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JIOKAJIN3AIOUSA MAJTIOAMITJINTYOHBIX
TEKTOHUYECKUX HAPYIIEHUN
YI'OJIbBHBIX ITJIACTOB T'OPU3OHTAJIBHO-
HAITPABJIEHHBIM BYPEHUEM

H.H. lpu6'2, N.U. KonopesHukos?, A.B. Kauaes', I'. B. [pn6’

T TexHnueckunin nHCTUTYT (dununan) CeBepo-BocTouHoro pepepanbHOro yHnBepcuTeTa
um. M. K. AmMmocoBa, 678960, r. HeptoHrpu, yn. KpaBueHko 4.16,
E-mail: grib-n-n@yandex.ru, Poccusn
2 Akagemusa Hayk Pecny6nuku Caxa (AkyTus), 677007, r. AKyTcK, np. JleHuHa, 33,
E-mail: i-i-kol@yandex.ru, Poccus

AnHomauus: TIpy NOATOTOBKe yuyacTKa MIaXTHOTO I10JIs1 MaXThl «/HAIZIMHCKasA» K OUMCTHBIM
paboTtaM 6blJ IpeIOKeH HOBATOPCKMUI CIIOCO6 M3yYeHUs] TeKTOHMYECKUX HapyUIeHui —
TOpM30HTA/IbHO HallpaBjeHHOe GypeHue CKBaXXMH B yToJbHOM IutacTe [I15 M3 BeHTUIISLIN-
OHHOro 1mrpeka. Llenb uccnemoBaHnii — JIOKaAuM3anusl Majg0aMIUIMTYAHBIX TEKTOHMUYECKNUX
HapyIIeHnit TJ1acTa U U3y4eHye U3MeHeHUsT JIyOMHbI 3ajIeraHysl YIOJIbHOTO IUIacTa 110 IIPo-
CTMpaHMIO U TIaZleHUI0 Ha u3ydyaeMoM yudacTke. OCHOBHBIMM paKTOpaMy NPy JIOKaauU3alumn
TeKTOHMYECKMX HapyLIeHMi IJIacTa SIB/ISI/IMCh: BepTUKaJIbHble CMellleHNs KpOB/y IlIacTa,
pe3Koe u3MeHeHMe yIJIa MTafieHMs] ¥ MOIIHOCTY IJTacTa, TeXHOJIOrmueckue GakTopsl 6ypeHust
(mortomeHe MPOMBIBOYHOM KMIKOCTH, IIPUXBAThl GYPOBOrO MHCTpyMeHTa M T.[1.). CkBa-
skuHa N2l ropM3oHTa/IbHO HaIpaBJIEHHOTO GypeHMsi Oblla 3aJI0KeHa B BEHTMJISLMOHHOM
BcrioMoraresnibHoM mtpeke 22 K m. «/HamiMHCKas» U Tepeceksa IIPOEeKTHbIe BHIPAGOTKY
KCO0-15-1-40, naBsI 15-1-2 u 15-1-3. Ilo pe3ynbraTaM GypeHMs: yCTAHOBJIEHO HapyIleHue Mop-
¢onorun yronpHoro miaacra /115 Ha M3ydyaeMOM yyacCTKe IIAXTHOTO ITOJISI CKJIaJ4aTOCTBIO,
MaJIOaMIUIUTYIHBIMU ¥ 6€3aMIIMTYAHBIMY Pa3pbIBHBIMM HaPYIIEHUSIMHY, TIOCTIOMHBIMM IO -
BUKKaMM U fepopManusiMy BO BMeIIaOMMX IOPoiax U IIacTax yris, GraekCypHbIMHU Iepe-
rn6aMy ¢ Bo3pacTaHueM yIyia nagenus maacta 1o 100. Ha otesnbHBIX y4acTKax BCTPEYaloTCsI
pacienieHns ¥ pasMbIBbI YTOJIBHOIO IjIacTa. MajoaMIIATy/IHble HapyIIeHMsI C aMILINTY/ 0
or 0,1 10 1,6 M npencTaBIeHsb! copocamy, B36pocaMyl ¥ IOJIOTMMY HaiBUTaMul. IInyKaTuBHbIE
HapylIleHus: 06yC/IaBIMBaIOT JIOKAJIbHbIE YBeINYEHUs] MOLIHOCTM IIJIaCTOB. BceiencTBue mo-
CJIOMHBIX TIOABUIKEK yToJib IOJBeprcs INepepaclpeseslieHNIo, B pe3yJ/bTaTe 4ero BO3HUKI/IU
pasayBbl U IepekuMbl B 11acre [I;s.

