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BO3MOXHOCTDb IPUMEHEHMUSA ITPUHIUIIA JIE-IHATEJIBE —- BPAYHA
JJIsA U3YYEHUSA NTHKEHEPHO-T'EOJIOT'HMYECKHUX ITPOLECCOB,
MMPOUCXOJAIIUX ITPU @YHKIIMOHHUPOBAHUH
JIMTOTEXHUYECKUX CUCTEM

B cmamve na ocnose OaHHbIX MOHUMOPUH2O0B8BIX UCCAEO0B8AHUL TUMOTNEXHUYECKUX CUCMEM JIOKANbHO20
U pecUOHANbHO20 YPOBHEl 000CHOBAHA 8O3MONCHOCMb NpumeneHus npunyuna Jle-Illamenve — bpayna ona uzy-
YeHUSl UHIHICEHEPHO-2e0I02UYECKUX NPOYECCO8, NPOUCXOOAUX 8 00IACTU 83AUMOOeICIEUs. MEeXHUYeCKOU U 2e0-
JI02UYEeCKOU COCABNAIOWUX IMUX CUCTIEM.

W3ydeHue mnpoueccoB, MPOUCXOASIINX B BEPXHUX TOPU30HTAX JIUTOC(Ephl B CBAZU
C MHXEHEPHOMU JIESITEIbHOCThIO YEJIOBEKA, TPAJAUIIMOHHO CUUTAETCS OJIHOM U3 IVIABHBIX HAYY-
HBIX 33/1a4 MHXXEHEPHOU reosorud. [Ipu 3ToM nmpeameTamu MCCIIEIOBaHUN BCE Yallle BBICTY-
naroT aumomexuuyeckue cucmemvl (JITC), Iox KOTOPIMUA IOHUMAIOT J1700ble KOMOUHAYUYU U3
MeXHU4eCcKUx yCmpoucme uild mexHu4eckux npooyKmos ux ucnoib308aHus u 1umocpeprno2o
O10Ka 110001 PasMepHOCIU, INeMEHMbL KOMOPLIX 83AUMOOCUCMEYIOm Opye ¢ 0pyeoMm U 00b-
OUHAIOMCSL eOUHCMBOM BbINOIHAEMOU COYUATILHO-IKOHOMUYECKOU (yHKyuu. B nH)XeHepHo
TCOJIOTUU OHU M3YYAIOTCS C LEIbI0 00ECTIeUeHUs] YCTOMUMBOTO (PYHKIIMOHUPOBAHUS WHXKE-
HEPHBIX COOPYKCHHH JTNO0 HMHKEHEPHO-XO3SICTBEHHOM JESITEIIBHOCTH YEJIOBEKa B 11eIoM [ 1].

[lo ypoBHIO OpraHu3anMM BBIACISAIOT J1EeMEHMAapHble, NOKANbHbIE, PEeCUOHANbHbLIE
u enooanvrvie JITC [2]. Dnemenmapnasn JITC cOCTOUT U3 OTACITHHOTO TEXHUYECKOTO 00BEKTa
(coopyxeHus1) ¥ B3aUMOACHUCTBYIOMNIEH ¢ HUM 001acTH TuTocephl, Ha3bIBaeMol cdepoii B3a-
UMOJCHCTBUSA WU obnacTeio BimsiHUA. Jlokanvnas JITC mipeactaBisieT coOOM TpocTpaH-
CTBEHHO-BPEMEHHYIO COBOKYITHOCTh 31eMeHTapHbIX JITC, cdepsl B3aumMoaeiicTBus KOTOPBIX
TpaHUYAT WIN TepeceKaroTcs. Pecuonanvhasn u enobanvuas JITC npencTaBisioT co00i mpo-
CTPAaHCTBEHHO-BPEMEHHBIE COBOKYITHOCTH MOJICUCTEM COOTBETCTBYIOIIETO 00Jee HU3KOTO ue-
PapXUUYECKOro YpOBHs, BBIACISEMbIE B MPEAEIaX KOHKPETHOIO PErMOHA WM IUIAHETHI B Iie-
J0M (T7100aJIbHBIN YPOBEHB).

