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AHHOTanMs. AKMya/bHOCMb KcClefloBaHUs 3aK/II04aeTCs B HE0O6X0AUMOCTH BHeJpeHHsl B NpoLlecc aTpUObyTHON UHTep-
npeTalMH JaHHBIX celicMopa3Be/IKU Pe3y/IbTaTOB AByXMepPHOT0 CelCMOTe0JIOrnYeCKOro Mo/leJIMPOBAHMUS C LieJIbIO BbIABJIe-
HUsl IPU3HAKOB NPOsIBJIeHUs 1le1eBOro 06’beKTa MPOrHo3a B BOJTHOBOM I0Jie CeliCMUYeCKON 3allMCH U OLleHKU BJIMSIHUA Ha
Hero UHTepdepeHIMHd BMellawIUX ToJll. 06%eKm: BbICOKONPOAYKTUBHBIM TeppUreHHbI BepxHelpckui miact H3T
HIKHEKYMKOJIbCKOW CBUTBI MeCTOPOX/JeHHUsl HedTH toro-3anagHoro KasaxcraHa, CPOpMUPOBAHHBIN B YCIOBUSAX KUAKOTO
IPOJIIOBUAIBHOTO KOHYyCa BbIHOCA. I[e/1b: olleHKa BJIMSHUSA MHTeppepeHIMH BMeUAoIHUX TOJIL] BePXHEIOPCKOro IiacTa
I03T Ha celicMoreoslornyecKUi MPOrHo3 ero TOJIIHMH B MpefiesaXx pacCMaTPHUBAEMOr0 MeCTOpOX/jeHUs HedTH. Memodul.
JIByxMepHOe celicMoreoJsiornieckoe MoJieJIMPOBAaHUeE, BBIIIOJIHEHHOE Ha OCHOBE aHa/M3a YacCTOTHOM XapaKTEePUCTHUKH U
onpejeseHuss GopMbl 3/7eMEHTAPHOTO HMITyJIbca CeHCMHUYECKON 3alMCU B WHTepBaJjie NMPOAYKTHBHOrO IjacTa. AHauu3
TOJIIIMHBI T€0JIOTUYECKUX HEOJHOPOJHOCTeH, MepeKphIBaIMX macT 03T, ¢ 1esblo OLeHKH HUX BJIUSHHUS Ha BOJTHOBYIO
XapaKTepUCTUKY BPEMEHHOIo MHTepBaja HcCJaeJoBaHUH. Pe3y/s1bmamul. BeinosHeHHOe JByXMepHOe celcMoreoJsorude-
CKOe MO/ieJIMpOBaHMe N0Ka3aslo, YTO Ha aMIVINTYAHYIO0 XapaKTepHUCTUKY OTpULIaTeJbHON $a3bl BOJHOBOIO NMAaKeTa LieJ1eBO-
ro 00'b€KTa, XapaKTEPHU3YIOIIY0 MOIIHOCTD I1acTa 03T, B pa3/IMyHOMN CTENEHU OKA3bIBAIOT BJIUSHUE MePeKPbIBAIOLIUNA ero
miact H03a 1 Mexxpe3epByapHas nokpbliuika P1. [To pesyibTaTaM MoJie IMpOBaHUsl Ce/1aHbl BBIBO/IbI, YTO OCHOBOM NMPOTrHO3a
ToOJIIMHBI MaacTa 03T ciaeayeT cuuTaTh KapTy aTpubyTa PasHOCTH aMILIUTY/[, BepxHel NOJIOKHUTeSbHOH (A) U cpefHel
otpunatenbHoi (B) a3 paccmaTpuBaemoro BosiHOBoro naketa A, B, C. [Ipu aToM KoppessiiMOHHbIE 3aBUCHUMOCTH TOJIY-
YeHHOT0 aTpUbyTa CO 3HAYEHUAMH TOJIMHBI I1acTa 03T B npo6ypeHHbIX CKBOKHHAX HE06X0AMMO pacCMaTpUBaTh B IIpe-
JleJlax Y9acTKOB BHE 30HBI BJIMSAHHUSA JPYTUX 3JIEMEHTOB, OCJIOKHSIOIINX BOJTHOBYIO KapTHHY 1leJIeBOro 06'beKTa (TeKTOHHU-
YyeCcKHe HapylleHUsl U 9PO3UOHHBIE BBICTYIbI pyHAaMEHTA).
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Abstract. Relevance. The need to introduce the results of two-dimensional seismogeological modeling into seismic data at-
tribute interpretation to identify signs of manifestation of the target object of the forecast in the wave field of seismic record-
ing and assess the influence of interference of the host strata on it. Object. Highly productive terrigenous Upper Jurassic Yu3t
formation of the Nizhnekumkol formation of the oil field of southwestern Kazakhstan, formed under conditions of a cone of
liquid proluvial fan. Aim. To assess the impact of the interaction of the enclosing strata of the Upper Jurassic Yu3t formation
on the seismogeological forecast of its capacities within the considered oil field. Methods. Two-dimensional seismogeological
modeling based on the analysis of the frequency response and determination of the shape of the elementary pulse of seismic record-
ing in the interval of the productive formation. Analysis of the thicknesses of geological inhomogeneities overlying the Yu3t for-
mation in order to assess their effect on the wave characteristic of the time interval of research. Results. The performed two-
dimensional seismogeological modeling showed that the amplitude characteristic of the negative phase of the wave packet of
the target object, characterizing the power of the Yu3t formation, is affected to varying degrees by the overlapping thickness-
es of the Yu3a formation and the inter-reservoir seal P1. Based on the modeling results, it was concluded that the basis for
predicting the thickness of the Yu3t formation should be considered an attribute map of the difference in amplitudes of the
upper positive (A) and average negative (B) phases of the considered wave packet A, B, C. At the same time, the correlation
dependences of the obtained attribute with the values of the thickness of the Yu3t formation in drilled wells should be con-
sidered within the areas outside the zone the influence of other elements complicating the wave pattern of the target object
(tectonic disturbances and erosive protrusions of the foundation).

