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IIpy>kHa cumMmerpisa i mapamMeTpu a3UMyTaJbHOI aHI30TPOMIl
celficMi9HUX XBHUJIb OCaJIOBOl TOBMIi 3a JAHUMMU METOILY
BEPTUKAJBHOTO ceiicMivHOro mpodiIfoBaHHS

(IIpedcmasaeno axademivom HAH Yrpainu B. 1. Cmapocmenkom)

Hlrazom ineepcii induxampuc npomenesux weudkocmet x6a3ino3dosocHvoi, “weudkoi” ma
“nosiavhol” K8a3inonepeuHUT T8UAL, Akl obuucseni 3a danumu memody BCII, enepwe eusna-
YEHO CUMEMPIIO T NOSHUT HADID KOMMOHEHI MEH30PHOT MAMPUYT NPYAHCHUT CTNAAUT T NPYIHC-
HUT nodamausocmets Yy cmandapmuil axycmuyHit cucmemi xoopdunam. Bemawnosaero, wo
NPYHCHT CMANE 2AUHUCTNOT NMOBULE MAIOMB NAGHANOHY MPUKATHHY CUMEMPII0, G KAPOOHAMHG
MOBULE — AKCIAALHY POMOIUHY cumempiro. Beaununa iHmezpaisvhozo KoediuieHma npyicHoi
anizomponii cmanosums matioice 22%. Bnepue 6usnanueno no630062iCHi HOPMAA | aKYCTUHI
oci 0cadosuxr Mosw, 36 AHUMY NOABOBUT CEUCMIYHUT cnocmepescens. Jlano ouinky noxubok
ANPOKCUMAULL NPYAHCHOT cumMempPii 0cadosuT Mmosw, MOJEAAMYU NONEPEUHO-I30MPONHOL i POMOIY-
1ol cumempii. osedeno, wo makxa anpokcuMayis iICMOMHO 3MIHIOE TAPAKMED A3UMYMANOHOT
AHIZOMPONTT CEUCMINHUL TEUAL A CHPUMUHIOE 3HAWHI NOTUOKU, WO 3HAUHO SHUMCYE edek-
muericms 3D ceticmoposdsidry npu nowykaxr Ha@mu i 243y 6 CKAGOHUT 2e0A02T4HUT YMOBAL.

[Tapamerpu a3zuMyTaJbHOI CeICMITHOI aHI30TPOMIl KOHTPOJIIOIOTHCS THUIOM CHMETPIl CTPYKTYP-
HUX €JIEMEHTIB I'e0JIOTIHOIO CepeJIOBUIIA, Iie IiITBep/IKy€eThest Teopemoro Heitmana—Kiropi [1, 2.
st MaTeMaTUIHUX PO3PAXYHKIB (ha30BUX i IPOMEHEBUX XBUJIb 3aCTOCOBYIOTH JIiHEAPU30BaH] 3a-
JIE?KHOCTI 3 BUKODHCTAHHSIM T1apameTpis anizorpornii Tomicona [3] 1 JIsixosinpkoro-Ilpankina [4].
IIpu 3acTocyBaHHi JliHEAPU30BAHUX MOJIEJIEH 3aJIMINAECTHCA BiJIKPUTUM UTAHHS OIIHKU CTYIEHS
Ha/JIIITHOCTI OTPUMAaHUX AIlOCTEPIOPHUX JAHUX, TOMY MO MPAKTUYHO BIJICYTHI JaHl MPO NPYKHI
cTaJii i peajbHy a3UMyTaJbHY aHI30TPOMII0 OCAJIOBUX TOBIII.