Knioueevie cnoea: MajoaMIUINTyAHAs! TEKTOHMKA, TOPM30OHTAIbHO HAIIpaB/IeHHOE GypeHMe,
CKJIaJIKM, QJIEKCYPBI, COPOCHI, B3GPOCHI.
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Coalbed low-amplitude tectonic disturbance detection by horizontal
directional drilling

N.N. Grib'2, I.1. Kolodeznikov?, A.V. Kachaev', G.V. Grib'

' Technical Institute Neryungri Branch, 16 Kravchenko Str., Neryungri, 678960,
Russian Federation, e-mail: grib-n-n@yandex.ru
2 Academy of Sciences of the Republic of Sakha (Yakutia), 677007, 33 Lenin Str., Yakutsk,
E-mail: i-i-kol@yandex.ru

Abstract: Low-amplitude tectonics investigations at Chulmakanskoye coal deposit have been
studied from the beginning of the development phase. The first significant findings were
obtained as a result of ground-based geophysical work in the central part of the Inaglinskaya
mine field. However, the findings showed low reliability in terms of minor fault prediction
within the mine field. According to check drilling data only 57% of the predicted faults were
confirmed. An innovative technique of the horizontal directional borehole drilling from airway
into the seam was proposed to study the minor faults of the D15 coal seam at Inaglinskaya
mine field development. The main objective of the study was to spot low-amplitude tectonic
dislocations and to study seam occurrence variations along the strike and down-dip within
the surveyed section. The main factors in tectonic disturbance spotting were taken as follows:
seam roof vertical shifts, drastic variations of seam dip and thickness, technological factors
of drilling (fluid loss, drill sticking, etc.). HDD Borehole No.l was sunk in the Inaglinskaya
mine 2PK airway. It intersects the planned drifts of R&P-15-1-40, panels 15-1-2 and 15-1-3.
Based on drilling results such D15 morphology disturbances were detected within the studied
section of the mine field as folding, low-amplitude and no-amplitude faults, layer-by-layer
movements and deformations in the host rocks and coal seams, flexure bends with up to
100 seam dip increase. Splitting and fault wash of the coal seam occur in some areas. Low-
amplitude disturbances with amplitudes from 0.1 to 1.6 m are represented by faults, reverse
faults and overthrust faults. Plicative disturbances cause local seam thickness increases. As a
result of layer-by-layer movements the coal redistributed resulting in D;5 swelling and pinching.
Key words: coalbed low-amplitude tectonic disturbance, horizontal directional drilling, folds,
flexures, faults, reverse faults.

For citation: Grib N.N., Kolodeznikov I.1., Kachaev A.V., Grib G.V. Coalbed low-amplitude
tectonic disturbance detection by horizontal directional drilling. MIAB. Mining Inf. Anal. Bull.
2023;(12-1):27—39. [In Russ]. DOI: 10.25018/0236 1493 2023 122 0 27.

BeepeHue

I'IpM NnoAroToBKe y4acTKa nosia WaxTbl
«MHarnnHckaa» K npoMbIlWLNIEHHOMY
0CBOEHUIO U Bbibope Haubonee paumo-
HaJlbHOW CUCTeMbl OTpPaboTKM 3amacos
yrns nnactos [l;5 ocTpo BCTan BOMpoOC
n3yvyeHuna MaJ'IOBMI'IﬂVITy,EI,HOl;'I TEKTOHUKMN,
T. K. TEKTOHUYECKNE HapyLleHNd yroab-
HbIX MNacCToOB YCNOXHAKT niaaHMpoOBaHUE
ropHbIX paboT, yAOpOXKaeTcs MpPOXOAKa
noAroToBUTENbHbIX FTOPHbIX BblpBGOTOK,
YBE/IMUYMBAOTCA MOTEPU YINa B Heapax
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npu fobblye, YCIOXHAETCA obecrneveHume
6e30MacHOCTU ropHbIX paboT.
YynbMakaHCKOe KaMeHHOYrojbHoe
MECTOpOXXJEHWE, B FpaHMLAX KOTOPOro
BblAENEHO Mosie waxTbl «MHarnmnHckas»,
pacrnofioXkeHo Ha Tepputopuu Pecny-
6nvkn Caxa (SkyTusi), B HOro-BOCTOUHOM
yactm AnpaHo-YynbmaHcKoro yrneHoc-
Horo panoHa FKOxxHo-SlkyTckoro 6acceliHa.
Mo pesynbTataM aeTanbHOW pa3Benku
YINeHOCHbIE OTJIOXKEHUS M MNacTbl Yrns
nMetoT nosnoroe 3aneraHue (1-3°) ¢ MoHo-



K/IMHaNbHbIM MaAeHMEM B HampaBfieHUU
3anag — tOro-3anaj M xapakTepusyoTcs
OTHOCUTEJIbHO MPOCTbIM TEKTOHUYECKUM
cTpoeHneM. MoHOK/IMHaNbHOE 3a/eraHue
nopoa, OC/IOXKHEHO C/1abol BOJIHUCTOCTbIO
N TEKTOHMYECKMMWU HApYLUEHUSMU pas-
PbIBHOIO, CK/lagyaToro v gnekcypoobpas-
HOro XapakTepa, a TakXXe MOC/A0MHbIMMU
NoABUXXKaMM BO BMELLANOLLMX MOopoaax
W nnacTtax yrns.

