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UccnepgoBaHne CTPYKTYpPbl U CBOUCTB FPYHTOB
No AaHHbIM UHXEHEePHON cencMopa3BeKu
AN CENCMUYECKOro MUKpOpanoHUpoBaHUA

Ha TeppuTtopuu r. leTponaBnoBcka-KamyaTckoro

A.B. MapblueBa®“, M.Al. Cugopos®, T.B. MNaHTenenimoHoBa®

a*HayuyHo-uccrie0osamerbCKuli 2eo0mexHonoa2udeckuli ueHmp [anbHesocmo4yHo20 omoeneHust
Poccutickol akademuu Hayk, [Nemponaesnosck-Kamyamckudl, Poccus

Pe3srome. BaxkHyto ponb B MHXEHEPHOW reonorum UrpatoT reomsnyeckme MeTodpl, No3sonsioLlime apdekTnBHO nccneano-
BaTb CTPYKTYPY M CBOWCTBA rPYHTOB AN ONpeaeneHns CencMmnyYeckoro MMKpopanoHMpoBaHUS NPy NPOEKTUPOBaHUM 30aHWIA
N COOPY>KEHWI B MPOMBILLIIEHHOM W rPpaxaaHCKoM cTpoutenscTee. [4ns oueHKku adhekTMBHOCTN NPUMEHEHUS METOAOB pas-
BEL,0YHON reodmn3mnkm 6binn BelIbpaHbl Tepputopumn NHCTUTYTa BynKaHONOrn n cemcmonormm [JanbHeBOCTOHHOMO OTAENEeHNS
Poccuickon akagemumn Hayk 1 kuHoTeaTpa «opu3oHT» ropoda Netponaenoscka-Kamuartckoro (Poccust), rae 6binm npose-
[OeHbl ccneaoBaHVsA TOHKOW CTPYKTYPbl 1 CKOPOCTHBIX MapameTpoB FPYHTOB METOAOM cencmumyeckoro 2D-npodunmposa-
HuSA. Llenb paboTbl 3akntovanack B Nofy4YeHUn 1 OTCREXMBAHUN N3MEHEHNS (DN3NKO-MEXaHNYECKNX NapamMeTpoB rPYHTOB B
€CTeCTBEHHOM 3aneraHum nopos Kak B ropu3oHTanbHOM, Tak U B BEPTMKanbHOM HanpasneHnn. AHanma cencMMYHOCTM Nio-
LLaJO0K BbINOSHANCA MeToAamy MHOTOBOSTHOBOW CEMCMUYECKOW pa3senku, 6asmpyroLlencs Ha pernctpaumm NpoaonbHbIX,
nonepeYHbIX 1 0BMEHHBIX BOMH C pasfnnMyHoONn nonspusauven. [ins npoBedeHns ceicMopassefoyHbix paboT Gbina ncnornb-
30BaHa uudposas 24-kaHanbHas HXeHepHas cericMopasBefodHas ctaHuus «Jlakkonut 24M». [ina Bo3OyxaeHust ynpyrmx
kone6aHui 6bin NPUMEHEH MMMYNbCHBIN HEB3PLIBHON MUCTOYHMK — TaMnep. Tunbl perMcTpupyembiX BOIH U Npupoaa Mx Kone-
6aHuit BbInKn onpegeneHsl Kak TPaALMOHHBIMU METoAaMU, TaK U C MOMOLLIbIO TEOPETUHECKUX pacYETOB BOMHOBLIX MOMEN C
MCNonb3oBaHMEM METOAMKN KOHCTPYMPOBaHWS CENCMUYECKOro pa3pesa no HabniogeHHOMY BONTHOBOMY nonto. Pesynsratom
NCCrEeAoBaHWii CTano NoCcTpoeHne CencMUYeCcKMX pa3pe3oBs, aHanm3 CeMcMorpamm KOTopbixX B AarnbHeiLwem 6bin NoaTBepX-
AeH npy 6ypeHun cksaxunH Ao mybuH 20-25 m. B xoge npoBefeHHbIX paboT Bbino yCTaHOBMEHO, YTO HEBO3MOXHO BbIOpaTh
MecTo Ansa 6ypeHusi OOHON YHUKanNbHOW CKBaXKWUHbI, KOTOpas No3Bonuna Obl oxapakTepn3oBaTh NoLLaaKy B LernoM. B ceasu
C 3TM Havbonee aPPEKTUBHBLIM SBMAETCA NPOBEAEHNE CENCMUYECKOro NPOUIMPOBaHNS, KOTOpPoe AaeT BO3MOXHOCTb
N3MepeHns NapaMeTpoB AN BCeN NNoLWaakv Kak no narepanu, Tak v Ha riyouHy.

Krnroyesnble crioea: celicMM4eckoe MUKpPOpamoHNpoBaHue, rogorpad), UHXEeHEpPHbIE U3bICKaHUs, ceicMorpamMmbl, ran-
KO-MexaHu4eckme CBOMCTBa rpyHToB, KamuaTka
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Brief report

Investigation of soil structure and properties
based on engineering seismic survey data
for seismic microzoning in Petropavlovsk-Kamchatsky

Anastasia V. Marycheva®*, Mikhail D. Sidorov®, Tatiana V. Panteleimonova°

acScientific Research Geotechnological Centre, Far Eastern Branch of Russian Academy of Sciences,
Petropaviovsk-Kamchatsky, Russia

Abstract. An important role in engineering geology belongs to geophysical methods that enable effective study of soil
structure and properties to determine seismic microzoning when designing buildings and structures in industrial and civil
engineering. To assess the effectiveness of exploration geophysics methods, the territories of the Institute of Volcanology
and Seismology of the Far Eastern Branch of the Russian Academy of Sciences and the Horizon cinema in Petropavlovsk-
Kamchatsky (Russia) were selected. The fine structure and velocity parameters of soils were conducted on those sites
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using seismic 2D-profiling. The purpose of the work was to obtain and monitor changes in the physical and mechanical
parameters of soils in their natural rock bedding, both horizontally and vertically. Seismicity analysis of the sites was per-
formed using multiwave seismic exploration methods based on the recording of longitudinal, transversal, and converted
waves with different polarizations. A Laccolith 24M digital 24-channel seismic survey station was used for seismic explo-
ration. A pulsed non-explosive source (tamper) was used to excite elastic vibrations. The types of recorded waves and the
nature of their oscillations were determined using both traditional methods and theoretical calculations of wave fields using
a technique for constructing a seismic section based on the observed wave field. The study resulted in the construction of
seismic sections, the analysis of which was subsequently confirmed by drilling wells to depths of 20-25 meters. Conducted
studies showed impossibility to select a single unique site for drilling a well that would allow to provide a detailed descrip-
tion of the site as a whole. Therefore, seismic profiling was recognized as the most effective method enabling parameter
measurement for the entire site, both laterally and at depth.

