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OnacHble reonoru4yeckue n pouecchbl

BBEOEHUE

MaeHTudpmumpoBaHsl cnegyowime onacHble reonormyeckme npoueccehbi:
HOpMarbHbIA YPOBEHb CEMCMNYECKON aKTUBHOCTM / COTPSICAEMOCTb IPYHTA,
aKTMBHO AEWCTBYIOLLNIA COPOC, pa3XmKeHe rpyHTOB, rpaBUTaLMOHHOE
nepemMeLLeHme ropHbIX NOpoa U HECTabUbHOCTbL CKMOHOB. [1poekTupoBaHue
PasnnyHbIX 06BEKTOB BbINOMHAETCA Ha OCHOBE AeTanbHOW OLEHKN KaXgoro U3
npvBeAEHHbIX BbilLe ONACHbIX reonorMyeckmMx NpoLeccoB, kKoTopas NpoBoannach
POCCUACKMMM IKCNepTamu 1 cneumanmctamm MexayHapoaHoro yposHs. OTyeTsl
0 daHHbIX paboTax Nno oLeHKe NPoLLeCCoB 1 NPOBEAEHHbIX U3bICKaHUAX coaepaT
ncxogHble napameTpbl AN NPOEKTUPOBaHNUS.

TEKTOHUYECKAA OBCTAHOBKA

OcTtpoB CaxanvH pacnonoXeH BAOMb HEYETKO BbIpaXXEHHOW rPaHNUYHOMN 30HbI
mexay EBpoasmatckon TekToHnyeckon nnatopmon n nnbo
CeepoamepukaHckon nnuton, nubo Oxotckor mukponnuton (EQE, 1996a; Puc.
8.1). BocTouHOWM rpaHuLert 3Toro paoHa NpuHATO cuntaTtb Kypunbckui xenoo,
KOTOPbIN NPOTArMBaeTCs B CEBEPO-BOCTOMHOM HanpasneHun, HaunHasaCb
BOCTOYHee XOKKanao, B TO BPEMS Kak KOH(UIrypaums rpaHuLbl NanT K cesepy oT
OXOTCKOro Mopsi TOYHO HEM3BECTHA. OTO B OCHOBHOM CBSI3@HO C TEM, YTO
OTHOCMUTENbHbIE NEpeMeLLEHNs NAUT N CBA3aHHbIE C HUMU TEKTOHUYECKME
Aecopmauum B permoHe CpaBHUTENBHO HEBEMNUKN, @ TakkKe C TEM, YTO 9TU
nepemMeLLeHmnsi, onpeaerieHHbIe MO BEKTOPaM CMELLEHUI B 04arax 3eMseTpsiCeHUn
BAONb AnoHckoro n Kypunbckoro »enobos, cornacytoTcs ¢ 06eMmu nimTo-
TEKTOHU4YeCKUMN moaensmMu. TeMm He MeHee, He3aBUCUMO OT TOro, Kakas n3
Mogenen BepHa, 06e OHM ONUCLIBAKOT 3anaHyto rpaHuly EBpasnatckon nnnThbl
Kak cybmMepuamMoHarnbHy0 TPaHCNPECCUOHHYIO 30HY, KOTOpasi MPOXoauT vYepes
CaxanvH Ha tor 3anagHee XoKkkanao.
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Puc. 8.1. AnbTepHaTMBHbIE MOAENU PACMNONIOXEHNA TEKTOHMYECKUX NNUT B
ceBepo-BOCTOYHOM A31K, NOKa3biBaloLWMe YeTKO BbipaXeHHbIe U
HesICHble rPaHuLbl NAIUT, a TaKke nMerowmecs aaHHble GPS o
cKkopocTax noaBuxek (cornacHo Apel et al., 2004).

CwvinbHble 3emneTpsiceHust ¢ 06pa3oBaHMEM HaABUIOB NPOU3OLLN B BOCTOYHOM
yacTn AnoHCKOro Mops K 3anagy ot Xokkango (Puc. 8.2). Ota npubpexHas 30Ha
HaaBuroobpasoBaHMs CBsi3aHa CO CMPeaMHIoM B AMNOHCKOM MOpe, NPUBOLSALLMM K
TEKTOHUYECKOMY CXXaTuio 1 06pa3oBaHUI0 HaABUIOB BAOMb 3anagHon rpaHulbl
Xokkango (Jolivet et al., 1994). Hagsurosasi 3oHa NpoomKaeTca Ha ceBep BOOIMb
3anagHon rpaHmupl loxHoro CaxarnuvHa, rae B NpoLUsioM MPon3oLSN HECKOITbKO
[OBOJTbHO CUMbHBIX 3€MMETPACEHWI C TAKUMK NOABMXXKAMKU B odarax. VMiIMeHHo B
3TOM panoHe npomsonu Jlecoropcko-Yrneropckoe 3emnetpsiceHmne 1924 roga
(M 7.0), MoHepoHckoe 3emneTtpsicenne 1971 roga (Myy 7.5) n Yrneropckoe
3emnetpsiceHne 2000 roga (M. 6.8) ¢ HagBUroBbIMM NOABUXKKAM NO pasnomMam
npevMyLLIeCTBEHHOIO CEBEPHOro NpocTupaHus. o pesynbTatamMm nccnegosaHui
naneoHanpsbkeHW B 30Hax pa3nomoB, HabngaembiM YeTBEPTUYHBIM
CMeLLeHNst No pasfioMaM 1 No AaHHbIM O MexaHu3MaM O4aroB COBPEMEHHbIX
3eMMeTpPsICEHNI B LEeHTparnbHOM U H0XKHOM YacTaX OCTPOBa rfaBHas OCb CxXaTusi
opueHTMpoBaHa B HanpasneHun CB 70°. 9To HanpaBneHne TEKTOHNYECKOro
cXKaTtus cornacyetcs ¢ MoAeNsaMnN TEKTOHUKM NIUT, COrMacHO KOTOPbIM BECb
OCTPOB HAaxXOOUTCS B YCINOBUSAX TPAHCMNPECCUOHHOIO CXaTusl.
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Puc. 8.2. PacnonoxeHue o4aroB CUNbHbIX 3eMJIeTPACEHMN BAOJIb BOCTOYHOM
rpaHuubl iNOHCKOro Mops K 3anagy oT oCTPOBOB XOHCIHO U
Xokkanao, BAONb BOCTOYHOW rpaHuubl TaTapcKoro nponvea K
3anafy oT FOXHOro M LueHTpanbHoro CaxanuHa, a TaKkke BAONb
ceBepo-BOCTOYHOro nobepexbs octpoBa CaxanuH.

MpeobnagatoLime TvMNbl pa3noMOB B CEBEPHOM, LIEHTPasbHOM U KXXHOM YacTax
ocTtpoBa pasnuyatotcd (EQE, 1996a; Puc. 8.3). B To Bpewms, Kak B LLeHTpansHOM
N I0XXKHOM panoHax npeobnagatoT HagBUMN, Ha ceBepe OCTPOBa pa3BUThI
NPeMMyLLECTBEHHO COBUMM CEBEPO-CEBEPO-BOCTOMHOMO HanpaerneHus. Pasnuuus
B XapaKTepe TEKTOHMYECKNX OBUXKEHUIN OTpaXatoTCsa B CrNaXXeHHOCTU penbeda
ceBepHoro CaxanuHa no cpaBHEHUIO C pacyNeHeHHbIM penbedoM HOXKHON YacTu
oCTpoBa. 3HauYnTENbHLIMM COBUIOBLIMU 3eMIeTpsiCEHMsIMU Ha ceBepe CaxanuHa
6b1nn Hornukckoe 1964 roga (M y 5.8) n Hedteropckoe 1995 roga (My 7.2). B
TO BPEMS Kak BCE HaABUroBble 3eMneTpsaceHus Ha tore CaxanuHa npomsoLnu
OKOJ10 3anagHoro nobepexbsa 0CTpoBa, COBUIOBLIE 3EMIIETPSICEHUS Ha ceBepe
CaxanuHa npousoLunu BOOMb ero BOCTo4HOro nobepexbs. Mpegnonaraercs, 4to
CMEHa CTPYKTYPHOM 0OCTAHOBKM NPOUCXOOUT BOOSb NITOXO BbIPAXXEHHOW 30HbI
CEBEpPO-BOCTOYHOIO NPOCTUPaHUs BONM3K 52° ceBepHON LWMPOThLI. B
COOTBETCTBUN C UBMEHEHNEM CTPYKTYPHOW OOCTAaHOBKM HarnpasrieHue
pernoHarnbHOro CxxaTms pasBopayvnBaeTcsa NPOTUB YaCcOBOKW CTPENkKKM, npnobpeTtas
ceBep-CeBEPO-BOCTOYHOE HanpaBsneHne K ceBepy oT 52° ceBepHOi LIMPOTbI N0
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CPaBHEHMIO C BOCTOK-CEBEPO-BOCTOYHbIM HaMpaBieHWEM K tory OT 3TOW
napannenu (EQE 2000).

Puc. 8.3. NMonoxeHne o4aroBbIX 30H CUIIbHbIX CaxanuHCKMX 3eMneTpACeHUun
OTHOCUTENbHO PA3yIOMOB Pa3fIMYHbIX KNHEMATU4ECKUX TUMNOB U
HanpaBneHUsi perMoHanbLHOro TeH30pa HaNPSXKeHUN cXKaTusl.
XNpHbIMK NMUHNAMU Ha ceBepo-BocTOKe CaxanuHa nokasaHo
nonoxeHue NMunbTyH-Fopomaiickoro n BepxHe-NMunbTyHCKOro
caOBUIoB U B36poco-caBuroB. XXupHasi NMHUA C TpeyrofibHUKamMu
nokasbiBaeT obLlee nonoxeHne ppoHTa HaaBUra BAOJSIb BOCTOYHOM
rpaHuubl 3anagHo-CaxanuMHCKOro xpebTa B LleHTpanbHOM YacTu U
Ha tore CaxanuHa.

Xapaktep TEKTOHMYECKNX CTPYKTYP M AaHHble GPS no octpoBy CaxanuH
AOBOMNBHO XOPOLLIO COrNacylTcs C TakOBbIMU, NPeACKa3aHHbIMU NANUTO-
TeKToHn4yeckumu mogensamm Seno (1995) u Seno et al. (1996). B aTux mogensx
BblgensieTcss OxoTckas MUKPOMMMTA, NOMOC BPALLEHUS KOTOPOW OTHOCUTENBHO
EBpasuiickon nnuTbl pacnonaraetca y 3anagHoro nobepexss CeBepHOro
CaxanwvHa okorno 52° c.w. (Puc. 8.4).
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Puc. 8.4. TekToHM4eckan moaenb OXOTCKON MUKPOMNUTLI, NOKa3biBaoLwwas

nonoxeHue pacyeTHOro Nontca BpaweHUs U NPOrHo3Hble TUMbI
pa3noMoB K ceBepy U tory ot Hero (Seno, 1995; Seno et al., 1996).

WCTOPUYECKAA CENLCMUYHOCTb

O semneTtpsceHusax Ha CaxanuHe Bnepsble cooblaetca B 1905 r. (EQE, 1996a).
3emnetpsceHns ¢ My <5.5 yacTto npoucxogat B6nm3un octpoa CaxanuH, n nx
3MULEHTPLI COCPeaOTOYEHBI B OCHOBHOM B 3aMafHOWM YacTu 0XKHOM NOSOBUHBI
OCTpOBa M B BOCTOYHOW YacTu ero cesepHon nonosuHel (EQE, 1996a).
3emnetpsceHns cunon My = 6.0 Bo3HUKaOT Ha rmybunHax 6onbLue 250 kM Ha
0OXXHOM OKOH4YaHuu ocTpoBa (EQE, 1996a). 3Tn rnybuHHbIE 3eMNeTpsACceHns He
BbI3bIBanu paspyLleHnin Ha NoBepXHOCTU. [pynna MenkodoKyCHbIX
3eMneTpsiCeHMIN NPOM30LLIIa OKOMOo 3anaaHoro nobepexbs ocTpoBa BONM3n
rpaHuubl mexay OxoTckon n EBpasuatckon nnutamu (Puc. 3). Katum
3eMneTpsiceHnsiM otHocAaTca Jlecoropckoe-Yrneropckoe 1924 roga (Myy 7.0),
MoHepoHckoe 1971 roga (Myy 7.5) n Yrneropckoe 2000 roga (M.y 6.8).
Hedteropckoe semnetpsiceHne 1995 roga (Myy 7.2) n Hornmnkckoe
3emnetpsiceHne 1964 roga (M 5.8) ykasbiBalOT Ha HEKOTOPYHO KOHLEHTpaLuto
MeNKOGOKYCHbIX 3eMIETPSACEHWIA BOOMb BOCTOYHOM rPaHuLbl OCTPOBa CEBEPHEE
52° N. Hnxe kpaTko onvcaHbl HEKOTOpble U3 Hanbonee U3y4YeHHbIX
3HauMTENbHbIX CaxanMHCKNX 3eMNETPSACEHNN.
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HedbTeropckoe 3emneTtpsiceHue 27 masa 1995 r.

HedTteropckoe 3emnetpsceHme, npomnsowwegee 27 maa 1995 r. (Myy 7.2) Ha
ceBepo-BoCcTOKe CaxanuHa, SBNaeTcs KpynHEenwmM CENCMUYECKM COBbITUEM Ha
octpose (EQE, 1996a). Csbiwe 2000 yenosek nornbnu B Hedhteropckoe nog
06PYLUMBLLUMMUCS MHOMO3TaXHbBIMM XXUNbIMU AoMaMn. B pesynbTtaTe
3eMIIETPSCEHNSA BCKPLIICA 37-KUNOMETPOBLIN cerMeHT BepxHe-IunbTyHCKOoro
pasnoma, npoctupatoLwmincsa B HanpasneHun CCB 15° nog yrnom K OCHOBHOMY
pasnomy. NpeobnagatoLee cmeLLeHne No pasnomy npeactaBnano cobon
NPaBOCTOPOHHUI CABUI C HE3HAYUTESTbHOW BEPTUKAbHOW MNOABMKKOMN
(Shimamoto et al., 1996). CeBepHOe OKOHYaHMe pa3pbiBa HAXOAUMOCH B 3 KM K
IOro-BOCTOKY OT . HedoTeropck.

Yrneropckoe 3emnetpsiceHue 4 aBrycta 2000 r.

Yrneropckoe 3emnetpsiceHue (M, 6.8) nponsoLuno 4 asrycta okono 3anagHoro
nobepexbsa CaxanuHa Ha wupoTe 48.8° N. O xxepTBax He coobLanock, XoTs
paspyLUeHUs COOPYXKEHUI B 30HE 3eMNeTpsiceHnst Bbinn 3Ha4YnTenbHbIMU. Boons
5-km cermeHTa pasnoma y NnoaHOXUS BOCTOYHOIO CKoHa ropbl KpacHoBa
obpasoBarncs NOBEPXHOCTHbIV pa3pbiB C a3uMyTOM NpocTupanms 350° u
B3OpocoBoi nogsmkkon Ha 0.8 M, 6e3 cOBUTOBLIX CMELLIEHNIA.

Hornukckoe 3emneTtpsiceHne 2 okta6psa 1964 r.

HecmoTps Ha cBoto HebonbLyto MowHocTb (M y 5.8), Hornmkckoe
3emrieTpsiceHme 2 okTabps 1964 r. BbI3Bano 3HaYUTENbHbIE paspyLUeHnst Ha
BocTo4yHOM CaxanuHe. CornacHo OckopbuHy n ap. (1967) MHTEHCUMBHOCTb
coTpsiceHui coctasuna 8-9 6annos no wkane MSK; aToro BnonHe JocTaTouHo,
YTOObI BbI3BaTb 3HAYMTENbHbIE MOBPEXAEHNS COOPYXEHUA N3 KAMEHHOWN KNaaku
6e3 apmypoBaHus. Bblicokas MIHTEHCMBHOCTb 3TOr0 3eMIETPSCEHNS YMEPEHHON
cunbl cBA3aHa ¢ HebornbLLon rnybuHomn ero runoueHTpa (< 10 KM) 1 LWMPOKUM
pacnpocTpaHeHnem crnabbix rpyHTOB B anuueHTpansHon obnactn (OckopObuH n
ap-, 1967).

MoHepoHcKoe 3emneTpsiceHune 5 ceHTAbpAa 1971 r.

MoHepoHckoe 3emneTtpsiceHne 1971 roga (Myy 7.5) npomsoLuno Baosb
BOCTOYHOW rpaHuupbl TaTapckoro nponvea Bganuy oT 1ro-3anagHoro 6epera
CaxanuHa okono o. MoHepoH. MIHTEHCUBHOCTL 3eMrneTpsiceHust coctaBuna 7 - 8
6annos no wkane MSK Ha MoHepoHe (ConoBbeB u ap., 1973). Ha CaxanuHe
HanbonbLUMe NOBPEXAEHNST OTMEYEHbI B LUAXTHbIX nocernkax LLebyHnHo un
"opHO3aBOACK Ha toro-3anagHomM nobepexbe ocTpoBa. B 0CHOBHOM
paspyLlmnncb Hebonblune cTapble 34aHNs U3 KaMeHHOW knagkn. bonee HoBble
3[aHu1sa U3 naHenen n KpynHbixX 61okoB He nocTpaganu. CoobLanock O LyHamu ¢
BbICOTOM BOJIHbI 2 M B parioHe LLlebyHnHO 1 MopHO3aBoAcKa, B TO BPEMS Kak Ha
nobepexbe octpoBa MoHepoH BbicOTa BOSHbI cocTaBuna 1,5 m. B gpyrux
paroHax BblcoTa LyHamu 6bina meHsLue 1 M. MexaHnsm oyara 3eMneTpsceHuns
(Conosbes 1 ap., 1973) ykasbiBaeT, YTO OHO ObINO BbI3BaHO B3OPOCOBOM
NoABWXKKOM NO NNOCKOCTM pa3pbiBa MEPUANOHASBHOIO NPOCTUPaHUS, NagatoLen
Ha BOCTOK Mo a3umyTy 72.5°.
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Ilecoropckoe-Yrneropckoe semnetpsiceHme 15 mapta 1924 r.

B nutepaType nmeetca mano ceegeHuii 06 aToM 3eMneTpsCeHnn, NOCKONbKY OHO
NPOU30LLIIO AaBHO U B MOpe OKOJ10 peKoHaceneHHoro aanagHoro nobepexbs
ueHTpanbHoro CaxanuvHa. Jlecoropcko-Yrneropckoe 3emnetpsiceHne 1924 roga
(M 7.0) oxBaTumno obnacTtb BOOMNb BOCTOMHOW rpaHuLbl TaTapcKkoro Nnponvea u
NPUYyPOYEHO K CEBEPHOMY NPOOOITKEHMIO TOW Xe HAABUNOBOW 30HbI, C KOTOPOM
cBazaHo MoHepoHckoe 3emneTpsceHue 1971 roga (M 7.5). OTa Hagsurosas
30Ha NPOTArMBaeTCs Ha ceBep OT 3anagHOro XoKKanao 1 K Hel NpuypoydeH psaa
CUNbHBIX ANOHCKNX 3eMNeTPSACEHUN.

FEOJIOFMYECKOE CTPOEHUE
CrpaTturpadus

B ctpaturpadunyeckomM oTHoweHun CaxanuH MoxeT BbITb pasferneH Ha Tpu
OCHOBHbIE CTPYKTYpHO-reonormyeckune nposuHumm (Fournier et al., 1994; Intera,
1991). 310 ropHbie coopyxeHua 3anagHo- n BoctouyHo-CaxanuHckmx rop B
LeHTpanbHOM YacTu OCTPOBA K tory oT 52° .. 1 paiioH co cnabo pacyneHeHHbIM
penbedom cesepHee 52° c.w. (Puc. 5). Ha tore octpoBa BocTouHee HKOxHOo-
CaxanuHcka nopogpbl doyHaameHTa, npeacTtaBneHHble CycyHancknum
MeTamMopdU4ECKUM KOMMMEKCOM, OOHOBO3PACTHbI CXOA4HbIM Tonwam BocTouHo-
CaxanuHckoro xpebta. KOxHee 6yxTbl TepneHusl, B 10XXHOM YacTu OCTPOBa
CycyHaickaa genpeccus otaenset CycyHanckuim Metamopmyecknin KOMnnekc
oT 3anagHo-CaxanuHckoro xpebTa, 3aHMMas nonoxeHue, aHanorniHoe
LleHTpanbHo-CaxanuHckom genpeccum B LEHTpanbHOM YacTu OCTpoBa.
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Puc. 8.5. MopddocTpaTturpacpmuyeckme pamoHbl octpoBa CaxanuH.

Hanbonee apesHue nopoabl Ha CaxanuHe BCTpevaloTcst B npeaenax BocTouHo-
CaxanuHckoro xpebTta u CycyHanckoro metamopdguyeckoro komnnekca (Puc. 5).
OHun npepncTaBnaoT coOOOM OTNOXEHNA Naneo30MCcKoro PyHAaMeHTa,
MeTamMopdU30BaHHbIE B YCNOBUSAX BbICOKOW TeMMNepaTypbl U HU3KOro AABMNEHUS B
Tpuace n paHHelpckme MHTPy3uu. Mopoabl dyHOaMeHTa NepekpbIBalOTCA
TonLen Men-naneoreHoBbIX 6a3anbTOB, KPEMHUCTbIX U3BECTHAKOB U MMHUCTbBIX
CnaHueB, NpeaAcTaBnsioLLen COOON akKPEeLMOHHYO NPU3My, HaKOMMUBLLYIOCS B
30He cybayKuum, Norpy>KaBLUElics B 3anagHOM HanpasrneHun un
pacnonarasLUeics y BOCTOUHOro nobepexbsa octpoBa (Ben-Avraham, Uyeda,
1983).

MeTtamopdumyeckme nopoabl BoctouHo-CaxanunHckoro xpebTta umetot 3anagHoe
nageHne n NepekpbIBaTCA HEOTEHOBBLIMU Y YETBEPTUYHBIMU OTIIOXKEHUAMMU
LleHTpanbHo-CaxanuHckon aenpeccum (Puc. 5; Fournier et al., 1994).
LleHTpanbHo-CaxanuHckas genpeccusi 06pasyeT oceByto AONMHY OCTPOBa
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ceBepHee U okHee OyxTbl TeprneHusi, Ho TEPSIET CBOIO CTPYKTYPHYIO
BbIpaXXEHHOCTb Ha CeBepe OCTPOBa, rae penbed CriaxeH.

HeoreHoBble oTnoxeHus LieHTpanbHo-CaxanuMHckon genpeccun nepekpbIThl
TEKTOHUYECKUM MOKPOBOM, CIIOXEHHBIM MEMNOBbIMY OCaA0YHbIMU NOPOAaMM
3anagHo-CaxanuHckoro xpebTa 60sbLLIOM MOLLHOCTU, CMATLIMU B CKNagKu.
CTpykTypHasa rpaHuLa Ha 3anagHon okpaunHe LleHTpanbHo-CaxanuHckomn
aenpeccumn obpasoBaHa ABYMS KpynHbIMU HaaBuramu. 310 TeiMb-opoHanckui
pasnoMm, npeacTaBnsowmi cobon NnagaoLwmin Ha 3anag, permoHanbHbIN HaaBur,
Mo KOTOPOMY MeMnoBble 0TNoXeHus 3anagHo-CaxanvMHcKoro xpedTa HaaBUHY ThI
Ha HeoreHoBble O0TNoXeHus LleHTpansHo-CaxanuHckon genpeccun (Fournier et
al., 1994). BoctouHee ThiMb-IlopoHanckoro pasnoma pacnonoxeH Kntouesckomn
HaJBUr, MO KOTOPOMY HEOreHoBble OTMNOXeHUA 3anagHoro xpebta HaaBMHYTbI Ha
YyeTBepTUYHbIe ocagkn. KntoueBckon pasnomMm monoxe TbiMb-IopoHanckoro u
nmeeT Hanbonee BaXXHoOe 3Ha4YeHNe AN 3KCNOPTHOro TpybonpoBoaa npoekTa
CaxanuH 1.

Menosble nopoapl 3anagHo-CaxannHckoro xpebTa HecornacHo 3aneratpT Ha
naneo3oncko — Me3030KckoM chyHaameHTe (Fournier et al., 1994). B 3anagHom
HanpaeneHuu, 3a 3anagHo-CaxanuHcknm xpebToM, HEOreHOBbIE TEPPUTEHHbIE U
BYINKAHOrEHHbIE OTIIOXEHWS HECOrMAaCHO NEPEKPbIBAIOT CMATbIE B CKITaaKu
MEIOBLIE OTNOXEHUS.

CeBepHee 52° c.lw. menoBLle K 6onee apeBHWE NOPOAbI NPEUMYLLIECTBEHHO He
BbIXOOAT Ha NOBEPXHOCTb U 3Ta YacCTb OCTPOBA CMOXEeHa MOLLHON TOoMLLEen
KaHO30MCKMX TeppureHHblx ocagkos (Intera, 1991). Pensed atoro panoHa
ropasgo 6onee CNOKOMHLIN, YEM B LIEHTPE M Ha ore oCcTpoBa, 1 npubpexHas
30Ha, 0cobeHHo BOonb Tatapckoro Nponuea, CroXxeHa OBLWMPHLIMU BbIXO4aMU
NAVOLEH - YETBEPTUYHBIX OTNOXEHWI BONbLUOW MOLLHOCTH.

eonornyeckoe pasBuTUE, XapakTepHOE AN HEOreHOBOro nepnoaa,
npogorrkanocb Ha CaxanuHe n B YeTBEPTUYHOE Bpems. YeTBepTU4HoE
OCafikOHaKoMmeHne B JONMHAX U NpMBpexHbIX 06racTax coYeTanoch ¢
NPOAOMKALLMMUCS aKTUBHBLIMW BEPTUKANbHbIMU NOABWMXKAMU U HaABUTaHWEM
3anagHo-CaxanuHckoro xpebTa Ha LleHTpanbHo-CaxanuHckyto genpeccuto
(Fournier et al., 1994). NMpn3Hakn 3TON NPOAOIKAOLWENCS TEKTOHUYECKON
aKTMBHOCTU MEeCTaMy COXPaHUITUCb B MOJTOAbIX YETBEPTUYHBIX OTIIOXKEHUSAX U
BKIOYAIOT YCTYMbl MOBEPXHOCTHbIX PA3pbIBOB B anmtoBManbHbIX OTNIOXKEHNUSIX 1
cepun peyHbIX Teppac, OTpaxatoLmne HeoAHOKpaTHbIE NOAHATMSA AHA AOMVH U
nocrnegyoLime apo3noHHble Bpesbl (ABSC 2005).

AKTUBHbIE pa3nombl

["eonornyeckue CTPyKTypbl, aKTUBHbIE B YETBEPTUYHOM NEpUoae, COCPEOOTOUEHbI
Ha BoCcTOYHOM nobepexbe ceBepHoro CaxanuHa, BOonb 3anagHoun rpaHuLb
LleHTpanbHo-CaxanuHckon genpeccuu y nogHoxba 3anagHo-CaxannHcKoro
xpebTa, a Takke B6nM3n TaTtapckoro nponuea toxxHee 52° c.w. (bynrakos vn gp.,
2002). Ha ocHOBaHUK M3y4eHMst akTUBHLIX pasnomoB (bynrakos n ap., 2002) n
AswxeHus nnuT (Seno, 1995) yctaHOBNEHO, YTO NOABWXKKN BAOMNb aKTUBHbIX
pa3fnoMoB Ha ceBepo-BocToke CaxanvHa ABnstTCA NPeNMyLLECTBEHHO
NpPaBOCTOPOHHUMW COBUraMu B OTNMYME OT B3BPOCOB UM HAOBUIOB B LIEHTPE U
Ha tore ocTpoBa.
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8.4.21 CeBepo-BOCTOUYHbIN CaxanuH

MecTononoxeHne NPoOeKTUPYEMbIX OOGBEKTOB MO OTHOLLEHWIO K aKTUBHbIM
pasnomam B ceBepHO-BOCTOYHOM YacTu CaxanuHa npeacrtasrneHsl Ha Kapte Ne1.
OCHOBHbLIMM aKTUBHbLIMUK pa3fioMaMn Ha ceBepo-BocToke CaxanvHa aBnsaTCA
MunbTyH-Iopomaickuin u BepxHe-MNunbTyHCKMn pasnomsl. MNMunbTYHCKMA pasfiom
npocTupaeTcsa ceBepHee pekn MNopoHan Ha NPOTsKeHUN 42 KM 40 CeBEepHOM
YacTu MuNbTYHCKOro 3anmea u xapakrepusyeTcs NpaBoCaBUNOBbLIMU
cMeLLeHnsMn cbopMm penbeda u peyHbix gonuH (bynrakos u ap., 2002; Puc. 6).

KOxHee peku MopoHal Ha NPOCTUPaHUKN PaCMOSOXEHHOTO cCeBepHee
MunbTyHCKOro pasnoma HaxoauTcs fopomMarncKkuin pasfiom, UMELLINIA
HebOonbLUY HAaOBUIOBYIO COCTaBMSIOLLYIO B MPUMNOBEPXHOCTHLIX YacTAX paspesa
(BynrakoB u ap., 2002), 4TO BEPOATHO CBA3AHO C HE3HAYUTESTbHBIM U3MEHEHNEM
NPOCTUPAHNS 3TOrO HapyLUEHUS, pa3BMBaIOLLLErOCH B TaKUX XXE YCNOBUAX
TpaHcnpeccuu, kak u MunetyHcknin pasnom (ABS Consulting, 2005).

BepxHe-lM1nbTyHCKMI pa3noM BCKpbIncs Bo BpeMs Hedteropckoro
3emneTtpsiceHnst 1995 roga, npu KOTOPOM Ha NpoTshkeHun 35 km obpasoBarncs
NMOBEPXHOCTHbLIN pa3pbiB. MakcumManbHoe NpaBOCTOPOHHEE CMELLEHME NPU 3TOM
3eMneTpsiCeHnn CocTaBuno 8 M, XOTa cpeaHss NoaBMXKKa BOOMb NOBEPXHOCTHOMO
paspbiBa He NpeBbILLana NonoBUHbI 3TON BeNUYMHbI. [MOBEPXHOCTHbIE pa3pbiBbI
npeacTaBnsAny cobon 3WeNOHMPOBAHHYI0 CUCTEMY HapPYLUEHUI C
NEeBOCTOPOHHUMMU Kynmncamu, KOTopble pas3dunm eguHyto 30Hy NPaBOCTOPOHHENO
cosura Ha Yactu (CTtpenbuoB u ap., 1995).

CornacHo pa6ote (leopuck, 2005), oTaenbHble pa3noMbl HA CEBEPO-BOCTOKE
CaxanuHa npeacTtaensioT cobo B3anMocBsi3aHHbIE BETBM B Npeaenax
pervoHanbHOM CUCTEMbI NMPAaBOCTOPOHHENO TPAHCMNPECCUOHHOTO caBura. B
COOTBETCTBUM C 3TOM MOAENbH NOBEPXHOCTHbIE Pa3pbiBbl HA CEBEPHOM
CaxanuHe obpasoBanuncb B pesynbTaTe CABUIOBbLIX ABWXEHWI MO
KpyTOonagawLwum pasfnomMam C y3KMMK 30HaMM NMpupasnoMHbIX gedopmMaLmi.
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Pwuc. 8.6. Pa3pbiBbl 1 nMHeameHTbl Ha ceBepHOM CaxanuHe (no BynrakoBy un

Ap-, 2002). (1) wkana BbICOT, (2) aKTUBHbIE Pa3NOMbl NPOCNEXeHHble
(a) » npeanonaraemsbie (b), 3Be3goykamMm NokasaH paspbiB
Hedteropckoro semnerpsiceHuns, (3) pasnombl, BbiiBfieHHbIe NMpU
Ha3eMHOMN CbeMKe U BbipaXeHHble B BUAE JIMHEaMEeHTOB Ha
KOCMMYECKNX CHUMKaX, (4) KpynHenLIne IMHeaMeHTbl, pa3nnyimmbie
Ha KOCMUYECKMX CHMMKAX, (5) CNOUCTOCTL B HEOrEHOBbIX
otnoxeHusix; (P) u (G) o6o3Ha4yaroT cOOTBETCTBEHHO MUNBLTYHCKUM
n N'opomancknim akTUBHbIE pa3nombl
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MarHuutyna semnetpsaceHMnM, , - 3TO MHCTpYMeEHTanbHas WKana MarHuTya,
LWwMpoko ucnonb3yemasn B Poccumn n npuseaeHHas B psage Poccumcknx
otyeToB no npoekty CaxanuH Il (Ceopuck, 2001). M, asBnseTcs
OJNIMHHONEepMOoAHON TefleCeMCMUUYECKON Mepor MarHuTyAbl, 06bIYHO
CpPaBHUMOW C MarHUTygoMn No NOBepXHOCTHbIM BonHam (Ms), koTopas, Kak
npaBuno, UICNONb3yeTcsl NPU CEMCMONOrM4eCKNUX uccrneaoBaHum Ha
3anape. B Tabnuue 8.1 cpaBHMBalOTCA 3Ha4Y€HUSA Pa3fIMYHbIX TUMOB
MarHuUTyAbl, NpeAcTaBfeHHbIX B OTYeTax N0 CEMCMUYHOCTU NO NPOEKTY
CaxanuH Il (cm. N'eopuck, 2001).