KpynHoaMnauTyaHble pa3pbiBHbIE
HapyLUEHWUS BbIIBNIEHbl AeTasbHOW pas-
BeAKOM, HO BCNenCTBUE pPenkon CeTu
BypOoBbIX pa3BefOYHbIX CKBaXKMH MasoaM-
NANTYLHble HAapYLUEHUS YrofibHbIX Mna-
CTOB MpPOMyCKatTCa U He HUKCUPYHOTCS.

ManoamMnAUTYaHYO TeKTOHUKY
Haya/M M3y4yaTb Ha CTaAUU OCBOEHMUSA
MeCTOPOXAEHUSA, M MepPBble 3HAYMMble
pe3ynbTaTbl 6blAM MNONy4YeHbl nocne
BbIMOJIHEHUA HA3eMHbIX reohmUsnUeckmnx
paboT B LEHTPasibHOM YaCTM MOAA LaXThbl
«MHarnnuckaa». CnporHosmposaHo
33 pa3pbIBHbIX HapylleHusa. lNpu 3aBe-
POYHOM BYpEeHMU TreosoropasBefoyuHbIX
CKBa>XWH OblIN MOATBEPIKAEHbI TOJIbKO
Hanbonee KOHTPACTHO BbIpa)eHHblE
MPOTSXKEHHbIE Pa3pblBHbIe HapyLUEHUSN
B reodumsmyeckux nonsx. M3 33 cnpor-
HO3MPOBAHHbLIX MOATBEPXKAEHbI BypeHnem
19, yTO CBMAETENLCTBYET O HEBbLICOKOM
[LLOCTOBEPHOCTM MPOrHO3a ManoammnimTya-
HbIX TEKTOHMYECKUX HapyLleHWUn reocdu-
3MYECKMMM METOAAMM Ha LUAXTHOM rone
waxTbl «MHarnnHckaa». Tem He MeHee,
B psae paboT Ha ApYyrMx MecTopoKie-
HMSAX 3Ta 3afjadva ycnewHo pewanacs [1].
Ona ycnosun KaparaHavHckoro yrosnb-
Horo bacceriHa bblia UCMOMb30BaHa Cenc-
MoOpas3BeLKa MeTOAOM 06Luern rnybuHHOM
TOYKM, MO €e AaHHbIM MOCTPOEHbl Tpex-
MepHble MoAeNn, OTpaxkatoLimue Hapyluie-
HMe MopdosiorMM MAacToB TEKTOHMUYeEe-
CKMMU CTPYKTypamu. B pabote [2] aBTOpSI
npeacTaBuan BO3MOXKHOCTU MeToAa Cemnc-
MOaKyCTU4YeCckoro npoduanpoBaHus ans
[LEeTaNbHOrO M3Yy4YeHUs reosIorMyecKmnx

0COBEHHOCTEN MECTOPOXAEHWUI Yraq,
BbISIBIEHUS TEKTOHMYECKOW HapyLUeH-
HOCTW YrnenopofHOro MaccmBea, a Takxe
MporHo3a MeTaHOHOCHOCTWU YrOJibHbIX
nnactoB. Tak)e ycrnewHoe NpuUMeHeHWe
reodr3nyYecKUxX METOLOB MPU U3YyUeHUU
ManoaMMaNTYAHOM TEKTOHUKM YTrONbHbIX
nnacTtoe npusefeHo B pabortax [3-6].
B pabotax [7-8] npepnioxeH kommnekc-
HblM MoAXo4, BKAKOYAOLWIMIA TFEeoNoru-
Yyeckue, ropHO-reoMeTpmuyeckme U reo-
dbusnyeckme MeTonbl, CTaTUCTUYECKYHO
06paboTKy M BEPOSITHOCTHblE MeTOZAbl
MporHosa, MO3BOJISOLWME MONYUYUTH
bonee LWIMpPOKOE NpeacTaBleHUe O TeKTo-
HWYECKOWM HapYLLUEHHOCTM YI1eNopPOAHOro
MaccuBa WaxTHbiX noneun. lMpumeHe-
HWe CrnocoboB U3yUeHUs] TEKTOHUYECKUX
HapyLUeHWIM YroJibHbIX NJacTOB, OCHOBAH-
HbIX Ha MCMOJIb30BAaHUM Te0JIOrMYECKMNX
[LaHHbIX reosioropasBeaoYHbIX CKBaXKMH,
LLOKYMEHTALMM FOPHbIX BbIpaboTOK LLAXT-
HOW reosormyeckon cnyxbom, ropHo-reo-
JIOrMYecKoro aHanansa, pacCMaTpuBarOTCS
W aHanusupytoTcs B pabotax [9-13].

MeToanka nccnepoBaHus

lMpu noaroToBke y4acTka LUAXTHOFO
nons waxtbl «MHarnMHCcKas» K o4yumcT-
HbIM paboTaMm (yronbHbin naacT [,s) 6bin
npeaioXXeH HOBaTOPCKUI Crnocob m3yue-
HUS TEKTOHWYECKMX HapyLUEeHWI: ropu-
30HTaJIbHO HanpaeneHHoe bypeHue (FTHB)
CKBa)XWMH B AAHHOM YrosbHOM MJjacTe
13 BEHTUNALMOHHOMO WTpeka. B HacTos-
wee BpeMst THB ckBaXkunH npu pa3paboTtke
YrO/IbHbIX MEeCTOPOXAEHUN MOA3EMHbIM
CNocoboM NMpUMeHsleTCsl B OCHOBHOM NS
ferasaumm yronbHbIX NJacToB U Npu npo-
XOAKE APeHaKHbIX CKBaXKMH A5 BOLOOT-
nvBa 1 ocywenus [14-19].