Keywords: seismic microzoning, time curve, engineering surveys, seismograms, soil physical and mechanical properties,
Kamchatka
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BBepeHue

KamuaTckum nornyocTpoB, pacrorioXeHHbIN
Ha CTbIKe TEKTOHUYECKUX NIUT, XapakTepnsyeTcs
BbICOKOW CENCMOAaKTUBHOCTbIO, YTO AernaeT ero
YHUKamNbHBIM OOBLEKTOM ANt M3ydeHus U Npu-
MEHEHMS METOLAOB CENCMWUYECKOrO PamoHUPO-
BaHMs. BbinonHseMble B CcOCTaBe MHXEHEPHbIX
N3bICKaHUN, OHM OBecnevYnBaloT HadEeXHOCTb U
Ge3onacHOCTb OOBEKTOB CTPOUTENLCTBA B CEW-
CMOakTUBHbIX pervoHax [1]. MNpasunbHoe npu-
MEHEHMEe MPUHUMMNOB CENCMUYECKOTO pPanoHU-
pOBaHMsl CTAHOBUTCA OCOBEHHO akTyarbHbIM B
YCIOBUSAX MHTEHCMBHOW 3aCTPOWMKN B CBETE pa-
CTYLLEro UHTEpeca K pasBUTUIO TYPUCTUYECKOMN
NMHpacTpyKTyphbI [2].

Mpn cencmMnyeckoMm MUKPOPaMOHNPOBaHUMU
BbIMOSTHAETCA OLEeHKa peakuuuM Ha BO3LOENCTBUS
FPYHTOB B 3aBMCUMOCTU OT UX TOHKOW CTPYKTYpbI
N PU3MKO-MEXAHNYECKMX MapamMeTpoB, Xapak-
TEPHbIX ANSA 3a4aHHOW CTPOUTENbHOW nrowag-
Kn. AHanu3 Hay4dHblX paboT MO OLEHKe CencMmo-
OnacHoOCTU, cocTaBa NopoAd, UX MOLLLHOCTU 1 06-
BOAHEHHOCTW Ha TeppuTopum I. [NeTponasnoBcka-
KamuyaTckoro nokasbiBaeT, Kak 3Ha4YMTENbHO Me-
HATCA 3TWM (PaKTOpbl MO MPOCTMPaHUK KU3-3a
pe3Ko pacudfieHeHHOro pernbeda W HacKoSbKo
3TO, B CBOO ovepenb, BNMsieT Ha U3MeHeHnsa ou-
31MKO-MEXaHMYECKNX NapamMeTpoB reocpenbl.

OueHka 9ddEKTUBHOCTU MPUMEHEHUST METO-
AOB pasBedoyHOn reounankn Ans onpeaerneHuns
PUBNKO-MEXAHNYECKMX  XAPaKTEPUCTUK TPYHTOB
npy CENCMUYECKOM MUKPOPaNOHMPOBaHUM B MPO-
MBILLITEHHOM W rpaXkagaHCKOM CTPOUTENbCTBE pac-
CMOTpeHa Ha npumepe AByX MroLWaaoK Ha Teppu-
Topuu T. [NeTponaenoBcka-Kamyarckoro: B panoHe
MHctuTyTa BynkaHomnormm m cencmonorum danb-
HEBOCTOYHOrO oTaeneHus Poccumnckon akagemum
Hayk (MBuC OBO PAH) u knHoTeaTpa «OpuU30oHT».

MccnepoBaHve CBOWCTB TPYHTOB SBNSAETCS
BaXXHbIM acrekToM B MPUHATUM NPOEKTHbIX pe-
LIEeHW NpU CTPOUTENBCTBE 34aHUA U COOpYXe-
HUI [3]. BaXXHO OTMETUTb, YTO HEAOCTaTOK UH-
dopMaunmn O rpyHTOBBIX YCOBUSAX, B TOM YUCHe
NX CENCMUYECKMX CBOMCTBAX, MOXET MPUBECTU
K KatacTpodmyeckuMm MOocneacTBMaM, BKIoYas
paspyLueHne 30aHnn 1 yrposy XnsHu nogen [4].

MaTtepuanbi u meToAbl
uccnenoBaHus

Memoduka noneebix uccrnedosaHuli u arna-
pamypa. /\ayyeHne xapakTepucTuk rpyHToB C Lie-
Nbl0 aHanmM3a CeNCMUYHOCTM NNOLWaAKM BbINon-
HAMOCb MeTodamMu MHOrFOBOSIHOBOW CelcMuye-
CKOW pasBenku, basmpyowencsa Ha perncTpaumm
NpoJonbHbIX, MOMEepPeYHbIX U OOBMEHHbIX BOSH
C pasnunyHoun nonsapusauunen [5]. MNMpu peweHun
WHXEHepPHbIX 3aday cercmopasBedky O00bI4MHO
NPUMEHSIIOT B TECHOM KOMIMMEKCe C APYrMMu re-
opM3nMyeckuMmM MeTo4aMm: 3NEeKTPOPa3BeaKON U
OypeHuem. Cencmunyeckas pasBedka SBMSETCS
OOHUM M3 BaXKHEWLIMX BWOOB reodunanyeckomn
pasBegku 1 npeacTaBnseT cobon COBOKYMNMHOCTb
MEeTOO0B MCCrefoBaHWUM reornornyeckoro CTpo-
€HUS 3eMHOW KOpbl, OCHOBaHHbIX Ha W3y4YeHuu
pacnpocTpaHeHust B HEN NUCKYCCTBEHHO BO30YX-
OEHHBIX YMPYTruX BOSH.

Ha wuccnegyembix y4acTkax Tepputopuu
MBuC OBO PAH u knHoTeatpa «[oOpu3oHT» cen-
CMopa3sBeaKa BbINOMNHANACb METOAOM Npernom-
NeHHbIX BOMH B KOMMfekce ¢ bypeHvem (puc. 1).

