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JluHamMuueckoe BO3JIEHCTBME HAa MAacCHB CKAJIbHBIX IOPOJ MPUBOAMUT K JIOKAJIM3ALUH H3MEHEHUS
MPOHUIIAEMOCTH B Pa3IOMHBIX 30HaX. [Ipu 3TOM MexaHM3M H3MEHEHUS MPOHUIAEMOCTH MOXKET OBITh
paznuuHbiM. B pa®oTe BBINOMHEH CTATUCTHMYECKUN aHallM3 pe3yJbTaTOB HW3MEpPEHUIl IapamMeTpoB
TPEIIMHOBATOCTU TPHU KPYIHBIX MOJ3EMHBIX B3pbIBaX B MaccuBaX cKalbHbIX Tmopoj. [lokazano, yTto 3a
npeeiaMi 30Hbl HHTEHCHBHOTO THHAMHYECKOTO BO3IeHCTBYS (TIpUBEIEHHBIE paccTosiHus Oostee 60 m/kT!?)
o0Opa3oBaHKe HOBBIX TPEIIMH BO BMEIIAIOIIEM MACCHUBE MPAKTUYECKU HE Mpoucxoaut. OaHako, U3MEHEHHE
TPEIIMHOBATOCTH JIOKAJIM3YETCS Ha ydacTKaxX CTPYKTYPHOTO OcjabiieHUs MaccuBa: B 30HAX IK30T€HHOMN
TPEIIMHOBATOCTH, B MECTaX PA3BUTHUSA MHTPY3UN U TEKTOHUYECKUX TPELINH, a TAaK)Ke B OOJbIIEH CTETIEHU B
pa3noMHbIX 30HaX. [IpyueM yBennueHue TPEMIMHOBATOCTH B Pa3jioMax MPOCIEKUBACTCS HA PACCTOSHUAX 10
220 m/kt'”. BBIOIHEHBI pacdeThl H3MeHEHHUs 3(PPEKTHBHON MPOHUIIACMOCTH pa3joOMHBIX 30H. [TokaszaHo,
YTO B MPUBEACHHBIX paccTostHUAX oT 60 10 130 M/kT!? mpu AMHAMUYECKOM BO3JCHCTBUU MPOHHUIIAEMOCTh 3a
CYET IOTHOBJICHHUS TPEIITMH B Pa3JIOMHBIX 30HAX CIIOCOOHA BO3pacTaTh B 5—15 pa3 1o cpaBHEHHIO C UICXOTHOM,
YTO TOJATBEP)KIACTCS KaK pacyeTaMM, TaK M MPSIMBIMU UCCIIEOBAHUSIMH MOCTB3PBIBHBIX (DUIBTPALMOHHBIX
CBOICTB MaccHBa.

B 30He nuHaMHUYECKHMX BO3ACHCTBUN MaJlOl MHTEHCHUBHOCTH, U3MEHEHHE MPOHUIIAEMOCTH Pa3IOMHBIX
30H MOXET MPOUCXOANUTH 3a cueT 3(dekTa neKoNbMaTaluy — Mpoliecca pa3pylieHuss MalIONPOHHUIIAEMbIX
KOJUIOUJIHBIX OaphepoB B TpemnuHax. [IpoxokaeHne CceMCMHYEeCKOW BOJHBI JOCTATOYHON aMILIUTYIbI
MPUBOJUT K Pa3pyLICHUIO MEPEeMbIYeK U3 KOJUIOMIHBIX TUIEHOK U MUHEPAJIbHBIX YACTHII, 3aKyOPUBAOIIUX
TPEILMHBI, YTO BEJET K PE3KOMY YBEITUUYECHUIO MPOHUIIAEMOCTH U THE30IPOBOIHOCTH CPEJIbI.

Kpome Toro, peskue nepemnaabl MOPOBOTO AAaBJICHHS B MOMEHTHI CEMCMHMUYECKON aKTUBHOCTU CO3AAIOT
KpaTKOBPEMEHHBIE, HO MOLTHbIE TOTOKH (hitonaa. Diron Mo BBICOKUM J1aBlieHHEM OYKBaJIbHO «BBIMBIBACT)
KOJIbMATaHT, OYHINas KaHabl GUIBTPALIUK B 30HE MIOBPEKICHUSI.