B cuny uckyccrBennoro npoucxoxaeHus JITC npuHamyiexar K MOJIMHOXKECTBY YII-
PaBISEMBIX M PETYJIUPYEMBIX CUCTEM. BcleacTBre 3TOro OHM MPHUOOPETAl0T CBOMCTBO opra-
HU30BAHHOCTH, U3 KOTOPOTO B CBOIO OYEPEb BhITEKAIOT Apyrue cBorcta JITC, B yacTHOCTH,
COXpaHEHHE WM BOCCTAHOBJICHHUE CBOCH CTPYKTYPHI U (DYHKIMN MPU BO3JACHCTBUN BHEIITHUX
(haKTOpPOB — YCTOMUMBOCTh. Y CTOWYMBOCTH XapakTepusyeT crocobnocts JITC npu TeXHOTeH-
HOM BO3/CHCTBUU OIpPEICICHHOTO0 TUIA U WHTEHCUBHOCTH COXPAHSATh HEM3MEHEHHBIMH CO-
CTaB, CTPYKTYPY U COCTOSIHME WJIM M3MEHSATh UX B Ipenesax, He Hapylaromux GyHKIUOHU-
poBanus JITC. OCHOBHBIMU KPUTEPUSIMU OLEHKH YCTOMUMBOCTH SIBJISIOTCS TapaMeTpPhbl U TO-
Ka3aTeJil COCTaBa, CTPYKTYPhI U COCTOSIHUS IeoIorTndeckoil u Texuudeckoi noacucteM JITC,
M3MEHEHUE KOTOPBIX MO BIUSHUEM TEXHOTE€HHBIX BO3ACHCTBUN MPUBOAUT K BOSHUKHOBEHUIO
WJIM aKTUBU3ALMH Pa3IUYHBIX WHKEHEPHO-T€0JIOTMYECKUX IpoueccoB. Hepenko 3Tu n3smene-
HUS (WM pa3BUTHE UHKEHEPHO-TEOIOTUYECKUX MPOIIECCOB) COMPOBOXKIAAIOTCS MPUUNHEHUEM
re0JIOTHUECKOM cpelie HeKoToporo yiepoa [3]. DTo cBA3aHO C TeM, YTO KOMIICHCAIIMOHHbBIE
MEXaHHU3MBI B T€OJIOTHUECKOH CpeJie yKe He CocOObI yIep:KaTh €€ B PEKHEM COCTOSHUU, U
OHA YTpauMBaeT CBOMCTBO CTAaOMIIBHOCTH U3-3a NMEPECTPOUKHU CBOEH CTPYKTYpbl M U3MEHEHUN
napaMeTpoB. BeIOOp HampaBiaeHHs STUX U3MEHEHU OCYIIECTBIISCTCS, TTIAaBHBIM 00pa3oMm, IS
COXPAaHEHHUs YCTONUMBOIO COCTOSIHUS T'€0JIOTMYECKOM Cpelibl, IPUYEM U3 OTPAHUYEHHOIO YU-
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cya anpTepHaTHB. Yale Bcero HeoOXOAMMOCTh BbIOOpa albTEPHATUBHOI'O COCTOSHUS BO3HU-
KaeT MIPU BBIXOJI€ T'€OJOrMUYECKON Cpebl Ha TaK Ha3bIBAEMBIN «PEKUM C 000CTPEHUEM», KO-
TOPBIN MOXET 3aBEpIIAThCs KpUTUUECKUMHU U KaTacTpO(UUECKUMU CUTyauusMu [4].

Opnun u3 Hanbosee o0IMX MEXaHU3MOB COXPAHEHUS CUCTEMOM YCTOMUNBOCTH CBSI3aH
¢ Tak Ha3bpiBaeMbIM IpuHIUINoM Jle-Illarense — bpayHa, B COOTBETCTBUM C KOTOPBIM CHCTEMA
HPENSATCTBYET JIFOOOMY U3MEHEHHUIO CBOEr0 COCTOSIHUS, BBI3BAHHOMY KaK BHEIIHUM BO3ZEHCT-
BUEM, TaK U BHYTPEHHUMH NPOLIECCAMHU, UJIH, IPYTUMHU CIOBaMH, J1I000€ U3MEHEHHUE COCTOS-
HUS CUCTEMBI, BBI3BAHHOE KaK BHEUIHUMM, TaK U BHYTPEHHUMHU [IPUUNHAMU, IOPOXKAAET B CU-
CTeMe IPOIIECChl, HallpaBJIeHHbIE HAa TO, YTOOBI YMEHBIIUTh 3TO U3MEHEHHe [5].

YcTaHOBIIEHHBINH B 00J1aCTH TEPMOJIMHAMUYECKOTO PAaBHOBECHS B Pa3IMYHBIX HAyKax
9TOT NPUHIMI TPAKTyeTCs Mo-pa3HoMy. Tak, HampuMep, B CTaATUCTUYECKOH (U3UKE MPUHIHIT
paccmaTpuBaeTcs A1 TEPMOAMHAMMYECKH 3aMKHYTOM CHCTEMBl, HaXOJIIEWcs B paBHOBE-
CHH, B KOTOPOH cOOJII0jaeTcs MpaBUiI0 MaKCUMyMa 3HTponuu [6]. BeimonHenue npuHImna
Jle-IllaTtense — bpayHa B TaHHOM Cily4ae SIBISETCS CJIEICTBUEM YKA3aHHBIX YCIOBHIA.

