey Mine.
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