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OIIEHKA MTPOYHOCTH ¥ TOJTOBEYHOCTH SKCILTYATAITMOHHOM KOJOHHBI
IHOBEMHOI'O XPAHUJIMIIIA T'A3A

Paccmampusaromesn eonpocer obecneuenus Hecyujeli cnocobHOCmuU Hauboee HAZPYHCeHHbIX
INeMEHMO8 KOHCMPYKYUU HOO3eMHbIX Xpanunuw, eaza (IIXI) — 3KcnayamayuoHHuIX KOJIOHH,
VCMAHOBNEHHbIX 8 conaublx niacmax Abossanckou cmanyuu I[IXI. Oyenxka 3KCHIYamMayuoHHOLU
HAOeIHCHOCMU KOIOHHbL NPOU3BOOUNICSL UCCAEO08AHUEM HANPANCEHHO-0ehOPMUPOBAHHO20 COCMOAHUSA
nOpPoOH020 Maccusa memooom MKD ¢ npumenenuem noroxceHutl meopuu ynpyeocmiu.

Knroueswle cnosa: noosemnoe xpanuiuwe 2as3d, CoIsHAA NOPOOQ, 2e0PU3ULecKoe UCCIe008aHUE, NPOUHOCHb

3Kcnﬂyamauu0HHOﬁ KOJIOHHbL, 0CMamouHblil CPOK C./'lnyC6bl

Beenenue

PaGouas Tomnmia, B KOTOpOil pazMeniaroTcs moa3eMHuble pesepByapbl AbossHckoi CIIXT, mpencrasieHa
COJICHOCHBIMHU OTJIOKCHHUSIMU cpefiHero muotieHa [1]. TiyOuna 3aneranus ux KpOBIM MEHSETCS B Ipeeax
288.0...707,5 m, momomBel — 880...1193 m, MaKCUMaJILHO BCKPBITask MOIITHOCTD — /84 ;. ['myOuHa TeXHOIOrH-
yeckux ckBakuH [1XI" orpanuyeHa riryOMHO# 3ajieraHus MOJIOIIBBI COJISTHOW 3ajieku U coctasiseT 1050 wm,
HUKE TI0 pa3pes3y 3ajeraeT IeCYaHO-TIIMHUCTAs TOJNIA TOPOJ HMYKHETo MHUOlleHa. IHTepBalibl 3a10KeHHS
MOJI3EMHBIX pe3epByapoB BbIOpaHBl B mpeaenax riayomH 790...1015 m amsg Kaxmoll CKBaKWHBI
VHAWBHUIYAJLHO B CBS3H C OUYEHB CI0XHBIM CTPOSHHEM pa3pesa COJITHOM 3anexu. Pazpes pabodero ropuzoHTa
CJIOKEH IJIacTaMy KaMEHHOW COJIM C TIPOCIIOSMH ¥ TIPOTLIACTKAMH HECOJISTHBIX MOPO/I, IPECTABIEHHBIX, KaK
MIPaBHUJIO, CEPO-IIBETHBIMU TJINHAMM C 3€JIEHOBATBIM  OTTEHKOM.

VYdacTok Tepputopuu Ha jeBoM Oepery p.Paszman, rae pacmonoskeHa SKCIUTyaTallMoOHHAs CKBaXKHHA,
MpeICTaBIsIeT co00# ApeBHIOW Teppacy peku. Ha BOCTOYHOH rpaHHIle 3TOH Teppachl U3-T0J CTOJI0YATHIX
6a3a;16TOB [ITTHUHCKOTO TOTOKA OOHAKAIOTCS MOCTILIHOIEHOBBIE JHATOMHUTOBBIC TJIMHBI CYOBEPTHUKAIHHOTO
3ajeranus. Beicokuii 60p 3To# Teppackl CBEpXY CI0KEH BEICOKONPOYHBIMU CTOJI0YAaTHIMU Oa3abTaMu, HIMEET
JOCTaTOYHO MPOYHOE OCHOBAHME 3a CUET OOJBIIOro MPOLEHTa BKIIIOYSHUH EeOEHKN 1 00JI0MKOB 0azaibTa.
CyriuHucThie (pakiui TPYHTOB OCHOBAHHS JIETKOBHIMBIBAEMbIE W TIPU YBIIQXHEHUHM TEPSIOT CBOIO
MPOYHOCTH. DPO3IUOHHBIE MPOIECCHI TPOUCXOIAT AKTHBHO.