Byso Busnateno moBHuit HaOip KOMIIOHEHT MATPUIL TEH30pa HPYKHUX MOCTIHHUX y HabJIM-
JKEHHI TPUKJIHHOI CUMETPil Ta OIIHEHO XapaKTep a3uMyTaJbHOI aHI30TPOINI CeHCMIYHIX XBUJIb
3a pesyJibTaTaMy MOJbOBUX ceficMivaux cnocrepexkenb BCIT [5, 6]. st BusHaueHHsT HPYKHUX
CTaJIMX 0CaJIOBOI TOBII 3aCTOCOBYBABCS METO/I, iIHBEPCIT IHAUKATPUC TPOMEHEBUX IITBUIKOCTEN Pi3-
HOI moJisipu3aliil, siKiil JieTajabHO onucanuii B podorax |1, 2, 7, 8|. Linbosa dyukiis ®(F) mana
TAKUUA BUTJIAL:

M
- 2
@) =Y VY -VvIP, (1)
m=1
e V,ﬁf), Vn({) — eKCIIepUMeHTaJIbHI Ta 00YHnC/IeH] 3HAUYEHHsT IPOMEHEBUX IMIBUIKOCTEN Pi3HOI 1mo-

asgpusanii (e, r = 1,2,3; 1 — kBa3ino3nosxus, 2, 8 — KBaszinomnepedni — “mpuaxa’ i “mosiapHa”)
y Mm-HaIpsiMi BUMIPIOBaHb, T — BEKTOP IIyKaHUX mapaMerpiB po3mipuocti N, sikuit Bkjodae 21
KOMIIOHEHT MaTPHIll IPYKHUX MOCTIMHNX, TYCTHHY Ta KOMIOHEHTH BEKTOPa XBUJIBOBOI HOPMAaJIl
7i (y BUNAJKY BHUKOPDHCTaHHsI TPOMEHeBOI MBUIKOCTI). KoMIoHeHTH 7i TOBHHHI 3a710BOJIBHSITH
YMOBY OpPTOTOHAJILHOCTI:

n?+nj+nj=1. (2)

© T.T. Iponaiteona, I1. M. Kyssmenko, A. C. Buksa, 2014

ISSN 1025-6415  Jlonoeidi Hauionasvhoi axademii nayx Yxpainu, 2014, Ne11 109



I

Daz0Bi MBUIKOCTI ¥ BEKTOPU TOJISIPU3AIIT TPYKHUX XBUJIb 3HAXOJSTH 13 PO3B’sI3KYy DIBHSHHS
I'pina—Kpicroddemns [9):

2 _

(Ty — pr#oy)Up = 0, (3)
ne I'y = Cijrinjny, — rensop Kpicroddderst; v — dbasoBa MBUAKICTD; 1; — KOMIOHEHTH BEKTOPA
xBuiboBoi Hopmat; Cjjp — TEH30p NPYKHHX cTamux; U; — KOMIIOHEHTH BEKTOpa IPYKHHX
3MilmeHb; p — rycruna; 0; — Tensop Kponekepa.

Aximmo 3ajanuii HAIPSM BEKTOPa XBUJILOBOI HOPMaJIi, TO 3 YMOBHU iCHYBaHHS PO3B’SI3Ky PiB-
HAHHS (3)

Ty — pv?6y| =0, (4)

3HaXOIUMO BJiacHi 3Havenus Tenzopa Kpicroddes Iy, ki 3 TouHicTIO 70 BEIUYUHN TOCTIHHOTL p
BU3HAYAIOTH (PA30Bl MIBUIKOCTI KBA3IMO3I0BXKHBOI V1, “MIBUAKOI. Vo Ta “HOBIIBHOI I3 KBa3imo-
[EePEeYHUX XBWIb (V] > Vo = U3).

[Tpy>xHi 3MileHHsT 130HOPMAIBHUX XBUJIb 3HAXO/ATD 3 PiBHsIHHSA |9]:

(T — pv?)jm

UjUp, = ~mbes
(F_pVQ)c

; (5)

ne (I'— pv?)jm — rensop Baemumii Tensopy (I' — pv?);m; ¢ — sroprka tensopa. Kommonenru

)

. . e
BEKTOPA IIPOMEHEBOI IITBH/KOCTI Vi( obuncioan 3a dhopmyiion [9):

v _ Ciju (T — PV2)jlnk'
’ 'U(F - pVQ)c

(6)

Yucnosi pospaxyaku (a30BuX MIBUIKOCTEH XBUJIb 3MIHCHIOBAIN MOAUMDIKOBAHUM METOIOM
Akobi [1, 2.

