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BBeaenue

[laHHOe pPYKOBOACTBO NpeaHasHayYeHo Ana Noib3oBaTenei, HauMHalowmx o6pabatbiBaTh AaHHbIE,
NoNy4YeHHble N0 METOAY MHOTOKaHaIbHOMO aHa/1M3a NOBEPXHOCTHbIX BOJ/IH, B nporpamme RadExPro.
PaccmaTpuBaloTCA BCe CTaHAAPTHbIE 3TaMbl NOCTPOEHUA BEPTUKAbHOIO NPoduaa NnonepeyHbIx
CKOpOCTeN — 3arpysKka AaHHbIX, BBOA reOMeTpUM, PacyeT ANCNEePCUOHHbIX N306paskeHni, MHBepCUA
ANCNEPCUOHHDBIX KPUBBIX.

TeopeTuyeckme 0CHOBbI METOAA MHOTOKaHa/IbHOMO aHa/1M3a NOBEPXHOCTHbIX BOIH MOTYT 6bITb
HalAeHbl B CIeAYIOWMX UCTOYHMUKAX:

Park, C.B., Miller, R.D., and Xia, J., 1999, Multichannel analysis of surface waves: Geophysics, v. 64,
n. 3, pp. 800-808

Lai, G., Rix, J., 1998, Simultaneous inversion of Rayleigh phase velocity and attenuation for
nearsurface site characterization, National Science Foundation and U.S. Geological Survey

Haskell, N. A. 1953, The dispersion of surface waves on multilayered media, Bull. Seismological Soc.
of Am., v.43,n.1, p. 17-34.

Dal Moro, G., Pipan, M., Forte, E., Finetti, |., 2003, Determination of Rayleigh wave dispersion curves
for near surface applications in unconsolidated sediments, Expanded Abstract, Society of
Exploration Geophysicists, p. 1247-1250.

Foti, S., 2000, Multistation methods for geotechnical characterization using surface waves: PhD
thesis, Politecnico di Torino, Italy.

Bca 06paboTKka NpoBOAUTCA Ha MPUMEpPE peasibHbIX JaHHbIX, KOTOPbIe MOXHO 3arpy3uTb C Halero
cauTa: http://radexpro.com/site/files/tutorials/MASWInpData.zip

B apxuBe coaeprKaTca UCXOAHbIe AaHHble ANs paboTbl: pparmeHT HazemHoro npoduns,
BbINOJ/IHEHHOIO MO METOAY MHOIOKaHa/IbHOro aHan3a noBepxXHOCTHbIX BOH — daitn B dopmare
Seg-y C CeMblO NMyHKTaMM BO36YXKAeHMA.

Kpome TOro, Bbl MOXeTe 3arpy3uTb roTOBbIN MPOEKT, MONYYalOWMIACA B pe3yibTaTe BbINOJHEHMA
BCEX LLIaros, ONUCcaHHbIX B pyKkosoacTse: http://radexpro.com/site/files/tutorials/MASW project.zip



http://radexpro.com/site/files/tutorials/MASWInpData.zip
http://radexpro.com/site/files/tutorials/MASWInpData.zip
http://radexpro.com/site/files/tutorials/MASW_project.zip
http://radexpro.com/site/files/tutorials/MASW_project.zip

BBOoa JaHHBIX, IIPUCBOECHHUE TEOMETPHUH

Co3spanue npoekTta B RadExPro

Bca 06paboTKa AaHHbIX MeToAa NOBEPXHOCTHbIX BOIH B Nporpamme RadExPro npoussoautca B
paMKax NPOeKTOB. MPOEKT — 3TO COBOKYMHOCTb UCXOAHbIX AaHHbIX, MPOMENKYTOUHbIX U
OKOHYaTe NbHbIX pe3ybTaToB 06paboTKM, NOTOKOB 06PabOTKM, OPraHN30BaAHHbIX B €4UHYHO
6a3y AaHHbIX, MCMOIb3yeMyto NakeToOM 06paboTKM ceMcmmnyecknx gaHHbIXx RadExPro. MpoeKTbl
XPaHATCA B OTAE/bHbIX MAnKax Ha AUCKe, Manka 414 NPOeKTa CO343aeTcsa aBTOMATUUYECKM MNPy
CO3ZaHWUN NPOEKTa.

MpPOEKT MOXKHO NEPEHOCUTb C KOMMbIOTEPA Ha KOMMbHOTEP NPOCTbIM KONMUPOBAHMEM NaMNKM
(npn ycnosuu, 4To BCE MCNONb3YEMbIE AaHHbIE XPaHATCA BHYTPW 3TOM nanku). Cozgaamm
HOBbIM NPOEKT 06paboTKK. 3anycTuTe nporpammy Yyepes meHo Myck Nanm MKOHKY Ha pabouyem
crone:

p o

&

MoABUTCA MeHeaKep NPOoeKToB. Mpn 3TOM OTKPOETCA AMaNoroBoe OKHO, CoAeprKallee CNUCOK
3aperncTpMpPOBaHHbIX MPOEKTOB:

RadExPro 2016.2 Project Manager

Registered projects

Project name Date created Date modified
MyProject 14.11.2016 09:30 14.11.2016 17:22 Create new...

28.10.2016 15:37 31.10.2016 08:38

Select from disk...

i |

Remove from list

Save list... ] i Load list...

Project directory:

C:\Users\tokarev\Downloads \MyProject\Projectl OK ] [ Cancel




HaxkmuTe Ha kKHonKy New Project 1 BbibepuTe poaAnTeNbCKUIM KAaTaor Ha ANCKE, B KOTOPOM
6yaeT co3aaH noaKaTanor ¢ npoekTom. MNocne 3Toro, B NOABMBLUEMCA OKHE, BBEAUTE MMA
npoekKTa:

r -~ -
New database @

Title |MASW_ploiecd

[V Create subfolder

oK I Cancel I

Y6eautecb B ToM, 4To onuma Create subfolder BbibpaHa n HaxkmuTe OK. B BbiI6paHHOM KaTanore
NOABUTCA NOAKATANIOr C UMEHEM NPOEKTA. TaKKe NPOEKT NOABUTCA B CNUCKE AOCTYMHbIX
(3apernctpmpoBaHHbIX) NPOeKTOB. BbibepuTe ero n Haxkmute OK.

s .
RadExPro 20162 Project Manager [E=S PR
Registered projects
Project name Date created Date modified
MyProject 14.11,2016 09:30 14112016 17:22
Projectl 23.10,2016 15:37 31.10.2016 08:38
MASW _project 15.11,2016 12:15 10,05.2012 11:07 Select from disk...
Remove from list
Save list... ] ’ Load list...
Project directory:
Ci\Users\tokarev\Downloads\MASW _project (1)\MASW _project

MoaBMTCA rnaBHOe OKHO nNporpammbl RadExPro, KoTopoe coaepKuT:

® OKHO C AepeBom npoekTa (Project tree)

® OKHO notoKka 06paboTku (Processing flow)

®  OKHO CO CMMCKOM AOCTYMNHbIX 0bpabaTbiBatowwmx moaynei (All modules)

® OKHO B KOTOPOM MOKa3bIBalOTCA BCe Npeablayline AeicTBKA noib3osatens (Actions)
e  OKHO cTaTyca BbINno/iHeHMA noTokKa (Flow status)



"
RadExPro 20162 >>> Masw_project = = ER =3

Database Options Tools Windows Help

{-E} Processing | & Database navigator |

Project tree X | Processing flow >> Areal fLinel / Flow1 X | All modules X
» & | @ Bl | 68 - %o~ = EEE
4 T2 Areal Datalf0 +
4 [ Linel Geometry/Headers
& Flowl Interactive Tools

