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CraTpst Ga3upyercs Ha OOMIMPHBIX MaTepHajaxX CEHCMOAKyCTHYECKHX HCCIEeIOBaHUI,
MH)KEHEPHO-TE0J0rnYecKoro OypeHusi M IOCBslIeHa YETBEPTHYHOMY OCaJOYHOMY IOKPOBY B
BOCTOYHOI 4yacTu bapeHiieBoMmopckoro menbda. [Jaetcs xapakTepucTHKa ceiicMocTpaTturpapuu
aTOro nokpoBa. [loka3biBaeTcsi cBoeoOpasue (PU3MUECKUX CBOMCTB OTIIOKECHHUH, COCTABIISIOMINX
pasHeie ceficMocTpaTurpadUuecKue TOpa3IeiicHHs YETBEPTHYHOrO paspesa. Jlemaercs BBIBOJ,
4TO celicMocTpaTurpadhuIecKue TaHHBIC MOXKHO PacCMaTpUBATh KaK OCHOBY IPOTHO3HOM OIICHKH
HWHXCHEPHO-TCOJIOTHICCKHX YCIOBUH BapeHiieBoMopckoro menbga.

KiroueBsie  cnoBa:  Bapenyesomopckuti  wienvbgh;,  cellcmocmpamuzpagpuyeckue
nOOpa30eienus: Yemeepmu4H020 NOKPOBA, (uzuyecKue CGOUCMEA 2PYHMO8; NPOSHO3 UHIICEHEPHO-
2€0/102UHeCKUX YCIL0BUL.

KpaTkue cBegennss 00 H3y4eHHOCTH OCag04HOro mnokpoBa bapenmeBa mops.
IIpobGaema pernoHaIbLHBIX 3aKOHOMEPHOCTE NHKEHEPHO-Te0J10TrH4eCcKHX YCJI0BHil

Ocanounblii 1okpoB bapenineBa Mopss - KpyNHEHIIEro SHUKOHTUHEHTAJIBHOTO
mrenb(oBoro OacceifHa - Oonee Beka sIBIsIeTCS 00BEKTOM MHOTOYMCICHHBIX HCCienoBaHuil. B
TEUEHHUE MJTUTEIHHOTO HAYaJIbHOTO dTala M3yYEeHHs 3TOTO IMOKPOBAa HMCCIENOBAJCS JIUIIL €0
caMblif BepXHHM (MIPUAOHHBIN) CIOW C MCMOJIB30BaHWEM JHOYEpIATeIe U TPYHTOBBIX TPYOOK.
Cpenu nroHepoB MaHHBIX paboT crnexyetr ormeTuth @. Jlutke, A. Hopnenmensaa, @. Hancena,
H.II. Kaunosuua, .B. CamoiinoBa. Pe3ynpTaThl 3Tana W3y4yeHUsS JOHHBIX OCAJKOB
HOJIBITOXKEHBI B KJIaccuueckoM Tpyae M.B. Knenosoii «I'eonorust bapenuesa mops» [/960].

Haunnas c¢ 70-80-x romoB mpomuioro croieTuss Ha bapeHieBoMopckoM mienbde
OCYUIECTBIISIOTCS MCCIEA0BAHNS, HAIIPABICHHbIE [VIAaBHBIM 00pa30M Ha M3yU€HHUE BCEro paspesa
ocamouHoro uexina. [IpoBeneHHble B OONBIIMX O0BEMaX HEMPEPBIBHOE CEHCMOAKyCTHYECKOE
npoduipoBanue (MHOTHE ACCSITKH THICSY IMOTOHHBIX KHJIOMETPOB Tpoduieii) u OypeHue
WH)XCHEPHO-T€OJOTMYECKHX CKBAXHH (COTHU CKBaXWH TriayOuHoil mo0 50-100 M u Ooree)
MO3BOJIWJIM TOJYYUTh JOCTATOYHO MIMPOKWE MPEACTABICHHS O CTPOCHHH, YCIOBHUSIX 3aJIe€TaHuUs,
BO3pacTe, JUTOJIOTHYECKOM COCTaBe, I'eHEe3uce M BOJHO-(PH3UYECKHX CBOMCTBaX OTJIOXKEHUU
0CaJIOYHOTO MOKPOBA MOPCKOTo OacceiiHa.

B pe3ynbraTe KOMIUIEKCHBIX T€0JI0r0-re0(U3nIecKuX UCCIeI0BaHUM, IPOBEICHHBIX U B
3amajgHoi (HOPBEXKCKOM), WU B BOCTOYHOM (pOCCHMCKOWM) YacTAX pEruoHa, YCTaHOBJIEHO
cnenyromee. Ha bapenieBoMmopckoM 1ienb(e OCagouHBI YeXOJN IMOBCEMECTHO OT/ENICH
TpaHUIEH PE3KOro YriIoBOro Hecorjacus (FPaHHICH «BEPXHETO PETMOHAIHHOTO HECOTIACHS» -
URU [Solheim & Kristoffersen, 1984]) 0T apXeWCKO-IPOTEPO30MCKUX U MAIEO30HCKO-
ME3030MCKHX TOJII. DTOT MOKPOB UMEET MOYTH UCKITIOYUTEIHHO YETBEPTUUHBINA BO3PACT U JUIIIH
B Y3KOW KpaeBOW 30HE 3amaJHOTO BHEIIHEro Ienb(pa B €ro paspese MPHUCYTCTBYIOT
BEPXHEIUIMOLICHOBBIE OTIOXeHUs [Saettem et al., 1992]. B cocraBe ocagouyHoro uexjia (B €ro
IUICHCTOIICHOBOM 4YacTH) INIUPOKUM pPa3BUTHUEM TOJIB3YIOTCS CHEnu(pUYECKUe HECIOUCThIC
JUAMHUKTOHBI C paCCESTHHBIM IPy0000IOMOYHBIM MaTepUaIoM (10 BATYHOB U IJ1b10). B 3amagnom
cektope bapenneBomopckoro menbha 3TH OTIOKEHHS OJHO3HAYHO CUMTAIOTCI MOPEHAMHU
[Elverhoi, 1984, Solheim & Kristoffersen, 1984, Saettem et al., 1992 u ap.]. OTHOCUTEIBHO
BOCTOYHOM YacTH Imeib(a (MMEHHO OH M pacCMaTPUBACTCS B CTaThe Jajiee) MMOMUMO TaKUX KE
npencrasiennii [[uonep, 1968, Cmaposoiimos, 1999; 2002; Snwmetin u Jlaspywun, 2003;
Onwmeun u Op., 2011; 201la w nap.] B psaae pabOT BHICKA3bIBACTCS MHEHHUE, UYTO
MJIEHCTOLICHOBBIE JTUAMUKTOHBI  SIBJISIFOTCSA MOPEHOMOJOOHBIMH  JIEJIOBO-MOPCKUMU
obpazoBanusmu [Kpanusnep u op., 1986, 1988; Kpanusnep, 2009; 2009a; Hwun u Kowenesa,
1986 wm gp.]. Tlocnegnue (Tak Ha3bIBaGMble «MApUHHCTHUECKHUE)») MPEICTABICHUS Kak



onpejeNieHHas CyObEKTHBHAs, HAa B3IV aBTOPOB HACTOSIIEW CTAaThbW, Hay4dHas KOHLEMLHUS
chopmupoBanucek B 1960-1970-x romax mnpu H3yUYEHUH UYETBEPTHUHBIX OTIOKEHUN CceBepa
3anagnon Cubupu u [leqyopckoit HU3MEHHOCTH.
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Puc. 1. O63opnas cxema Bocrounoii yacTu bapenuesomopckoro mweabda ¢ noIoKeHHeM HIKEHEPHO-Te0N0T HIeCKHX
CKBAKHH (MepHbIe KPYKKH ¢ HOMEPAMH CKBAKNH), JAHHBIE 110 KOTOPLIM HCI0JL30BARLI B HACTORIEH paboTe, H
YUACTKOR CeHCMOAKYCTHYECKHX HCCIEI0BARME (ronylisie npaMoyrodsHuks A-J1), pe3yibTarel KOTOPBIX MACTHYHO
NPHBEIEHB] HA pHC. 4-5, KpacHbiM TPeyroEHHKOM 0603HAUCHO MECTONOIMRENNE 0BNAKenHa e CTOUCHORLIX
oTIgKeHH, nzodpaxennoro na puc. 2, Ocnosusie mopdoaornvyeckne anementsl weakpa: I'b — 'yennan Sanka, 'K —
I'yeunetii wenod, KK — Koascknii wenod, K-K M — Kannncko-Konryeeckoe menkoroase, Mb — Mypmanckan danka,
IIM — IMeuopekoe meakosoise, C-K b — Cepepo-Kanuncxan danka, C-H K — Cenepo-Honozemennexmii sxenod, C-H
M — Cerepo-Hosozemennekoe meakosyise, LB — LHentpansnan 6anka, I BI1 — HenTpanenan pnaguna, IIT—
lentpansioe naarto, H10-K B — Hxno-Kannnckan Ganka, H0-H K — I0mno-Hososemensernii smenod. Tonkmit
nyakTnp — n3obars (M), Ha spesxe nzobara 500 M oTBeTaeT TPAMEPHOMY NOA0KEHHID DPOBKH Ienbda

Hecmotpss Ha rnyOOKMH BCECTOPOHHUN KPUTHUYECKHH aHaIU3 «MapUHUCTHYECKON
KoHUenwu [ 7pouyxut, 1975], oHa TOIy4YWIa JOCTATOYHO IIHPOKOE, OCOOCHHO Ha TIEPBBHIX
nopax, pachpocTpaHeHHe cpeau uccienopareneit bapenueBomopckoro mensha [bapenyesckas
wenvgosas..., 1988; Camoiinosuu u Cropodoeamoro, 1986, Awun u Kowenesa, 1999 u ap.].
Eme 1o Hayana MHXEHEPHO-TEOJIOTMYECKOT0 OypeHus: B OTKPBITOM akBatopuu bapeHiieBa mops
JUTSL FO’)KHOM 4acTH pernoHa Oblila TPeUIoKeHa cXeMa celicMocTpaTurpaduu 0Ca0qHOTO Yexia
[Kpanusnep u op., 1986, 1988], rme pa3pe3 MOCIEIHEr0 TPAKTyeTCS KaK COCTOSALIUN H3
ceficmoctparurpaduuecknx komiuiekcoB (CCK) mouTH UCKITIOYHTETHFHO MOPCKUX OTJIOKCHHU
MPOCTPAHCTBEHHO HW3MEHYMBOTO JIUTOJOTHYECKOrO0 cocTaBa. M BHOJHE 3aKOHOMEPHO, YTO
BCJICICTBUE TOJOOHBIX TIPEJACTABICHUNA O CTPOCHUHM YETBEPTUYHOW TOJIIU pPETHOHA
XapaKTepUCTHKA (PU3UKO-MEXaHUUYECKHX CBOWMCTB I'PYHTOB bapeHiieBoMopckoro menbga gaeTcs
TuIb ¢ GopManbHBIM yKa3aHWEM Ha MPUHAMICKHOCTh mocienHux Kk tomy wiu uHOoMy CCK,
Hanpumep B KHure [Menvnuxkos u Cnecusyes, 1995]. Kak mombpiTKa MoOKa3aTh WHXEHEPHO-
Te0JIOTHIECKOe CBOoeoOpa3re 0CaIKoB Pa3HbIX ceCMOCTpaTUTpadhUIECKUX KOMILIEKCOB PETHOHA



MOXET pacCMaTpUBATHCS JIUIb OJHA TeMaThueckas padora [Onwmerin, 1987], rae oTMedaeTcs
cneunpuka ¢usznyeckux cBoiictB otnoxkeHuid Tpex CCK (cHu3y BBepX): JIEAHMKOBOTO
(MOPEHHOT0), MISILIMOMOPCKOI0 ¥ MOPCKOTO.