OckibKE arpiopi mpy»KHa CHMETpisi 1 IIPOCTOPOBa OPIiEHTAllisl €JIEMEHTIB CUMEeTPil yIOopsi-
KOBAHOT'O T€OJIOTIYHOTO CEePeOBUINA HEBiOMi, TO Ajd X BHU3HAUYEHHS B iHBapiaHTHO-IIOJISIPU-
3alliTHOMY METOJIi BUKOPUCTOBYETHCI BU3HAYEHUN CUMETPUYHUI aKyCTUYHUN TEH30D [, AKWAN
€ 3rOPTKOIO0 TEH30pa MPYKHUX CTAJUX 110 Hapi 30BHIMIHIX ab0 BHYTPIIIHIX iHJeKCIB [9):

piit = Cijji- (7)

Y 70BUIBHOMY HAIIPsiMi XBHJILOBOI HOpMaJli BiH BU3Ha4YaeThes [9] cymoro KBajparis da3oBux
MIBUJKOCTEN 3 OPTOrOHAJIHHIMHI BEKTOPAMU IOJISPU3AITii:

A7) = pgning = vi 4+ va + va. (8)
Sk BuIIMBaE 13 XapaKTePUCTUYHOIO PIBHSIHHS aKyCTHIHOrO TeH3opa [9]:
(i1 — Aoir) 1 = 0, (9)

Jie A — CKaJidp; BiH Ma€ TPW BJIACHI 3HAYEHHS (i1, (2, 3. KOXKHOMY BjIacCHOMY 3HAYEHHIO BiJi-
. . . =/ =/ =/ . .
noBiziae cpift Baacuuit Bektop X , X , X . BiacHi BeKTOpH yTBOPIOIOTH TPIKY B3a€EMHO OPTO-

ronasbHuxX BeKTOpiB [9]. fK BisgHavamocs D.1. Dpogoposum [9], 3a JOIOMOroO0 aKyCTHIHOIO
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TeH30pa MOYKHA €IWHUM YUHOM 3IHCHUTH OJHO3HAYHUI BHUOID OcCeil KOOpAMHAT B MOHOKJIiH-
HUX | TPUKJIHHUX Kpuctajax. [IpuiiMaioun 10 yBarm 1mi ocoOJIMBOCTI, MpaBy TPIWKY BJIACHUX
BEKTODIB aKyCTUYHOTO TEH30PA BUKOPUCTOBYIOTH siIK 0A3UC CTAHIAPTHOI aKyCTHYHOI CUCTEMH
koopunar |7, 9|.

[TapamMeTpn XapaKTepUCTHUIHOI TOBEPXHI AKYCTUIHOTO TEH30DA

parity =1, (10)

dKa B IIOJaJIbIIIOMY Ha3UBAE€TbHCA aKyCTHUIHUM eﬂiIICOI,ZLOlVI, BUKOPHUCTOBYIOTH JIJIsd BHU3HAYCHHA
cuMeTpil aKyCTUYHOTO TeH30pa. Ko Haiibiibiie BjIacHe 3HAYEHHS aKyCTUIHOIO TEH30DPa I10-
BHAYUTH [lg, HAfiMEHIE — [i,, & IIPOMIZKHE — fiy, (K Iie TPHUIHATO B KPHCTAJIOONTHUIIL), TOII
MOZKHA OOYHCIIATH IIapaMeTPU aKyCTHIHOrO ejincoina: Ly, = fig/ftm — aKyCcTU4Hy “TiHiiiHICTD;
Sy = fim/lp — AKYCTHUHY “CIIAHIOBATICTE.

ITobymoBa axycTnanoi Jgiarpamu-rpadika samexxnocti Ly, Bif S, /1a€ MOKIIUBICTE BUSHATUTH
HAJIEXKHICTD YIOPSIKOBAHOTO M€OJIOTTYHOIO CEPEIOBUINA, 0 TAKUX KJIACIB CHMETpIl:

sxmo L, =1, S, =1 — cdepuuna cumerpis (isorporte cepegosuie);

axmo L, =1, 5, > 1 — nnananbHa HOIEpPedYHO-i30TPOIHA CUMETPisl;

akmo L, > 1,5, = 1 — axciaabHa HOIIEPEYHO-i30TPOIHA CHMETPis;

axmo L, > 1, 5, > 1 — pombiuna miaHaibHa abo akciajabHa CHMETDis.