Cnocobbl HabngeHUn 1 HTepnpeTaumm no
MeTony MPEeroMIIEHHbIX BOSIH MO3BOMSOT onpe-
aenatb rmybuHbl OO MPEenoMASIOWmMX rpaHuL,
CTpOUTb paspesbl U KapTbl U30rMyouH; onpeae-
NATb FPaHWMYHbIE CKOPOCTU pacrnpoCTpaHeHUs
BOIMH BAOMb NPENOMASOLWNX rPaHnL, No rogorpa-
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Puc. 1. O630pHas kapma pacrosioXXeHuUsl y4acmkKoe uccrie0oeaHusi:
1 — Ha meppumopuu VIHcmumyma 8yrikaHo/I02uu U celicMorioauu [JanbHesocmoyHo2o omoeneHust
Poccutickoli akademuu Hayk; 2 — Ha meppumopuu KuHomeampa «opu3oHm»
Fig. 1. Overview map of study sites location:
1 — on the territory of the Institute of Volcanology and Seismology of the Far Eastern Branch
of the Russian Academy of Sciences; 2 — on the territory of the Horizon cinema

draM ronoBHbIX 1 criabo pedparnpoBaHHbIX BOMH
C BBeZleHMeM nonpaskn 3a pedpakLumio; OLeHN-
BaTb 3aBUCMMOCTb PErMoHanibHON KOMMOHEHTbI
nons ckopoctenm oT rnybuHbl No rogorpadam
pedparmpoBaHHbIX BOIMH; CTPOUTb paspesbl B
N30MNUHUAX CKOPOCTU; BbIYUCIIATL KO3 ULneH-
Thbl NOrMOLWEHNs B NPENOMALALLEM CIOe MO rpa-
dhuKam amnnuTyg rorioBHbIX BOSMH; HAXOAUTb MO-
Oynu ynpyroctu npyv COBMECTHOM perncrpauum
NPOAOSIbHOM 1 NOMepeyYHon BOIMH; TpaccupoBaThb
B MraHe TEKTOHUYeCcKne HapyLleHus [6].
MpenmyLLecTBO MeToAa 3aKmnio4yaeTcs B BO3-
MOXHOCTW OMNpeaensiTb CKOPOCTU pacnpocTpa-
HEeHVS CEeNCMMUYECKMX BOMH BAOMb MYyOGUHHbIX
CeICMUYECKMX rpaHunL, Mo KOTOPbIM MOXHO Cy-
OUTb O (PU3NYECKUX CBOMCTBaX MPEroMIsio-
LLMX FOPU3OHTOB, UX UTONOrMYECKOM COCTaBe,
O MPVHAANEXHOCTU CENCMUYECKUX TpaHuL, K
reonornyeckomy paspesy [7]. HegoctaTok Mme-
Tooa — ero MeHbllas TOYHOCTb, OeTanbHOCTb

N paspelarLias cnocobHOCTL MO CPaBHEHUIO
C MeToAOM OTpaXKeHHbIX BOMH, 0COGEHHO npwu
N3yYeHUN KpUBONUHENHbIX rpaHul. Metog npe-
NOMMEHHbIX BOMH SIBNAETCSH OCHOBHbIM MpU Npo-
€KTUPOBAHUN NHXEHEPHbIX COOPYXXEHUN U pas-
BeJKe rPyHTOBLIX BOA4. OTOT MeToA AaeT Hambo-
nee HagexHyr nHdopmauuio o rmyobuHe rpaHunL,
rPYHTOB reonormyeckoro paspesa, a Takke fB-
nsieTca 3KOHOMWYHbIM, TpaHcnopTabensHbIM 1
9KOMOMMYHbIM.

Ons nposefeHns cencMmuyeckmx paboT Ha
yyacTtkax MBuC OBO PAH 6binu pa3dutel Tpu
B3aMMHO nepecekawwmecs npodpunsa n oguH
npodurb Ha yyacTke KnHoteatpa «OpU3OHT»
obuen npotskeHHocTbo 120 M (puc. 2). Pac-
CTOSHNE MeXAy MpUeMHUKaMu Ha cercMude-
cknx npocunax yvactkos MBuC OBO PAH wu
KMHoTeaTtpa «[OpM30HT» cocTasBnsano 2,5 M,
rmybuHa ncenegoBaHui — 65 n 35 m cooTBeT-
CTBEHHO.
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Puc. 2. lnaH pacnosnioxeHus celicMu4eckux npogusneu:
a — Ha meppumopuu VIHcmumyma 8yrikaHoso2uu u celicMornoauu [anbHegocmoyHo2o omoeneHusi
Poccutickol akademuu Hayk; b — Ha meppumopuu KuHomeampa «opu3oHm»
1 — CK8aXKUHbI; 2 — celicMu4YecKue rnpoghunu
Fig. 2. Seismic profile location plan:
a — on the grounds of the Institute of Volcanology and Seismology of the Far Eastern Branch
of the Russian Academy of Sciences; b — on the territory of the Horizon Cinema
1 — wells; 2 — seismic profiles

[nsa npoBeaoeHns cencMopasBedoYHbIX pa-
60T 6bIna ucnonb3oBaHa UMdpoBas 24-kaHarnb-
Has MHXeHepHasa cencMopasBefovHas cTaHuus
«JNakkonut 24M». [Insa Bo36yXOAeHNA yNpyrnx Ko-
nebaHnn ncnonb3oBancs UMNynbCHbIA HEB3PbIB-
HOWM WUCTOYHUK — yA@pHbIN MHCTPYMEHT ANnd Ma-
nornyoGuHHOM CenCcCMMYECKO pa3Beaku (Tamnep)
BbicoTon 80 cm 1 Becom 50 kr. [peobpasoBaHne
MeXxaHn4eckux konebaHuin B anekTpuyeckoe Ha-
NpsPKEHUe OCYLLECTBANOChH C MOMOLLbIO BEPTU-
KanbHbIX cericmonpuemHmko CB-10, npeacras-
nswwmux cobon NMHEPTHYIO Maccy, NOABELLEHHYIO
Ha NPY>X1HE, )XeCTKO CBA3AaHHOM C KOPMyCOM Npu-
eMHuKa [8, 9].

B komnnekT 6noka «Jlakkonut 24M» BxoguT
NCTOYHUK NuTaHusa 12 B, 3apsgHoe ycTpouncTBO,
kabenb nuTaHus, kabenb CBs3M, MpPorpamMmmHoe
obecneyeHne yrnpaBneHMEeM CENCMOCTaHLMEN.
Komnblotep obecnedvBaeT ynpasneHue 6roka-
MU Yepes roKanbHyt ceTb VIHTepHeT, nocreny-
toLLy0 06paboTky MHopMaLMM U OToBpaxeHne
pesynbratoB. CKOpocTb obmeHa no JokarbHOM
cetn 10 M6. MapameTpsbl, yCTAaHOBMEHHbIE B NPO-
rpamMmme, oTMeYatoTCs B XKypHarne onepatopa. 1o
OKOHYaHUM MONEBLIX PabOT MONyYeHHble Cew-

cmorpaMmbl obpabaTtbiBaloTcs B JarbHelweM B
KamepanbHbIX YCNOBUSX.