JITC win mobast ee mojacucTeMa ¢ TOYKM 3pPEHUS TEPMOAMHAMHUKHU HE sBIsETCS 3a-
MKHYTOH cucTteMol. [1o3TOMy TOBOPHTH O HEOOXOAMMOCTH BBINONHEHUS TpuHIMMa Jle-
[ITaTe-nbe — bpayHa B ykazaHHOM BbIlIE cMbICIIE 31ech He npuxoautcs. Onnako g JITC ero
INPUMEHEHNE MOXKET OBITh MTOJIE3HBIM HE B KAUECTBE MIPAaBUJIa, a B KAUECTBE CBOICTBA, BBIIIOJI-
HEHHME WJIM HEBBIIOJIHEHNUE KOTOPOro XapaKTepU3yeT COCOOHOCTh CHUCTEMBbI OCIalisITh OKa-
3bIBAEMOE Ha HEE BO3/EICTBHE MPU YCIOBUH, YTO €0 UHTEHCUBHOCTb HE MPEBOCXOAUT HEKO-
TOpoH KpuTHUecKOM BenuuuHbl. OcoOeHHO HPQPEeKTHUBHO IpUMeHeHHe npuHIuna Jle-
Hlatense — bpayna mis uccnenoBanust JITC, koTopsle GyHKIMOHUPYIOT JITUTEIHHOE BPEMS
(TeCSITKY ¥ COTHH JIET).

B noareepxaeHne BCero BbIIECKa3aHHOTO MPUBEAEM PE3YJIbTaThl MHOTOJIETHUX MO-
HUTOPUHTOBBIX UCCJIENOBAHUN JTUTOTEXHUYECKUX CUCTEM JIOKAJIBHOIO U PETMOHAIBHOTO YPO-
BHel: JITC «I"omensckuii xumudeckuit 3aBo» 1 JITC «Bomo3abops! moa3zeMubix Bog ['ome-
75, KOTOPbIE WIIIOCTPUPYIOT U JOKA3bIBAlOT NpUMeHeHue npuHuumna Jle-Ilatense — bpayna
JUISL U3YUYEHUS! M OLIEHKH MHXEHEPHO-Te€0JIOTHYECKUX MPOLIECCOB, MPOUCXOASIINX B 001acTu
B3aUMOJICUCTBUS TEXHUUECKOUN M Ie0JIOrnueckoil cocrapisromux 3tux JITC.

Jlokanvuas numomexnuueckas cucmema «lomenvekuti xum3aeo0» (QyHKIUOHUPYET
¢ 1966 r., cneunanu3upyercs Ha Boltycke GochopHbIX ynoOpenuil. HeratuBHeIM ciecTBreM
ee paboThI IBUIIOCH 00pa3oBaHKEe OONBIINX 0TBaJOB (hocdorurica. Mx ckiagupoBanue mpous-
BOJIUTCSI HA OTKPBITHIM I'PYHT 0€3 BCAKUX 3aIIUTHBIX MEpONpUsATHA. B HacTosmiee BpeMs OT-
BaJIbl 3aHMMAIOT TUIOIIaAbL Oosnee 64 ra, ux BeicoTa mpesbimaer 100 M, a Macca gocTuria
20 miH T. B ux coneBom cocraBe 97,0-97,2% coctaBiset rurnc (CaSO4x2H,0), a 2,8-3,0%
npuxoauTcss Ha QocdaTel Keleza U aTOMUHES, OpTOPOCHOPHYIO KUCIOTY, (PTOPCHITUKATHI
Kanmus U HaTpus, propuasl kaneuus [7].

CxilagupoBaHue OTXOJI0B IPOM3BOJICTBA, Pa3MEIIEHUE IPOU3BOICTBEHHBIX 3IaHUM
Y COOPY’KCHHMH BBI3BaJM CYILECTBEHHbIE M3MEHEHHUS I'€O0JIOTMYECKON Cpefbl, BhIPA3UBIINECS
B cyJib(haTHOM, pocaTHOM U GTOPUAHOM 3arpsiI3HEHUU TPYHTOB U MOA3EMHBIX BOJI, TOIBEME
YPOBHSI TPYHTOBBIX BOJ M, KaK CJIEJCTBHE 3TOTO, B MOATOIJICHUN U 3a00J1a4MBaHUU UCCIIENY-
€MOM TeppUTOPUU U NMPUIIETAIONINX K HEH 3eMenb [ 8].