3a mapameTpaMy aKyCTUIHOTO €JIICOIa PO3PISHUTU TPUKJIHHY, MOHOKJIHHY Ta POMOIUHY
cuMeTpil HeMoxKauBo. s kiracudikalil reosIorivHOro CcepeoBUIla M0 IPyIax CHMETPil BUKO-
PUCTOBYETHCS CUMETPist MATPUIL NPYKHUX CTAJIUX Y CTAHIAPTHIN aKyCTUIHIN cHCTEeMi KOOP/IU-
HaT. [lepeTBOpeHHSI KOMIIOHEHT MATPUIIl PYKHUX CTAJINX y PODOUiil crucTeMi KOOpAUHAT C’;nnpq
Yy KOMIIOHEHTH MaTPUIli IPY»KHUX CTAIUX y CTaHJapTHill akyctuuniil cucremi xoopaunatr Cjki,
sIK& 3HAXOJUTHCS B MIPOIeci pO3B’sI3Ky 3aJadl, 3/1HCHIOITHCs 3a dhopmylioro [9):

!
Cljkl — a’ima’jnak)palqcmnpq7 (11)

JIe Qjyp — HANPABJISIOYl KOCUHYCH MiK BJIACHUMH BEKTOPAMU aKyCTHYHOIO TE€H30pa 1 OCAMH po-
60401 cucTeMu KOOPIUHAT.

st KiJTbKICHOT OIIHKW aKyCTUYHOI 1 MPY?KHOI aHi30TPOITl BUKOPUCTOBYIOTHCS IHTErpaJibHi
koedirienTn BiHOCHOI cepeHbOKBaApaTndHOl akycTudHol (A,) 1 npyzkHoi anizorpomii (A,) [9]:

A, = 1/3Kﬂl—‘M2p'+(ﬂl_'ﬂ3y'+(ﬂ2__M3y]-100%y (12)

3+ pd + pd

<Iﬁ%¥b;;;I?%>c- 100%, (13)

Je

(I?)e = (I'1)) + (13,) + (I55) +2((I',) + (T'l3) + (I'33)),
2 1 2 (14)
@mc=§WU + 3(Taning) — 2(Te)(Caning)],
() — KyTOBI Jy?KKHI 03HAYAIOTH OIIEPAIIII0 OCEPEHEHHsI 33 BCIMa HAIPSIMAMU XBUIBOBOT HOPMAJIi;
[41, M2, M3 — BJIACHI 3HAYEHHS aKyCTUIHOIO TEH30pa.
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Puc. 1. Jliarpama mapameTpiB aKyCTHYHUX €JNCOIMIB mimano-ramauctol (1), rmmaucroi (2) i kapbomaTtuoi (3)
TOBII 32 JJAHUMH CrocTepekeHb MeTooM BCIL; rpanung Mix miaHaabHUME 1 akclasbuuMm Tunamu cumerpil (4)

MoxkHa BuU3HAYATH, HACKIJILKU YIOPSIKOBAHE TI€OJIOTIvHE CEePEeIOBUINE BiAPI3HAETHCS B
Oy/Ib-SIKOTO, B TOMY YUCJ # HAHOJMKYOTO JI0 HHOI'O MOIEPEYHO-I30TPOITHOIO ab0 130TPOITHOrOo
cepeopuina |9]. [urerpasnbuuii i qudepeniianbauii KoedilieHTH ONEPevHOT IIPYKHOI aHI30TPO-
nil obuncoBaan 3a (GopMysIaMu, HaBeJeHUMU B poboTi [9], TakoK MOXKHA BU3HAYUTU PYKHI
MOCTIlH] HAWOINZKIOr0 ITOIIEPEIHO-130TPOITHOTO CEPEJIOBUINA JI0 38JAHOT0 aHI30TPOITHOTO Cepeio-
Bura. s onrumizanil po3s’a3Ky 3aadi iHBepcil 3acTocoByeThCa MeTor bpoiinena—Prerdepa—
Tlonbadapba—Illenno.

