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COBpeMCHHaH reoMEXaHHKa pa3BUBACTCA IO ITYTHU YCIIOKHCHUSA HpeI[CTaBJ’IeHI/If/'I 0 MaCCHBE I'OPHBIX MMOPOJ
KaK cpenbl, oOnanarolieil uepapxuueckoi BHYTpeHHeHM cTpykTypoil [1-3]. PaccmarpuBaeTcsi HECKOIbKO
pPa3IMYHBIX MOAXO0J0B K ONHCAHMIO CTPYKTYPHO-HEOJHOPOAHBIX TOPHBIX MOpoa. OJHUM M3 aKTUBHO
Pa3BUBAIOIIMXCS B HACTOSIIIEE BPEMs SIBJISIETCS MOXO0]] K TOCTPOSHUIO MOJIETIEH ¢ MUKPOCTPYKTypo# [4, 5].
JlaHHbIE MOJIETIN OTHOCSTCSA K KJIacCy MOJiesiei 0000IeHHBIX Cpel.

B pabore ucnonp3yercst 3aMKHyTas MaTeMaTHuecKast MoJelb [6]. B omiuuune ot kinaccuyeckoro noaxozaa
MEXaHUKH CIUIOIIHBIX CPeI 371eCh ehopMaliyst 06CKOHEYHO MaJIOro AJIEMEHTApHOT0 00beMa MPEeAIoIaraeTcs
HeoTHOpoAHOH (Head huHHOI ). Ha rpanumiax a35ieMeHTapHBIX 00hEMOB YUUTHIBAOTCS CABUTH, PA3BUBAIOIIHECS
110 HeHHHeﬁHOMy YHOPYTOIIaCTUYCCKOMY 3aKOHY. HJ’ISI OIMMCaHUA KMHEMATUKU BBOAATCA JOIIOJITHUTCIBHBIC
CTCIICHU CBO6OI[I)I — B IIJIOCKOM CJIy4a€ KHHCMATHUKa OIIMCBIBACTCSA HC OJHHUM, a JABYMSA HC3aBUCHUMBIMU
BEKTOPAMH CMEIIEHUHN. DTO MPUBOJUT K TOSIBJICHUIO B ONIPEACIISIONINX YPABHEHUSIX MTapaMeTpa pa3MepHOCTH
JUIMHBI, OIMCBIBAIOILET0 JIOKAJIbHYI0 HEOJHOPOIHOCTD — JIOKaIbHbIE N3rHObIL. B [7, 8] mokazaHo, 4To Moaenb
aJICKBATHO IIPE/ICKA3bIBAET PA3BUTHE 30H BICOKOM KOHIIEHTPALUU HAIIPSKEHUM B CTPYKTYPHO-HEOHOPOIHBIX
MacCHBax TOPHBIX MTOPOJT BOJIU3M BBIPAOOTaHHOT'O IPOCTPAHCTBA.

B HaCTOHIIICfI pa60Te C HCIIOJIB30BAHUCM MOJC/IM YHUCJICHHO PCIICHA 3aAavda O MNepepacrupCaCiICHUU
HaNpsHKCHUH B MPUKOHTYPHON 30HE MacCHUBa TOPHBIX MOPOJT BOJIM3U CHCTEMBI BRIPAOOTOK MPUMEHHUTEIBHO K
OJTHOM M3 TEXHOJIOTHIA TOOBIYM HA yIapOOMaCHBIX MECTOPOKICHUAX anaTuT-HeeTnHOBBIX pya Ha Kombckom
MI0JIyOCTPOBE. Y CTAHOBJIEHO, YTO MPH MOCJIEI0BATENbHOMN MOA3TaXXHOW OTPAOOTKE PYHOTO TENA B YCIOBUAX
NPpEUMYIICCTBECHHO TCKTOHUYCCKOI'O IMOJA CCTCCTBCHHBIX HaHpSDKCHI/Iﬁ HAJINMYHUEC HCOJHOPOAHOCTU CPCbl
IIPUBOAUT K IEPEPACIIPEIECIICHUIO HATPY3KHU MEXAY CTPYKTYPHBIMM JJIEMEHTAMU U K IIEPEHOCY 3HAUYUTEIILHON
ee JIOJM OT I'PaHUIl BEIpaOOTOK BriryOb MaccuBa. JJaHHOE 0OCTOSTENHCTBO CYIIECTBEHHO YBEITMUNBACT PHUCKH
BOBJICYCHHUSI B Je(OPMALMOHHBIA Tporecc objacTeii MaccuBa C BHYTPEHHHMH CaMOYPaBHOBEIICHHBIMHU
HAIpPsPKCHUSAMUAU [9] H, KaK CJICACTBUC, MOBLIIIACT BEPOATHOCTb AMHAMHUYCCKUX HpOSIBJICHI/IfI TOpHOT'O AaBJICHUA.

Paboma sevinonnena 6 pamkax npoekma HUP (nomep cocpecucmpayuu 126021217129-6).
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Modern geomechanics develops concept of rock mass as medium with a hierarchical internal structure.
Several approaches are being considered. One of them is the construction of models with microstructure. They
belong to the class of generalized media models.

In paper a closed mathematical model is used. Unlike the classical approach, the deformation of an infinitely
small elementary volume is assumed to be heterogeneous (non-affine) At the boundaries of elementary
volumes, elastoplastic shears are taken into account. To describe the kinematics, additional degrees of freedom
are introduced: in the 2D-case, the kinematics is described by not one, but two independent displacement
vectors. It leads to the appearance of a length parameter in the constitutive equations. It describes a local
bending. It was shown that the model adequately predicts the high stress concentration zones in heterogeneous
rock mass.

The model is used for numerical solution the of stress redistribution in a rock mass nearby a system of
workings, as applied to a mining technology at rock burst-hazardous apatite-nepheline ore deposits on the
Kola Peninsula. It was shown that during sequential sublevel mining under conditions of a tectonic stress field,
the heterogeneity leads to a stress redistribution between structural elements and to the transfer of a significant
stress portion from the opening contour into deep massif. It increases the risk of self-stressed zones involve in
the deformation and provoke the rock burst.
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