Kak wHemaBHO mokazaHo aBtopamu [Dnwmetin u Op., 2011; 201la], wnaubonee
O0OBEKTHBHBIMH, TOAKPEIUICHHBIMA BCEM HMEIOMMMCS (DaKTUIECKUM MAaTEPHUaoM, SBIISIOTCS
NpEeICTaBICHUs O TOM, UYTO IUICHCTOIICHOBBIE IMAaMHKTOHBI bapeHiieBoMmopckoro meinbda -
TUIIMYHBIE MOPEHBI. B COOTBETCTBUU € 3THUM MPEIUIOKEHA CXeMa CeHcMOCTpaTUrpaduaecKoro
pacwICHEHHs] YETBEPTUUHOTO pa3pe3a B BOCTOUHOM uvactu bapenuesa mopst [Onwmerin, 1990,
Onwmernin u Op., 2011; 2011a]. JlaHHas cxema BKJIIOYAeT PErHOHAIbHO MPOCIIEKUBAEMBIE
ceifcMocTparurpauueckie KOMIUIEKCHI MOPEHHBIX, INIALUMOMOPCKUX M MOPCKUX OTJIOXKEHHIL.
[IpoBeneHHBIN aBTOpaMH aHAJIW3 MOKA3all, YTO OTIIOXKEHUS Pa3HBIX ceiicMOoCTpaTHrpaduIecKux
HOJpa3/eIeHUll, COCTABIAIONIMX YeTBEPTUUYHBI MNOKpoB bapeHueBomopckoro nuienbda,
oOmamaroT  ompenereHHOW — cnenu(ukoi  (QU3NYECKHX ~— CBOWCTB.  XapaKTEpUCTHKE
ceiicMocTparurpauu OCaJ0YHOTO uexjia PerMoHa M OMHMCAaHUI0 (U3NYECKUX OCOOEHHOCTEH
0CaJIKOB celicMOCTpaTUrpauyecKuX 3JIEMEHTOB YETBEPTUYHOIO pa3pe3a M MOCBAIIEHA JdaHHAs
paboTa.

ba3za nannbix. Metoabl uccjie10BaHU

Jlia co3maHusi cxeMbl ceificMocTpaturpauu 4YeTBEPTUYHOIO OCaJ0YHOIO TMOKpOBa
BapenneBomopckoro mienba aBTOpaMu MpOBENEHA TeoJIOTUYECKash HWHTEPIpEeTaIis MHOTUX
JIECSTKOB PErHOHAIBHBIX (a TaKXKe JI€TaJIbHBIX) npoduneit HEINPEPBIBHOTO
ceiicmoakyctuueckoro npodunupoBanus (HCII), BBIMOTHEHHBIX OTYACTH M C HUX YYacCTHEM.
HekoTopeie cocTaBICHHBIE CEHCMOICOIOTHYECKUE pa3pe3bl OMyOJMKOBaHbBI [Dnwmetin, 2012;
Onwmerin u op., 2010, 2011; Snwmeiin u Yucmsakosa, 2005].

CelicMOaKyCTHYECKHE  HCCIIEOBAHUS  MPEACTAaBIsUIA  co0OM  OZHOKaHAJIBHOE
npoUINPOBAHUE C BJIEKTPOUCKPOBHIM H3NydaTeneM (CrmapKepoM), BBHITIOJTHSBIIEECS B JBYX
METOANYECKUX BapuaHTax - Hu3kouactoTHOM (200-500 I'r) u BeicokowacToTHOM (700-1500 T'm).
Pa3pemraromas cnocoOHOCTh M TNTyOMHA OCBELICHMs] BEpXHEH 4YacTH pas3pes3a B MEpPBOM Cllydae
COCTaBHJIM COOTBETCTBEHHO 3-5 M (uHOTHa 5-7 M) u 70-150 M, a Bo BTOpOoM - 1-2 M (uHOTHa <1
M) u 30-50 wm. IIpm BBICOKOYACTOTHOM BapUaHTE IMPOBEIACHUS CEUCMOAKyCTHUECKOTO
npopUINPOBAHMS U3TyYaTedb U IPUEMHHUK OyKCHpoBaIuch Ha riryoune 50-70 m.

B nmanHoil crathe mpuBencHBbl oTAcHbHBIC (pparmenThl mpodmierr HCII, kotopsie
WUTIOCTPUPYIOT BOKHEHIIIHE 3JIEMEHTHI CEHCMOCTPAaTUTPAGUIECKOTO CTPOSHHUS YETBEPTUIHOTO
paspesa paccMaTpuBaeMoOro peruoHa. B paboTe HMCMoab30BaHBl JaHHBIE MO 46 CKBa)KMHAM, B
1986-1990 rr. npoGypernbiv HUC «baBenut» (OAO «AMUID», r. MypMmaHCK) B pa3HBIX
4acTsIX MOPCKOM akBatopuu (puc. 1) W, Kak MpaBUIIO, BCKPBIBIIUM UYETBEPTHUHBIM MOKPOB Ha
BCIO MOIIHOCTH (Ha puC. 1 OJIM3KOPACTIONOKEHHBIE CKBAKIHBI U3-32 MacIITaba CXeMbl TTOKa3aHBbI
OJIHUM 3HAKOM, TMPU 3TOM MPHUBOJUTCS HOMEp JUIIb OJHOW M3 HUX). B MOKyMEeHTHpOBaHHMU
MHOTHX M3 HMX Y4YacTBOBaJ OJWH W3 aBTOPOB Hacrosmieil craTbu. [lo yka3aHHBIM CKBa)KWHaAM
poaHann3upoBaHo cBbime 600 mpod rpyHTOB, IpHUYEM IOCICAHHE B MPUMEPHO OJWHAKOBOM
KOJINYECTBE TPEJACTABIAIOT OCHOBHBIE 3JEMEHTBHl ceilicMocTpaTurpauyeckoro paspesa
(HecKoJbKO OefHee OXapaKTepU30BaHbI JIMIIb CaMble MOJOJbIE - TOJOLEHOBBIE - MOPCKHE
ocanku). [lo paspe3y ckBakuH HpoObI OTOMpaNUCh B OCHOBHOM ¢ uHTepBasiom 0,5-1,5 M.
®dusnueckue CBOWCTBA TPYHTOB IO  CTAaHAAPTHOM  METOAWMKE OBLIM  HM3YYEHBI B
CHelMaIu3upoBaHHbIX Jaboparopusix AMUID u (B menbmeir mepe) - Bo BHWMmopreo
(ompezieieHHas 4acTh ATUX MaTEpHUATIOB OMyOIuKOBaHa [ Dnwmetin u op., 2011a]).

CBoeoOpa3zue HHKEHEPHO-TCOJOTMYECKUX OCOOCHHOCTEH OTJIOKEHHUH, Cllararonux
BbIJIETISIEMBbIE aBTOpPAaMHU 3JIEMEHTHI celicMocTpaTUrpaduueckoro paspesa, OOCYKIAloTCs Ha
npUMepe TaKUX BAKHEHINX (PU3NYECKUX XAPAKTEPUCTUK OCAJKOB, KaK: MIIOTHOCTh BIAXKHOTO
rpyHta (P.); TpaHyJOMETPUYECKHH COCTaB; BIQKHOCTh Ha TpaHHIle TeKydecTH (Wp); dmciio
wractuaHocTu (Ip); ecrecTBeHHass BiaxHOCTH (W,); mokaszarens Tekydectu ([;). Cremyer
OTMETHUTH, YTO TPU ONPEEICHUN (PU3NUECKUX U MEXAaHUYECKUX CBOWCTB IPYHTOB MPUMEHSIOTCS



PpasHbIC MCTOAUKHU M IMOJYYaCMbBIC PE3YJIBTATHI YaCTO HWMCIOT HCOAHO3HAYHO TPAKTYCMBIC
pa3iandus. O,I[HaKO JJIA HaHHOﬁ pa6OTH 9TH 00CTOITENLCTBA MMPEACTABIAKOTCA
HECYIICCTBCHHBIMMU.

1 2 3 4 5 6 KM

Pue. 2. Croamenii pazpes nieficToNeHOBRIX 0TII0KeHH I naneomens¢a (a) H reHepaIH3OBAHHAN CXeMA CTPOCHHSA
IIEHCTOUEHOBOH ToJM B obuaxenun 0. Koaryesa (6). Mecronooxkenne odbnaskenns — cm, puc, 1. Yeaosunie
olo3navenns: 1—6 — mieiicToleHoBBIE 0TIOKeHNA: 1 — BepXHeBaNIalicKan MopeHa, 2 — cpelHeBANIANCKIE MOPCKHE
0CajlKi, 3 — HIAKHeBANTANCKAS MOPEHa, 4 — MHKYJIHHCKHE MOPCKHE OTII0KEHHH, 5 — MOCKOBCKAaA Mopena, 6 —
OIHHIOBCKHE MOPCKHE CJI0H; 7 — MeloBbie 00pasoBannn

PaccmaTpuBaeTcst TakKe COCTOSIHME  YIUIOTHEHHOCTH  TVIMHUCTBIX — OTJIOXCHHM:
HOpMaJIbHOE, MePEeYyIJIOTHEHHOE, HEJIOYIJIOTHEHHOE (B OTEYECTBEHHYIO JINTEpATypy MEpBbIM U
BTOpOW TepMuHbI A muH BBeaeHbl M.H. Tonpamreiinom [/952]). HopManbHO yIsIOTHEHHBIE
OCaJKM HMEIOT 3HAYeHWE T[OKa3aTeNsi TEKy4eCTH, COOTBETCTBYIOLIEE IMepeKphIBatOIIEH
IUTOCTaTHYeCKON Harpy3ke. COCTOSHUE YIUIOTHEHHOCTH OTJIOXKEHHUH OMPEAeIsIoCh aBTOPAMH C
MOMOINBbI0 BHUJIOM3MEHEHHOUW muarpammbl A.B. Ckemmnrona [Skempton, 1970], sMnupuydecku
YCTaHOBMBILETO M Ipaduueckd M300pasuBILEro 3aBUCHMOCTh MEXKY IOKa3aTelieM TEeKy4eCTH
[JIMH U TIyOWHOM UX 3ajeraHus B pa3pese (JINTOCTaTUYECKOW HArpy3Koi) M BBIIEIUBIIETO TOJIe
3HAUEHUH TOKa3aTesiss TeKy4eCTH JUIsi HOPMAJIbHO YIUIOTHEHHBIX OTioXeHui. Ciemyer oco0o
OTMETUTh, YTO ATHUM HCCIIEIOBATENEM K TJIMHAM OTHECEHBI TPYHTHI C YUCJIOM IJIACTHYHOCTU
6onee 11. Takum oOpazom, ucrons3zys auarpammy A.B. CkemMnToHa, MOXXHO OIICHUTH H
VIUIOTHEHHOCTh OOJIBIIION YacTH OCAJIKOB, KOTOPBIC MO 4yucay ractudHoctu (7-17) cormacHo
I'OCT 25100-82 [/982] otHocsATcs K cyrimuHKaM. K 3Toil nuarpamMme aBTopamMu qo0aBiieHa
HIKaJa CONMPOTUBJICHUS CABUTY. JlaHHBIN MapamMeTp BBIYUCISICS MO GopMmylie, 0ToOpaxaromiei
OMIOUPUYECKH BBHISBICHHYIO CBSI3b MEXAYy TIOKa3aTeleM TEeKY4eCTH TPYHTOB U UX
COTNPOTHUBIIEHWEM HepeHupoBaHHOMY cABUTY Sy (kI1a) [Yilmaz, 2000]:

SU _ 10060,26-1,211L,

I7le € - OCHOBaHME HaTypaJbHOTO Jlorapudma; /; - mokasaTeib TeKy4eCTH.