Tabnuua 8.1: CBA3b mexay BenuyumHamu My, Ms n M,,

Tun

3HaveHue marH nTyabl

450 | 500 (550 |6.00 |650 (700 |750 |8.00 [850 |9.00 [9.50

Ms

359 | 434 |510 [579 |6.53 |6.91 738 | 775 |[8.02 |[826 |8.47

Mwn

369 (444 |520 |590 |6.53 |7.11 755 (790 |822 |8.46 |8.67

OpHako, BCce MHCTPYMEHTarbHbIe NokasaTeny Maclutaba 3eMneTpsiceHni
XapaKTepU3yTCs HacblLeHNneM nocne AoCTuKeHnsa Benmyudel My ~8.0. C
APYron CTOPOHbI, MOMeHTHasa marHutyaa (M,,) He ABNSEeTCS MHCTPYMEHTaNbHOM
Mepon maclutaba semneTpsiceHnn. AToT NokasaTenb PU3NYeckn ces3aH ¢
pasmepamMu paspbiBHbIX HAapYLUEHWN, BbI3biBaOLWMX 3eMneTpacenns. [Ans
napameTtpa M,, WKana He HacblWaeTcsi C pOCTOM MacluTaba 3eMeTpsSICEHUN U,
noatomy, 6onee mMHbopmMaTMBHaA NpU N3yHEHMM PA3PLIBOB, KaK (hOPMbI
NposIBNEeHNs 3eMrneTpsceHnin. B npuBeaeHHOM HKe 0630pe BbIMOSTHEHHbIX
nccnegoBaHuin MacliTad 3eMNeTpsiCEHN BhlpaXkaeTcsl B eANHNLLAX MOMEHTHOM
marHutyabl (My). OgHako, AN XxapakTepucTukn Maclutaba npoLunbIx
3eMMeTpsiCEHNI UCMONb3YeTCA UCXOAHOE 3HavYeHne MarHmtyasl M y.

MoBTOpsieMOCTL 3eMneTpPsiCeHUI No pasnomam ceBepHoro CaxanuHa

Bo BpeMs naneocemcmonormyeckmx UCCreaoBaHnin HanaeHbl crieabl CUbHbIX
AONCTOPUYECKUX 3emneTpsaceHnn B 3o0He MNunbTyH-Mopomarickoro pasnoma. Cyas
no AaHHbIM NCCreaoBaHUN pa3noMOB B TpaHLIEAX U pagnoyrinepoaHomy
AatnpoBaHuio (Feopuck, 2005; Besstrashnov et al., 1999; Bynrakos u ap., 2002)
3Tn cobbiTna noBTOopsAnNuck B cpegHeM vepes 2300 - 5000 net. Kpome Toro,
cneppbl, Kak MUHUMYM, TpeX CONMKEHHbIX BO BPEMEHMW Naneo3eMneTpsceHunn,
npousowewmnx 3a nocnegHme 1800 neT, GbINKn BbisiBNEHbI B 30He BepxHe-
MunbTyHCKOro pasnoma Ha yyacTke paspblBa HedTeropckoro saemneTpsiceHns
1995 rona, a ewwe ogHO cobbITne npomsowsno npumepHo 4000 neT ToMy Hasag
(Besstrashnov and Strom, 1998). B pa6ote (eopuck, 2005) Ha ocHoBe
naneocencMosnorn4yeckmx NCcrneaoBaHnm onpedeneHbl cpegHne nepuoabl
NOBTOPSAEMOCTU 3eMneTpsiceHnin, nameHsitowmecs ot 400 go 5000 net. bynrakos
n gp. (2002) npuwnu K BbiBOAY, YTO 3eMneTpsceHus Ha cesepHoM CaxanuHe ¢
6.75<Mw<7.75 nmetoT nepmnobl NOBTOPAEMOCTU OT HECKOSbKUX COTEH A0 NepBbIX
ThiCAY NerT.
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Paznowmbl LleHTpanbHoro n KOxxHoro CaxanuHa

MecTtononoxeHne NPOeKTUPYEMbIX OOGBEKTOB MO OTHOLLEHWUIO K aKTUBHbIM
pasnomam B LeHTpansHou 1 toxHon Yyactax CaxanvHa npegctasrneHsl Ha KapTtax
Ne2 n 3. AkTnBHbIE CTPYKTYpbl LieHTpansHoro u KOxHoro CaxanunHa
COCpPEeAOTOYEHbI BOONb BOCTOYHON U 3anagHOM rpaHunL, aKTUBHO
Bo3gbIMatoerocsa 3anagHo-CaxanuHckoro xpebTa. B LeHTpanbHOM YacTu
CaxanuHa akTnBHas Hagsuroeas rpaHuua mexay LleHtpanbHo-CaxanuHckom
aenpeccuen un 3anagHo-CaxanuHckum xpebTtom npoxoaut no Kniodesckomy
pasnomy (Puc. 8.7). KOxHee 6yxTbl TeprneHusa CTpyKTypHas rpaHuua Mexay
3anagHo-CaxanuHckum xpebtom n CycyHanckon BnaguHon (aHanorom
LleHTpanbHo-CaxanuHckon genpeccum B LeHTpe CaxannHa) npoxoauT Takke no
KntoueBckomy pasnomy. STOT pasnom SABMSeTCsS akTUBHbIM Ha4BUIOM,
nagaloLwmm Ha 3anag, No KOTOPOMY HeOoreHoBble OTNoXeHus 3anagHo-
CaxanuHckoro xpebTa nepekpblBalOT YETBEPTUYHbIE OTNOXEHUS BNaAMWHbI.

Puc. 8.7. Bua Ha 3anap Ha pa3nombl B BUcsiueM Kpbine KnroyeBckoro
pasnoma okono nocenka lMNob6eaunHo. KnrouyeBckon (kpacHasa nuHus)
n LleHTpanbHo-CaxanuHCckui (CUHAS NMUHUSA) pa3noMbl NPOBeAEHbI
cornacHo AgaHHbIM U3 pabotbl (BynrakoB u ap., 2002). LIMP no
matepuanam USGS.

LleHTpanbHo-CaxanuHckunin pasnom (Puc. 8.8) obbluHO paccmaTtpuBaeTcs B
reonorn4yeckomn nurepaType Kak BOCTOYHAdA CTPYKTYpHada rpaHuua 3anagHo-
CaxanuHckoro xpebta (cMm., Hanpumep, bynrakos u ap., 2002; Fournier et al.,
1994), Tak kaKk No HEMYy MenoBble NOPOAbl 3anNagHOro Kpbina pasnomMa HagBUHYTbI
Ha bornee Monoable HEOreHOBbIE OTIOXEHUSA BOCTOYHOIO Kpbina. OfHako,
LieHTpanbHo-CaxanuHckunin pasnom SBnNdeTca HaMMmeHee akTUBHbBIM cpeau
COBPEMEHHbIX CTPYKTYPHbIX 06pa3oBaHUn, Tak kak Hanbonee monoabie
NMOBEPXHOCTHbIE pa3pbiBbl opmupyloTca Boonb Knouesckoro pasnoma (Puc.
8.8). CornacHo reounanyecknm gaHHbIM, KntoueBcKkom pasfnom crnvBaeTcs ¢
LleHTpanbHo-CaxanuHcknm pa3nomMom Ha rnybuHe 4 - 5 km nog 3anagHo-
CaxanuHckum xpebTom.
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3aLLITpMXOBaHa obnactb pacnpocTpaHeHusa BepxXxHemMenioBbIX nopoa.
YeTBepPTUYHbIX OTITOXEeHUMN.

KapTa, NoKa3biBawLiasa B3aMMHOe pacnoJsioXXeHune KntoueBckoro n
Touykamm nokasaHo pacnpocTpaHeHue HeOreHoBbIX OTNOXEHUN.

LleHTpanbHo-CaxanuHckoro pasnomoB (Bynrakos u ap., 2002).
Mone 6e3 3HaKOB COOTBETCTBYET 0611acTU pacnpocTpaHeHus

[ononHeHE K OBOC
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B panoHe mexay nocenkamu Mo6eanHo n CMUPHBIX (CM. OKOHTYPEHHbIN Yy4acToK
Ha Puc. 8.8), B nogHATOM Kpbine Knio4eBckoro pasnoma BCreacTBue ero
BHYTPEHHMX Aedopmaunii cchopMMpoBanmcb KOPOTKME KynncoobpasHbie
pasnomsl (bynrakos u ap., 2002; Starstroi, 2004). 310 BTOpUYHbLIE pa3nNoMbl,
obpasoBaBLUMECS BCIeACTBME M3rMba BUCAYEro Kpbina unm npoTUMBONOIIOXHO
HanpaBlieHHble HaABUIM, CBA3aHHbIE C CEMCMOreHHbIM CMELLLEHNEM MO
OCHoBHOMY KntoueBckomy passfiomy.

CermeHTauusa KnrouyeBckoro pasnoma

O6bIYHO pervoHanbHble pa3nombl He BCMapbiBalOTCA Ha BCEW CBOEWN
NPOTSYKEHHOCTU NpU OTAENBHOM 3emMmneTpsiceHun. Kak npaeuno,
€[MHOBpPEMEHHAas NMOABMKKA OXBaTbIBAET TOSIbKO Y4ACTOK 30HbI Pa3fioMOB
orpaHuyeHHon AnuHbl. CooTBETCTBEHHO, MOABUXKKM NO pa3pbiBY B Npegenax
OrpaHUYeHHbIX Y4aCTKOB 30HbI PA3NIOMOB, NMOBTOPSIOLLMECH B TeYEHME
ANUTENbHbBIX NEPUOAOB BPEMEHN, MOTYT (POPMUPOBATL XapakTepPHbIE
CTPYKTYPHbIE UNKN reoMeTpuYeckne anemMeHTbl 30Hbl PasfioMOB PasfMyHON
ANWHbI, T.€. NPOMCXOANT Tak Ha3biBaemas cermeHTaunst 30Hbl pa3rioMoB.
MpegnonaraeTcs, YTO pasMepbl OTAENbHbIX CErMEHTOB BNUSIIOT Ha ANVHY
04aroBbIX Pa3pbIiBOB 3EMIIETPSICEHUN, XOTS1, COrNAcHO HabMAEHUAM B XOPOLLIO
N3y4YEHHbIX 30HaxX pPasfoMOB, FPaHULbl CErMEHTOB MOTYT U3MEHSITLCS BO
BpemeHun. ABTopbl paboTsl (Feopunck,2005) ycnoBHO Bbiaenunm 11 4eTkmx
reomeTpmnyeckmx cermeHToB KnioyeBcKoro pasnomMa B LEeHTpanbHOM U HXXHON
yacTax octposa CaxanuH, a Takxke MNunbTyHCKUI U TOpOManCcKUin cerMeHTbl Ha
ceBepo-BocToke CaxanuHa (Puc. 8.9). BepxHe-lunbTyHCKUA pasnom,
obpasoBaBLumMiica Bo Bpemsi HedbTeropckoro 3emnetpsacenus 1995 roaa,
npeacTaBnsieT cobon eauHbI cermeHT. 3a ucknoyeHnem BepxHe-INMnnbTyHcKoro
CermMeHTa, naneocemncMonormyeckux AaHHbIX Ha TeppuTopmun oCTpoBa
HeJOoCTaTOYHO AN YBEPEHHOro CYXAEeHUS O TOM, YTO KaXdbl U3 CErMEeHTOB,
BblgeNeHHbIX Ha OCHOBAHWUW reOMeTPUYECKUX U3MEHEHUI B 30HaX Pa3fnoMoB,
AEeNCTBUTENBbHO KOHTPONMPYET NPOTAXKEHHOCTb O4aroBbiX pa3pbiBOB
NpeaLLecTBYIOLLMX 3eMNETPACEHUN. TeM He MeHee, Moaerb CerMeHTaLmm
aBngeTca paboyer rMnoTeson, B pamMmkax KOTOPON aMnmpuyeckmne
KOppensAUMOHHbIE YpaBHEHUS, CBA3bIBAKOLLME ANNHY Pa3pbiBOB U BEMNYUHY
MOABWXKKM NO HanpaBfieHU0 BEKTOpa CMELLLEHMS!, OCHOBaHHbIE Ha MUPOBbIX
AaHHbIX O CEMCMOreHHbIX pasnomax (cM., Hanpumep, Wells and Coppersmith,
1994), MOryT Mcnonb3oBaTbCs AN OLEHKN ByAyLNX CMELLEHWA.

B Tabnuue 8.2 n3 pabothl (Meopuck, 2005) npeacraBneHbl pacyeTHble 3Ha4YeHUs
MOABWXKKM NO HanpaBieHN0 BEKTOpa CMeLLeHUs AN nepecevyeHni
TpybonpoBoga ¢ OCHOBHbIMW Pa3fioMamMu, NOMy4YEHHbIE C MOMOLLLI0 MoAenu
cermeHTauun, npegcrasneHHon Ha Puc. 8.9. MNMpuHaB BO BHMMaHue
HeornpeaeneHHoCTU MOLENN CErMEHTALMN N YPaBHEHWI CTAaTUCTUYECKOM
Koppensauun, astopbl paboTbl (Feopuck, 2005) nokasanu, YTo 60MBLUINMHCTBO
OLEHOK NPOEKTHbIX NOABMXEK MO OCHOBHBIM pa3fioMaM, NPeACTaBIEHHbIX B
Tabnwuue 1, cocTaBnslOT He MeHee 85-1 MPOLEHTUNM MaKCUMaIbHOro
pPacYEeTHOro 3HAYEHWsT NOABWDKKM ANSA KaXA0ro M3 BblOeSIeHHbIX CETMEHTOB.
TonbKo Ona Tpex NepeceveHnin oLEHKN HUXKE, HO U OHU HE MeHbLLEe 65-1
NPOLEHTUNN pacyYETHOro 3Ha4YeHWs. DTN pe3ynbTaTbl CTaTUCTUYECKON 06paboTKM
AaHHbIX MO pasfnomMam Mo3BOMST C YBEPEHHOCTb FOBOPUTL O TOM, YTO 3HAYEHUS
NoABMKEK MO HanpaBneHUIo BekTopa cMeLeHns us Tabnuupl 8.2, npuBedeHHON B
AaHHOM oTyeTe, cobpaHHble ABSC (2005) n ocHoBaHHbIE Ha AaHHbIX (NOMEBbLIX)
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HabnoaeHun, obecneynBaloT AOCTAaTOUHbIA YPOBEHb KOHCEPBATM3MA
pekoMeHOyeMbIX OLEHOK NPOEKTHbIX CMELLEHWNA.
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Puc. 8.9. KapTta, unnioctpupyrowas moaenb cermeHTaumm akTMBHbIX
pa3nomoB BOoONb Tpacc Tpy6onpoBoaoB CaxanwuH Il.
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OMNACHBbBIE rEOJNTOM'MYECKUE NMPOLECCHI
NMoBepXHOCTHbIE pa3fioMbl

Bbixoa Ha OHEBHYK NOBEPXHOCTb CEMCMOreHHOro pasrnoma npeacrasnsieT cobow
MOABWXKKY FPYHTA, OMACHYH A5l COOPY>XEHUSI, NEPECEKAIOLLETO 3TOT Pa3fioMm.
Takue NoaBMXKKM 0BbIYHO COMPOBOXAAIT 3EMMNETPACEHUS C MarHUTygamMm OKOro
M,6.5 n 6onblue. Pa3pblBbl, Bbl3BaHHbIE Gonee criabbiMy BEpXHEKOPOBLIMU
3eMneTpsaAceHmsIMU, OObIYHO CAMLIKOM Manbl, YTOObl AOXOANTb 40 MOBEPXHOCTMU.
PaHee onucaHHble Yrneropckoe 3emnetpsceHne 2000 roga (Miy 6.8) n
HedTteropckoe 3emnetpsaceHme 1995 roga (M y 7.2) conpoBoxganuch
CMELLEHMSIMUN NO CENCMOreHHbIM pa3spbiBaM. Bo BpemMsi nonesbIx UccrnegoBaHnn
BOonb MNunbTyH-Mopomanckoro, BepxHe-INunbTyHcKoro n Knto4eBCcKoro pasfnomos
ObINK BbISIBIEHbI Criedbl ApYrMx NoaBuXKeK, npousoLleallnx 3a nocnegHue 10000
net (B ronoueHe), a Takke 6onee gpeBHNX. AKCNOPTHbIE TPYOONPOBOALI NPOEKTa
CaxanuH |l nepecekatoT MNunbTyH-IopomMaiickmii n KntovyeBckon pasnombl.
KritoueBckom pasnom nmeeT o4YeHb U3BUMUCTLIN B NiaHe BbIXod Ha MOBEPXHOCTb,
B OCHOBHOM CreayoLmin BAoMb NnogHoxuna3anagHo-CaxanmHekoro xpebTa.
MoaTomy Tpacca TpybonpoBoa nepecekaeT 3TOT pa3fioM HECKOMbKO pas,
npoxoas no BOCTOYHOW okpaunHe LieHTpanbHo-CaxanuHcKom genpeccum Ha or oo
TEXHOIorm4yecKkoro komnrekca B nocerke NpuropogHoe. Tpacca Tpybonposoaa u
MECTOMONOXEHME NepeceyeHnin ¢ pasnomMmamm nokasaHbsl Ha kaptax Ne 1- 3.

Oxxmpgaemble ropnsoHTanbHbIE U BEPTUKAlNbHBbIE CMELLEHUST HA KaXXOOM
nepecevyeHmun TpybonpoBoaa ¢ akTMBHLIM Pa3fioMoOM NpeacTaBneHsl B Tabnuue
8.2. D11 oueHkmn nonyyeHsl Poccuiickum (CtapcTtpon/l'eopuck) u 3anagHeim (ABS
Consulting) KOHCynbTaHTamMu No AaHHLIM NOMEBbLIX UCCIEA0BaHUIN Ha KaXaoMm
nepeceveHun. [ina KnoyeBCcKOro Haaesura nepBoCTENEHHOE 3Ha4YEHNE UMEIDT
BEpTUKarbHblE KOMMOHEHTbI CMELLEHNS MO KaXaoMy nepeceyeHunio
Tpybonposoga c pasnomoMm. B aTom cnyvae BepTuKanbHbl€ KOMMOHEHThI
npeobragatoT, NOTOMY 4YTO pasnoM NPocTUpaeTcs B LESIOM C CeBepa Ha tor, a
MaKCUMaribHOE ropU30oHTaNbHOE CXKXMMAIOLLLEE HaNPSKEHNE OPUEHTUPOBAHO Mof,
yrnom npunbnuauntensHo CB 70° (Fournier et al., 1994). CoBuroBble KOMMNOHEHTbI
CMeELLEHWsI, KOTOPOE UCMbITbIBAET TPYOONPOBOA, MMEKT NOAYMHEHHOE 3HAYEHME
MO CPABHEHUIO C BEPTUKAIbHOM KOMMOHEHTOM U N3MEHSAIOTCH B 3aBUCMMOCTM OT
yrna nepeceyeHus pasnoma. [letanbHoe onucaHue Kaxxgoro nepeceyvyeHns
TpybonpoBoga C akTMBHbLIM pa3fioMoOM MOXHO HanTh B paboTax (ABS Consulting,
2005) n (l'eopuck, 2005). PekomeHayeMble BENUYNHBI CMELLLEHNI ang
nepeceveHni Tpybonpoeoaa ¢ pasnomamu npeacrasneHsl B Tabnuue 8.2.
KpaTtkoe onucaHvne pesynbLTaToB reonornyecknx nccrneqoBaHuin n AaHHbIX,
Nony4eHHbIX AN KaXgoro nepeceyeHns, jaetcd B crieqyowem pasgene.
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Tabnuua 8.2: PekomeHayeMble NapaMeTpbl CMeLLeHUN Ans nepexoaoB Tpy6onpoBoaa CaxanuH Il yepes pasnomsl
Ne Jluct | HasBaHue CyuiecTBy- To4yHOCTb Tun \"/ S r Fopwms. Cmewe | MeTtopn onpeaeneHus
(8 rowmn MK nokanusa | pasnoma | (Beptu- | (Mpogo- | MNMone- CMellleHue | Hue Mo | BepTUKaNbHOro cMelleHus
dopm uuun <anbHoe | NbHOe) | )e4yHoe) | B HampaBn. | Hanpae
—_ pasnoma (m) (m) M) CD 70° neHuto
D ™M BEKTOp
wg) Iy
(1) 2 |13 (4) 6) (6) () (8) 9) (10) (11) | (12)
1 12 "opomaickui MpumeyvaHue: N3ameHeHHas Tpacca nepecekaeT opomanckuin pasnom B Touke “1-Alt”. [laHHOe nepecedeHne CHATO.
(nepBoHavanbH
as Tpacca)
1 N/A "opomaickumn 15.23 Ha 25 [MpaBocTto 1.0 5.4 0.13 He 5.5 M3yyeH B TpaHwenax B 2005 . u
Alt (Ha NPUHSTON POHHUIA onpegens- y4YTeHbl CMeLLEeHNs npu
MunbTyHCKOM MunbTyHCKON B36GpoCo- nocb aAns Hedreropckom 3emneTtpsiceHnn
nepeTpaccupoBK | nmepeTpaccupo caswr cosura. “T" - chynkums ot V anst yrna
e) BKE. nageHunsa pasnoma 70°.
2 N/A Xokkango- MpumeyaHue: Bo Bpems nonesbix paboT, npoBeAeHHbIX komnaHuen ABSC B mioHe-utone 2005 r., He 6biro 06HapyXeHo nepecevyeHve
CaxanuHckui TpybonpoBoaa akTUBHbIM XoKkango-CaxanmMHcKum pasnomom . [laHHoe nepeceyeHne CHATO.
3 173 - | KntoyeBckon 118-119 50 Hapsur 2.3 He He 2.3 3.3 MoBepxHOCTHOE
177 (y4acTok y noc. onpege- |onpege- npodunuposaxue B 2005 . V
AcHoe) NAnock | NsANochb OCHOBaHO Ha CMeLleHnn
nepBoW Teppacbl U3BMEPEHHOM B
2005r..
4 208 KntoueBckon 180 He Haagsur 2.1 He He 2.1 3.0 [oBepxHOCTHOE
(Odecsatas peuka) onpege- onpege- |onpege- npocunupoBaHne n n3yyeHme B
nanocb nAnocb | NAnoch TpaHwee B 2005 1.
5 211 un | KntoyeBckon 185.875 50 Haagsur 2.5 He He 2.5 3.5 M3yyeH B TpaHwee B 2004 .
212 (FOxHO- onpege- |onpege-
XaHaacuHCKun NANOCb | NANochb
Yy4acToK)
6 213 KntoueBckon 188.700 10 Haagsur 0.7 He He 0.7 1.0 M3yyeH B TpaHwee B 2004 .
(oTBETBNEHME onpege- |onpege-
OT OCHOBHOrO nsanocb | NSANOCh
pasnoma)
7 224 KntoueBckon 208.545 20 Hagswur 2.0 He He 2.0 2.8 [NocTpoeHne nonepeyHoro
(obepunHckmin onpege- |onpege- npocouns B 2004 r.
Yy4acToK) nanocb | NAnocb
"CaxanuH Qnepaxn MHBecTmeHT Komnanm NTO"
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Ne Jluct | HasBaHue CyuiecTBy- To4yHOCTb Tun \"/ S r Fopwms. Cmewe | Metopn onpeaeneHus
(8 towmn MK nokanusa | pasnoma | (Beptu- | (Mpogo- | MNone- CMelleHne | Hue No | BepTUKarbHOro cMelleHus
dopm uumn <anbHoe | NbHOe) | )e4yHoe) | B HampaBn. | Hanpae
. pasnoma (m) (m) M) CD 70° neHuo
Dw £ Y] BeKTOp
9) e
M| @ |[® ) 5) ®) n | ® ©) (10) (1) | (12)
8 232 KntoueBckon 223.740 20 Hagsur 2.0 He He 2.0 2.8 M3y4eH Ha ocHOBaHUn
(CMUMPHBLIXOBCKM onpege- |onpene- onybnMKOBaHHOMO onMncaHus
1 y4acToK) Nanocb | NAnochb TpaHLwwewn, npongeHHon B 2000
r. N B TpaHLuee, NponaeHHON B
pamkax npoekta B 2004 r.
9 275 KntoueBckomn 300.590 50 Hapsur 2.0 He He 2.0 2.8 MNoneBoe obcnenosaHue B 2004
(FacTennosckun onpege- |onpege- r.
Yy4acToK) nanocb | NAnocb
10 275 ["acTennosckumn 301.605 10 JleBocTto- 1.0 0.5 0.0 He 11 M3yyeH B TpaHwee B 2004 .
NOAHATOro POHHWI onpegens-
Kpbina caBuro- nocb
(paspbiB B B3bpoc
BUCSYEM Kpbire
KntoyeBckoro
pasnoma)
11 297 |BocTo4Ho- 342.540 20 MpaBocTto 0.5 0.5 0.0 He 0.7 M3yyeH B TpaHwee B 2005 .
MakapoBckun POHHMIA onpepens-
[ononHuTenbHbIN caBuro- nocb
-3 B30poc
(paspebiB B
BUCAYEM Kpbine
KntoyeBckoro
pasnoma)
12 297 |BocTo4Ho- 342.655 10 MpaBocTo 0.5 0.5 0.0 He 0.7 Cm. Ne 11
MakapoBckuii POHHUN onpegens-
[ononHuTenbHbIN caBuro- nocb
-2 B36GpoC
(paspebiB B
BUCAYEM Kpbine
Kniouesckoro
pasnoma)
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Ne Jluct | HasBaHue CyuiecTBy- To4yHOCTb Tun \"/ S r Fopwms. Cmewe | Metopn onpeaeneHus
LI nokanusa | pasnoma epTu- pono- one- CMelleHne | HMe No | BepTUKanbHOro CMeLleHUs
(8  NK (B (n n
dopm uumn <anbHoe | NbHOe) | )e4yHoe) | B HampaBn. | Hanpae
. pasnoma (m) (m) M) CD 70° neHuo
Dw £ Y] BeKTOp
9) e
M| @ |[® ) 5) ®) n | ® ©) (10) (1) | (12)
13 297 BocTto4yHo- 342.720 10 [MpaBocTto 0.5 0.5 0.0 He 0.7 Cwm. Ne 11
MakapoBckun POHHMIA onpepens-
JononHuteneHbl caBuro- nocb
n-1 B30Opoc
(paspebiB B
BUCAYEM Kpbine
KntoyeBckoro
pasnoma)
14 | 297 n | BocTouHo- 342.955 10 MpaBocTo 1.0 1.0 0.0 He 1.4 M3yyeH B TpaHwee B 2003 r.
298 MakapoBckui POHHUN onpegens-
(paspbis B caBuro- nocb
BUCSIYEM Kpbine B3bpoc
KntoyeBckoro
pasnoma)
15 300 3anagHo- 347.265 10 MpaBocTto 15 1.5 0.0 He 2.1 M3yyeH B TpaHwee B 2003 T.
MakapoBckun POHHMIA onpegens-
(paspbis B casuro- nocb
BUCSYEM Kpbine B3bpoc
Kntoyesckoro
pasnoma)
16 372 Pa3spbiB pekn 481.450 20 JleBocTOp 0.5 0.5 0.0 He 0.7 MoneBoe obcnenoBaHne
YepHon OHHUIA onpegens- BbINOMHEHHOE KOMMaHWen
(paspbis B caBuro- nocb Crapctpowi B 2004 r. .
BUCSIYEM Kpbirne B3bpoc
Kntoyesckoro
pasnoma)
17 378 Pa3spbiB pekn 492.688 20 [MpaBocTo 1.0 1.0 0.0 He 14 MoneBoe obcnenoBaHne
KnpnuyHon POHHMIA onpepens- BbIMOSTHEHHOE KOMMNaHnen
(paspbis B caBuro- nocb Crapctpow B 2004 r.
BUCSYEM Kpbine B3bpoc
Kntoyesckoro
pasnoma)
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Ne Jluct | HasBaHue CyuiecTBy- To4yHOCTb Tun \"/ S r Fopwms. Cmewe | Metopn onpeaeneHus
(8 towmn MK nokanusa | pasnoma | (Beptu- | (Mpogo- | MNone- CMelleHne | Hue No | BepTUKarbHOro cMelleHus
dopm uumn <anbHoe | NbHOe) | )e4yHoe) | B HampaBn. | Hanpae
. pasnoma (m) (m) M) CD 70° neHuo
Dw m BEKTOp
g) e
(1) 2 10 “4) ) (6) (7 (8) (9) (10) (1) | (12)
18 387 KnroueBckon (k 509.176 20 Hageur 2.7 He He 2.7 3.8 MocTpoeHne nonepeyHoro
Alt tory ot noc. onpefe- |onpege- npocpuns B 2004 r.
CoBeTckoe) Nanocb | NAnocb
19 394 KntoueBckon (B Ha aToMm y4yacTke akTUBHbIA pa3fioM OTCYTCTBYeT Tonorpadu4yeckue n
OOmNUHe pekn reoumanyeckne usbiCkaHus B
Jebskbs) 2005r.
20 419 KntoueBckon (k 567.000 — 50 Hageur 3.0 He He 3.0 4.2 M3yyeH B TpaHLUesX 1 Ha
3anagy ot 567.200 onpege- |onpege- nonepeyHbix npodunsx B 2004
KOxHO- Nsnock | NsiNocb r.
CaxanwuHcka)
21 420 n | KntoueBckon (K 569.430 50 Hageur 3.0 He He 3.0 4.2 M3yyeH B TpaHLUesx 1 Ha
421 3anagy ot onpege- |onpene- nonepeyHbix npodunsx 8 2004
KOxHO- Nsnock | NsSiNocb r.
CaxanuHcka)

MpumevaHus:
1.

[ns B36pocoB/HaABUIoB ropusoHTanbHas coctasnstoLwas cmeweHus (rpada 10) gaeTcsa Ans HanpaBneHUs MakCMMarnbHOro cxuMMatoLero HanpsixeHunss CB 70°.
3710 npumeHsieTcs Ans nepexodos Yepes Knrouesckor pasnom (Mepexoabl Ne 3, 4, 5, 6,7, 8,9, 18 Alt, 19, 20 n 21).

Pasnombl 10 - 17 aenstTca BTOPUYHbIMU HapyLeHNAMIN B nNpeaenax BucAa4ero Kpbisia OCHOBHOIo KntoueBckoro Hageura. 9tn pa3noMbl UMEKT KpyTble Yribl

nageHna n npueegeHHble 3Ha4eHnA BepTUKarbHbIX U TOPU3OHTANbHbIX CMELLEHNN O0IMKHbI MCNONb30BaTbCA npuv NPOEeKTUpPOBaHUN.

3HaueHus, npencrtaBneHHble B rpacbe 5 (TOLIHOCTI: nokanunsauun paanoma), ABNATCA OOBEpUTESTbHbIMK NOKasaTenamMun npu onpeaenieHnn MectonosioxeHna
pasnoma (nepneH,cu/lenﬂpHo ero I'IpOCTI/IpaHIMO), Ana KOHKPEeTHOro nepexoga pr6OI'IpOBO,D,a Yyepe3 pasniom. |_|pl/| N3MEHEeHUN pacnoroXeHuna nepecevyeHna
pr6onposop,a C pa3nomMomM crnefyet onpenendatb HOBble JOBEPUTENTbHbIE NOKa3aTesin MeCTONOJ1I0XXEeHNA pa3noma.
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8.5.1.3

OnacHble 2eonoaudeckue npoyeccsl 8 palioHe pabom o npoexkmy

MunbtyH-TOopomanckmnm pasnom (Tabnuua 8.2, Ne 1 n 1 Alt.)