Memoduka obpabomku u uHmeprnpemauyus
mamepuarsnos. Tunbl perncTpupyemMbiX BOMH U
npupoga nx konebaHnn 6GbInM onpegeneHbl Kak
TpagMUMOHHBIMM METOOAMMU, TaK U C MOMOLLbIO
TEOPETUYECKUX PACHETOB BOJSIHOBLIX MONEN C
MCMONb30BaHMEM METOOUKU KOHCTpyupoBa-
HUSA cerlCMUYeCcKoro paspesa no HabnwaeHHo-
My BorHoBomy nonto [10]. OcHoBa aToro nons
npencraensetr cobon HanpaBneHHoe Tpac-
cupoBaHMe CenCMUYECKUX TNyyvyeln B HeOOHO-
POOHO-CNOUCTBIX cpefax B MakeTe nporpamm
SEIS83 ¢ pobaeneHusamun (om aHan.: Seismic
Experiment for Interior Structure — cencmunye-
CKMI 3SKCMEPUMEHT BHYTPEHHEN CTPYKTYpbI),
aganTUpoOBaHHOM AN Uenen  UHXEHEepHONn
cencmopassegku [11].

OTa MeToaMka No3BOSSAET nonyyatb geTarnb-
Hble reoMeTpuyeckne 1 ynpyrme xapaxkrepucTtu-
KM CEeNCMUYECKMX paspe3oB, a pesynbraTtbl Mo-
CTPOEHUN C ee MUCMONb30BaHMEM K HACTOSLLEMY
BPEMEHM JOCTOBEPHO NOATBEPXKAEHbI OypeHnem
MpakTU4ECKM BO BCEX pPaNioHaXx, rae NpoBoaUIUCH
cericmuyeckme pabothbl [12].
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PacueTbl npekpallanucb Npu pacxoxgeHuu
BPEMEHM MNpUxoda IKCMEPUMEHTamnbHbIX U Te-
OpeTU4ecKnx BCTYNMEHUA OO0 OAHOW 4YeTBepTu
nepuoga konebaHwn. [Janee paccynTbiBanmcb
TeopeTn4eckne cencmorpamMmmei.

PacuyeTbl BbINOMHANMWCL pas3genbHo Ans
Kakgoro Tvna afieMeHTapHbIX BOSH, a 3aTem
WHAUBMAYaNbHbIE CEeNcMOorpamMmmMmbl CYMMUPO-
BanuCb B OAHY CUMHTETMYECKYH OMS KaXZoro
nyHKTa BO30OyxaeHus. akeT nmporpamm Jaet
BO3MOXHOCTb CymMMupoBaTtb o 99 HesaBucu-
MO pPaCCUYMTaHHbIX 3fIEMEeHTapHbIX BOMH. Takas
MeToAunKka no3sonsieT Hamboree TOYHO onpeae-
NUTb NpUpoAy BOJH, a Takke Nony4YnTb 4OCTO-
BEPHbIE 3HAYEHWs CKOPOCTEW pacnpocTpaHe-
HUS NPOAOSbHBIX U MONEPEYHbIX CENCMMNYECKUX
konebanuu [13].

Mcnonb3oBaHHas metoguka oOpaboTkM K-
nepuMeHTarnbHbIX JAaHHbIX COCTOUT U3 ABYX dTa-
MnoB:

— PY4HOrO — C MOCTPOEHUEM CUCTEMbI BCTPEY-
HbIX 1 HAroHsILWKUX rogorpadoB 1 onpegeneHu-
€M rpaHuL pasgerna TpaguuMOHHbIMU MeTo4aMU;

— MaLUMHHOIO — C YTOMHEHNEM MOCTPOEHHbIX
pa3pes3oB MyTEM MOCNEOoBaTESNbHOIO PeLLEHUs
NpsAMbIX 3a4a4 cencMmopasBeakM METOAOM fy4ye-
BOro TPacCcuMpOBaHWs C UCMOMb30BaHNEM NakeTa
crneumanmanpoBaHHbix nporpamm SEIS83 ¢ go-
NOMHUTENBHBIMU MOZYIISIMMU.

Py4yHas obpabomka celicMu4ecKkux OaHHbIX.
OfgHoM 13 OCHOBHbIX 3agay Ha JaHHOM 3Tane
nccnegoBaHun ObiNo MOCTPOEHWE CeNCMUYe-
CKOro paspesa no npernoMnswuM rpaHuuam.
OTu rpaHuubl CTpounuchb no rogorpadam npe-
NOMMEHHbIX BOJSIH MNEpPBbIX BCTYMMNeHun. Tak
KaK yBepeHHO 3adumKcMpoBaTb MOMEHT MPUXO-
0a BOSHbI U3-3a MellatoLwero goHa konebaHun
00bl4HO He ypaeTcs, Ha cencmorpammax Bbl-
nonHgaeTcs asoBasa koppensauus, npeacrasns-
towasi cobom NpoLecc NPoCreXuBaHust BOITH BO
BPEMEHU N NPOCTPAHCTBE M OCHOBbIBAKOLLLAACH
Ha COBOKYMHOCTWM OMHAMUYECKUX U KUHeMaTu-
YeckMx npuaHakos. [1pn BONHOBOW Koppenaumm
onuparoTcsa Ha cnegytolne npusHakn: nonesHas
BOSHAa BbI4ENAETCSA B BUAE UMMYMbCa KOHEYHOW
ONUTENbHOCTU; amMnnnTyda BOSHbI NpeBbilaeT
amnnutygy obuwero ¢goHa konebaHuii; dopma
3anuncu (BMAUMbIE Nepuoabl, COOTHOLLEHMUS OC-
HOBHbIX WU OOMOMHUTENbBHbLIX 3KCTPEMYMOB) MO-
BTOPSIETCHA Ha cOcefHMX Tpaccax; BpeMsa U Ka-
XyLLMecss CKOPOCTU U3MeEHSAITCS nnasHo [14].
lMocnegHue gBa npu3Haka OCHOBAHbI Ha npen-
NMOMOXEHUN BbIAEPXXAHHOCTM WM MAABHOrO
N3MEHEHUNS TEOMETPUM U PUINYECKMX CBONCTB
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rpaHuLbl U NOKPbIBatoOLLEN ee cpedbl Y NO3TOMY
NPUMEHUMbI B YCNOBUSIX OTHOCUTEMNBHO NPOCTO-
ro reoniorm4yeckoro crpoeHus. WMs-3a cnoxHo-
CTV onpefeneHus Hadana v KoHua MMNyrbca
BOITHOBAas KOppensauus B YACTOM BuAe TPYAHO
ocyulectBuma. ®asoBas Koppensaunsa segeTcs ¢
npocnexvBaHneM OOHOMO UMM HECKOMbKMX 3KC-
TpeMyMoB 3anucu. JInHng, coeguHsoLwasa oan-
HakoBble ha3sbl kKonebaHui, CBA3aHHbIX C OQHON
N TOW Xe BOMHOW Ha pasnuyHbIX Tpaccax, Ha-
3bIBAETCS OCbl0 CMHGA3HOCTM U NpeacTaBnseT
cobon rogorpad dasbl. [lockonbKy oT NpaBuUIb-
HOro BbINONMHEHUSA Pa3oBON KOppensauum 3aBu-
cuT dhopMa nonyyeHHbIx rogorpados, 3TOT aTan
006paboTkun UrpaeT BaxKHENLyo ponb B NpoLec-
ce uHTepnpetaumm [15].