N3ydenne macmraboB 3arpsi3HEHUs I'€OJOIMYECKOW Cpelbl TePPUTOPUU XMM3aBOJa
Havasoch B 1981 r., korna benopycckuMm HayyHO-HCCIIEI0BATENICKUM I€0JIOT0-pa3Be10YHBIM
MHCTUTYTOM OBl 000pYJOBaH CTBOP M3 5 HAOMIOJATEIbHBIX CKBAKUH HA IPYHTOBBIA BOJO-
HOCHBIN ropu3oHT. B 1984 1. Benopycckoil ruaporeosornueckoi skcneannueit Obum npooy-
peHbI enie 3 CKBaKMHbI Ha TPYHTOBBINM M | Ha ManeoreHOBbIA BOJAOHOCHBIE TOPU3OHTHI [9].
LenenanpasieHHple paOOTHI MO CO3JAHUI0 MOHUTOPHUHIA T'€OJOTMYECKOW Cpelbl B paiioHe
XHMM3aBOJIa CTAJIM MPOBOJUTHCSA ¢ 1986 I. HAyYHBIM KOJIJIEKTUBOM ['OMENBbCKOTO rOCyHUBEDP-
curera uMeHH @. CKOpUHBI PH HETIOCPEACTBEHHOM Y4aCTHH aBTOpa, KOTJa Oblia OpraHu3o-
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BaHa CHelHalbHas PeKUMHAs CETh, COCTOsAIIAas B HacTosmiee Bpemsi u3 70 CKBaKuH, 000py-
JIOBaHHBIX Ha TPYHTOBBIN (36 CKBa)XXMH) M MEKIIJIACTOBBIE CPEIHEIUIEHCTOLICHOBBIH (22 cKBa-
JKUHBI) U MajaeoreHoBbIH (13 ckBakMH) BOJIOHOCHBIE TOPU3OHTHI [8].

MHorosieTHUE PEKUMHBIE HAOTIOAEHHS 32 XUMUUYECKUM COCTaBOM IOJI3€MHBIX BOJ Ha
TEPPUTOPUHU XMM3aBO/I1a MTO3BOJIWIH MPOCIEANTh JMHAMUKY UX 3arpsi3HEHUsA. AHAIINU3 KapT 3a-
IPSA3HEHMS] TPYHTOBOTO BOJOHOCHOI'O FTOPU30HTA CyJib(haTaMu, SIBISIOUIMMUCS Hanbosee KOH-
CEpPBAaTUBHBIM M3 3JIEMEHTOB-3arpsi3HUTENICH B pallOHE XMM3aBo/1a, 3a nocieanue 30 et cBu-
JIETENLCTBYET O COKPAIICHUH OpeoJia 3arpsA3HEHMsI TPYHTOBBIX BOJ M CHUKEHHM KOHLIEHTpa-
IUU CyJb(aT-uoHa B HUX (PUCYHOK 1), HECMOTpS Ha TO, YTO Macca OTBAJIOB €KErOHO yBEJIU-
guBaeTcs Ha 300 ThIC. T pocdorurca.

[IpuunHON 3TUX U3MEHEHH, KaK MMOKa3aIl UCCIEAOBaHUS, MOCITYKUJIU MPOLIECCHI 3a-
COJICHUS TPYHTOB U 3a00JlauMBaHKE U CBSA3aHHBIE C HUMU SIBJICHUS, IPOSBUBIINECS B (POPMHU-
POBAaHHMU TUTOTCOXUMHUYECKHUX U TUAPOTEOXUMUYECKUX OaphepoB B KOMIIOHEHTAX I'e€0JOruye-
ckoil cpenpl. Cpeny TakuXx SIBJICHUN CIIEYET OTMETUTh BIIEPBbIE 1I0KA3aHHOE IKCIIEPUMEHTAIb-
HBIM IyTeM il paccMatpuBaemoid JITC nosiBneHre B rpyHTOBBIX BOAAaX CEPOBOAOPOA B 3Ha-
anrensHex KoHenTpanmsix (C (HyS1) 1o 48,4 mr/avm’)  06paszoBanue B TPyHTAX MO OTBA-
JaMH HOBBIX MHUHEpPAIbHBIX coeluHeHu# (mpeumyinectBeHHo rumca) [10; 11]. Tlocnennee
MOJTBEPANIIOCH B XOJI€ MPOBEACHHUS MOJIEBBIX M3BICKaHMI: MO/ oTBajdaMu Ha riayoune 0,5 m
OBbLT BBISIBJICH CJION CyNEeCYaHOTO IPyHTA MOBBIIIEHHON MPOYHOCTH U BECbMa HU3KOM BOIOIPO-
HUI[aeMOCTU MOUIHOCTBIO 0,3 M, cOpMHUpPOBaHHBIN, KaK MOKa3alu Pe3yJbTaTbl MCCIEA0BaA-
HUMH, 32 CYET HOBOOOPA30BaHMI HAa T€OXMMHUYECKOM Oapbepe Ha y4acTKaX KOHTPACTHOTO U3-
MEHEHHUSI KUCIOTHOCTH Boa [11].