Ha mocTtpoeHHBIX aBTOpaMH U MOKa3aHHBIX Jlajiee B cTaThe rpadukax MpeacTaBlIeHbl HE
BCE H3YUYCHHBIE TPOOBI T'PYHTOB. JleJIO B TOM, UYTO BCTPEUYAIUCh TPyMHIbl u3 2-3 mpod ¢
WJICHTUYHBIMU 3HAUCHHUSIMH aHAJIM3HPYEMbIX MapaMeTpoB (Ha rpadukax 3TH NMpoObl OOBIYHO
MOKa3aHbl OJIHMM 3HA4YkoM). Ha mpencrtaBieHHOW nanee B CTaThe CXeMe, WILTIOCTPUPYIOIICH
TPaHyJIOMETPUYECKUH  COCTAaB  U3YYECHHBIX  OTIOXXKEHUH, TPUBEJCHO MO0  HECKOJIbKY
KyMYJSITUBHBIX KPHUBBIX JUIS OCAJKOB KaXKIIOTO BBIAEIISIEMOTO CEHCMOCTPAaTUTpadUIECKOTO
JJIEeMEeHTa YeTBEPTHUHOTO paspes3a. [[ms Kakaoro u3 MOCIEAHUX ST KPHUBBIE MOKA3bIBAIOT
CpPEeIHUN 3€pHOBOM COCTaB OTIEJIbHBIX KOJMYECTBEHHO BEChbMa 3HAYUTENBHBIX TPYII Mpod
TPYHTOB, HamboJee 3aMETHO Pa3NUYAIOIIUXCS MEXIy co0oil. Peanu3oBaHHBI HAa OJHOM U3
MPEACTABICHHBIX B CTAaTh€ PUCYHKOB TMPHUHIUI BBISIBIICHUS CBSI3UM MEXny [p u W rpyHTOB
3anMMCcTBOBaH U3 paboTsl A.B. Ckemnrona [Skempton, 1970].



CeilicMmocTpaturpagusi 4eTBepTHYHOIO OCaJ04YHOro 4exsia bapeHueBomMopckoro
meiab@pa

Jlns moHMMaHusA 3aKOHOMEPHOCTEH yCTpOMCTBAa OCAaJO4YHOro 4exsia bapeHieBa mops
00JbIII0E 3HAUEHUE UMEIOT JIaHHBbIE NPSIMBIX T'€0JI0IMUYECKUX HaOII0CHUH B 30HE Majeoienbda
- B IpUOpPEXKHBIX pailoHaX MaTepUKOBO# cymu (Ha momyoctpoBe Kanun, Ha Huxneit [levope u
T.1.) u Ha 0. Konryese [Jlaspywun u Snwmerin, 2001]. D11 cBeACHUS TO3BOJISIOT JyUllle TTOHITh
XapakTep OTJIOKEHUM, claralomux ceiicMocTparurpaduueckue KOMIUIEKCH PEerHoHa, B TOM
YHCIIe UX CTPOCHUE, OCOOCHHOCTH TpaHMII (IIOJOIIBEHHON W KPOBEILHOW) M MPOCTPAHCTBEHHOTO
MOBEJICHUS JAHHBIX OCaJ0YHBIX TEJ.

B cuny 00BEKTUBHBIX NPUYMH (OHU OYyJyT pacCMOTPEHBI HUXKE) B YKa3aHHBIX palloHax
HabmomaeTcss Ooniee MONHBIN pa3pe3 MICHCTOLIEHOBBIX OTJIOKEHHM, YeM Ha caMOoM Iienbde.
CBonHBIN TIJICHCTOLICHOBBIN pa3pe3 bapeHiieBoMopckoro naneornienb(a BhITISIUT CIACAYIOIINM
obpazom [Jlaspywun u Onwmetin, 20011 (puc. 2, a). B ero ocHoBanuu HaOIIOIAIOTCS
CPEIHEIUIEHCTOIICHOBbIE OTJIOKEHUS - OJMHIIOBCKHE MOPCKHE OCAJKM M MHEepeKphbIBaroIias uX
MOCKOBCKasi MOpeHa. BpIlie 3aneraroT BepXHEIUICHCTOIEHOBbIE 00pa30BaHUs (CHH3Y BBEpX):
MUKYJIMHCKHE MOPCKHE OTJIOKEHUS, HUKHEBaJJalCKas MOpEHa, CpPeIHEBaJAaliCKEe MOPCKHE
OCaJIKH, BEpXHEeBaIaiickas MopeHa (MopeHa MOCIeIHEero oJieIeHeH s ). MOIIHOCTh KaKJ0TO U3
YIOOMSIHYTBIX TOoJIpa3ziefieHnid (TOpU30HTOB) pa3pe3a He mpeBbimaer 25-30 M. MopeHsl
MEPEKPHIBAIOT MOPCKHE OTJIOKEHHSI C OTYETIUBBIM 3K3aPAIMOHHBIM («PEXKYIIUM)») KOHTAKTOM,
4acTO HMMEIOLIMM BECbMa HEpPOBHBIN XapakTtep. Mopckue ocajku, NpeACTaBICHHbIE TJIaBHBIM
00pa3oM MEIKOBOJHBIMU TMECYAHBIMU M TPABUHHO-TAJICYHBIMU OOpPa30BaHUSMH, HECOTIACHO
(4acTo € BaJyHHO-TQJEYHBIMU OTJIOKEHUSIMU B OCHOBAHMHU) 3aJIeTal0T Ha MOJACTUJIAIOIIMX
MopeHax. CTpoeHue IUIEMCTOLIEHOBOM TOJIIM CHJIBHO OCJOKHEHO IIMPOKO MPOSBICHHBIMU
poLeccamMu JIETHUKOBOW K3apallii U TISIUOTEKTOHUYECKOTO TUCIONUPOBaHus (TIpeBpalleHus
B TJISIMOTEKTOHUTHI 10 pabote [Banham, 1977]) B MepByI0 O4epeab MEKMOPEHHBIX OCAJKOB.
Harnsnuenii npuMep - MoBeACHHUE TUICHCTOIICHOBBIX OTJIOXKEHHH B OOHAKCHUHU, U3YYECHHOM Ha
cesepe o. Konryesa [Jlaspywun u Snwmetin, 2001] (B OCHOBaHHUH 3TOTO0 MOPCKOTO OE€peroBoro
o0pbIBa (parMeHTapHO BCKPHIBAIOTCS U METIOBBIE 00pa3oBaHus). Ha BceM mpoTsKeHUH JaHHOTO
MOYTH CIUIOUIb OTKPBITOTO OOHAXKEHUS MPOCIIEKHUBAIOTCSA, B 1I€JIOM, JIMIIb BalJaiiCKUe OCalKH
(puc. 2, 6). IlnmeiicTolieHOBBIC OTIIOKEHUS, 3aJETAIONIUE TOJ] HIDKHEBAJIIAWCKOW MOPEHOM,
HAOJIOAIOTCS B BUJIE IISIIMOTEKTOHUYECKUX OJIOKOB, a MUKYJMHCKHE MOPCKHE OCAJKHU 3/1e€Ch
OTCYTCTBYIOT (B pe3yjbTaTre, OYEBHJHO, MX IIOJHON JK3apUPOBAHHOCTH paHHEBAIIAWCKUM
JIeAHUKOM). [ TIAIMOTEeKTOHNYECKH HHTEHCUBHO HapyIIeHa U BCS BUAUMAs (MOITHOCTBIO 10 5-10
M) 4acThb MEJOBBIX OTIOXeHuU. [locienHue MMEIOT HEPOBHYIO (MECTAMH OYEHb CIIOKHYIO)
KPOBEJBHYIO TpaHULy, IISUUOTEKTOHUYECKAE KOHTAKThl C IUICHCTOLEHOBBIMHU MOPCKUMH
OCaJKaMMd M DK3apalMOHHBIM HECOTJIACUEM OTIEJIEHbl OT HH)KHEBAJJIAWCKOM MOpEHbl. B
LHEHTpaJbHOW 4YacTH OOHa)XEHHs HaOIOaeTcs IMOJIOTO MNAJAloIUNA IISIIMOTEKTOHUYECKUN
«KJIMH» MEJIOBBIX O00pa30BaHMA, BEpXYIIEYHAs] YaCTh KOTOPOTO CKOIIIEHA Ha 3amaj - COTJIacHO
HaIIPaBJICHUIO [BIKEHUS DPAHHEBAJIAANCKOrO JIeJHHWKA. BecbMa NOKa3aTelbHO TMOBEICHHE
CpeIHEBaIIaliCKNX  MOPCKHUX  OTIOXKeHuH (cM. puc. 2, 0), HCOBITABIIUX W
MISIIAOUCIOKAIIMOHHOE, W 3K3apallMOHHOE BO3ACHCTBUE MO3JAHEBANIANCKOTO JieAHHKA. B
paccMaTpuBaeMOM OeperoBoM OOpbIBE B HAMpaBICHHMM C BOCTOKAa Ha 3amaj CcHadvaja
CYIIECTBEHHO YMEHBUIAETCS MOIIHOCTh J3THUX OCAJKOB, YCHUJIMBACTCA U YCIOXKHAETCS HUX
JTUCIOLMPOBAHHOCTD (IJISIIUOIUCIOKALIMA OXBATHIBAIOT M KPOBEJIbHYIO YacTh MOICTHIIAONICH
HIDKHEBAJITANCKOW MOpPEHBI). 3aTeM JaHHBIA MEXKMOPEHHBIM TOPHU30HT TPEBpPAIIACTCS B
pa3oOieHHbIe TUTAHTCKHE OYyIWHBI U Jajee He MPOCieKuBaeTcs. B pesynpTaTe B 3amaaHOM
yacTH  OOHaKeHMsI ~ BEpXHEBajjaiickass  MOpEHa  HajeraeT  HEMOCPEJCTBEHHO  Ha
HIDKHEBaNJaickyto (cM. puc. 2, 0), a rpaHuIla MEXIy HUMH BBISABISETCS JHIIb Ojaronaps
HEKOTOPBIM Pa3Iu4MsIM B UX OKpPACKE.