Keywords: nizhnekumkolskaya suite, two-dimensional seismogeological modeling, attribute analysis, seismic section, prolu-
vial cone of fan, seismogeological forecast of the reservoir
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BBegeHue

Cyl1ecTByOIME MPOrpaMMHbBIE KOMIUIEKChl HMH-
TEpIpeTalud CEHCMHYECKUX JaHHBIX 3HAYUTEIHHO
pacIupuian aTpuOyTHBIM CIEKTP TPOTHO3HBIX IMapa-
METpPOB TeoJormdyeckoil cpenpl. Hambormee pacmpo-
CTpaHEHHBIMHU SIBJISIIOTCS: CHEKTpajibHas JIEKOMIIO3U-
uus [1-3], uaBepcHOHHBIN aHanu3 [4], KOTepeHTHOCTh
[5], mrHOBeHHas wacrota [6], aMIUTUTYIHO-(a30BEIHA
aHanus [7-9] u apyrue.

B xauecTBe OCHOBBI JIsT CEHCMOT€0IOrHYECKO UH-
TEpIpETAUN HCIOJIB3YIOTCS BPEMEHHBIE Ppa3pesbl,
MOJYYEHHEIC MOCTe OMpenesiEHHOTo rpada oopaboTKu
TIOJIEBBIX celficMuueckux marepuaios [10].

JlocToBepHOCTh aTpUOYTHOTO TPOTHO3a IICJIEBOTO
00BEKTa 3aBHCUT OT KadecTBa OOPaOOTKH MEPBHYHON
UHOPMAINH, YaCTOTHON XapaKTEPUCTHKH celcMude-
CKOTO paspe3a W OICHKH BIUSHHs HHTephepeHIInn
BMEUIAIOIIUX 11eJIeBOM OOBEKT TOJIL] HA €r0 BOJIHOBYIO
xapakTepucTuky. [Ipu 3ToM eciu 1Be MepBbIX COCTaB-
JSIONIMX TPOTHO32 XOPOIIO KOHTPOJIUPYIOTCS COBpE-
MEHHBIMH METOJlaMHU aHajh3a CEeUCMHUYECKOH 3ammucw,
TO TIOCJIEAHsS (OLICHKA BIHMSHUS UHTEp(EpeHIN) mpu
aTpuOyTHOM aHajHM3e HE PACCMATPUBACTCS, YTO CHH-
JKAeT Ka4yecTBO CEHCMOTeOJOTHYECKON HHTEpIIpeTa-
LMY, a B PAJAE ClydyaeB MNPUBOAUT K OLIMOOYHOMY IPO-
THO3Y.