OkoHuaTenbHOEe pacnonoXxeHne gaHHoro nepeceyenus - “1-Alt” B Tabnuue 8.2.
MunbTyH-I'oOpomManckuii pasnom B LLenoM NPOCTUPAaETCA C lora Ha ceBep Ha
pacctosHuun 90 km mexay 3anueamm Yanso v MNunbTyH KU NpogomkaeTca nanee
Ha ceBep B panoH nonyoctpoBa LUmMuaT Ha ceBepHOM OKOHYaHUKM OCTPOBa
CaxanuH. 3oHa pasnoma gasHO onucaHa B Poccuiickorn reonormyeckomn
nuTepaType B OCHOBHOM Kak 30Ha NpaBOCTOPOHHEro CABMUra Ha CeBepo-BOCTOKe
ocTpoBa. Boonb pasnoma obHapyXeHbl BTOPUYHBIE Fe0NOrm4yeckue CTpyKTypbl
CcXKaTus U pacTsKeHUs!, KOTopble MOryT OblTb CBSA3aHbI C HEBOMbLUMMYN
N3MEHEHUAMN NPOCTUPAHMSA pasfioMa OTHOCUTENbHO 06LLEro ceBepo-BOCTOYHOIO
- I0ro-3anagHoro HanpasneHUs TEKTOHUYECKUX HanpsbkeHnn cxatus. B Touke
nepeceveHmns Tpybonposoga 1-Alt ycTyn oT4eTNnBO NpAMONNHENHLIRA. Mpn
obcnepoBaHuy TpaHLwen, NPOMAEHHOM BKPECT NPMPasfoMHOro ycTyna B xoae
nonesbix padoTt 2005 r., B NpMNOBEPXHOCTHbLIX rPYHTaX Oblfiv 0OHapyXeHbl
CTPYKTYpbl, COOTBETCTBYIOLLME HAABUIOBLIM CMELLeHUsIM Npu cxatum. OgHako,
3TU CTPYKTYPbI Cpe3aHbl 6oree Monoaon y3kon 3oHoM caeura. B cTeHke TpaHwen
OHa cybBepTUKarnbHa, HO He MPSMOSIMHEHA U OTHOCUTENBHO NNHEHA B AHE
TpaHwew. K paspbiBy NprypoyeHbl necHaHble MHbEKLUNOHHbIE CTPYKTYPbI U NO
HEeMy KOHTaKTUPYIOT KOMMMEKChl NOPOA, B3aMMHOE MOMOXeHUe KOTOPbIX He
cornacyoTcs ¢ npeacTaBneHnaMmn o BepTukansHOM cMeLLeHMmn no paspbisy. K
TOMY >Xe B 30He pa3pbiBa HabnogaTcsa obpa3oBaHus, CXOXNE CO CKoNamu
Pupens v npeacraensowwme cobon yskne BepTmkasnbHble MHBEKLNN MblNieBaToro
mMaTepuana, opueHTUpoBaHHbIe NpuMepHO nogd yrrnom 30° No YacoBow CTpenke K
cnefy paspbiBa B AHe TpaHLwweu. [onoxeHue paspbiBa U NocreayoLwmx
WHBEKLMOHHBIX CTPYKTYP COrMnacylTcs C NpaBoOCTOPOHHUM COBUIOM.

Xokkanpgo-CaxanumHckum pasnom (Tabnuua 8.2, Ne 2)

B paboTte (Ctapctpon, 2004-a) ykaszaHo, 4To B6nun3an O6bLeguHeHHOro
Beperosoro TexHonornyeckoro Komnnekca (OBTK) pacnonoxeH
npeanonaraembli akTUBHbIA Pa3fioM, BbIXOASLLMNNA HA MOBEPXHOCTb U
npoxogawmn Baosnb Xokkango-CaxanmHCKon 30Hbl pa3fioMOB OKOS10 BOCTOYHOTO
6epera CaxanuHa. 3ta cTpykTypa bbina ngeHTndmumpoBaHa no KOCMMU4YeCKUM
CHMMKaM U BbIN0 NOKa3aHo, YTO OHa pacnonoxeHa npumepHo B 10 KM toro-
3anagHee OBTK. YuyacTtok, Ha Tpacce TpybonpoBoaa, B HanpaBrieHnn KOToporo
npocTupaeTcs npeanonaraeMoe nNpoaoshkeHne pasnoma, 6bin obcrnegoBsaH Bo
BpEMS NMOMEBbIX PEKOrHOCLIMPOBOYHbIX paboT 2005 roga. MNpusHakm pasnoma (Hu
MOJI0A0ro, HU ApeBHEro) obHapyXeHbl He Obinun. JIMbGo NMHeaMeHT,
naeHTunumnpoBaHHbin CTapcTpoeM K tory ot Tpybonpoeoaa, BoobLue He
ABNSETCA pasnoMoMm, NMbo pasnom obpbIBaeTCs HAMHOIO HXXHEE Tpacchl
Tpybonposoaa, NMbo OH He aKTUBEH.

KnroueBcKkoM pa3nom, y4acTok y nocenka fAcHoe (Ta6nuua 8.2, Ne 3)

OTOT NpMpasnoMHbIA YCTyn Obin naoeHTUdULMpoBaH No aspodOTOCHMMKaM 1 BO
BpeMs nonesbiX paboT Kak dopmMa penbeda, obpasoBasLUasics npu
ronioueHoBoM cmelleHnn. B Touke ¢ koopamHaTtamm 620397 E 1 5607298 N
npupasnomMHbIN yCTyn nepecekaeTcs pydbeM. ObLlas BbicOTa yCcTyna cocTaBnsaeT
5 - 6 M. PeyHble Teppachkl B ero NogHATOM Kpbifnie Ha 2 - 3 M Bbille
COBPEMEHHOro YPOBHA BOAOTOKA, YTO YKa3biBaeT Ha NOBTOPSAIOLLMECS NOABUKKM
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8.5.1.6

8.5.1.7
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no paspbIBy, cchopmmpoBaBLune 5 - 6 MeTpoBbIv yCTyn. B pesynbtaTte
nocrnegHero cobblTUSA peyHble Teppachl MOAHANMCH Ha 2.3 M Bblle
COBPEMEHHOr0 YPOBHSA BOAOTOKA. [1N1s NpoeKkTMpoBaHns nepexoga Tpybonposoaa
yepes pasfioM peKoOMeHAYeTCs NPUHATbL BEpTUKaNbHOE cmeleHme 2.3 M.

KniouyeBckon pasnom, KDxxHO-OHOpPCKMIA y4acTokK (UcknioyeH u3 Tabnuubl
8.2)

Mpu obcrnegoBaHum TpaHLlen, NPOMAEHHOW Yepes 3aTOT yCTyn, B
NPUNOBEPXHOCTHBIX OTIIOXEHMAX NOBEPXHOCTM CMELLIEHUSI OBHapYXeHbl He Bbinu.
YeTko BblpaXeHHble CyBropnsoHTanbHble MapKkupylowue nnacTbl B CTEHKaX
TpaHLLen Nonoro NagatT Ha ceBep, NageHne NoCTENEeHHO yBenMynBaeTCs B
CTOPOHY K0XKHOIO KOHUa TpaHLueun u B npegenax ycryna. py60oo6rmoMoyHbIn
MaTepuan oTNOXeHUN NpeacTaBieH OKaTaHHbIM U NoNyoKaTaHHbIM rpaBuUeM;
Nnockme ranbkn OpUeHTUPOBaHbI NapannenbHO HannacToBaHUI0. 3TO rOBOPUT O
TOM, YTO MapKupyloLue nnacTbl NpeacTaBneHbl PEYHbIMU OTIIOKEHUSAMM U YTO
cnaboe yBenuyeHne HaknoHa nnacToB BO3HUKIO NPU HAKOMMAEHUUN OTMOXEHUNA U
He CBSI3aHO C ABWXXEHUsIMU MO pa3pbiBy. 10 pesynbTaTtaM COBMECTHOrO NoneBoro
o6cnefoBaHUs 3TOW CTPYKTYpPbI, BKNOYas OCMOTP BbIKOMAHHOW TpaHLuew, 6bin
cAenaH BbIBOA O TOM, YTO paspbiBa 30eCb HET, N 3TOT Y4aCTOK ObIN UCKMIOYEH 13
cn1cka nepeceyeHnin C akTUBHLIMU pa3fnoMamMu.

KnioyeBckon pa3nom, yyactok y flecaton peuku, (Tabnuua 8.2, Ne 4)

CoBmecTHOe noneBoe obcnegoBaHne 3TOro yvacTka npoussogunock B 2005 r. B
3anagHon 4YacTu Tpacchl TpybonpoBoaa Obina nporaeHa TpaHLLesi B KOTOPOM
oOHapyXeHbl NPU3HaKM ABYX 3MNM3040B HagBUraHMs no pasnomy. Hag nonmon
BO3BbILLAKOTCS ABE peyHble Teppachl, BbICOTa KOTOPbIX OTpaXaeT BepTuKarnbHble
nepemMeLleHns BO BpeMs ABYX NOCNeHNX 3eMneTpsceHnii, Bbl3BaBLUMX Pa3pbiBbl
Ha noBepxHocT: 1.9 1 2.1 M onga nocrnegHero 1 npeanocrnegHero
3eMIeTPsICEHUN, COOTBETCTBEHHO. Hanbonbluee cmelleHne (2.1 M)
pEeKOMeHAYEeTCs B Ka4ecTBe pacyeTHOM BeNUYNHbBI BEPTUKANbHON NOOBUXKKU.

KnroueBckon pasnom, KOxxHo-XaHAacuMHCKuI yvacTtok (Tabnuua 8.2, Ne 5)

MpupasnomHekIN ycTyn BeICOTOM OKono 5 M Habnogancs Ha MK 186. B nexadem
Kpblfie pasnioMa TpaHLleen BCKpbITa NOYTU ropu3oHTarnbHas nayvka ronyobix u
BypbIX MMWH, Ha NpoTaXeHun 10 M HecornacHo 3anerapLmMx Ha NPocroe PevyHoro
rpaBuvs, NagaroLLero Ha tor nog yrnom 5°. AnntoBnansHble OTNOXEHUSA
HecornacHo nepekpbiBatoT 6onee gpesHUe rmuHbl. [1NockocTM cmecTuTens B
TpaHLLee He 0BHapyXeHO; 0QHAKO, B3aUMHOE pacnosioKeHue rMuH 1 rpaBus
no3BonseT caenarth BbIBOA, YTO Ha 3TOM yyacTke ABaXAbl NPOUCXOANNN
NoABWXKKM NO pasnomMy. PEKOHCTPYKLUMS CKnaavyaTon CTPYKTYpbl 4aeT 5-MeTpoBbIn
yCTyn, 4TO, B CpPe4HEM, COOTBETCTBYET 2.5-MeTPOBOMY BEPTUKANbHOMY
CMeLLeHMIo Npu KaxxaoM cobbiTnn. MNocnegHee 3HauyeHWe NPUHATO B KayecTse
pekoMeHAyeMON pacyeTHOMN BEPTUKanNbHOW NOOABWXKKM ANA 9TOr0 nepeceyeHust.

KnioueBcKkoMn pa3nom, oTBeTBNeHMe OT OCHOBHOro pasnoma (Taénuua 8.2,
Ne 6)

KrnitoueBckow pasnom nepecekaeT Tpyoonpoog okono MK 189 (Starstroi, 2004b).
370 nepeceveHne ObINO BCKPLITO TPaHLLEE B Xoae noneBoro obcrneaoBaHus
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oceHbto 2004 r. Paznom Obii1 06HapyXeH B TpaHLLee B OCHOBaHUN 0bpbiBa. ATO
HagBuWr, NPOCTUPAIOLLMICA C CEBeEpa Ha HOr U NagatroWwunin Ha 3anag nog yrnom 50°.
BepTukanbHoe cmelleHne no Hemy coctasnseT 0.7 M, UTO N peKOMEHA0BAHO B
KayecTBe peKOMEHAYEMOW pPacHEeTHON BEPTUKAIbHOW MOABMXKKM.

KniouyeBckon pasnom, NobeanHckuin yyactok (Tabnuua 8.2, Ne 7)

KntoueBckor pasnom nepecekaet Tpydonpood Ha K 208.5. Pasnom
npocTUpaeTcsa B OCHOBHOM C BOCTOKa Ha 3anaj W BblpaXkeH B BUAe ycTyna
BblicoTon 2 M. [MprumepHo B 100 M BOCTOYHEE NepeceyeHmns NpocTupaHme yctyna
MEeHSIeTCs C LUMPOTHOro Ha MepUaMOHarnbHoe, a ero BbicOTa yBenmunsaeTcs ¢ 2
M Ha LWMPOTHOM y4acTke 40 NpuMepHO 5 M Ha MepuanoHansHoM. o aHanoruu ¢
ycTynom KntoveBckoro pasnoma Ha CMUPHBIXOBCKOM ydacTKe, 5-MeTpoBbIN YCTYn
cooTBeTcTBYeT 6onee YemM 0OAHOMY CEMCMUYECKOMY COBLITUIO (CM. aHanu3
TpaHLwen Ha CMUPHBIXOBCKOM y4acTKe, onucaHHoun B paboTe bynrakosa v gp.,
2002, cpoenaHHbIn B pasgene 2.3.3, yactu 2 otdeta ABSC 2005 r.). lNMpusHaku
MHOrOKPaTHbIX CEMCMUYECKMX COBbITUI BbINK Takke 0BHapy>KeHbl B TpaHLLee Ha
nepeceveHun Ne 8 (cM. Huxe). KuHemaTnka pasnoma COOTBETCTBYET MNOABUXKKE
rPyHTa, onpefeneHHon ¢ y4eTOM MaKCUManbHOro ropu3oHTanbHOro
TEKTOHMYECKOro HanpsXXeHusa cxatusa B HanpasneHuy npumepHo CB 70°
(Fournier et al., 1994). PekomeHngyemas pacyeTHas BepTukanbHasi nogsukka
cocTtaBnget 2.0 M, 4To ABNSETCH YABOEHHOW BENUYNHOW NOABUXKKN BO BpeMs
OTAENbHOro cobbITUA Npu o6pasoBaHMK CyGLUMPOTHOrO yCcTyna ¢
npeobragaloLLen CABUrOBOW COCTaBMAOLWEN. TO KOHCepBaTMBHAs OLEHKa
COoOTBeTCTBYeT HabniogaemMomy KyMynsiTUBHOMY BEPTUKaNbHOMY CMELLEHWNIO Ha
3TOM nepeceveHun.

KnioueBckoi pasnom, CMUPHbIXOBCKUIM y4acTok (Tabnuua 8.2, Ne 8)

B TpaHwee, npongeHHoOM BOCTOYHEE Noc. CMUPHBIX, B OCHOBaHUK yCcTyna
obHapyxeHa pa3pblBHasi 30Ha MOLLHOCTbIO 6 METPOB C TPEMS OTYETNNBBLIMU
CMeCTUTENAMU MEPUANOHANBHOrO NPOCTUPaHUA, NagaroLlmMn Ha 3anaj B
cpegHem nof yrrom 45°. CymmapHoe cMelleHre cTpaturpaguyeckmx
rOPU3OHTOB B Npeaenax 6-mMeTpoBon 30HbI cocTaBnseT 2.0 M, XOTs eCTb
NPU3HaKW TOro, YTO NOABWMXKKM MO BCEM TPEM CMECTUTENSIM MPOMUCXOOUNN He
ofHoBpeMeHHO. Tem He MeHee, Npu OTCYTCTBMM Bonee TOYHOM OLEHKN MOABUXKKM
npv OTAENbHOM COObITUM, MOMHOE BEPTUKANbHOE CMELLEHNE Ha 2 M
pekoMeHO0BaHO B KA4YEeCTBE PacYEeTHOro BEPTUKANbHOIO CMELLEHUS .

KnroueBckon pasnom, NactennoBckum yvyactok (Tabnuua 8.2, Ne 9)

TpaHwesn, NponaeHHas BPyYHYHO Yepes yCcTyn 9TOro pasnoma Ha yyYacTke, rge oH
nepecekaet pyyen Kucca okono MK 300.6, He Bckpbina paspbiBa. OgHako,
NPUNOOHATbLIE PeYHble Teppachkl BbIpaXeHbl B BUCAYEM KpbiNe pasfioma BAOMb
py4bs Kncca, HO OTCYTCTBYIOT B NieXXavyeM Kpbine, YTO ABMASeTCH NPU3HAKOM
noasmxkek no Kniouesckomy pasnomy Ha aToM yyacTtke. Camasi Monogas teppaca
Ha 1.5 - 2.0 M BblILLIE COBPEMEHHOIO YPOBHSA MOMMbI pyybsa Knucca, 4To nokasbiBaeT
BEeNVUYUHY BEPTUKaNbHOro nepemMeLleHns B pesynbtaTe nocneaHen noaBUKKK.
PekomeHgyemas BenuuvMHa BepTUKanbHOW NOABWKKA Ha 3TOM y4YacTke
coctaenset 2.0 m.
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FactennoBckun pasnom nogHAaToro kpbina (Tabnuua 8.2, Ne 10)

B 500 m k 3anagy ot Bbixoda KnioyeBCcKOro pasnomMa Ha NOBEPXHOCTb Y py4bs
Kucca B ero Bucs4eM Kpbifie HaXOAMUTCA paspbiB C OMNyLEHHbIM 3anagHbiM
KpblrioM. Ha 3Tom yyacTke ycTyn paspbiBa MMeET BbICOTY 5 M. B TpaHwee 6bina
obHapyxeHa OCHOBHas! MIOCKOCTb CMECTUTENS U cepusi NOrpedeHHbIX NOYB B €ro
nexayem Kpbline. YeTbipe ropnsoHTa norpebeHHom NoYBbI, CoMeTalLmnecs ¢
KONNBUanNsHbIMU KITMHBSAMW, CBUAETENLCTBYIOT O 5 NOABMXKKAX MO 3TOMY
HapyLeHuto. MNMNoCcKoCTb OCHOBHOMO pa3pbiBa NagaeT Ha BOCTOK MO asumyTy 82° u
MOKpbITa LUTPMXOBKOW, NagatoLLlen Ha tor nog yrrom 62°. Takas opueHTUpoBKa
LUTPUXOB NOKa3bIBaET, YTO CMELLEHUS MO pPaspbiBY MMeNu NEBOCTOPOHHIO
COCTaBNALYI0. YTon HaKrnoHa WTPUXoB B 62° roBOPUT O TOM, YTO MpK
nocnegHen NOABMKKN BepTUKanbHOE CMeLLeHMe B 2 pa3a NpPeBOCXoanno
NeBOCTOPOHHIOW. Hanuume crnegos 5 anv3ogoB pa3pbiBOOOpa3oBaHus,
BbISIBITIEHHbIX NP N3y4eHnn TpaHLwen, npu obLuen BoicoTe ycTyna B 5 MeTpoB
JaeT cpeHIo BENUYMHY OOHOAKTHOM NOABWMXKM B 1 M no BepTukanu n 0.5 m
BMEBO, YTO U PEKOMEHAYETCS B KA4YECTBE MPOEKTHOrO CMELLEHUS.

BocTouyHo-MakapoBckue pasnombl (Tabnuua 8.2, Ne 11 - 14)

Ha nonyknnomeTpoBOM y4acTke Tpacchl Tpybonposoaa okono r. Makapos (MK
342.54 - 342.96) oH nepecekaeT criefbl YeTbipeX YETKO BblPaXKEHHbIX
MOBEPXHOCTHbIX pa3pbIBOB. Bce 3T HapyLleHus pacnonoXeHbl B BUCAYEM Kpbine
KnitoueBckoro pasnoma. Cam KniodeBckon pasfioMm NpoxoanT B MOpPe K BOCTOKY OT
3TOro yyactka. [1oBepXHOCTHbIE NPOSBIEHNS 3TUX YEThIPEX Pa3pbiBOB BUCAYETO
Kpbina Knto4yeBckoro pasnoma noYvty napannenbHbl, npoctupatotca B CC3
HanpaBneHUN U NPAKTUYECKN NPSMOSIMHENHBIL. Y BCEX Pa3pbIBOB OMYLLEHbI
3anagHble Kpbinbs. YCTyn paspbiBa N2 14 npeBoCcxoAuT yCTyNbl OCTanbHbIX
HapyLUEeHWI, pacnonoXeHHbIX CeEBEPO-BOCTOYHEE. [TPAMONIMHENHOCTL BLIXOAOB
pa3pbiBOB Ha MOBEPXHOCTU NMOKa3bIBAET, YTO 3TW HAPYLUEHNS SBMAIOTCA UMK
KpyTonagaroLwumMm Unm BepTUKanbHbIMU, YTO NPENATCTBYET pasBUTHIO
CYyLLLeCTBEHHOW HAZlBUroBOW COoCTaBnstoLLen cmelleHnin. Paznom Ne 14 6bin
nccnenoBaH B TpaHLlee, NPonaeHHoOM B 1.8 KM K tory oT nepeceveHums ¢
TpybonposogoM. B pesynbrarte Obifio yCTaHOBMEHO, YTO BEpPTMKaNbHas 1
COBUroBasi KOMMOHEHTbI NOABWXKM paBHbl U cocTaenaT 1.0 M. 3yyeHue
TpaHLLen, NponaeHHoM okono paspbiea N2 11, nokasano, 4To BepTUKalbHbIE U
caBuroeble cmelleHnsa coctapnsaoT 0.5 M. Takue xe BENUYMHbLI NPUHATBI 115
pasniomoB Ne 12 n 13 aHanorm4yHo BbipaXeHHbIX Ha NOBEPXHOCTM.

3anagHo-MakapoBckum pasnom (Tabnuua 8.2, Ne 15)

LLITpuxoBka Ha OCHOBHOM CMECTUTENE pa3pbiBa, 0GHapYXeHHas npu
o6crnegoBaHnmM TpaHLeW, NOKasbiBaeT, YTO CMELLEHUS MO 3TOMY
KpyTonagawoLweMy HapyLUEHUIO UMENN 3HAYUTENbHYIO NPaBO-CABUIOBYHO
COCTaBnsALWYH. BbisiBNEHbI NPaBOCTOPOHHNE CMELLEHWUS MO OCHOBHOMY
cMecTuTento, npoctmpatoiiemycs no asmmyty CCB 16° 1 nagatowemMmy Ha BOCTOK
nog yrnom 88°. LLITpnxoBka Ha NOBEPXHOCTN CMECTUTENS HAKITOHEHA Ha CEBEP
nog yrnom 15°. CTpoeHune WwBa paspbiBa NOATBEPXKAAET Hanu4ne npaBoro
cABMra, XoTsi BbICOTa yCTyna yKasblBaeT Ha LOBOSIbHO 3HAYUTENbHYIO
BEPTUKaNbHYI0 COCTaBMSIOLWYO cMelleHus. o pesynbTatam aHanusa
LUTPMXOBKWN Ha MIOCKOCTK pa3pbiBa 1 MOPAONornm ycTyna pekomeHayeTcs
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MPUHATL OAMHAKOBbLIE 3HAYEHUA BEPTUKANbHOWN U FOPU3OHTarbHOW
COCTaBMALNX MOABMXKM, paBHble 1.5 M.

MepeceyeHue c pasnomom peku YepHon (Tabnuua 8.2, Ne 16)

[laHHOe nepeceyveHne HaxoauTCAa B BUCAYEM Kpblne ocHoBHOro KntoueBckoro
pasnoma, NPoOXo4sLLEro B MOpe BOCTOMHEE pacCMaTpMBaeMoro yyacTtka. 3gech
Tpacca nepecekaeT NPSAMOSIMHENHbIN NOBEPXHOCTHLIN pa3pbiB pekn YepHon CC3
npoctmpaHnd. CTpyKTypHOE No3nLus, a Takke BbicoTa 1 AfvHA NpUpasioMHOro
yCTyna aToro paspbiBa CX0XW C TakoBbiMU Y BocTouHO-MakapoBCckux pasnomos,
HO paccMaTpvMBaeMoe HapyLleHNe nmMeeT NPOTMBOMNOSIOXHOE HanpaBneHme
rOpM30HTaNbHOrO cMeLeHusi. PekoMeHayeMble NPOEKTHbLIE CMELLEHMS TaKkke
aHanorm4yHbl TakoBbiM Yy BocTouHO-MakapoBCKkMX pa3pbiBOB, 3a UCKITIOYEHNEM
NPOTUBOMOJSIOXHOIO HanpaBfeHUsI TOPU3OHTANbHOIO CMELLEHUS.

Mepexopn yepes pasnom pekn KupnuyuHon (Tabnuua 8.2, Ne 17)

Pasnom peku KupnnyHon, 3akaptupoBaHHbii CTapctpoem (2004) B nogHATOM
Kpbine KnoveBckoro pasnoma, npeacraBnseT cobon NpaMoNIMHENHbIN
NMOBEPXHOCTHLIN pa3pbiB CCB npoctupaHus. 1o cBoUM xapakTepuctnkam aToT
pasnoM NOXOX Ha ONUCaHHbIE paHee HapyLleHus B BUCAYeM Kpbine KntodyeBckoro
pasfnoma, U UMeeT NPaBOCTOPOHHIOK COCTaBNALLYI0 CMELLEeHUS. YunTbiBas
CXO[CTBO CTPYKTYPHbIX XapakTepUCTMK U MOPAONOrMn NnpupasnomMHoro yctyna
paccmatpmBaeMoro HapylweHusa n pasnoma Ne 14 BoctoyHo-MakapoBcKom
rpynmnbl, pekoMmeHagyemoe pacHeTHOe 3Ha4YeHUe CMeLLEHNS MPUHATO MO aHanorum
C 3TUM pa3pbLIBOM.

KniouyeBckon pasnom B ycTbe peku KupnuuHon ( Ne 18 ncknroyeH mns
Tabnuubl 8.2)

PanoH ycTbsl pekn KnupnudHown Obin nccnegoBaH Ansi OLEHKU pacnosioXeHus
pasnoma Ha nepeceveHunmn c Tpybonposogom mexay MK 496 n 497. B xoge
nonesoro o6cnegoBaHnst, BbIMOSIHEHHOIO KOXXHEE PEKU, Ha toro-3anagHomn
OoKpanHe 60nbLUOro rpaBMHOIO Kapbepa, pacnonoxeHHoro B 400 M k 3anagy oT
Tpacckl TpybonpoBoaa 1 B 1 KM K ory oT peku, 6bin 0GHapyXeH 4eTko
BbIPaXXE€HHbIN YCTYM, 00paLleHHbI Ha BOCTOK. CMelLleHre NnacToB B rpaBMiiHOM
Kapbepe NnogTBepAnIo, YTo obpasoBaHme ycTyna CBA3aHO C NOABWMXKKOW Mo
pasnomy. OnyLeHo ceBepo-BOCTOMHOE Kpbino. MNpocTupaHue pasnoma,
NMPOXOASALLEr0 OKONO rPaBMNHOIO Kapbepa, 6rM3amMepuanoHansHoe.

Mpn obcnenoBaHnn, NPOBeAEHHOM CEBEPHEE YCTbS PEKU, OKOII0 Bepera Mmexay
XXenesHowm Aoporon 1 wocce Obin BbisIBEH pa3pbiB CEBEPO-BOCTOYHOMO
NPOCTUPAHNS C OMYLLEHHbLIM KOro-BOCTOYHbLIM KPbIFIOM, NepeceKatoLwmi rpaHuLy
MeXOY BbICOKOW Teppacon 1 NogHATON rofoueHOBOKM MOPCKOM Teppacon. Tam,
roe aToT YCTYN NepeceKkaeT rofioleHoBbIV 6eperoeon Ban, rpebeHb nocrneaHero
cMelleH Ha 2.7 M. OnyLLeHOo 0ro-BoCTOMHOE Kpbifo. ITa BenuymHa obina
NpUHATA B KAYECTBE pacYeTHOro BEPTMKANbHOIO CMELLEHNA. DTO NepeceyeHne
Oblnio obonaeHo.
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KnroueBcKkoM pa3nom, y4acToK K tory oT noc. Cosetckoe (Tabnuua 8.2, Ne 18
Alt)

K toro-3anagy ot noc. CoBeTckoe KnoyeBckon pa3nom cMeLlaeT pag peyHbiX
Teppac Bonb p. Ai. Pasnom BbipaXeH B BUAE PE3KOro, XOPOLLO
COXpaHUuBLLErOCH yCTyna, NPOCTMPAOLLIErocs B LIENOM C CeBepa Ha Hor.
CwmelLeHns no pasnomMy HapallMBanuchb C TeYEHMEM BPEMEHM, YTO NPOSBNAETCS
B YBENTMYEHUN BbICOThI YCTYyNa Ha Oonee BbICOKUX (OpEBHMX) Teppacax.
CoBpemeHHas norMa, BO3BbILWALWAACa Ha HECKOMbKO METPOB Ha PyCrioM pekMu,
He HapyLweHa pa3noMmomM. OgHako, 3amMeTHbI YCTYN BbICOTOM 2,7 M nepecekaeT
camyto HM3Kyto (MOSOAYH0) HaAMONMEHHYO Teppacy. OTO BepTUKanbHOe
CMeLLEeHNe SBNAETCA MUHUMArbHOM BENMYMHON, Tak Kak OCHOBaHWE 00pbiBa Ha
ONyLLLEHHOM nexayveM Kpblrie BO3MOXHO norpebeHo nog 6eperosbiMu
OTNOXEeHMAMM HEDOMbLUIOro BOAOTOKA, TEKYLLLEro BOONb pasnoma. Cnaboe
pa3BUTME NOYBEHHOTO CIOSI HA 3TOW Teppace yKasbiBaeT Ha ee
no3aHeronoLeHoBbIN Bo3pacT. BepTukanbHoe cMeLLeHne Teppackl Ha 2.7 M
ABNSETCS, NO-BMAMMOMY, pPe3ynbTaToM OQHOAKTHOW NOABWXKKMN MO pasnomy.

Pasnom nepecekaeT BTOPYIO HaAMNONMEHHYIO Teppacy Ha KXXHOW CTOPOHe
AonuHbl pekn An. Cyas no gaHHbIM NPpoMIMPOBaHUS, YCTYN MMEET CITOXHYHO
dopMy, UTO XapakTepHO A11s NONororo HajaBsura, OH U30rHYT B MaHe U BblpaXeH
B BUE YETKOW CTyneHu BbICOTON 6.44 M. YcTyn BbicoTon 6.44 M obpasoBarncs B
pesynbTate AByx nogsuxek. OgHako, n3-3a CnoxHon hopmMbl YCTyna Ha 3TOM
y4yacTtke, obycnoBneHHom obpasoBaHMEM HaZpasfOMHOW CKNnagku,
BepTMKanbHOe CMelleHne Teppackl No pa3noMy MeHbLUe BbICOThl ycTyna Ha 0.99
M, YTO COOTBETCTBYET BbICOTE 06paTHOro yctyna, obpalleHHoro Ha 3anag.
MoaTomMy, cymMapHas BepTuKanbHasa COCTaBnsAoLLas TEKTOHUYECKOro CMeLLeHns
Ans oByx cobbiTuii coctaBnsaeT 5.45 M. Tak kak nocrnegHee cobbiTue BbI3BaIo
BepTMKanbHOE CMeLLEeHNe Ha BENUYUHY OKONO 2.7 M, npeanocreaHee cobbiTve B
3TOW YacTu pasfioMa NpMBEsIo K MOYTU TaKOMY Xe BEPTUKANTbHOMY CMELLEHUIO MO
PpoHTanbLHOMY ycTyny. 3Ta BenMynHa u pekoMeHgoBaHa B KauecTBe pacyeTHON
BEPTUKANbHON NOABWKKN.

KnioueBckoM pa3nom, y4actok peku Jlebskba (Tabnuua 8.2, Ne 19)

K toro-Boctoky oT noc. CoseTckoe KntoueBckon pasnom obpasyet
NpMBnM3nTenbHO TPEXKUNIOMETPOBYIO NEBOCTOPOHHIOKD KYNINUCY B panioHe p.
Jlebskbsa. B pesynbTate peKorHocLMpoBOYHOIO KapTUpOBaHWs ObIno
YCTaHOBIEHO, YTO pPa3fioM TAHETCH Ha paccTosiHME OKOIo 1 KM Ha ceBep, rae ero
nonoXeHne onpegenseTcs no NONoroMy ycTyny BOCTOMHOW 3KCMO3ULIMM BbICOTON
3 M, KOTOpbI CMeLLaeT HU3KYI0 PEYHYIO Teppacy Ha KXXHOM GOpTy AOMNWHbI p.
Harnba. HesHauuTenbHas KpyTuaHa ycTyna ykasblBaeT Ha TO, YTO pasfoM He
[OCTUraeT NOBEPXHOCTM CMELLEHHON Teppachl, a HanpoTue, dopmupyeT
MOHOKITMHanNbHYIO NpypasnomHyto Mokposckyto cknagky. K cesepy ot
AedopMUpoBaHHOM Teppackl okoro cena MokpoBka Ha NpocTUpaHuM pasnoma Ha
NPOTSXKEHMMN OKOJTO 4 KM pacrnonaratTcsi COBPEMEHHbIE NMOWMBbI U
MeaHapuvpytowme pycna pek Hanba m Jlebsxba. B xoge nonesoro o6cnegosaHus
3TOro parioHa Kaknx-nmbo NpusHaKoB pasfioMa Ha HU3KMX NoMMax 0BHapyXeHOo
He 6bino. B xone nonesbix pabot 2005 r. 66110 NpongeHo 7 wypdos rnybunHon
3.5 M B cpegHeMm, ons Toro, Ytobbl YCTaHOBUTbL, MPOUCXOLMUT N peskoe
N3MeHeHne cocTasa rpyHTOB BAOIMb MOMOCH 0TBoAA Tpybonposoaa npu ero
nepexofe vepes npegnonaraemMbin pasnom. OTaenbHbIEe CNOU FpyHTa YeTKO
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BblpaXeHbl B pa3BefouHbIX Wypdax, HO rnybuHa nx 3aneraHns B cemu wypdax
NPaKTUYECKN He OTNINYaeTCsl, YTO roBOpUT 06 OTCYTCTBUM CrEAOB CMELLEHUI
BOOSb Noriockl oTBoAa. OTCyTCTBME pa3pblBOOGPa30BaHNsA Ha 3TOM yyacTke
noaTBEpPXXAEHO M NO pe3yrbTaTtam AONOSNHUTENbHbLIX ManornyOuUHHbIX
reopmanyeckmx nccrneaoBaHuin.