Signal Processing
Data Enhancement | _
Trace Editing |
Deconvolution
Static Corrections.
Velocity
Stacking /Ensembles N
Migration
Vsp
Qc
3C Processing -~

7| 3

52 Flow status 8 x

Actions

Load flow Flow1 < Linel < Areal|
Create flow Flow1 at the line Linel < Areal
<

1|» X

3

3arpy3Ka HUCXOAHBIX JAdHHBIX B IIPOEKT

Mcnonbsya nposogHuK Windows, nepeiigumTe B NanKky NpoekTa, Co3gaiTe B HeW nogkaTtanor
Data 1 ckonupyiiTe B HEro UCXOA4HbIE AaHHbIE:

- —— - — =Py E; N
a C— e ———
|, « Data (D:) » MASW tutorial » MASW_project » DATA v | 43 ||| Moucx: DATA ol
Ynopagounts ¥ |_| Otxpeite 3anucate Ha ONTMHECKMIA ANCK Hosaa nanka == > [l @
ma Jata usmerenuna Tun Pazmep

{ WzbpanHoe

& 3arpysku | || MASW_data.sgy 28.03,2012 0:31 ®aiin "SGY" 1356 KB |
1;; HegaeHue mecta

Bl PaBouwnii cton

4 BuBnnotekn
& Buaeo
i} JokymeHTol

b=| Vz06paxenuns

@' Myssika
MASW_data.sgy [lata usmenenua: 28.03.2012 0:31 [Nara cospanus: 28.03.2012 0:55
®aiin "SGY" Pasmep: 1,32 Mb

XpaHeHWe JaHHbIX BHYTPU KaTasora NPOEKTa NO3BO/IAET NAaKETy UCNOJIb30BaTb OTHOCUTE/IbHbIE
nyT1 a0 $annoB ¢ AaHHbIMM BMECTO abCoNOTHbIX, YTO 0b/1IeryaeT NepeHocC NPOEKTOB C
KOMMbOTEPA Ha KOMMbLOTEP.

BepHuTech K rnaBHoMy OKHy nporpammbl RadExPro. Basa aaHHbIX npoekTa RadExPro nmeer
TPEXyPOBHEBYIO CTPYKTYPY. Mbl Ha3blBaeM 3TN YPOBHU «palioH», «npoghusb» N «MOMOK
0b6pabomku». Kaxablit NPOEKT MOXKET BK/IH0YATb HECKO/IbKO PaOHOB (XOTSA, KaK NpaBuno,
60NbLIMHCTBO NONb30BaTeIel NPeanoYNTaeT UMETb B NPOEKTe TONbKO OAMH paiioH). Kaxabin
pPaloH MOMKET BK/AKOYaTb B ceba HECKO/IbKO Npoduieit, U, HaKoHel, Kaxabln npodub
BK/tOYAET B cebA HECKO/IbKO NOTOKOB.



[epeBo NpoeKTa pacnonoXKeHO B J1I€BOM YACTM IMAaBHOTO OKHA M MO YMONYAHUIO COAEPKUT
palioH ¢ og4HUM nNpoduaem 1 ogHUM NOoToKoM 06paboTku (Areal, Linel, Flow1).

LLlenKH1Te NpaBoOM KHOMNKOW MbILLM MO Ha3BaHUIO paioHa (Npodunas, NoToKa) U nepenmeHyiTe
€ro Kak Bam Hy»Ho.

Basa gaHHbIX NO3BOAET B paMKax O4HOMO NPOEKTa XPaHUTb HECKO/IbKO NIOWAAEN, B KaXKA0M
n3 naowanein — HeCKONbKO Npodunein, Kaxapln npodpunb 06pabaTbiBaeTca B HECKONbKUX
NMOTOKax.

KNnMKHEeM NpaBoM KHOMKOM MbILW Ha YXKe CYLLEeCTBYIOLWNIM NycToM NoTok Flow 1 n nepenmenyem
ero B 010 — Data Load and Geometry Assignment.

B Hauyane Ha3BaHMA KaXKa0ro NOTOKa peKoMeHAyeTca UCnonb3oBaTb Homep. Mpouecc
06paboTKM CEMCMMYECKMX AAHHbIX MPOUCXOANT B HECKO/IbKO 3TanoB, BbIMNOAHAEMbIX
nocnegosatenbHo. B cuny Toro, yto nporpamma RadExPro pacnonaraeT HazBaHMA CTPYKTYPHbIX
anemeHToB 6a3sbl AaHHbIX B anpaBUTHOM NOPAAKE, Pa3yMHO HYMepOoBaTb NOTOKMU, YTOBbI OHM
oTO6paXKanucb B BEPHOM /IOrMYECKOMN NOCAeA0BaTeIbHOCTY.

Co3gaanm noTok, coctoAawmii u3 moaynen Seg-Y Input, Near-Surface Geometry Input u Trace
Output, B pe3ynbTaTte BbINOJIHEHWA KOTOPOro byAyT BbINOMHEHbI CheayoLmne npoueaypbl
(cooTBETCTBEHHO MX PACMONOXKEHMIO B MOTOKE):

1. 4yTeHue AaHHbIX U3 ncxomdHoro Seg-Y daiina;
2. MpPUCBOEHUE FeOMETPUN STUM AAHHbIM;
3. 3anucb B 6a3y gaHHbIX MPOeKTa B BUAe 06beKTa 6a3bl — «Habopa AaHHbIX»

Moaynu o6aBnsaoTcsa B NOTOK Mo ogHOMY. [1a Toro 4ytobbl 406aBMTb MOAY/b B MOTOK - MPOCTO
neperawmTe ero us 6ubamMoTekn cnpasa B 061acTb NOTOKa cnesa. Mpu 3Tom OTKpoeTcs guanor
HaCTPOMKM NapamMeTpoB moaynsa. (B AanbHenwem, TOT e Ananor napaMmeTpoB MoayNs B
NMOTOKE MOXHO BbI3BaTb ABOWHbIM LLLENYKOM MbILN HA UMEHU moaynsn). Moaynu, yxe
HaxoAALMecs B MOTOKE, MOXKHO NepemeLlaTb BBEPX-BHMU3 OTHOCUTENbHO APYr ApYra,
nepeTackMBan UX MblWbO.

PaccmoTpum yKasaHHbIe Bbile nNpoueaypbl Noapo6Ho:
1. YteHune paHHbIX U3 Seg-Y dalina:
M3 rpynnobl Data 1I/O ao6asum B notok moaynb SEG-Y Input.

[ob6aBMm nonyvyeHHble AaHHble, HaXKaB KHoMKy Add 1 yka3as mectononoxeHue daina (oH 6bin
cKonupoBaH B nanKky DATA TeKyuero npoekTa). Ansa aToro Heobxoaumo BbibpaTh $aiin B nanke
M HaXKaTb « OTKPbITbY.



§

/¥ Orxpurte - - ﬂ
-

QKJ [0 « MASW_project » DATA

- . -
~ [ 42 ||| Moucr: DATA o
Ynopagounts ¥ Hosas nanka =~ 0 @

0 VisBpanHoe 2 Vs [ata namerenna Tun
e

& 3arpyskn ‘ || MASW_data.sgy 28.03.2012 0:31 ®aitn "SG
= HegaeHue mecta

B PaBouwnii cton

m

4 Bubnunotekn
B Buaeo £
j‘_l HokymeHTb!
[=| VzoBpaxeHns
J’ Myzbika

- 4 mn
o Nomarnmas rovnnz ‘ | 3

Wma paitna: MASW_data.sgy v [SEG-Y Files (*.sgy, *.segy, ".seg) vl

[ ompem | | OW;W

Cnuncok gobasneHHbIx GannoB oTobparkaeTca B 1€BOM YacTn MoaynA. B npaBoi yactv 3agatorea
napameTpbl U popmaT 3anuncu ¢painos (OHM oNpesenatoTcs aBTOMATUYECKM, OAHAKO BCeraa
MOryT 6bITb U3MEHEHbI B C/ly4ae HEMPABU/IbHOTO onpeaeneHns nporpammoi). B Hawem cnyyae
aBTOMATMYECKM onpeenieHHble NapameTpbl BEPHbI.

