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B pabore mpencraBieHO 3KCIEPHUMEHTAIBHOE HCCIEIOBaHHE B T'PaHyJIUPOBAHHON MOPUCTOH cpene
(bunbTpaIuu ra3a, MOJCIUPYIOIICH IPSI3€BOM BYJIKaH, SBIISIOIIUNACS, KAK CAMUTACTCS, TOKa3aTeIeM H3MEHEHHA
I0JIEN HANPsDKEHUH B PE3yJIbTaTe PETMOHAIBHBIX T'€OAMHAMUUYECKUX MpolieccoB. ONBITH IPOBOAMUINCH HA
ONTUYECKU NpO3padyHoi siueiike Xene-1loy, mo3sosstonien BU3yaan3upoBaTh POLECCHl TEYEHUS ra3a B CJI0€
MeCYaHbIX YacTUIl M (PUKCUPOBATH KapTUHY MPOHMCXOJSIIETO B peXHMe peaabHoro BpeMeHH. IIpemiosxkena
JByMEpHasi MOJIC/Ib BO3SHUKHOBEHMS U Pa3BUTHUS I'PSI3€BOr0 BYJIKaHA, PACIIONIOKEHHOIO B Pa3IOMHOM 30HE,
3aIOJTHEHHOM pa3apoOIeHHO 1 0010MOYHOM mopoaoiil. PaccMoTpens! 3Tansl (GOpMUPOBAHHS M POCTA 30HBI
pa3yIIOTHEHUs MECYaHOTO CJIOS B XOJ€ (PUIbTpAIMM Ta3a CKBO3b HEro. BO3HMKHOBEHHE Pa3yIUIOTHEHUS
BO3HMKA€T Ha JHEBHOM IIOBEPXHOCTU U 3aTEM, C HEKOTOPOM LUKIUYHOCTBIO IBHIKETCA K HCTOYHHKY,
Haxo/sUIeMycs Ha ITyOuHe. B cirydae cuiapbHOT0 MOTOKa ra3a B [IeCKe Ha MaJlol TITyOHHE 3aJ10)KeHUS] HICTOYHHKA
BO3HHUKAET YCTOMUMBBINA KaHaI, IO KOTOPOMY IIPOMCXOIUT TEUEHHUE raza U cOpOC JaBJICHUs, TAKUM 00pa3oM,
pasrpyxasi TOJsl HalpsDKeHUH ocagodHoi mopoabl. [Ipu Tex ke MOoTokax, HO Hpu OOJBIIMX TIIyOHMHAX,
YCTOMUMBOrOo KaHajla He BO3HHMKaeT. ['a3, mMpoMIbTPOBABIIMCH uYepe3 MECUaHbli MAaCCUB, U JIOCTUTHYB
JTHEBHOM MOBEPXHOCTH, 00pa3yeT HEYCTOWYMBOCTH B BUI€ Oyropka U3 NECUNHOK, IIPU STOM B TOJIILIE MacCHBA
JIOKAJIbHO BO3HUKAIOT HEYCTOMYMBBIC 30HBI Pa3yIIOTHEHHS, COAEpIKaIMe CBOOOAHBIM 00beM, B KOTOPBIX
MIPOUCXOIUT HEOOIBIIIOE TIepeMEIIeHHE YacTUll. B paboTe BBISBICHBI YCIOBUS BOZHUKHOBEHUS KAHAIOB U 30H
Pa3yIIOTHEHHUS [IECUYAHOTO CJI0Sl B 3aBUCUMOCTH OT JIaBJICHUS ra3a M IITyOMHBI 3aJI0’)KEHHsI €r0 UCTOYHHKA, a
TaKKe CKOPOCTU UX Pa3BUTHS.

Paboma evinonnena 6 pamkax 2ocyoapcmeenno2o 3a0anus Munucmepcmea Hayku u 8bicuie2o 00pazo8anus
P® (mema Ne 125012100531-7).
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This paper presents an experimental study of gas percolation in a granular porous medium, simulating a
mud volcano, which is believed to be an indicator of stress field changes resulting from regional geodynamic
processes. Experiments were conducted using an optically transparent Hele-Shaw cell, which allows for the
visualization of gas flow in a layer of sand particles and the recording of events in real time. A two-dimensional
model is proposed for the origin and development of a mud volcano located in a fault zone filled with crushed
and clastic rock. The stages of formation and growth of a decompression zone in the sand layer during gas
percolation are examined. Decompression occurs at the surface and then, with some cyclicity, moves toward
the source located at depth. In the case of a strong gas flow in the sand, a stable channel is formed at the
shallow source depth, through which gas flows and pressure is released, thereby relieving the stress fields
of the sedimentary rock. With the same flows, but at greater depths, a stable channel does not develop. Gas,
having filtered through the sand mass and reaching the surface, forms an instability in the form of a mound
of sand grains. At the same time, unstable zones of decompression, containing free volume and slight particle
movement, develop locally within the massif. This study identified the conditions for the formation of channels
and decompression zones in the sand layer depending on gas pressure and the depth of its source, as well as
the rate of their development.
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