B oTnnume oT oTpaXkeHHbIX BOMH NO onpeae-
neHHOMY anemeHTy rogorpada npernomneHHbIX
BOJTH Hemnb3s OAHO3HAaYHO OMNpeaernuTb Noroxe-
HMe COOTBETCTBYIOLLErO anemMeHTa rpaHuubl, no-
3TOMY A715 NOCTPOEHUST NPENOMIISIOLLEN IPpaHK-
Ubl UCMOMb3YKT CUCTEMbI BCTPEYHbIX U HArOHs-
owmx rogorpacgos. Cnegyowmin atan — pacyet
rny6uHbl 3aneraHusa rpaHuy. [na Bcex y4acTkoB
nccrnegoBaHUs pyYHbIM CNOcoBoM BbinNu cxema-
TUYHO NOCTPOEHbI CENCMUYECKNE paspesbl, YTO
ABMNSIETCHA NOArOTOBUTENbHBIM 3TANoM A8 Aalb-
Henwen obpaboTKM CENCMUYECKMX OaHHbIX W
YTOYHEHMS TpaHuUL, pa3pesa B NporpaMMHOM na-
keTe SEIS83.

Mawu+HHass obpabomka celicMu4yeckux daH-
HbiX. MawwvHHas obpaboTka cencMmyeckux
OaHHbIX NO3BOMSET YTOYHUTbL paspes, MOCTpo-
€HHbI Bpy4Hylo. [loaToMy npu coBnageHun
CUHTETUYECKOM UIIN 3KCNepUMeEHTarnbHoOM (pac-
cuMTaHHon B nakete nporpamm SEIS83) n Teo-
peTnyeckon (Nony4eHHON NOCPEACTBOM PyHHON
0b6paboTkn) cencmorpamm Ansi OAHOrO M TOro
e NyHKTa B3pbiBa 6ornee TOYHbIM OygeT pas-
pes, pacCYuTaHHbIi aBTOMaTU4EeCKU, Yem pas-
pe3, MOCTPOEHHbLIV BPYYHYO BO BPEMS MOMEBbIX
pabot (puc. 3).

MporpammHubin naket SEIS83 npegHasHa-
YeH ONS YUCIEHHOro peLleHns NpsiMon 3ajayn
CEeNCMUKM NyyYeBbIM METOOOM [Ons OBYyXMep-
HoM mopgenu 3emnu, npeacTaBnswowen cobon
rOPM30OHTaNbHO HEOAHOPOAHYH cpedy C Kpu-
BOMWHENHbIMU rpaHuuamMu. BbluncrieHvne cuk-
TETUYECKNX CencMmorpamm InyyeBbIM MeETOOOM
BbinonHaeT nporpamma SYNTPL, npegHasHa-
YeHHad Ansa co3gaHus 3anuMcen BOSHOBbLIX MO-
nen, ncnonb3yemblXx AN aHanu3a pearbHbIX
HabnoaeHnn metogamu cericMopasBeaku. MNpu
3TOM BepTUKanbHO-HEOOAHOPOAHbIE Criou npea-
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Puc. 3. ConocmaeneHue celicMo2paMM celicMu4ecKo20 rnpoguss
Ha meppumopuu KuHomeampa « opu3oHm»:
a — meopemudyeckasi celicmozpamma; b — sakcrepumeHmarsibHas celicMogpamma
Fig. 3. Comparison of seismic profile seismograms on the territory of the Horizon cinema:
a — theoretical seismogram; b — experimental seismogram

CTaBMATCA B BMAE TOHKOCMOUCTOW cpenbl,
COCTOSILLEN U3 OAHOPOAHbIX CIOEB C NIIOCKUMM
napannenbHbIMM rpaHvuamun. B aTtom cnydae
BOCIMPOM3BOAATCS TOSIbKO OTPaXEHHbIE BOJIHbI,
npenommeHHbIE BOMHbI (hOPMUPYIOTCS aBTOMa-
TUYECKN KaK CyMMa OTpaKeHUn OT (PUKTUBHbIX
rpaHuy. BxogHbimn dannammn gna SYNTPL
saBnsieTcsa dann ay BMecte ¢ LU2, co3gaHHble
nporpammon SEIS83.

YKasaHHble (halnbl cogepxxat BCHO MHOp-
Mauui Ans nyy4yeBOro MeTofa: JaHHble O rpa-
HMUAaX, pPacrofioKeHUU MNPUEMHUKOB, CKOPO-
CTM B CNOAX, COOTHOLLUEHUN CKOPOCTEN WU T. AO.
paHnLbl 3a4at0TCa MHOXECTBOM TOYEK, Npen-
cTaBnsawLwWwmx cobon koopamHatel X n Z, rae Z —
rnybuHa, yBenuumBarmwascs BHu3, a X — ropu-
30HTanbHag KoopauHata, yBenuMyuBarLlasics
cneBa Hanpaeo. [paHuubl MOTYT UMETb YIIo-
Bble TOYKMU U ObITb (PUKTUBHLIMU B HEKOTOPbIX
yacTax, T. €. coBnagaTtb, HO HE nepecekaTbCs.
MpueMHMkn pacnonaraloTca Ha MOBEPXHOCTU
3emnu nubo paBHOMeEpPHO, NMBO B 3adaHHbIX
nonb3oBatenem Tovkax. CKOpPOCTU MOryT u3-
MEHSATLCA Kak No BepTuUKanu, Tak n no ropm3oH-
Tann. PacuyeTbl npou3BoadaTcd Ansa nNpoaonb-

HOMW, NonepeYHon n 0bMeHHbIX BOSH. Pe3ynbTra-
Tbl pacyeToB (Ny4un, rogorpadbl, aMnAUTYAHbIE
rpacukmn) BLIBOAATCSA B YMCITOBOM BMae B dhai-
nel LU1, LU2 ¢ npon3BonbHbIM Ha3BaHUEM MO
BblGOpYy Nnonb3oBartens.

BbiBOA WHMoOpMaumm B rpadmyeckoMm Buae
BbinonHseTcsa nporpammon RAYPLT D. Bxog-
Hon doann de gns RAYPLT_D cogepxut Habnto-
OEeHHble rogorpadbl Ansi OgHOro MyHKTa B3pbiBa
N MHopMaLMo O pasMepax BbIXOOQHOMO PUCYH-
Ka, BpeMs pegykuum 1 npovee Ans BbiBoda Ha
3KpaH pesynkraTtoB pacyeTta nporpaMmmbl SEIS83
B rpaduyeckom Buge. Bo3amoxeH BbIBOA Kak
BCEW paccYMTaHHON Mogenu, Tak u nobon ee Ya-
ctn. JlyueBas anarpamma, rogorpad n amnanTy-
[a BbIBOAATCS B TPEX OTAENbHbIX OKHAaX, pasmep
N MacwTab KOTOopbIX MOXHO MeHATb. [Nonb3osa-
TeNb MOXET BbIBECTU KaK BCE JTy4u, TaK U Ny4um C
3aaHHbIMN HOMEpPaMW.