Mo HaxaTuo Ha KHOMKY OK okHO ¢ napameTpamm moayna 3aKkpbiBaeTcAa,  moay/ib NOABNAETCA
B NOTOKe.

SEG-Y Input [

File(s)- -1 |~ Sample format - Sample interval [g 125

DATAVMASW data.sg ‘ C N 12 14C R4
R o By Number of traces I1E,3—'

e Trace length |2000
----- | ¥ Use trace weighting factor

(+ Big-endian byte order [SEG-Y standard) ‘
¢ Little-endian byte order ’

|
Sorted by FFID:OFFSET

@ Getal (" Selection I

@ 3D Survey T 2D Survey Profile ID |1 |

™ Remap header value

RECNO. 41,181/ SOURCE 41,185/ ILINE_NO,41,,183/ XLINE_

Add... Delete Load list... Save list... I Load remap

r oK ‘ Cancel |

lMpumeyaHue 1

YKka3zaHHbIl Seg-y ¢alin codepxcum 7 nyHKMo8 8036yxcdeHuA. Ecau 6 sauwiux OaHHbIX KauObil
B coomeemcmayem omaoensHoMy ¢alisay, 3arnucaHHOMY 8 00HOM U3 Ce0yUWUX (hOpMamos:
Seg-y, Seg-2, Seg-d, 3aepy3zume sce ¢halinbl, UCnonbL3ys coomsemcmayroujue Moodyau 8600d
O0aHHbIxX (Seg-y Input, Seg-2 Input, Seg-d Input) o00HOB8peMeHHO. Mo M0380AUM 8AM 8bINMUCAMb

sce 1B 8 00uH Habop OaHHbIX, YMO 3HAYUMESbHO yrpocmum pabomy ¢ npozpammoli 8
danvHelwem.

2. MpuceoeHne reomeTpum



MpUCBOEHNE TEOMETPUM K CENCMUYECKMM AAHHbIM 3aK/NH0YAETCA B TOM, YTO A/1A KaXKA0W TPacChl
onpeaenaeTca pag, 3Ha4eHUIN, KOTopble, 3aTeM, COXPAHAIOTCA B YKa3aHHble N0/ 3aro/I0BKOB
Habopa AaHHbIX B 6a3e AaHHbIX NPOEKTa.

B cnyyae MHOrokaHa/IbHOrO aHaM3a NOBEPXHOCTHbIX BOJIH A/19 KOPPEKTHOM paboTbl moayna
AOJ/IKHbI ObITb ONpeaeneHbl CeayoLUme 3aro0BKu:

1) Homep nyHKTa Bo36YyKaeHus (FFID)

2) Homep KaHana (CHAN)

3) KoopamnHaTa UCTOYHMKa (SOU_X)

4) KoopauHaTta npuemHuKa (REC_X)

5) PacctosiHue mexay UCTOYHMKOM U npuemHuKkom (OFFSET)

Ha npakTuKe MOKeT BCTpeyaTbca abcotoTHO toboe coyeTaHMe 3ano0/IHEHHbIX 3ar0/10BKOB
Tpacc. Hanpumep, aaHHblie MoryT 6bITb NepeaaHbl B 06paboTKy BoobLe ¢ nycTbiMm
3aronoBkamu. B aTom cnyyae mx npugetcs popmMmmMpoBaTh C UCNOJIb30BaHUEM MHCTPYMEHTOB,
npeanaraembix Nnaketom o6paboTku.

lMpumeyaHue 2

B daHHOM pyKosoOcmaee npouedypad rnpuceoeHus 2eomempuu byoem ocyu,ecmesismaocs ¢
nomouwbto mooynasa Near-Surface Geometry Input (nosHoe onucaHue Mmooy nNpueedeHo 8
Pykosodcmee lNonb3zosamens). OOHAKO Heobxo0uUMO ommemums, Ymo rpuceoeHue
2eoMempuu (3anosHeHUe 3a2008K08) Moxem bbimb 0CYyUW,ecmeaneHo MakHe ¢ MoOMOUWbHo
cmaHdapmHozo cpedcmesa RadExPro - Geometry Spreadsheet.

Mocne moayns Seg-y Input gobasbTe B NoTok moaynb Near-Surface Geometry Input. [laHHbIN
MOZY/1b MO3BONAET NPUCBOUTL TEOMETPUIO 3arpyKeHHbIM pailamM MHTEPAKTUBHO. B pe3ynbTaTe
paboTbl moayna 6yayT paccuMTaHbl caeayolme 3aro/ioBku ¢pannos:

1) KoopauHata ncroyHuka (SOU_X)
2) KoopauHaTa npunemHuka (REC_X)

3) PacctofHne mexay UCTOYHMKOM M npuemHuKkom (OFFSET)

MpumeyaHue: 3aronosku FFID, CHAN, KoTopble TaKKe HeobxoanMbl ANA pacyeTa
AMCnepcnoHHoro n3obpaxkeHus, B UCxogHoM dalinie 3anonHeHbl BepHO. B chyyae, ecau
JaHHble 3aroJIOBKU NycTble cneayeT Bocnonb3oBatbesa GyHKumeln Reassign FFID and CHAN trace
headers.

Mo ymonyaHutio npum I,El,OﬁaBl'IeHl/ll/l MmoaynAa B NOTOK OTKPbIBAETCA caeaytolee OKHO:



"Near-Surface Geometrylnput = = W . & —— = |

Reflection/MASW |  Refraction |

[V Fixed [~ variable

L BN B S S mamn e

-Parameters

First Source Position l -5 m First Receiver Position I 0 m
Source Step l 10 m Receiver Step | 5 m
Number Of Channels I 12 Bin size I 2 m \

Number of shots at one point l 0

IV Reassign FFID and CHAN trace headers I

Cancel |

[nA npucBOEHMA reoOMeTpUn UCXOAHbIM painam HeOHXOAMMO 3aMO0HUTL COOTBETCTBYOLLMNE
nonsa MoAay/ia COrnacHo napamempam rnpoeedeHHol CbEMKU: NMHUA Npuéma — 24 KaHana,
paccTosiHMe mexay KaHanamu — 0.25 m (BepTuKanbHble CEUCMONPUEMHUKM). PaccToAaHUE
WCTOYHUK — NEePBbIN NpUeMHUK — 2 M. Bca pacctaHoBKa gBuranach yepes 0.25 m (dnaHrosas
cuctema HabaoaeHwuin).

MpumeyaHue 3: obujue ceedeHUs 0 MeEMOOUKE MpPo8edeHUs r0s1e8bix pabom no memooy
MHO20KAHAbHO20 AHAU3A 08EePXHOCMHbIX 80/1H OGHbI 8 NpusaoxceHuu 1.

YctaHoBuUTe BKNagKy Variable n 3anonHUTe Nons Kak NoKasaHO Ha KapTUHKe (cornacHo
yKa3aHHbIM Bbllle NapameTpam):



Reflection/ MASW Refraction

™ Fixed [V Variable

B 5

v v ¥

—
Ay

.!.
i

~Parameters |
First Source Position l 0 m First Receiver Position | 2 m '
L
Source Step I 0.25 m Receiver Step | 0.25 m i
]
Number Of Channels l 24 Bin size | 1 m |
L

Number of shots at one point I 1
™ Reassign FFID and CHAN trace headers: :
\

| oK I Cancel

|

Haxxmute OK, mogynb NoABUTCA B CMMCKE NMOTOKaA.