OrneHKy BIUSIHUSI BMEIIAIONINX TOJII Ha MHTEepde-
PEHLIMIO BOJTHOBOW XapaKTEPUCTHKH LIENIEBOTO OOBEKTa
HauOoJee 1eecoo0pasHoO MPOBOIUTE Ha 0asze JByXMep-
HOTO ceiicMoreonorndeckoro moaenuposanus [11-15].
OcHOBa MOJIGIMPOBAHUS — aHAJIM3 YaCTOTHOM Xapak-
TEPUCTUKU CEHCMHUYECKOM 3aiCcH BO BPEMEHHOM OKHE
[IEJIEBOTO TOPU30HTA M OCOOEHHOCTH aKyCTHYECKOH

HEOJHOPOJHOCTH TOHKOCIOMCTOH OCaJOYHON Cpe/ibl
aHaNIM3UpPYeMOro HWHTEpBala paspe3a. B kadecTtse
npuMepa OUCHKU BJIUAHUA BMCIAIOIUX TOJI Ha BOJI-
HOBYIO KapTHHY II€JeBOI0 00BEKTa pacCMOTPEH aTpH-
6yTHLII71 IMPOTHO3 TOJIIUHBI BBICOKOIIPOAYKTUBHOI'O
BepxHeopckoro miacta O3t mecropoxneHus HedTh
foro-3amnajaoro Kaszaxcrana, (popMHpOBaHHE KOTOPOTO
CBSI3aHO C XKUIKUM KOHYCOM BBIHOCA.

T'eosiornyeckre 0CO6GEHHOCTH CTPOEHM S
BepxHewpcKoro miacrta 03t
HUKHEKYMKOJIbCKOU CBUTbI

B TexkToHMYECKOM OTHOLIEHHM aHAIU3UPYEMOE
TOJHSITHE OCIIOKHSIET 30HY COWJIeHeHUs1 AKcalckoi
TOPCT-aHTUKIWHAIM W AKmaOylnakckod  rpaOeH-
CHUHKJIMHAJIM, KOTOpBIE BBIACIAIOTCS B npenenax FOx-
Ho-Topratickoro HeTerazoHocHoro Oaccerina Kaszax-
crana [16].

OcHOBHBIC 3amachkl HEPTH paccMaTPHUBAEMOIO Me-
CTOPOXKAEHHUSI COCPEIOTOUYEHBI B BEPXHEIOPCKOM ILIa-
cre FO3T HIKHEKYMKOIIbCKOM CBUTHI [17].

[IpoayKTUBHBIN KOJUIEKTOp 3ajieracT Ha MeTamMop-
¢uueckux mopomax (yHAAMEHTa, MPEACTABICHHBIX
rHeiicaMu, TJIMHUCTBIMM CJIaHLAMH M KBapLUTaMu
[18, 19]. B auTomOrM4YecKOoM OTHOIICHWU TUTACT Cia-
raroT C1a0OCHEMEHTUPOBAHHbIE MECYAHUKHU TPEeuMy-
IECTBEHHO TI'pybo3epHUCTOrO cocrara. [Ipeobnananue
B cocTtaBe nemenTa kaonuuuta ot 50 g0 90 % ykassi-
BaeT Ha KOHTUHEHTAJIbHYIO OOCTaHOBKY OCaJIKOHAKOII-
nenus. OtMmevaercss OECCUCTEMHOE pacrpeseieHue
KpYIHBIX arperaroB Ksapla [0 pa3pe3y Iulacra, 4ro
CBUJETENBCTBYET O €r0 TPAHCIOPTHUPOBKE COBMECTHO C
00Jj1e€ TOHKO3epHUCTHIMU ocaakami (puc. 1, I).
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A. CTpyKTypHas KapTa 1 akyCTUYeCKuii B. ATpubyT pasHocTu haz Aun B B. KapTa aucnepcuu
“MnNegaHc
A. Structural map and acoustic impedance B.Attribute of A and B phase difference  C. Variance map

I. Kaprta celicMoreonoriyeckoro nporHo3a TonimHel KO3t [. 3asucumocTs adhdekTneHoM TonwuHbl nnacta K3t
D. Map of the seismogeological forecast of the Yu3t thickness ot aTtpubyta pasHocTv amnnutya paz A B
g E. Dependence of the thickness of the Yu3t formation on the
e, %\ attribute of the difference in the amplitude of phases Aand B

1 - ans scex ckeaxuH (for all wells)

20 .

.
15 PO L

D 745 4

'}

[
.

4 9 14 19 24

IUAICHHE CCACMHISCROTD MAPAMCTP A My IlJII'Jb! AnB

oo naacta K031 B crsasmHax(v)
thickness of the Yu3t formation in wells{m)

the value of the seismic parameter of the difference in phase amplitudes A and 1

2- AnsA CEBaXWH BHE 30HbI AWCNEPCHKA 1

(for all wells outside the dispersion zone)

- ] 2

m yﬁ:“’z’—sofsi?x:;’lmle = o« |3
==
154 - / | R 4

s

- S

A | [2=e
Ecaf

TONUHAA 12T J3T B CrBaKHEAX(M)
thickness of the Yu3t formation in wells{m)

0
5 10 15 20
g i a SHEMEHHE CEHCMHYECKOTD NAPAMETPE PasHHilb amioryd aset A n B
A O] p—— 0t00 2000 30l00 OIOO | Al the value of the seismic parameter of the difference in phase amplitudes A and B
2
]