Pesynbrathl nccnegoBaHuA
M ux obecyxxaeHue
PelwweHne npobnem OueHKN CencMUYEeCcKOn
OMaCHOCTU B Pa3NUYHbIX reOrIOrMYecKmx yCrioBu-
SIX paccMoTpeHbl B paboTax [16—18].
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lMocmpoeHue u usyyeHue celicMu4YecKuXx pas-
pe3os8 Ha meppumopuu MIHcmumyma 8yrikaHo-
nozuu u cetcmornoauu [ansHegocmoyHo2o0 om-
OeneHusi Poccutickol akademuu HayK. BornHoBoe
nore, 3aperncTtpmpoBaHHOE Ha Tpex cencmuye-
CKUX MPOUNsAX ¢ 00Len NPOTSXKEHHOCTLIO 585 M
Ha nnowagke MBnC OBO PAH (Bcero 6onee 150
3anMcen MHOrokaHarsbHbIX Celcmorpamm), co-
OTBETCTBYET TOHKOCMOUCTOMY pa3pesy rpyHTOB,
BHYTPM KOTOPOro OTMEYEHO YepegoBaHme BbICO-
KOCKOPOCTHbLIX M HMU3KOCKOPOCTHLIX MPOCHOEB,
YTO NPUBOANT K BO3HUKHOBEHWMIO adhdpekTa Bbina-
AeHus nnacTa. Hanpumep, ecnu ogHa us rpaHuy,
NMeET MEHbLLYI0 CKOPOCTb, 3TO MPUBOAUT K TOMY,
4YTO NpenomMseHHas BofHa OT Hee He (buKkeupyeT-
cs1 B 0bnacTtu nepBbIX BCTYMMEHUN, @ NEPEXOANT
B 00racTb BTOPbIX BCTYMMEHWNA.

OddeKT BbINageHUs CENCMUYECKOro cros
(BbIN@AEHME Nnacra) — 3To ABMEHWEe, Npu KOTOo-
pPOM MpenoMIeHHasi BOSHA, COOTBETCTBYOLLAs
Kakon-nubo npenoMmnsoLLen rpaHuile, He peru-
CcTpupyeTcs B 06nactu nepsbiX BCTYMMEHUA Mpu
cencmopasBeake.

370 NpoucxoguT B TPEXCIOWHOM (MHOrO-
CNONHOM) paspese, Korga nperomMreHHas BornHa
OT NepBOW rpaHnLbl pasgena cpeq He nosiBnsieT-
cs1 B 06ractv nepBbIX BCTYMNNEHUA, @ perncTpu-
pyeTcsi TONbKO BO BTOPbIX BCTYMNMEHUSIX.

BbinageHune nnacta MOXET Bbi3biBaTb OLUMNG-
KM B onpeaeneHvun rmyobuH 40 BTOPOW rpaHuubl
pasgena cpef, Tak kKak BMECTO TPEXCOWHOro
paspesa npeacTaBnseTca ABYXCMOWHbIA, COCTO-
ALLNIA N3 NIIAcTOB CO CKOPOCTAMMU.

OpHako npu pabote METOAOM BTOPbIX BCTY-
NNeHni BbiNadeHne nnacta He OMacHo, Tak Kak
npenomneHHble BOSfHbI 3TUM METO4OM MOXHO
npocneauTb He TOMbKO B NEPBbIX BCTYMMEHUSX,
a WUHTepnpeTauus HabngeHu No3BonseT npa-
BWUIbHO cAenaTth BbIBOA O CTPOEHUN cpeabl.

B uenom perncrpypyemoe BOMHOBOE MoOne
obecneynBaeT NOCTPOEHME CENCMUYECKUX rpa-
HWL B BEPXHEN YacTu C MUCMoNb3oBaHWEM BOSH
nepBblX BCTYNMEHWI U MoCneaywmMm Hapaim-
BaHWEM pa3pesa CBepXy BHU3, BBEAEHNEM B UH-
TepnpeTaumo BOMH MOCMEAYLWMX BCTYNNEHUN
C NPUMEHEHMEM MHTErpaLMOHHbIX Mpoueayp B
npouecce MaTeMaTn4ecKoro HanpasneHHOro Mo-
aenuposanus [19].

B pesynbraTte npoBeAeHHbIX paboT 6binn n3y-
YeHbl pa3pesbl FPYHTOB BAOMb TPEX B3aUMHO-Me-
pecekatoLmxcs npocunen Ha Tepputopum NBuC

2025;48(3):2-?

OBO PAH. MakcumanbHag rmybuHa nccnegosa-
HWA cocTaBuna 65 M, a KOnM4yecTBO BblaeneH-
HbIX rpaHuy, — 13. Bce paspesbl nogctunarTcs
TOnwien nopon, CKOPOCTb NMPOAOSbHbIX BOSMH B
KOTOpPbIX HEe MeHee 2,5 KMm/c. MNpambIX n3amepeHun
3TOro napameTpa HeT, HO N0 COOTHOLLEeHUSAM na-
pamMeTpoB NagaroLmMX U OTPaXKeHHbIX BOMH NOmny-
YeHHble BENUYMHbI MOTYT paccMaTpuBaTbCs Kak
npegenbHble, T. €. HWKHWA Cron noacTunaeTcs
Cnoem co ckopocTamu He bonee 2,5 km/c. MNpu-
MEep OOHOro M3 TPex CENCMUYECKUX pas3pes3oB
rpyHTa npeacTtasneH Huke (puc. 4).

BakHOM 0COBEHHOCTBIO CTPOEHNSA BCEX TPEX
paspe3oB SABMSETCH OOHapy>XeHWe Crosi MoHu-
XKEHHbIX CKOPOCTEN Ha rmybuHe NpubnumantensHo
18,5-20 ™M, KOTOpbIN CBA3aH C O3€pPHbIMU OTHO-
XEHUAMM, YTO He siBnseTcsa brnaronpuaTHbIM yC-
nosveM Ang CTpouTenbCTBa.