I'eopuznueckoe wuccaenoBanme paspesa IIXT

B reomornueckoM CTpOEHWH pa3pe3a, BCKPHITOTO CKBOXKWHOHM, MPUHMMAIOT ydYacTHE HIDKHUE
HeoreHoBble (cpenuuit U BepxHuil MuorieH) ominoxeHus (0...1000 m). OTnoxeHHWs HIKHETO HEoreHa B
BEpXHEH 4YaCTU TMPEACTABICHBI CEpPbIMU, KPACHOIBETHHIMH, OTIUIAKOBAHHBIMU aHJIE3UTO-0a3aibTaMU
(0...80m), a HmKe - cepblMH U 3elIEHOBATHIMH IUIOTHBIMU apTHJUTUTOTIOA0O0HBIMU  TIIHHAMU
(80...480 a). ITox raMHAMH BCKPBITHI OTIAOKEHUS COJEHOCHON  TOJNIIM HIDKHETO M CPEIHET0 MHOIIEHA,
cllaraeMoM 4epeayIoNIMMHUCS IJIaCTaMU U MaYKaMHi KaAMEHHOH COJIM M COJICHBIX TJIMH Pa3INYHON MOIIHOCTH.
Jo rayounst 700 m BCKpBITa TOJIIIA CHIIBHO 3arPS3HEHHBIX U YaCTO IEPEMEIKAIOLIUXCS MEKIY COOOM MIacTOB

KaMCHHBIX COJICH M TJIMH.
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B wunteppame 700...1000 m pa3pe3 COMEHOCHOW TONIIMA TIPEACTABICH OTHOCHUTEIHHO PEIKAM
YyepeIoBaHuEM TUIACTOB OoJiee YicToi KaMeHHOH coiu (6enoil, cepoBaTo-0eoii 1 cepoit), B cocTaBe KOTOPBIX
HaOJI0AAI0TCSI BKIFOUEHUS U IPOCJIOH TIIMH CEPOro U 3eJEHOT0 UBETOB. BCKpBITasi MOLTHOCTD TIACTOB COJIH C
MPOCIOSAMH TJIMH MEHSAETCS OT 5 10 76 M, BCKPBITasi MOIIHOCTh MIPOCIIOEB INIMH B MJIACTaX COJIU COCTaBIISIET
5...10 cm, peaxo gocturaetr 0,7...0,8 m (urtepBansr 746...823 m u 832...874 m). BekpbiTass MOLIHOCTh
IJIACTOB TJIMH B 3TOM HMHTEpBaJie pa3pesa toiiie cocrasiser 1,0...2,5 u.

YuuThIBas CIOXKHOE CTPOCHHE reosiormueckoro paspesa mromanku CIIXI™ u comepikanme B BepXHeEH
YacTH COJICHOCHOW TOJIIM, BCKPBITOW CKBRXUHOW C OOJIBIIMM KOJMYECTBOM TIPOCIOEB TJHH, IS
CTPOUTEILCTBA OBLT PEKOMEHIOBAH MHTEPBAJ 3AJI0KEHUS To3eMHOoro pe3epByapa 790...1000 .

CormacHo CyIIeCTBYIOIEMY OTPacieBOMY HOPMAaTUBHOMY JOKyMeHTy [2] 1yig onpeaeneHus
(haKTUIECKOTO COCTOSIHHS IKCIUTYaTallMOHHON CKBaXWHEI B nHTepBaine riyoune 0...808,5u ObuT BEIIONTHEH
CTaHIAPTHBIH HA0Op reo(pH3MUECKUX UCCIEeIOBAHNMN, PE3YIbTAThl KOTOPHIX MTOKA3AIIH:

— mabJIOHUPOBaHWE CTBOJA AKCIUTYaTAIIMOHHON CKBAXKHHBI YCTAHOBWIIO JIOCTATOYHYIO MPOXOTUMOCTH
i1 Teopuzndeckoro 060pyI0BaHMS;