JlaHHBIN TTpUMEP WLTIOCTPUPYET CUTYAIMIO, Koraa B reosiornueckoit nojacucreme JITC,
HaAXOJAIICHCST BOMU3U «PEXKHMa C 00OCTPEHHEM», BO3HHKAIOT HOBBIC HMHXEHEPHO-TEOJIOTH-
YeCKUE MPOIECCHI U SIBICHUS, CIIOCOOHBIE CHU3UTh OKa3bIBaEMOE Ha Hee BO3/eHCTBUE (ITOBBI-
HIEHUE KOHILIEHTPALUU CyIb(aTOB B MOJ3EMHBIX BOJIaX) CO CTOPOHBI CKJIATUPYEMBIX OTXO0JI0B
XUMUYECKOTO MMPOU3BOJCTBA, T.€. nposiBisiercsa npuHuun Jle-Illatense — bpayna.

Jpyroii npumep — pecuonanvhas aumomexnuyeckas cucmema « Booosaboper noosem-
Hblx 600 [omensay. ITO MOBOJBHO CIOXHASI JTUTOTEXHUYECKAs CHCTEMa, 3aHUMAIOIIasl IJI0-
maxp Goree 350 kv (B TPAHMIAX IEIPECCHOHHOI BOPOHKH) M BKIIOYAIOMAS B ceOs 5 IpyI-
MOBBIX BOJI03a00POB cO CpoKOM 3kcmuryatanuu ot 25-30 go 5070 net u Goyee, HECKOIBKO
JIECSITKOB BEJJOMCTBEHHBIX OJMHOYHBIX CKBaXXUH [8], B COBOKYITHOCTH COCTABJISIFOIIMX TEXHU-
YECKYI0 MOJICUCTEMY, U KOMIUIEKC ME30-KalfHO30MCKHUX OTIIOKEHUH, (OPMUPYIOLIUX 30HY aK-
THUBHOTO BOjIooOMeHa (10 rimyOuHbl 150—180 M) ¥ cOCTaBISAIOMNX T€OIOTHIECKYIO TIOACHCTE-
my aanHoi JITC (pucyHok 2).

W3 ombiTa m3yueHHs MOJOOHBIX CUCTEM M3BECTHO, YTO MX (DYHKIIMOHUPOBAHHE YaCTO
MPUBOAUT K MPOSIBICHUIO Psifia HETATUBHBIX MPOLIECCOB M SIBJICHUM, BBIPAKAIOIIMXCA B CHU-
KEHUM YPOBHEW IMOJ3EMHBIX BOJ, 00pa30BaHUU INIyOOKUX BOPOHOK JIENIPECCHUU U, KAK CIEJ-
CTBUE, OCEJJaHUU 36MHOM MOBEPXHOCTH, UCTOILIEHUH PECYPCOB U HKCILTyaTal[MOHHBIX 3aI1acoOB
MOJI3EMHBIX BOJI, U3MEHEHUH HAIpPaBJIE€HHOCTU B3aUMOCBS3U MOA3EMHBIX U MOBEPXHOCTHBIX
BOJI, OKa3bIBAIOIIEM OOJIBIIIOE BIUSHUE HA KAUECTBO MOA3EMHBIX BOJI IIPH dKCITyartauu [12].

B T0 e Bpemsi MHOTOJIETHIE MOHUTOPHUHTOBBIE MICCIIEIOBAHUS Ha BOJ03a0opax ["ome-
751 1o 99 HaOMoIaTENbHBIM CKBKUHAM, 000PY/IOBAaHHBIM Ha TPYHTOBBIH (B Pa3IMYHBIX T€HE-
TUYECKUX TUIIAX YETBEPTUYHBIX OTJIOKEHHH), CPEIHETICHCTOLIEHOBBIN, TAJIEOT€HOBBIH, Cpel-
HECEHOMAaHCKHI-MAaCTPUXTCKUM, aNTCKUNW-HWKHECEHOMAHCKHM, OKC(HOPACKUN-BaIaH KUH-
CKHI (BEpXHEIOPCKUI) BOJIOHOCHBIE TOPU30HTHI M KOMILUIEKCHI [7], TO3BOJIMWIM HAM YCTaHO-
BUTh paHee He M3ydeHHoe sl paccmatpuBaeMoit JITC siBneHue, CyTh KOTOPOTO BBIPAKACTCS
B CJIEIyIOLIEM.
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Pucynox 1. — Copep:xanue cyab(paT-HoHA B TPYHTOBBIX BOAAX
Ha Tepputopuu 'oMeIbCKOro XMMHYECKOr0 3aB0/1a M0 COCTOSIHUIO Ha a) 1995 1. u 6) 2005 r. [8]
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Pucynok 2. — KapTta ruipou3onbe3 BepXHel0PCKO-HUKHECEHOMAHCKOT0 BOOHOCHOTO
KOMILIeKca B yCJOBHAX padoTsl Bogo3adopos I'omeust (Bogooroop 2000 r.) [8]

