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Beeoenue. IlpombliieHHas 100bI9a METaHa U3 YIOJIbHBIX IJIACTOB, 3aXOPOHEHHE ra3000pa3HbIX OTXO0JI0B
MIPOM3BOJICTBA B TPUPOAHBIX (hOpMAIHsiX, OOOCHOBAHHUE CXEM BCKPBITHS H pa3pabOTKH He(PTeTra30BBIX
3aJekell — BOT JAJIEKO HE TIOJNHBIM NEepedyeHb MpoOieM, JUIsl PEelIeHHS KOTOPBIX HEOOXOIUMBI JTaHHBIE
0 (pUIBTPAaLIMOHHO-EMKOCTHBIX CBONCTBAX IOPOA-KOJUIEKTOPOB, CJIArarolUX MPOJYKTUBHYIO TOJIILY.
[TocnenHsis BO MHOTHX CITy4dasiX UMEET IIepeMekaeMyt0 HapyIIEHUSIMH CIIOMCTYIO CTPYKTYPY, 00yCIOBICHHYIO
TEHE3UCOM U «TEKTOHUYECKOM MCTOpUENH» MECTOPOXKACHHU. 3/1€Ch MPEIJIOKEH U B 1a00PATOPHBIX YCIOBUAX
anpoOUpOBaH METOJI OINpPENEICHUS] 3aBUCHMOCTH IMPOHHUIIAEMOCTH TAKUX CTPYKTYP OT HANpPSOKEHHWHA IO
TaHHBIM (PUITBTPAIIMOHHBIX MCHBITAHUHA OJIOYHBIX 00PA3loB NpHU ABMKEHUH (DIIOMAA BKPECT MPOCTUPAHUS
HApYUIEHUM CTUIOIIHOCTH.

Mooens skcnepumenma. JIBrmxenue (irouaa B MOI€IbHOM 00pa3Lie ONMChIBAJIOCh CHCTEMOM, BKIIIOUAIOLIEH
YpaBHEHHME COXpaHEHHUs Macchl, 3akoH Jlapcu u 0apoTpOnHOE ypaBHEHUE COCTOSIHUS rasza (JIMHehHas
3aBUCHUMOCTh IJIOTHOCTH OT JaBiieHus). Ha BHyTpeHHUX rpaHunax (MekOJIOUHbIE KOHTAKTbl) 33aJaBajMCh
YCIIOBHSI HETIPEPHIBHOCTH JIaBJICHUS M Pacxoja, OOKOBbIE TpaHM oOpas3la HEMpPOHHMIAEMBI, a Ha TOpIax
3aaHo nocTosiHHoe auddepennnansaoe nasienue. [lokazaHo, 4To B TaKOW MOCTAHOBKE MPU CTALIMOHAPHOM
pexxuMe GUIbTPALMU CUCTEMA YPaBHEHHUM HMEET aHAITUTUYECKOE PEIIEHNE, C TOMOIIbIO KOTOPOI'O BhIBE/IEHA
pacueTHas (opMysia 3aBHCUMOCTH pacxojaa () Ha TOPIIE OT HapaMeTPOB MOJIEIIH.

Jlabopamopnvie ucnvimanus. Jls SKCIEPUMEHTOB HCIOJIb30BAJICS MEJIKO3EPHUCTBIM IECYaHUK C
BKJIFOUEHUSIMU KapOOHATHBIX aKKpeluil (opoa-KoJUIEKTOP OJJHOTO U3 HEPTSIHBIX MECTOPOXKICHUH 3araHOM
Cubupm), ero moxyns HOnra 0.92 I'Tla, nopucrocts 0.28 u nmponunaemocts k£ = 1.4 JI onpenensumce 1o
CTaHJIaPTHBIM METOJMKaM. bbuiM U3roToBNIEHB! MIIACTHHBI 65 X 75 MM U TomuHON H = 10 MM, U3 KOTOpPBIX
KOMITIOHOBAJIMCH OJ10uHBIe 00pa3ipl. Ha mepBoM npeBapuTebHOM 3Tate, 1o pa3padoTaHHOH paHee METOTUKE
[1], HaXOQMJIOCH ypaBHEHHUE COCTOSTHUS MEXOJIOUYHBIX HapyIIEHUN — 3aBUCUMOCTb KOHBEPI'€HIIMU Oeperon
W oT HOpMalbHOTO HAIPSDKEHUS S, onmuchiBaeMasi ApoOHo-nuHeiHoN (ynkuein W(S) = AS/(B + §), tne
smnupudeckre KOHCTaHThl 4 =49 mxM u B = (.11 MIla onpenensuiuch 1Mo pe3ysibraraM UCTIBITAaHUS 00pa3ia
u3 N = 6 racTuH.