Llenb nccnepoBaHnn — nokanusaums
MasioaMMIUTYAHbIX TEKTOHUYECKUX Hapy-
LWeHMN nnacTa U U3yYeHUe U3MeHeHus
rny6buHbl 3aneraHus yroabHOro nnacra
Mo MPOCTUPAHUIO U MAAEHUIO, Ha U3y4ya-
€MOM yyacTKe.
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OCHOBHbIMU KpUTEPUAMU NPU JIOKANU-
3aLMN TEKTOHMYECKMX HapyLUEHWUW nna-
CTa ABNSNINCH: BEPTUKA/IbHbIE CMELLEHUS
KPOBNM MJacTa, pe3koe U3MeHeHue yrna
NnageHMs U MOLLHOCTM MacTa, TEXHONO-
rmyeckue daktopbl bypeHus (nornotue-
HWE MPOMbIBOYHOM >XMAKOCTU, MPUXBAThI
B6ypoBOro MHCTPYMeHTa U T.4.).

OnpoboBaHue MpeasioXXeHHOro cro-
coba BbINONHANOCbL OypeHMeM ropu-
30HTa/IbHO HamnpaB/leHHOW CKBaXXMHHbI
C NMPUMEHEHMEM CUCTEMbl HampasieH-
Horo 6ypeHusa (DGS), koTopas ucnonb-
3yeTcs AN8 MPOBELEHMS MOA3EMHbIX
HanpaBieHHbIX BypoBbiX paboT, Gupmbl
Industrea Mining Technology Pty Ltd
[https://www.bloomberg.com/profile/
company/637480Z:AU].

CucteMa ocHalweHa rpaduyeckmm
Nnonb30BaTENIbCKUM UHTepdencom ansa
yrnpaBneHus 3aborHbIMU LBUraATENSIMU,
a Tak)Xe CpeACcTBOM MpoBefeHUst reodu-
3MYeCKMX U3MEpPEeHUN B npouecce bype-
HUA, peann3oBaHHbIX Ha 6ase meTona
ramma-kapotaxa (['K), ocHoBaHHOTO
Ha M3y4YeHWU eCTeCTBEHHOM paguoak-
TUBHOCTU Yr/el U BMELLAIOLLMX MOPOL.
LaHHbIM MeTod MPOCT B UCMOJIHEHUMU
n obnagaet gocratodHom anddepeHun-
pytoLLeN CNOCOBHOCTbIO, TaK Kak pas-
HULA B €CTECTBEHHOM PajMOaKTUBHOCTMU
MeXay YIremM 1 BMeLLatoLWmMMKM nopoaamMm
coctasnsieT 5-7 pas.

CkBaxknHa N21 (F'HB) 6bina 3ano-
>KEHA B BEHTU/ALMOHHOM BCMOMOraTesib-
HoM wTpeke 22 MK w. «MHarnnHckaa»
M nepeceksia MPOEKTHble BbIPaboTKM
KCO-15-1-40, nasbl 15-1-2 n 15-1-3.

Kpome ocHoBHoro cTtBona, npobypeHo
47 HUCXoaaWMX U BOCXOAALLMX OTBET-
BneHun. B 3apgaum BypeHus otseTBrne-
HUIA BXOAUIN MOWUCKM YroSIbHOMO MacTa,
«MOTEPSIHHOIO» B 30HaX TEKTOHMYECKMX
HapyLWweHUN, onpeneseHMe MOLLHOCTH
niacra.

O6wunm obvem bBypeHUs cocTaBun
3500 noroHHbIX MeTpPOB.
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3abypka CKBa>XWHbl MpOBOAMNACH
C NMPOCTPAaHCTBEHHbIMU MapaMeTpaMu:
no seHutHomy yrny — (-10), no asu-
MyTy — 2250,

PesynbTaTtbl U 06cyxpeHue

TpaekTopuss OCHOBHOMO CTBO/A Mpo-
xoAuna no yronbHoMmy nnacty [His
[0 paccTtosHua 73 M OT yCTbsa CKBa-
>XMHbI, Ha 3TOW OTMETKE CKBaXWHa
BbILLA U3 YIS, XOTA €€ NpoCTPaHCTBEH-
Hble MapaMeTpbl U3MEHWUIUCL HE3HaAYU-
TeNIbHO: 3eHUTHbIN yrona coctasun —2,4°,
asumMyT — 225,94° (puc. 1). Oo 181 m
CKBa)kKMHa Mpoxoamfia Mo yrineBmeLLato-
wmm nopopaM. B uHtepeane 181-187 m
CKBa)kMHa nepeceksia YyrosbHbIM MaacT.
Buanmaa MoLHOCTbL MacTa cocTaBuia
6 M. Mo paHHbIM raMMa-kKapoTa)ka naacT
Ha AaHHOM MHTepBafne 6e3 NOpPOAHbLIX
npocnoes. [lanee TpaeKTOpms CKBaXKUHbI
npoxoamuna no yriaeBmeLLaroLLmMmM nopo-
fam po otMeTku 270 M OT ycTbsi CKBa-
SKUHBI.