— UW3MEpeHHs TeMIepaTyphl 10 dKCILTyaTalnoHHOU ckBaxuHe (pubdop TJIM-36) He moka3zany HaIu4us
CEPBE3HBIX TEMIIEPAaTypPHBIX AHOMAINN, YTO KOCBEHHO YKa3bIBa€T HA OTCYTCTBHE OTTOKOB M MPUTOKOB
XKUIKOCTH (paccona);

— HMHKIMHOMETPHSI CTBOJIA SKCIUTyaTallMOHHON CKBakuHbI (mpubop MH-M2) nokasaia, 4ro Ha riryOuHE
786 M MPOUCXOAUT PE3KOE YBEIMUECHHUE yIJla HAKJIoHA 10 4,5° ¢ mocinenyromuM cHuxkenueM a0 0,7°,
4TO 00YCIIOBIIEHO, CKOPEE BCETO, CTOJKHOBEHHEM WHKIMHOMETPA C OCTABIICHCS MOIBECHON KOJOHHON
muametrpoM 127 mm. MakcumanbHOE OTKIOHEHWE 00CaHOW KOJOHHBI jocTturaer 6,0° B MHTepBaie
582...607 m. Ha rirybune 808 m oTMedeHa nocaika HHKIMHOMETpa 1o yriioM 11,8°;

— aKyCTH4YecKasi IIEeMEHTOMETpPHUSI OCHOBHOU 00caaHO# KooHHBI J299 mm (mpubop AK2-M) mokasana,
yto B uHTepBase 540,5...792,0 m umeercs xopollee CUECIUICHHE LEMEHTHOIO KaMHsS C IOCIeIHEeN
3alEMEHTUPOBAHHOM KOJIOHHOU U MOPOAOH;

— MAarHUTHO-MMITYJIbCHAsl A€(EKTOCKOMHMS OCHOBHO# 00canHoi konoHHbl 299 mm (mpubop MU/I-K)
Mokaszajia, 4YTO BCS KOJIOHHA TOJBEp)KeHA 3HAYUTENHLHOH KOpPpO3WHM, OCOOEHHO Ha Y4YacTKe
383,6...394,2 m. Y4acTOK C MHHUMAJIBHONH HWHTErPaJbHON TOJNIIMHOW TpyObl, paBHOW 6,6 M,
HaOmoaeTcs B untTepsaie 427,5...437,9 m, 4ro B qBa pa3a MEHbIIE, YeM IEPBOHAYANILHAS TOJIIIMHA
CTEHKH TPyOBl HA MOMEHT C/Ia4H B 3KCILTyaTalLHIoO.

Ha ocHoBaHmM pe3ynpTaToB TeOQHU3MYECKOrO HCCIENOBaHMS OBUIO NPUHATO pELICHUE He
MPOBOJUTH KOMIUIEKCHBIE HCIBITAHMS IIOJ3€MHOIO pe3epByapa Ha T'€PMETUYHOCTb, & BBIIOJHUTD
PEMOHTHBIE Pa0OTHI Ha CKBRXKWHE U CITyCK HOBOM OCHOBHOM 00caHO# KOJIOHHBI TPYO & 219 am.

Pe3ynbTaThl NPOYHOCTHBIX pacyeToB M ONpeAedeHHEe OCTATOYHOIO0 CPOKa  CJIYXKOBI
IKCILTYaTAIHOHHOW KOJIOHHBI
Haubonee ysa3BUMBIM U B TO )K€ BpPeMsI AOCTYITHBIM JIsSi KOHTPOJISI U PEMOHTA 3JIEMEHTOM IOA3EMHOTO

pe3epByapa B KaMEHHOW COJIM SIBJIICTCS OKCIUTyaTallMOHHAs KoJIOHHA. K 4wuciy BaKHBIX (DaKTOPOB,
OKa3bIBAIOIIMX CYLIECTBEHHOE BIMSHUE HAa TEXHUYECKOE COCTOSIHME JKCILTyaTallMOHHOM KOJIOHHBI U
BO3HUKHOBCHHE BO3MOXXHBIX TIOBPEXKJICHUM, OTHOCATCS: BHYTPCHHEE W30BITOYHOE JaBICHUE MPOIYKTa
XpaHCHUs; BHEITHEE JIABJICHUE TOPHBIX TOPOJI (B TOM YHCIIE - HEPABHOMEPHOE JIaBJICHHUE TPU UX CMEIICHUH