ExcniepumenTanbui gami. /s BusHadeHHsi TOBHOIO HAOOPY KOMIIOHEHT TE€H30PHOI MaT-
PUIl IPYXKHUX CTAJUX Y TPUKJIIHHOMY HaOJIM>KEHHI BUKOPUCTaHI PE3YJIbTATH IOJBbOBUX CIIOCTE-
pexxens Merogom BCII (paiton Ilisnennoi Ensbn) [5]. Meronuka ekcriepuMeHTAIBHIX CecMid-
HUX JIOCJIJIZKEHD TI0JIsirajia B MOEHAHHI CIOCTEPEXKEHDb 3a BIJIOUTUMHU 1 3aJIOMJICHUMHU XBUJISIME
Ha [OBEPXHI 3 IPSMUMHU XBUJIAME y cBep/yioBuHax [5|. PesysibraTu cBep/yioBUHHUX ceflcMivHIX
criocTeperkeHb KBasino3nosxkuix P i ksasimonepeunux SH 1 SV xBuib naseneHo y pobori [5].

JlJist BUBHAYEHHS CTAHJIAPTHOI CUCTEMU KOOP/JMHAT 1 aKyCTUYIHOI cuMeTpil BinK/Ia i 3 ob4unc-
JIEHUX BEJIMYUH NPYXKHUX CTAJIUX PO3PAXOBAHO KOMIIOHEHTH aKyCTUYIHOIO TEH30pa B pobodiit
cucTeMi KOOD/MHAT Ta 0OPAXOBAHO BJIACHI 3HaueHHst 1 Hanpsimu (Tabs. 1). 3a orpuManuMu pe-
3yJIbTaTaMi MoOY/I0BAHO JiarpamMy akyCTHIHOro emincoina (puc. 1).

Hageneni mani cBimgarh, IO HiMAHO-TVIMHUCTA, 1 TVIMHUCTA TOBINI MalOTh HaibLIbITy aHi3o-
TPOTIiI0, & CUMETPist AKyCTHIHOTO TEH30Pa BUSBUJIACDH ILJIAHAILHOIO poMbitHoi0. BekTop BiracHoro
3HAYEHHS [i3 TIMHUCTUX BIKI/IAJIB YyTBOPIOE Ky T 7,4° 13 BEpTUKAJIIO, & Y TIIAHO-TJIMHUCTO! TOBIII
neit Kyt menmmii —3°. KapbonaThi BiakIaam MaioTh akciaJbHy pOMOIUHY CHMETpIIO, & BIaCHHUM
BEKTOP aKyCTUYIHOI KOMIIOHEHTH [i3 KOJIIHEApHWII 0 BepTUKaJJi. BusHadeHo, mo MmmaHo-riau-
HUCTA 1 IJIMHUCTA TOBIIA MAalOTh ILIAHAJbHY TPUK/IIHHY CHMeTpiio, a KapOoHATHI Biakaamm —
aKciaJbHy POMOITHY.

JLJist KiIbKiCHOT OIIHKY CTYTICHS BiIXUJIEHHS BUPAXyBaHUX IIPYKHUX TMOCTIHUX 0CAI0BUX BiJI-
KJIAJIIB Bi/l HAHOIMKYIOTO 10 HUX IOMEPETHO-I30TPOIHOTO HAOIMKEHHS PO3paxoBaHi KoedillieHTn
[OTIEPEYHO-130TPOITHOT aHI30TPOIIT Ta BiIIOBIIHO MpYKHI MOCTIiTHI HAWOIMKIOTO JI0 HUX TOITe-
PEYHO-130TPOITHOTO cepeoBHIla. Bemmaman koedillieHTiB MomepevHol Ipy»KHO1 aHi30TPOIT 115t
JIMHUCTUX Biak/ais 6iibime 17% (taba. 2). Ile osnavae, o nomnepeaHo-i30TporiHe HabIMzKeHHsT
€ rpyouM. Y TabJuIl IpeCcTaB/ieHl pe3y/IbTaTh BU3HAYEHHs MPYKHUX MOCTIHHUX KapOOHATHOL
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Tabaruysa 2. Tlomepedno-i30TporHa ampokcuMartist TpyKHuX craaux Cr,,, ['Ila