B vHTepBane reonornyeckoro paspesa
0-250 M KpomMe OCHOBHOrO CTBOJIA CKBa-
>KMHbI NpobypeHo 12 oteeTBneHun. Mou-
CKM nnacTta B 6e3yrosbHOM MHTepBane
73-181 M npoBOAMANCL BOCCTaOLWMMU
oTBeTBMieHMAMM 2, 4-8.

OtBeTBneHnem 2 nnact nepebypeH
B MHTepBane 57-66 M OT yCTbsl CKBaXKMHbI.
BuanMasa MOLWHOCTL MiacTa cocTaBuia
9 M, nnacT Ha JaHHOM MHTepBase UMeeT
NMpoCTOe CTPOEHMe.

OTBeTBneHue 4 3abypeHo B YroibHOM
nnacte [;5; » Nowno no yrawo B UHTep-
Bane 54-136 m, panee — no nopoae.
OTBeTBneHMe 5 nepecekno YrosbHbIN
nnact Ha otMeTkax 128-138 M oT ycTbs
CKBa)XXWHbI, Oanee, 0o oTMeTku 144 M,
CKBa)XMHa npowna no nopoge. lMnact
B J@HHOM MHTepBasie NPOCTOro CTPOeHMUs,
BUOMMaAA MOLLHOCTb cocTaBunaa 12 m.

OTBeTBnEeHME 6 3abypeHO M3 nnacTa
M BbILIO U3 YrAs Ha paccTosiHum 138 M
OT YCTbsl CKBaXKMHbI, fanee ([0 paccTosi-
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Puc. 1. lNpoekyuu Ha eepmuKkanbHy0 NJIOCKOCMb mpaekmopuu 6ypeHus O0CHO8HO20 CMEoaa

u omeemeneruu N21 — N2912, ckeasxcunHel 1 (8 unmepsane 0-250m): — - — - — - — - — npoekmHas
mpaekmopus niacma; — - — — ¢akmuyeckas mpaekmopus niacma, ____ MeKmoHu4yeckue
HapyweHus; ____4 mpaekmopuu cKeaxcuH u omeemeseHull

Fig. 1. Drilling course longitudinal sections for Borehole 1 and its side holes No.1 to 12 within the

0-250 m interval:

disturbance; ____ 4 boreholes/side holes course

Hus 171 M) Bypunocb No yrneeMeLLato-
MM ropoaam.

OTtBeTBneHneM 7 mnouyBa YroJibHOro
nnacta 6biaa BCTpeYeHa Ha PacCcTOSHUM
142 m, kpoBns — Ha pacctosiHum 151 m
OT YCTbSl CKBaXXUHbl. Buanmas mMoLHoCTb
njacTa B JaHHOM MHTepBasie COCTaBnseT
9 M, NNacT NpoCcToro CTPOEHUs.

Takum obpasom, no pesynsTatam Oype-
HWS OTBETBNEHUI 4—8 yCTaHOBNEHO Maslo-
aMMJIMTYOHOE TEKTOHMYECKOe HapyLueHue
cbpocoBoro Tvna B uHTepBane 138-142 m
C amMnAnTypon cMeltenus 1,6 M n yrnom
nageHus 70-75° (puc. 1).

C otmeTok oT 142 m go 210 M Habnto-
[laeTca peskoe yBeNMYEHMWe yrna nage-
HMAa nnacTa, go 45°. CMeweHne KpoBau
njacTa B JaHHOM MHTepBasie COCTaBnseT
7,6 M. Ha pacctosHuu 210 M oT ycTbs
CKBaXWMHbl yroa mnafeHus nnacrta npu-
HUMaeT 3HayeHue 0°. Pe3koe M3MeHeHMe
yrna nageHusl CBUAETENbCTBYET O Hasu-

design seam; — - — — actual seam; _

_ tectonic

UMM MINKATUBHOM TEKTOHUYECKOU CTPYK-
Typbl (puc. 1).

OTeetBneHnem 10 nnacTt nepeceyeH
B UHTepBane 245-251 m. CrtpoeHue npo-
CTOE, MOLLHOCTb M Yron nafeHus Bblaep-
>KaHbl. AHaJIOrMYHble pe3ynbTaTbl Mony-
yeHbl No oTeeTBneHuam 11 n 12,

B uHTepBane otmetok 250-500 ™m
Mopdosiorna nnacta usy4yanacb Kak
rOPpM30HTANbHbIMKU, TaK M BOCCTAlo-
wumm oTeeTBneHnamun. OTBeTBNeHUe
13 npobypeHo no nnacTy, B UHTEpBane
237-309 M OTMeYEHO yBeMYEHME MOLLL-
HOCTM nnacTa 4o 2,4 m. MNMopoaHbix npo-
C/I0EeB U CMeLleHUN He BcTpeyeHo. lMpu
npoxoake oteeTBneHuinld-17 u 44,
45 B uHTepBane 350-400 M, ycTaHoB-
JIEHO YMeHbLUeHMe MOLLHOCTM nnacTa
n0 0,8 M. DTo MOXXHO 06BACHUTL 30HOM
pa3mbiBa naacTa (puc. 2).