[Ipu 3emierpsiceHusix, TrAe BBICOKHE AaMIUTUTYJbl BOJHBI HAINpPsHDKEHUH JOCTUTAIOTCS TOJBKO B
HEMoCPeACTBEHHON OKPECTHOCTH PACIPOCTPAHSIONIET0Cs Pa3pbIBa, 3HPEKT 1eKoIbMAaTAUN MOKET 0Ka3aThCs
BeCbMa CYIIECTBEHHBIM. Kak IMOKa3bIBalOT OIICHKH, AMIUTUTYIbl BOJHBI B HECKOJIBKO Oap OKa3bIBaeTCs
JIOCTATOYHBIM JJISl pa3pylieHus: 0apbepoB Kak MPSMBbIM JMHAMUYECKUM BO3JIEHCTBHEM, TaK M MEIJIEHHOU
muddy3nonHol BoHONW bro, Bo30yk1aeMoi Ha rpaHuIle 30HBI BIUSHUS pasinoma (fault damage zone). I1o
HEKOTOPBIM CBEICHHSIM, B MOMEHT JIeKOJIbMaTallud KOA(PGUIUEHT MbE30IMPOBOAHOCTH MOKET MTHOBEHHO
yBenMUuThCS Ha 1-3 mopsaka. OYHIIEHHbIE TPEUIMHBI CTAHOBSTCS «MArUCTPaIsIMU» JJIS MAaHTUIHBIX U
MeTaMOpP(OTEHHBIX (DIFOUIOB, UTO MOXKET CITIOCOOCTBOBATh MHUIIUAIIMHA HOBBIX CEHCMHUYECKUX COOBITHUI H3-
3a cHUKeHHsI 9(hPEKTUBHOTO HAIIPSHKEHUS B HOBBIX YYacTKaxX pa3jioMa.

Paboma sevinonnena 6 pamxax eocydapcmeennoco sadanusi Munucmepcmea HayKu u gbicuie2o 00pa30eanus
P® (mema Ne 125012700824-4).
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Dynamic loading of rock masses leads to localized permeability changes within fault zones. The mechanisms
responsible for these permeability variations may differ. In this study, a statistical analysis was performed using
fracture-parameter measurements obtained from large underground explosions in rock masses. It was shown
that beyond the zone of intense dynamic loading (scaled distances greater than 60 m/kt '), the formation
of new fractures in the host rock is negligible. However, changes in fracturing become localized within
structurally weakened parts of the massif, including zones of exogenic fracturing, areas affected by intrusive
bodies and tectonic fractures, and, most prominently, fault zones. An increase in fracture intensity within
faults is observed at distances up to 220 m/kt '* . Calculations of the effective permeability evolution in fault
zones show that, at scaled distances between 60 and 130 m/kt 3, dynamic loading may increase permeability
by a factor of 5—15 relative to its initial value due to fracture reactivation within the fault zone. This conclusion
is supported both by model calculations and by direct post-blast investigations of the hydraulic properties of
the rock mass. In the zone of weak dynamic loading, permeability changes in fault zones may occur through
a unclogging mechanism, i.e., the destruction of low-permeability colloidal barriers within fractures. The
passage of a seismic wave of sufficien amplitude may break down bridges formed by colloidal films and
mineral particles that clog fractures, resulting in a sharp increase in permeability and hydraulic diffusiviy.
In addition, abrupt pore-pressure fluctuations during seismic activity generate short-lived but intense fluid
fluxes. High-pressure fluids may effectively flush out clogging material, thereby clearing fluid-flo pathways
within the damaged zone. During earthquakes, where high stress-wave amplitudes are reached only in the
immediate vicinity of the propagating rupture, the unclogging effect may be particularly important. Estimates
indicate that wave amplitudes of several bars may be sufficien to destroy such barriers, both through direct
dynamic stressing and through the slow Biot diffusion wave excited at the boundary of the fault damage zone.
According to some studies, the hydraulic diffusivity coefficien may increase instantaneously by 1-3 orders
of magnitude during unclogging. Once reopened, fractures may become preferential pathways for mantle and
metamorphic fluids, which can promote the initiation of new seismic events through a reduction in effecti e
normal stress on adjacent fault segments.
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