PaccMoTpeHHBIE ~ BbIIE  CBOAHBIA  IJICHCTOLIGHOBBIM  pas3pe3  majieormienbda
«HAJICTPAUBAETCA» OCaTKaMH, Pa3BUTHIMU Ha 1ienabpe. OHU BEHUAIOT YETBEPTUUHBIN 0CaJOUHBIH



MOKPOB PETHOHA W TPEICTABJICHBI TO3JHEICIHUKOBBIMU TISITUOMOPCKUMH OTIOXKCHHUSIMH,
HECOTJIACHO TMEPEKPHIBAIOIIMMU BEPXHEBAIAANCKYI0 MOpPEHY, U TOJOLEHOBBIMU MOPCKHUMH
0CaJIkaM{, HECOIJIAaCHO (HECOIJIACHI0 BO MHOTHUX CIIy4asX KOppEeJsiTHA corjlacHas TpaHHIla)
3alleralollMMU  Ha TISLMUOMOPCKUX oOpa3oBaHHsX. Bce BbIlenepedncIeHHbIE 3JIEMEHTHI
0CaJIOYHOTO dYexJja Tayieonenbda-menbda, pa3aeicHHbIC MOBEPXHOCTSIMH HECOTJIACUH, MOTYT
paccmarpuBathesi (o [Ceticmuueckas cmpamuepagpus..., 1982]) Kak camMOCTOSITENbHBIE
ceiicMocTparurpapuieckne komiuiekebl. CornacHo npunsatoid Hymepanuu CCK cBepxy BHU3 10
pa3pesy [Kpanusnep u Op., 1986, 1988, Onwmeiin, 1987, Onwmetin u op., 2011; 2011a;
Solheim & Kristoffersen, 1984], >tu xomruekcbl TakoBbl: CCK 1 - romonenossrit; CCK 1II -
no3aHenennukoBeiii; CCK III, V, VII - mnelicronenoseie mopens;; CCK 1V, VI, VIII -
TUICHCTOIICHOBBIC MEKMOPECHHBIC MOPCKUE OCAIKH.
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Puc. 3. [IpHHIHIAANLHAS CXEMA CTPOCHH YeTBEPTHMHOTO 0CA0MHON0 NOKPOBA BOCTOMHOI wacTh Bapennesomopekoro
menabda. OcHosnsie ceficMocTpaTHrpadutecKkie aeMenTsl HeTBepTHanoro yexna: 1 — CCK I (rosmouenosbrii —
mopekne ocankn); 2 — CCK IT (moznHeneaukoBsii — rasnuomopekune ornoxenns); 3 — CCK I+ (moymenennnkono-
TOIONEHOBRIH — AKYCTHYeCKH enqunan nauka); 4, 5 — CCK I (sepxunesanpaiicknii): 4 — C® II-C (obpraman mopena),
5 — Cd II-1T (M-mopena); 6 — CCK V (nmxnesaijaiicknii — odbranan mopena); 7 — CCK VII (mockoBcknii —
ofbranas Mopena). Bakneiimne geranu ceiicmocTparnrpaduueckoro cTpoeHHs YeTBEPTHYHOID Pazpesa BbileJeHb]
pamkamu A—J[ (onu winocTpupyiores pparmentamu npodmieii HCTT na puc. 4, 5)

Ha camom menbde Habmo1aeTcs HEMOMHBIN pa3pe3 YeTBEPTHUHBIX OTIOXKEeHUH. 3 Hero
NPaKTUYECKHU MOJHOCTHIO BBHINANAIOT MJICHCTOLIEHOBBIE MEXIICIHUKOBBIE MOPCKUE OCAJIKU (pHC.
3) - OHM TIOYTH TMOJHOCTBIO 3POAUPOBAaHBL. DParMEHTapHO PA3BUTHI JOBEPXHEBAIIANCKHE
MopeHbl. Takoe cTpoeHue ocaJo4HOro NMokpoBa bapeHieBomopckoro menbda MmpeacTaBaseTcs
HeciaydaHbIM. Kak u MHOTHE Apyrue (Hanpumep, [Elverhoi, 1984, Faleide et al., 1996; Solheim
& Kristoffersen, 1984]), aBTOpBl HACTOSIIEH CTAaThbU IMIOJNAralOT, 4YTO bapeHmeBo Mope
npeacTaBisieT cobol OAWMH W3 IMMPOKO pa3BUTHIX U B CeBepHoM, u HOXHOM mMomymapusx
[Onwmetin, 2012] THNMYHBIA BEpXHEKAMHO30MCKUN TISIMAIbHBIN menb@. OcaqodyHblil MOKPOB
BCEX OKEAHCKHUX MEJKOBOJMN JaHHOTO THUINA pa3BUBAeTCI B XOJ€ MHOTOYHCIICHHBIX
TIISIIMOCETMMEHTAIMOHHBIX IIUKIIOB, CBS3aHHBIX C TI100ABHBIMU KIUMATHUYECKUMH (JI€THUKOBO-
MEKJIC THUKOBBIMH ) GayKTyarusamu. Kaxxnprit Takou IUKII, CONIPOBOXKIAEMBIN
TIISIIMOABCTATHYECKUMHU KOJICOaHHSIME YpOBHSI MUPOBOTO OKE€aHa, Ha 3THUX MIeNb(ax MpOTeKaeT
B YCIOBHUSIX IIOCJIEJOBATEIBLHOTO pPAa3BUTUS OOCTAaHOBOK OJIEACHEHMsSI, JCTslUaluu U
YCTaHOBJICHHUSI OTKPHITOTO MOPCKOro OacceitHa u coctout w3 d3tanoB: (1) dopmupoBanus
JIETHUKOBON DPO3MOHHOM TOBEpXHOCTH; (2) MopeHooOpa3oBaHus; (3) TIIAIMOMOPCKOM
ceauMeHTauuu; (4) MOpCKOM cequMeHTauuu. Ype3BblUalHO HMHTEHCUBHBIE ITPOLIECCHI
JIETHUKOBOM 3pO3UH, MPOUCXOJAIIME B Hayaje KaXkJ0ro TIIISIHUOCEIUMEHTALIMOHHOTO IUKJIA,
OPUBOJAT K TOMY, UYTO HAa BEPXHEKAWHO30MCKUX TIISIIHANBHBIX MIeNb(ax B TMOITHOCTHIO
COXpaHMBILEMCS MEPBUYHOM BHUJE HAOJIONAIOTCA TOJIBKO OTJIOKEHHUS IMOCJIEIHEro (BepxHe-
BaJI1aliCKO-TOJIOIIEHOBOTO) TIIALHAOCETMMEHTAI[HOHHOTO UK. [Toatomy B
BEPXHEKAIHO30MCKOM 0CaJOYHOM YeXJie 3TUX MmeNb(OoB (32 UCKITIOUEHHEM PailOoHOB X OPOBKH)
HU)KE MOpPEHBI TIOCTEAHETO OJEACHEHUS NPUCYTCTBYIOT JIMIIbL (PparMeHTHl MOpPEH Kak
MEXaHMYeCKH  Hamboyiee  MPOYHBIX  0Opa3oBaHW  OTHENBHBIX  Ooyiee  JPEBHUX
[NIAIMOCEAUMEHTAIMOHHBIX UUKIOB [Dnwmetin, 2012]. Takum 00pazoMm, CyIIeCTBYIOIIEE



CTPOEHHE OCaJOYHOro MOKpoBa bapeHmeBomopckoro menbha UMEeT BIOIHE 3aKOHOMEPHBIN
xapakrtep. bonee monHbI pa3pe3 mieicTOlleHa B yKa3aHHBIX BbILIE paifoHax naneoulenbga
OOBSICHACTCS TE€M, YTO 3TH YYaCTKU HAaXOIATCA Ha nepudepun menbPpoBOi 30HBI U JICTHUKH,
Ha/IBUT'aBIIKECS. CO CTOPOHBI COBPEMEHHOIO MOPCKOro OacceilHa (JI€IHUKOBBIE LEHTPHI -
apxunenaru  Homas 3emurs, IImmubepren, 3emns @panma-Hocuda, Konbekwii 1-0B),
OCYILECTBIISIIN 3/1€Ch, KAK U B palioHe OPOBKHU caMoro 1ienbga, He CTOJIb aKTUBHYIO SPO3UOHHYIO
neqaTenpHoCTh.  bosmee  moAgpoOHO — paccMOTPUM — CeHCMOCTpaTUrpaduio  YeTBEPTUYHOTO
0CaJI0OYHOI0 MOKPOBa B BOCTOYHOM yacTu bapeHueBomopckoro menbda.
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Puc. 4. ®dparmenTs! (4, 0) HU3KOuACTOTHLIX Npodniaeii HCII, AeMOHCTPHPYIOIIHX 1¢TAIH NPHHIHIHAILHON CXeMBbl
CTPOeHHA 0CA/I09HOT0 NOKPoBa bapennesomopekoro meiabda (em. coorsercrBenno A, b na puc. 3). B cBasu ¢ ux manoii
momocThio CCK I 1 11 He Bbuyledienbl. Y4acTKH paciioiowkenns Aanubix npoduieii B Bocrounoii wacrn Bapenuesa
mops (cM. cooTBeTcTBenno A, b na pue. 1): 1— CCK I; 2 — CCK II; 3 — CCK II+l; 4 — Cd III-C; 5 — C® III-IT; 6 —
CCK V; 7T— CCK VII; 8 — tpunac; 9 — men; 10-14 — ykazarenu nogjomseHHbIx rpanmi;: 10 — CCK 1, 11 — CCK I, 12
— CCKIII, 13 — CCK V, 14 — CCK VII; 15 — 3nak, 0603Ha4a0MIHIi BHELLHIOW I'PAHHLY TAK HAZLIBAEMOTO
npozpaunoro Tesa (Cd II-II) co erpenkoii, o6palennoii B cTOpoHy BHYTPEHHHX YacTeil mocaennero