3. 3anucb B 6a3y AaHHbIX NPOEKTa

Mocne moayna Near-Surface Geometry Input B notTok go6asmm moagynb Trace Output, KOTopbIn
[JOJI}KEH COXPaHUTb AaHHbIE C NPUCBOEHHOM reomeTpuen B 6asy AaHHbIX. O6bEKT, KOTOpPbIN
6yAeT coneprKaTb 3TN AaHHble, Ha30BEM geom_data U pa3mecTMm Ha BTOPOM YpOBHe 6a3bl
AaHHbIX B npoduab Linel:

11



Select dataset

=2

&} 010_Data Load and Geometry

Object(s): geom_data
» 23 Show objects from sublevels MName Location Trace count
ﬁa_ Linel < Areal I_
4 |E[ Areal| =
4[] Line1

L 3

) [ coce

TaKkKe, oA KOHTPOANSA 3arpy*KeHHbIX AaHHbIX, nocne moayna Trace Output fob6aBbTe B NOTOK

mozaynb Screen Display co cnegyowmmm napameTpamu:

-
[%d Display parameters

]

[T Space ko maximum ensemble width

IZ_
ID_
IT traces

Axis... I Show headers... |

Ensembles' gap
[~ Muliple panels

¥ Use excursion

Plot headers... I Header mark... |

Picks polygons settings... I

Fromt=|0.0 to W [ tscale IID— \Ngﬂ\:_ris:lay mode NornN'lzl!:Zeiﬂg factor = IF
Mumber of traces IT ™ X Scale lm_ :: :l': ((i IE:;:di:een Bias(%) IU_
[~ Rotate " None
[ Ensemble boundaries I?J',—11c.jr'|W1:rea‘i:eer ! Il_
[ Enable backward frame scrling ~Variable density display mode _
Ensembles to scroll Il— " Grey NDrananng factor Gain IF
[ Variable spacing field | R

™ Custom Define...l

# MNone

Data/fvelodty

% Entire screen
€ Individual

Bias( %) |0—

I~ sShow palette

& Display data

" Display velocity Set velocity. .. |

Palette range

Mim.wel (myfs) | soo.0

Max.vel (mys) | 1500.0

Save Template I Load Template I Ck I

Cancel I

nOﬂyquHbIVI NOTOK A0/1KEH BbIMNAAETb CieayioWwnm o6pa30M:

12



"
RadExPro 2016.2 » > > Masw_project

=)

Actions

Add module Screen Display from the list

Remove module Screen Disolav at position 4
] 1 2

1‘» ¥

Masw_project [ Areal / Linel / 010_Data Load and Geometry

SEG-Y Input - Input wait; Reading MASW _data.sqy (17:02:37); 100%:
Hear-Surface Geometry Input - Input wait; 0%
Trace Qutput - Input wait; Writing traces... (17:02:37); 100%

Database Options Tools Windows Help
{} Processing | 5 Database navigator ‘
Project tree X | Processing flow => Areal fLinel {Flowl > | Al modules X
» 2 1= ] EE - g~ D Io » A
a [T Areal SEG-Y Input <- MASW _data.sgy g Datalfo =
4 [=] Linel Mear-Surface Geometry Input Trace Input
i 010_Data Load and Geometry| || Trace Output -> geom_data Trace Qutput E
Screen Display SEG-Y Input
SEG-Y Output =
SEG-D Input
RAMAC/GPR
S5EG-B Input
noruc
SEG-2 Input
G55! Input
SC5-3 Input
7] - Super Gather il
52 Flow status A x
@ 010_Data Load and Geometry | @ 010_Data Load and Geometry 010_Data Load and Geometry :

- started 15 HombBpa 2016 1, 172 o
E

3aI'IYCTMTe NOTOK Ha BblINOJ/IHEHUNE, HAXKaB KHOMKY Run IE Ha NaHENN NHCTPYMEHTOB.

B pe3ynbTaTe A0MKHO OTKPbLITLCA OKHO Screen Display, oTobparkatoLiee BBogMMblE AaHHbIE, A

caMu AaHHble byayT NnpoynTaHbl U3 $alina Ha gucke, m ByaeT NPUCBOEHA FreOMETPUA U OHU

6yayT 3anucaHbl B 6a3y aaHHbiXx. OKHO Screen Display, KoTopoe 401KHO NOSABUTLCA Ha 3KpaHe,

npunBeneHoO HMUXxe.

[Ad Masw_project/Areal/linel/010 Data Load and Geometry  [17:02:37]

=) (=] ) [

Zoom Common parameters...  View Tools  Exit/Stop flow  Exit

Help

Tr34  Sam:0  Amp-416  t0.0ms

([ n

i)

6080 BE s Wwa

m

Jns BbixoAa M3 okHa Screen Display HaxkmuTe Exit. lanee sbinanTe M3 notoka 010, HaxkaB Exit

eule pas.
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Pa6orta c moagysiem MASW

3aaHue cxeMbl 00padOTKH

Co3pgaliTe HOBbIN NOTOK 06paboTkKM “020 — MASW”:

i Bl
RadExPro 2016.2 »>> Masw_project =] o] B ]
Database Options Tools Windows Help
‘f} Processing &) Datal navigator
Project tree * | | Processing flow == Areal [Linel /020 MASW > All modules x
» o fim! 5] HE~ Tq - D i » A
4 T2 Areal 4 Datal/O ~
4 [=] Linel Trace Input
} 010_Data Load and Geom... Trace Output i
[iZF 020 masw| SEG-Y Input M
SEG-Y Output
SEG-D Input
RAMAC/GPR
SEG-B Input
norvuc
SEG-2 Input
4 t G55l Input -
52 Flow status (=4
' .oad and Geometry | [ ] 010_Data Load and Geometry | 9 10_Data Load and Geometry @ E_
X Masw_project [ Areal [ Linel [ 010_Data Load and Geometry - started 15 Hoafpa 2016, -
Achors X | 170237 A
Remove module MASW™ at position 1 i .
P © ot meecmee - P = | | SEG-Y Input - Completed
4 m | 3 Near-Surface Geometry Input - Completed i
MB1 on a flow - Open the flow; MB2 - Context menu; MB1 and drag - Copy subtree

>

3alianTe B NOTOK U aobasbTe moaynb MASW, Haxoaawmiica B rpynne Surface Wave Analysis.
O6paboTKa AaHHbIX MPOU3BOAMUTCA B PaMKax TOM UM MHOM cxembl 06paboTku. Cxema
npeacrasaseT coboi COBOKYNHOCTb ANCNEPCUOHHBIX N306parKeHM, COOTBETCTBYIOLLNX UM
KPUBbIX, PE3Y/IbTUPYIOLLEN MOAENM, A TAaKKe NapaMeTpPoB pacyeTa U BU3yanmsaumm
n3ob6parkeHnn n mogenn. Kaxagas cxema XpaHuTcs B oTaenbHOM anpektopun “MASW” BHYTpH

npoekTa.

Mpu gobaBneHUN MoayNa B NOTOK MNOABUTCA AManor BbIbopa CXeMbl — CO34aMTe HOBYHO CXEMY,

HaKaB KHOMKy “Browse...”