BCJIE/ICTBHE TUIACTHYHOCTH); TIEPEMEHHBIE TEeMIIepaTypHbIE HArpy3Kd IpHU 3aKadyke W OTOOpe MPOAyKTa
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XpaHEeHHUs1; KOPPO3UOHHOE BO3AEHCTBUE Pa0OYMX Cpel M3HYTPU M CHApPY>KU 3KCILTyaTallUOHHON KOJIOHHBI.
Kpome Toro, B mpomecce CTpOMTENBCTBA M IKCIUTyaTallMd KOJIOHHA o0OcaaHbBIX TpyO moaBepraercs
pa3IUYHBIM MEXaHUYECKUM MOBPEKACHUM [3,4].

AHanu3 BO3MOXKHBIX Je(EKTOB HKCIUTyaTallMOHHBIX KOJIOHH MOKAa3bIBa€T, YTO HEKOTOPHIE M3 HUX
SIBIISIFOTCSL KPUTUYECKUMH M HEIOIYCTUMBIMH, IIOCKOJIBKY OHH IPEMATCTBYIOT AAlbHEHIIEH SKCIUTyaTayun
MOJI3eMHBIX PE3E€PBYapOB U CO3IAI0T ONACHOCTh BOSHMKHOBEHUS PA3IMYHOTO POAA aBapUIHBIX CUTYALUH.
Takue nedexTbl OODKHBI OBITH HEMEUIEHHO YCTPAaHEHbl, a IPH HEBO3MOXXKHOCTU HX YCTPAaHECHUS
JKCIUTyaTallMOHHAsl KOJIOHHA, a B HEKOTOPBIX CIydasX M MOA3EMHBIN pe3epByap MOJJIEKAT JIMKBUIAIUM.
OrneHka cTeneHdu OmacHOCTH Ae(eKTa, a TakkKe ONpelleieHHe CPOKa M MapamMeTpoB pexnma 0e30macHOn
9KCIUTyaTallud KOJIOHHBI C TaKUM Je(EKTOM IOJDKHBI MPOBOJUTHCS HAa OCHOBE pacueTa €e OCTaTOYHOU
MIPOYHOCTH.

OcHoBaHMeM U1 TPOBEICHUS PAcuy€éTOB HAa OCTATOYHYIO MPOYHOCTH TPYO SKCIUTyaTallMOHHOM
KOJIOHHBI SIBJISIETCSI OOHApyKEeHHE B XOZ€ MPOBEIEHHOIO TUATHOCTHYECKOTO 00C/Ie0BaHHUS OTKIOHEHHUH OT
HOPMAaTUBHBIX 3HAUCHU [TapaMETPOB HArpy30K, YCIOBUI OKPY KAIOILEH Cpeabl, a TaKKe U3MEHEHUE POPMbI U
pa3MepoB CceueHHil KOJIOHHBI (KOPPO3HMOHHBIE M MEXaHWYECKHE MOBPEXKJCHUS, HapyIIEHUS LEIOCTHOCTH
3aKOJIOHHOTO LIEMEHTHOI'0 KaMHS).

CornacHo CyIIECTBYIOIIMM HOPMATHBHBIM JIOKYMEHTaM [5] cienyeT MpOBOJUTH MEPHOAMYECKOE
TEXHUYECKOE AuarHoctuposanue ckBaxuH [IXI" uepe3 kaxaple MATh JIET 3KCIUTyaTallH, HO B 0043aTeIbHOM
MOPSIAKE B TEUCHHE MOCIIEIHEr0 T/, IPEALIECTBYIONUIETr0 JOCTH)KEHIIO HA3HAYEHHOTO CPOKa 0€30MacHoi
skcIuTyaTanyn oowsekra [1XT .