Ocanounslii  MokpoB bapeHneBoMopckoro mienbpa MpeicTaBleH 3/1eCh  MATBIO
cericmoctparurpaduueckumu  komruiekcamu (CCK I, III, V, VII, cm. puc. 3), KoTopsIe
Onarosapsi 0COOGHHOCTSIM CIIAralolUX OTJIOKEHMH pa3felsioT 4eTBEPTUYHBIM pa3pe3 Ha JBe
yacTH (puc. 4, 5): BEpXHIOIO - aKyCTUYECKH CIOUCTYI0, COCTOSIIYIO0 U3 0ACCEHHOBBIX OCAJKOB
CCK I u II, U HIWKHIOIO - HECIOUCTYI0, OOpa30BaHHYI0 MOpPEHaMHU (JI€JHUKOBBIMU
muamukToHamu) CCK III, V u VII. B yka3aHHbIX 4acTsIX 0CaJ04YHOTO MOKPOBA PA3HBIA XapakTep
uUMeroT U rpanulisl, pasaesstomue CCK. Kaxnas u3 3Tux rpaHuil, sBISOLIAasICS 0JHOBPEMEHHO
U KpPOBJIECH HIDKEJIEKAIETO CEHCMOCTpAaTUTpapUIecKoro KOMIUIEKCA, W  TOAOIIBEHHOM
nosepxHocThio Bbienexamero CCK, mapareHeTndyecku cBsi3aHa € OCaJKaMU IOCIEAHErO U
OTIpeNieNsieTCs] OOMMMH 0COOCHHOCTSIMHU T'€OJIOTMYECKHX SIBICHUH C(OPMHUPOBABILIETO MX THUIA
mutorenesa. [logomsennsie rpanunel CCK I u 11, T.e. moBepxHocTH, pasrpannuusaromue CCK I,
IT u III, Bcerma OoTYETNIMBO BBIpaXeHBI celicmMuuecku (cM. puc. 4, a, 0, B) w/wm (Tocieanee
OTHOCHUTCSI JIUIIb K ciydato coriacHeix B3auMooTHomeHudt CCK I u II) nutonoruyecku - B
KepHE CKBaXXMH. B TO ke BpeMs moBepXHOCTH Mex1y «auamukroHoBbIMU» CCK III, V u VII
aKyCTUYECKH TPEpPBIBUCTHI MO JIaTepaiu (CM. puc. 4, a) U yd4acTKaMUd HMEIOT TO YETKOE, TO
HEOTYETJINBOE BbIpaK€HUE (B KEpHE CKBAKMH KOHTaKThl MopeH pasHbix CCK, kak mpasuiio,
HEpa3JIMuuMBbl H3-3a JIMTOJIOTMYECKOTO CXOJCTBA OTIOXKeHuH). [lo MHEHHI0 aBTOpPOB, 4acTo
HaOrosaeMas HEYETKOCTh aKyCTHMYECKHMX TpaHUll MexIy «auaMukToHoBeiMu» CCK
OOBSICHAETCS TEM, YTO Ha ITHX YYacTKax MOpEHHas TojIa o0sagaeT 0co00 CII0XKHBIM
CTPOEHHUEM, BBI3BAHHBIM CHEUU(UIECKUMHU Fe€OJOrMYECKUMH TPOLIECCaMHU JIEAOBOTO JIUTOTEHE3a
(6onee moapoOHOE pPacCMOTPEHHME BOMPOCAa BBIXOIAUT 3a paMKH JaHHOW cTaThh). B 1emom B
HIDKHEH, aKyCTHYeCKH HECIIOMCTOM, YacTH YeTBEPTHMYHOIO paszpe3a Hambosee BbhIpazuTelIbHa



nojgomBa  «auamMukToHoBoro» CCK, HemocpencTBEHHO 3aleraloliero Ha  KOPEHHBIX
OTJIOKEHUAX. B TaHHOM cilydae HAKJIOHHBIE OTPAYKEHUS, CBOMCTBEHHBIE ME3030MCKUM OCaJKaM
U JJaXe CIIeTKa BHWJJIOM3MCHEHHBIC B TIOBCEMECTHO pa3BUTONM Ha mienbde 30HE (cpemHei
MOITHOCTBIO 5-7 M) MX DIISIIMOAUCIONMpOoBaHus [Dnwmetin, 2007], OOBIYHO SIBHO «CPE3aIOTCS»
JUHUEH MOoJOoIBBI MOpeHbl (cM. puc. 4, 0). Jlaxe nmpu HEOTUETIMBOM BBIPAXKEHHOCTH TaKOU
IOJOUIBEHHON TIpaHUIbl MOCHEAHAsS JIeTKO JAemM(pUpyeTcs Kak JIMHUS MpeKpaleHus
IPOCJIEKMBAaHUS BBEPX I10 pa3pe3y OTPaKEHUMH, XapaKTEPHBIX ISl KOPEHHBIX OTJIOXKEHHUH (pHC.
3, a). B pa3pe3ax CKBaXKMH 3Ta IPaHMIIA BO BCEX CIyYasiX JIMTOJIOIMYECKH XOPOLIO BhIpaykeHa.

PaccMoTprM  OCOOCHHOCTH  KaXJOTO  CeMCMOCTpaTUrpauuecKkoro JJIEMEeHTa B
YeTBEPTUYHOM NOKpoBe bapeHueBomopckoro menbda.

Pue. 5. @parmMentsl BBICOKOMACTOTHLIX (4, 6) 1 HH3kouacToTHOro (B) npoduieii HCIL, nanwcerpupywmyie qerain
CXeMBI CTPOEHHS YCTBEPTHYMHONO pa3pes3a B BOCTOYHOH yacTH bapenuesomopekoro measpa (em. coorsercreenno B, I, 11
Ha puc. 3). Ha puc. 5, a puwe nogomss CCK [T+ orpaxaromune rpannis orcyTereyor. HiobpaxkeHue Ha puc. 5, 6
ABJSETCH CHHXPOHH3HPOBAHHLIM N0 OTPAKEHHI0 OT AHA (BBCIeHA «CTATHYECKAN» NONPaBKa). YeloBHbIE 0003HAYEHHA
— cM. pHc. 4, YuacTku pacnoiaowenns npoduneii B Bapenuesom mope — oM. coorBeTcrsenno B, I, [l na puc, 1

CCK VII pa3Bur Becbma orpanuueHHo (cMm. puc. 3). Emy, kak u CCK V wu
nomunupyrome gactu CCK III (3To OymeT paccMOTpeHO HUKE), CBOMCTBEHEH XaOTHUYECKHM
TUI CEHCMOAKyCTUYECKON 3aIMCH - KOPOTKUE Pa3HOHAIPABICHHBIE OTpaxeHus (cM. puc. 4, a).
[To MHEHHIO aBTOPOB, 3TOT TUII 3aIIUCH CBSI3aH CO CJIIOKHBIM MPOCTPAHCTBEHHO HEOHOPOHBIM
CTPOCHHEM MOPEHBI, B IMEPBYI OYepeb C HAJIMYMEM MHOXECTBA OTTOPIKCHIIEB OTJIOKCHUU
noxa [Dnwmetin u op., 2011; 2011a]. Ha tex nemaorux npodumisx HCII, na kotopeix CCK VII
OTUYETJIUBO BBHISBIISETCS, OH MIPOCIICKUBACTCS HA IPOTSHKEHHUH JI0 TIEPBBIX JIECATKOB KMIOMETPOB,
uMesi MOIIHOCTh He Oosee 25-35 M W CyOropmsoHTajbHBIE B IIEJIOM HEPOBHBIE TpaHUIlBL. B
MOpEHE JTaHHOTO KOMILJIEKCa CKOPOCTh PaclpoCTpaHEHHs ceHCMUUECKUX BOJIH coctanisier 1800-
1900 m/c [/nyeau, 1995], 9TO MaJO0 OTAWYAETCS OT CKOPOCTH 3THX BOJH B HIDKEJICKAIUX
ME3030UCKUX OTJIOKEHMsX. Tak, B 10’)KHOW 4yacTu bapeHiieBa MOps B BepXHEH 4acTH MEJIOBOTO
paspesa CKopocTh cericMuueckux BoJiH paBHa 1770-1920 m/c [Envrukos, 1978].

CCK V pacnpocTpaneH I0CTaTO4YHO MUPOKO (cM. puc. 3) - Ha 20-40% mnmomaau
bapennieBomopckoro menba. Kak u Hmwkenexammil <«JIMaMHUKTOHOBBIM» KOMIUIEKC, OH
XapaKTepU3yeTcsl TO-Pa3HOMY BBIPAKEHHBIMA HEPOBHBIMH B OOIEM CyOrOpHM30HTAILHBIMHU
MIOJIONIBEHHON M KpOBeNbHOW TrpaHumamu (cMm. puc. 3, a, 6). Momuocte CCK V B cpennem



coctaBnsier 10-25 M. Apeansl pa3BUTHS JaHHOTO CEHCMOCTpaTHUrpapuuecKoro KOMILUIEKca
JOCTUTAIOT JECSATKOB THICSY KBAJPATHBIX KUJIOMETPOB (HEKOTOPHIE U3 HUX MOKa3aHbl B paboTax
[Dnwmenin u op., 2011; 2011a]). OcamodHble OTIOKEHUS KOMIUIEKCA aKyCTUYECKH OJU3KHU
otnoxenussMm CCK VIIL.

CCK III pa3But Ha BceM Imieibde, UMess HEPOBHYIO CyOrOpPH30HTAIBHYIO MOAONIBEHHYIO
rpanuny (cMm. puc. 4, a, 6; 5, 6). byayuu, kak yxe oTMedeHO, c()OPMHUPOBAHHBIM BO BpEMs
MOCJIETHETO OJICAACHEHUs mmenb(pa, OH SBISETCS EAWHCTBEHHBIM W3 «IHAMHKTOHOBBIX)
KOMIIJIEKCOB, KOTOPBII 001a1aeT KpoBIel NEpBUYHO ceanMeHTannoHHoi Mmopdonoruu. CCK 111
MPEJICTaBICH OBYMS ceilicModarusMu (cM. puc. 3), KOTOpbIE CBSI3aHBI 30HON TMOCTEHICHHOTO
B3aMMOIIEPEX0/ia MPOTSKEHHOCTHIO JIO MEPBBIX KUIOMETPOB [Dnwmetin u op., 2011; 2011al].
Opna u3 ceiicmodanuii (CD), nmerormas JOMHHAPYIOIIEE pacipocTpaHeHue Ha menbde, - CD
I-C ¢ TuUnWYHBIM = AN «JIUAMUKTOHOBBIX»  KOMILUIEKCOB ~ XAaOTHUECKUM  THIIOM
ceficMoakycTuieckoir 3amucu (cMm. puc. 4, a; 5, a-B); apyras - CO III-IT (cm. puc. 4, 0) ¢
MPO3PAaYHBIM TUIIOM BOJHOBOW KApTUHBI (MOYTH TMOJHBIM OTCYTCTBHEM BHYTpPEHHUX
orpaxkenuii). CO I1I-C npencrasiena o0branoit Moperoit, a C® III-IT - oueHs ogHOPOIHON HE
collepKaleil OTTOPXKEHIIBI MOPEHOW, KOTOpash Kak OCOOBIH THI OTJIOKEHHH JaHHOTO
TEHETHYECKOTO THNa Ha3zBaHa M-mopeHoit [Dnwmeun u Op., 2010]. Tlocnemuss cnaraet
OTPOMHBIE AILTUTICOBUIHBIEC B IJIaHE KYIOJIOOOpa3HbIe aKKyMYIISTUBHBIE 00pa3oBaHUs (CM. pHC.
3) - Tak Ha3bIBaeMble MpO3payHble Teja - IJIOLWAAbI0 1O JECSITKOB ThICAY KBAJpPaTHBIX
KUJIOMETPOB M MOIIHOCTBIO A0 50-70 M B oceBod wactu [Dmwmetin u Oop., 2011; 2011a].
MomHocts otioxenuit C® III-C B uenom cyniectBeHHo MeHblie (B cpenneM 10-25 m). CO I11-
C umeeT XOJIMHUCTYIO TPsI0OBO-3allaIMHHYI0 KpoBIIO (cM. puc. 4, a; 5, a, 6), a CO III-II - B
[[EJIOM BE€ChbMa POBHYIO MOJIOTOBBINMYKIYIO (puc. 4, 0), B KpaeBbIX YACTIX apeajioB CBOETO
pa3BUTHSL MPHOOPETAIOIIYIO TUIABHBIN TOJOTOBOIHUCTBIN Xapaktep [Dnwmetin u op., 2011;
2011a]. CKopoCTh pacHpoCTpaHEHUsI CehCMHUYECKHMX BOJH B 00bryHOM MopeHe CO III-C
coctapinsieT 1700-1900 m/c, a B M-mopene C® III-IT - 1450-1520 m/c [Anyeau, 1995, [nyeau u
Anmonenxo, 1996].