~

Choose MASW scheme

==

Cancel |

Browse... |

Hasosem cxemy Schemel 1 coxpaHum ee Ha ypoBHe TeKyLeln MHUK. o HaxKaTMio Ha KHonKy OK

MmoAaynb NnoABUTCA B CMUCKE.
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Choose MASW Scheme

Chject(s): schemed]

» o

Show objects from sublevels

Mame

4 5 Areal
4 =] Linel

£ D20 MASW

{2} 010_Data Load and Geo...

schemel Linel < Areal

Location

oK J ’ Cancel

-

N
RadExPro 2016.2 >>> Masw_project 2] oo o
Database Options  Tools  Windows Help
":} Processing &) Database navigator
Project tree X Processing flow == Areal [ Linel [ 020 MASW ¥ All modules X
» & | O B Dgg I » =
4 15 Areal MASW* 4 Datal/O -
4[] Linel Trace Input
& 010_Data Load and Geometry Trace Output i
& 020 MASW SEG-Y Input in
SEG-Y Output
SEG-D Input
RAMAC/GPR
SEG-B Input
noruc
SEG-2 Input
7] E G55l Input i
5 Flow status 8 %X
Actions
Load flow 020 MASW < Linel < Areal
.r

3aI'IyCTMTe moAaysb, Ha*XaB KHOMKY Run. B pe3ynbrate NOABUTCA rNMaBHOE OKHO ynpaBaieHNEM

npoekta — “MASW Manager”. B neBoi 4acT AaHHOrO OKHa 0TobparkaeTcs CNMCOK BCeX

ANCNePCNOHHbIX KPUBbIX, KOTOPbIE 6b11n ,£I,O6aBI'IeHbI B CXemy. KpMBbIe COPTUPYIOTCA MO

CPeAMHHOMN TOYKEe NPUEMHOI paccTaHOBKM. TaKKe cnpaBa oTobparkaeTca KoopaMHaTa

NCTOYHMKA (3aronoBok SOU_X), cooTBeTCTByOLLAA KOOPAMHATE CpeaHeln TOUKE PaCcCTaHOBKMU.

lMoKa HM ogHOro n3obpaxkeHuma He 6bl1o obpaboTaHo N f06aBAEHO, OKHO YNpaB/ieHUA NPOEKTa
“MASW Manager” 6yaeTt nycTbim.

PacyeT gucnnepCUMOHHBIX U300paKeHUM
Harkmute KHonKy Dispersion Imaging - nosBMTCA OKHO pacyeTa ANCNEePCUOHHbIX N300parkeHn

n paboTbl C HUMMU:

15



" Dispersion imaging - ' . » “. . - - - - L_i_]wg

from data options
= :

Picking Display Fundamental
RM Source 2
parameters parameters [ Higher modes
A

ndamental mode

[] Theoretical curves

Frequency (Hz)

[lna pacyeTta gMcnepcMoHHOro n3obpaxkeHuns Haxxmute Calculate from data, ykaxkute nyTtb B
6a3e JaHHbIX K COXpaHEHHOMY paHee Habopy AaHHbIx geom_data u HaxkmuTe OK.

-
Choose dataset M
Object(s):
- -
» A show objects from sublevels Mame Location
4 12 Areal = geom_data Linel < Areal
4 [-] Linel
& 010_Data Load and Geometry
3 020 MASW
1| i | 3
=

MoaoxkauTe, MOKa pacyeT AUCNEPCUOHHbIX M306paXKeHn 3aBepLumTca (McHesHeT TabandKa
«Calculating dispersion images»). o 3aBepLIEHNIO Ha 3KpaHe NOABUTCA AUCNEPCUOHHOEe
nsobparkeHune ana nepsoro B B Habope gaHHbIX:

16



BT Ao Import dispersion image Delete this image
from data options
" -

fenn
[ Higher modes

[¥]Fundamental mode

[} 7

B

500-

Remove

[] Theoretical curves

w
=]
=3

Phase Velocity (m/s)

~
=)
=1

T T
30 35
Frequency (Hz)

[AncnepcnoHHble n3obparkeHna paccunTbIBAOTCA aBTOMaTUYECKN Ana Bcex MB B Tekyliem
Habope AaHHbIX (B Hallem cyyae byaeT paccymTaHo 7 AUCNEPCUOHHbIX M306paXKeHni).

Mo ymonyaHuio n306parkeHne paccumTbiBaeTcsa B AManasoHe $pa3oBbix ckopocten oT 0 Ao 500
Mc ¢ warom 1 mc 1 gnanasoHe yactot ot 0 ao 70 'y, Ecnm n3obparkeHne npeBocxoguT npeanenbl
Mo 4acToTe UM CKOPOCTU, MOXKHO M3MEHUTb NapaMeTpbl pacyeTa, Haxas KHonKy “Calculation
options” 1 NOBTOPUTL NPOLLECC, HAUMHAA C BbIbBOopa Habopa AaHHbIX. B Hawem npumepe
yKasaHHble NapamMeTpbl pacyeTa HegoCTaTOYHO MHGOPMATUBHbI, NepBan BbiCLLIAA MOAA He
BXOAMUT B YKa3aHHbIN YacTOTHbIM AnanasoH. M3meHum napameTpbl Bo BKAaake “Calculation
options” Ha yKa3aHHble:

| Calculation Options

0 EndV 300

Start V

Step V EndF 120

[¥] Recalculate dispersion images

| OK ] ‘ Cancel

Onums «Recalculate dispersion images» No3BoasAET paccunTaTb ANCNEPCUOHHbIE N300OparkeHns
Cpa3sy Mo Ha*kaTuto Ha KHonKy OK. MNocne Toro, Kak HoBble M306parkeHUs ByayT paccumMTaHbl, Ha
3KpaHe NosBUTCA COObLEHNE O 3aMeHe CTaporo ANCNEPCUOHHOIO N306parkeHna ans
yKasaHHoro [MB. 3ameHum Bce n30b6paxkeHuna B Habope AaHHbIX, Haxas Yes to all.
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Dispersion image with Receiver midpoint = 4,88
and Source =0

already exists in list. Do you want to replace it?

[ Yes ][Y&ctoall][ No ][Notoall]

Pe3yanaT NMOKa3aH Ha 3KpaHe:

L e——E T T eREee— —re x|
Cacine Caeiton
from dat options
- Expor deasion inege

[¥] Fundamental
[7] Higher modes

[¥]Fundamental mode [l

(%)
=)
=)

-
ol
=)

w
@
£
=
o
o
)
>
o
b
L]
=
[

Frequency (Hz)

CneayrooLmm LWArom HeobXxoAMMO «U3BEYL» ANCMEPCUOHHYHO KPUBYIO MYTEM NMUKUPOBKM
n306paxkeHna No MakCMMymMy amnauTys. B JaHHOM nprMmepe Mbl pacCMOTPMM MpoLLecc
no/ly4eHnn paspesa nonepeyHbiX CKOPOCTEN C UCNONb30BAHNEM HE TONbKO GyHAAMEHTaIbHOMN,
HO M NepBO BbICLIEN MOAbl, KOTOPas OTYETNIMBO BUAHA B HALLEM Cay4yae.

Mo yMONYaHMIO aKTUBMPOBAH PEXMUM aBTOMATUYECKOM NMUKUPOBKN GyHAAMEHTANbHON MOAbI -
TOUYKM aBTOMATUUYECKM PACCTaBAAOTCA MEXKAY NEePBOM M NOCAeAHEN NO MAaKCUMYMY aMNANTYA B
YKa3aHHOM OKHe C 3a4aHHbIM LIarom, napameTpbl 3agatotca onuumen Picking parameters.

LLlenkHMTe oAMH pa3 1eBOM KHOMKOWM MbILIKN Ha MAaKCUMyME B 1€BOM YaCTU ANCNEPCUOHHOTO
n3o6paxkeHna N OAMH pa3 Ha MakCMMyMe B NPaBoi YacTu n3obpaxkeHna (Kak NoKasaHo Ha
PUCYHKe HUXKe). B pesynbTaTe ancnepcMoHHoe n3obparkeHune byaeT NponnMKMpoBaHO No BCEM
MaKCMMyMaM aMMAUTYA, C 3aZaHHbIM LIAaroM MeXKay 3TUX ABYX ToYeK. MI3MeHUTb NonoxeHune
TOUYKM MO3KHO, 3a¥KaB MPaByo KHOMKY MbILLM HA A@HHOW TOYKE N NepemecTuB eé B HyXKHOoe
MecTOo. YaaneHune TOUKM NPON3BOAUTCA ABOMHbBIM NPaBbIM LLEAYKOM MbILLIN MO TOYKE.