B pa6ote [13] Obuta BEITIOJIHEHA OIIEHKA BJIMSHHS BOJ103a00poB ['omens Ha ypoBeH-
HBI peXHM, PEYHON CTOK M CTPYKTypy OaslaHCa MOJ3eMHBIX BOJ. VccienoBaHus BBIOTHS-
JIUCH C TIOMOIIBI0 aBTOMATHU3UPOBAHHONW MH(POPMAIIMOHHON CHUCTEMBI TIOCTOSIHHO ACHCTBYIO-
IIMX MOJEJIe T'e0JOTHYECKON cpelbl 1ro-soctoka benapycu [14] B crannoHapHOM mocTa-
HOBKE TPU CPEAHETOJOBON IMPOM3BOIUTEIHHOCTH BOJ103a00poB B 1991 1. M HensmMeHHOM
BO BPEMEHHU BEJIMYMHE MHQPWIBTPAIIMOHHOTO MHUTaHUs. B 3amaum mccienoBaHU CTaBUIUCH
CJIETyIOIIME BOIPOCHI: 1) Kak BIMSIOT BOA03a00pbl HA YPOBEHHBIN PEKUM IMOA3EMHBIX BO/I,
2) IPOUCXOIUT JIM TMUTAHHE TOJ3EMHBIX BOJI HEMOCPEICTBEHHO W3 TOBEPXHOCTHBIX BOJO-
MCTOYHUKOB M 3) KakoBa JI0JIs MOCIETHUX B OalaHCOBOU CTPYKTYpe AKCIUTyaTal[MOHHBIX 3a-
MacoB MOJA3EMHBIX BOJ?

Pe3ynbrathl pemenus 3a1a4 B M3J10’)KEHHON TTOCTAHOBKE MTPUBE/ICHBI B Tabmumax 1 u 2.
CpaBHeHUE CTPYKTYpHl OanmaHca MOJ3EMHBIX W TOBEPXHOCTHBIX BOJ ['OMeIhCKOTO permoHa
B €CTECTBEHHBIX (Tabymia 1) 1 HapyIIEHHBIX dKCIUTyaTanuen (Tabmuma 2) yCIoOBHUsIX TOKa3bl-
BaeT, 4TO NIpu paboTe B0A03a00pOB MOJ3EMHBI CTOK B peku cokpamiaercs ¢ 507 168
10 428 842 M’/cyT, T.e. Ha 78 326 M /cyT (84% OT CyMMapHOro BOm00TGOpa). DHIbTpaIms
BOJIbl U3 PEK B TPYHTOBBIA BOJOHOCHBIM TOPU30OHT cocTasisiet 15 005,3 M3/CyT (16% ot cym-
MapHOT0 BOJ0OTOOpa). PacueTHble MOHMKEHUST YPOBHEN MOA3EMHBIX BOJ B TPYHTOBOM BOJIO-
HOCHOM TOPHU30HTE Ha Y4acTKax BOJ03a00poB pocturarot 2,5-6,0 m [13].

OpHako peXuMHBbIE HAOTIOJEHHS MO3BOJIMIN YCTAHOBUTH, YTO CHIKEHUE YPOBHEH
TPYHTOBBIX BOJ] B 30HE BIUSHUS BO03a00poB ["'omens He npeBbitiaet 1 m. bosee Toro, mo pe-
3yJbTaTaM HaOIIOACHUN HA OTIENIbHBIX Y4acTKaX YPOBHH T'PYHTOBBIX BOJ HE TOJBKO HE CHHU-
JKaJlMCh, HO JTaXKe OTMedalics uX mojabem [13].
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Tabmuua 1. — CtpykTypa 6angaHca NOJ3eMHBIX M MIOBEPXHOCTHBIX BOJ 30HBI BIMSHUS BOJI03a-
6opoB ['OMeIIs B €CTECTBEHHEIX YCITOBHSIX (CTAIMOHAPHBINA PeXKUM (GumbTparun, M/cyT) [13]

BononocHsli Pacxo/1 mo/13eMHBIX BOA Yepes3
Peku IOJIOIIBY KpPOBIIIO
TOPU30HT

TOPH30HTA rOpPHU30HTA

' pyHTOBbIii 0,0 +554 447,0 +874 416,0
—507 168,0 —554 446,0 —367 247,0

CpeTHenIeHCTOeHOBBIIH 0,0 +337120,0 +554 446,0
0,0 —337120,0 —554 447,0

ITaneoreHoBbII 0,0 +220 379,0 +337 120,0
0,0 —220379,0 —337120,0

CpemHeceHOMaHCKUH-MaaCTPUXTCKAN 0,0 +67175,0 +220379,0
0,0 —67 175,0 —220379,0

ANTCKHUA-HUKHECCHOMAaHCKUH 0,0 +36 522,0 +67 175,0
0,0 —36 522.0 —67 175,0

OKchOpIACKNIi-BaTaHKUHCKUIH 0,0 0,0 +36 522,0
0,0 0,0 —36522,0

prweuayue: «ty» yKasvlieaent Ha npumokK 6 B8000HOCHDLI 2OpU3OHmM, «—)» — HA OMMOK U3 B8000HOCHO20 20pu3oHmad.

