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[Ipoanam3upoBaHbl 0COGEHHOCTH M3/TYYEHUST MOIIHBIX BUOPATOPOB Ha HEOTHOPOTHBIX TPYHTAX (BbI-
COKOCKOPOCTHBIX, O6BO,Z[H6HHI)IX7 Mep3JIOTHbIX). HpeﬂCTan[eHbI pPeE3yJabTATHI MMOJIEBBIX IKCIIEPUMEH-
TOB C T'PYNIaMU MOIIHBIX BUOPATOPOB NMPU MNIYOMHHBIX CEHCMUYIECKUX UCCTAEIOBAHUSIX HA, OMOPHBIX
npoduaax ua Bocroke Poccun. Bergapmena 3naunTebHas POIb B MOBTOPHBIX CEAHCAX BHOPATOPOB
U WCIIOJIB30BAHUN PA3HBIX J1eDaJaHCOB [jIsi PA3HBIX BUOPATOPOB B I'PYIIIE /IS MOBBIIIEHUsT pa3pe-
[IEHHOCTH KOPPeJIOrpaMM U YBEJMYeHUs] OTHOIIEHUS ,, CUTHAJ /Ty M.

Kumrouesbie cjioBa: subparop 1IB-40, npodunun miybuHHOrO CeHCMUYECKOTO 30HIUPOBAHUS
(T'C3), rpynnmupoBanue MOMNIHBIX BEOPATOPOB, KOPPEIOIPAMMBI, PE3OHAHC, Je0aIaHC.

The features of high-power vibrators radiation on heterogeneous grounds (high-velocity, water-
saturated, frozen) have been analyzed. There are presented the results of field experiments with
groups of high-power vibration sources at deep seismic researches on the profiles in the East of
Russia. There was determined significant role of repeated vibrator sessions and use of different
unbalanced masses for various vibration sources in the group for raise of correlogram resolution and
raise of signal /noise ratio.

Key words: vibration source CV-40, DSS profiles, high-power vibration sources grouping,
correlograms, resonance, unbalanced mass.

BBeaenue. Yciexu aKTUBHON CefiCMOJIOTHH U TJIYOMHHBIX CeHCMUYECKUX HCCJICIOBAHUN BO

MHOTOM 3aBHCIT OT TEXHUIECKHUX CPEICTB PEeAJTH3AIUU H B IEPBYIO OUepeIb OT HCTOTHUKOB BO3-
oy IeHus. Vcnoap30Banne 415 STUX MeJIeil MOITHBIX B3PHIBOB OIPAHHYEHO O SKOJIOTTICCKIM
coobpaxkeHusM, Jinb60 Mas103@MEKTUBHO MIPU peaJM3alliid CUCTEM JeTaJbHbIX HaOJII0IeHU C
6OJIb]l[I/IM KOJIMYeCTBOM MCTOYHHUKOB W NIIPUEMHHNKOB. B nmocjaeanune JeCATUJIETUA B pAdde peru-
onoB Cubupu (Anrae-Casiackuii peruon, for Baiikasna), 3abaiikaibe u Ha lanpaem Bocroke
Poccun npu MOHMTOPHHIOBBIX paboTaxX B CECMOAKTHBHBIX 30HAX H IIOJIEBBIX HCCJIEIOBAHHUAX
Ha onopHbIX npoduasx ['C3 cramm mupoko ucmnoab3oBaThes Moinabie 40—100-TonHbIe BHOpa-
Topsl [1-4]. Hakoruien 3HaquTebHbIHi 9KCHePHMEHTATBHbI MaTepHaJ OT MOIIHBIX BEOPATOPOB:
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Puc. 1. TIpumeps! Tekymux (caeBa) W aMIUIMTYAHBIX (CIpaBa) CeKTPOB 3amuceil B GavskHel 30He 40-TOHHOTO
Bubparopa B paiione BbicTpoBcKOro nosmurona ¢ HU3KOCKOPOCTHON 10-TuMeTpoBoil Toel (a) u Ipyibl u3
2-x 40-rounbix Bubparopos Ha npoduie 3B na Bocroke Poccuu ¢ nebouibiioit (Menee 2 METPOB) MOLIHOCTHIO
HU3KOCKOPOCTHOIO €103 1oz, Bubparopamu (6). Juamna3on usiydenus BUOpATOPOB HA CPEIHUX JebajlaHCcax
7,01-11,23 T'n