Ha BTOopom sTamne OsouHbIM 00Opasen] ¢ W30JIMPOBAHHBIMU PE3MHOBOW MaHKETOW OOKOBBIMU T'PAHSIMH
MOMEIAJCsI B TEPMETUYHYIO KaMepy, OpPTOTOHAJIbHO HApPYLIEHHUSIM CIJIOIIHOCTU MPUKIIAJBIBATIOCH
CTYNEHYaTO HapacTaroliee HampspkeHue S(m) (m — 1ar Harpy>kKeHus) M CO3JaBajicsl Teperajl JIaBJICHUS
P(n) raza, peructpupoBasicsi cTranuoHapHbIM pacxon ((m, n). [lpm 3TOM pPacKpHITOCTh HapyILIEHUN
H, wneoOxommMmasi JUis WHTEPHpPETAIMHM PE3yJIbTaTOB (MIBTPALIMOHHBIX HWCIBITAHUN, BBIYUCISIACH C
HCI0JIb30BaHUEM dMITHpHUecKol 3aBucumoctu W(S). lnana3zoHbl BApbUPYEMBIX B SKCIIEPUMEHTE IAPaMETPOB:
S(m)=0.16, 0.32,..., 1.1 MlIla; P(n) = 0.05, 0.10,..., 0.13 atm. Ilo HalifeHHO} aHATUTHUYECKON 3aBUCUMOCTH
QO(m, n) ot k, N, H, P(n), reoMeTpu4ueCKNX pa3MepoB OJIOYHOTO 00pa3iia u BI3KOCTH BO3/lyXa PACCUUTHIBATIACH
IIPOHUIIAEMOCTh HapYyIIEHUI CIUIOMIHOCTH K Ha Ka)kJIOM Ilare HarpyskeHust m. Okas3ajnock, 4To BeauunHa K
00paTHO MPONOPIHUOHATIFHA KBAPaTy HANPSDKEHUS S(71), TPUI0KESHHOTO MEPIEHANKYISIPHO HApyIICHHIO.

3aknrouenue. TeopeTndeckn 0OOCHOBAH M MPAKTUYECKU aripOOUPOBAH METOJI, TIO3BOJISIFOIINN YCTAaHOBUTH
3aBUCHMOCTbh TIPOHHUIIAEMOCTH K MEXOJOYHBIX HAPYIICHHH OT HOPMAJBHBIX HANPSDKEHUH TMPU JBIKCHUU
¢urona BKpeCcT MPOCTHPAHUS TOCIEAHUX. DTO JaeT BO3MOKHOCTh KOJMUYECTBEHHO OIEHUTH TPAHCIIOPTHHIC
XapaKTEePUCTUKHU OJIOUHBIX T€0CPE] C KOHTPACTHBIMU (PHIIBTPALIMOHHBIMH CBOHCTBAMH CTPYKTYPHBIX SJIEMEHTOB.

Paboma ewinonnena 6 pamxax npoekma HUP UI']] CO PAH
(Homep eocyoapcmeennoti pecucmpayuu 124020700085-5).
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Introduction. Industrial coalbed methane production, disposal of gaseous industrial waste in natural
formations, and the substantiation of drilling and development plans for oil and gas deposits — this is far
from a complete list of problems requiring data on the poroperm properties of reservoir rocks that make
up the productive strata. The latter often exhibits a layered structure interspersed with faults. A method for
determining the permeability of such structures as a function of stress is proposed and tested in the laboratory
using filtration tests of block specimens when fluid flow across fault

Experimental model. Fluid flow in the specimen was described by a system including the continuity
equation, Darcy»s law, and the barotropic state equation for gas. Continuity of pressure and flow conditions
were specifi d at the interblock joints, the side faces of the specimen were impermeable, and a constant
differential pressure was specified at the ends. It was shown that in this formulation, under steady-state filtrati n
conditions, the system of equations has an analytical solution, which was used to derive a calculation formula
for the dependence of flowrate O on the model parameters.

Laboratory tests. Fine-grained sandstone with inclusions of carbonate accretion was used for the experiments.
Its Youngys modulus of 0.92 GPa and permeability £ = 1.4 D were determined using standard methods.
Six plates (thickness of 10 mm) were manufactured to assemble block specimens. In the first stage, using
approach, the joint state equation was found — the dependence of the edges convergence W on the normal
stress S: W(S)=AS/(B+S), where A and B are the empirical constants.

At the second stage, the block specimen with insulated side faces was placed in a chamber, a stepwise
stress S(m) was applied orthogonally to the joints, a pressure drop P(n) of the gas was created, and the
steady-state flow rate Q(m, n) was recorded. The joint opening H, necessary for the interpretation of the
filtration test results, was calculated by W(S). The ranges of the parameters varied in the experiment:
S(m) =0.16, 0.32,..., 1.1 MPa; P(n) = 0.05, 0.10,..., 0.13 bar. Based on the found analytical dependence of
QO(m, n) on k, N, H, P(n), the specimen geometric dimensions and the air viscosity, the joints permeability K
was calculated at each loading step m. It turned out that K is inversely proportional to the square of the stress
S(m) applied perpendicular to the joints.

Conclusion. A method for establishing the relationship between the permeability K of interblock joints and
normal stresses during fluid flow across their strike has been theoretically substantiated and practically tested.
This enables a quantitative assessment of the transport characteristics of block geomedia with contrasting
filtration properties of structural elements.
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