Puc. 1. Ceticmozeonozuueckuil npozHo3 aggexkmugHoll moawuHsl naacma F03m (1 - mexkmoHuveckue HapyuweHus (a) u
e8HewHUll KoHmyp HegpmeHocHocmu (6); 2 — obaacmu 8bIKAUHUBAHUSL KO//1€KMOPA HA 3PO3UOHHYK NOBEPXHOCMb
¢yHoamenma; 3 - cK8adxiCUHbl, 4 - MeEKMOHO-na/1e02eoMop@doi02uvecKue 30Hbl UCKaXCeHUs: OUHAMUKU $Ha3o8020
nakema A-C; 5 - noaueoHbl celicMozeo102uvecko20 npo2Ho3d MoAWUHbL naacma F03m; 6 - uzoauncel kposau niacma
03m; 7 - cetlicmuyeckue npogpuau)

Fig. 1.  Seismogeological forecast of the effective thickness of the Yu3t formation (1 - tectonic disturbances (a) and the outer con-
tour of the oil content (b); 2 - areas of reservoir wedging onto the erosive surface of the foundation; 3 - wells; 4 - tectonic-
paleogeomorphological zones of distortion of the dynamics of the phase package A-C; 5 - polygons of seismogeological
prediction of the thickness of the formation Yu3t; 6 - isohypses of the Yu3t formation roof; 7 - seismic profile)
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A. NameHeHue TonwuHel nnacta K03a o116 go Om npu noctosiHHOM MowHocTK nnacta K031 n

MEXKpe3epByapHON MOKPbIWKM P2
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Puc. 2.

Fig. 2.

Ampubymuuiii npozHo3 moawuxsbl naacma H3m no pesyabmamam 08YXMepHO20  CelicM02e0.102U4ecK020
Modeauposanust (1 - ¢aswbl 60/4H08020 nakema yenegozo 06veKMa npu 0BYXMEPHOM CelicM02e0102U4eCKOM
M0odeauposanuu; 2 - cepvle, MEMHO-cepble ap2uaiumsl nepekpslearoujeli moawu; 3 — U38eCMHIKU, U38eCMKO8UCMble
NecYaHuku ¢ NpocA0AMU KeapyesblX NecHaHukos; 4 - cepo-3eséHble UAUCMblE NUPUMUSUPOBAHHbIE 2/UHDL
5 - necyanuku cepule epy6o3epHucmule Keapyeebvle CAAG0YNAOMHEHHbIE C BK/AYEHUEeM Keapyeeoll 2a/1bKu;
6 - Mmemamop@usosarHbvle Nopodsl hyHOameHma (epaHumo-aHelticel); 7 — UHOEKC AuMo102u4eckoll HeoOHOpodHoCmuU
U eé CKopoCmHasi XapakmepucmuKa, npuHsAmMeole npu ModeauposaHul)

Attribute forecast of Yu3t reservoir capacity based on the results of two-dimensional seismogeological modeling
(1 - phases of the target object wave packet in two-dimensional seismogeological modeling; 2 - grey, dark grey mud-
stones of the overlying thickness; 3 - limestones, calcareous sandstones with interlayers of quartz sandstones; 4 - grey-
green silty pyriticized clays; 5 - sandstones grey coarse-grained quartz slightly compacted with the inclusion of quartz
pebbles; 6 - metamorphosed basement rock (granite-gneiss); 7 - index of lithological heterogeneity and its velocity

characteristic adopted in modeling)

Ha muarpammax Ilaccern ocHOBHOM MacCHB JaHHBIX
TPaHYJIOMETPUUECKUX HCCIICOBAHUIN CBUACTEIHCTBYET
0 (OpPMHPOBAHMU OTJIOKECHUH B YCIOBHUSX aKTUBHOTO
3aITOJTHEHUS] KaHAJIA U YaCTHYHO WJIMCTHIX CTOKOB [20],
9TO HE TPOTUBOPEUYUT MOJETH  TPOIIOBUAIBHO-
AIITFOBHATILHOTO KOHYCa BBIHOCA, ()OPMUPOBAHUE KOTO-
pPOro 00YCJIOBJICHO HAJTMUYHUEM COBOKYITHOCTH aKTHBHBIX
ITOTOKOBBIX CHCTEM, U3MCHSIOIIUX CBOE ITOJI0KEHHE BO
BpeMEHH W TMpocTpaHcTBe. Ha kapre akycTHueckoro
nMnenanca miacta FO3T aTo oTMedaeTcst moJI0COBHUIHOM
CHCTEMOU TIOHMKCHHBIX U TTOBBIIICHHBIX 3HAYCHHIA pac-
cMmarpuBaeMoro mapamerpa (puc. 1, A).

bruzkast kK mpsIMOJIMHEHHBIM KOH(UTYparus pycio-
BBIX TIOTOKOB B COYETaHWHU C TPyOOW COPTHUPOBKOW U
c1aboif OKAaTaHHOCTBIO KBApIIEBBIX OOJIOMKOB Xapak-
TepHa JUIs )KUAKUX KOHYCOB BhIHOCA [21-24].