Tabnuna 2. — CtpykTypa OalaHca MOA3EMHBIX U MOBEPXHOCTHBIX BOJ MPU CPETHETOJ0BOI
IIPOM3BOLUTEIBHOCTH BOg03a6opoB Iomerst, m*/cyT [13]

N Pacxoj moa3emMHbBIX BOJ Uepes
BoponocHsli Bopo3zabopsr
- Pexn Q=const MOAOUIBY KpPOBIIIO
TOPU30HTA TOPU30HTA
TpyHTOBLI +15 005,3 0,0 +496 031,0 +874 416,0
—42 8842,0 0,0 —589 362,0 —367 247,0
CpenHenielcToIeHOBBIN 0,0 0,0 +283953,0 +589362,0
0,0 0,0 —377 2840 —496 031,0
TTaeoreHOBLL 0,0 0,0 +180 422,0 +377 284,0
0,0 —11 600,0 —262 153,0 —283 953,0
CpenHeceHOMaHCKU - 0,0 0,0 +51 671,3 +262 153,0
MaacTPUXTCKHUI 0,0 —40231,0 —-93171,3 —180422,0
ANTCKHHA-HIKHECEHOMAHCKUH 0,0 0.0 425227 93 171,3
0,0 —41 491,0 —42 5248 —51671,3
Oxchopackuii-BaiaHKMHCKHAN 0,0 0,0 0,0 42 524.8
0,0 0,0 0,0 —42 5227

OueBUIHO, YTO B MpPOLECCE IKCIUTyaTAlMM BOA03a00POB MPOUCXOIUT CYILECTBEHHOE
YBEIMUEHUE NTUTaHMsI IOJI3EMHBIX BOJ KaK 3a CUET COKpAICHUs MCIIAPEHUS C YPOBEHHOM IO-
BEPXHOCTH, TaK M 3a CYET POCTa MHTEHCUBHOCTU MH(MWIBTPALIMOHHOTO MUTAHMS B IIpolecce
(opMHpOBaHUS BOPOHKHU JIEIPECCHH B TPYHTOBOM BOJIOHOCHOM TOPH30HTE U COOTBETCTBYIO-
IIEr0 POCTa EMKOCTH 30HBI adpalliH.

Wznoxennsle BbIme GakThl MO3BOJIAIOT MOJaraTh, 4YTO 3HAYUTEIbHAS YaCTh IKCILTya-
TAI[MOHHBIX 3alacoB MOA3EMHBIX BOJ KOMIIEHCUPYETCS 3a CUET YCHJICHHS Pe3YJIbTHPYIOLIEH
BEJIMYMHBI MHQUIBTPAIIMOHHOTO THTAaHUS TNPH CHUKEHUU JETPECCHOHHOW MOBEPXHOCTHU
IPYHTOBBIX BOJ. JIJI1 KOJMYECTBEHHOM OLIEHKU JAHHOTO (hakTopa ObLIO BHIMOIHEHO MOJEIH-
poBaHue pabOTHl TOMEIBCKHX BOJ03a00pOB MpHU UX (AKTHUECKON MPOU3BOIUTEIHLHOCTH
B 1991 r. ¢ ydyeroM 3aBUCHMOCTH PE3yJIbTHPYIONIEH BEIMYUHBI HHPUIBTPAIIMOHHOTO TTUTa-
HUSI OT [TyOUHBI 3aJeTaHus JeTIPECCUOHHOM MMOBEPXHOCTH IPYHTOBBIX BoA [13].
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ITocne nondopa BUA 3aBUCUMOCTH PE3YIbTUPYIOLIECH BETUYUHBl HHTEHCUBHOCTH MH-
(GUIBTPAlMOHHOTO THTAHUS OT TIIYOWHBI 3aJeTaHus TPYHTOBBIX BOA (B KayeCTBE KPUTEPHUS
COIJIACOBAHUS HCIOJb30BAaHbl MOJEIbHbIE U (PAaKTUUECKHE HAoOpbl I'PYHTOBBIX BOJ) OBLIO
YCTaHOBJICHO, YTO CyMMapHbId BomooTO0p mpu ¢ynkuuoHnupoanuu JITC «Bomozabopsr
noJ3eMHbIX BOJ I'omens» obecrieunBaeTcsi 3a CYET JOMOJHUTEIBHOIO MHPHIBTPALUOHHOTO
nutanus (54%) or cymmapHoro nebuta Bog03a00pOB, COKpAIllEHUs MCHApeHUs TPYHTOBBIX
BOJI uepe3 30Hy asrpaiuu (21%), cokpalieHus NoJ3eMHOro CToKa B peku (24%), mpuToka u3
MOBEPXHOCTHBIX BOJOUCTOYHUKOB (110 1%) (Tabmuia 3).