B vnTepsane 390—500 m nnact s
nsydancs otsetTBneHuamu 44 —47.
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Puc. 2. NMpoekyuu Ha eepmukanbHyro naockocms mpaekmopuu bypeHus omeemesneHull ckeaxcurol 1
e unmepeane 250—500 m. YcnosHsie obosHayeHus npedcmaeneHs! Ha puc. 1
Fig. 2. Drilling course longitudinal sections for Borehole 1 side holes within the interval of 250-500

m. For the legend see Fig.1

OtseTBneHne 44 nepecekaeT nnact
B UHTepBane 452-474 m, B 3TOM UHTEp-
Basie HEOLHOPOAHOCTEN He YCTAaHOB/EHO,
HO MpU BbIXOLE OTBETBJIEHUS U3 KPOBU
njacTa CKBa)KMHa BOLUJIA B 30HY paspy-
LWEeHHbIX MOpoA, OTMEYEHO MHTEHCUBHOE
MOrsioLEeHME MPOMbIBOYHOM XXMUAKOCTH.
Mo pesynbTaTamM GypeHus OTBETBIEHUS
46 kpoBnga nnacTa BCTpeYyeHa Ha OTMETKe
492 ™M, co cMelleHneM OTHOCUTENbHO
oTBeTBNeHUa 44, nokanusoBaBLLUEro ee
Ha oTMeTke 474 M Ha (-1,8 M) 6e3 pas-
pbiBa cnaowHocTu. [aHHOe aBneHue
CBUAETENbCTBYET O BCTPEYE CKBAXKUHOM
Ha oTMeTke 474 M TeKTOHMYECKOro Hapy-
LLeHWa yrnenoposHoro Maccmea (puc. 2).

Ewe onHO HapyweHue Mopdonorum
nnacta ;5 — 3To pacluienneHue ero
Ha Ma4ku, KoTopoe 6biNo 3aduKcUpo-
BaHO BOCCTalOLWMM oTBeTBNeHuem 45.
OTBeTBNEHUE 3abypeHO U3 YronbHOro
naacTta ¢ oTMeTkn 394 M, n Ha oTMeTKe
402 M NoOACEKJIO MOPOLHbIA MPOCNON,
nanee B uHtepsane 409-420 m ckBa-
YKMHa nepeceksia BEPXHIOK Mayky nna-
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CTa C MOPOAHbIM MPOC/IOEM, YTO XOPOLLO
OTpaeHO MO AAaHHbLIM raMMa-KapoTaxka
(puc. 3). Ha pucyHke npuBegeH npumep
[LOKYMEHTALMN CTPOEHUS MacTa MeTo-
[LOM raMMa-KapoTa)ka, yKasaHa Buamumas
MOLLHOCTb YrOJibHbIX MayYeK U MOPOAHbIX
npocnoes. HapyweHne mopdonorum nna-
CTa Kak MJMKAaTUBHOM, TaK W AU3bIOH-
KTUBHOM MasioaMminTyoHOU TEKTOHUKOW,
MOXHO HabntopaTb B MHTepBasie paspesa
500-750 m (puc. 4). M3yyeHune mopdo-
noruv nnacta [;5; B MHTepBase 0TMETOK
500-750 M OT ycTbsi CKBa>kMHbI MPOBO-
LWNOCb KakK HUCXOAALLMMU, TaK U BOC-
XOAALWMMU OTBETBIEHUAMU C BbICOKOM
feTanbHocTblo (puc. 4). OTBeTBNEHUSMM
18-22 6binn BbISIBNEHbI: pa3MblB Ma-
cTa B uHTepBane 544-552 m, nocnomnHas
nogsuykka nnacta — 564-588 m, nnact
Ha oTMeTke 588 M — «noTepan». bype-
HMEM BOCXOAALLMX OTBETBEHUN 23-26,
nnact [, 6611 nepebypeH B MHTepBase
oTmeToK 660-712 M co cmeuweHuneM
no Beptukanu ot (+1 M), oTHOoCUTenbHOe
CMeLLEHME OTMETOK KPOB/M MNacTa Mexay



oTBeTBNieHMAMU 24 u 26 cocTaBuno
(-4 ™m). YcTaHOBNeH paspbiB YrosbHOrO
naacTta B MHTepBase oTMeTok 588-660 M
(puc. 4). C uenbto noucka U nokanusa-
UMK nnacTa yrns B 3TOM MHTepBasie bblam
npobypeHbl 4 BOCXOASALLMX OTBETBIEHUS:
39, 40, 42, 43. TpocTpaHCTBEHHOE MOJIO-
KEHME MO asUMYTy U 3eHUTHOMY Yy
LNS KaXKAOro OTBETBEHUS U3MEHSANOCH
B HE3HAUYMTENIbHbIX Npeaenax: no asmMyTy
218-228°, no 3eHuTHOMY yrny (-5°) —
(+10°).