OneHka JKCIUTyaTallUOHHOM HaJeKHOCTH TOPOJHOTO MAacCHBa, BMEIIAIONIET0 TOA3EMHBIE
BBIPAOOTKHU, IPOU3BOUTCS METOJIOM KOHEUHBIX 37IeMeHTOB (MKD) ¢ mpuMeHeHrneM mporpaMMHOTO akeTa
“ABAQUS UNIFIED FEA”, v.6, koTopbIii UMeeT cepTU(UKAT COOTBETCTBHS TPEOOBAHHUSIM HOPMATHBHBIX
JIOKYMEHTOB B O0JIACTH CTPOHMTENHCTBA M AKCIUTyaTallUH TOI3EMHBIX XPaHWINI Ta3a U APYTHX MOJ3EMHBIX
COOPYKEHUH.

B cnyuyae ocecuMMeTpruHOH 33124y B pe3yIbTaTe MPUIIOKEHUS HATPY3KH Y TEOMETPHH COOPYKEHUS,
CBOHCTB Harpy>kaemMoil o0JacTi W TPaHUYHBIX YCJIOBUI OyIyT MEHSTHCS TOJIBKO KOOPAWHATHI I U Z TOYEK
cpeabl, a y3JoBas LWIMHApUYECKas KoopAuHaTa € ocraHeTcss Hem3MeHHoW (puc.). Beiencrsue storo
aHaJIM3 BeIEeTCSd B KOOPAMHATHOM IIOCKOCTH [—Z, paccMaTpUBAaeMbIi NPH 3TOM KOHEYHBIH 3JIE€MEHT
MpUHUMAET (QOpPMYy KOJBIA TPEYTOJHLHOIO WU MPSMOYTOJBHOTO MONEPEeYHOro cedeHus. [IpowsBoaurTcs

anmnpokcumarus QyHKIUH MePEMEILCHHUM B ITpeIeiax 3JeMEeHTa JIMHEHHBIMU TTOJTMHOMAaMHU
u=a, +a,r +a;z,

v=a,+a5l +3a,Z O

Puc. Ocecummempuunslit Inemenm 6 YUAUHOPUUECKOU CUCHIEME KOOPOUHAm
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B MarpuuHoii (hopMe TaHHOE ypaBHEHUE UMEET BHU]I
{u}=[AKea}, )

Ugy=U:U.U,V:V.V .
rae fup={u Ik 3 — BEKTOp Y3JIOBBIX NTEPEMEIICHMUIA;

1 rr zz 0 0 O o,
1rz 000 a,
[A]= 1 r zz 00 O (o= a,
0 0 01 r z a,
00 0 1r z as

—O O 0 1 rk Zk — — KOOpAWHaTHasg MaTpuna, a6 — BEKTOP IMapaMeE€TPOB;

u,v r, 2. i, Zj

— IEPEMECIICHNA B HAIIPABJICHUAX — KOOpAWHATHI y3JIOB.

HeusBecTHbie mapamMeTpsl 1o} oTpeeIIsItoTCs 1Mo hopmyiie
{a}=[A]"{u}. 3)

[loxcrasmnss B ypaBHeHHE J1ehOPMAIIIOHHOTO COCTOSHUS (YHKIHMH MepeMenieHns u quddepeHunpys,
MMOJIy4acM BBIPAXKCHHUC IAJId HICCTH Y3JIOBBIX HepeMeHICHI/Iﬁ

{e}=[B{c}=[BI[A] {u}, ©

010000
000001

e BI=[1 24 0 of
r r
001010

B ocecummerpuuHoOil 3amaye geopManuM M HANOPSHKEHUS B y3/IaX HETMOCTOSIHHBI W 3aBUCAT OT
KOOPJHMHATHI.