Ha ocHoBaHuM 3Tnx AaHHbIX ObiN caenaH BbIBO4, YTO, CKOpee BCEro, B panoHe
MK 520 (T.e. B6nn3un nepecedeHmns Ne 19) KnitoueBckor pa3nom He gocturaet
AHEBHOMN NoBepxXHOCTU. Mbl nonaraem, YTo reoriorMyeckumM NPosiBNEHNEM
cnenoro KntoyeBckoro pasnomMa aBnsioTca gedopmaunn naneoreH-MmnoLeHoBbIX
OTMOXEHUI, NPOSABMEHHbIE HA CenMopa3sBeJoYHbIX NPOUNAX, HO YTO
pa3pbIiBOOpa3oBaHe He pacnpoOCTPaHSNOCh 40 YPOBHSA AHEBHOW NMOBEPXHOCTH.
HepedopmnpoBaHHble ronoueHoBbIe TOPMSHMKK, NepekpbIBatoLLmMe
AedopMUpoBaHHbIe NaneoreH-MMoLEHOBbIE OTNOXEHUS, CBUAETENLCTBYIOT, YTO
HW B rofioueHe, H1, BO3MOXHO, B NO3AHEM MIENCTOLEHE Ha 9TOM y4acTke He
ObIN0 HKU cKNagyaTbIX, HX pa3pbiBHbIX Aedopmauunin. 3Tn HabnwaeHns
NMO3BOMSAT roBOPUTL 06 OTCYTCTBUN aKTUBHOMO Pa3pbiBO- UIN
ckrnagkoobpa3soBaHUA Ha 3TOM yyacTke, B COOTBETCTBUM C MPUHATLIM A11S
npoekTa onpeaeneHnem akTUBHbIX PpasroMOB.

KnioueBckoM pa3nom, y4acTok K 3anagy ot HOxxHo-CaxanuHcka (Tabnuua
8.2, Ne 20 n 21)

Tpw reonornyeckmx u reoMopdonormiecknx NHauKaTopa CMeLLeHns no
paspbiBaM B NPOLLIOM Obifin nccneaoBaHbl U U3MepeHbl ¢ TEM, YTOObI
OoxapakTepu3oBaTb He4aBHIO NaNeocencMoiorMyeckyto UCTOPUI0 pasBuUTUS
KnitoueBckoro pasnoma k 3anagy ot KOxHo-CaxanuHcka. Takumu npusHakamm
ABNAITCA: 1) HANMUKMe peyHbIX Teppac pyybst MIMaHOBKa BbILE MO TEYEHMUIO OT
BbIx0a pasfnoma Ha NoBEepPXHOCTb; 2) CTPOEHMEe U cTpaTurpadus NoBEPXHOCTHbIX
OTNOXEHWI, BCKPLITLIX B UCCNeaoBaTENbCKOW TpaHLUee, NPoNaeHHON Yepes
pasnoM; 3) Hanu4mMe NPMpPasnoMHOro yCcTyna Ha yvyacTtkax, rae pasnom
nepecekaeT peyHble Teppackl. OLeHKN BEPTUKANbHOW COCTaBNAIOLWEN CMELLEHNS
AN Tpex nocrneaHnx NoABMXeK ObiNn caenaHbl Ha OCHOBaHUKM aHanunsa
HECKOIbKMX IPpYNn AaHHbIX, MONYYEHHBIX NPY NPOBEAEHUN U3MEPEHUI B
TpaHLlee, Ha Teppacax 1 Ha ycTyne. BepTukanbHas cocTaBnsaoLwas cMeLLeHns
npv nocnegHen (ronoueHoBON) NOABKKKE NO pasnomy coctasndet 4.0 £0.3 m.
MpeanocnegHee cobbITUE NPUBENO K BEPTUKANbHOMY cMeLleHunto Ha 2.0 + 0.3 ™,
a npepgulecTByoLlas NOABMKKA CONPOBOXAanacbk BEPTUKaNbHbIM CMELLEHMEM Ha
2.0 £ 0.6 m. MNpun 3TUX nccnegoBaHMsIX 06bIYHO HAbM4ANNCL NPU3HAKN
HagBMroOpa3oBaHUS, MPU3HaKN XKe COBUIOBbIX CMELLEHNA OTCYTCTBOBAM.
PekomeHngyemasi npoekTHasi 3-x MeTpoBas BepTuKanbHas Nogsuxkka paccyntaHa
Kak cpegHee apudmMeTrmdeckoe HabngaeMblix MakCUMarbHbIX U MUHUMAarbHbIX
cmelleHni. To, YTo cmelleHns Ha 2.0 M npoucxoaunu ABaxabl, He NPUHUMANoCh
BO BHMMaHMe.
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8.5.2 Cencmunyeckme aBmxeHus rpyHta (Cemcmmnyeckue Bo3nemncTeums)

Cpeau obbekToB npoekta CaxanuH |l onacHOCTb CENCMNYECKUX ABMXKEHUIN
rPyHTa Npu 3eMreTpsiceHnsX Hanbonee BbICOKa HAa MOPCKUX NnaTtdopmax OKono

CeBepO-BOCTOYHOro nobepexbs octpoBa 1 Ha OBTK, koTopble pacnonoXeHsol
B6nm3n MunbTyH-Mopomarickoro n BepxHe-NunbTyHCKOro pasnomMos,
onpefensiowmnx ypoBeHb CEMCMNYECKon onacHocTu pernoHa (Puc. 8.9). Ha
obbektax CII/TOH/BITY, pacnonoXxeHHbIX okoso noc. lNpuropogHoe Ha ceepo-
BOCTOYHOM Bepery 3annBa AHMBA, ONACHOCTb CECMUYECKNX BO3OENCTBUI HNXKE,
C Y4EeTOM WX YAANeHHOCTN OT OCHOBHbIX CEACMOreHepUpPYLLNX 30H,

pacnosoXeHHbIX BAOMb 3anagHo-CaxanuHckoro xpebTa M B MOpe y 3anafHoro
nobepexbst octposa (Puc. 8.10; EQE, 1996b; ABSC, 2002;
Poccrtponmnsbicekanns, 1998; URS, 2002).
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Puc. 8.9. KapTa pacnonoxeHus y4yactkoB nnatdopm JlyHckas-A,

MunbtyHckaa A n B, a Takke OBTK OTHOCUMTENIbHO 30H aKTUBHbIX
pa3nomoB Ha ceBepe CaxanuHa.
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Puc. 8.10. KapTa pacnonoxeHusi y4yacTKkoB 3aBofa Mo npousBoAcCTBY
CXWXeHHoro npupogHoro rasa (CIr), tTepmuHana oTrpy3ku HedpTun
(TOH) u BbIHOCHOTO Npu4yanbHoro yctpounctea (BIMY) oTHocutenbHoO
30H aKTUBHbIX Pa3fioMoB Ha tore CaxanuHa.

MoBTOpsAieMOCTL 3eMneTpsicCeHumn

lMonepeyHoe TeKTOHUYECKOe cxXaTue B LieHTpe 1 Ha ceBepe CaxanuHa B none
CKMMAIOLLNX TEKTOHUYECKNX HAaNPSXXeHU BOCTOK-CEBEPO-BOCTOYHOMO
HanpasneHus (Fournier et al., 1994) coctasnset okono 1 — 2 mm B rog, (Bulgakov
et al., 2002). Ecnv npegnonoXxuTb, C UCMOMb30BaHUEM KOHCEPBATUBHOIO
nogxofa, YTo BCe 3TO COKpalleHve peannsyeTcs NepneHanKynsapHo K
npocTupaHuio KnoyeBCcKoro pasnoma no BCen ero AnvHe, Toraa noBTopsieMOCTb
BepPTUKanbHbIX CMELLEHUIA, NpuBeAeHHbIX B Tabnumue 8.2, cBa3aHa NpocTon
CUHycoMaanbHON 3aBUCUMOCTLIO C YrIoM NageHusa pasnoma. [na cpeaHen
CKOPOCTU cokpalleHusa 1.5 MM B rod, roqoBasi CKOPOCTb BEPTUKANbLHOIO NOAHATUS
coctasnget 1.30 MM B roa ansa Haggura ¢ yrrnom nageHus 60° 1 1.06 mm B rog
ansa yrna nagenus 45° (cm. ABSC [EQE], 2000). TunnyHoe BepTuKanbHoe
cmelleHne B Tabnumue 8.2 anst nepeceyeHnii Tpybonposoaa ¢ KnioueBckum
pasnomMom cocTtaBnsieT 2 M (T.e., 2000 mm). [leneHne 3ToM BEMUYUHBI Ha
CpeaHerodoByl0 CKOPOCTb NOAHATUSA JaeT KOHCEePBaATUBHYIO OLEHKY
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NMOBTOPSIEMOCTM TUMUYHOIO BEPTUKANbHOIo cMelleHns B Tabnumue 8.2 okono
1500 - 1900 neT B 3aBUCMMOCTM OT pearibHOro nageHuna pasnoma. lNMepuopg
NoBTOPSEMOCTM Boree 3HaUYNTENbHLIX BEPTUKATbHbLIX CMELLEHUI
MponopLMOHanbHO yBENUUMBAETCS. Tak Kak paspbiBbl B NOAHATOM Kpbifie
HaJBWra UMetoT CITOXKHble COOTHOLLIEHUSI CO CMELLIEHUEM MO €ro rMaBHOWN
MMOCKOCTM U C N3rMbaHneM B €ro BUCAYEM Kpbine, A58 TakuX HapyLUEeHUA aTa
npocTas MeTodoNorns cKopee BCEro He NoaxXoaunT.

MeToauka oLieHKU CeMCMMYEeCcKon onacHoOCTH

BepoATHOCTHbIN aHanu3 cericmudeckon onacHoctn (BACO), paspaboTaHHbin gns
NPOEKTUPOBAHUS MHXXEHEPHBIX COOPYXXEHWI, OblN BLINOMHEH ANs NpoeKkTa
CaxanuH Il (EQE, 1996b; URS, 2002; URS, 2002). BACO gnsa no6oro 3agaHHoro
MyHKTa B OCHOBHOM BKIO4AET creayowme aTanbl:

e onpepgeneHue o4aroBblX 30H B pa|7|0He nnowaakn, B KOTOPbIX BO3SMOXHO
BO3HUKHOBEHNE 3eMJ'IeTp$|CGHVIIZ;

e cocTaBrieHue 6a3bl AaHHbLIX MO 04Yaram 3eMIeTPSICEHMIA B panioHe
nccrnegoBaHui, BKIOYasi UCTOPUYECKNE U UHCTPYMEHTanbHbIE AaHHbIE a
TaKke, NPU UX HaNU4YUKU, NaneocencMonormyeckme aHHble;

e onpegeneHne napameTpoB rpadukoB NOBTOPAEMOCTN (CENCMUYECKON
aKTUMBHOCTW, yrna HakrnoHa rpaduka NnoBTOPSAEMOCTU - KoapdumumeHTa b no
'yTen6epry-Puxtepy n MakcrmansHOro BO3MOXHOIo 3eMNeTpsaceHuns),
onpeaensoWmnx cemncMu4eckue XxapakTepmucTMKN KaXKgoro oyara, Ha OCHoBe
NCTOPMYECKMX CBEAEHUN N HAbNoOeHU 3a 3eMNETPACEHNAMH, a Takke
NMEIOLLIMXCS reonormyeckmx AaHHbIX no 6onee KpynHbIM 3eMNeTpsACeHnsaM;

e paspaboTka COOTBETCTBYIOLLEN MOAENN CENCMUYECKOTO BO3AENCTBMS,
BKIOYAIOLLEN OLEHKY 3aTyXaHusi CEMCMUYECKMX konebaHuii n ee
NM3MEHYMBOCTb B 3aBMCUMOCTU OT PacCTOsIHUSA, MarHUTydbl U nepuoga
konebaHui;

e OLEHKa rogoBOW NOBTOPSIEMOCTM MPEBbILLEHUS BbIOPaHHOIO YPOBHS
CeCMMYEeCKNX BO3AENCTBUI MO cnefytowen dopmyne;

AX2xl= v, L HX=XIMRI (M) o (r|mydr dm

Sourcesi M, RM

* rae A[X=x] - rogoBasi NOBTOPSAEMOCTbL NPEBbLILIEHUS BbIOpPAHHOIO YPOBHS
CEeNCMNYECKOro BO3LENCTBUA Ha NSowagke X=X; V; - YACIIO 3EMIIETPSICEHUN C
Marumtygomn ot M, 4o My B i-M cercMmyeckom ovdare B rog; M, -
MUHUMarbHaa MarHUTyAa, MMeroLas TEXHUYECKYH 3Ha4YMMOCTb; Myax -
MakcuMaribHas npegnonaraemasi MarHuTyga 3eMreTpsiCeHUsi B JAaHHOM
ovare; P[X=x|M,R] o603Ha4aeT yCrnoBHY BEPOATHOCTb TOrO, YTO BblOpaHHLIN
YPOBEHb CENCMMYECKOro BO3AENCTBUSA NpeBbILlaeTcs Ansa gaHHOW MarHuTyabl
n pacctosiHus; fy(m) - NOTHOCTL pacnpeneneHns BEPOATHOCTU MarHUTyAbl
3emneTpsceHus:; and fru(rlm) - NNOTHOCTL pacnpeaeneHns BepoATHOCTH
paccTosiHMA OT o4yara 3eMneTpPsSCEHMS OO UCCNeayeMOoro NyHKTa;

e onpegeneHune pesynbTupyrowero CEeNCMnYecKoro YCKOPEHNA B KOHKPETHOM
NYHKTE€ OTHOCUTEJIbHO OﬂOpHOI7I nrowankn ¢ y4eTom peakunm paspesa
FPYHTOB B MUCCleayeMOM MyHKTe.
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CEMCMUYECKUE BO3OENCTBUA HA NITOLWALOKAX COOPYXXEHUIA
Mopckue nnatdopmbl n BeiHocHoe MNMpuyansHoe YcTponcTeo

CeicMmunyeckue ycnosus nNnoLwagok pasmeLleHnss MoOpckmMx nnatgopm Ha
JlyHckoM 1 MnbTyH-ACTOXCKOM MECTOPOXAEHMAX ONPEAENSsNIUCH C
NCNosib3oBaHUEM KpUTepMEB CENCMOCTOMKOMO NPOEKTUPOBaHMUS, pa3paboTaHHbIX
AMepUKaHCKUM HeTAHBIM MHCTUTYTOM B [1pakTuyeckom pykoBoacTBe Ans
NNaHMpoOBaHNSA, NPOEKTUPOBAHMSA U CTPOUTENBCTBA 3aKPeneHHbIX MOPCKMX
nnatdopm (APl RP2A) (EQE, 1996b; ABSC, 2002). APl RP2A pekomeHayeT
paccmaTpuBaTb CENCMUYECKME BO3AENCTBUS OBYX YPOBHEN NPY NPOEKTUPOBaHNA
3aKpenneHHbIX MOPCKNX COopyXeHWI. MepBbiii YpOBEHb - 3TO NPOEKTHOE
3emnetpsiceHne (M3), onpegensemoe kak ceMCMUYecKoe BO3gencTemne, Kotopoe
¢ 000CHOBaHHOW Joner BEpPOATHOCTM He ByaeT NpeBbilLeHO BO BpeMs
aKcnnyaTauun nnatdopMebl (B 3TOM criyvyae nepuog noBTOPSEMOCTU HECKOSbKO
GonbLue nepuoaa, UCMOMb3yeMoro npu NPOEKTUPOBaHUM MEPONPUSTUIA MO
3aluTe OT MOPCKUX BOSH C Y4€TOM HeonpeaeneHHOCTU OLEHKN CeNCMNYECKNX
BO3OENCTBUI U pasnmMunii Mexay TEXHUYECKMMU TpeboBaHNSIMU K
NPOEKTUPOBAHMIO MEPOMPUATUIN NO 3aLLMTe OT MOPCKMX BOSH M No obecnedeHunto
CencMocTonKkocTU. B toxkHon KanudopHum nepmnog noBTopsaeMocTn gn4d
KanuTarnbHbIX COOpYXeHu 00bl4HO cocTaensieT 200 neT). BTopon ypoBeHb - 3TO
MakcuMarnbHoe pacyeTHoe 3emneTpsaceHne (MP3), onpegensemoe kak
ceicMMyecKoe BO3ENCTBME, Bbl3blBAEMOE PEOKNUM CUMbHBIM 3eMMEeTPSCEeHNEM
(Takoe cencMmnyeckoe cobbiTe MOXET NOBTOPATLCH pa3 B HECKOMbKO COTEH U
ThicaY neT). CneumansHbiMU TpeboBaHMSMU K MPOEKTUPOBAHNIO
ycTaHaBnmBaeTcs nepuog nostopsemoctn B 200 net ans N3 n 3000 net anga
MP3. [Insa Bo3gencteum ypoBHS 13, nmerowmnx cpaBHUTENbHO HEDOOMbLLYHO
BEPOATHOCTb NPEBLILEHNS B Nepuog 3Kcnnyataumm nnatgopm, CoopyKeHns
OOJMKHbI ObITb 3aNpPOEKTUPOBaHbI TaKMM 06pa3omM, YTOObI OHM He BbInK
NoBpeXaeHbI MPU TaKOM COObITUM MUIK BbINN NOBPEXAEHBI HE3HAYNTENBHO.
Mocne Takoro cobbITMa MoXeT noTpeboBaTbCa OcTaHOBKa paboT Ha nnaTdopme
n ee obcnegoBaHme. M3 ansa MOPCKNX COOPYXKEHU UMEET Neprog
nostopsiemocTtn 200 neT n cooTBETCTBYET NMKOBOMY YckopeHuto (PGA)
npumepHo 0.1g.

Bospgencteuga ypoeHs MP3, COOTBETCTBYIOT PeAKUM CUITbHBIM 3eMITETPACEHUAM C
0O4YeHb Mariov BEPOATHOCTLIO NPEBbLILIEHMS 3a NEPUOA SKCMyaTauum
coopyxxeHui. Npn 3Tom JonycKaeTcs, YTO ArieMeHTbl KOHCTPYKLUKN MOTyT
UCNbITbIBaTb NnacTuyeckue gedopmauum, Ho He JOMKHO NPOU3ONTU KX
HEMpUeMIeMoro paspyLleHusl, Takoro, Kak nofnHoe obpyLueHne, NPUBOLSALLETO K
XepTBaM M 3Ha4YUTENLHOMY yLlepby aAnsa okpyxatowlen cpeabl. MP3 ons Mopckmx
coopyxeHnn nmeet nepmoga nostopsaemoctn 3000 neT n cooTBETCTBYET
NMKOBOMY yckopeHuto pasHomy 0.38g.

INnatdopmebl P-A, P-B n LUN-A cnpoekTnpoBaHbl C MasiTHAKOBbIMUW ONopamu
(Friction Pendulum Bearings) (Mexay BEpXHUM CTPOEHMEM M OCHOBaHUEM) C TEM,
4YTO6bI MMHUMN3NPOBATL CEMCMUYECKMNE Harpy3kn Ha BEPXHUE CTPOEHMS
nnaTdopm.

[na BITY Obina npuHATa koHcepBaTUBHAs OLEeHKa BO34enCTBMSA YpoBHA MP3
paBHas 0.42g. Harpyskn oT ceicMnYecKknx Bo3nencTBns ABnA0TCA OQHUM U3
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HECKOITbKMX BUOOB Harpy3okK, KoTopble MOTyT Ae/CTBOBaTL Ha 3TO COOPYXeHWe
(Oapyrve Buabl Harpy3okK: CTONKHOBEHWE C Kopabnem, okeaHUYeckue TeveHus,
BOJIHOBbIE 1 BETPOBbLIE HArpy3kun). CnegyeT OTMETUTb, YTO Harpysku, Bbl3biBaeMble
CEeNCMNYECKNMN BO3OENCTBUAMMN, HE ABMAIOTCA OCHOBHBIMU NMPOEKTHLIMM
Harpyskamu ans BIy.

8.6.2 O6beauHeHHbIN BeperoBon TexHonornvyecknn Komnnekc (OBTK)

MpoekTnposBaHune coopyxeHnin bKI Begetcsa B cooTBeTCTBMM C EBpOnencknm
Crangaptom 8 ENV 1998 "TlpoekTHoe ObecneveHne CencMoOCTOMKOCTH
CoopyxeHun" (EBpokop 8). PacueTHbIn nepuog nostopsiemoctu (PIMM)
NMPOEKTHOro 3eMMEeTPACEHUSA NPUHAT paBHbIM 475 rogam, a pac4eTHoOe NUKOBoe
yckopeHue paBHbim 0.25g.

OB6bIuHbIe cTpouTenbHbIE HOPMbI, Takue Kak EBpokoa 8 n Poccuickue Hopmbl,
npegycmaTpvBatoT CEACMOCTOMKOE NPOEKTUPOBAHNE Ha OAUH YPOBEHb
cencMmnyecknx Bosgencteun. C Tem, YTobbl 0becneumTb 40CTaTOUHbIA YPOBEHD
6e3onacHOCTM NPU NCNOSIb30BaHMM NMUKOBOIO YCKOPEHUS, COOTBETCTBYHOLLIErO
NPOEKTHOMY 3eMIEeTPSACEHMNI0, HOPMbI NpeaycMaTpyBatoT YPOBHU
OTBETCTBEHHOCTU COOPYXKeHus. [1nsa Kaxkgoro CoOopyXeHus 3TOT YpOBEHb
onpegensieTcs ¢ y4eToM npeaHasHavyeHns oobekTa 1 TSXKECTU NOTEeHUManbHbIX
NoCrneacTBur ero paspyLueHus.

8.6.3 3aBoa CINIr u TOH

3aBsop no npoussoactey CINI™ n coceaHuii TepmuHan otrpysku Hedptn (TOH)
HaxoOaTcsa K BOCTOKY OT pekn Mepesi Ha ceBepHoM Gepery 3anvBa AHUBa OKOMO
noc. MNpuropogHoe u B 18 kM Kk BocTOKy OT r. Kopcakos (PoccTponnsbickaHus,
1998; Dames and Moore, 1998; Neopuck, 2001). beperoBbie 06bEKTLI 3aHNMaOT
HM30Bbs AonuHbl p. Mepes, pyyses Nonybon, Mpemyuunn n BogonagHein.
Haunbonee KpynHbiM BOOOTOKOM sABRsieTcda p. Mepes, JONUHA KOTOPOW BbITAHYTa
B HOro-toro-3anagHoM HamnpasneHur BOoNb NPOCTUPaHUSA OCHOBHBIX CTPYKTYP.
Y4acToK NOKPbLIT FOPU3OHTarNbHO 3aneramLlmMmMm YeTBEPTUYHBIMU OTIOXEHNAMN,
COCTOSALLMMN N3 YepeayoLLMXCS CIOeB Nnecka, rpaBus 1 ranbky B HYUXXKHEN YacTu
paspesa, a TakKe Cynecwu, CyrfvHKa 1 rluHbl B BEpXHEN 4YacTu paspesa.
UeTBEepTUYHbIE OTNOXEHMS NOACTUNAOTCA NO34HEMENOBLIMU aprunnaMTamMu u
anespornuTamMmu BbIKOBCKOM cepun, CMATBIMW B Y3KME CKNaaKu U HapyLUEeHHbIMK
paspbiBaMMu.

Bonee gpeBHWe pasnomel B npegenax ydactka bbinv akTUBHbI B 4OYETBEPTUYHOE
BpeMs. Hanmune HecKonbKnx MOPCKMX Teppac NO3BOMSIET NPeAnoNnoXnTb, YTO B
cpegHeveTBEPTUYHOE BPEMSI MPOUCXOANIIO Nepuoanyeckoe NogHaThe
TEPPUTOPUN, XOTA HEKOTOPbIE U3 HUX BEPOATHO CHOPMUPOBANUChH 13-3a
N3MEHEHUI YPOBHA MOPS, CBSI3AHHOIO C NO3AHENIENCTOLLEHOBOM ONeAeHEHNEM
(Dames and Moore, 1998; PoccTponnsbickanms, 1998). Hu nocTtoBepHble, HU
npegnonaraemble paspbiBbl HE CMELLAOT anmnoBranbHbIe OTOXEHWS.
JInHeameHTbI, BblAENEHHbIE HAa KOCMUYECKNX CHUMKAX, COOTBETCTBYIOT
3aKapTUPOBaHHbLIM pasfnomMam, HO HU OAMH U3 HUX HE UMEET BbIPaXXEHHbIX
reoMopdonorMyeckmx Unm Tonorpacryeckmx NPOSBIEHNA, XapaKTEPHbIX ANg
rOnoLUEeHOBbIX UMW NO34HENNENCTOLEHOBbLIX Pa3pbiBOB. Mpn3Hakn HegaBHEN, HO
He3HauMTeNbHOM NOABWMKKN €CTb NO pa3pbiBY Y pyybs BogonagHoro okono
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nnowaaku TOH. 3To HapylleHue npoxoauT Ha paccTtosHuu 1 km ot TOH (Puc.
10) n npeactaendaeT cobon B3GpOC co cmeLeHmeM meHbLie 0.5 M.
PagunoyrnepoaHbii Bo3pacT obpa3suoB Topda B 30HE pasfioma NokasblBaeT, UTO
nocrnegHasa NoABMKKa npousoLuna He nosgHee, Yem 3700 net Tomy Hasag. C
y4yeToM HabngaemMon BENUYMHbI CMELLLEHMI U SKCTpanonsaumm rpadmka
NOBTOPSAEMOCTU NS paioHa MOXXHO cAenaTtb BbIBO4, UTO C paspbiBOM MOXET
ObITb CBSI3aHO 3EMIIETPSICEHME C MaKCUMarbHOW MarHUTygon My = 6.5 1
nepnogom nostopsemMocTun okosno 4500 ner.

AHTUcencmmnyeckoe npoektnposaHue 3asoga CI1lm ocHoBaHO Ha pasnnynsax
mMexay sosgencTeusamn yposHen N3 n MP3. Komnnekc 6yaeT 3aanpoektupoBaH
Ha BO34enCcTBMSA YpoBHSA 13, 4TOOLI BblAepXaTb Takoe 3emneTpsiceHne 6e3
3HaAYNTENbHbLIX NOBPEXOEHUIA C TEM, YTOObI MOXHO ObIfI0 MPOAOCIKUTL €ro
3KcnnyaTauuio nocrie obbIYHOro NpeanyckoBoro obcneaoBaHmsa u/mnu
MUHUManbHOro pemoHTa. lNpu N3 gonyckaeTcsa oTKAYEHUEe KOMMeKca u
He3HauuTenbHble NnoBpexaeHus. N3 onpegeneHo, kak cencMmmyeckoe
BO3JENCTBMNE CO CpegHMM NepUoaomM NOBTOPSAEMOCTU B 475 neT, KOTOpOMY
cooTBeTCTBYET NMKkosoe yckopeHne 0.18g.

MP3 cooTBeTCTBYET BO3AENCTBUIO, A4J1S1 KOTOPOro 6yayT NpoBeAeHb! NOBEPOYHbIE
pacyeTbl NPOEKTOB OTAENbHbIX coopyeHui 3aBoga CIIT, Bknovas pesepByapsbl
CII ¢ Tem, 4TOBLI U3bEXATL KATACTPOHNYECKOrO pa3pyLUEHNI KOMMEKCa.
Heobxogumo n3bexaTb CyLeCcTBEHHON yTeukn yrinesogopoaoB. MP3 ans uenen
NPOEKTUPOBAHMSI COOTBETCTBYET 3EMITETPSICEHUIO CO CPEOHNM NEPUOOOM
nosTopsiemocth 10,000 net. EMy cooTBeTCTBYIOT NMKoBbIe yckopeHus B 0.47g.

MpoekTupoBaHue komnriekca TOH 6yaeT BbINOIHEHO B COOTBETCTBME C HOPMaMM
EBpokoa 8. AHTUCECMMYECKOE MPOEKTUPOBAHME YYUTLIBAET BO3AENCTBUA C

3P PEKTUBHBLIM NUKOBbLIM YckopeHneM 0.18g, COOTBETCTBYIOLLMM 3EMMETPACEHNIO
C pac4yeTHbIM Nepnogom nostopsieMocTn 475 net. HedTaHble pesepByapbl byayT
3anpoeKkTMpoBaHbI Tak, YTOBbl MCKITIOYUTL UX KaTacTpoduyeckoe obpyLueHme unm
CYLLIECTBEHHYIO yTeuKy yrnesogopoaos npu MP3 ¢ pacyeTHbIM nepuoaom
nosTopsiemocTu B 5,000 neT, KOTOPOMY COOTBETCTBYET NMUKOBOE YCKOpPEHWe
0.39g. 3710 03HauaerT, 4YTO, XO0TA paboTa TepMmnHana bygeT ocTaHOBMNEHa U
notpedyeTcs ero peMoHT, He Npou3onaeT KatacTpodryeckoro pasnmea HedTu.

OnacHoOCTb LyHamm

[aHHble no HabnogeHWo 3a NpunMBamMmn Ha XXHoM CaxanuHe cobpaHbl 3a
nocnegHue 40 net B r. KopcakoB (PocctponmsbickaHns, 1998). 3a aTto Bpems
3anucaHo 30 mapeorpamMmm LyHamu. MNMyHKT perncTpaumm HaxoauTcs B raBaHu r.
KopcakoB, OTropoOXeHHOW OT OTKpbITOro Mops. Noatomy, 3aapermctTpnpoBaHHas
BbICOTa LlyHamMu, NO-BUANMOMY, MMHUManbHa. LlyHamu 3aTtonunu nopt B 1952 1.
nocne 6onbLuoro Ynnuiickoro semneTtpsiceHnsi B mae 1960 r. B 1952 r. uyHamu
ObIN10 BbI3BAHO 3eMIeTpACeHUeM, NpousoLlealiumMm BoctoyHee KamyaTtku. Beicota
LuyHamu B nopTy coctasuna 0.9 M. BeicoTa uyHamu oT 6onbLioro Yununckoro
3emneTpsiceHnst 1960 r. 6bina npumepHo 1.5 M., XOTA TOYHas BbICOTa 3TOrO
LyHamu He MOXeT BbITb onpeaeneHa, NOCKONbKY NeHTa 3anucbiBatoLLLEro
YCTPOWCTBA 3aKoH4YUNach Ao ero okoH4aHus (Pocctpoinmabickanus, 1998). Cyasa
MO 3anuMcsiM BCeX OCTarbHbIX LyHaMu, X BbicoTa Bblfia 3HaYMTENbHO MeHbLLE,
YeM Npu 3TUX ABYX coObITUAX. B TedueHne 43-neTHero nepmuoga HabnwgeHum
BbicoTa 24-x LyHamu npesbiwana 10 cMm. HakonneHHble gaHHble HabnwoaeHni
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yMepeHHbIX 1 cnabblX LyHaMu roBopsT 0 ToM, 4To CaxanuH 3alyuiieH oT
CUMbHbIX LyHaMy TruxookeaHCKOro pervoHa nonyoctposom KamyaTka u
Kypunbckon rpsigon, KoTopble pacnosioxeHbl Ha paccTosiHum 6onee 600 kKM Ha
BOCTOK, B pe3ynbTaTe Yero sHeprus LyHamu B okpanHHoM OXOTCKOM Mope
ymeHbLuaeTca (PocctponnsbickaHus, 1998).

UuncneHHble mogenu uyHamm ansa gsyx nyHktos B O3epcke (0OKONo noc.
MpuropoaHoe) Npu pasnuyHbIX NpeobnagatroLwmx nepuogax B MHTepaane ot 15
00 60 MUH gatoT BbICOTY BOSH NpmbnnantensHo Ha 10% Bbiwe, Yem B Kopcakose
B OCHOBHOM M13-32 0COBEHHOCTEN NpubpexHoro penbeda AHa. BbicoTbl LyHamu,
paccuntaHHble anst O3epcka ans nepuogos nostopsiemoctn 25, 50 n 100 ner,
cocTaBnsaT, cooTBeTcTBEHHO, 110, 165 1 220 cm. batumeTpmna menkosoabs Ans
Osepcka Takas xe, kak n ansa lNpuropogHoro 1, crnegoBaTtenbHO, pe3ynbTaThl
pac4deToB ans O3epcka NpMMeHuMbl ans parioHa NpuropogHoe.