CCK 1II crnoxeH pa3HbIMH, TPEUMYIIECTBEHHO TIMHUCTBIMH, TPOTYKTAMHU JIETHUKOBOTO
TasgHus [Onmwmerin u Jlaspywiun, 2003], IMEET aKyCTUYECKH TOHKOE IOPHU30HTAIBHO-CIOUCTOE
ctpoenne. HecormacHo 6e3 pa3smbiBa OH 3ajeraetr Ha MopeHax obemx cericmodanuii CCK III,
oOiekass Bce HEpPOBHOCTM HUX KpoBimu (cMm. puc. 3; 5, a-B). Kommiekc pacmpocTpaHeH
noBceMecTHO Mopuctee 100-MeTpoBOit M300aThl; HA MEHBIITUX TITyOWHAX OH COXPAHWIICS JIUIIb B
oTAenbHBIX 3anmaauHax B Kposie Mopenbl CCK III (cm. puc. 5, B), Oyayun MOYTH MOJTHOCTHIO
abpaaupoBaH 37eCh B  XOJ€  IO3[HEJIECIHUKOBO-TOJIOIIEHOBOM  TJISIIMO3BCTATUYECKOM
TpaHcrpeccun MUpPOBOro oOkeaHa, HaudaBlueicss ¢ oTMeTok MuHyc 100-150 m. B ceBepHbIx
paiioHax mienb(da MOIIHOCTh OCaJKOB KOMILIEKCAa OOBIYHO COCTaBJISIET TEpPBHIE METPHI, a B
I0KHOW TIOIOBMHE PETMOHA OHA 3aMETHO OOJbIIe: JOCTAaTOYHO YacThl 3HadeHus 10-20 M, a
ceBepHee M ceBepo-3amaaHee 0. KonaryeBa onu pocturaroT 50-75 M. CKOpPOCTh CEMCMHUUYECKUX
BOMH B TisanuoMopckux obpazoBanusx CCK Il konebnercs B IIMPOKOM JuarasoHe,
CYILIECTBEHHO YBEJIMYMBAsCh BHHU3 IO pa3pe3y KOMIUIEKCa [0 Mepe pocTa YIJIOTHEHHOCTU
otnoxkenuit. B Bepxax CCK II ona cocraBuser 1400-1450 m/c [/{nyeau u Anmonenxo, 1996], a
Ha TIIyOnHe paszpesa 6omee 20 M - Bo3pactaet 10 1550-1600 m/c [/[nyeau u op., 1988].

CCK I, mpencTtaBieHHBIH CIOMCTBIMH MOPCKMMH OTJIOKEHUSIMH, pa3BUT Ha Menbde
noBceMecTHO. Ha riy6muax 6osnee 150-200 M, Oyayud CIOKEHHBIM aj€BPUTO-TIIMHUCTBIMHU
0CaJIKaMM, OH corjlacHO 3ajieraeT Ha risuoMopckux omnoxeHusx CCK II, Bmecte ¢ HMUMHU
00pa3ys CpaBHUTEIHHO MAaJOMOIIHYIO (B OCHOBHOM MeEHee 3-5 M) aKyCTHYECKH €IUHYIO
cinouctyro nadky CCK II+I (cm. puc. 3; 5, a). Ha MeHpmuX riryOMHAaX MOpPSl 3TOT KOMIUIEKC,
O0OBIYHO TIPEJICTABICHHBIN MEIKO3epHUCTHIMU Tleckamu, HecoriacHo nepekpsiBaeT CCK II (cm.
puc. 3; 5, 6), a B obnactu rimybun mopsi meHee 50-100 M OH ¢ pa3MBIBOM W TaJICYHHUKAMHU B
ocHoBaHuU 3ajeraeT HemocpeacTBeHHO Ha mopeHe CCK III (cm. puc. 3; 5, B). MomHOCTh
MOpPCKUX OTIOXeHui Mopuctee 100-MeTpoBoil M300aThl HE MPEBBINIACT, KaK MPaBHIO, 2-3 M.
[Tecuansie ocanku paccmarpuBaemoro CCK B 3oHe menkoBoabsi (oTmeTku meHee 50-100 m)



WHOT/Ia JIOCTUTAIOT MOIIHOCTH B TIEPBBIE ACCATKH METpoB. CKOPOCTh pacrnpoCTpaHECHUsS
CEHCMHUYECKHX BOJIH B MOPCKUX TTMHHUCTHIX OTiIokeHHsX cocTaBuseT 1400-1500 m/c, a B meckax
- 1450-1600 m/c [nyeau, 1995, Jnyeau u Anmonenko, 1996].

C yderom oOmieli HEMHOTOYHUCICHHOCTH MMEIOMIMXCS CBEICHHUH O CKOpPOCTSIX
pacrpocTpaHeHUs] CEeMCMHMUYECKUX BOJIH B OCAJ0YHOM IMOKpoBe bapenreBomopckoro memnbda,
OTpe/IeNIeHHBII WHTEpPEC MOTYT MPEACTaBUTh JaHHBIE O CXOJHBIX, XOTS U OO0JaJaoLIuX
M3BECTHOH JIMTOJIOTUYECKOH CTIenn(UKOM, YeTBEPTUUHBIX OTIOXKEeHHUAX benoro mops. CoriacHo
pe3ylbTaTaM MHOTOKAaHAIBHOTO CEUCMOAKyCTUYECKOTO MNPOMUIUPOBAHUS, B YHOMSHYTOM
MOPCKOM 0acceiHe CKOpPOCTh CEWCMHUYECKHUX BOJH B MOPCHHBIX OOpPa30BaHUSAX COCTaBISIET B
nenom 1900-2200 m/c, a B GacceifHOBBIX OcaKkax HaJAMOPEHHOM TONIM (BO3PACTHBIX aHaJorax
ornoxennid CCK II m [ bapenumeBomopckoro menbda) - 1500-1670 m/c (mMaTepuaisl
npenoctasiensl LleHTpoM ananuza celicMuyeckux qaHHbIX MI'Y).

3aBepmasi  KpaTKyl0  XapaKTEPUCTHKY  BaKHEUINIUX  CeWcMOCTpaTturpaduuecKux
noJipa3ielieHnii YeTBEepTUUHOTO pa3pe3a bapeHueBomopckoro mensda, cienryer OTMETHTb, YTO
MPHUBEJICHHAs BBINIE CXeMa ceiicMocTparturpaduu 0cagoyHOro Yexjia PerHoHa HE MOXKET OBbITh
MOJIHOCTBIO pacnpocTpaHeHa Ha paiioHbl [leyopckoro MenkoBoabs. Jleno B TOM, 4TO Ha JAHHOM
y4acTKe menbda, KOTOPBIN XapaKTepPU3yeTCs BEChMa HeOIaronpusATHEIMU
CEHUCMOr€OJIOTUYECKUMU  YCHOBUAMU [/[nyeau, 1995, /lnyeau u Anmomnenxo, 1996], ctpoeHue
BEpPXHEHN YaCTH YETBEPTUYHOTO pa3pe3a CyIIECTBEHHO OCI0KHEHO MPUCYTCTBUEM aJUTFOBUATILHO-
NENBbTOBBIX U aBaHEIbTOBBIX 00pazoBanuit [Ipa-Iledopsl [Dnwmeiin u Yucmsarosa, 2005].
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MOAPAIICICHHA YCTBEPTHYHOIO paipe3a g BOCTOUHOI wacTH rpyHTOB' CyHeCH ( P )’ CyrHHHKH
BapeHueroMopekoro mwenbga. FopuzonTanLubie TONKHE (7<]p£ 1 7), TJIVHBI (]p> 1 7) CyFJII/IHKI/I u
CIIOINHBIE IHHHHA pairpaHHYHBAKT MO (A, _l;, B] THIOEB I'PYHTORE, TJIVHBI (HI/I)Ke peqb HOI‘/’IHeT IIOUTH
PAZHEBIX N0 YHCAY ITACTHYHOCTH: A — cymeceii, b — cyrnunkor, B
— ranl. CeiicmocTparnrpaduueckne moapasiencuuna: 1 — CCK 1 HCKIIIOYHUTEIIEHO 0 HHX) o
(Mopexne ocaakn), 2 — CCK II (rsunoMopexne oriosenns), 3 — KOHCHUCTCHIINHU, onpe,uenﬂeMoi/'I
C@ III-C (ooeunan mopena), 4 — CO III-IT (M-mopena), 5 — BEJIMYMHON MOKazaTelIs TEKY4EeCTH ([L),
CCK V (obn1unas Mmopena)
IMOAPAa3AEIIAIOTCS Ha CIIEQYIOIIE

pazHoBuaHOocTH: Tekyuue ([p >1,00), Texydemnactuunbie (0,75</1£1,00), MATKOMIACTUYHBIE
(0,50<1:£0,75), tyromnactuunsie (0,25</;£0,50), momytBepabie (0£/1;£0,25), tBepawie (1,<0).
Menko3epHUCTbIE TIECKHU, B KOTOPBIX YacThllbl KpynHee 0,1 MM COCTaBISIIOT IO Macce MeHee
75%, onpenenstoTCs Kak MEeCKU MbUIeBATHIE.

Otnoxenust CCK VII, ¢pparmenrapro coxpanusmmecs Ha bapeHneBomopckoM menbde,
HE BCKpBITHI OypeHueM. MOXHO mojaratb, YTO CBOMMHU OCHOBHBIMU HHKEHEpPHO-
TEOJIOTUYECKUMH  TIapaMeTpaMH OCaaKh JaHHOTO KOMIUIEKCa ONU3KHM K  OTJIOKCHHSIM
onucsiBaemoro Hmxe CCK V.