orpaborano okoj0 10 Teicsa kKumomerpos mpoduseit 'C3, 3aperucTpupoBaHbl BOJTHOBBIE TIOJIsT
P- u S- BOJIH OT ONOPHBIX I'PAHMI] B 3eMHOH KOpe M IoBepxHOCTH MoXopoBHYHYa Ha yIaaJie-
Husx ot 0 mo 450 kM. Hapsay ¢ BBICOKOU CTAOMIBHOCTBIO H IIOBTOPSEMOCTHIO BUOPAIIHOHHBIX
BO3JEHCTBUI YCTAHOBIEHA CHUIbHAS M3MEHUYHBOCTH BOJIHOBBIX ITOJIell MOIIHBIX BHOPATOPOB B
OavzKHel U JajdbHell 30HaX NPH U3JIyYeHHH Ha HEOJHOPOJHBIX TPYHTaX (OCATOYHBIX, NOPHBIX,
Mep3a0THBIX ). CHIBHOE BJHSHWE HAa XaPAKTePUCTHKHU W3/Iy9YeHWs] OKa3biBaeT W KOHCTPYKTHB
BrOpaTopa. Huzke mokasaHo BIUsSHIE PE30HAHCOB B CHCTEME , BAGPATOD/IPYHT Ha XapaKTepu-
CTHKH U3JIy4YeHHUs U IIPUBEJICH P/l SKCIIEPUMEHTOB I10 MOBBIIIEHUIO 3(hDEKTHBHOCTH U3JIY I€HHST
IPYII MOIIHBIX BEOPATOPOB IPHU INIYOMHHBIX CEHCMUYIECKUX UCCTIETOBAHUSIX.

OcobenHocTy N3JIydYeHUd MOMIHBIX BUOPATOPOB HA HEOAHOPOIHBIX rpyHTaX. C IIe-
JIbIO yBeJndeHns: 3PeKTUBHOCTU U3JIyIeHUsI MOIIHBIX BUOPATOPOB HA MPOU3BOJICTBEHHBIX BHO-
poceitcvmnveckux mosuronax (moa Hosocubupekom u va tore Baiikana) n Ha onopHbx reodu-
sudeckux mnpodungax 2/I1B u 3/1B ma Bocroke Poccun mpoBOMIKCH SKCIEPUMEHTHI 10 UCCJIe-
JOBAHUIO XaPAKTEPUCTUK U3JIy4YeHHs BUOPATOPOB HA PA3HBIX I'PYHTAX (MEp3JIOTHBIX, BBICOKO-
CKOPOCTHBIX KPUCTAJUIMYECKUX TTOPOJAX U HU3KOCKOPOCTHBIX OCATOYHBIX OTJIOYKEHHUSX), TPYII-
HUPOBAHUIO BUOPATOPOB. Pe3ysibraraMu 3KCHEPUMEHTOB YCTAHOBJIEHO:
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Puc. 2. [Ipumepst BuGporpaMm ¢ pe3kuM mnoJbeMoM (a) u cruaioMm (B) U3JlydeHUs U COOTBETCTBYIOIIUE ITUM
y4YaCTKaM CIEKTPbI C CHJIbHBIME KpaTHbIMU (6) U mojiyKpaTHbIME (I') rapMOHUKAME (JaHHBIE OT TPYIIIIbI

40-rornbix BubpaTopos Ha npoduie 3/1B)

1) Jljst m3/ydeHus MEPOKOIOIOCHOTO CIEKTpa OT BUOpaTopa (Miid rpyImibl BEOPATOPOB)
reobxoaumo nHasmane momuoit (5-10 M) mmskockopocruoit (V, ~ 300 m/c) tommm. B sTom
cJydae B CIEKTpaxX U3JIydeHHs MpeobJaaeT OCHOBHAs MapMOHHKa (puC. 1, a), a KpaTHbIe Cy-
MIECTBEHHO MeHbIne. Korga MOIHOCTh HU3KOCKOPOCTHOTO CJIOSE MeHbIe 2 M, U060 CKOPOCTHU B
BepXHeil gacTn paspesa jgocrarodno Bbicoku (2000-5000 M/c), ocHOBHAsI TApMOHUKA B JiBa W
bostee pa3 ycrynaer KpaTHbIM rapmMoHukaMm (puc. 1, 06).
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N - Cesep
Kanan 2
1IBII - 40
W - 3anajn E - BocTtox
Kanan 5 - Kanan 3

Yy A 1
Baiikan Ne40 S -IOr
Baiikan Ne43 b § Kanan 4

JlaT4MKN yCTAaHOBJIEHBl IO IEHTPY CTOPOH
mwiatdopmsl, B kpyre auamerpom 0,5 M. LlenTp aToro
KpyTa pactoyiokeH Ha paccTostHuH 0,5 M OT CTOPOHBI
mwtatgopmsl. [ITyOrHA yCTaHOBKH JaTYUKOB — 1,5 M.