Bce npubpexHble COopyKEHUSI pacnoNnoXeHbl Bbille YPOBHS Nogbema ntoboro
0XW1OaemMoro LyHamu.

8.6.5 MOPCKHUE TPYBOMNPOBOAbI

[Ba mopckunx TpybonpoBoda NpornoXxeHbl Ha BOCTOK OT nnatdopmsl MNMA-B, 3atem
MoBOpPaYMBalOT Ha tor 1 yepes 35 KM coeanHATCA ¢ ABYMS TpybGonposogamu ot
nnatdopmbl MA-A. Janblie yeTbipe TpybonpoBoaa NPOMoXeHbl Ha HOr Ha
npoTsbkeHun 20 KM, a 3aTeM NOBOPAYMBAIOT Ha 3anaj 1 Yyepes 23 KM NoaxoasT K
6epery (cM. kapTy Ne1). PaspbiBoobpasoBaHue BbISBNEHO rMYyOUHHOM 1
NMOBEPXHOCTHOWN cencmMopassenkon B npegenax MunbTyHCKOro MecTopoXxaeHus v
XOTS HEKOTOpPbIe pa3pbiBbl NOYTM AOCTUralOT YPOBHA AHA MOPS, CMeLLeHns
3aTparvBaloT TONbKO HEOreHOBbIE U, BO3MOXHO, NNENCTOLEHOBbIE OTIIOXKEHNS.
["onoueHoBble 0OCaKn He HapyLleHbl. [1punoBepXHOCTHOrO paspbiBo06pasoBaHMA
okoso Tpybonposogos mexay nnardgopmon NA-A n 6eperom He ob6HapYKeHO.

PaspbiBbl Ha HeGonbLUION rNyGUHE B HEOrEHOBLIX OTNOXEHMSIX YCTaHOBMNEHbI B
npegenax JlyHckoro mectopoxaeHusi. OHU CMeLLaloT HEOreHOBbIE OTOXEHUS, HO
He 3aTparMBaroT rornoLeHOBbLIX 0CaaKOB.

B 3anvBe AHvBa 3KCMOPTHbIN TPYOONPOBOA MPOSIOXKEH HA MPOTSXKEHMM 5 KM OT
TOH po BIY, a apeHaxHbIn KonnekTop npoctupaetcd Ha 1 km oT TOH.
AKTUBHbIX TEKTOHUYECKMX PA3NIOMOB BOOSb MOPCKMX Tpacc TpybonpoBoAOB He
obHapyxeHo (SAIPEM, 2003). B 3anuee AHnBa pa3pblB pyybsa BogonagHoro He
NPOCMEXEH, HO B NIOOOM criyyae OH HaxoOMTCH K BOCTOKY OT DeperoBbix
COOpPYXXeHWin U Mopckux Tpybonposoaos (Cm. kapTy Ne3).

3HayeHns NNKOBbLIX YCKOPEHUIN U CKOPOCTEN cencMmnieckmx konebanui 6binu
nony4deHbl Anga nepuogos nostopsiemocty B 200 n 2000 net B COOTBETCTBUM C
NPOEKTHLIMKU Nepuogammn NOBTOPSAEMOCTH, 3agaHHbIMU B CneunanbHbIX
TexHu4vecknx Ycnosusax Ha lNMpoektupoaHme (CTYIT). 3HayeHnsa nmMkoBbIX
YCKOPEHWI rpyHTa Haxoaatcsa B AnanasoHe oT 0.1 go 0.3g B 3aBUCMMOCTU OT
NONOXeHNs BOONb Tpacchl K OT nepuoga nosropsieMocTu. MNMoapobHo aTo
yKa3aHO B MPOEKTHOW AOKYMEHTaLNW.

"CaxanuH QHepaxn MHBecTmeHT Komnanm NTO" [JononHeHVE K OBOC
35un377
0000-S-90-04-P-7069-08-R



OnacHble 2eonoaudeckue npoyeccsl 8 palioHe pabom o npoexkmy

8.6.6. BEPErOBbIE TPYBOMNPOBOAbI

TpybonpoBogd, HaxoOsLWNINCS B TPYHTE, TO €CTb NOABEPKEHHbIA BO3AENCTBUIO
nonepeYHbIX BOJTH, UCMNbITbIBAET NPOAOSbHbIE U M3rnbatowmne gecdopmaumn,
o0ycrnoBneHHble geopmaunsamm B rpyHTe. B 60onblLUMHCTBE Criyvyaes 3Tu
aedopmaunmn oTHOCUTENBHO Marnbl, U TpybonpoBoabl, HAXOOSALINECS B XOPOLLEM
TEXHUYECKOM COCTOSAHUN He NoBpeXxaatTcs. B pesynbTate pacnpocTtpaHeHns
cericMmyeckux konebaHum B NnoaseMHblx TpybonpoBoaax BO3pacTatoT KosbLeBble
N KacaTenbHble HANPSKEHWS, HO OHW HEBEMWKN U MOTYT HE NPUHUMATbLCS BO
BHMMaHME.

3Ha4YeHnsa MakCMMarnbHOro YCKOPEHUS FpyHTa U CKOPOCTW Obinn onpeaeneHsl Ans
nepnoaos noetopsiemoctn 200 net (M13) n 1000 net (MP3) B cooTBETCTBUM C
NMPOEKTHbLIMU Nepnogamu NOBTOPSAEMOCTH, ykasaHHbIMK B CTYTT (CneunanbHble
TexHu4veckne Ycnosus Ha lNpoektupoBaHue). MNnkoBble YCKOPEHUS TpyHTa
00bI4HO BapbupytoT B AnanasoHe oT 0.1 go 0.4g B 3aBUCMMOCTU OT MOMOXEHUS
BOOJb Tpacchl M OT Nepuoaa noetopsieMocTu. MNoapobHo 3To ykasaHo B
NPOEKTHON JOKYMEHTaL K.

8.6.7 OnpegeneHna NpMMeHUTENbHO K Tpyb6onpoBoaam

TpyGonpoBoabl AOMKHbI BblAEpXMBaTb BO3aencTBus MNpoekTHoro
3emnetpsiceHns (M3) 6e3 HapyLeHns paboTocnocobHOCTM UK ¢
MWUHUMarbHbIMW OCTaHOBKaMu B paboTe 1 6e3 HeobXxoaAMMOCTU NPoBeAEHMS
3Ha4YNTENbHbLIX PEMOHTHLIX PaboT.

TpybonpoBoabl JOSMKHbBI BblAEPKMBATb BO3AENCTBMA MakcumansHoro
PacueTHoro 3emnetpsceHuns (MP3) 6e3 paspbiBoB. [1pn aTOM gonyckatoTcs
3Ha4nTENbHbIE NOBPEXAEHMA TPyOonpoBoda, NPMBOASLLNE K BPEMEHHON
OCTaHOBKE €ro aKcnnyaTauum n Heob6xoAMMOCTU NPOBEAEHMS PEMOHTHbIX paboT
B OAHOM WNN HECKONBbKMX MeCTax.

8.7 OMNACHOCTb PA3XWXEHUA TPYHTOB

Pa3zxukxeHne pbIXnbIX FPYHTOB UM OCaAKOB SIBNSETCS OAHUM M3 Haubonee
onacHbIX NpoLeccoB ans Tpybonposoaa. PasximkeHne B eCTECTBEHHbIX
OTNOXEHNAX MPOUCXOANT HEe Cry4aliHo, a B I0BOSIbHO Y3KOM AMana3oHe
reonorMyecknx 1 rpyHTOBbIX YCIOBUWIA, NokazaHHOM B Tabnuue 8.5. FpyHThI,
HanGonee BOCMPUUMYMBBIE K PA3XWKEHUIO, NPeaCTaBnsaoT coBoM pbixible
HECLIEMEHTUPOBAHHbIE MOJOAbIE OTNOXEHMS (COBPEMEHHbIE UK
nosaHeYeTBEepTUYHbIE). PasXmkeHne NpoMcXoamuT TOMNbKO B BOAOHACHILLEHHbIX
OTNOXEHUSAX, T.€., B TOMNLLAX, HAXOASALLMXCS HUXKE YPOBHS! IPYHTOBbIX BoA. Bo
MHOIMX MecTax BAOSb Tpacchl Tpy6ONpoBoAa YPOBEHb IPYHTOBbIX BOZ
HaxoauTcs BGNM3KO OT MOBEPXHOCTU, YTO BMOJSIHE MOXET BbI3BaTb Pa3KuKeHne
COOTBETCTBYIOLLMX KATErOPUIA TPYHTOB.

Bnn3ocTb K NCTOYHUKAM CENCMUYECKNX BO3OENCTBUIN TaKKe BNMSAET Ha
BEPOSTHOCTb pasXmxkeHusi. PaHee GbIfo onNncaHo, YTO CYLLECTBYIOT ABe
OCHOBHbIE CUCTEMbI Pa3fioMOB, KOTOPbIE OKa3blBalOT BNSHWE Ha TPyOonNpoBoab!:
KritoueBcKow pasnom, Npoxoasiumi B OCHOBHOM NapaniensHo TpybonpoBoay Ha
3Ha4YUTENBLHOM MPOTSXKEHUN, a Takke [oOpoManckmin pasnom, KOTOPbIA TOMNBKO
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OAVH pa3 nepecekaeT TpyboNpoBod, HO NPOTArMBaeTCst NapanmenbHo eMy Ha
NPOTshkeHMM NoyTh 30 KM. DTV pasnomMbl MOTyT Bbl3BaTb 3EMMETPACEHNS
[AOCTaTOYHOW CUNbl NSt CO3[4aHus yrpo3bl TpYGONPOBOAY Ha yvacTkax,
CMOXEHHbIX pas3XXuKaeMbIMy rpyHTaMMU.

OCHOBHOW ONACHOCTLIO ANt TPYOONPOBOAOB, CBSAI3AHHOWN C PasXMKeHneM
FPYHTOB, SIBNSIETCS NaTepanbHOe pacTekaHne NOMMEHHbIX U 6eperoBbIx
OTnoXeHun. JlaTepanbHoe pacTekaHne npeacraBnseT cobon GOKOBY NOABUKKY
Ha paccTosiHME A0 HECKOMbKUX METPOB MOBEPXHOCTHbIX (HACTO NPOYHbIX)
OTNIOXEHWI, NOACTUNAEMbIX Pa3XmkKaeMbiM1 rPyHTaMu. B 3aBucMmocTu ot
rNyOuHbI 3aneraHns pas3XXmkaemblX rPYHTOB, MOBEPXHOCTHbIV CIOM rPyHTa
CKONb3WT BHM3 MO NMOSIOIMM CKIMOHAM UM B HanpaeneHny 6ornee KpyToro CKrnoHa
(Hanpumep, K pycny peku unu kK 6eperosomy obpbiBy). JlatepansHoe pactekaHune
MOXET pacnpocTpaHATbCA Ha paccTtosHue o 100 m n 6onee oT pycna peku u
NPMBOANTL K 0Opa30BaHMIO CTPYKTYP PACTSPKEHUS], TAKUX KaK OTKPbIThbIE TPELLUHBI
B rOSIOBHOW (BBEPX MO CKMOHY) YacTu paspyLUEeHHOro y4acTtka, COBUIoBbIX
aedopMauunn B KpaeBbIX YacTSX W CTPYKTYP CXKaTus, TakUX Kak NPOAOSbHbIN
n3rnd, BO oPOHTANbHOM YacTu 06racTu paspyLueHus.

CwmelLeHns npu natepanbHOM pacTeKaHUM rpyHTa BaXkHO MccrnegoBaTth ANns
3arnybneHHbIX TpybonpoBoao0B, NOCKONbKY TPYOONpoBOAbl, MEpeCceKatoLLe 30HbI
pa3BUTUSI STOFO ABNEHWS, AOMMKHbI UCTbITbIBATL NPOAOSbHLIE U U3TMOHbIE
Aedopmaunm B COOTBETCTBMM C NoABMXKKamK rpyHTa. Mpu nepeceyeHnm
TpybonpoBoaoM Takol 30HbI HEOGXOAMMO ONpeaenvTb ANNHY ydacTka
TpybonpoBoaa B npedenax obnactn gedopmauunii, a Takke HanpasneHue
ABWXKEHWUI TPYHTA U UX pacnpeaerneHne no BennynHe OTHOCUTENbHO Tpacchl
Tpybonpoeoaa.

Apyrue copMbl AecopmMaumm unm paspyLleHns rpyHTa B pesynbTare
pas3XumxeHusi, BO3OENCTBYOLME Ha 3arnybrneHHble Tpy6onpoBOAbl, BKITHOYAKOT B
cebs obpasoBaHue onnbIBMH, YycUneHne konebdaHui, BcnnbiBaHne Tpybonposoaa,
WUNN 0cagKy rpyHTa. Tun 1 CTeneHb pa3pyLLUEHUs rpyHTa 3aBUCUT OT (POpPMbl
nnoLwiaaku n rnybuHbl 3aneraHns, MOLWHOCTX 1 NoLwwaan pacnpocTpaHeHus
pasXunxaemblx rpyHTOB. HanpspkeHus, Bbl3biBaeMble 3TUMU TUNaMu
aedopmaumii 06bIYHO MEHbLLE, YEM MPU BbILLEONNCAHHOM faTepanbHOM
pacTekaHuu rpyHTa.
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Tabnuua 8.5 Oxnpaemasi pa3KnKaeMoCTb 0CafOUYHbIX OTIIOXKEHMI BO BpeMsi
cunbHbIx 3emnetpsiceHun (Youd And Perkins, 1978)

Twun oTnoXeHun

PacnpocTtpaHeHue

HeCBA3HbIX FPYHTOB B

OTINOXEeHUAX

BepoATHOCTbL TOro, YTO HECBA3HbIE FPYHTbLI NpU
o06BOoAHEHUM ByayT NnogBepXKeHbl PasXMKeHuto (c

y4yeToM BO3pacTta OTIIOXEHUN)

< 500 net |lFonoueHo | MNnencrto- | lonnencroueHoBbLIE
-Bble LleHOBble
(1) (2) (3) (4) (5) (6)
(a) KoHTUHEeHTanbHbIE OTNOXEeHUA
OuyeHb
PycnoBble MecTtamu Bbicokas | Huskas OueHb HU3kas
BblCOKast
[MoriMeHHble MecTtamu Bblicokas CpepnHsist | Huskas OueHb HU3kas
KoHycoB BbIHOCa ©
annoBuarbHbIX LLnpokoe CpegHss Huskas Huskasa OuyeHb Hu3kas
paBHWUH
Mopckux Teppac u OyeHb
P PP LLnpokoe - Huskas OueHb HU3kas
paBHWH HU3Kas
[enbToBblE LLnpokoe Bbicokas CpegHsaa | Huskas OyeHb HM3Kas
OTnoxeHus o3ep u
MENKOBOAHbIX PasHoe Bbicokas CpegHsis | Huskas OyeHb HU3Kas
bacceliHoB
Konntosuia PasHoe Bblicokas CpenHsst | Huskas OueHb HU3kas
. OueHb
HentoBuni LLnpokoe Hwnskas Hwuskas OueHb Hu3Kas
HU3Kas
[toHbI LLnpokoe Bbicokas CpegHsasa | Huskas OyeHb HM3Kas
Jlecc PasHoe Bbicokas Bbicokasi | Bbicokasi | HewnsBecTHas
OuyeHb
JlegHukoBble PasHoe Hwu3skas Hu3skas OyeHb HU3Kas
HU3Kas
OueHb
Ty Peakoe Hwuskas Hwuskas OuyeHb HU3Kas
HU3Kas
Tedpa LLnpokoe Bblicokas Bbicokasa | ? ?
. OyeHb
AntoBui Pepnkoe Hwuskas Hwuskas OyeHb Hu3Kasa
HU3Kas
Cebxa (OTtnoxeHus
3aCOMOHEHHbIX
MecTtamu Bbicokas CpegHsas | Huskas OuyeHb HU3Kas
PaBHUHHbIX
Yy4acTKOB)
(6) BeperoBbie
OueHb
HenbToBbIE LLnpokoe Bbicokasi | Huskasa OuyeHb HU3Kas
BblCOKas
OTnoxeHus
MecTtamun Bbicokas CpegHsis | Huskas OyeHb HU3Kas
acTyapues
MnsxeBble:
B ycnosusax OuyeHb
LLnpokoe CpegHsis Huskas OuyeHb HU3Kas
CUbHOro npubos HU3Kas
B ycnosusax cnaboro| [lMoBcemecTHoe Beicokasi CpenHss | Huskas OueHb Hu3kas
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npubos
JlaryHHble MecTtamu Bbicokas CpegHsis | Huskas OuyeHb HU3Kas
OTnoxeHus! 30HbI

MecTtamun Bbicokas CpegHsis | Huskas OyeHb HM3Kas

npunuea

(B) UckyccTBeHHbIe

HeyI'IJ'IOTHeHHbIe
HacbIMNHblE

OyeHb
PasHoe - - -
BblCOKas

YNNOTHEHHbIE
HacblIMHblE

PasHoe Huskas - - -

8.8

8.8.1

8.8.2

OnacHocTu, 06ycrnoBneHHble CKNOHOBLIMU NMpoLeccamMmm U notepen
YCTOWYMBOCTU FPyHTa

OnacHble y4yacTKu

B aTOM pasgene paccMmaTpuBaloTCs onacHble reonornyeckne npoLeccs,
00yCnoBreHHble OBMXEHNEM FPYHTa Ha CKMOHaX Nog AeNCTBMEM CUIbl TSHXKECTU.
B pamkax naHHoro pasgena paccMaTpuBaloTCs TakKe CKITOHOBbLIE NPOLIECCHI,
BbI3BaHHbIE JOMOMHUTENbHBIMU Harpy3kamMmmn 1 ocagkamu rpyHTa B pesynsrarte
pa3paboTkn Heap B NPOLUNIOM. DTU ONacHbIe NPOLLECChl B OCHOBHOM MPUYPOYEHbI
kK MakapoBCKOMY y4yacTKy Tpacchl 6eperoBoro Tpybonposoaa Ha kM 340 — km 464,
cMm. kapTbl Ne 4-11. OgHako, B CBSI3U C TeM, Y4TO Tpacca Tpybonposoaa bbina
n3MmeHeHa okono noc. CoseTckoe ang obxoaa psga pasnomos, Ha kKM 502- km
503 oHa npoLuna no TeppUTOpPMM C pacyrneHeHHbIM penbedoM U HEYCTONYMBLIMMA
ckrnoHamu. ELle ognH y4acTok € pacurneHeHHbIM penbedoM HaXOAMUTCS OKOSIO KM
45 — km 60, HO 34€eCh CKIOHbI YCTONYMBLI. B 3TOM panoHe penbed BeipaboTaH B
NMPOYHbIX U3BEPXKEHHBIX MOPOAAX N 34eCb HET ONAcHOCTU, OBYCNOBEHHON
BO3HWKHOBEHWEM OMOSI3HEWN UMK 3PO3NEN.

Feonornyeckoe cTtpoeHue u reomopcponorus

"eonornyeckoe cTpoeHue ocTpoBa B LIefIOM U ero OTAeNbHbIX Yy4aCcTKOB ONMcaHo
B pasgene 1.2. B aTom pasgene 6onee getanbHO pacCMOTPeHbl 0COBEHHOCTH
reosiorm4yeckoro cTpoeHust u reomopdonornn MakapoBckoro panoHa, BaXHble
ONg aHanusa yCTOMYMBOCTM CKITOHOB B Npefenax 3Toro yyacTka Tpybonposoaa.

Penbed MakapoBCKOro panoHa B 3Ha4MTENbHOW Mepe onpenenseTcs
MEpPMANOHANbHbLIM NPOCTUPaHNEM CNTIOMCTOCTM B KOPEHHbIX MOpoaax, nx
COCTaBOM, COCTaBOM MOKPOBHbIX OTFIOXKEHWI, a TakkKe KanHO30MCKMMM
TEKTOHNYECKNMUN OABMKEHUAMMN, NPOABUBLUMMUCS B BUOE CUITbHOW CKnag4aTocTu
N BO3AbIMaHWsi TEPPUTOPUN, KOTOPOE BO MHOIOM CNocobCcTBOBaNo
nocregytoLemy pasBuTMio Pe4HON CeTU, OCHOBHbIE BOOOTOKN KOTOPOWN
HanpaeneHbl Ha BOCTOK. [1pn 3TOM, B COOTBETCTBMM C MEPUONOHANBHbLIM
NPOCTUPAHNEM FEONOMMYECKUX CTPYKTYP, UX MCTOKN U NPUTOKKM YacTo BnagaroT B
OCHOBHbIE pycna nog npsmMbIM1 yrnamu.

KopeHHble nopoabl npeacTaBneHbl MENKOBOAHBIMU MOPCKUMY OCagKaMu, unamm
(rmmHammn n anesponutamu), n 6onee rpydbiMM Neckamm, MectTamu ¢ NPOCNoSMU
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N3BECTHSKOB, a TaKKe TenamMm U3BEPXKEHHbIX Nopog (aHae3nTos 1 6asanbtos). B
HECKOIbKMX 0Caf0YHbIX TOPU3OHTaxX MPUCYTCTBYET BYNKaHNYECKUA Tyd. OTu
OTNOXEHUS NUTUULUPOBAaHbLI 40 COCTOSAHMA OT cnabbix 40 cpeaHenpOYHbIX
0Cao4HbIX nopof. M3BepxxeHHble Nopoabl, BKNOYas ByrnkaHU4eckne Tydel,
OTHOCATCS K KaTeropumn npoYHbIX.

Ha 3anage MakapoBckoro panoHa passuTbl 6onee gpeBHMe MenoBblie NOpoabl,
coAepxallme 3Ha4YUTENbHbIE TOSLLM aneBpOnMTOB (MPEMMYLLECTBEHHO
aneBpUTUCTLIX MKH). B Lenom, menoBble OTNOXeHNst 0ObIMHO XOPOLLO
NUTUOUUMPOBAHBI, a arneBponnUTbl B ECTECTBEHHOM COCTOSIHUK NepeynoTHEHbI
00 COCTOSIHUSI NONYTBEPAON, TPELLMHOBATOM NOPOAbI.

B npmnbpexHon yactn MakapoBCKOro panoHa cxodHble, HoO 6onee monogble
nopoabl BCTPeYatoTC B KANHO30MCKNX OTIOXEHUSAX, OT OSIMroLEeHOBbIX A0
MWOLIEHOBbIX U NMIMOLEHOBLIX B CAMOW BOCTOYHOM YacTu panoHa. OTU OTNOXEeHUS
TOXe NUTUULMPOBAHBI, HO HE TaK CUITbHO, Kak MernoBble, 1, Cyas no
pesynbTatam o0crneaoBaHnst U NUTEpPaTypHbIM AaHHbIM, cogepXXaT 3HaYUTEeNbHO
MeHbLUe aneBponuToB. OHM YacTO NepekpbIBaTCS PbIXSTbIMU MEMNKOBOAHbLIMU
YeTBEePTUYHBIMU OTIOXEHUAMU NPUBPEXKHBIX U PEYHbIX haLuni.

Bce nopoabl U rpyHTLI UMEKT 30HY BbIBETPUBAHUSA FMyBUHON OT OAHOro A0
HECKOINbKMX METPOB 1 0BbIYHO NepeKPbITbl TOHKMM CIIOeM KOSIoBMarbHOro
u/unu genoBranbHOro Matepuana, 3a4acTylo NpeacTaBnsAoLLero cobom
NepPeoTNOXEeHHbIN TPYHT PasMbITbIX BLICOKUX peyHbIX Teppac. B xonoaHbIi
nepuoa NOKPOBHbIE OTIIOXEHUS MECTamMK MOTYT GblTb NOABEPXKEHbI
CONMUMMIOKLIMOHHBIM NpoLIeccam.

MaTepuan BbIBETPENbIX KOPEHHBIX NOPOA BMECTE C BbiLLeNexalimum MaTepnanom
dopMupytoT pe2osium (T.e. KOpy BbIBETPUBAHWSA) Ha4 HEM3MEHEHHOW NOPOJOWA.
MHxeHepHble CBOMCTBA IPYHTOB B OCHOBAHMM COOPY>KEHWUIA BO MHOIOM
onpeaensitoTca CBOMCTBaMM NOPO/ 30HbI BbIBETPMBAHUS, XapaKTepU3yoLMMUCS
3HaYUTENbHOW M3MEHYMBOCTLIO 4acTo C HenpeackasyeMbiM YPOBHEM
BEPXOBOAKMN. DTU IPYHTbI FIETKO paspyLlaeTcs U B HUX (POpMUpyeTCS
OONBLUMHCTBO OMOMN3HEeN 1 bonee Menknx CKNOHOBbLIX 06pa3oBaHUA.

HenameHeHHble KopeHHble nopoabl 6yayT BCKpbITbI B TpaHLLee TpyGonpoBoaa
TOJbKO B TEX MECTax, rae ee rnybnHa 4ocTuraeT HECKONbKUX METPOB W/UNK rae
30Ha BbIBETPMBAHMS NMOSHOCTbLIO pa3MblTa UM €e MOLLHOCTb COKpalleHa B
pe3yribTaTe 3PO3UOHHbIX NPOLECCOB.

B npegenax 3anagHon nonosuHel MakapoBckoro panoHa Tpybonposog
NPOJSIOXKEH B MENOBLIX MOPOAax, T.e. 3Ha4YnTeNbHas YacTb TpacChbl NPOXoANT No
ononsHeonacHbIM anesponutam. MenoBbiMW aneBpONUTLI CrararT TEPPUTOPUS,
B HambornbLUEeN CTEeNEHM MOPAXEHHYO onon3Hamu. bonee monoaple
KarHO30MNCKMe Nnopoapl, 3aneratowme onmxe k 6epery, BOCTOYHEE Tpacchl
TpybonpoBoga, MeHee NUTUMLMPOBaHbI, HO crnaratT TeppUTOpUio ¢ bonee
pacyneHeHHbIM penbedoM U cogepXaT MeHbLLE CIOEB aneBposIMTOB.

AJ'IeBpOﬂI/ITbI ocobo noaBepxXeHbl Onosfi3HeBbIM Mpoueccam, Tak Kak OHU
npeacTtasnAal0T cobon Tmn FOPHbIX I'IOpOLI,/prHTOB, oboralleHHbIX IMUHUCTbIM
MaTepunariomMm U CKINOHHbI K o6pasoBaHmo OMON3HEN-MOTOKOB U CBA3AHHbLIX C HUMU
CKIMOHOBbIX HapyLueHvu7|. B HEM3MeHeHHOM COCTOAHUN 3TOT maTtepunan MoXxeT
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YOEPXMBATbCHA Ha KPYThbIX CKIOHAX AECATUNETUSIMU, HO B BbIBETPENIOM
COCTOSIHUM UNW NOA, BO3AENCTBUEM MOPO3HOIO BbIBETPUBAHUS OH BbICTPO
paspyLuaeTcsi, 0CO6eHHO NpY HanuuuM Boabl. ANeBpPOSUTLI TakKe Nerko
pa3mbIBalOTCA pekaMu 1 pydbsiMmn, 0cOBEeHHO BO BPEMS MaBOAKOB. Takum
obpasom, B aneBponuTax NposiBAaOTCS pasnuyHble hopmbl paspyLUeHnid Npu
TOM, 4TO Gonbluas YacTb Tpacchl TPyOGONpPoBOAa CNOXeHa UMEHHO 3TUMM
nopoaamm.

B MakapoBckoM parnoHe K tory oT pekn MakapoBa Tpacca yxoauT Briybb ocTpoBa
B Oro-3anagHom HanpasneHuu. Tam oHa nonagaeT B panloH pacnpocTpaHeHns
MenoBbIX NopoA ¢ 6onee cnokorHbIM pefnibedoM, HO ¢ BOoNbLUEN MOLHOCTbLIO
noTeHuManbHO OMON3HeoNnacHbIX aneBposIMToB, C YeM CcBA3aHa ocobas
CNOXHOCTb MepuanoHanbHOro yyactka Tpybonposoga. Ha yyactkax Tpaccel,
MPONOXEHHbIX MO AOSNIMHAM, BCTPEYaOTCH IPYHTLI, 06OralleHHbIe FMMHaMM,
BbICOKMI YPOBEHb NOA3EMHbIX BOA U APEBHUE OMNOMN3HEBLIE YYACTKU; 3TN FPYHTHI
Takke O4YeHb YyBCTBUTESbHbI K NpoMep3aHuto. C Apyron CTOPOHbI, y4acTKu
Tpacchl Ha BO3BbILLEHHbIX hopmax pernbeda 0CoO6eHHO NOABEPKEHbI Pa3NNYHbLIM
TMMNaMm CKIOHOBbLIX NPOLECCOB, YTO TPebyeT OCTOPOXKHOCTU Npu POpPMNPOBaAHUN
OTBarioB C TOYKM 3pEHUS 3aLUTbl OKpYXKatoLlen cpeabl.

8.8.3 CelCMUYHOCTb

Mpu oLeHKe YCTONYMBOCTY CKITOHOB NPUHMMAaETCs BO BHMMaHWe MecTHas
cencMnyHocTb. COOTBETCTBYHOLLME YCKOPEHMs BepyTcs U3 0TYETOB
PoccTtpoimnsbickaHus, rae npuBeaeHbl 3Ha4eHWs1 YCKOPEHUI B psiie TOYeK BAOMb
Tpacchl. YUNTbIBAETCA TaKKe BO3MOXHOCTb Pas3MKeHUsl, HO 3TOT NpoLiecec B
obuweM He npeacrtasnsieT ocobor onacHocTh ana MakapoBCKOro yvactka
Tpacchl, TaK Kak 30eCb pa3BUTbl CBA3HbIE TPYHTLI.

Celcmunyeckme ahekTbl Takke pacCMOTPEHbI NPV aHanu3e U NPoeKkTUPoBaHNA
Mep MO MOBbLILLIEHNIO YCTONYNBOCTU CKITOHOB. [lOMKHOE BHUMaHWUE yaensieTcs
BO3MOXHOCTM YBEJIMYEHWUSI CECMUYECKOTO YCKOPEHUS 3a CHET (POKYCMPOBKU
BOJIH Ha OCTPbIX FPEBHSX U KPYTbIX CKIOHaX.

O630p O0NoON3HEBOW OMNACHOCTM BbINONHEH komnaHuer DJ Nyman & Associates B
sHBape 2001 r. nocne nonesbix paboT B okTsbpe 2000 r. B 0630pe y4TeHbl
AaHHble 13 oT4eTOB PoccTponnsbickaHus, a Takke pesyrnbTaTbl MoneBbiX
HabnaeHW, NPOBEAEHHbIX BO BpeMs 3Ton noe3aku. B o63ope noaTeepxaaetcs
BbIBOA, POCCTpOnn3bICKaHUs O TOM, YTO ‘OMon3HM OyayT Hen3bexHo
obpasoBbiBaThCs B OyayLlem BOOMb Tpacchl Tpybonposoaa B MakapoBckom
panoHe’ 1 NpMBOAUTCA CMUCOK, BKNIOYaOLWMA 21 onon3HeBOn (reoguHaMmnyeckmnin)
yYacToK, rge ykasaHbl WnpuHa, rnybuHa, Tun n reomopdoriorns ononsHen, a
Takxke OLEeHUBaeTCsa NX COBPEMEHHasi aKTMBHOCTb. YTO KacaeTcst mep no
CHWDKEHMIO ONMacHOCTU BO34ENCTBUN re0normyecknx npoLeccos, B 063ope
NoAAEPKMBAETCS BapuaHT NPoKnaaku TpybonpoBoga B MOPE U JatoTCa
pekoMeHgauun no ganbHenwmmM 4encTBusaM B criydae Bbibopa CyxonyTHOro
BapuaHTa Tpacchl.