Hecmotpst Ha TpyOyr0 COPTHPOBKY OOJIOMOYHOIO
MaTepualia, ImiacT 00JiagaeT BHICOKMMHU (PUIIBTPAIIHOH-
HO-€MKOCTHBIMU CBOWMCTBAMH, YTO XapakTEpHO sl
JKUJIKOTO KOHyCa BBIHOCA. Tak, MpH 3HAYEHUSX TMOPH-
ctoctd oT 16 10 18 % mpoHMIIaeMOCTh MOXKET H3Me-
Hatbes ot 10 M/l 1o 10 Jlapcu u G6oniee. MuHMMaNbHBIC
30HBI TOJNIIHMH (10 2 M), OCIIO)KHEHHBIE yYaCTKAMH BbI-
KJIIMHUBAHUSI KOJJICKTOPA Ha 3PO3MOHHO-TEKTOHUIECKHE
BBICTYIIBI, XapaKTepHBI JIJIS 3aMaJHON YacTH CTPYKTY-
PBI, @ YYaCTKH HapalluBaHHUsI MOITHOCTH CBOMCTBEHHBI
LEHTPAIBHON M BOCTOYHOHM uacTu moaHsaTusi. Hedre-
HOCHOCTh Tiacta FO3T KOHTponupyercst Kak CTPYK-
TYpHBIM IIJJAHOM, TaK M HAJIMYUEM JIUTOJOTHUYSCKUX
DKpaHOB M TEKTOHWUYECKHX HaApYIICHWA CEeBepo-
BOCTOYHOUW OPUEHTHPOBKHU.

CelicMoreoJiornyecKoe Mo/eJIMpoBaHue

CelicMOreosoruyeckoe MojAeIupoBaHue (0OJHOMEp-
HOC W JBYXMEpHOE) Oasupyercs Ha (POPMHUPOBAHHUU
aTIPHOPHOM aKyCTHYECKOW MOJIETH  aHATH3HPYEMOTO
MHTEpBaJia pa3pe3a M MoAdOpe CTAHAAPTHOTO DIICMEH-
TapHOTO MMITyJIbCca (HalpuMep, UMIyiabca bepiarn mwim
Pukepa), mapaMeTpbl KOTOPOTO MOTJIH OBl COOTBETCTBO-
BaTb WIH OBITh OIM3KIMHU PEATEHOMY UMITYJIBCY.

B ocHOBy mocTpoeHHs anpuopHOl aKyCTHYECKOMN
MOJICITH TIOJIO’KEHBI KOHKPETHBIE CKOPOCTHBIE XapaKTe-
PUCTUKH aHAJIM3HPYEeMOTO HHTEpBaNa pas3pesa IIo

ckBakuHaM (puc. 2, I'). B kpoBiie uHTEpBaJIa BBIICIIS-
eTCsl 3HaYUTeNbHasl 1o MoIHoCcTH (60 1 6osiee METPOB)
TOJIIA CEpbIX, TEMHO-cephIX apruwuuToB (P1). Himke
crexyet miact KO3a, caoKeHHBII N3BECTHAKAME U U3-
BECTKOBUCTHIMH TIECYAHUKAMH, NAJIEC — MEXKPE3CPBY-
apHasi okpsblIlika P2, npeacraBieHHas cepo-3e1EHbIMU
WIACTHIMHA THPUTH3NPOBAHHBIMU apTUILIATAMH, 3aTEM
MPOAYKTUBHBIA Koiutekrop 03T — rpyOo3epHUCTHIN
C1ab0yIUIOTHEHHBIN MeCYaHNK, U 3aBepIlacT HHTEpBall
Toua MetaMop(hu3oBaHHBIX TOpoA dyHaamenTa (Pz).
CKopocTHast XapaKTepUCTHKA PaCcCMaTPUBACMBIX TOJII]
ObUTa OCpefHEHA U TONy4Mia CIEAYIOIIUe 3HAYCHUS:
tommma P1 — 3,6 km/c, mnact KO3a — 4,8 kM/c, OKpHIII-
ku P2 — 2.8 xm/c, miact FO3t— 3,4 km/c, TOPOIBI
¢byanamenra (Bas) — 5,0 km/c (puc. 2, I').