Mo pesynbTatam BypeHUs OaHHbIX
OTBETB/NIEHWI B MWHTEpBase OTMETOK
568-660 M nokanusoBaHa cknagka (puc. 4)
c BepimHon B oTMeTke 620 M. lMpeBbiwe-
HWE BepLUMHbI Haj, KPOBNEN HeHapyLleH-
HOM YacTu nnacta — B npeaenax 4,5 m.

OTBeTBneHuamMu 36 1 37 B MHTepBane
otmeTok 750-754 ™M BbiaBNEHO AU3bIOH-
KTUBHOE HapyLUeHWe YrosbHOro njaacTa
cbpocoBoro TMna, C aMMNAMTYLOW CMeLLe-
Hua 1,5 M (puc. 4).

OTeeTBneHuamMu 36 n 29 yctaHoBneHo
cMelleHme nnacta Ha 1,6 M B3bpocoBoro
TUna B UHTepBane oTtmeTok 750-768 ™M
OT yCTbsl CKBaXXWHbl. OTBeTBNEHUE 36
Mepecekso YrosibHbIA MNAacT: BHa4yase
Ha oTMeTKax 758-769 M (cHucxopsLen
BETKOM), @ 3aTEM BOCXOAALLEN — B UHTEpP-
Basie 0TMeTOK 788-796 M OT ycTbsl CKBa-
XXWHbI (puc. 5). Yron napgeHus nnacta
B 3TOM MHTepBane ctpemutcsa Kk 0°, cTpo-
€HMe nnacTa no AaHHbIM raMma-kapo-
Ta)ka — MnpocToe.

OTeeTBneHue 30 3abypeHo B yrosbHOM
nnacte ¢ otMetTkn 816 M U Ha oTMeTke
834 ™M ckBa)kMHa BOLLSIA B Hemocpea-
CTBEHHYI KpOB/O, MpouAs MO Heu
0o otmeTku 848 M, panee c otMeTku 892
no 898 M ckBaxkMHa nMpobypeHa no pas-
LPOBMEHHbIM YyrneBMeLLaoWmMM Mopo-
[aMm, B npouecce bypeHus Habnozanoch
WHTEHCUBHOE MOr/0LWEHNE MPOMbIBOY-
HOM >umakocTu. [JaHHble dakTopbl yKa-
3bIBAlOT, YTO CKBa)KMHA B YKa3aHHOM
BblLLe MHTepBase nepecekna TEKTOHUYe-

ckoe HapyweHue. bypeHunem oteeTBne-
HUM 31-34, noaTBep>KAEHA TEKTOHMYe-
CKas CTPYKTypa, NoaceyeHHas bypeHunem
oTBeTB/eHUs 30, B MHTepBane OTMeTOK
896-902 m. B paHHOM MHTepBane oTBET-
BneHus 31- 33 BbIWAW U3 YrOJbHOTO
nnacta v MNoAcCeKaM yrineBMellatolime
nopogabl (puc. 5). B nHTepBane oTmMeTokK
900-970 ™M ycTaHOB/MEHO: pacLuensieHne
naacTa Ha 2—3 nayku, yMeHbLUEHWUE ero
MOLLLHOCTU W BbIKAMHMBaHWe nnacTa [
Ha oTMeTke 970 M, OT yCTbsl CKBaXKMHbI
(puc. 5). Mpwu bypeHnn oteeTBneHus 33
HabntogaeTcs cnoxHas mopdonorusa nna-
CTa C BbIKJIMHWUBAHWEM YTOJIbHbIX Mayek,
a TakyXKe BbIK/IMHMBAHMEM CaMOro MJacTa,
4YTO MOATBEPXKAATCA AAHHbIMKM raMMma-
kapoTaxka. Mo pe3ynbTaTam HanpaefieH-
HOro BypeHWs OCHOBHOro cTBosa u 47
OTBETBNEHMSAM CKBaXKMHbI 1 yCTaHOB/EHA
C/IOXKHas CTPYKTypa YroabHOro njacra
[.5 B palioHe pacrnosioXXeHUs FOPHbIX
BbipaboTtok KCO-15-1-40, nasbl 15-1-2
n 15-1-3. OcnoxxHeHuna npeacTaBieHbl:
LV3bIOHKTUBHBIMW HapyLleHuamu, dnek-
cypaMu, CKnagkamu, pasmbiBamMu U pac-
LLeNJIEHMEM MJ1acTa Ha Mayvku.
lMpoekTHOe nono)eHue nnaacTa, B Bep-
TUKaNbHOM pa3pe3e NoCTPOeHHOE Mo AaH-
HbIM 4ETaNIbHOM reosIorM4Yeckomr pa3BeaKkHu,
M pakTUYeckoe, MNONYyYEHHOE MO AAHHLIM
MHB, coBnagatoT Nuwb GparMeHTapHO
(puc. 1-2, 4-5). D10 cBMAeTenbLCcTBYET
O TOM, 4YTO CeTb reoJIoropasBefoYHbIX
CKBaX>XWH MpW AeTasibHOW reosiornvyeckomn
pa3Benke He obecneymBaeT Heobxoau-
MOM MHMOPMATUBHOCTU AN MONyYeHuUs
LOCTOBEPHbIX AaHHbIX O Mopdosorum
yroneHoro nnacta. B pabote [20] npeg-
CTaB/E€HO MPUMEHEHWE KNACTEPHOro
noaxofa Npu UCCNefOBaHMW YrONbHOrO
MECTOPOXAEHUS C LeSIbio NMPOrHo3MpoBa-
HWS ONTUMANbHOM MNOTHOCTU CETU CKBa-
KMH MPU 3KCMyaTaLMOHHOW pa3Benke
MecTopoxaeHus. Ha ocHoBe paccMoTpeH-
HOrO MOAXOAA MOXHO obecrneymTb OnTU-
MaJibHYtO CeTb Pa3BefoYHbIX CKBaXXMH
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Fig. 3. Gamma-ray logging interpretation and seam delineation: — coal seam; — host host rock
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Puc. 4. Mpoekyuu Ha eepmuKaIbHYIO N10CKOCMb mpaekmopuu bypeHus omeemeeHull ckeaxicuHsl 1
6 uHmepeane 500—750 m. YcnoeHsie obosHayeHus npedcmasneHs! Ha puc. 1