OTM pekoMeHaaunmy BKIHOYatoT:

i) BbinonHnTb AeTanbHbI 0630p MMEKLLMXCA AaHHbIX PoccTporinabickaHus;
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i) TlpoBecTn asapohOTOCHLEMKY N KAaPTUPOBAHUE;
iii) BbINONHWUTL UCCnegoBaHWe rpyHTa BAOMb NpeanonaraemMon Tpacchl;

iv) [lMpoBecTn nonesoe obcrnenosaHme ¢ TeM, YTobbl BbibpaTh Tpaccy B
0bxog Hanbonee onon3HeonacHbIX y4acTKOB;

V) npOBeCTVI NHXEeHEepPHO-reoJsiormn4yeckne nccriegoBsaHna n aHanuma
yCTOIZ‘-II/IBOCTI/I CKJTOHOB Ha Onosi3HeonacHbIX y4acTKax;

vi)  BbINONHUTL aHann3 Hanps>keHHO-A4eopPMaLMOHHOIO COCTOSIHUS
TpybonposoAa Ha ONon3HeonacHbIX y4acTkax;

vii) Onpepenutb MeToabl NpoBeAeHNa paboT, KOTOpbIe NO3BONSAOT
MWHMMN3MPOBaTb akTUBM3ALIMIO OMOM3HEBbLIX NPOLIECCOB B X04€
cTpouTenbCTBa.

MYHKTHI i) - iV) y>ke BbINOMHEHbI, MYHKTbI V) - Vii) BbINOMHSOTCS.
NMoneBble uccnenoBaHus

MoneBble n3bickaHus O6bIM HavaTtel B 1998 1 npogomkatTcs B Xode
cTpouTenbCcTBa. M3bickaHns BbINOMHANUCL B TPU aTana:

1998 r.: UHcTuTyT Jans TUCKN3 BLINONHAN N3bICKaHUSA B paMkax 60MnbLLON
nporpammbl, BKNtoYyatLLen 6ypeHne CKBaxunH Yepes ognuHaKoBble
pacCcTOsiIHUSA BAOMb Tpacchl cornacHo TpeboBaHmsim CHul.

OTW UccnegoBaHNs BbINMOMHAMWUCH C MOMOLLLIO LLIYPAOBKN Ha ydacTke
npubnmautensHo mexay MK 341 n 469.

PaboTtbl 2003 r.

MHx3awmTa MK 322-362 (ctapbie), MK 339-379 (HOBblE) HA cCeBEPHOM
yyacTke

Hanbleo MK 362-407 (ctapbie), MK 379-424 (HOBble) Ha LEeHTpanbHOM
yyacTke

UHxleo MK 407-437 (ctapble), MK 424-454 (HOBbIE) Ha OXXHOM yyacTke

B xone nonesbix paboT, BbINONHABLUMXCA dompMon "MHx3alumTta"
npeanonaranocs NpoBecTn GypeHne, NPOXOAKY pa3BeoyHbIX WYpdoB U
reoomanyeckmne CbeMKN, HO U3-3a CITIOXKHbIX TPYHTOBbLIX YCNOBUIA U3bICKAHNA C
NPUMEHEHNEM ropHbIX paboT CBEMNUCH K UccnegoBaHnsaMm B Lwypdax, NPonaeHHbIX
BPY4HY!IO.

[ns LeHTpanbHOro yyacTka Tpacchl OTYETHI O 3annaHNPOBaHHbIX paboTax He
ObInn NpeacTaBneHbl U3-3a CNOXKHOCTEN, BO3HUKLLNX Yy cybnoapsayvka.

[N 10>XHOro yYacTKa Tpacchl cneumarnbHble 0TYeThbl Obiny NpeacTaBneHbl TONbKO
Ansa AByx ononsHeonacHbIx yyacTkoB Ne 1 n Ne 2.
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Pa6oTbl 2004 r.:
UHx3awmTa MK 322-442 (ctapble), INK npumepHo 340-464 (HoBbIE)

OTOT aTan BkoYan ropHele paboTbl (MPOXoAKa CKBaXXMH U pa3BedoYHbIX
wypdos) n paboTbl 6e3 NpoBeaeHUs TOPHbIX BbIpaboToK (reodusnka). MonyyeHsl
33 ToMa oT4eTOB, coAepalumx hakTMyeckme gaHHble N UX MHTepnpeTauumio. Mo
3TUM OoT4eTaM 6bin cocTasrneH CBOAHbBIN PpeecTp ONacHbIX reonornyeckmnx
npoueccos Ana MakapoBCcKoro pamoHa.

OueHka Tpacchl Ha MakapoBckoM y4vacTke no 3aka3y CaxanuH IHepoxu Obina
BbINOSIHEHA MEXAYHAPOAHOW KOHCaNTUHroBon komnaHuern Scott Wilson 8 2001 u
2002 rogax. JanbHenwasn paboTa BbinonHanack komnaHmen Scott Wilson
COBMECTHO C MHXeHepHOo-reonorm4yeckon rpynnoi MNogpsgyuunka no
npoekTnposaHuio 1 ctpoutenocTBy B 2004 r. onga onpegeneHnsa nonoxeHns
nepeTpaccupoBOK U MUHUMU3ALIMM BO3AENCTBUS ONACHBIX r€0NOrnMyecKmx
npoueccos. JTa paboTa BkroYana gelumdppurpoBaHme asapodOTOCHUMKOB,
NHXEHepHOo-reonornyeckoe n reomoponorniyeckoe NoneBoe KapTMpoBaHue,
paioHUpOBaHNE TeppUTOpPUN 1 MoaenMpoBaHue. B pamkax nporpammbl
obecneyeHnst kayectBa paboT No NpoekTy komnaHus Scott Wilson
OOMOJTHUTENBHO OCYLLIECTBIISAET TEXHUYECKYIO NOAOEPXKKY U HAA30p 3a
BbINOSTHEHNEM paboT.

Pabo4ee npoekTnpoBaHue Tpacckl TpybonpoBoaa Ha nepexogax Yepes onacHble
yyacTku BbinonHseT pupma "UHxsawmuTa" no 3akasdy CtapcTtpos. B pamkax
nporpaMmmbl uccriegoBaHmnin Tpaccol komnaHuen Scott Wilson oceHbto 2004 r.
6b1n10 NpoBeaeHo obcneaoBaHne TpaHLen AN YTOYHEHUST HEKOTOPbIX AeTanewn.
M3-3a oTCcyTCTBMA Noabesaa 1 TPYAHOCTEN, CBA3AHHLIX C NTIOMMCTUKOW BO BpPeEMS
npeablayLwnx nccnegoBaHnin, 4o HACTOSALLEro BPEMEHN UMEKTCS Y4aCTKM,
TpebytoLme YyTOUHEHUS TPYHTOBLIX YCINIOBUI AN MOATBEPXKAEHUSA, HAaNpUMep,
NMOBEPXHOCTEN CKOSBbXEHMS ONON3HeN. [1na aToro B HacTosLLee Bpems,
NPOBOASATCS AarnbHENLWnNe N3biCKaHNSA C NPOXOAKON pa3BefoyHbIX WypdoB Ao
HeobxoaMMoW rnyBuHbI; MpU HEOBXOANMOCTM 3TN NccrneaoBaHmsa oyayT
NPOAOIIKEHbI BO BPEMS CTPOUTENbHBLIX paboT. Nporpamma wypdoBkM
npueegeHa B NMpunoxerHnn 8B. No mepe obecneyeHnsa nogbesna K nonoce
0TBOAA, ANs NOATBEPXKAEHNSA pe3ynbTaToB reopmanyecknx n3biCKaHni n
YyCTaHOBEHMsI NapaMeTPoB AN NMPOEKTUPoBaHWsS (OYHAAMEHTOB, aHanuaa
YCTONYMBOCTW CKITOHOB, TPaAHLLEN U T.M. UCMOMb3YIOTCH 3KCKaBaTOPbl, C MOMOLLbIO
KOTOPbIX BCKPbIBAKOTCA NpeanonaraemMble NOBEPXHOCTM CKOMNbXKEHWS OMOM3HEN.

[laHHble MHXEHEePHO-TeornIorM4yeckmnx nabopaTopHbIX UCMbITAHMIA YacTO OTHOCATCS
K rpyHTaMm, 3anerarLlimMmM Ha Manbix rinybuHax. CunbHas nsMeH4YMBOCTb nopop v
rPYHTOB 30HbI BbIBETPUBAHMSA B Npeaenax Hebonblunx y4acTkoB TpebyeT
BHMMAaTENbHOIO PacCMOTPEHMS NabopaTopHbIX AaHHbIX. TpebyeTcsa yyactne
OMbITHOrO cneumanucTa YTobbl onpeaenuTb HACKONbKO 3TV AaHHbIE MOTYT
XapaKkTepu3oBaTb CpeHNE U TUNNYHbIE NapaMeTpbl FpyHTOB. MNpu
HeoGXoaNMOCTU, MPU OLEHKE YCTOMYMBOCTM YYMTbIBAETCSH M3MEHUYNBOCTb
KPUTUYECKUX NapaMeTpoB.
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BblaeneHue onacHbIX reosiorm4yecknx npoueccoB

OnacHele reonormnyeckume npoueccbl Ha MakapoBCKOM y4acTke Tpacchl
TpybonpoBoaa BblAeNeHbl U onucaHbl B psiae otyeToB. CNUCOK OTYETOB
npueeaeH B Pasgene Cnucok Jlintepatypsbi 8.10.

OnacHble npouecchl NoapasaensaoTcst Ha 2 KaTeropum: NPenMyLLEeCTBEHHO
€CTEeCTBEHHbIE W aHTPOMOreHHbIe (Bbl3BaHHbIE YENOBEYECKON AEATENbHOCTLIO).
Mpouecchbl MOryT GbITb NOTEHUMANBHBIMU, aKTUBU3UPYHOLLIMMUCS, aKTUBHBLIMW UIK
B cTaguu ctabunusaumm. Hekotopble npoLecchl HeM3bexHO ocTalTcs
HeuccrnegoBaHHbIMU U 0BGHaPYXKMBAKOTCS TONBbKO BO BPEMSI CTPOUTENbHbIX paboT
Ha nnowaake. [Ina BbISBNEHUS OnacHbIX NPUPOAHbLIX NMPOLECCOB, He
0BHapyXeHHbIX B Xo4e NPeALIecTBYOLNX U3bICKaHWI, OCYLLIECTBNAETCA Haa3op
C NPUBIEYEHNEM KOMMETEHTHbIX CreLnanmncToB.

EcTecTBeHHble onacHble reonorn4yeckme npoLeccsl, CB3aHHbIe C
HEYCTOMUYMBOCTLIO CKITOHOB M UX NOABMXKKaMU, NPOSABAOTCH B BUAE IPO3NOHHbBIX
¢opM, NOBEPXHOCTHOW CONMUAIOKLNK, ONSIbIBUH, @ TakKe OMNON3Hen pasnnyHom
MOLLUHOCTU. [JaHHbIe NPpOoLLEeCChI MPOSBAAIOTCA Kak Ha CaMUX CKIOHax, Tak 1 B
BMAe BblHOCa Matepuarna u ero HakonneHusi B 30Hax akkymynsiuMm Ha aHe AOMWH.

AHTpOMOreHHbIe onacHble reoriorMyeckne NpPoLEecchl CBs3aHbl C 3aceneHneMm,
OCBOEHWEM U MCTONb3oBaHMEM TeppuTopun. B MakapoBckom paiioHe
OCHOBHbIMU BUAaMu AesiTENBHOCTH, BUSIIOLWLMMK Ha Tpaccy TpybonpoBoaa,
ABNSATCS Npou3BoAMBLUAsACS paHee Ao6blya NonesHbiX UCKONaeMblXx,
3abpoLleHHOe CTPOUTENBCTBO aBTOAOPOrM MEPUAMOHANBHOIO HanpaBneHus 1
npoJorkalwLLascs B HacTosiLLee BpeMsi paspaboTka kapbepoB. CyLlecTByoT
Takke 06bEKTHI MEHbLLETO MacliTaba, Takme kak MPOCENoYHbIE JOPOTH,
noAbesaHble NyTW, Teppackl Ha CKMOHaX XOIMOB U HEGONbLUME BbIEMKU U
HacbInu, KOTOpble MecTaMu CoBMaaatoT ¢ Tpaccoi Tpy6onposoaa.
AHTpOMOreHHble onacHbIe reosiorMyeckmne npoLecchl 06bIYHO NPOSIBNAIOTCS B
BUAE NOTEPU YCTOWYMBOCTU CKITOHOB, HO, MOTYT Takxe NPOMCXoauTb B BUAE
ocefaHusl rpyHTa U U3MEHEHUSI peXXMMa NOBEPXHOCTHBIX M NMOA3EMHbIX BOZ
BCEACTBME NPOXOAKN FOPHbIX BbIpabOoTOK.

CTtpouTeneHble paboTbl camu No cebe Takke MOryT NOPOXAaTb ONacHble
reonormyeckue npouecchl Npy NEPEMELLEHNM CTPOUTENBHOrO 06opyaoBaHUS,
pacyMcTKe Monockl 0TBoAA, pa3paboTke u 3ackinke TpaHLen, Henpo4yMaHHOM
BO3ENCTBMN Ha COCEHME CKMOHbI U OTBarne BbIHYTOro rpyHTa. Jlto6as nogobHas
OeATEeNbHOCTb MOXET BbI3BaTb MOABVIKKM FPYHTA, YXYOLWMWTb FPYHTOBLIE YCIOBUS
W aKTUBM3UPOBATb APEBHME ONOM3HU. [ANd MUHMMU3ALUN 3TUX OMACHbBIX
reonormyecknx NpPoLLeccoB NPOM3BOANTCSH COOTBETCTBYIOLLEE NPOEKTMPOBaHME U
Haa3op.

OcHoBHble OnacHble reonornyeckne NPoLecchl U Mecta ux NposiBreHns
nokasaHbl Ha Tonorpaduyeckmx kaptax Ne4 — 11. 3Tu npouecchl BKNovaoT
npobnemMsbl, Bbl3BaHHbIE MPOXOAKOM BbIpaboTOK Ha ceBepe panoHa (B AOSIUHE p.
KpuHka), nanee Ha tor OHWU CMEHSHOTCS MHTEHCUMBHOW CONMAITIOKLMER,
Onon3HsaAMK, oTBanamm nopog (B gonuHe p. MNynbkn), 1, ganee, y3kMmmn rpebHamm
N HEYCTOMYMBOW pa3MbITON HackInbto (rpsiga JlecHas).
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Moapsa4vmKk cocTaBuIl KaTanor BCeX ONacHbIX reoslormM4eckmnx NpoLeccoB Ha
yyacTtke paboT oT km 340 o km 464. OnacHble NpoLecchbl KnaccupuumpoBaHbl

Kak:

OnacHbIn YpoBeHb YMeHblueHue OonacHOCTU NPOosiBNeHUsA

reoslIorM4eCKUN  pucka

npouecc

YpoBeHb 1 Huskun Mocne cTpouTensCcTBa € NCNOMbL30BaHMEM
TUMNOBbIX PELLEHWNI

YpoBeHb 2 CpegHun  Bo BpeMsi CTpoMTENbCTBA C UCMONb30BaHMEM
TUMNOBbIX peLleHns

YpoBeHb 3 Bbicokui Bo Bpemsa cTpontenscTBa ¢ UCNOMb30BaHNEM

crneyunanbHbIX peLleHnin

B kaTanore onacHbIX NPOLLECCOB NpeanaratTCcs NPOeKTHbIE peLleHns], KoTopble
yTBEpXKaaTCca koMmnaHuen CaxanuH OQHepaxu. BoigeneHo 230 yyacTkoB 1-ro
ypoBHS pucka, 205 y4acTkoB 2-ro ypoBHS 1 24 ydacTka 3-ro ypoBHS. Y4acTku 3-ro
YPOBHS pucka TpebyloT AeTarnbHOro n3yvyeHus n paspaboTku geTarnbHbIX
NMPOEKTHbIX pelleHnin 40 MOArOTOBKM NPOAOSbHbLIX NSIAHOB U Npodunen.
MepeyeHb yyacTKoB 3-ro YpPOBHA pUCKa, NCMOMb3yeMbli Ansg AeTanbHoro
NpoeKkTupoBaHus, npueedeH B npunoxeHun C. B nepeyHe npeacrasneHsl
yyacTku, Ans KoTopbix pa3pabaTtbiBatoTca nnu 6yayT paspaboTaHbl crelmanbHble
NPOEKTHbIE MEPONPUATUSA MO CHUXEHUIO BO3AENCTBUS ONACHbIX re0Nnornyeckmx
npoLeccos.
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[ns y4acTKoB € reonormyeckumu npoueccamu 1 n 2 ypoBHel onacHocTy 6binm
pa3paboTaHbl HKecreayoLme TUNOBbIE YEPTEXN:

1.

© N o o A

10.
11.
12.
13.
14.

BeperoykpenneHue ¢ Ncnonb3oBaHNEM rabUOHHbBIX CTEHOK,;
lMoanopHble CTeHbI;

|_|pOTI/IB03pO3I/IOHHaFI 3alwTa n gpeHax Ha yvacTkax nepecevyeHud
OPO3NOHHbIX BPE3OB,

[MpOTUBONABMHHBIE COOPYXEHUS;

MpOTMBO3PO3MOHHAA 3alumMTa Cpe3aHHbIX CKITOHOB;
MpoTnBOCENEBbLIE COOPYKEHNS;

BeperoykpenneHue ¢ ncnonb3oBaHMEM rabMOHOB U MaTpaLeB;
[peHax Baonb TpaHLeun TpybonpoBoaa;

MpoTNBO3PO3NOHHAA 3aLuMTa NONoCckl OTBOAA;
BeperoykpenneHue ¢ NOMOLLbIO reopeLleTox ;
BeperoykpenneHme kameHHON HabpocKow;
MpPOTMBO3PO3MOHHbIE 3KPaHbI;

BeperoykpenneHnune npy NOMoLLM rabMOHOB MaTpaLHOro Tuna;

[peHaxHasi TpaHLlesi N0 OCK NONoChl OTBOAA.

Bo MHornx cnyvasix onst yMeHbLUEeHMsi ONacHOCTM reofnorm4eckmx npoueccos 3
YPOBHS NpeanoyYTUTENbHBIM PELLEHNEM ABNAETCA N3MEHEHME Tpacchl. B cnyyae
HEBO3MOXXHOCTW TaKkon NepeTpaccMpoOBKMN paccMaTpmBaeTcs NOfHOE yaaneHme
onacHbIX rpyHTOB. TpeTbUM BapnaHTOM SABMSIETCS YCTPONCTBO yOEPKMBaAOLLINX
COOPYXXEHUN 1 ApEHAKEN.

8.8.6 Cneuundmyeckue rpyHTbl

Cneundmyeckue rpyHTbl He BCTpeyeHbl HM B MakapoBCckoM parioHe Hu rae nubo
elle no Tpacce Tpybonposoaa.
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MEPbI MO CHUXEHUIO ONACHOCTU NPOABIIEHUA MTEEOJTIOFTMYECKUX
NMPOLIECCOB And TPYBOMNPOBOOOB

Mepexoabl Yepe3 aKTUBHbIE pPa3nombl

B npenbiaylumx pasaenax 6bino ykasaHo, YTo Tpacca Tpy6onpoBoaoB NpoxoauTt
Mo CEMCMOAaKTUBHbLIM 30HaM U nepecekaeT akKTUBHbIE PasnoMbl, CNOCOGHbIE
obpa3oBaTb pa3pbiBbl Ha MOBEPXHOCTM rpyHTa. MNepexoabl Yepes pas3rnoMbl
NPeACTaBnNAT 3HAaYMTENbHYI0 ONacHOCTL AN 3arnybneHHoro TpyGonposoaa:
€Cnv BO BPEMS CENCMMNYECKOro COBbITUS Pa3pbIB BbIMAET Ha MOBEPXHOCTb,
TpyGonpoBoAy NPUAETCA NPOTUBOCTOATL 3HAYUTENBHBIM AU depeHLnanbHbIM
CMeLLEeHMsIM MNonepek 30HbI pa3pbiBa.

TpyGonpoBoabl nepecekaloT ABe pasfnoMHble 30HbI. MiMeeTcsa ogHO nepeceveHme
C nepexop yepes [lopomarnickum pasnomom n 18 nepeceyeHnii B 30He Yepes
KntoueBckoro pasnoma. NocnegHas pasnom NpoxoauT B OCHOBHOM napannensHo
Tpacce TpybonpoBoga CaxanuH Il Ha GonbLuen ero yactu. B npouecce
NPOEKTMPOBAHUS HECKOSIBKO MEepPeceveHnin C pasnoMamMm ObINN NCKITYEHbI
6narogaps uameHeHuio Tpaccol. OgHako, U3-3a HanNMuusA HacerneHHbIX MYHKTOB U
OEeNCTBYIOLLMX AOPOr U TPaHCNOPTHBLIX KOPMAOPOB AarnbHelllee YMeHbLUEeHNe
yncna nepecevYeHnn NpeacTaBnaAeTcs HeBO3MOXHbIM. B Tabnuue 8.6

npuBegeHbl AaHHble O CMeLLEHNSAX No 19 nepeceyeHnsam.

O6bI4HO NpeanoYTeHNe O0TAAETCH NepeceyeHnto ¢ Noa3eMHOW NPOKIaaKon
TpybonpoBoaa, Tak Kak Mpy 3TOM MOXHO n30exaTb TEXHUYECKUX PELLEHNN,
CBSI3aHHbIX C AMMHHBIMW Y4acTKaMu He3alleMIIEHHON TPYObl; 9TO Takxke
yMeHbLLaeT BO3MOXHOCTb NoBpexaeHuin Tpybonposoaa Npu CTOPOHHEM
BO3gencTBmm. OBbIYHBIM MPOEKTHBLIM peLleHneM A5s NepexodoB Yepes pasnombl
ABNSETCA yknagka Tpybonposoaa B HErmyboKyo TpaHLIED C BbINONOXEHHBIMM
CTeHKaMM 1 3acbinka ero pbixfbiM FPYHTOM 4515 o6ecneyeHns NoABUXKHOCTU
Tpybonposoga B rpyHTe. OgHaKko, MOCTOAHHOE 3MMHEee NpoMep3aHne rpyHTa Ha
CaxanuHe gukTyeT He06X0AMMOCTb NMPMMEHEHMSA N5t 06paTHON 3aCbIMNKK
crneuunanbHbIX NErkMx CbifMy4yMx MaTtepuanos U NOAM3ITUNEHOBOM NeHbl. [ns
onpefeneHnsa usnyeckue CBOMCTB 3TUX MaTepmarnos NpegycMoTpeHa
nporpamma nabopaTtopHbIX UccnegoBaHuii. [ns NpoBepKkn NPOeKTHON KoHLUenumum
cenyac nposoasTca nabopaTopHble NUCMbITAHWUS 3TUX MaTepuanosB Ha MOAenu
Tpybbl B Macwtadax 1:8 n 1:4. HecmoTpsi Ha 3TO, K3-3a CNOXHOCTEN C OTBOAOM
3eMerbHbIX Y4acTKOB OAWMH U ABa NepeceyvyeHns MoryT ObiTb BbINOMHEHDI
HaA3eMHO B CBA3W C HEOBXOAMMOCTLIO NepeceyeHns pasnoma nog,
HebnaronpusaTHbIM yriom. CnegyeT oTMeTUTb, 4TO 8 pasnomos, ¢ Ne 10 no Ne
17, aBN40TCA pa3pbiBaMu B Npegenax sucsyero Kpbisia Knoyesckoro pasnoma ¢
OTHOCUTENbHO HEGONBLUNMU CMELLIEHMSIMU TUMA CABUrO-B30POC, KOTOPbIE MOTYT
ObITb NErko BOCNPUHATBLI NPaBUbHO CMPOEKTUPOBAHHLIM TPYOONPOBOAOM.
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Tabnuua 8.6 CBoaHas Tabnuua KOMNOHEHTOB pPa3pPbIBHbIX CMELLEeHUN
L. Pa3pbiBHbIe cMelleHUs no Tabnuue
Ne HasBaHue Tun pasnoma Bnmllc_lalzu.uuu ABSC
v s® T Bcero
1 Alt Fopomaiickuit MpaBoCTOPOHHMIA 15 1.0 5.4 0.13 5.5
B3Gpoco-casur
3@ KnioueBckon B36poc 118 2.3 3.3
4 KntoueBckon Babpoc 180 21 3.0--
5® KntoueBckoi B36poc 186 2.5 35
6 KntoueBckon B3bpoc 189 0.7 1.0
7 KntoueBckoii B36poc 209 2.0 2.8
8 KntoueBckon Babpoc 224 2.0 2.8
g® KntoueBckoi B36poc 301 2.0 2.8
10 [ aCTENO0BCKMI J1eBOCTOPOHHMI 302 1.0 -0.5 0.0 1.1
caBuro-e3dbpoc
110 BocTo4Ho- § MpaBOCTOPOHHUIA 343 05 05 0 07
MakapoBckui cABuro-B3Gpoc
126) BocTto4Ho- 5 MpaBoCTOPOHHMI 343 05 05 0 07
MakapoBckui caBuro-s3dpoc
136 BocTo4Ho- 3 lMpaBocTopoHHMI 343 05 05 0 0.7
MakapoBckui caBuro-s3dbpoc
146 BocTo4Ho- 5 MpaBocTopoHHMI 343 10 10 0 14
MakapoBckuit caBuro-B3dpoc
B3anagHo- lMpaBocTOpPOHHMUN 1.5 15 0.0 21
15 - 347
MakapoBckuit cABuro-B3dpoc
Pasnowm p. J1eBOCTOpPOHHMI 0.5 -0.5 0.0 0.7
16 481
YepHas cABWro-B3Gpoc
Pasnowm p. OnaroHanbHbIn 1.0 1.0 0.0 14
17 K o 493
npnmyHas NpaBOCTOPOHHMUIA
18 Alt KntoueBckon Babpoc 509 2.7 3.8
20© KnioueBckon B36poc 567 3.0 4.2
21® KntoueBckoit B3Gpoc 569 3.0 42
MpumeyaHus:
1.V = BepTuKarnbHOE CMELLEHME NO pPa3romy.
2. S = cMelleHVe BOOMNb NPOCTUPaHKsS pasnomMa (napannensHoe pasnomy), NoNoXUTeNbHbIE
3HaYeHUs yKa3bIBalT Ha NPaBOCTOPOHHUIA CABUT.
3. T =nonepeyHoe cMmeLleHne (MePNeHANKYNSPHO Pasniomy), NONOXUTENbHbIE 3HAYEHUSI
yKasblBaloT Ha CxaTue.
8.9.2 MeToponorusa aHanm3a

Bonblune HanpsixeHUs 1 NoCTosIHHbIE Aedhopmaumm Tpy6onpoBOAOB AOMNYCTUMbI
B 9KCTPEMasbHbIX Clyyasix NoABUXKKM NO pasfiomy nNpu yCroBuu, 4To
COXpaHAeTCsl repMeTUYHOCTb TPpybbl. MeTogonorns oueHkn TpybonpoBoaoB.,
UCMbITbIBaOLWMX BO3AeCcTBME 6oMbLUMX AedopMaLmii FpyHTa onMcaHa B ABYX
COBpPEMEHHbIX PYKOBOACTBaAX: KOHCTPYKTMBHOE PYKOBOACTBO, MOATrOTOBMEHHOE
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ASCE (1984), nocne koToporo 66110 BbIMyLLEHO YCOBEPLUEHCTBOBAHHOE
PYyKOBOACTBO, NoArotoeneHHoe XoHHerepoM n HumaHom (Honegger, Nyman,
2004) gnsa PRCI. 3Tn goKyMeHTbl UICNOoMb3ylTCs Npu aHanmnae Bcex
nepecevyeHun.

AHanua 3arnybneHHoro TpybonpoBoaa, NoABEPXEHHOIO BO3AENCTBUIO
NMOBEPXHOCTHOIO Pa3pbIBHOrO HapyLLUEHUS, NPON3BOAUTCH C YHETOM KECTKOCTM
TpybonpoBoaa, HENIMHENHOIO XapakTepa U3MEeHEHUS OKPYXKaloLLMX FPYHTOB, a
TaKke BNUsAHUSA 6onbLioro cmeleHns. Bsanmoaencrene rpyHta n tpybonposoaa
MoaenupyeTcs AUCKPETHLIMU HENMUHENHBIMU NPY>KUHAMW, OPUEHTUPOBAHHLIMU B
OCEBOM, FOPU30OHTanNLHOM M BepTUKanbHOM HanpasneHusax. Metogonorus
pacyeTa rpyHTOBbIX NPY>XUH xopowo obocHoBaHa (ASCE, 1984; ALA, 2001).
CwmellieHne no pa3nomy MoAenupyeTcs Kak NoaBuXKa OCHOBaHWUS PYHTOBbIX
MPY>XWH Ha O[HOW CTOPOHE pasfioma - CM. naeanv3npoBaHHyto Moaens Ha Puc.
8.13. PacyeTHble 3Ha4yeHUa 3aLlemneHns rpyHToM (NPY>XMHON) AOMKHbI
COOTBETCTBOBATb HaTypHbIM yCnoBusiM. B yacTHocTu, Ans nonepevyHoro
rOPU30HTarnbLHOro CMelLlleHus Tpybonposoaa, Npuama paspbiBa rpyHTa He J0mKHa
BbIXOAWTb 3a Npefensl TpaHLwen TpybonpoBoaa, 3anofHeHHoW nogobpaHHbIM
maTtepwuanom. Paamepsbl TpaHwwen AOMKHbI BbiTb Takumu, 4To6bl aTa Npusma
Morra B Her NOMeCTUTbLCA. AHANoOrM4Ho, B criyvae BepTuKanbHON MOABWKKN
cMelleHne Tpybonposoaa BBEPX AOIMKHO MPOUCXOAUTL B Npeaenax 3afaHHon
obpaTHON 3acChbIMNKW.
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Puc. 8.13. XapaKTepUCTUKN FPYHTOBbLIX MPYXUH, UCMOMb3yeMbIX ANA
MO enMpoOBaHUs CXKaTuA rpyHTa.
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KoMnoHeHTbI cMeLlueHn no pas3nomy

CwmelLeHne rpyHTa No pasnomy onucbiBaeTCst CABUIOM (NapannenbHbIM
pasnomy), cxxatmem (NepneHanKynsapHbIM pasfiomy), a Takke BepTUKaribHON
cocTaBngdawLLen cmelleHnss. KOMNoHeHTbl CMeLLeHMI No pasnomMy onpeaensoTcs
B COOTBETCTBUE C TUMOM pasfioMa 1 a3uMyTOM ero NPOCTUPaHUSA OTHOCUTENBHO
HanpaBneHUs OCK IMaBHOIrO PErMOHaNIbHOIO reoNTIOrMYEeCcKoro HanpskeHust. B
COOTBETCTBUN C MOSICHEHWEM, AaHHbIM KOMNaHuen ABS, KOMNOHEHTLI CMeLLeHU
Ans B30poCoOB onpenensitoTcs cnegyowmmMm oopasom:

1. ["opu3oHTanbHas cocTaBnsaoLasa CMELLEHNA CYMTAETCA paBHOM
BEPTMKAIIbHOW COCTaBNAOLLEN, YUTO COOTBETCTBYET Yrny NageHus paspbiBa
45° 1 OpueHTNPOBaAHa B HaNpaBnNeHWUM rMaBHOrO PErMOHaNbLHOro CXKaTus,
opueHTupoBaHHoro CB 70° cornacHo oueHkam ABS;

2. I'Ipop,oanble M nonepeYyHblie cocTaBnAoWne CMELLEeHNA onpegenarnTca
COOTBETCTBEHHO KaK KOCUHYC U CUHYC YyIrna Mmexany ﬂOKaJ'II:.waIM1 asnMyToM
pasnomMa n permoHasribHbiIM a3aMMyTOM HanpAXeHus.

KoHuenums permoHanbHOro HanpsiKeHns He NPUMEHSIETCSA K CABUram Unu CABUro-
B3bpocam; A4nsi 3TUX PasfioMOB MCMOMb3YTCA TabynMpoBaHHbIE 3HAYEHMS
CMeLLeHUiA No pasnomMam, 4YTo nogpasyMeBaeT NOYTU BEPTUKATbHbIV YTon
nageHus.

Bbin noBeaeH aHanua gng onpegeneHns Hanbonee 6GnaronpPUATHLIX YrNoB
nepeceyveHmns 4nsa pasnmnyHbIX TUMOB Pa3NoOMOB, KOTOPLIN NOKa3ar, YTo asumyT
Tpy6onpoBoaa AomKeH HaxoauTcsa rae-To B npegenax 126° - 194°. ing Toro,
4YTObObI 06ecnevnTb Hanbonee GnaronNpPUsITHbIE YrIbl NEPecevYeHnst B KOHKPETHbIX
MECTHbIX YCITOBUSAX, HA ydacTKax nepeceveHuii Npon3seaeHbl NokarnbHble
nepeTpaccupoBku TpyOONpoBoaoB .