Mopceki Bigkaamm,

Oca10B1 Biakaaam S—T

Marpuuni ingekcu, mn

miImano- . .
- ruHUCTI | KapboHATHI Kpeiiga BAITHSAK
11 8,52 8,51 14,96 10,1 24,1
33 7,14 7,02 13,85 9,4 20,9
44 0,95 0,91 3,44 1,8 4,7
66 2,53 2,49 3,65 2,1 6,0
12 3,46 3,52 7,67 5,9 12,1
13 4,92 4,68 7,28 (0,9) (2,0)
TaTerpanbuuit Koedimient:
morepevHol npy»KHol aHizoTponii, % 17,7 17,5 12,7 — —
npy»KHoi anizorpomii, % 12,7 13,5 3,1 22,7 22,9

. . 3 3
IIpumirtka. lycruna kpeiian 1,93 r/cm”; rycruna Banasaky 2,21 r/cM”. Y KpyIiux JAy»KKax — 3HAYEHHs IPYKHUX
cranux Ci3, SIKi OTpUMAaHI eMIIPUYHAM LIUISIXOM aBTopaMu po6oru [10].

TOBIII 3a JaHUMU ceficmiunux crocrepexkenb [10]. 3 maBemenux ganux 6adnmo, mo orinku Ci3
KapOOHATHUX MOPIT MOPCHKUX BiAKIAIIB, SIKi OTPUMAHI eMIIIPUYHAM ILISXOM, BUIBUIUCH iCTOT-
HO 3aHIKEHUMU.

ITapameTrpu auizoTporii 06’eMHUX IIPY2KHUX XBUJIb. BU3HaAYEHHS TOBHOTO HAOOPY KOM-
[MOHEHTHU TEH30PHOI MATPUIIl IPYKHUX CTAIUX 00yMOBJIIOE YUCJIOBI PO3PaxXyHKHU IIapaMeTPiB a3u-
MyTaJIbHOT aHI30TpOIIT 06’eMHIX XBUJIb B 0CAI0BUX TOBINAX |1, 2|, inaukarpuc ¢hazoBux mBuaKoC-
Tell, KyTiB BIIXUJIEHHS BEKTOPIB IPYKHUX 3MIIMEHDb Bijl HAITPAMKY XBUJIbOBOI HOpMaJTl KBa3immo3-
JIOBXKHIX XBUJIb Ta KOeMIMI€HTIB JudepeHIiaabHol MPYKHOI aHi30TPOIIil, TOBEPXOHbL pedpaKIiil
1 XBMJILOBUX TTOBEPXOHb.

Takum auHOM, Ha TiCTaB] IPOBEIEHOTO JTOC/TIIXKEHHST MOKHA 3p00OUTH TaKi BUCHOBKH. B mpo-
1ieci iHBepcil IpoOMeHeBUX 1HANKATPUC KBA3IMO3/I0BXKHIX 1 KBa3iIIOIEPEeYHNX XBUJIb, sIKi BU3HAYEHI
merogoM BCII, BcranoBieHo cumerpiro i moBHU HAbIp KOMIIOHEHT TEH30PHOI MATPUII IPYKHUX
craymx ocanoBux mopin. Cumerpiss TEH30pPHOI MATPHUIN MPYKHUX CTAJIUX IIIAHO-TJIHHUCTOI Ta
[JIMHUCTOI TOBII BUSIBUJIACS IJIAHAJIHHOIO TPUKJIHHOIO, & KAPOOHATHOI — aKCiaJbHOIO POMOITHOIO.
B rimmHMCcTHX 1 KApOOHATHUX OCATOBUX TOBINAX BUABJIEHI OCOOIUBI HAIIPSIMHU — TIO3/I0B>KHI HOpMa-
Ji 1 akycTH4HI 0Cl, SKi CHOCTEPIralnThesl y KpucTaigaxX MiHEpasiB i TeKcTypax ripebkux nopif [1].