Mpn o06paboTke CENCMUYECKUX AaHHbIX
B nporpammHom nakete SEIS83 cospatotca
dannbl ¢ PU3MKO-MEeXaHUYeCKMMU napame-
Tpamu rpyHTOB, KOTOpblE cogepxaT MHpopma-
LM O CKOPOCTU U KOIhPULMEHTE 3aTyxaHus
NPOAOMbHbLIX U MOMEepPeYHbIX BOJSH, MMOTHOCTY,
MOLLHOCTM CNos 1 rmyBuHbl 3aneraHns Kaxaomn
rpaHuubl, a Takke MOAynu CABUra M CxaTus.
[na uccnegoBaHWs ropu3oHTanbHbIX HEOOHO-
POOHOCTEN T[PYHTOB, MO3BOMSKOWMNX OLEHUTb
N3MEHEHUS NIMTONOMMYECKOro cocTaBra nopos B
crnoe, Ha celcMuyeckne paspesbl OblNn HaHe-
CeHbl U30MNHUN CKOPOCTEN, KOTOPble MO3BOMNU-
nn 6onee HarnsggHoO npocneauTb U3MeEHeHue
CKOpPOCTEWN NO ropu3oHTanu 1 BepTuKanu BAOMb
npocuns (puc. 5).

HeooHOPOAHOCTM FPYHTOB MPOCHEXMBAKOTCS
Nno ropusoHTanu BAOMb BCEX Tpex npodunen.
OT0 JaeT BO3MOXHOCTb yTBepXaaTb, YTO Ha UC-
cnegyemon nnolwlagke HeBO3MOXHO BblbpaTb
TOYKy BypeHUs MHXeHepPHO-reonorMyeckon Ckea-
XWHbI, KOTOpas MO3BOMUT OXapakTepu3oBaTb
nnowanky B LenoMm. B cooTBETCTBMM C KapTon
A OCP-2015" nnowagka MBuC OBO PAH pac-
nonaraetcs B 30He 9-6annbHbIX cOTpsiceEHMI 6e3
yyeTa fnokanbHbIX ycrnoBun. Bmecte ¢ Tem oco-
OEHHOCTUN CTPYKTYpPbl MECTHbIX TPYHTOB MOTyT
CcnocobCTBOBATL Kak YMEHbLLEHWIO, TaK U yBENu-
YEHUIO ATUX 3HAYEHUN.

lMocmpoeHue u usydeHue celicMU4YeCcKUX pas-
pe3oe Ha meppumopuu naow,adku KuHomeampa
«lopusoHm». MeToguka KOHCTPYUPOBaHUSA CENC-
MUYECKOro paspesa Mo IKCnepumMeHTarnbHOMY

T CM 14.13330.2018. «CTpoMTeNnbCTBO B CENCMUYECKMX pairioHax». AKTyanusuposaHHasi pepakums CHull [1-7-81.

M.: CtangapTtuHdopm, 2018. 114 c.
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Puc. 4. Celicmuyeckuli paspe3 2pyHma edosib npoghusisi 1 Ha meppumopuu Mucmumyma BynkaHonoz2uu
u celicmonozuu [JanbsHeeocmo4Ho2o omadesnieHusi Pocculickoli akalemMuu Hayk:
1 — yposeHb cmpoumeribHo20 chyHOameHma 30aHusi; 2 — 8bICOKOCKOPOCMHbIE C/I0U;
3 — 803MOXHbIE pa3nombl (2paHuUbl pe3Kol CMeHbI (hU3UHECKUX (2e0/102UHECKUX) MapamMempos);
Vp — celicmu4eckue ckopocmu rpodosibHbIX 80J1H; Vs — celicMu4YecKue CKOpoCmuU ronepeYHbIX 8071H
Fig. 4. Seismic soil cross-section along profile 1 on the territory of the Institute of Volcanology
and Seismology of the Far Eastern Branch of the Russian Academy of Sciences:
1 — building foundation level; 2 — high-velocity layers;
3 — possible faults (boundaries of abrupt changes in physical (geological) parameters);
Vp — seismic velocities of longitudinal waves; Vs — seismic velocities of transversal waves

BOSIHOBOMY MO0, OCHOBa KOTOPOro npeacTa.-
NsieT HanpaBfieHHOEe TpaccupoBaHMe cencMuye-
CKMX Ny4en B HEOOQHOPOAHO-CIOUCTLIX cpeaax
no nakety nporpamm SEIS83, no3sonset Gonee
TOYHO onpefenvTb NPUMPOAY BOMH, a Takxke nony-
4ynTb BGonee OOCTOBEPHbIE 3HAYEHUSI CKOPOCTEN
NPOAONbHBLIX N NONEPEYHbIX CENCMUYECKNX BOSH
(cm. puc. 3)

Ha cericmorpammax npoduns Ha TeppuTto-
pun knHoteatpa «[OpPU3OHT» XOpPOLLO Mnpochne-
XXMBaOTCS BOSHbI NEPBbIX BCTYNNeHUA. BonHbl
BTOPbIX BCTYMNNEHUA — HU3KOCKOPOCTHbIE, OHWU
UMEKT HU3KOYaCTOTHble konebaHusa. OTo cBs-
3aHO C npoueccom obmeHa nNpoaosbHbIX BOJSH
Ha nonepeyHble U 0b6paTHO, YTO MO3BONSET pe-
rMCTPUPOBATb Ha BEPTMKaIbHbIX Npubopax Kom-

NMOHEHTbI MonepeYHbix konebaHwui n, cooTBeT-
CTBEHHO, norny4yaTb UHopMaLmio 0 COBUMOBbIX
XapakTepucTuKax rpyHToB B 60MbLLIOM Ananaso-
He rmy6uH.

B uenom peructpupyemoe BOMHOBOE none
obecneynBaeT NOCTPOEHUE CENCMUYECKMX rpa-
HWL, B BEPXHeN 4acTu C MCMNomnb3oBaHWEM BOSH
nepBbIX BCTYNMEHWN C Nocneayowum Hapalim-
BaHWeM pa3spesa CBepXy BHU3 1 BBEEHVNEM B UH-
TeprnpeTaumio BOMH MocriedytoLwmx BCTYNNeHUN
(pwuc. 6).

Ha cencmunyeckom paspese MokasaHbl He
TONMbLKO CEeNCMUYECKMNEe rpaHuLbl (MX reomeTpus),
HO TakkKe 3HayeHus CKOpoCTen pacnpocTtpa-
HEeHUs NPoJOSbHBIX U NONEPeYHbIX BOMH (B Ku-
nomeTpax B CeKkyHAdy) u rmybuHbl (B MeTpax oT
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Puc. 5. Celicmuy4eckuli pa3pe3 epyHma o rnpogusito 1 ¢ HaHeceHHbIMU U30/IUHUSIMU cKopocmell
Ha meppumopuu MHcmumyma eysikaHos1I02uU U celicMosio2uu
HanbHeeocmoyHo2o omdenieHusi Pocculickoli akadeMuu HayK:

1, 2 — usonuHuu ckopocmel; 3 — epaHuUybl 2pyHMO8
Fig. 5. Seismic soil cross-section along profile 1 with plotted velocity isolines
on the territory of the Institute of Volcanology and Seismology
of the Far Eastern Branch of the Russian Academy of Sciences:
1, 2 — velocity isolines; 3 — soil boundaries
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Puc. 6. CelicmMuyeckuli paspe3 no npogusito Ha meppumopuu KuHomeampa « opuzoHm»:
Vp — celicmuyveckue ckopocmu rpodosibHbIX 80J1H, Vs — celicMu4YecKue CKOpoCmuU MonepeYHbIX 8071H
Fig. 6. Seismic profile section on the territory of the Horizon cinema:

Vp — seismic velocities of longitudinal waves,; Vs — seismic velocities of transversal waves

OHEBHON NMoBepxHOCTM). PaccuntaHHaa mMogenb  POCTb NMPOAOSbHBIX BOMH B KOTOPbLIX COCTaBNSAET
paspe3a MMeeT 5 rpaHuud, npuyem makcumanb- 2,83 km/c.