Hdonyctumsbie gecdopmauum Tpybonposoaa

Tpy6onpoBoa, B MOMEHT CMELLEHNst Ha pa3nomMe, UCMbITbIBAET Harpy3ku co
CTOPOHbI IPyHTa, ABUratoLLerocs oTHoCUTENbLHO TpybonpoBoaa. Mocne Toro, kak
cMelleHne TpybonpoBoaa CpaBHAMNMCH C NMOABWKKOWM rpyHTa, TPYHT nepectaeT
OKasblBaTb Harpy3ky Ha TpybonpoBoA. JaHHbI TUM Harpy3kn 00blIMHO
Ha3blBaeTCs Harpy3kom, C KOHTPONMPYEMbIM cMeLLeHreM. [ns TpybonpoBoaoB,
UCNbITHIBAIOLMNX TAKUE HArpy3ku, NPOEKTMPOBaHWE criegyeT NPOU3BOAUTb NO
npeaenbHbIM aedopmauusiM, a He Mo nNpeaenbHbIM HanpsiKeHUsIM.

PacueT no npegenbHbiM gedopmauunsam ans oueHkM cnocobHocTu Tpybonposoaa
noa AaBneHneM BblaepXnBaTb CMELLEHUS Ha pasfioMax gonyckaeT
nnacTtudeckne gedopmaunm n NoBpexaeHns Tpybonposoaa npy obecneyvyeHnn
€ero uenoctHoctu. CMeLleHne No pasnomMy siBNSETCS O4YeHb ManoBEPOATHBIM
cobbiTveM 3a 30-neTHUI Nepmoa akcnnyataumm Tpybonpoeoaa, Tak Kak,
COrnacHo OaHHbIM MNONEBbIX UCCIEeAO0BaHUN, CMELLEHMS MO MOBEPXHOCTHLIM

! NokanbHbIM a3uMyTOM pa3fioma SBASETCA NPOCTUPaHIE NPUPA3IOMHONO YCTYNa Ha Y4acTKe NepeceyeHis ¢
Tpyb6onposogom. NpupasnomHbie B3OPOCOBbIE YCTYNbl 0ObIYHO U3MEHAIOT CBOE NPOCTUPaHUE B 3aBUCMMOCTU OT
nosnoXxeHus B penbede.

"CaxanuH QHepaxn MHBecTmeHT Komnanm NTO" [JononHeHVE K OBOC
51mn3 77
0000-S-90-04-P-7069-08-R



OnacHble 2eonoaudeckue npoyeccsl 8 palioHe pabom o npoexkmy

pa3pbiBaM B 30Hax pasnoMoB, BNMSIOWMUX Ha TpyOonNpoBoa, MMEKOT Nepuoa
NMOBTOPSIEMOCTM B COTHM feT.

CyLliecTtByeT MHOro NPUMEPOB NCMONb30BaHUSA CUITbHO AeOPMUPOBAHHBIX
cBapHbIX TpyO ¢ 6apx-TpyboyknagyYnkoB Npu yknagke NnoaBOAHbIX
TpybonpoBogax aguametpom 4o 457 mm (18 gronmos). lonyckaemas
aedopmauns narmba (Npy pacTsXKeHun n cxatum) B Tpybe, HaMOTaHHOM Ha
KaTyLLKy cocTaBngaeT nopsaka 2%, U TONbKO M3peaKo 0TMeYanoch nx
nospexgeHue. CtanbHble TpybonpoBoabl, coopyxaemble u3 Tpyb cpegHen
NMPOYHOCTU U YAOBMETBOPSIOLLME KPUTEPUAM MO CBAPKE U NPUEMOYHOMY
KOHTPOIO aHanorMyHbIM MOPCKUM Tpybonposoaam 06bI4HO MO3BOMAIOT
AocTturaTb YpOBHS AedhopmaLrmm npu pactsxeHnn B 4 % 00 MOMeHTa notepwm
repMeTU4HOCTM.

HaTypHble KOMBMHMPOBaHHbIE UCMNbITAHWSA HA OCEBOE CXaTue 1 U3rnod, a Takke
AONOMHUTENbHbIA aHanM3 METOA0M KOHEYHbIX 3N1IEMEHTOB, Oblnn NpoBeAeHbI BO
MHOIMX YHMBEpPCUTETAX U UCCNEeA0BATENbCKNX OpraHn3aumax. MakcmmarnbHas
aedopmaunsi, OCTUTHYTasi BO BPEMS 3TUX UCMbITAHWIA, Obina nonyyeHa u3s
onybnMKoBaHHbIX CTaTel U OTHETOB, U BbiN NOCTPOEH rpaduK ee N3MEHEHNI B
3aBUCMMOCTW OT OTHOLLEHUS AnameTpa K TonwuHe, D/t (cm. Nyman et al., 2003).
Pe3ynbTaThl NOKa3biBatoT, YTO NpedenbHble NPOEKTHbIE AedhopMaLMn HaXoaaTCs
HaMHOTIO HUXe YPOBHS paspyLUeHus.

CBapKa N KOHTPOJIb Ka4ecCcTBa

BenuunHa ponyctumbix gedopmaunin ocHoBaHa Ha NpeanosioXeHuu, YTo
KonbLieBble CBapHble cOeanHeHMS TPYOONpoBOAOB AOMKHbI BblAEPXKMBaTb
HanpsXeHus Bbi3blBaloLue nnacTuyeckme gedopmMaumm metanna Tpybbl. 3ta
CNocobBHOCTb, YacTo HasbiBaeMasi “yCUNeHHbIN LWOB”, 03Ha4YaeT, 4YTo Tpyba
paspyLIMTCA paHblUe, YeM Pa3pyLUUTCS LWOB MM Y4acTOK TPYObl,
noasepraLmnncs TepMU4eckomMy BO3AeNCTBUIO NPU cBapKe. ATO 3HAYUT, 4YTO
cBapuBaeMbIl y4acToK MMeeT 60MbLUyto MPOYHOCTL Ha pacTaxeHue, yem Tpyba.
Bbinu paspaboTaHbl COOTBETCTBYIOLLME NHCTPYKLUKU MO CBapKe, NO3BONsoLmne
AocTuraTb «yCUNeHHbIX WBOoB». Bce cBapHble coeanHeHNst Ha yYacTkax
nepexofoB Yepes pasnombl 6yayT NOABEPrHYThI creumanbHOMY
HepaspyLuatoLLeMy KOHTPOMo AN NoATBEPKOEHUSI COOTBETCTBUS CBaPHbIX
COeMHEHN KPUTEPUIO KYCUMEHHDBIN LLIOBY.

0630p KOHLeNUM1 NPOEeKTUPOBaHMUS NePexoaoB Yepes pas3nomMbl

Mpu npoekTMpoBaHWMN NepeceyeHnn TPyGoNpoBOAOB C Pa3fioMbl UCNONb3yeTcs
COBpEMEHHAs MpaKTMKa yCTPOKCTBa NepexonoB NyTeM ykragkm Tpybonposoaa B
Herny6boKylo TpaHLUE C BbIMOMOXEHHLIMU CTEHKAMM U PbIXIbIM TPYHTOM
obpaTHoI 3ackinku aAns obecneyeHns TpybonpoBoay BO3MOXHOCTH
nepemMeLLaTbCs nonepek TpaHLen n BBEPX NpU BHE3aMHbIX NOABMKKaX No
pasnomy. TpybonpoBoA MOXET UCMNbITbIBATb BbICOKME HANPSBKEHUSA U
NOCTOSIHHbIE AecbopMauum Npu YCNOBUKM HELOMNYLLEHMS pa3pbiBa Tpybbl. Puck
nospexaeHus Tpybonposoaa cuntaeTcs npuemnemblM, B crnyyae, eCnm MoxeT
notpeboBaTbCA €ro PEMOHT Npu obecneyeHnn ero LeriocTHOCTH (T.€., Npu
OTCYTCTBUM pa3pbIBOB U YyTEYKN NepekauymBaemoro npoaykra). CneunanbHbiv
aHanus 1 nabopaTopHbIE UCMbITAHUSA NPOBOAATCS C TEM, YTODbI y4ecTb
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BO3MOXHOE Npomep3aHune rpyHTa. TpybonpoBoabl BOCMPUHUMAKOT CMELLEHUS
rpyHTa, cMellasick BOOK 1 BBEPX U3 TPaHLLEW.

I'Ipomep3aH|/|e rPYHTa MOXET y4nUTbIBaTbCA HECKOJIbKMMU cnocobamu, KOTOpble
n3y4aloTCcAa B HaCTodLlee BpeMA:

e YCTPOWCTBO U30NMPYIOLLErO CIOs AN OrpaHnYeHns oTToka Tenna B
aTMocdepy, Ans NpeaoTBpaLleHUst MPoMep3aHus rpyHTa . [ipeHax rpyHTa
obpaTHON 3achINkn Anst YMEHbLUEHUS BO3MOXXHOCTM NPOMEpP3aHus.

¢ YKknagka CMHTETMYECKOro mMmaTtepunana Ha gHO U OTKOCbI TpaHLwlen and
YMEeHbLUEHNA CONPOTUBIIEHUNA NPU €ro nepemMeLLeHnn B rpyHTe.

* Vcnonb3oBaHue B Ka4eCTBe IrPyHTOB 06paTHOM 3acbInku HENPOMep3aroLLMX
mMaTepuanoB ¢ He6ONbLUUM yaernbHbIM BECOM, TakMX Kak CUHTEPUPOBaHHOM
3ona. NpepnaraemMas 3acbinka co3gaeT HU3KYH 3aLeMMAOLLY0 CNOoCOBHOCTb
N3-3a MEHbLLEro YAEeNbHOro Beca U MeHee NoABEPKeHa MPOMEpP3aHMIo.

*  Wcnonb3oBaHue 6N10OKOB 13 NONNCTUPONA UK OPYrMxX MaTepurarnos, KOTopble
npv paspyLLeHnn Unu nepemMeLleHnn, no3BonaT Tpybonposoay
nepemeLLaTbCs B TpaHLLEe NOKPbITON reoTekcTunem. Hanpumep, nonncTupon
MCNonb30Barncs 3a NOANOPHLIMU CTEHKaMM U Ha CKIOHax u3-3a ero
HebonbLIOro yaensHoro Beca 1, criefoBaTternbHO, He3HaYUTENbHOro BANSHUA
Ha YCTONYNBOCTb.

*  Wcnonb3oBaHue koneHoobpasHow kKoHurypauum Tpydbonposoga aons
CHWXKEHUS CKMMAIOLLMX Harpy3oK, KOTOpble MOryT MPUBECTU K 3HAYUTENbHbLIM
AedopMaunsmM 1, BO3MOXHO, K MOTepe MeCTHOW YCTONYMBOCTH
Tpybonposoga. CxxumMatoLme Harpysku yMeHbLIaTCH B pesynbTaTe
nepemMeLleHns Tpybonposoaa B MecTe yCTaHOBKM KoneHa (aHanorm4Ho
KoMreHcaTopy).

* B kauvecTBe nocnegHero BapuaHTa paccmaTpuBaeTCst Hag3eMHas npoknagka
TpybonpoBoaa, No3BonsaoLLas BOCNpUHMMaThL 6oMblUME CMELLEHUS Ha
pasnomax. Takme KOHCTPYKLMN MEHee YyBCTBUTENbHbI K KOHGUIypauum
nepeceyeHusi, Npu ycrioBum, 4To TpybonpoBoa MMEeT KoNeHoo6pasHble Unu
Z-06pasHble y4acTku, NO3BONSOLLME KOMNEHCMPOBATL TEMNSIOBOE
pacluMpeHne n cMeLleHre No paspbiBy BAOSb OCK TpyGonpoBoaa.

Cxembl yyacTKa ¢ KoneHo00pasHbIM M3rMboM 1 TpaHLLEN C 3aCbINKOW ChiMy4uM
MaTtepuanom un nlonsumen nokasaxol Ha Puc. 8.14 n 8.15.
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8.9.3 CenicMuyeckue Bo3aemncTemus

Bospgencrteue cemcmmnyecknx konebaHnm Ha TpybonpoBos

YnpoLleHHbIM Noaxod K oueHke aedopmalmm rpyHTa npeactaeneH B (ASCE,
1984). 31oT Nogxoa Obin NPOBEPEH M BKITHOYEH B nocrneaHune pykosoactea (ALA,
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2001) pabouen rpynnon ASCE/ASME, dnHaHcnpoBaBLuerics American Lifelines
Alliance. MNoasemHble Tpyb6oNpoBOALI NOABEPralOTCA KPATKOBPEMEHHBLIM
Aedopmaunn, BeidaBaHHLIMU AeopMaunsamMmn rpyHTa, n3-3a pacnpocTpaHeHns
ceicMmyeckmnx konebanun. Tak Kak nepemMelleHns Tpybbl orpaHuyeHbl, To
aedopmauum, Bo3HuKatoLwme B Tpybax npu pacnpoCTpaHEHUM CENCMUYECKNX
konebaHuin, aHanornyHel aechopmaumnsam, BO3HUKAOLWUM OT APYrMX NOCTOAHHbIX
noaBwXKek rpyHTa. To ecTb, gedopmMaums TpyObl orpaHnveHa gedopmaumen
rpyHTa. MNMpegen gonycTuMblx gedopmannin pacTsaXeHNs u cxaTns
Tpy6onpoBoaoB Npu NPOXOXAEHUN cencMmmyeckux BosH coctaBnseT 0.5%.
Cencmunyeckune konebaHnst He BNUAIOT Ha NOA3EMHbIE HEddTe- U ra3onpoBOAbl,
HaxogsALMecs B yooBNEeTBOPUTENBHOM TEXHUYECKOM COCTOSAHUMU. OTO
noaTBepXaaeTcsa OTCYyTCTBUEM CnyyaeB paspyLleHnsa HedTe- nnu razonpoBoaoB
C KayeCTBEHHbIMU CBapHbIMU COEANHEHUSIMU MOA BO3OENCTBUEM CENCMUYECKUX
konebaHun. HepasHee 3emnetpsiceHne (Honegger, 1999) nokasano, 4to
cenicmmyeckmne konebaHnst MOXeT NPeAcTaBisaATb ONACHOCTb AN TpybonpoBoaoB
TONbKO B CNy4vasix KparHe Nrioxoro kadecTsa CBapHbIX LUBOB UMM KOPPO3Un B
cny4yae O4YeHb CUSIbHbBIX CEMCMUYECKUX KonebaHusax rpyHTa.

BospgencrtBue COTpﬂceHMﬁ rPyHTa Ha HaA3eMHble 06 BbeKTbI

CoTpsiceHne rpyHTa B pe3ynbTaTe 3eMNeTPSACEHUS BbI3OBET AUHAMUYECKYIO
CENCMMNYECKYI0 Harpy3Ky Ha Hag3eMHble COopyXeHus Tpybonposoaa. TUNUYHbIMK
Takumu obbekTamm ansa Tpyodonposogos npoekta CaxanuH Il senstoTcs 3gaHus,
COOpPYXXEeHNSH, Kopabnu, XxpaHUNuLLAa XMOKoCTemn, Tpybbl, MexaHn4eckoe u
anekTpuyeckoe 06opynoBaHMe, CUCTEMbI KOHTPOIS, U3MepUTENbHOE
obopynoBaHue 1 KOMMYHUKaLUN. AHTUCENCMUYECKOE NMPOEKTMPOBaHNE OOHLEKTOB
Tpybonposoga Npou3BOAMTCA COMNMAacHO TUNOBbLIM CTPOUTENbHBLIM HOPMaM,
HanpumMmep, YHUULMPOBaHHBIM CTpoUTENbHLIM HopMaMm 1 npasunam (UBC)
(ICBO, 1997) n HegaBHO 3aMeHMBLUMM X MexayHapoaHbIM CTPOUTENbHBIM
HopMam u npasunam (ICC, 2003). byaeT yaeneHo BHUMaHWe obecneyeHunto
paboToCcnoCcobHOCTU CUCTEM MOHUTOPUHIA, KOHTpOns, 6esonacHocTu u
aBapumnHbIx cuctem. MNpumepamm Hanbonee OTBETCTBEHHbLIX CUCTEM SABNSAIOTCS:
annapaTypa Ans MOHMTOPWHra, annapaTtypa CBSA3M, BblYUCIUTENbHAsS TEXHUKA,
obopygoBaHue obecneynBaroLLee QUCTaHLUNOHHOE yrpaBneHue 3anopHowm
apmaTypbl, CUCTEMbl aBapUNHOTO SHEPrOCHABXKEHNSA N UCTOYHUKM
6ecnepeborHOro NuTaHus.

Pa3xunxeHune

NS oueHKM oNacHOCTU pas3XmXKeHUs rpyHTOB BOONb Tpacckl Tpybonposoaa
ncnonb3oBancd cUcCTeMHbIN Nnoaxod. Ha nepBom aTane y4acTKu, CNOXEHHbIe
noTeHUManbHO pasxmxkaemMbiMy rpyHTaMn BblAENSANUCH MO reoforM4ecknm
AaHHbIM. o Tpacce Tpybonposoaa CaxanuH |l Takue rpyHTbI BCTpeyalTcs B
nepByto oyepedb B pycnax BOAOTOKOB 1 Ha nobepexbe. Ecnv no reonormvyeckum
AaHHBIM peyYHoe pycro NN APYron y4acTOK CrOXeHbl HepasxukaeMbIMu
rPyHTaMu, AaHHbIN Nepexoq Unun yyacTok KnaccmduumpoBancs Kak HeonacHbIn, 1
npouecc npoBepku 3akaHumearncs. B 2001 r. Ha TakuMx yyacTkax ocyLlecTBrnsnach
nporpamma paboT no cnekTpanbHOMY aHanu3y NoBepxHOCTHbIX BorH (CAlB).
Ecnu reonornyeckas nposepka nokasbiBana, YTo Ha KakMX-TO ydacTkax
BO3MOXHO pasXumKeHne rpyHToB, NPOU3BOANNNCE NHXEHEPHO-reonornyeckme
uccnegoBaHus B CKBaXMHaX M KOHYCHble NeHeTpauMOoHHbIe UcnbiTaHus (npu
HanNMuun cooTBETCTBYIOLEro 06opya0BaHMS) AN OLEHKN UX Pa3XmKaeMocTu.
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Mpu aTom ucnonb3oBanmck obLLENPU3HAHHBIE METOANKN TaKUX UCCNEA0BAHUNA.
Mpu HegocTaTke UK OTCYTCTBUM AaHHLIX O MOACTUIAIOLWNX FPYHTaxX Aenanuch
0060CHOBaHHbIE NPEANOSIOKEHNS C Y4€TOM Fe0NIorMyeckoro CTpoeHus
paccmaTtpuBaemMoro yyacTtka. B 2004 r. nogpsaymk no npoekTmpoBaHuIo U
CTPOUTENBCTBY BbIMNOMHUN AOMNONHUTENBHbLIE KOHYCHbIE NEHETPALMOHHbIE
UCNbITaHUS.

Ha ocHoBe 3Tux JaHHbIX onpejeneHa pa3xmxaeMocTb rPyHTOB BAOMb Tpacchl
TpybonpoBoaa v BblAeneHbl y4acTkun, MOABEPXKEHHbIE 3TOMY SABNEHUIO, Ha
KOTOpbIX cnegyeT npegycMoTpeTb MeponpusaTUsa N0 MMHUMU3aLUUn NocrneacTBUM.
[MepeyeHb y4acTKOB C pasXuxaeMbiMU rpyHTaMu npeacTasneH B Tabnuvue B
MpunoxeHun 8A.

B npeaenax nepBoro cermMmeHTa 30Hbl BbICOKOTO pUcka COCTaBMSAT OTHOCUTENbHO
HonbLyto YacTb Tpacckl Tpybonposoaa. ATo CcBsi3aHO ¢ NpeobnagaHnem
BOZOHACbILEHHbIX NecYaHblx 06pa3oBaHUii B COMETAHMMU C BbICOKUMU
3HAYEHUSMM MUKOBbIX YCKOPEHWUA .

B npenenax TpeTbero cermeHTa KonmMyecTBO ONacHbIX y4acTKOB Mo Tpacce
TpybonpoBoaa, rae BO3MOXKHO Pas3XXuKeHne rpyHTa, 3HauuTenbHO MeHblue. OHU
B OCHOBHOM MpPUYpOYeHbI K pycrnam v cTapuuaM (COBPeMEHHbIM PbIXTTbIM
annoBMarnbHbIM OTIIOXEHUSM).

TeyeHue rpyHTa

TeueHune rpyHTa aBndeTcs Hanbonee KaTacTPOPUUYECKUM TUNOM OCTaTOYHbIX
Aedopmaunii rpyHTa, BbidblBaeMblX pasxuxkeHnem. OHO NponcxoauT Ha KpyTbiX
CKroHax (kpy4e 6% unu 3.5°), CnoXeHHbIX PbIXNbIMU pasdXmkaeMbiMn FPYHTaMu 1
xapakTepuayeTcs 60MbLIMMN rOPU3OHTANbHLIMU NEpeMELLEHMAMU (Ha
paccTosiHue B HECKOMbKO METPOB M BorbLUe), a TakkKe CUMNbHbIM paspyLLeHneM
BHYTPEHHEN CTPYKTYpbl rpyHTa. COOpYyXeHUs, pacnonoXeHHble Ha NOBEPXHOCTH
UM BHYTPU Pa3XUKEHHOTO rpyHTa 06bIYHO CUMBHO pa3pyLUEHbl K YacTo pa3duThl
TpewmHamMmm n nepemelleHbl. OgHako BAOMb Tpacckl Tpybonposogos CaxanuH
y4YaCTKM C pasxmikaeMbiMu rPYHTaMN Ha CKINOHaXx KpyTusHon 6onee 6%
obHapyXeHbl He GbinKn. Hebonblume y4acTkn ¢ TeHEHUEM IPyHTa MOTyT
BCTpeYaTbCs Ha KpyThiX beperax pek, HO UX BNNSHUE Ha TpybonpoBoa HEBENUKO,
TakK Kak OH 3arnybneH Ha nepexodax Yepes peku.

NaTepanbHoe pacTeKkaHue rpyHTa

JlaTepanbHoe pacTekaHne Ha y4acTKax pacrnpocTpaHeHns pasKmKkaemblX
FPYHTOB OLIEHMBAIOCh C MOMOLLbIO PEFPECCUOHHOMO YpaBHEHNSI HA OCHOBE
cTaTucTmnyeckon rnobanbHom 6a3bl JaHHbIX N0 HAGMOOEHMAM 3a pa3XMKeEHNEM
BO BpeMsi KpynHbIx 3emneTtpsiceHun (Youd et al, 2002). PerpeccrnoHHoe
ypaBHEHNE NpUMeEHSIeTCA ANs ABYX OCHOBHbIX CUTYyauuii: ans “cBoboaHom
NMOBEPXHOCTU”, T.€. KPYTOCKINOHHbIX 06pa3oBaHUN, Taknx Kak bepera BOAOTOKOB, U
OISt NONOrnX CKNOHOB.

OnacHocTb GOKOBOro pacTekaHusi rpyHTa Ha nepexofax Yepes peku
yMeHbLUaeTcsi yTeM Bblbopa Takux Tpacc, no KOTopbiM NornepeyHoe CMeLLEHNE
TpybonpoBoaa cBOAUTCS K MUHUMYMY, a €ro CroCOBGHOCTb NPOTUBOCTOSTh
MPOAOSbHLIM CMELLIEHMSIM MOSTHOCTbIO coxpaHsieTcsi. Kpome Toro, TpyGonposoa,
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nomMmellaeTca HM>xxe 30H MakCMMaribHOro nateparibHoro pactekaHu4, 4yTObbI HE
noasepraTbCcsi BO3LENCTBUIO Hanbonee 3HAYMTENbHbIX nedopmaumm rPyHTa.

Ha nepexopax 4epes3 BOAOTOKM Ha y4acTKax pacrnpoCTpaHeHUs pasxmKkaeMblxX
rpyHTOB TpybonpoBoa NpoknagbiBaeTcs ropu3oHTanbHO Nog pycnom BOAOTOKa
Tak, YTOObl paccTosHME MexXay OHOM BOAOTOKa M BEPXOM TpyObl ObINO He
MeHbLue 1.5 M. Takas rmybuHa obbl4HO coxpaHsieTcst Ha paccTosiHum 30 M 3a
npeaenamu 6eperos BOAOTOKA, Nocrne Yero Tpybonposos ¢ yknoHom 1:10
nepexoauT Ha HopmanbHyto rmy6buHy 3arnybneHus.

Mpn aHanm3e 3TOro onacHOro npouecca BaXXHbIMWU MCXOOHBIMU OAHHBIMU
ABNAIOTCA PacCTOsHME OT pasfnioma U MarHuMTyaa 3eMneTpsCeHns, BO3MOXHOIO B
30He 3TOro pasnomMa. Ha ocHoBe gearperaumoHHOro aHanmsa onacHocTm
cencmmyeckux sosgenctanin B MemopaHayme ABSC 2005 roga pekomeHayeTcs
npvHMMaTb KOHCepBaTUBHOE 3HavyeHne marumtyasl My, = 6.5 Ha BcemM
npoTsbkeHnMn TpybonpoBoga. PeanbHoe paccTosiHne ot Tpybonposoga 4o
pasnoma He npesbiwaeT 30 kM. [nsa noboi ToYKKN, pacnosioXKeHHON Ha
pacctosHuu 6onbLue 30 KM, npuHMMaeTcs pacctosiHue B 30 KM, NS KOTOPOro
MUHUMarbHOE 3Ha4YeHMe NMKOBOro YCKopeHus rpyHTa coctaenseT 0.11g.

HenuHenHbI aHanNnn3 MeTO40M KOHEYHbIX 3fIEMEHTOB, NOA0OHbIN aHanmay,
BbINOJTHEHHOMY ANS Nepexo4oB Yepes pasfombl, OyaeT Nnpon3BoanTbLCS ANs
npeaenbHbIX YCIOBUIN Ha ydacTKax C pasXmkaeMbiMyU rpyHTaMn YTOObI
noaTsepAnTb paboTocnocobHOCTL TpybGonpoBoaa ANs NPOEKTHbIX
AedopmaumnoHHbIx KpuTepues. TpyObl U CBapHbIE LWBbI AOMKHbI 06ecneymBaTb
paboTy TpybonpoBoaa B yCrnoBusax 6onbLInx gedopmaLmm.

BcnnbiTne

Tpy6onpoBoabl 1 Apyrne nerkne nog3emMHble COOPY>KEHUS MOryT BCMMbIBaTb Mpu
Pa3XMKEHNN OKPYKatoLLMX rPYHTOB. B 6onbLUMHCTBE cuTyaumii B4onb Tpacchl
Tpybonpoeoga CaxanvH |l npaBunbHO CNPOEKTMPOBaHHbIE CTarbHbIE TPYObI
MOTYT UCMbITbIBaTb HEKOTOPLIE BEPTUKAIbHbIE MOABUXKA, OCOOEHHO Npu nX
pacnpegeneHny Ha 6onblom NpoTaxeHun Tpybonposoaa, 6e3 npeBbIleHns
NpPOYHOCTM TPYO Ha M3rnb. MNpn HeOBXOOMMOCTN MOTYT NPUMEHATLCA cnegywme
Mepbl 4ns ocriabneHns oNnacHOCTY BCNIbITUS COOPYXXEHUN:

. O6paTHas 3acbinka TpyObl Hepa3XmKaeMbiM rPYHTOM;

. yknagka TpyGonpoBoJa HKe pasKiKaroLwerocs cnosi Ans ycrpaHeHus
ntoboit onacHOCTU, CBA3AHHOWN C Pa3XUKEHUEM IPYHTOB;

® Vicnonb3oBaHne GETOHHbIX NpuUrpys3oB, aHarnorn4yHblixX Tem, KOtTopble
NMPUMEHAITCA NpU NpokKnaake prGOﬂpOBOﬂ,OB Ha nonmax u B 6bonotax ans
I'IpOTVIBO,D,GVICTBVIFl MX BCNIbITUIO.
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8.9.5 HeycTOMYMBOCTb rPYHTOB U OMOJI3HU
8.9.5.1 MeponpusaTna no CHUXKEHU0 BO3AENCTBUSA ONMaCHbIX reosIorM4yeckmx
npoueccoB

B npeablaylwimx pasgenax onvcaH LMPOKMIA Anana3oH ONacHbIX reonormyeckunx
npoLeccoB. 3aWwmnTHbie MEPONPUATUS AENATCA Ha 4 rpynnbl:

* 06xof OnacHbIX y4acTKOB UMW yCTpaHEHWE ONAaCHOCTY;

e 3eMnsiHble paboTbl (Menuopauus, 3akpenneHve, nepepacnpeneneHme
Harpy3ok, yaepXMBatoLLme COOpPYXEHUS);

«  3aKpenneHne NoBepPXHOCTHbLIX TPYHTOB;
s [peHax.

MepeTpaccupoBka ABNSETCA CaMbIM MPOCTbIM UHXEHEPHbIM peLLeHneM,
NpPUMEHsIEMbIM Ha y4acTKkax, NpoTsKeHHoCTbto 0T 100 M 1 MeHee A0 HECKOMbKUX
kunomeTpoB. OgHaKo, BO MHOIMX Cry4vasix aTOT cnocob NpuMeHdaTb
HeLlenecoobpasHo, 1 criefyeT Ucnonb3oBaTh Apyrue pelwlenns. B Tabnuvue 8.7
npeacTaBneHbl NOTeHUManbHO onacHble reonornyeckne NPoLecchl U BO3MOXHbIE
3aLUMTHbIE MEPOMNPUATUS, YTO NO3BONSAET NOAPSAUYNKY B CTAHAAPTHBIX CUTYaLUsIX
MCMNomnb30BaTh TUMOBbLIE pelleHns. [laHHas Tabnuua MoXeT MCNOoNb30BaTbCH Kak
nocobue A5 OLEHKN NPOEKTHLIX PELLUEHMI U UX CTOMMOCTU, a Takke Ans
BblOeNeHNs y4acTKOB, Ha KOTOPbIX TpebyeTca NpMMEeHATb cneuumarbHble
HEeTMMNOBbIE peLUeHMs.
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Ta6bnuua 8.7: [oTeHUManbLHO onacHbIe reosiorMyeckme NPoLecchbl U BO3MOXHbIe
Mepbl MUHUMU3ALMKU UX NOCTNEeACTBUN

KaTteropus onacHocTtu MeponpusaTtus
MpupogHas 1A | MNonaTHas aposus Obxopn 1a | lNepeTpaccupoBka
HEeyCTONYMBOCTb 1B | Conudpntokums 1b | 3arnybneHue
CKIoHOB 1C | OnnbIBWHBI 1c | YBenuyeHue paccTtosHus
mexay Tpybonposogamu
1D | OnonaHun 1d | YMeHbLueHVe pacCToAHNS
mMexay Tpybonposogamu
1E | BnokoBble ornon3Hu 1e | OTBOA BOOOTOKA
MNoTeHumanbHas 2A | Y3kuin rpebeHb 3emnsHble 2a Bbliemka / 3amelueHve
HeyCTON4YMBOCTb 2B | KocoropHbln y4acToK paboThbl 2b | YnnoTtHeHune
2C | HacbinHowm rpyHT 2c | AHkepoBka
2D | Ceanku n oteansl 2d | TeppacupoBaHue
CBs3aHHbIe CO 3A | Cnabbin rpyHT 2e | NabuoHHas / pskeBas CTeHa
CTPOUTENBCTBOM 3B | lopHas BbipaboTka 2f BeToHHasa nognopHas cTeHa
3C | MNepexopn yepes 2g | WnyHTOBLIE CBaAM
BOLOTOK
3D | bnusocTb K pycny 2h | ObpatHas 3acbinka rpyHTa
3E | MNMocneacteus 2j YnopHble Npu3Mbl
pa3paboTkn Heap
Bakpennenn | 3a | lNepemblyka
e 3b | Buonoruyeckas
NMOBEPXHOCTH pekynbTMBaums
bIX FPYHTOB 3c | NabuoHHas ceTka / maThl
3d | TopTKpeTupoBaHue
Yctponcteo | 4a | [oBEPXHOCTHbLIN ApeHax
OpeHaxa 4b | MNMoasemHbIn gpeHax
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8.9.5.2 MOHUTOPUHI U Hap3op 3a cTponTenbCTBOM

B npouecce NpoekTMpoBaHns MOXET BO3HUKHYTb HEOGXOAMMOCTb MOHUTOPUHTa
Ha CINOXHbIX y4acTkax NPOSIBNIEHNS1 ONACHbIX FE0NOrMYeCKMX NPOLLECCOB, KOTOpbIEe
Henb3si 060NTK 3a cYeT U3MEHeHUs Tpacckl Tpybonposoaa. Huke npuBoanTcs
nepeyYyeHb 06OPyAOBaHUS, UCMONb3YEMOrO NMPY MOHUTOPUHTE, KOTOPLIN, NpW
HEeobXoaNMOCTU, MOXET OblTb PACLLUMPEH:

* MOBEPXHOCTHbIE MapKN 1 penepa Ucnonb3yemMble AN BbICOKOTOYHON ChEeMKMU;
*  VHKMMHOMETPbI;

* NbE30OMETPbI;

*  HaKTIOHOMEpbI;

e JaT4MKu uamepenHunsa gedopmaunn (rpyHta u/mnm tpybonposoga);

*  perucTpaTopbl aKyCTUYECKON 3MUCCUM;

*  BOJIOKOHHas onTuKa.