Jlanee Ha ydacTkax BPEeMEHHBIX pa3pe3oB, TIe pac-
MIOJIOKEHBI TIPOOYPEHHBIC CKBAXXHHBI, B IIPOTPAMMHOM
npoaykre SPS-PC (moneBoii 00pabaThIBAOIIHMIA MMaKeT
ceiicMuueckord MH(MOPMAITK) ONPEeIIsICS PeaTbHbIHI
9JIEMEHTApHBIA MMITYJIbC BO BPEMEHHOM OKHE aHaJH-
3UpyEeMOro MHTEpBaJIa, €ro ClEeKTpajibHasl U YacTOTHas
XapaKTepUCTHKH (pHcC. 3).

B coorBercTBUM ¢ 4acTOTHOM XapaKTEPUCTUKOM
PEaIbHOTO MMITYJTbca (POPMUPOBAIICS MOACITBHBIA UM-
MyJbC, TapaMeTPhI KOTOPOTO MPEAICTABICHEI HA PHC. 3.
Ha ocHoBe moJyd4eHHOro MMIynbca M OCPETHEHHOMN
aKyCTUYECKOH MOJIeNIM paccMaTpUBaeMoro MHTEpBaja
paspesa B CKBa)XHMHAX MPOBOAMIOCH OJHOMEPHOE MO-
JICTTUPOBAHHC.

B nocnepyromem nonydeHHas NpU OJHOMEPHOM
MOJICJIMPOBAHUN CHUHTETHYECKAs Tpacca COINOCTaBIIfA-
Jlach C peallbHBIM CEWCMHUYECKUM pa3pe3oM. Brimos-
HSUJICS. aHAJM3 WICHTUYHOCTH BPEMEHHBIX WHTEPBAIOB
MEXIY (hazaMu OTPAKCHUS HA CHHTETHYCCKHUX TPaccax
W pealbHBIX ceficMoTpaccax paspesa, U MPOBOIMIOCH
(hazoBoe comocTaBlieHUEe MOACIHLHON U peabHON Tpac-
cbl (puc. 3, unnaitH 1617 — ckB. 346 u unnaitn 1463 —
ckB. 330).

Hcxons u3 anamm3a MpPOBEAEHHOTO COTIOCTABIICHHS
MOJKHO CIIeNIaTh BBIBOJ, YTO HH(OpMAIUs CTPOCHHUS
riacta K03a ortpaxkaercs B NMOJOKHUTENBHOH (aze A,
miacta P2 u FO3T — B oTtpuniatensHoi dasze B, a mopon
¢dynnamenta — B paze C BonHoBoro makera ABC.
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Impulse response of the target object according to seismic sections of inlines 1463 and 1617 in the borehole area
(1 - model wave packet of the analyzed section interval; 2 - designation of the phases of the wave packet; 3 - zones of
influence of tectonic disturbances (1) and erosive remnants of the foundation (2) on the dynamics of the wave packet of
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B cooTBeTCTBHM ¢ JaHHBIMH OYpEHHS [0 CKBaXKHU-
HaMm TonmuHa macta KO3a B mpenenax MecTOpoxae-
Hus usmensiercst oT 0 1o 15 m, mokpseimku P2 ot 1 1o
16 M 1 mnacta FO31 — ot 0 10 36 M.

JIByXxMepHOE CEeHCMOreoJornieckoe MoJeINpOoBa-
HHUE C IIETBI0 OIEHKN (POPMBI U IUWHAMHUKU BOJTHOBOTO
nakera ABB ObLIO BBITIOJIHEHO TIPH CIIEAYIOIINX Tapa-
MeTpax aHaJIN3UPyEeMOro HHTEpBaja pazpesa:

1) moctostHEBIX TommuHaxX maacta O3t (5 M) u Mex-
pe3epByapHOi TOKpbIIKA P2 (5 M), MOIIHOCTB
wiacta FO3a uzmensiercs ot 0 1o 16 m (puc. 2,A);

2) TOCTOSIHHBIX TONMMHAxX mmacta FO3a (5 M) u Mex-
pe3epByapHOi TOKpeIKA P2 (5 M), MOIIHOCTB
wiacta FO3t uzmensiercs ot 0 1o 15 M (puc. 2, b);

3) mocrosiHHBIX TommuHax miactoB FO3a (5 m) u FO3T
(5 M), MOIITHOCTH MEXpe3epBYapHOU MOKPHIIKKH P2
u3Mensiercst ot 1 1o 16 m (puc. 2, B).