Fig. 4. Drilling course longitudinal sections for Borehole 1side holes within the interval of 500-750
m. For the legend see Fig. 1
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Puc. 5. Mpoexyuu Ha eepmukansHyto nnockocme mpaekmopuu bypeHusi omeemeneHull ckeaxcuHsoi 1
6 uimepeane 750—1000 m. YcnoeHbie 0603HayYeHus npedocmasnersl Ha puc. 1
Fig. 5. Drilling course longitudinal sections for Borehole 1side holes within the interval of 750—1000

m. For the legend see Fig. 1

ON9 KaXKA0M KJTaCTEPHOM 30Hbl, COCTaBNSA-
FOLLMX MECTOPOXKAEHME, U MOBbICUTb TOY-
HOCTb U OOCTOBEPHOCTb U3YUeHUs Yrosb-
HbIX MECTOPOXKIAEHUN.

BbiBopbl

TakuMm obpasoM, mopdonorusa yronb-
Horo nnacTta ;s Ha M3y4yaeMOM yuacTke
LWAXTHOrO MOoNsl OC/IOXKHEHA CKajyaTo-
CTbtO, MaJIOAaMMIUTYAHbIMKU U Be3aMnu-
TYOHbIMU PaspbiBHbIMU HapyLUEHUAMMU,
NMOCNOMHLIMK MOABUXKaMK U aedopMa-
LUMSIMM BO BMELLAIOLIMX MOPOJAx M nna-
cTax yrns, dbnekcypHbiMU nepermbamu
C BO3pacTaHWEM yrnia nageHus nnacTa
fo 10°. Ha oTaenbHbIX yyacTkax BCTpe-
YaKTCS pacLUensieHns 1 pa3MbiBbl Yrosb-
HOro nnacTa.

CIIMCOK JIMTEPATYPBI

ManoamMmnauTyaHble HapylweHuUs
c amnauTtygor ot 0,1 po 1,6 M npeacTaeneHsbl
cbpocamu, B36pocaMm M MONOrMMU HaaBU-
ramu. NMnukaTMBHblE HapyLleHWs obycnas-
JIMBAOT JIOKasIbHble YBETMYEHUS] MOLLLHOCTU
nnactos. Mopoabl 1 yronb B 30Hax Hapy-
LUEHWI pa3apobrieHbl, a B NaacTax Habnto-
[latOTCS 3epKasia CKONIbYKEHUS U BKJTHOUEHUS!
MenKnx obnoMkoB. Bcneacteme nociomnHbIX
MOABWKEK Yro/b MOLABEPrCs nepepacrpene-
NEHUIO, B pe3y/ibTaTe Yero BO3HWUK/IM pas-
AyBbl U NepexknMbl B nnacte [ys.

B 30Hax HapyLueHUM nopoabl UHTEH-
CMBHO pa3fpobiieHbl, MHOTAA MepeTepThl
[10 IMIVUHUCTOrO COCTOSIHUS, C MHOMOYUC/IEH-
HbIMUM 3epKasaMu MO MJIOCKOCTU TPELLMH.
MoLwHoCTb 30H ApobneHUs nopog, Kone-
6netcs oT nepebix MeTpos fo 10-15 m.

1. baukenscuna A. XK. BbisBneHve U KapTUpOBaHUE TEKTOHUYECKUX HApYLUEHUN Kak
MHOMKATOPOB BblbpocoonacHbix 30H MeTogoM MOIT-3D B ycnosusix KaparaHanHckoro
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