CrnaxkuBaHue NMKUPOBKM NPOU3BOAUTCA HAXKAaTUEM Ha KHOMKY CrIa*KMBaHMA ‘ Ha naHenu
MHCTPYMeHTOB. lMocne Toro, Kak pyHOAameHTabHaA MoAa NPONUKMPOBaHA, BKAOUYNTE

18



NMUKMPOBKY 10M BbiCcLIEN MOAbI, NOCTAaBMB ranky Hanpotns Model n BbiGpas ee B NpaBoi YacTm
OKHa. [TMKMpPOBKA NPOU3BOAUTCA aHANOMMYHbIM 0Bpasom.

[Job6eiTecb NMKMPOBKMU, CXOXKEN C KAPTUHKOM:

-

[ Dispersionimaging s o ~‘-.- - ‘m - . - . - |l
— P
from data options
=

icki i [¥] Fundamental
@ e @ 48 E] Source 0 Picking Display
LR parameters [¥] Higher modes

[¥]Fundamental mode [l
[#]Mode 1
[ Mode 2

[ Add ] [Remove]

[ Theoretical curves

2
£
=
=
b
@
=
o
@
o
=
a

Frequency (Hz)

| BblgeneHune Kak pyHaAamMeHTaNbHOM, TaK U BbICLUMX MO/, HAa ANCMEPCUOHHOM M306paXKeHUN He
BCeraa ABAAeTCA NPOCTOM M 04HO3HAYHOW Npoueaypoi. BoiaeneHne dyHAaMeEHTaNbHOW MOAb!
MOMKET BbITb OC/IOXKHEHO KaK NpeobnagaHnem BbICLLIMX MO, TaK U AOCTaTOYHO LNPOKUM
MaKCMMYMOM Ha HUXKHUX YacToTax. CiegyeT MMeTb BBUAY, YTO M3MEHEHWNE NMUKUPOBKU B
OTHOCMTENbHO HEBObLUMX Npeaenax MOXET Bbl3blBaTb 3HAYUTE/IbHOE OTK/IOHEHUE CKOPOCTEN B
Pe3yNbTUPYIOLLEN MOAENMN.

Mocne Toro Kak NMMKMPOBKA OAHOTO M306parkeHUs 3aBepLIeHa — nepenauTe K ANCnepcuoHHoOMy

488
N306paXKeHMto, OTHOCALLEMYCA K cneaytowemy MB, Haxkas CTPesiKy BNpaBo ‘RM K D soeeo ‘

Ha MaHen MHCTPYMEHTOB. MPOoNMKMUpPYITe OCTabHble M300PaXKEeHUA MOXOXKMM 0bpasom:
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[} Dispersionimaging e L w.“.

> w— . —C |

Calculate Calculation = — l —
from data options
Export dispersion image Delete all images

Fundamental
Higher modes

[|Fundamental mode [l
[#Mode 1

[F] Mode 2

l Add ] [Removel

[] Theoretical curves

Phase Velocity (m/s)

50 60
Frequency (Hz)

[ Dispersionimaging s

Coton
options i RS
e

[¥] Fundamental
Higher modes

[“|Fundamental mode [l
[¥]Mode 1
[F] Mode 2 1]

[ Add ] [Remove]
[7] Theoretical curves

Phase Velocity (m/s)

T
50 60
Frequency (Hz)

20



Dispersion imaging s . “‘"m. e e @ﬂlﬂ

. p——
Calculation
options x A
Export dispersion image Delete allimages

Fundamental
parameters Higher modes

[] Theoretical curves

Phase Velocity (m/s)

50 60 70
Frequency (Hz)

[} Dispersionimaging s

ions
=

200

Calculation

Fundamental
[¥] Higher modes

Fundamental mode [l
Mode 1
[FlMode 2 3]

[ Add ] [Remove]
[7] Theoretical curves

-
n
k=

Phase Velocity (mJs)

-
1=
o

; —
50 60
Frequency (Hz)
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(/) Dispersionimaging e o “—-. m - NP ————— C= =

_ e
from data options
Export dispersion image Delete all images

Fundamental
Higher modes

[¥|Fundamental mode [l

- (5]
o =)
=1 o

Phase Velocity (m/s)

-
=)
=)

50 60
Frequency (Hz)

[} Dispersionimaging s

Crictiotion Import dispersion image Delete this image
options - —
Export dispersion image Delete allimages

Fundamental
[¥] Higher modes

[#|Fundamental mode [l
[#]Mode 1

[ Add ] [Remove]

[7] Theoretical curves

- ~
n =1
k=] o

Phase Velocity (mJs)

-
1=
o

50 60
Frequency (Hz)

Mocne Toro, KaKk Bce KpMBble NPOMUKUPOBAHbI, HE06X0AMMO A06aBUTb UX B CMIMCOK KPUBDIX,
KOTopble byayT yyacTBoBaTh B 06paboTKke (byayT nodaHbl Ha BXxoA npoueaypbl MHBepcun). Ana
atoro HaxkmuTe Add all curves cnesa B oKHe pacyeTa ANCNEPCUOHHbIX U30b6paxkeHuni. B
pe3ynbTaTe KpUBbIe MNOABATCA B CMUCKE M1aBHOTO OKHA NPOEKTa:
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 MASW Manageh ol
- i
Curves:
/| | Receiver midpoint Source Dispersion i
[7] RM 4,88 S0 e
V] RM 5,12 5025
RM 5,38 S05 Inversion
RM 5,62 5075
RM 5.88 S1 Delete curve
[V] RM 6,12 S125
[¥] RM 6,38 15 T
Import curve
Export curve

[Ipoueaypa uHBEepCcUU

I'Iepep, TEM KaK Ha4aTb npouecc nop,6opa KpwuBbIX, H606X0,£|,MMO 3a4aTb Ha4Ya/IbHYO MOo4e b
cpeabl. HaxkmuTe KHoOMKy Inversion - noaBuTca agvanor Bbibopa Tuna 3ano/IHeHUA HayaibHOM
moaenu.

7

Initial model is empty

i

Bbibepem aBTOMaTMUYECKOE 3aMo/IHEHME, HaXKaB KHOMKY «Ja». B pe3yabTaTte NoABMTCA OKHO
3a/aHMA NapaMeTpPOB Haya/IbHOW MoAEeNu.

Bbi6op NapameTpoB Haya/ibHOM Mogenu:

1. FnybuHa go nonynpocTpaHcTea. MpnbansntenbHyro oueHKy rnybuHbl 40 NOAynpoCcTpaHCTBa
cnepnyet BbIbUpaTb UCXOAA U3 OAHOMN TPETU - MONOBUHBI MAaKCMMaNbHOW AJIMHbI BOAHbI. [pwn
3TOM cnegyeT NOMHUTb, YTO MPU UCMOJIb30BAHUM BbICLLIUX MOA INyOUHa NPOHUKHOBEHMA AN
OZHOW U TOM e YacToTbl yBennympaetca. Onpesenmm MakCMMaabHY AJIMHY BOHbI U3
ANCNEPCUOHHOTO M306paXkeHns, oTHocAleroca K nepsomy MB. KpaliHAA TOuKa umeet
yactoTty ~ 18.5 'y, 1 $ha3oByt CKOPOCTb ~ 82 M/C, YTO COOTBETCTBYET AJIMHE BO/IHbI NPUMEPHO
paBHOW 4.4 m.