YpaBHeHue 3akoHa ['yka umeer Buj

1-v v 0
E v 1-v v 0
{o}=[EKe}, [E]l=—— — v 0 5)
L+v)(v)| V v OV 1y
2

CosmecTHO pentuB (4) u (5), TOTyYNM ypaBHEHHE CBSI3U MEXY HANPSDKEHUSIMH U IEPEMEIICHUIMU

{o}=[EIBI[A]{u}. (6)

[oreHnmanbHas SHEPTHS YIIPYTOTO JIeOPMUPOBAHHS dIIEMEHTA OTpeiensercs mo Gopmyiie

U =[] @0, +z,0,+7,0,+7,7,)drdzdo, (7)
g

KOTOPYIO MOXKHO ITPUBECTU K BUY

U =We&} {o}, (8)

roe V= ZﬂGCA - 00beM dnemMenTa; A - mIomanb CeYeHUs dJIEMEHTA,;

{e}=[BI[A] {u}; {u}={100000}.
Vcnons3ys npusmmn Bosmoxkubix nepememennii {€3 ={U} [A]™"[B]', {o}=[E][BI[A] _l{u},

TIOJTY9HM BBIPAXKCHHE ULl Y3I0BOit CHitbl X
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X; =} {o}={u}"[Al " [BI' [EI[BI[A] {u}. ©)
3amenus B ypasuenuu (9) Bexkrop {U} Ha eIMHMYHYIO MATPUIy MIECTOrO TOPSIKA, MOJIYYHM
MaTpUYHYIO (OPMYITY, CBA3BIBAIOILYIO COCTABIISIONINE Y3IOBBIX CHII C Y3JIOBBIMHU TEPEMEIIEHUAMU
{X}=[kKu}. (10)
BeegeMm oGosmauenme ams  marpui:  [E |=[B]'[E][B], torma wmarpuma sxectkocTH
OCECMMMETPUYHOTO SEMEHTA, UMEIONIETO B CEYEHUH TPEYTOIBHUK, IPUMET BU]T
[k]=27r, ALAI T [E][A] . (11)
Jlnst  OmpesieNeHusl  HANPSHKEHHO-IE(pOPMUPOBAHHOTO  COCTOSIHMS — PAcCMAaTpHBAEMOH  061acTu
HEOOXOIMMO 3a/1aTh YCIOBHS Ha €€ TPaHUIAX. B COOTBETCTBIM ¢ KiaccuduKanueii 3a1a4 TEOPUN YIIPyTOCTH
TPaHUYHBIE YCIOBHS MOTYT OBITh 3a/1aHbI HATIPSDKEHHUSMH, CMEIIEHUSAMH, & TAKKE COBMECTHO. [1pn Hanmuumm
Ha IpaHMIax OONACTH PACIpPeIEIeHHs] HOPMAIBHBIX U KACATENbHBIX HATPY30K OHH CBOIATCS K y3JIOBBIM
CHJaM B TIPOEKIMSIX HA OCH OZ M OF IMIMHAPHYECKOH CHCTEMBbI KOODIAMHAT. B KadecTBe y310BOM

IIPUHUMAETCS Harpy3Ka, JEHUCTBYIOIIAS 10 BCEMY IIEPUMETPY OKPY>KHOCTH

X =-27r, LI‘k(p sina, +0; cosa,)
2 ] ] ] 1N
(12)
Y, =—2naf; M(p cosa; +(q; COSa.)
] ] 2 J ] ] 1N
rne X i YJ— — COCTAaBJISIIOLLIME Y3JIOBOM HAarpy3Kd BJOJIb PaJMAIbHOTO HAIpPaBICHUS U OCU 0Z; I‘j—

pacCTosgHUEC OT Yy3Jia J J0 ocHu 0Z; pj’ qj - COOTBETCTBCHHO, HOPMAJIbHAasl U KAaCaTCJIbHAA HArpy3KHW Ha

€JIMHHUILY JUTHHEI KOJIBIIEBOTO MEPUMETpA.
[Ipu ydgere cun TSHKECTH OMPEAENseTcs BeC OCECHMMMETPUYHOTO 3JIEMEHTa, UMEIOIIET0 B CEYCHHUU
TPEYTOJNIBHAUK, KOTOPHIN pacupenesieTcs TOPOBHY MEXKIY y3JIaMH, OKPYXKAIOIUMHU JJIEMEHT. Y3JI0BbBIE

Harpys3KH oIpeAensoTcs 1o Gopmyie

2 t
Y, =§ﬁ;4n7mrm, (13)

rae I, —paccTosHME OT OCH 0Z JI0 LIEHTPA TSKECTH TPEYrOJIbHHUKA.