Has rnybuHa nccnegoBaHuWsi cocTaensieT 35 M. CKOpOCTHbIE  XapaKTepUCTUKM BepxHUX 10 ™
Bce cnou nogctunatTca TOMWeW nopog, CKO-  MPYHTA, 3a WUCKIMIOYEHWMEM Crosi MOYBEHHO-NMPOKIIa-
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Puc. 7. Ceticmuy4eckul pa3pe3 rno npogusnto 1 ¢ HaHeCeHHbIMU U30JIUHUSIMU cCKopocmel
Ha meppumopuu KuHomeampa «opu3zoHm»:
1, 2 — usonuHuu ckopocmel; 3 — epaHuUUbl 2pyHMO8
Fig. 7. Seismic section along the profile with plotted velocity isolines on the territory of the Horizon cinema:
1, 2 — velocity isolines; 3 — soil boundaries

CTUYECKMX OTNOXEHWUN (1,5-5,5 M), N0 cermcMmYeCKnM
CBOVICTBaM COOTBETCTBYIOT rpyHTam Il kateropun.

VMcnonb3ysi faHHble CKOPOCTEN, NOMyYeHHbIX
B pacyeTHbIX MeToaax, Ha paspe3 Obinn HaHe-
CEHbI M30MMHUK ckopocTeln ansa 6onee Harnsa-
HOro HabnwogeHus 3a M3MEHEHWEM CKOpOCTew
no BepTUKanu v ropusoHTanu BAONb nNpoduns
(puc. 7).

Kak BMOHO 13 puc. 7, N30MNNHUM CKOPOCTEN
He MOBTOPSIOT reOMEeTPU rpaHuy. OTO Jaet
BO3MOXHOCTb YTBEpPXAaTb O 3HauYUTeNlbHON
HEOOHOPOAHOCTU  NIUTONOrMYECKOro cocTasa
nopoa B CrnosiX rpyHTa BAONb npoduns. 370
3Ha4uT, YTO Ha uccnegyemom npogune HeBo3-
MOXHO BblOpaTb TOUKY BypeHus MHXEeHepHo-re-
ONOrM4YecKkom CKBaXXMHbI, MO3BOMAIOLLY OXa-
pakTepn3oBaTb NAOLAaAKy B LIeOM, MOCKOSbKY
N3MeHeHue ckopocTer BOOMNb NPoduris OTHOCK-
TerNbHO TOYKM UCcneoBaHUs MOXET AaBaTb Kak
yBernmyeHne, Tak yYMeHbLUeHne CenCMUYECcKOM
GannbHOCTN.

3aknoyeHue

B cootBetcTBMe ¢ kapton A OCP-2015"
nnowaakmn MBuC OBO PAH n knHoteaTpa «lo-
PU3OHT» pacnonaratTcs B 30He 9-6annbHbIX
COTpACeHMN ©e3 y4deTa JoKamnbHbIX YCITOBUMN.
bornee petanbHOe un3yyeHME CENCMUYECKUX
pa3pe3oB, a MMEHHO TO4YHOoe HabnwgeHue
3a W3MEHEeHMEeM CKOPOCTeN Ha HebomnblUnX
yyacTkax, No3BONWUIO BblAeNUTb B npegenax
nccrnegyemMon TeppuTopuUM 30HbI C pasfinyHoMn

CEeNCMUYECKON WHTEHCUBHOCTbIO, KOTOpas
MOXeT He COOTBETCTBOBaTb aHanornyHbIiM
XapakTepucTukam, onpegensembiM Ha KapTte
CENCMMYECKOr0 panoHUPOBAHNA BXOASLLNX B
COCTaB CTpouTenbHbIX HOpM 1 npasun [20].
Ha tepputopun MBuC OBO PAH un knHoTe-
aTpa «[OpuU3OHT» NpoBeAEHbl WCCeaoBaHUSA
TOHKOW CTPYKTYPbl U CKOPOCTHbIX NapameTpoB
rPYHTOB MeToAdoM cencmudeckoro 2D-npodpu-
NUpoBaHusl, NONyvYeHHble Matepuransl Obiny 06-
paboTaHbl U MHTEpPNpeTUpoBaHbl. B pesynsraTe
nccnegoBaHvs ObliM MOCTPOEHbI CencMuye-
CKue paspesbl, aHanu3 cercMorpaMmm KOTopbIX
B AanbHerweM 6bin NoaATBEPXAEH Npu BypeHun
CKBaXXWH [0 rmy6uHbl 20—25 M Ha BCex yvacTkax
pabot. lMpu cpaBHEHWUM W3MEHEHUA CKOPOCT-
HbIX XapakTepUCTMK Oblfla OTMEeYeHa Heo[HOo-
POOHOCTb eONorM4Yeckon CTPYKTYpPbl y4acTKOB
nccnefoBaHnsa No BepTUMKanu U ropusoHTanu.
Takasi HeOQHOPOAHOCTb HabnogaeTca He Torb-
KO B CTPOEHMM, HO U B PU3NKO-MEXAHNYECKUNX
CBOMCTBAX FPyHTa U MOXET BMUATb Ha YMEHb-
LUEeHWe Unu yBenuyeHne cencMmmyeckon bannb-
HOCTM mccnegyemoro yyactka. VccrnegoBaHus
OO0CTOBEPHO MoKasanu, Y4To BblbpaTb MecTo And
OypeHus OAHOW YHWUKanbHOW CKBaXWHbI, KOTO-
pas no3sonuna 6bl 0OxapakTepusoBaTtb nnowag-
Ky B LenoM, HeBo3MOXxHo. NoaTtomy Hanbonee
3 PEKTUBHBIM SBMSAETCS NPoOBeAEHNE CEeNCMU-
yeckoro 2D-npodunmnpoBaHnsa, KoTopoe pact
BO3MOXHOCTb TPEXMepHOro mamepeHus uaun-
KO-MexaHW4eCcKnx napameTpoB.
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