Tabmuma 3. — Ctpykrypa OajaHca MOJ3€MHBIX U TMOBEPXHOCTHBIX BOJ IMPHU CPETHETOI0BOM
IPOM3BOUTEILHOCTH BOK03a60poB [oMerst (M/CYT) ¢ yUeTOM 3aBHCHMOCTH MHMUIBTPALH-
OHHOT'O IUTAaHMsI OT IITyOUHBI 3aJleTaHus IPyHTOBbIX BoA [13]

. Pacxoj moa3eMHbBIX BOJ uepes
BononocHbIN Bomnozabopsr

FOPIIOHT Pexu Q=const MIOJOLIBY KpPOBIIIO
TOPU30HTA TOPU30HTA
T'pysroBsit +700,4 0,0 +419 244,0 +774 299,0
—469 704,0 0,0 —515 366,0 —209 174,0
CpenHerueicToeHOBBIH 0,0 0,0 +248754,0 +515 366,0
0,0 0,0 —344 875,0 —419 244,0
TTaeoreHOBLL 0,0 0,0 +148205,0 +344 875,0
0,0 —11 600,0 —232735,0 —248 754,0
CpenHeceHOMaHCKHUH- 0,0 0,0 +7 386.,4 +232 735,0
MaacTPUXTCKHUI 0,0 —40231,0 —51 6743 —148 205,0
ANTCKHHA-HIKHECEHOMAHCKUH 0,0 0,0 29993,0 +51674,3

0,0 —44 266,0 —30 002,6 —7386,4
Oxchopackuii-BaiaHKHUHCKHAN 0,0 0,0 0,0 +30002,6
0,0 0,0 0,0 —29993.0

BrisiBrieHHBIE 3aKOHOMEPHOCTH (DOPMHUPOBAHUS YCIOBUIN MUTAHUS U pa3rpy3KH MOJ-
3eMHBIX BOJI B MIPOIECCE UX DKCIUTyaTallMd BOJI03a00PHBIMU COOPYKEHUSMHU MPEACTABISIOT
coboli He uTO WHOE, Kak npossienne npuHiuna Jle-Illarense — bpayna. [ToaTomy npumenu-
TENHHO K JUTOTEXHUYECKUM CUCTEMAM YKa3aHHBIN MPUHIIUT MOXKHO C(hOpMYITHPOBATH CIIEY-
tomuM obpaszoM: 6 JITC, ghynkuuonupyrowieit onumesibHoe 6pems 6 pexcume, Ko2od 2eo010-
2uyecKan noocucmema uiu ee omoe1bHvle KOMNOHEHMbl NO0BEPHCEHBL 3HAUUMETbHOMY),
HO He npevluiauiemy mexHoa02uuecKo20 yPoeHs 6030€liCMmEUI0 CO CHIOPOHbL mMeXHUYe-
CK020 00beKma, 603HUKAIOM U AKMUGUZUPYIOMCA HOBblE UHNHCEHEPHO-2€0/102UudecKue npo-
yeccwol, ociadasouue pe3ynbman IMo20 6030elcmeus.

B 3akitoueHre OTMETUM, YTO MCIOJIB30BAHHME JTaHHBIX MOHMTOPHHIA JIUTOTEXHHUYE-
CKHX CHCTEM Pa3IMYHOr0 YPOBHSI OpraHU3alliu CO3/1a€T PealibHYI0 0Ka3aTeabHy0 0a3y mpu-
Menumoctu npunnumna Jle-lllatense — bpayHa jist u3y4eHust U OLIEHKH UHKEHEPHO-TE0JIOTU-
YECKUX MPOLECCOB, KOTOPhIE MPOUCXOAST WIM MOTYT MPOUCXOAUTHh B 00JACTH B3aUMOJCH-
CTBHUS TEXHUYECKOU U reosornyeckoi noacucrem JITC.
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Pyxamnic mactyniy y paagaxusito 16.04.2015

Galkin A.N. The Possibility of Applying the Principle of Le Chatelier — Braun for Studying Engi-
neering-Geological Processes Occurring During the Operation of Litotechnical Systems

On the basis of the data of monitoring studies litotechnical systems of local and regional basis to justify
application of the principle of Le Chatelier — Braun for studying engineering-geological processes occurring in
the interaction of technical and geological components of these systems.
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