B kadecTBe HavaIbHBIX YCJIOBI/Iﬁ O0OBIYHO 3a1a0TCA HAYaJIbHBIMU HAIIPAKCHUSAMU HUIIN ,Z[e(l)OpMaI_II/IHMI/I.

HanpsbkeHust B oJIEMEHTE TIPH HAJIMYMH HadalbHbix aedopmammii {€,} onpenenstores no dhopmyie

{o}=[EHs - &,}. (14)
Toraa hopMyJia JJst y3JI0BIX CHIT IPUHUMAET BH/T
{X}=[kKu}—{X,}, (15)
rae {Xo} - BEKTOp 00OOIIEHHBIX CHJI B y3JIaX AJIEMEHTA, SKBUBAJICHTHBIX 33JaHUI0 HA9aIbHBIX
nehopMaruii.
[lpu HayaIbHBIX HANpPSKEHWAX {0,} 3amaua pemaercs anatoruuno. Jlegopmamuu ¢ yderom
HavyaJIbHBIX HANPSDKEHUH ONpeaestoTes 1o Gopmyiie
{e}=[E1 {o -0} (16)
Takum 00pa3oM, MpejACTaBlIeHa IMOJHAs COBOKYIHOCTH CHCTEM YpaBHEHHH JUIS PELICHUs JTHHEHHOW

3aa4u TCOPUU YIIPYTOCTH. B PE3YIBTATC PACUCTOB OMPCACIIAOTCA BCC KOMIIOHCHTHI TCH30POB HaHpH)KCHHfI n
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nedopmaririi BO BceX KOHEUHBIX deMeHTax. Ha ocHOBaHMM 3THX JaHHBIX B OKPECTHOCTH KOHTYpPa HaXOUTCA
HEKOTOpast 001acTh, TAC & > &, T.e. TAe AeOpPMALiH [PEBBIMIAIOT IIPESACTbHBIC 3HAYCHHS MOJI3y9CCTH

KamMeHHOW coni. Takas o0jacTh HaszpIBaeTcs 00JacThio 3ampenenbHOro nedopmupoBanus (O3]1). 3arem
MONYYCHHBIE 3HAYCHUSI COMOCTABISIFOTCSA C TPEACIbHO JONMYCTHMBIMH BEJIMYHMHAMH, 3a]aBacMBIMU
MPUHATHIMA KPUTEPUSIMHU YCTOMYUBOCTH.

CoracHo HOPMATHUBHBIM JOKYMCHTaAM BLIpa6OTKa SIBIIACTCS YCTOI\/'I‘{I/IBOI‘/'I, CCJIIn:

HE BCsI IOBEPXHOCTH BhIpaboTku npuHaiexut O3/1;

— 00weM O3]1 B KpOBJIE HE MPEBBIMIACT BETHUUHBI Vg =700 M

— MakcuMaibHbIN pazMep O3/ B KpoBiie B HaNpaBIeHUH, HOPMaJIbHOM IIOBEPXHOCTH

BeIpaboTkH-eMKkocTH, He npessimiaet 0,041 (I - mposer kpoBnm BEIpabOTKH-EMKOCTH);
— pacTAruMBarollye HANPSDKEHUS B TOPOJHOM MAcCHBE HE MPEBBIIIAIOT IPOYHOCTH MOPO IIPH
pacTsDKEHUH.