Moapsiguvk JomkeH pa3paboTaTb PyKOBOACTBO MO MOHUTOPUHIY OMACHbIX
reoriorMyeckmnx NpoLLeccoB, OCYLLECTBIISSIEMOMY Nocre BBoAa Tpy6onpoBoaa B
3KCNyaTauuto, B KOTOPOM AOIMKHbI ObITb NOAPOOHO OnMcaHbl BCe BUAbI
MOHUTOpPUHra 1 obcrneaoBaHnsa U coaepKaTbCs pekoMeHaaumm no
MHTEpNpeTaummn AaHHbIX, 0COGEHHO B OTHOLLEHUN YPOBHEN cpabaTbiBaHWs Ans
MPUHATUSI COOTBETCTBYHOLLMX Mep MO 3aluute Tpy6onpoBoaos.

8.9.5.3 Mprumepbl yyacTKoB

Ans unnocTpauum oco6eHHOCTEN HEKOTOPBIX BCTPEYAOLLMXCS ONaCHbIX
reoriorMyeckmnx NPoLLECCOB U COOTBETCTBYHOLLMX NOTEHLMArbHbLIX Mep No
CHWKEHUIO MX BO3OEWCTBUSI HUXKE KPpATKO PacCMOTPEHbI iBa yyYacTka: AOSNINHA p.
KpvHka, rae nposiBnsitoTcs nocrneacTsust 4obbluv yrns, u gonuHa p. MNynbka ¢
pa3HOO6pPa3HbIMK NPOSIBNIEHNSAMU CKITOHOBbIX MPOLIECCOB.

P. KpuHka

OTOT yyacToK NoKa3aH Ha kapTe 4 1 pacnonoxeH Ha ceBepe MakapoBCKOro
yyacTtka Tpacchl. B reonormyeckom cTpoeHun npuHUMaroT ydyactue
TOHKOCIOWCTbIE aneBpoOnnTLI U aneBponuTbl, MECTaMu kKapboHaTHbIe, C
NPOCMOSIMM YISt OT HEBONbLUOW A0 CPeAHEN MOLLHOCTU Y PEAKUMU MPOCAOSMU
necyaHvka cpegHei MoLHoCcT. Cnon NoYTH BepTUKanNbHbIE, TaK YTO B
pe3ynbTaTe HepaBHOMEPHOW 3p03nmn Boree NPOYHbIX NECHAHMKOB 1 CNabbix
aprunnutonofgoOHLIX nopon o6pasoBanucb cyomepugnoHarnbHble rpebHu.

lMepBoHa4anbHbIN cTBOP TPybONpoBOAa Nepecekarn KpynHbIA CeNeBon oyar,
HanpaBMeHHbIA HAa BOCTOK OT 3abpoLueHHOoro kapbepa K p. KpuHka. Cenu

3apoXgarTcsa Ha KOHUe oTBana B6nunsm kapbepa, Ho, NOXOoXe, BOBMEKalT 1
eCTeCTBEeHHbIV IPyHT. B rornoBHoM YacTu ovara B kapbepe ccpopmMmMpoBanoch
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03epo noanpyxeHHoe oTBanom. MoLWHOCTb CENneBbIX OTNOXEHWN OLEeHMBAETCH B
HECKONIbKO METPOB, MPY BbICOKON BEPOSTHOCTM NOCMEAYIOLNX NepeMeLLEHNI
rpyHTa Ha 3ToM y4acTke. bbino caenaHo 3aknodeHne, YTo Npu NPoKnagke
Tpybonpoeoga no nepBoHavarnbHO HaMeYeHHOW Tpacce BO3HUKHYT CIIOXHOCTH,
npeogoneTs kKoTopble ByaeT HEBO3MOXHO 6e3 BbINONHEHNS O4eHb 60MbLIOrO
obbemMa 4opOoroCTosALUX MHXEHEPHbIX paboT ¢ nocneayoLnumMm
AONroBPEMEHHBLIMU 3KCMNITyaTaLMOHHbIMU pacxodamu.

B pesynbTate, MNoapagyumk npeanoxun nepeHecTu Tpaccy Ha 3anaj Bbile Mo
CKITOHY OT 03€epa 1 OrpaHMYMBaIOLLIErO ero BbICOKOro 6opTa 3abpoLLleHHOro
kapbepa. KomnaHua Scott Wilson Takxke nsydmna y4acTok v Bbigenuna ewe ogHo
BO3MOXHOE MOMOXeHMe Tpacchl eLLe HEMHOro 3anagHee (CM. kapTty 1), HO
Moapsag4mk ocTaHOBUICA Ha NEePBOM BapuaHTe. OTO HOBOE MOMoXeHue Tpacchbl
ObINI0 BPEMEHHO NpMHATO CaxanuH SHepaXn ¢ yCnoBMEM NpoBeaeHUs
nocrneayoLwmx n3blCKaHMM ¢ NPOXOAKON TPaHLLEn 1 ¢ TeM, 4Tobel Moapaayumk
BbINOMHMWIT NPOEKTUPOBaHWE ANS 4eMOHCTPALIMM XKU3HECNOCOBHOCTU 3TOro
BapuaHTa. 371 paboTbl BKIHOYAOT U3bICKAHWUS U OLIEHKY:

*  TPYHTOBbIX YCMOBUI BAOMNb HOBOIO y4acTka Tpaccehl;
*  BUAOMMBIX NPOSIBNIEHNI LLIAXTHLIX BbIPABOTOK, T.€. NPOCafoK rPyHTa;

e npeanaraeMblX MEPOMNPUATUIA Ha KpyTonagarwuwux, B pasnnyHoOM CTeneHu
BbIBETPEJIbIX CITOAX FOPHbIX NOPOA, OPUEHTUPOBAHHbBLIX NMOA YITIOM K Tpacce;

*  YCTOMYMBOCTM OTKOCA YCTyna;

* pucka o6pasoBaHMs HOBbIX CENe B CyLLECTBYIOLLEM oYare ¢
noanpyxueBaHneM, NPOpbLIBOM U nocneaytoLer ouncTkon pycna p. KpuHka, ¢
y4eToM crnycka noAnpyaHoro o3epa 1 ero BO3MOXHbIX MOCNEeACTBUIA;

» obuiee ykpenneHue Geperos p. KpuHka 1 crieaytoLLero K 1ory nepexoaa yepes
py4eit, CTabunmnsaums COCeAHNX CKITOHOB.

B uenom mepbl N0 MUHUMU3ALUN NOCNEACTBUIA ONAaCHbIX NPOLIECCOB B 3TOM
palioHe BKNoYaloT Npou3BoacTBoO 6onblioro o6bema paboT No BCeM YeTbipem
KaTeropusm, a MMeHHO: NepeTpaccUpPOBKM, 3eMsiHble paboThl, 3akpenneHne
NOBEPXHOCTHbIX FPYHTOB M OpEHaXx.

P. NMynbka

OTOT y4acTOK Takke nokasaH Ha KapTe 4 1 pacrnonoXeH HEMHOrO 0XHee JOSUHbI
p. KpuHka.

Peka lNynbka TeyeT NpyMepHO C ceBepa Ha tor N0 aCUMMETPUYHOW AONUHE, C
Gornee nonormm 3anagHbiM U 06PLIBUCTHIM BOCTO4YHbIM GopTamu. Tpacca
NPOXOAMT MO 3anagHoMy 60pTy UK NO AHMLLY OONUHbLI. KopeHHble nopoabl
npeAcTaBneHbl NagaLWwnMmn Ha BOCTOK YepeayoLwUMUCS CIosIMU aprusiniuToB 1
necyYaHMKoB NNMOLEH-MUOLIEHOBOroO Bo3pacTta. Ha 3anagHom 6opTy v B pycne
KOpeHHbIe Nopoabl He BCTpeYeHbl. Ha BOCTOYHBIX CKINOHax obHaxaeTcs
YepeaoBaHWE MUHUCTBIX U NeCYaHUCTLIX Navek. Ha 6onee HM3KMx 3anagHbix
CKIOHax NpeobragatT rpybo3epHUCTEIE anstoBMarnbHbIE OTNOXEHWUS, BEPOSTHO,
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peyHbIX Teppac. bonee HMU3KNN ypoBEHb 3aHMMaET BbIPOBHEHHAs NonMma.
Matepwnan Teppac 3anagHoro ckrnoHa (nepepaboTaHHbI rpybbin
KonntoBuin/LebeHb) Obln BEPOATHO pasMbIT, NEPEHECEH N OTIIOXEH BO BPEMS
ropasfo 6onee BNaxHoOro nepuvoga B NencToLeHe.

MoBepXHOCTb Teppac/KOHYCOB BbIHOCA YacTo XONMUCTas!, CO crieqamu NoABUKEK
rpyHTa, BpAO N OXBaTbIBAKOLWMUX TONLLY 60nbLIoi MOLLHOCTU. CKopee OHU
BbI3BaHbI NpoLIeccaMu NpoMep3aHnsa 1 oTTauBaHnsa. B ocHoBaHWUM OTNOXEHUN
BEPXHeN Teppackl NpoxoanT Gonbluas MoYaxxmHa. OTMeYeH y4acTok
HernyGoKoro, BEpOSITHO, PENMKTOBOIO cronsaHus. AHanma asapodOTOCHUMKOB U
nonesble 06cneaoBaHMsa NOATBEPAMIN HanMyme OMnomn3sHEBLIX U CENeBbIX
OTNOXEHWI, MPUHECEHHBIX C BOAOCOOPHbLIX NIoLLaaei BbilliepacrnonoXeHHbIX
nputokoB p. Mynbkn. Bonbluas YacTb 3TUX OTNOXEHWI NpeacTaBnsieT cobol
MErKO3epPHUCTbIE OCaKM, 8 aKTUBHbIE NMOABWXKN BEPOATHO UMEIOT MECTO TOSbKO
B BEPXHEM Crloe, NoABEeP>KEHHOM CONMUAMIOKLINN.

Bbina npeanoxeHa nepeTpaccupoBka B 06xo obpbiBa Teppachkl U BO3MOXHbIX
OMacHbIX Y4aCTKOB, BbISBIIEHHbLIX N0 a3p0OTOCHNMKAaM, HO B 3TOM Cly4ae
Tpacca okaxeTcsa Ha bonee BnaxHon nonmve. LienecoobpasHocTb 1
rMAPOreosnorMyeckne/aKkonornyeckne NnocneacTBms NPOKNaaKkM Tpacchl Mo HMKHEN
YacTu OOMWHbI BONM3N pekn cenyvac UCCNeayTes.

OTOT yyacToK Tpacchbl NPOXOAMT MO KOPUAOPY C YA3BUMbBIMU UHXEHEPHO-
reosnIorM4eckUMm 1 3KONOrMYECKMMM yCroBusiMU. Mepbl N0 CHUKEHMIO
nocneacTBMI onacHbIX BO3AeNCTBMI ByayT, BEPOSATHO, BKMOYaTh YaCcTUYHOE
M3MEHEHMWE PACMOSIOKEHUSI TpaccChl, 3eMIsiHble paboTbl, 3akpenneHne
NOBEPXHOCTbIX FPYHTOB U ApEHAX.

8.9.54 FpyHTOBbLIE YCIOBUA
Tak Kak y4acTKu CO CIOXHbIMU FPYHTOBbIMM YCIOBUSMW B 9TOM panioHe
OTCYTCTBYIOT, cneuyunarnbHble Mepbl N0 ocnabneHnto onacHOCTU BO3AENCTBUS
reonornm4yeckmx nNpoLEeccoB UM MOHUTOPUHI He TpebytoTcA.
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NPUNOXEHUE 8A

NEPEYEHb YYACTKOB BOOJIb TPACCbI TPYBOINPOBO[A,
XAPAKTEPU3YHOLLUXCA HATTUMMEM CITOEB BOAOHACBILLEHHOIO NECYAHOI'O
FPYHTA, KOTOPbIE NOABEPXEHbBbI ABITEHUIO PA3XWXXEHUA

CEIrMEHT 1
o C Kn
=e oT oT Kn vrs

1 0.0 4.3 4300

2 6.0 9.0 3000 CHAIVO
3 10.2 10.3 100

1 31.20 31.35 150 20
2 32.10 32.40 300 21

3 33.65 33.80 150 20
4 33.95 34.30 350 21

5 37.30 37.45 150 21

6 38.10 38.45 350 21,23
7 45.70 47.60 1900 21

8 47.85 48.15 300 21

9 49.40 49.70 300 21
10 52.15 52.50 350 21
11 53.80 54.00 200 20, 21
12 54.25 54.60 350 25
13 57.70 58.00 300 21
14 58.50 58.70 200 25
15 58.80 58.90 100 25
16 61.25 61.35 100 25
17 62.00 62.50 500 21
18 63.95 64.30 350 26
19 64.75 64.95 200 23
19 66.10 66.40 300 21/23
20 67.40 67.70 300 21
21 68.50 68.65 150 21
22 68.85 69.00 150 21
23 70.70 70.80 100 21
24 70.95 71.10 150 21
25 72.45 72.60 150 21
26 72.90 73.00 100 21
27 73.25 73.30 50 21
28 73.60 73.70 100 21
29 74.25 74.30 50 21
30 74.40 74.55 150 21
31 75.10 75.30 200 21
32 75.40 75.60 200 22
33 76.75 76.90 150 21
34 77.00 77.30 300 21
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CEIMEHT 1
35 78.30 78.40 100 21
36 79.60 79.75 150 21
37 80.60 80.75 150 23
38 81.70 81.90 200 21
39 82.65 82.75 100 21
40 83.05 83.30 250 23
41 84.45 84.75 300 21
42 87.95 88.10 150 21
43 92.60 92.65 50 21
44 96.40 96.55 150 21
45 101.50 101.75 250 21
46 102.05 102.10 50 21
47 106.35 106.90 550 21
48 108.10 108.40 300 21
49 109.40 109.60 200 21
50 111.75 111.85 100 22
51 113.40 113.45 50 21
52 113.90 114.00 100 20
53 116.80 116.90 100 21
54 117.70 117.75 50 21
55 118.10 118.15 50 20
56 120.90 121.40 500 21
57 124.15 124 .45 300 23
58 125.50 125.80 300 21
59 136.95 137.05 100 21
60 138.10 138.20 100 21
61 138.30 138.40 100 20
62 138.75 138.90 150 21
63 140.300 140.900 600 21
64 163.400 163.620 220 24
65 163.800 163.950 150 21
66 166.750 166.950 200 24
TOTAL LENGTH (m) 15320
CEIMEHT 2
KN MpoTsXkeHHOCTb urs
Ne n/n oT oT (M)
67 0.00|0.75 750 23,25
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CEIMEHT 3
Kn MpoTaxeHHOCTb urs
Ne ni/n oT orT (m)

3 0.58 0.63 50 23
69 0.75 0.85 100 24
70 6.95 7.05 100 22
71 13.30 13.55 250 23
72 19.60 19.80 200 23
73 20.10 20.30 200 23
74 54.00 54.30 300 23
75 90.10 90.45 350 25
76 91.20 91.50 300 21,25
77 99.23 99.28 50 27
78 102.28 102.38 100 26
79 107.15 107.25 100 22
80 108.20 108.45 250 22
81 108.92 109.02 100 22
82 109.05 109.15 100 22
83 109.28 109.38 100 22
84 109.55 109.65 100 22
85 111.14 111.19 50 25
86 111.23 111.33 100 25
87 112.50 112.70 200 25
88 113.88 114.45 570 24
89 116.63 116.66 30 23
90 119.50 119.90 400 27-25
91 121.30 121.50 200 21-25
92 122.300 122.550 250 25
93 123.400 123.750 350 21
94 124.10 124.30 200 21
95 124.45 124.70 250 25
96 125.40 125.60 200 25
97 128.85 128.90 50 24
98 129.00 129.30 300 24
99 136.15 136.25 100 25
100 136.90 137.05 150 27
101 142.95 143.20 250 21
102 144.25 144.35 100 25
103 144.60 144.70 100 23
104 160.20 160.40 200 21
105 160.70 160.80 100 28 (sandy)
106 167.70 167.85 150 27
107 173.95 174.15 200 27
108 220.80 221.50 700 20, 21
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CEIMEHT 3

109 228.75 229.20 450

110 251.15 251.40 250 27

111 251.65 251.75 100 28 (sandy)
112 252.60 253.20 600 27

113 276.25 276.70 450 21

114 279.50 280.10 600 21

115 286.00 286.20 200 28 (sandy)
116 324.10 324.30 200 27

117 327.10 327.18 80 22
118 332.30 332.40 100 22

119 334.20 334.40 200 22

120 337.75 337.87 120 22

121 340.65 340.85 200 21

122 398.45 398.65 200 27
123 415.32 415.45 130 27
124 469.85 469.95 100 27
125 474.45 474.49 40 21

126 474.80 475.20 400 22
127 476.55 477.00 450 22
128 480.09 481.08 990 22

129 491.82 491.86 40 27
130 501.65 501.85 200 28 (sandy)
131 506.00 506.05 50 22
132 511.60 511.72 120 21

133 512.45 512.60 150 21

134 512.85 513.10 250 21

135 517.65 517.80 150 21

136 522.60 522.85 250 21

137 531.25 531.40 150 21

138 546.20 546.55 350 28 (sandy)
139 566.00 566.10 100 21

140 586.05 586.35 300 26

TOTAL LENGTH (m) 15920
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NPUNOXEHUE 8B

MAKAPOBCKUHA PAI7IOI:I — NPOXOAKA WWYP®OB, HEOBXOOUMbIX ANA NOATBEP>XKAEHUA
COCTOSAHUA YCNIOBUU T'PYHTA B LIENAX BbINMONMHEHUA MPOEKTHO-KOHCTPYKTOPCKUX U

CTPOUTENDbHbLIX PABOT (ABI. 2005rI".)

Kn Mpo6nemsbl, cBA3aHHbIe | Mpegnaraemble MeponpUATUA CocTtosiHue gen c
C YCTOWUYMBOCTLIO paboTtamu Ha
CKINOHOB Tpacce
Tpyb6onpoBoaa Ha
TEKYLMA MOMEHT
343.280 BoamoxHoCTb OcMmOTp yyacTka, NHXeHepHOo-,
dhopmMmmpoBaHns reonornyeckoe KapTpoBaHue u
0BLUMPHOro OMon3HsA npoxoaka wypdos
rny0OoKOro 3anoxeHus
343.784 BepLumHa oBpara Baosb Mpoxoaka wypdos ans
NuHUK xpebTa onpegenexHnst (NPoOeKTUPOBaHKS)
OTMETKM 3aKnagku pyHaameHTa
343.920 | Y3kui BogopasaenbHbIn Mpoxoaka wypdos Ans
rpebeHb onpegeneHnst (NPoOeKTUPOBaHKS)
OTMETKU 3aKnagku pyHaameHTa
347.250 BoamoxHoCTb lMpoekTnpoBaHne oTMETKN MoarotoBneHa
conud oKL unu 3aKknagkv doyHgameHTa B xofe nomnoca oTBoga
PaKUKEHUS TPyHTa CTPOUTENLCTBE
347.600 | OnonseHb Mpoxoaka wypoB ¢ uenbio PaboTbl no
NOATBEPAMUTL pe3yrnbTaThl NOAroTOBKE
reoumanyeckmx ncernegoBaHum nosiocel oTBoAa
eLle He
npoBoasTcst
348.900- | Bo3amMOXHOCTb OcefaHus Mpoxogka WwypdoB Ha y4YacTke MogrotoBneHa
349.200 rPyHTa, BbI3BAHHOIO ocefaHusi nonoca oteoaa
ropHbiMu paspaboTtkamu
350.430 | Y3kui BogopasgenbHbin Mpoxoaka wypdos ans
rpebeHb onpegeneHns (NpoeKTUpoBaHWS)
OTMETKM 3aKnagku pyHgameHTa
350.700 | OnonseHb OcmoTp yyacTka, BbINOMHEHNE
paboT Mo NPOEKTUPOBAaHUIO,
reonorMyeckoMy KapTUPOBaHUIO U
LWypdoBaH1IO
351.000- | Bo3MOXHOCTbL OceaaHus Mpoxoaka wypdoB Ha yvacTke
351.300 rPyHTa, BbI3BAHHOIO ocegaHus
ropHbIMK paspaboTkamu;
Hanm4yne y3Koro otpora
TOPHOro Kpsxa
353.380- | KoppektupoBka Tpaccel B | lNpeanaraemblii NpoekT PaboTbl no
356.800 nonuHe peku Mynbka HaxogmTcsa B npouecce NoaroToBKe
noaroToBkn. Heobxogumo nornockl 0TBOAA
BbINOMHUTbL WYypdOBaHMe Be3ae, | elle He
roe Ha oTkocax oTMevaeTcs npoBoasTcs
HanMyne ornon3HEBbIX OTIIOXEHUN
359.950 | Conudntokumma n oceinn | MNpoxogka wypdos Monoca oTBoaa B
cTaguv NoAroToBKU
360.940 Y3kuii BogopasgenbHbIn Mpoxoaka wypdos ans MNoaroTtoBneHa
rpebeHb onpegenexHus (NPOeKTMpPOBaHKs) | nonoca oTeoja
OTMETKU 3aKnagku pyHgameHTa
362.225- | lNpoknagka n Mpegnaraembii NpoekT PaboTbl no
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Kn Mpo6nemsl, cBA3aHHble | [peanaraemble MeponpuATUA CocTtosiHue gen ¢
C YCTOWUYMBOCTLIO paboTtamu Ha
CKINOHOB Tpacce
Tpy6onpoBoaa Ha
TEKYLUMA MOMEHT
362.660 KOPPEKTUPOBKa Tpacchl B | HAXOAMTCA B npouecce noaroToBKe
JonviHe pekun Bapeapka NOArOTOBKMW. nornockl 0TBOAA
eLle He
npoBoasTcst
363.340, | OnonsHeBble oTnoxexus | MNpoxogka wypdos Mpoporxaetca
363.610 1 ONMbIBUHbI /3aBepLueHa
npoknazgka Tpy6
364.250- | Y3kui BogopasaenbHbin MpoekTnpoBaHne 0TMETKM
364.800 rpebeHb 3aknagkv oyHgameHTa B xoae
OCbINaroLLMMUICA CTpouTENbLCTBE
oTBanamu rpyHTa
370.200- | OnonsHu BbIsIBNEHbI HA Mpoxoaka wypdos Monoca oTBoda B
370.700 CKITOHE BhblLLE Tpacchl (Ha cTaguv NoAroToBKM
MK 370,6) n Hwxe Tpacchbl
(na MK 370,3)
372.860 | OnonsHu B nonoce Mpoxoaka wypdos Monoca otBoaa B
y4yacTok | oTBOAA wnv BOOMb €€ cTagun NoAroTOBKU
TpaekTopuu
373.060 | OnonsHu-noTokm nonepek | MNpoxogka wypdos Monoca otBoaa B
y4yacToK nonockl 0TBOAAa cTaguv NoAroToBKU
374.010 | OnonseHb Ha CKITOHe Mpoxoaka wypdos Monoca oTBoga B
HWXe YPOBHS Tpaccehl cTagun NoAroTOBKU
TpybonpoBoaa
374.300- | BepLumHbl oBpara u Mpoxoaka wypdos Monoca otBoga B
374.800 | ononsHa B CTagum NoaroToBKM
HenocpeacTBEHHOW
GnM30CTY OT Y3KOWN NMMHWM
xpebTta
374.950 | Y3kui BogopasgenbHbIn Mpoxoaka wypdos Monoca otBoaa B
rpebeHb cTaguv NoAroToBKU
376.640- | OnonseHb 6onbLuoKn Mpoxoaka wypdos Monoca otBoaa B
377.070 MOLLHOCTU Ha cTagun NogroToBku
nepBoHa4anbHOM
BapuaHTe Tpacchl
377.770- | Y3KuiA ropHbI XpeberT, Mpoxogka wypdos Monoca oteoaa B
378.650 Hanu4ymMe UCKyCCTBEHHOIoO cTagun NoaroToBKM
rpyHTa, HEeYyCTONYUBBLIN
CKIOH
378.870- | IopHbIn xpeber, Mpoxoaka wypdos PaboTbl no
380.470 NogBEP>KEHHbIN 3PO3MM, NoAroToBKe
nobnmsoctn obpaTtHble nomnockl 0TBOAAa
YCTYMbl HA CKINOHE eLle He
npoBoasTcH
381.470- | Y3kuii ropHbIn xpebeT ¢ Mpoxoaka wypdos PaboTbl no
381.620 Onon3HAMM rryookoro noaroTtoBke
3anoxeHus no obe nonockl 0TBOAAa
CTOPOHbI OT rpebHsi ewe He
npoBoasTcH
381.725- | OnonsHu Ha CKnoHax Mpoxoaka wypdos PaboTbl no
381.850 rOpHOro oTpora noaroToBke

noJiocbl 0OTBOAA
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Kn Mpo6nemsl, cBA3aHHble | [peanaraemble MeponpuATUA CocTtosiHue gen ¢
C YCTOWUYMBOCTLIO paboTtamu Ha
CKINOHOB Tpacce
Tpy6onpoBoaa Ha
TEKYLUMA MOMEHT
eLle He
nposogATca as yet
381.850- | OnonseHb rnybokoro TpebyeTcsa nepecmoTpeTb PaboTbl no
382.300 | 3anoxeHus, BO3MOXHO MapLUpyT Tpacchl TpybonpoBoAa | MOArOTOBKE
aKTMBHbIN, Ha BopTy nonockl 0TBOAAa
OOMNWHbI eLle He
npoBoasTcs
382.310- | Heyctonumeble BeplumHbl | Npoxogka wypdos 1 PaboTbl no
382.560 | ononaHa v oBpara TWwaTenbHoe NPoeKTUpoBaHmne noaroToBKe
Tpacchl Tpybonposoaa nonockl 0TBOAAa
eLle He
npoBoasTcs
382.885- | BeposATHbIN rnyboko- KoppekTupoBka Tpacchl B PaboTbl no
383.000 | cmasawmMn ononseHb Ha npepenax y4actka ¢ Lenbto NMOAroToBKe
3anagHom 60pTy AONUHLI | 060KTK pasnom nosfiocbl oTBOAA
elle He
npoBoasTcs
383.170- | Nogbem n onyckaHue TwaTenbHbIn BbIOOP MapLipyTa PaboTbl no
383.400 YPOBHS1 PEYHOM JONWHbLI, | Tpacchkl TpybonpoBoaa u noaroToBke
C HEeYCTOMNYNBbLIMU Mpoxoaka wypdos nosiocel oTeoAa
bopTamm eule He
npoBoasTcs
Yyactok | HeycronumocTtb 6opTta Mpoxoaka wypdos PaboTbl no
y MK | gonuHebl noaroToBKe
384.500 nonockl oTBoaa
eLle He
npoBoasTcs
yyactok y | Heycrtonumsoctb obenx Mpoxoaka wypdos PaboTbl no
MK OOpPTOB AOMWHbI noaroToBKe
385.360 nonockl oTBoAa
elle He
npoBoasTcs
yyactok y | OnonseHb Hxe rpebHs Mpoxoaka wypdoB ¢ yenbto PaboTbl no
MK xpebTa NPOBEPKN TOTO, YTO OMON3EHb HE | MOATOTOBKE
398.200 3aTparmeaeT Tpaccy nosiocbl 0TBOAA
Tpybonposoaa eLle He
npoBoasTcs
400.700- | Bbicokasa onon3HeBasi Heobxoanmo npounsBecTyn oueHKy | PaboTbl no
406.000 | onacHOCTb Ha JaHHOM 6e3onacHoCcTU Tpacchl noaroToBke
yyacTke TpybonpoBoaa nonockl 0TBOAAa
eLle He
npoBoasTcs
407.550 | OnonseHb Ha BopTy Mpoxoaka wypdos Mo Bcen
PEYHOM OONUHbI BEPOSITHOCTH,
npoknagka
Tpybonpoeoaa (-
0B) yXe
3aBepLUeHa
409.050 BepLumHbl ononaHen Ha Mpoxoaka wypdos Mo Bcen
N3MNyYnHE HXKE YPOBHS BEPOSATHOCTM,
Tpaccel Tpybonposoaa npoknagka
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Kn Mpo6nemsl, cBA3aHHble | [peanaraemble MeponpuATUA CocTtosiHue gen ¢
C YCTOWUYMBOCTLIO paboTtamu Ha
CKINOHOB Tpacce
Tpy6onpoBoaa Ha
TEKYLUMA MOMEHT
Tpybonposoaa (-
0B) yXe
3aBepLueHa
Yvyactok | Tpacca TpybonpoBoaa Mpoxoaka wypdos Mo Bcen
y MK | nepecekaeT psg BEPOATHOCTH,
410.600 OrMoJI3HEN npoknagka
Tpybonposoaa (-
OB) yXe
3aBepLueHa
417.980 Y3kuii rpebeHb un Mpoxogka wypdos [aHHble
BEpLUMHA oBpara OTCYTCTBYIOT
Yuyactok | ObpyweHus ¢ o6enx Mpoxoaka wypdos Mpoknagka
y MK | cTopoH rpebHs HedbTenpoBoaa
423.470 3aBeplueHa
425.825- | OnonseHb No 1. Mpoxogka wypdos YacTtuyHo
426.500 PewweHue o 3aBeplLueHa
HeobxoamMmocTu nogroToska
N3MEHeHWs Tpacchl nonockl 0TBOAa
TpybonpoBOAa K BOCTOKY cornacHo
OT OMon3Hsi, o A0bpeHHoE nepBoHaYvanbLHOMy
npencraBuTeENsiMU NPOEKTY Tpacchl
Mapwxckoro odmca TpybonpoBoaa
KoMnaHumn Saipem n
CaxanuH SHepaxu,
JOIMKHO ObITb
NOATBEPXAEHO B X0a4e
N3bICKaHWI
428.000- | CkNOHbI NOKPbITHI Heobxoanmo BbibpaTe MmapwpyT | Monoca oTBoaa
429.700 OMOSI3HAMMU U Tpacchl Tpybonposoaa u noaroToeBneHa,
onnbiBUHaMM nonyuuntb oT Gl noaTBepxxaeHve | BegeTcs npoknagka
OTHOCUTENBHO 6e30MacHOCTM TpybonpoBoaa
BbIGpaHHOro MapLupyTa u
pekomeHaaLumu no rnybuHe
yknagku Tpybonposoga
430.800 OnonseHb nepecekaeT Mpoxogka wypdos [aHHble
Tpaccy Tpybonposoga OTCYTCTBYIOT
431.000 Tpacca TpybonpoBoaa Mpoxoaka wypdos [aHHble
nepecekaet psag OTCYTCTBYIOT
HebonbLINX Onon3Hen
431.260 Tpacca TpybonpoBoga Mpoxogka wypdos [aHHble
nepecekaet psag OTCYTCTBYIOT
HebonbLINX ONoN3Hen
Yyactok | Hanuune ononaHen Ha Mpoxoaka wypdos [aHHble
y MK | 6opTy BONUHBI OTCYTCTBYIOT
433.000
434.730- | Y3kuin xpebeT ¢ Mpoxoaka wypdos [aHHble
435.250 BEpLUMHaMK OBparoB o OTCYTCTBYIOT
oboum cknoHam
436.130 BepLunHbl oBparos u Mpoxoaka wypdos [aHHble
y4yacToK HernyboK/X ononsHewn OTCYTCTBYIOT
449.500 BepLunHbI ONON3HA 1 Mpoxoaka wypdos [aHHble
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Kn Mpo6nembl, cBA3aHHble | MpeanaraeMblie MeponpuaTUA CocTosiHue gen ¢
C YCTOWUYUBOCTbIO pa6oTtamu Ha
CKITOHOB Tpacce

Tpy6onpoBoaa Ha
TEKYLUMA MOMEHT

y4acToK | oBpara BOOMb MHWK OTCYTCTBYIOT
xpebTta

456.300- | Y3kui xpeber, Mpoxogka wypdos [aHHble

456.700 | 3pO3NOHHbIE ABMEHUA U OTCYTCTBYIOT

onons3HeBble LUMPKK

"CaxanuH QHepaxn MHBecTmeHT Komnanm NTO" [JononHeHVE K OBOC
76 N3 77
0000-S-90-04-P-7069-08-R



OnacHble 2eonoaudeckue npoyeccsl 8 palioHe pabom o npoexkmy

NPUNOXEHUE 8C

30HA MAKAPOBCKOIO PAUOHA — KOHTPOJbHAS TABJIULIA BbINMOJIHEHUA MPOEKTHbIX
PABOT AJ1A4 30H NOBbLIWEHHOIO PUCKA 3 YPOBHA
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