Kak crnemgyer u3 puc. 2, b, ans nporsosa TONIIUH
ruracta FO3T MOKHO aHaNMM3UPOBATh KaK JHHAMUKY BEI-
nensieMoit (asel B, Tak ¥ BpeMEHHOM UHTEPBAT MEXKITY
dazamu A u C. OgHaKO JUIA OJJHO3HAYHOTO MPOTHO3a
tommmH Toiacta FO3T mo maHHBIM - ceficMOpas3BedKH
MPEATIOYTHTENICH aHAN3 AWHAMUKH (a3bl B ¢ yaérom
BIMAHMA Ha HeE (aszpl A, yBETHMUYCHHE KOTOPOW Mpo-
MOPLIHOHATEHO yemnBaeT 1 gasy B (puc. 2, A).

CBsI3aHO 3TO C TeM, YTO C BO3PACTAHUEM TOJIIIHEI
mnacta K031 yBenuuuBaeTcst Kak aMIiuTyaa ¢assr B,
Tak ¥ Mex(a3oBbIil BpeMeHHOM nuTepsan A—C (puc. 2,
B). B 10 xe Bpems pacmupeHne MeK(pa3zoBOTO Bpe-
MEeHHOTo nHTepBaja A—C oTMeyaeTcsl U B Clydae U3-
MEHEHUS TONIIMH MOKpHIIKH P2 (puc. 2, B), uto npu-
BOJUT K HEOJTHO3HAYHOCTH MPOTHO3a TOJIIUHBI TIacTa
103t no ananuzy BpemenHoro natepnana ¢haz A—C.

[Ipu 3TOM, paccmarpuBas aMIUTUTYIHBIH (haKToOp
¢da3sl B, MOXXHO OTMETHTH, YTO M3MECHEHHE TOJIIIHEI
NmOKpeIKH P2 cnabo oTpaxkaeTcs Ha W3MCHEHHH €€
amIuIuTy s (puc. 2, B).

BcenenctBue sToro 6ojee TOYHBIN MTPOTHO3 TOJIIH-
HBI KO3T MOXKHO OCyIIeCTBIATh 110 aMIutuTyae (aser B
¢ yuétom BiamsAHUS Ha He¢ das3sl A. s 3TOrO M3 3Ha-
YCHUS aMIDIUTYAB! ¢a3sl B HeoOXoanMo BeIUECTh ab-
COJIFOTHOE 3HAYCHUE aMILTUTYbI (pa3bl A. Pe3ynbpraTsl
TaKoOro BBIYMTAHMUS MPEACTaBIIECHbI HA pucC. 1, b.

PesysibTart

PaccmarpuBast KOppensSIMOHHBIE 3aBHCHMOCTH TIO-
Jy4eHHOro arpubyrta pasHocTd ammmtyn ¢az3 A u b
BONHOBOTO makera ABC ¢ JaHHBIMU TOJIIUHBI IDIACTA
KO3t B npoOypeHHbIX ckBaxkuHax (puc. 1, JI-1), cnemyer
OTMETHUTh OTCYTCTBHE KOPPEJSIIMOHHON CBSI3U MEKIY
paccMaTpuBaeMbIM TIApaMETpoM U JTaHHBIMH 3(dek-
TUBHBIX TOMIIWH macta FO3T B ckBaxknHax. OOyCIIOB-
JICHO 3TO BIHSHHEM Ha HWHTECPBAIHHO-TUHAMHYIECKYIO
BBIpa3UTENIbHOCTh ceiicMuueckux ¢a3 ABC Tekronuye-
CKUX HApYHICHUH W KPyTOIAJAIOIINX CKJIOHOB 3PO3H-
OHHO-TEKTOHMYECKOW IMOBEpXHOCTH (yHmamenTa. Jlo-
CTaTOYHO XOPOILIO AJIEMEHThl TEKTOHHMYECKOH HEOIHO-

POAHOCTH OTpaXKalOTCs B aTpUOYTE «IUCHEPCUs IO
kposne macta 03T (puc. 1, B), 4To mo3Bossietr Teppu-
TOPHAIFHO OTPAHUYUTH O0JIACTH CEHCMOTEOIOTHYECKON
WHTEPIPETAlMy U BBIICIUTh YY4acTKH (TIOJUTOHBI), TIE
BIIMSIHUE JTUCTIEPCUN MUHUMAIILHO.

BrimonHeHHOE COTIOCTAaBICHNE PACCUYUTAHHOTO AaT-
pubyTa pasHoCTH aMILIMTYIbI ¢a3bl A u B co 3Haue-
HUSIMH 3(HexTUBHBIX ToimuH Iacta FO3T no cksa-
JKIHAM BBIICJICHHBIX TOJMTOHOB TOKA3aJ0 XOPOIIYIO
KOPPEJIAIMOHHYO 3aBUCUMOCTH (puc. 1, J[-2).