3agaanm rnybuHy o0 NonynpoCcTpPaHCTBA, PAaBHOM 2 M.
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2. YcTaHOBMTE OCTanbHble NapamMeTpbl KaK MOKA3aHO Ha KapTUHKe:

m - — — =
- Model and inversion parameters M

Model parameters

Layers thickness
() Uniform
@ Progressive

Inversion parameters

™ ~ Use modes
Number of iterations 10 -

@ Fix pos {recommended)
) Fix Vp

{

Higher

Number of layers f57 3 HalfSpace Depth 2
Density 2 :

Poisson'sratio  0.35

Fundamental

—

Haxmute OK, noABUTCA OKHO € M306pameHmeM dBTOMaATUYECKU I'IO/'Iyl-IEHHOl\;I Ha4YaNbHOM

MoJenu:

8 ineson |

T A—— —. ———

File Zoom Parameters Tools Help

BERLE

—_
E
=
=
=
=3
o
a

Receiver midpoint

5,62

Depth (m)

X=514 Depth=0,039 Vs =71

TpeyronbHUKaMn 0603HauYeHbl CPEANHHbIE TOYKM PACCTaHOBKM, K KOTOPbIM NPUBA3aHbI KPUBbIE,
a COOTBETCTBEHHO M NpoduIM NonepeyHbIX CKopocTen. NepenanTe B pexkMm noabopa KpmBbIX,

LLEe/IKHYB ABOMHbIM LLEYKOM 1IEeBOM KHOMKOM MbILLM Ha TpeyroabHuKe nepsoro M.
MoaBMTCA OKHO Noabopa KpmBbIX. [0 yMONYaHWUIO, YEPHBIM LLBETOM B HEM OTObparkaeTca
nponuKkMpoBaHHan GyHAAMeHTaIbHaA KPMBas, 3e1eHbIM — KpuBasa 1o BbiCLIE MoAbl.
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Edit model . e

Receiver midpoint [4.88 |5 Source 0 RMS emror lterations

275

175

Velocity

H '
10 2 30 40 70 80 90 100 110

50 6
Frequency (Hz)
Lockonedt: ) Vp © Vs @ v

Theoretical curve

[ Agom ][ savess. |

@Fundamental mode [l
[@]Mode 1
{Theoretlcal curve ] [ Load ‘ [TIMode 2 [ ]

h Vp Vs v

v e [0 o

0466 148 7 035

0527 |148 |71 035
0595 |148 |71 |035

HS 152 |73 035 [

o

NN

Export curve

(o ] [ comed ]

B HUMKHEM YacTM OKHa oTobparkaeTcsa HayaibHaa MOAE b CPesbl, UCXOAA U3 TEX MapPaMeTPOsB,
KoTopble 6bl1n 3a4aHbl HAMM paHee. YTobbl 0TO6Pa3nUTb TEOPETUYECKUE KPUBbIE A1A AAaHHOM
mogaenu, Haxkmute Theoretical Curve — oHK ByayT M306paskeHbl KPaCHbIM LLBETOM:

Edit model e — —— [P
Receivermidpoint 488 |+ Source 0 RMSemor 6 herations
0
275
e
175
=
81
S
$
125
I
I
I
2] '
10 20 30 40 70 80 90 100 110

50 60
Frequency (Hz)

Lockonedt: &) Vp O Vs @ v Theoretical curve

h Vp Vs v

y Pl [n o3

lodes |148 |7 035

0527 |48 |71 |03
o5 |148 |71 |03

HS 152 73 035
= { Export curve 1

Auto fil

©

Save as...

[ J
- [Theoralcal curve J [ Load ] [FIMode 2

INININ NS

[ ey

——

[ Cancel |

Kak BUOHO U3 pUCYHKA, AN5 AaHHOM MOAENN cpeabl, YKa3zaHHOM B Tabamue, NepBOM BbICLLIEN
MOZbl HA YacToTax HMXKe 55 Iy He cywecTByeT.

3anyctute npouecc nogbopa TeOpeTUYECKUX KPUBbIX, HaxkaB KHOMKY Run Inversion. Ha Kaxkgon
nTepaLmn TeKyLAa MoAe b Cpebl U COOTBETCTBYHOLME el Kpusble 06HoBAAIOTCA. Mpouecc
OCTaHaB/IMBAETCA NPU AOCTUNKEHUW YKa3aHHOM cpeHeKBaapaTUYecKon ownbku. Pesynbrat
nogbopa KpuBbIX ANA faHHOro MB BbIrNAAUT cnepyowmm obpasom:
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Edit model e o o= 3

Receiver midpoint |4.88 +| Source 0 RMS emor 3.5 Iterations: 1/10 converged!

275

Velocity

it .
seass
o
10 20 3 4 5i 60 70 80 90 100 1{0
Frequency (Hz)
Lock onedt: () Vp Vs @ v Theoretical curve
h Vp Vs v p [ Auto fill l | e i [VIFundamental mode =
v|Mode 1
l Ha 148 7 035 |2 =
} lTheoreticaI curve ‘ ‘ Load I [FMode 2 .
0466 |148 il 035 |2
0527 |148 71 035 2 L Run inversion I ‘ Undo I
0595 |148 71 035 |2 ‘ s
HS 152 73 035 |2
[ Export theoretical curve ! L
[ Apply ‘ i Cancel I

d

Mbl BUAMM, YTO NoAbopa KPUBbIX HE MPOU30LLJIO (M3MEHEHME KPUBBIX HE MPOUCXOAMUT). ITO
CBSI3aHO C TEM, YTO HavasibHasA MoZenb bblna BbibpaHa HeyAauyHo, BCNeACTBUE Yero MHBepcuA
«CBANMNACb» B NOKANbHbIN MUHUMYM. PelieHnem npobnembl aenaetca Bbibop gpyroi (bonee
NPaBUIbHOM) HaYaNbHOM MOAENU JNA NpoLEeaypPbl MHBEPCUMN.

I'Ipe,u,naraeTcn HECKOJZIbKO DELLIeHMf;i I'IpO6I'IeMbI Bbl60pa Ha4YyanbHOM moaenun B JaHHOM Cny4dae:

1) OTKNOYNTbL KPUBYIO BbICLIEN MOAbI U CAENaTb MHBEPCUIO ANA GyHOAAMEHTaIbHON MOAbI.
[anee ncnonb3oBaTb NOAYYMBLUYIOCA MOAENb KaK Haya/ibHYIO NPU MHBEPCUU 0BENX MOA.
MOCKONbKY MHBEPCUA C UCMONb30BAHMEM BbICLIMX MO, NO3BOSAET YTOYHUTb MOAE/Nb, KOTOPYHO
MOKHO NONY4YUTb U3 PyHAAMEHTaNbHOM MOAbI, AAaHHbIN BapUaHT ABNAETCA BNOAHE
KOPPEKTHbIM.

2) MepeiiTn Ha gpyroit MNB, caenaTtb MHBEpPCUIO AnA 0b6enx Mo Ha HEM, MCNONb30BaTb
NONYYMBLLYIOCA MOZENb AN1A OCTaNIbHbIX NYHKTOB NpMéma. [laHHbI BapuaHT TaKKe ABAseTcA
KOPPEKTHbIM, OAHAKO Mbl He 3aCTPaxoBaHbl OT TOro, 4YTO Ha cneaytowem MNB HavyanbHaA moaenb
6yaeT AO0CTaTOMHO XOpoLla ANs TOro, YTobbl MHBEPCUA cownach Ana obenx mog (B NpoTMBHOM
cnyyae npuaétcs npuberHyTb K BapuaHTty 1 1 Ha aTom [1B).