Oo6brynast mopena CCK V obnamaet BRICOKOM IMIIOTHOCTHIO (B OCHOBHOM 2,04-2,19 r/em’)
U TpeJICTaBJIeHa CyrJIMHKaMu, pexke rimHamu (puc. 6). U te, u apyrue Ha 80-90% cocrosiT u3
aneBpuToBoii (A) u raunauctoit (I') pasmepnsix gpakuuii (coorBercrBenHo 0,1-0,01 MM u MeHee
0,01 MM), KOTOpBIE TIPEACTABJICHBI MPUMEPHO B PaBHBIX KoimuecTBax (puc. 7). [IpucyrcrByer



necuanas (I1) ¢pakmus (1,0-0,1 mMm), B cpemHem coctaBisirommas g0 10%, w penkwmid
rpy6oo6iomounsiii (>1,0 Mm) matepuan ('OM). CoaeprkaHue MOCIEAHEro B OTAEIbHBIX TPoOax
nocturaetr 7-10%. Bnaxnocth ocankos, cocrapistomas 10-20%, npakTUyecku HE MEHSETCS C
riyOuHoN ux 3aneranus B paspese (puc. 8). Ocagku CCK V uMeT moiayTBepaylo-TBEpIYIO
KOHCUCTeHIIMIO (puc. 9). OHM NepeyIUIOTHEHbl JEeIHUKOBOM Harpys3koul [Dnwmetin u Op.,
2011a], ux compoTuBieHUE CABUTY 4acTto coctaBisieT 6oixee 100 klla (cm. puc. 9), uro, mo
JaHHBIM aBTOPOB, AHAJOTMYHO, a B PsJAE CIy4yacB MPEBBIINIAET 3HAYEHMS] 3TUX IapaMeTpOB,
CBOWMCTBEHHBIE 3aJICTAIOLIUM HUXKE ME3030MCKUM OTI0KEHHUSAM.
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Pue. 7. KyMyJs THBHBIC KPHBBIE FPAHYIOMETPHYECKOI0 COCTABA paccMaTpruBaACMbIX OTIIOKCHUAX
oTA0AeHui, craramux cefieMocrparurpadgmyeckne OCHOBHYIO pOJIb WUIPAIOT TE XKe
MmoapasieeHHs YeTBEPTHYHOTO Pa3pe3a B BOCTOMHOH YacTH ppakiun - A u I (BMmecte
bapenneroMopcKoro mwenkda. Yenopuere oboanauennn: 1 — cocrapisrormue 70-80%), oqHAKO
b
mopekne ocagkn CCK I: A — runel, B — aneepurii, B — nmeckn B pAle CUy9acB  MOCTEIHSAS
MeJKo3epHHcThIie; 2 — raaunomopekie oTaokenns CCK I T —
. i s BB - A : CYIIECTBEHHO npeodiagaeT.
IVIHHB ¢ IPOCOAMA A/1eBpHTOB, /I — riMnbl oanoponnble: 3 —
obn1unas mopena Cd I11-C; 4 — M-mopena C® I11-11; 5 — Conepxarne ¢paxipu I
obnranas mopena CCK V 00b1yHO coctaBiseT 10-15%, HO

B psane mnpoO AOCTHraeT IMOYTH
30%. KonuyectBo I'OM B ocHOBHOM He mpeBbiaeT 2-3%, HO MHOTJA yBEIHMYMUBAETCS 10 6-
10%. BrnaxsHocTh oTiOXKEeHHH, cocTaBistomas 15-34%, mnposiBiser ci1abo BBIPAXKEHHYIO
TEHJICHIIMIO YMEHBIICHHUS C YBEIMYCHHEM TITyOHHBI 3aJleTaHusl OCaJIKOB B paspese (CM. puc. 8).
OTnoXeHus: UMEIOT B OCHOBHOM TYTOIJIACTUYHYIO-TBEPJYI0 KOHCHUCTEHIMIO M, KaK U MOpeHa
CCK V, nepeymuioTHEHbI JIEAHUKOBOM Harpy3kou [Dnwmetin u op., 2011a]. IX conpoTuBieHNE
caBUTY OOBIYHO cocTaBiisieT Oonee 60-75 klla (cM. puc. 9) u B 11€JI0M psizie CITyd9aeB aHAJTOTUYHO
BEJIIMYMHE 3TOr0 MOKa3aTeds ISl HIKENeKaluX ME3030MCKHX OTIoKeHud. Hameuaercs
HEKOTOPOE MOBBIIIEHHE YINIOTHEHHOCTH OCaJKOB BHU3 MO paspe3y. Cieqyer NoaJ4epKHYTh, YTO
IIpU ONPEIETICHUU COCTOSIHUS YIJIOTHEHHOCTU T'PYHTOB BEJTMYMHA WX CONPOTUBIICHUS CABUTY HE
UMEEeT CcaMocCToATeabHOro 3HaueHus. OHa wWH(OpPMATHBHA JHIIb MPU €€ COOTHECEHHH C
MOJIO’KEHUEM OTIIOKEHUHU B paspese (TIyOWHOI 3ayieraHusi) - ¢ COBPEMEHHOU MepeKpPBIBAIOIICH
JIUTOCTaTUYECKON HArpy3KOM.

M-mopena C® III-II umeer mnorHocts B ocHOBHOM 1,80-2,00 r/em’. Ona B paBHOM
CTENeHH NpPEJCTaBlIeHa CYINIMHKAaMH U TIMHaMU (cM. puc. 6). IlocTpoeHHbIe KyMYJISITUBHBIC
KpPUBBIC (CM. pUC. 7) TIOKA3bIBAIOT, YTO OTJIOKEHUS paccMaTpuBaemoit cericModarnmu Ha 80-90%
cioxenbl ppakmusamu A u I mpu HekoTopoM npeodmanannu nocneaaeit. Coneprkanue Gpakmuu
IT o6bruno He mpessimaer 10%, a ans 'OM ono nocturaer 1-5%. BrnakHOCTH OCasiKoOB,
coctapisitomiasi 22-39% (B penkux ciydasx 43-58%), SIBHO yMEHbBIIAETCsl C YBEJIHYEHHEM
ryOuHbBl UX 3ajeraHus B paspese (cMm. puc. 8). PaccmarpuBaeMble OTIOXKEHHS HMEIOT
KOHCHUCTCHIIMIO OT TeKy4Yel W TeKyUYeIJIaCTUYHOU JI0 TYTOIUIaCTUYHOM (CM. puc. 9), mpuiem BO



MHOTHX CIIy4asx Jake MpH riryouHe paspes3a 35-40 M UM CBOWCTBEHHA JIMIIb MATKOTUIACTHYHAS
KoHCUCTeHIIUA. OcaJKu HOPMAJIbHO YIJIOTHEHBI - KOHCOJHAMPOBAHBI JIUIIL TOJ JACHCTBUEM
JUTOCTATHUECKOW HArpy3ku [Dnwmetin u op., 2011a] - u IPOABISIIOT OTYETIUBYIO TCHICHIIUIO
MOBBIIICHHS YIUIOTHEHHOCTH C YBEJIMYEHHWEM TIIyOMHBI 3aieraHus B paspe3e (cMm. puc. 9).
ConpoTuBJICHHE CABHUTY 3THX IPyHTOB KoJyebnercs ot 25 no 70 klla, B ocHOBHOM cocTaBisis 35-
60 klIIa.

CCK II B cBOoeMm
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Pue. 8. Ceask npupogHoii BIAKHOCTH B DIYOHHEL 3aJeranna B
pa3spese oraokenuii celicMocTpaTurpaduuecknx nogpasieneHnii puc. 7). Nmeercst Tpu mpOOHI
YETBEPTHYHOTO NOKPOBA B BOCTO4MHOI YacTH bapeHueroMopcKoro rmuH  (I0  OJHOM M3  Tpex
wensha. Yerosubie obosnadenns — oM. puc. 6 CKBa)KHH), B KOTOPBIX

comepxanue ¢pakuuu [T maxe
npesbimaer 90%, cocrabmsas 91,3, 94,3 u 97,0%. Kpome ¢pakmuu ' B ocaakax daxTuuecku
npucyTcTByeT nuiib ¢pakmus A (10-15%), nockonbky conepskanue ¢(pakuuu I1 cocrauser
meHee 1,0-1,5%. I'OM B mnpoaHaauM3uMpOBaHHBIX CTAHJAPTHBIX HABECKaX IPAaKTHUECKU HE
BcTpeuaeTcs. B npobax, rie moMuMo caMuX TJIMH YaCTUYHO MPUCYTCTBYIOT MENIKOAJIEBPUTOBBIE
cIoiikm, ob1iee coxepkanue ¢ppakuuu I' cocraBuser okono 75%, gpakuuu A - 20-25%, II - He
6onee 1-3% (cm. puc. 7). I'uHBI OTIIMYAIOTCS BBICOKOM BIIAXKHOCTBIO - B OCHOBHOM 40-60%,
WHOTJa HECKONBKO MeHbIe (10 35%) wnu O6ombire (mo 65-81%). Benuunna 3T0or0o mokaszaTens
YMEHBILIAETCsl C yBEIMUEHUEM TIyOMHBI 3ajeraHus TJuH B paspese (cM. puc. 8). Ocagku Kak
HOPMaJbHO YIUIOTHEHBI, TaK W HEIOYIUIOTHEHBI (CM. puc. 8), OOHapyXHWBas OTYETIUBYIO
TEHACHIIMIO K KOHCOJNMJAIMM C YyBEJIWYEHHEM [JIyOMHBI 3ajleraHusi B paspe3e, uTo
CBUJCTENLCTBYET 00 WX VYIUIOTHCHHH TMOJ BIHSHHEM JUIIb JIUTOCTATUYECKOW HArpy3KH.
HekoTtopass Habmioaemasi HEOYIUIOTHEHHOCTh KOPHYHEBBIX TJIMH OOBSCHSETCS, OYEBHJIHO,
«JTABUHHBIMI» CKOPOCTSIMU UX HakoruieHust (mo 15-20 m 3a 1000 nmer) B Hamboyee MOIIHBIX
paspezax CCK II. I'mmHBI MMEIOT TEKYyYyIO-TEKYUYCIUIACTHYHYIO, PEXKE MSITKOIIACTUYHYIO
KOHCUCTEHIIMIO; JIMIIb Tpu TayOuHe pa3pe3a Oomee 45-50 M OHM YaCTHMYHO CTAHOBSTCS
TYTOIJIACTUIHBIMHE (CM. pHC. 9).

Mopckue ocanku, ciaratonme CCK I, orianuaroTcs UCKITIOYUTENLHBIM Pa3HOOOpa3uemM
IPaHyJIOMETPUYECKOTO COCTaBa TMpU HAJIWYUM BCEBO3MOXHBIX B3aumornepexozos. I[lo
CYIIECTBEHHOMY TMpeo0IaJaHuI0 OJHONW W3 OCHOBHBIX pa3MmepHbix ¢pakmuit (I, A, I1) B
OTKPBITON akBaTtopuu bapeHrieBa MOps MOXXHO BBIICTUTH (CM. pHUC. 6, 7) TJIMHBI, aJeBPUTHI
(CyrnuHKH, CymecH) W MEJIKO3EpHHCThIC (IMbUIEBAThIC) TECKU. XapakTep WX IUIOMATHOTO
pacnpocTpaHeHus: Ha menbde Haubosee HArsAAHO AEMOHCTPUPYET CYLIECTBOBAHHUE TeCHEHIEeH
CBS3M MOPCKOW CEIMMEHTallMK ¢ OOmMMH OaTUMETPHYECKHMMH YCIOBHSIMH - C
TUAPOIMHAMUYECKUM PEXUMOM B pallOHaX OCaJKOHAKOIUIEHUS. [ JIMHBI pa3BUTHI B 00JACTH