[Toxazamo, 10 anpOKCUMAIlist MaTPUIL MPYKHUX MOCTIHHUX TPUKIIHHOI cuMeTpil Oibir cu-
METPUIHIMHI MOIEJISIMI, 30KPeMa, POMOIUHOI Ta IMOMePeTHO-i30TPOITHOT CuMeTPil, He JIUIIe iICTOTHO
3MIHIOIOTh ITPOCTOPOBHUII XapaKTep a3suMyTaJbHOl aHI30TPOII]l CeHCMIYHUX XBU/Ib, & U CHpPUYH-
HSIOTHb 3HAYHI MOXUOKM IIPU BU3HAYEHHI aHI30TPOIIl CeCMITHUX IIBUIKOCTEI.
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I'. T. IlponaiiBona, II. H. Ky3pmenko, A. C. BerxkBa

Yipyras cuMMeTpusl U IapaMeTpbl a3UMyTaJbHOU aHU30TPOIUU
CeICMMYECKUX BOJIH OCQ/IOYHOI TOJIIMN 110 JAaHHBIM METOJAa
BEPTUKAJIBHOIO CEliCMUYIECKOTO0 NPOUINMPOBAHUS

Iymem uneepcuy uHIUKGMPUC AYHEBVIT CKOPOCTNEY K8a3UNpPodosvhot, “Guicmpot” u “medrennoti”
KBA3UNONEPEUYHDIT BOAH, SOIHUCAEHHBLIT 10 danHwum memoda BCII, enepswie onpedeaena cummem-
PUA U NOANBIT HAOOP KOMNOHEHM MEHIOPHOT MAMPUUDL YNPY2UL NOCTNOAHHLT U YNPY2UL No-
damausocmetl 6 cmandapmmoli aKyCMuUYeckotll cucmeme Koopouram. YCmaHo8AEHO, WMo Ynpy-
2ue NOCMOAHHBIE 2AUHUCTION MONULY UMENOM, NAGHAALHYIO MPUKAUHHYIO CUMMEMPUIO, & Kap-
6OHAMHAA MOAULE — GKCULADHYIO DOMOUMECKYIO Cummempuro. Besuwuna unmezpasoHozo Kosp-
Puyuenma ynpyeoti anuzomponuy docmuzaem noumu 22%. Bnepevie onpedeaenvt npodosvrovie
HOPMAAU U AKYCTNUMECKUE OCU 0CAOOUHBIT MO, NO OGHHBIM NOAEBHLT CEUCMUMECKUT HabA0de-
Huti. Onpedesenvl 0yeHKy noepeusHocmets annPoKCUMAUUY YNPYaot CUMMEMPUL 0CAO0THLT MOAUL
MOOCAAMU MONEPEUHO-USOMPONHOT U pombuveckol cummempuu. Jlokasaro, wmo makas annpo-
KCUMAUUSA CYULLCTNBEHHO MEHAEM TAPAKMED A3UMYMAALHOT GHUSOMPONUY CEUCMUYECKUT GOAH
U BHI3LIBAETN, ZHAUUMENDHBLE NOZPEULHOCTNU, KOTODBLE MO2YM, SHAYUMEADHO CHUNCAMD dPderxmus-
nocmd 3D ceticmopadsedku Npu NOUCKAT HEPMU U 2030 8 CAOHCHBLL 2€0402UNECKUT YCAOBUAL.

G.T. Prodayvoda, P. M. Kuzmenko, A.S. Vyzhva

Elastic symmetry and parameters of the azimuthal anisotropy of seismic
waves in sedimentary strata based on vertical seismic profiling data

The symmetry and the complete component set of a tensor matrix of elastic constants and elastic
compliances are first determined by the inversion of radial velocity indicatrices for quasilongitudi-
nal, “quick”, and “slow” quasitransverse waves that are obtained according to the VSP method in
the standard acoustic coordinate system. It is established that the elastic constants of clay strata
have planar triclinic symmetry, and carbonate strata have axial rhombic symmetry. The value of
elastic anisotropy integral coefficient is nearly 22%. The longitudinal azes and the acoustic normals
of sedimentary strata are first determined according to field seismic surveys. The estimation of the
approximation errors of the elastic symmetry for sedimentary strata by models with transversely
isotropic and orthorhombic symmetries are calculated. It is proved that such approximation signi-
ficantly changes the nature of the seismic wave azimuthal anisotropy and causes high errors, which
can significantly reduce the 3D seismic efficiency in the oil and gas exploration under complex
geological conditions.
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