Bocnonb3ayemcsa nepBbiMm cnoco6om. OTKAHOUYMM BbICLLYIO MOAY B CUCKE KPMBbIX M 3anyCTUM
npouecc nogbopa, Haxkas Run Inversion. Pe3ynbTaT nokasaH Ha KapTUHKE:
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Tenepb BKIOYMM BbICLLYIO MOAY W 3aMyCTUM NpoLecc ewe pas. ITo byaeT o3HayaTb, YT Tenepb
Mbl MUCMOJIb3YEM Haya/IbHYI0 MOZENb, MOJIYYEHHYIO MHBEPCUEN GyHOAAMEHTaIbHOW MoAbl, ANA
nHBepcumn obemx moa. BUAHO, YTo NpM TaKOM NoAxXoAe NHBEPCUA 3aBepLUMNACh YCNELLIHO,
KpuBble NoAo6paHbl, MOAE /b MONepPeYHbIX CKOPOCTEN 0OHOBMIACb MO UTOraM COBMECTHOIO
noabopa AByX MOA.
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lpumeyaHue 4

JlaHHbIl No0x00 He As8ag9emcsa 06583amesbHbIM U e0UHCMBEHHbIM, OH Obis MPOOEMOHCMPUPOBAH
019 03HAKOMIEHUA C HEKOMOPbLIMU 803MOMCHOCMAMU MPO2PAMMbI U BO3MOHCHbIMU 100X00amu
K peweHuro 3a0a4, Komopble Mo2ym 803HUKHYMb 8 rpouecce 06pabomxu 0aHHbIX
M0B8epPXHOCMHbIX 80/1H. Bo MHO2uUX cay4asx uHeepcua pabomaem ¢ UCX0OHOU asmomamu4ecKu
3anosHeHHoU moodenbro 019 0beux Moo cpasy. B amom moxcHo ybedumobca Ha meKyuwem
npumepe, 3anycmus uHeepcuro 014 opyaux [1B.
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BaxcHbIM MOMEHMOM Mmakxce A8A9emca mom ¢pakm, Ymo MUKUPOBKU cOenaHHble

rnoselzosamesiemMm mocym omsiu4ameca om mex, Ymo npusedeHb/ Ha KapmuHKax eble. 3mo

03Ha@4Yaem, Ymo Ha4as1bHAA MOOEsb MAKHE MOXEem HeMHO20 U3MeHUMbCHA. Jlpyaaa HayaneHaA

MoOesb MoXem npueecmu K 0py2um pe3yabmamam UHeepcuu (Hanpumep, UHBepcus Moxem

colimucb 015 08yx Mo0O cpa3y Ha nepsom [1B).

Haxkmute kKHonky Apply — Tekywan mogenb ans MB 0 oTo6pa3unTcs B OKHE UTOrOBOW MOAENN

Inversion:

- —

Inversion

=

File Zoom

BHELE

Parameters Tools Help

Receiver midpoint

Depth (m)

Vs

Depth (m)
@
3

X =5,61 Depth =0,0161 Vs = 71

Kak yrKe 6bl10 CKaszaHo paHee, npouecc Noabopa KPMUBbIX CUNbHO 3aBUCUT OT Bblibopa

HayanbHOM moaenun. Mo3Tomy NOCTYNMM cneayowmm obpa3om — pacnpocTPaHUM MOAENb,

nogobpaHHyto Ha nepsom B Ha ocTanbHble MB, TeM cambiM UCMOb3YA €€ KaK HaYabHYyto. [nA

3TOro B OKHe Inversion HaxXmem NpPaBoi KHOMKOM MbIWK HA TpeyronbHUKe 3Toro MB 1 Bbibepem

onuuto Spread this model to all shot points.

Inversion

File Zoom  Parameters

BERLE

Tools Help

Receiver midpoint

5,62

Depth (m)

X =5,07 Depth = 0,0402 Vs = 68

Depth (m)

Tenepb, MMeA AOCTAaTOYHO pPeaMCTUYHYIO HavabHYO moaenb ana scex B, 3anyctnm

WMHBEpCUIO AnAa Bcero npoduns, Haxas KHoMNKy Run Inversion @ Ha naHenu 3agad. Pesynbrar

MHBEPCUUN NOKA3aH Ha KapTUHKE:
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Eile Zoom Parameters Tools Help
&

Receiver midpoint
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5,38 5,62
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125

100

75

Depth (m)
Depth (m)

X = 5,02 Depth = 0,0156 Vs = 58

[Onsa npoBepKM KayecTsa Nnoabopa KpMBbIX Ha /1lobom 13 MNB Heob6X0AMMO ABOMHBLIM LLENYKOM
KMKHYTb Ha TpeyronbHUK MNB — noasuTca okHo noabopa Ans AaHHOW KPUBOWA.

JaHHoe n3obparkeHue npeactaBnineT cobon pacnpegeneHme CKOPoCTeN NoNepPeYHbIX BOH U
ABNAETCA UTOrOBbIM PE3YNbTAaTOM, KOTOPbI MOKET BbITb BbIrPY»KeH B ceTo4YHbIN dain (*.grd)
ANA AanbHenwWwmx pabor.



IIpuioxeHue

MeTtoauKa nposeaeHUA NOAEBbIX pa60T no metoay MHOroKkaHalibHOro aHasinsa
NOBEepPXHOCTHbIX BOJIH

Bbi6op napameTpoB paccTaHOBKM Npu NpoBeaeHUn HabaoaeHnn no metoay MASW Hanpsamyto
CBA3aH C »KeJlaeMOoli TOpU30HTa/IbHOM N BEPTUKa/IbHOM pa3peluatollen cnocobHocTbo. nHa
npuemHoi AnHum (D) cBA3aHa C MaKCMManbHOM ANNHOM BOHbI (Amax): D= Amax, npu aTom
MaKcMManbHas rnybuHa, ANna KOTOpoW MOXKET ObiTb BOCCTAHOB/IEHA CKOPOCTb NOMepeYHbIX
BOJIH, OnpeaenaeTca Kak NosoBMHa Hanbonbluen ANNHbI BONHbI: Zmax= Amax/2.

C opyroi CTOPOHbI — PaccToAHME MeXKAy NpuemHnkamm (dx) cBA3aHO C MMHUMaNbHOMN AAMHOM
BOJIHbI (Amin) 1, COOTBETCTBEHHO, MMHMMAaNbHOM rNyBuHOM nccnenoBanua (Zmin): dx= Amin,
Zmin= Amin/2. Ha npaKkTu1Ke, 04HaKo, OCHOBHOW $aKTop, onpeaenatolnin MakCUManbHyo
OJINHY BO/THbI — UCTOYHUK. OBbIYHO, 3TO NepBble A4ECATKM METPOB.

B KauyecTBe NPUEMHNKOB PEKOMEHAYETCA UCMO/Ib30BaTb HU3KOYACTOTHbIe (4.5 u)
BEPTUKANbHblE MPUEMHMKN. MIcNONb30BaHME HU3KOYACTOTHbLIX MPUEMHUKOB NO3BONAET
006UTbCA perucTpaumm BoaH ¢ 6oabluei ANAMHOM BO/IHbI, YTO COOTBETCTBEHHO yBEIMYNBAET
rnybuHHoCTb MeToaa. Mcnonb3oBaHe 601ee BbICOKOYACTOTHBIX MPUEMHMKOB TaKKe
A0MyCTUMO.

PaccToAaHMe NCTOYHUK — NepPBbIN NPUEMHUK Yalle Bcero Bblbupaetca ot 1 o 4-x pacctoaHui dx.
Hanbonee ncnonbayembiit Tn HabawaAeHU Npyu NpoBeaeHnN paboT No AaHHOMY meToay —
«NPodUNINPOBAHMEN, T.€. UCTOYHMK MepemMeLL,aeTcs BMeCTe C NPMEMHOM PAacCTaHOBKOM Ha
onpeAeneHHbIN Wwar, KoTopbln BbIBUpaeTca Ncxoaa U3 ropu3oHTaNbHOM paspeLlatoLeit
CNocobHOCTN meToaa.
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