IIporHo3 TomIwHbI MIacTa Mo JAHHBIM celicMOpasBe-
KU TIPOBOJIAJICS B TIPEIIENaX CEBEPHOTO U FOKHOTO TTOJIHTO-
HOB, JUII KOTOPBIX OTMEYACTCS HU3Kasl IUIOTHOCTD DKCIUTya-
TAaIMOHHOTO OYypEeHWsI U COKPAIIEHHBIC TOMIIMHBI IIACTa
O3t 1o raHHBIM UHTEPIOJIAIMK TPOOYPEHHBIX CKBAYKHH.

Kaxk cnemyer u3 xaptol (puc. 1, I'), mpu uaTEpTIONS-
U APPEKTUBHONH MOITHOCTH IJIACTa MO CKBAKUHAM
OHa B IpeJieiax I0KHOTO U CEBEPHOTO IOJUTOHOB MO-
KET cocTaBUTh 5—8 M. Ha ocHOBe JaHHBIX celicMoreo-
JIOTHYECKOTO TIPOTHO3a Ha TMOJHIOHAX BBIACIIOTCS
30HBI yBenn4eHHUs 3()(HEKTUBHON TOMMUHBI HPOIYK-
THUBHOTO KOJUIEKTOpa 10 18 M, YTO TIO3BOJISET ONTUMHU-
3UPOBATh (POHII IKCILTYATAMOHHOTO OYPEHHUS C HEITBIO
YBEIMYCHHUS TOOBIYM HEPTH Ha MECTOPOXKICHUH.

BbiBO b1

1. BhInoiHEHHOE ABYXMEPHOE CEHCMOI€OJIOIMUECKOe
MOJICTUPOBAHUE TIOKA3AI0, YTO HA aMIUTUTYIHYIO
XapaKTepUCTHKY OTPHUIATeIbHON (a3bl BOJIHOBOIO
MakKeTa IeJeBoro 00beKTa, XapaKTepU3yIoIyr 3¢-
(eKTHBHYI0 MOITHOCTH Iwiacta FO3T, B paznmuuHOn
CTEIICHH OKAa3bIBAIOT BIMSHHE MEPEKPHIBAIOIINE €TO
tonmubel Twiacta FO03a u MmexpesepByapHOUl To-
Kpbiky Pl.

2. Tlo pe3ymprataM MOIETHUPOBAHUS CICIAHBI BBHIBOJPBI,
YTO OCHOBOMH TpOrHo3a TomuuHbI 1iacta KO3t cinemyer
CUHTATh KapTy aTprOyTa pa3HOCTH aMIUTHTY]] BEpXHEH
TIOJIOXKUTENBHOM (A) U cpenHel oTpuuarenbHoil (B)
(a3 paccmarprBaemoro BosHoBoro aketa ABC.

3. KoppemnsioHHbIe 3aBUCUMOCTH TIOJTy4EHHOTO aTpHOy-
Ta CO 3HAYCHMSMU A(PPEKTHBHON TOMIIMHBI IUIACTA
03T B mpoOypeHHBIX CKBaKMHAX HEOOXOAMMO pac-
CMaTpHBaTh B Tpe/eiax yJacTKOB (IIOJMTOHOB) BHE 30-
HBI BIFSTHESL JIPYTUX DJIEMCHTOB, OCIIOMKHSFOIIMX BOJ-
HOBYIO KapTHHY IIEJICBOTO OOBEKTa (TEKTOHHYCCKHE
HapyIICHHUSI ¥ DPO3MOHHBIC BBICTYIIBI (DYHIAMEHTA).

4. 30Ha BIUMSHUS TEKTOHHYCCKHX HAPYIICHUH U 3PO-
3MOHHBIX BBICTYIIOB (DYHIaMEHTA OIPEIEISLIACH 10
aTpUOyTY <«IIHCIICPCHS.

5. Tlporuo3 3¢dexTrBHOM TOMNWHBI KojuiekTopa KO3t
MO JTAHHBIM CEHCMOpA3BEIKY, BHIMOJIHCHHBIA B IIpe-
Jieax CEBEPHOTO ¥ IOKHOTO TIOJIMTOHOB, IUISI KOTO-
PBIX OTMEYAIOTCS COKpPAIIEHHBIE MOIIHOCTH TIIacTa
IO IaHHBIM MPOOYPEHHBIX CKBAXUH (5—8 M), MOKa3an
e¢ yBenuueHue 70 18 M, 4To MO3BOJISIET ONITUMHU3UPO-
BaTh (DOH/ IKCILTYaTallMOHHOTO OYpEHHs C IIENbIO
YBEITMYCHHST TOOBIMH HE()TH HA MECTOPOKICHUH.
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