MakCUManbHBIX TiyomH ™ops (320-350 wm), ameBputbl - ©Ha riayomHax 200-250 w,
MenKo3epHHCTBIE reckH - 90-150 M. Ha MeHbImx riayOunax (Oymke K y4acTKaM CyIIH) Pa3BUTHI
OoJiee TpyObIe MECKU U TPABUMHO-TAJIEYHBIE OTIO0KEHUS.
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ceiicMocTpaTHrpadHIECKHY YIEMEHTOR, COCTABIRIOIHX JICBPUTBI ObaaroT
HeTEEPHYUHLI NOKPOB B BOCTOMHOMN wacTn BapenuenoMopekoro HH0T3HOCTBIO 1,77-1,96
meabtha, Ha BHIOH3MeHeHHoi ararpamye AB. Ckemirona [38], r/em’. Mesko3epHuCTBIC
JAONOJTHEHHOH KAI0H conpoTHBIeHHA cABHTY (cM. pasunen «baza necku Ha 65-74% Ci0XKeHBI
panHbIX. MeToasl necaenosanuiin). IMoas ocagkor pasHoro ¢bpakuueit  II;  cpennee
COCTONHMA KOHCOIH1aunH (coriacHo [38]): a — nopmannHo comepkanue (pakuuii I, A
VILIOTHEHHBIE, § — HEI0YILIOTHCHHBIE, B — NEpeyIlIoTHeHHBIE u TOM - 3; 25 u menee 1%
Yenoeueie 0b030auenna — cM. puc. 6 COOTBETCTBEHHO. ILIOTHOCTE

IIECKOB  cocTaBiser 1,73-
3 N
1,93 r/em’. Ocagxku CCK I 06mamgaroT BBHICOKOW BIIXKHOCTHIO: CYTJIIMHKHU U cymnecH - 31-45 %,

rHbl - vacto 60-100%, unorma go 120-140% (cm. puc. 8). BrnakHOCTh 3TUX TPYHTOB
YMEHBIIIAETCSl ¢ YBEITMYCHHUEM TIIyOMHBI WX 3ajeranus B paspese (cMm. puc. 8). Ocagku UMEIOT
MOYTH MCKIIIOUUTENBHO TEKY4Yyl0 U TEKYUYeIUIACTUYHYIO KOHCUCTeHIHIO (cM. puc. 9). Ilpu
HAJIMYUM TJABHBIM 00pa3oM NpUIOBEPXHOCTHBIX mpoO ominoxkenudt CCK I, moxHO numib
OTMETUTH TO OOCTOATEIHCTBO, YTO CPEAM MOPCKUX OCAIKOB IMPUCYTCTBYIOT HEOYILJIOTHEHHBIE
pasHoct (cM. puc. 9). [Tocnennee, Ha B3TIs] aBTOPOB, OOBSICHSIETCS «JITABUHHBIMY» HAKOTUICHUEM
TOJIOLIEHOBBIX OTJIOKEHUH B y4acTKaxX UX OMPOOOBAHMUS.

3aBepiuasi pacCMOTpeHHe (PU3NIECKUX XapaKTEPUCTHK IPYHTOB, CJIATalONIUX OCaJI0YHBIN
yexon bapenneBomopckoro menbga, ciaeayeT OTMETUTh, YTO BCEM TIE€HETHYECKHM THUIIaM
OTJIOXKEHUH, HaONIoaeMbIM B  YETBEPTHYHOM  pa3pe3e peruoHa, IMpHcylia oomias
3aKOHOMEPHOCTh - HAJIMYME OMNPEIETICHHON MpSAMOMl CBSI3M MEXIy YHUCIOM IUIACTUYHOCTH U
rpaHunei Tekydectd (cM. puc. 5). Takas 0coOEHHOCTh MOPCKHUX TIIMHUCTBIX OTJIOKCHHI paHee
onu1a mokazana A.B. CkemnitonoMm [Skempton, 1970].



3akiroueHne

UeTBepTUYHBIN OCATOUYHBIM 4Y€XOJ B BOCTOYHOM uacTu bapeHreBoMmopckoro mienbda
COCTOUT W3 IIAATH ceiicMocTpaTurpadguuecknx KomrwiekcoB (cHuzy BBepx): CCK VII -
MockoBckuit (00bryHast mopena); CCK V - mmkneBangaiickuit (oobrynast mopena); CCK III -
BepXHEeBAIAANCKNH, BKiIFoUatonmii e cericmodaruu - CO I1-C (o6branas mopena) u CO I11-11
(M-mopena); CCK II - mno3nHenenHUKOBBIM (risuuomopckue otnoxkenus); CCK 1 -
TOJIOIIEHOBBIN (MOPCKHUE OCAIKH).

CCK VII Bctpeuaetcs BecbMa orpannuenHo. CCK V pazsut Ha 1/5-2/5 obmielt minomaau
menbpa. CCK III, II m I, oTnmoxkeHWss KOTOPBIX CQOPMHPOBAHBI BO BpeMs IOCIETHETO
TIIAIMOCEIMMEHTAIMOHHOTO IIMKJIa, UMEIoT Hambonee mmpokoe pacnpoctpanenue. CCK I
OTCYTCTBYET JIUIIh B OOJACTH CPaBHHUTEIHLHOTO MENKOBOJbS (<90-100 M) - B 30HE aKTHBHOTO
aOpa3MOHHOTO BIUSHUS MO3AHENEAHUKOBO-TOIOIEHOBON TIIALMOIBCTATUYECKON MOPCKOMA
tpancrpeccun. CCK III u I pa3sutsl Ha mensge noscemectro. B cocrae CCK III nomunmpyeT
oOpryHast mopena C® III-C; M-mopena C® III-IT obpa3zyer HEeMHOrOYMCIEHHbIE THTAHTCKHUE
apeansl. Cpean mopckux otinoxkeHuid CCK 1 B orkpeiToif akBaropun bapenueBa mops
npeodaaroT aleBPUTO-TIIMHUCTBIE OCAIKH, CPABHUTEIHLHO HEOOIBIIINM Pa3BUTHEM MOIB3YIOTCS
MEJKO3EPHUCTHIE MTECKH.

3a uckmouenneM CCK VII, Bce ocTanmbHble celicMocTpaTUrpadguueckue mopasieineHus
YeTBEPTHYHOTO pa3pe3a B BOCTOYHOW yacth bapeHieBoMOpcKoro mienbga BCKPBITHI
WH)XCHEPHO-T€0JOTMUYECKIUMH CKBaXMHAMH. [laHHBIE OypeHHs CBUAETEIBCTBYIOT O TOM, YTO
OCaJIKM, Cllararolllie pas3Hble celicMocTpaTUrpapuuecKhe AJIEMEHThl YETBEPTUYHOI'O IOKPOBaA,
o0aatoT omnpeAeseHHbIM cBoeoOpaszueM ¢usnueckux cBoiictB. Mopena CCK VII mo cBoum
OCHOBHBEIM OCOOEHHOCTSIM aHaJIOTH4Ha, 0 Bceil BuauMocTH, oTiaoxkenusM CCK V. OObrunas
mopeHa CCK V (cyriuHKH, pexke TIUHBI) UMEET BBICOKYIO TUIOTHOCTh, B OCHOBHOM TBEPAYIO-
MOJIyTBEPAYI0 KOHCUCTEHIINIO, HU3KYIO BIAXKHOCTD, iepeymioTHeHa. O6brynas Mmopera CO II1-C
(CYyrnmUMHKH, pexe TIMHBI) B 1eToM 3aMeTHO othnuvaercs oT mopeHsl CCK V Gonee Huzkoi
IUIOTHOCTHI0, 00JIee BBICOKOH BIIYKHOCTBIO, 3a4aCTYI0 TYTOIUIACTUYHONW KOHCUCTCHIIUEH; OTHAKO
OHa CXOJIHA C NOCJEOHEH IEepeyIUIOTHEHHBIM COCTOSIHUEM, TaK)X€ BbBI3BAHHBIM JIEITHUKOBOU
Harpy3Ko#, U HaJU4HueM OT/IENbHBIX 3HAUYEHUIN CONPOTUBIIEHUS CIBUTY, KOTOpPBHIE CBONCTBEHHBI
U HIDKeNeXallluM Me3030HCKUM OTJIOKEHHSIM. M-MopeHa (B paBHOW Mepe CYTJIMHKU U TJIMHBI)
UMEET  BBICOKYIO  BIQXHOCTb, KOHCUCTEHLIMIO OT  TEKy4eW-TEeKydelJJaCTUYHOM 10
TYrOIUIACTUYHOM,  HAXOAWUTCA B  HOPMAJbHO  YIUIOTHEHHOM  COCTOSIHUH,  Oyay4u
KOHCOJUAMPOBAaHHON JMILIb IOJA BiMsHUEM jutoctathueckod Harpy3ku. CCK II B cBoem
HaubOosee TUMMYHOM BBIPAKEHUM TMPEACTABIECH KOPUYHEBBIMU TJIMHAMU C HUCKIIOYHUTEIHHO
BBICOKUM CO/IEpP)KaHUEM TJIMHUCTOM (ppakium.

OTH T[MHBI HMMEKT HU3KYI0 IUIOTHOCTh, BBICOKYIO  BJIQXHOCTb, TEKYy4dylO-
TEKYUYCeIUIACTUYHYIO, pPEeXe MSITKOIUTACTUYHYI0 KOHCHCTEHIIMIO W OOBIYHO HEJOYIIOTHEHBI.
Mopckue otnoxkenuss CCK 1 o6mamaroT camMbpiM IIUPOKHUM CIIEKTPOM T'PaHYJIOMETPUUECKOTO
COCTaBa, ONPEACNSEMOro TJaBHBIM O0pa3oM THUIPOAWHAMHYECKHUM PEXKHMOM  00JIACTH
HAKOIUJICHUsI; BECbMa WM3MEHUYMBA W IUIOTHOCTh OTIOXEHHM. OCaaKu OTIMYAET BBICOKAs
BJIQXKHOCTh, TPEUMYIIECTBEHHO TEKydas-TeKy4eIlaCTU4Hash KOHCHCTEHIMs M ciabas
YIUIOTHEHHOCTb.

Takum oOpa3zom, ceiicMocTpaturpadusi YETBEPTHUHOTO OCAJAOYHOTO YEXJa MOXKET
paccMaTpuBaThCsl KAaK OCHOBA ITPOTHO3HOM OLEHKH WHKEHEPHO-TEOJOTHMYECKUX YCIOBUH
BapenneBomopckoro menbda. IIpencraBnsercss o4eBUIHBIM, YTO B aKBATOPHSX, MOAJIEKAIINX
MPOMBIIIIEHHO-X039CTBEHHOMY OCBOCHHIO, 1I€JIeCO00pa3HO IepBOOUYEPEIHOE TMPOBEACHUE
NOJPOOHBIX CeHCMOCTpaTUrpadUUecKuX UccieoBaHuil. Pe3ynpTaThl nmociae1HuX, JOMOJTHEHHbIE
JTaHHBIMU HHXEHEPHO-T€0JIOTUYECKOro OypeHHs, IMO3BOJSAT MOJYYUTh JOCTATOYHO TMOJIHYIO
00BEKTHBHYIO KapTUHY BHYTPEHHEIO MPOCTPAHCTBEHHOTO YCTPOMCTBA M3y4yaeMOIo IPyHTOBOTO
MaccuBa M, TakKuM o0pa3oMm, OyIyT CHOCOOCTBOBAaTh OINTHMH3AIMKM BCETO KOMILIEKCA
HOCJEIyIOIUX padoT.
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