Joaroseunoctb ckBakuH IIXT

Cpoxk ciry>k0bl NMOI3EMHBIX PE3epPBYapOB B KAMEHHOW COJNM B ACHCTBYIOIIMX U PEKOMEHAYEMBIX
HOpPMAaTUBaxX CTPOrO HE ONPEAETICH M 3aBUCUT OT CPOKa CIYXKObl €ro KOMIIOHEHTOB, YCTaHOBJICHHBIX
3aBOIOM-M3TOTOBUTENEM, JINOO K€ MO pe3yibTaTaM 3KCIEPTU3bl MPOMBIIIJICHHONW 0€30IMacHOCTH MpH
npoaiaeHun cpoka. Cranmaprom [6] ycraHaBiuBaeTcst Cpok Oe3omacHo skcmtyaraiuu ckBaxkuu 11X,
3aBEPILEHHBIX CTpouTeNbCTBOM. K rpymrie | (mpoayKuus CKBa)XHH HE COJIEPKHUT KOPPO3ZHOHHO-AaKTUBHBIX
1 abpa3vBHBIX KOMIIOHEHTOB, M HE HMeEETCs HEyCTOHYMBOIO IulacTa-kosuiekropa) otHocarcs IIXI B
kaMmeHHOH comu. [ms | rpynmbel cpok Oe3omacHOW SKCIUTyaTalliM CKBaKUH cocTaBiseT 42 rona, y
OCTJIbHBIX KOMIIOHEHTOB CKBaXMHHOTO M YCTHEBOTO 0Opa3oBaHMs — HIKe. TakuM oOpa3oM, Cpok
CIIy>KObI BEIPaOOTKH-EMKOCTH HE JOJDKEH ObITh HIbKe 42 neT. B ¢Bs3u ¢ ycTaHOBHBIIECHCS NPAKTUKON U
BBUIY ONMCAaHHBIX BbILE (akTopoB Aist  oOecredeHus] HKCIUTyaTallMOHHOW  HaIeKHOCTH
BBIPA0OTKH—EMKOCTH TIPOU3BOIMTCS OLICHKA €€ YCTOWYMBOCTH Ha cpok 10 50 ner [7, 8]. [Tpu orcyrcTBUM
BO3MOKHOCTH 3apaHee OIPE/IeINTh BECh PEKMM 3KCILTyaTalliH MIOI3EMHBIX PE3epBYyapoB Ha BECh CPOK
uX paboThl, B pacyeTax MpUHUMAETCS THIIOTETHYECKUI PeKUM pabOoThI MOJ3eMHBIX pe3epByapoB. Takoe
JOIYIICHHE COOTBETCTBYeT HOPMATHUBHOMY [OKyMeHTy [9], T.K. NPHHSTBIA JUIi PAacyETOB PEXUM
o0ecrieyrBaeT HaUMEHee OJIATONPUSITHOE COYeTaHUE Harpy3oK.
L. 9.Qhpordjui,
2. U.NTmqupyul,

U.Q.Unuljjut

QULP USNNrAESLEU NMUZEUSUNULE TUZUGNOUYUL N1NYdUYUUSUL UUNREBUL
B4 eruuruutsneke3uL ¢LuzusNhurt
Qhunuplynid ko qugh unnpgbuniyu wwhbunwpwbbbph (QUN) wnwyly phebun/npyus
[nbunnpnihghnl nmwpph swhwgnpéwlwl junpnijwlhugniGkpp Gpngnibwlnyepul wuywhniuwh
hwipgkpp, npnbp wkywluyyws ki Upngiuiah QU Juyubh vnnpgbniyu wnughl sbpunkpnid:
Tunpnywlwwywl pwhwgnpbwlmb hniuwghnipypul ghiwhwnnidp Junnwpynid Fowwupughl
qubgyush jupjusmnbpnplughnt Jhdwlp hbnwgmmibunlp  hnppugnyl nwppkph dkpanny
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(PSU), jhpwunkiny winwdquwinipjui nkunipjul gpnijpakpp:

Unwigpuyhl punkp. qugh unnpgbuniyu wwhbkunwpul, wpughll wwup, Ephpudhghlului
hbwnugnuinipinil, pwhwgnpbwlwlb junpnyulwuyuwl wipniemnil, Swpuynipyul Jhugnppughl
dunlfjkwn

N.V.Pirumyan

H.A.Ghazaryan,
M.G.Stakyan

ASSESSMENT OF STRENGTH AND DURABILITY OF PRODUCTION CASING OF
UNDERGROUND GAS STORAGE

The paper discusses the issues of provision of bearing capacity of the most loaded elements of
underground gas storage (UGS) structures - production casings installed in the salt strata of Abovyan UGS
station. Assessment of operational reliability of the production casing is carried out by a study of stress-strain
state of rock mass by the FEM method using the statements of the elasticity theory.

Keywords: underground gas storage, salt rock, geophysical study, production casing strength, remaining
service life
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