6)

Puc. 3. Cxema pa3MeIleHus almmapaTypbl IPH U3yYeHUN PE30HAHCOB CHCTEMBI , BHOPATOD /TPYHT® 17Tt

40-ToHHOTO COOPHO-PA3BOPHOrO BHOPOMCTOUYHNKA Ha BhicTpoBckoMm mosurone B 2011-2013 rr., a — cxema
pa3MelleHus ceiicMOIPUEMHUKOB Ha, 11ardopmax (BepxHeil u HukKHel) u Ha 3emiie BOu3u BUOparopa B
9KCIIEPUMEHTAX [0 PErHCTPAINU IITIyMOB, 6 — CXeMa pa3MeIeHns PErHCTPUPYIONINX JATINKOB B ,,OJMKHEH

30HE" BHOpaTOpa Mpu paboTe BUOPOUCTOTHHKA

2) Pabora BUOPOUCTOUHUKOB B PEXKUME CBUII-CUTHAJIA C JTMHEHHONW PAa3BEPCTKOl YacTOTHl B
psijie CJIy9IaeB COMPOBOZKIALTCS CKAIKOOOPA3HBIM yBE/IUYEHNEM MOIIHOCTH U3JIydeHus: B 00,/1a-
cru pesonanca (puc. 2, a, Bpemsa ~ 2050 = 2080 ¢), qmbo peskum crnagom (puc. 2, B, Bpems
~750 ¢), 9T0, IO MHEHWIO ABTOPOB, CBSI3aHO ¢ HEJIWHEHHBIMU TIPOIecCaMu B OJIMIKHEH 30He
BHOPATOPOB Ha HEOJHOPOJIHBIX I'PYHTaX. Pe3kuit momabeM u3aydeHUsl HPUBOJUT K YCHUJICHUIO
KPATHBIX TapMOHUK (puc. 2, 6), a pes3Kuil chaj U3JIydeHUs — K YBEJMUEHUIO MOJTYyKPATHBIX
rapMonuk (puc. 2, 1). C 1es1pl0 BbISICHEHHS IPHYUH HOSBJICHHs DE3KUX HOIbEMOB U CHAJIOB B
n3IydeHnn BUOpaTopa Ha BBICTPOBCKOM TO/UTOHE MPOBOIUINCH CIIEIUATBHBIE SKCIEPUMEHTHI
10 M3yYeHUIO PEe30HAHCOB B cucreme ,BuGparTop/rpynt“. Cxema skcmepumeHToB B Mae 2011

roja u B cenTsabpe 2013 roja npejicrapieHa Ha puc. 3.

B skcnepumenTtax 2011 u 2013 rr. perucrpalius oCyIecTB/IsdIach amnaparypoii , baiikasr*
¢ TpexkoMrnoHeHTHBIME ceficmonpuemankamu CK-1T1, pasMemneHHBIMI Ha BepXHEH W HUYKHE
mwiardopmax Bubparopa, Ha 3emje BOIU3U BUOpaTOpa 1 Ha VAAJeHHH 25 MeTPOB OT BHOpaTOpa.
B redenne 3-X CYTOK OCYIIECTBJISIACH PDETUCTPAIMS MHKPOCEHCMOB (IPU OTKJIIOYEHHOM BHO-
parope) (puc. 3, a). Ilpu pabGoraoriemM BHOPATOpe PETUCTPAIMS OCYIIECTBISAIACH ¢ YeThIPeX
cropoH BOIM3M OT BUGpaTopa B CKBaskuHax rrybunoil 1,5-2 M (puc. 3, 6).

ITo pesyabratam o0paboTku skcrepuMenToB 2011 roga (puc. 4) B cnekTpax 12-9acoBoii pe-
anuzanuu (MpHu BHIKJIIOUYEHHOM BHOPATOpe) OBLIH BbIJIEJCHBl YeTKUE PE3OHAHCHL. Kak BUIHO U3
puc. 4, B 2011 1oy Ha rOPU30HTATBHBIX MPHOOPAX, OPHEHTHPOBAHHBIX ,,ceBep — or (momnepex
BHOpaTOpa), OTMEYaeTCs OJMH YeTKHUil pe3oHanc Ha 7,2-7,3 T'I; Ha TOPU30HTANBHBIX TPHOO-
pax, OPUEHTUPOBAHHBIX BJIOJIb JJIUHHON CTOPOHBI BUOpPATOpPa, OTMEYAeTCd MUPOKUNA PE30HAHC
B 10JI0Ce JacTOT mpuMepHOo oT 7,8 1o 10 ['m ¢ mposasom B paitone 8,6-8,8 I'1; Ha BepTUKAIb-
HBIX NPpHOOPax YeTKO (PUKCHPYIOTCS JIBa Pe30HAHCA — OJWH Y3KUii, IpuMepHO Ha 7,2-7,3 ['n, u
BTOPOI MpoKuit — B puanaszone 12-18 T'm.
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B)

Puc. 4. Tlpumepst criekTpos (¢ ycpeanernem) 3a 12 uacos (0kHO 5 ¢, mar — 2 ¢) ¢ perucTpaTopos,

YCTaHOBJIEHHBIX HA BepXHeil miardopme; a, 0 — JaHHbIE C TOPU3OHTAIbHBIX KAHAJIOB, HAIPABJIEHHBIX IIOIEPEK

U BIIOJTb BUOPATOPA COOTBETCTBEHHO, B — JIAHHBIE C BEPTUKAJIBHOIO CECMOIPUEMHUKA

IIpu BKTIOUEHWHM BUOPOUCTOYHHWKA OTMedaeTcs MOJKAYKAa SHEPIUU MMEHHO Ha 9THX pe30-
HaHCaX. DBIIO Tak:Ke yCTAHOBJIEHO, UTO B JUANa30HEe YacTOT Bbimie § ['m mocie HEKOTOPOTO
ObeMa AMILIUTY IPOUCXOANT pe3Kuii cnay Ha dacrorax 8,4-8,6 'y (~750 ¢ ma puc. 2, B).
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B)
Puc. 5. IIpumepsr dbparmenToB BubporpamMm B OirmKHe#H 30ue Bubparopa npu ceance B 21:00 17 mas 2011 roza,

a-B — JI0 PE3KOr0 CIIa/la yCUJIEHUsI, BO BPeMs CIA[a U MOCJIe

[To MHEHWIO ABTOPOB, CBS3aHO 9TO C OTPHIBOM BHOPATOPA OT TPYHTA, YTO OOYCJIOBJICHO COBMAIE-
HUEM U3/Iy4aeMOr0 CUTHAJIA C BbIJEJCHHBIM BbIIIEe PE30HAHCOM B HAIPAB/JICHUH BJIOJIb JIJITHHHOM
cropoubl BuOparTopa. [lo Busyasbnomy HaOJIIOEHUIO B 3TOT MOMEHT BUOPATOD HAYMHAET pac-
KauBaThCd , KaK Ha KOpoMbIcie“. B MOMeHT oTpbiBa Ha BHOpOTpaMMax W CIEKTPaX 3aMeTHBI
KaK CIaJl YCUJEeHNUs, TaK U Pe3KOe BO3pacTaHWe, IVIABHBIM 00Pa30M, MOTYKPATHBIX FAPMOHUK.
Ocob0 0TYeTINBO OBLIO YCTAHOBIEHO TaKKe, YTO PE3KOe BO3PACTAHUE MOTYKPATHBIX TAPMOHUK
HPOUCXO/IUT B OCHOBHOM Ha TPETHEM U MATOM KaHAJIAX PErUCTPATOPa, OPUEHTUPOBAHHBIX BJIOJIb
JUTHHHON CTOPOHBI BHOpaTopa (puc. 2, r).

Ananus ¢pparMenToB BEOPOrpaMM Ha, yUaCTKe J0, BO BpeMs U IMOCJIe PE3KOro CHaa MOKA3al,
9TO B MOMEHT OTPBHIBA KPaek BEOPATOpA TPETHUil M NATHIA KAHAIBI MUIIYT B TPOTHBOdA3e, B TO
BPeMs KaK BTODOIi 1 4eTBepPTHI HPOIOJZKAIOT nucarh B dase (puc. 5, 6).
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