U3BECTUM
TOMCKOT'O OPIAEHA OKTABPbCKOM PEBOJIIOUHHM M OPJAEHA TPYJIOBOTO
KPACHOTI'O 3HAMEHU TIO/TMTEXHUYECKOI'O MHCTHUTYTA um. C. M. KHPOBA

METOAblI U HEKOTOPBIE PE3YJbTATHI
HWH)XEHEPHO-TEOJIOTHYECKOH OLLEHKH MMOPOJ
TATAYPOBCKOT'O BYPOYIOJIbHOTO MECTOPO)XIEHUS

®. I1. HU®AHTOB, E. A. TIMCAPEB, B. H. IIVJIJEB

(TlpeacTapiena nay4nbiM ceMHIapOM Kadelpbl THADPOTeOJOrHAd U HIKelepHol IeoJiorHH
TOMCKOro MOJUTeXHUUECKOTO HHCTHTYTA)

B TexkyiueM NATHICTHH HAOIIONACTCS HMIMPOKOE PA3BUTHE MPOMbBILIJIEH-
HOCTH H cTpouTe.1bcTBA B UNHTHHCKOIT 00/1acTH, B CBA3U ¢ 39TUM 3J€Ch Cy-
IIECTBEHHO BO3pOC/Ja NOTPEeOHOCTbh B 3IHEPTETHUECKOM TOMJIHBE U IUHPOKO
MIPOBOAATCA NMOUCKOBLIE padOThl HA yroJb. B pe3ynbraTe OTKPLIT PAA MeCTo-
POKIEHHH, ‘B yHcae KOTOPBIX TaraypoBckoe 6ypOyroabHOE MECTOPOKIEHHUE,
pacnonoxennoe B 70 kM ot r. Uursl. Ha mnepsoouepeasoM yuacTke 3TOrO
MecTopozxaenus K 1966 roay 3akoHUeHBl JeTajbHble Te0JOTOPA3Be/lOUHbIe H
THAPOreoJorHyeckne padoThl; OTHOBPeMeHHO Kade poil THAPOTeOJOTHH H HH-
KeHepHO! reoJorHH TOMCKOTO NOJHTEeXHHUECKOTO0 HHCTHTYTa TPOBEIEHE
MHAKEHEePHO-TeOJIOTHUECKHe HCC/AeHOBaHUSA, Pe3yJbTaThl KOTOPBIX YacTHYHO
OCBeIllalTCst HUKeE.

B reoaornueckom orzomenun TaTaypoBckoe MecTOPOKAEHHE MpeaCTaB-
JsieT co0Od AOCTATOUHO KPYIHYIO OPaxXHCHHKJAMHAJb, PACIONOXKEHHYIO B 10-
JuHe p. MIHroAwl, orpaHuueHHyIO ¢ CeBep0o-3alajia U I0ro-BOCTOKA BHICOKHMH
ropubiMi xpeGramu — fl6monoBiM  u Yepckoro. BreimosHeHa CTpPyKTypa
I/IaBHBEIM 00pa3oM Hepacu/JieHeHHBIMH KOHTHHEHTAJNbHBIMU OT/IOKECHHIMH Me-
Ja ¥ 1opbl MolHOCTHIO A0 2000 M. XOpckie u mesmoBble MTOPO/IBI IOBCEMECTHO
TIEPEKPDBITHl YETBEPTHUHBIMH OTIOKEHHSIMU. C TOUYKH 3peHUs] OLEHKH YCTOH-
YABOCTH MOPOJ HAaUOO/IbIIHI HHTEPEC MPeCTaBISIOT YIJEHOCHBE OTH0XeHH
MeJa U 1opbl 10 rayOuHsl 200—250 M ¥ yeTBepTUUHBIE 00Pa30BaHNU.

YraenocHass TOJH{A 3ajeraer CONIacHO Ha MOACTHAAIOLIEH Ge3-
VrOJbHO{i W B UEHTPAJbHOH YACTH MeCTOPOXKAEHHN gocturaer ao 215 M.
Huxuas nauxa, MowHoctbio 1o 50 M, mpeacrasiena NepecianBaloliUMHCA
lleCYaHUKaMH, aJeBpPOJHTAMM H aPIU/IJIUTAMH ¢ TOHKHMH IPOIJiacTKaMH
(0,1—0,9 m) yraqa. Bele 31X €10eB pacmosiosKeHbl JOCTATOUHO MOIIHbBIE,
NPHIOJHbIE /Il OTKPBITOM Pa3pabOTKH, yrodbHble miacTel. CpemHsas MOLL-
HOCTb BepxHero mjacra— 8,95 M, cpeidero — 3,86 M u HMXKHero — 7,33 M.
Baemaiomue noposbl CylIecTBeHHO NPeACTaBIeHbl KPYMHO- H CPeIHe3epHH-
CTBIMH necuanukamu (57,9%), menpume yraem (20,4%), asnespoauramu
(10,7%) w apruamnuramu  (9,6%). Hadmonaercs Tosoroe  3ajeranmue
(3—5°) u 3HaunTenbnas QpaunuanbHas H3MEHUHBOCTH MOPOJ B KPBLLIbAX
OpaxHCHHKAUHAJMU,

HerBepruunnsie OTTONKCHHS B nOpeenax AOJHHL p. MHroxsl
Ha MECTOPOKAEHHH NPEeACTAaBACHbl TaJeUyHHKAMH, CYMecsiMH, CYLJHHKAMII
H TeCKaMH, CpeH KOTOPHIX dYallle BCero BCTPeYaloTesl COBPeMEeHHbe aJllio-
BHaJIbHBIC TTeCHaHO-TaleYHHKOBBIe OTJIOXKEeHHs MOHMBL p. FIHrojbl, noBceMecr-
HO IlepexprrBapolne Mectopoxaente caoem B 10—11 m, a B mepeyray6aen-
HBIX pycnax [Tpannronst o 32 m. IMepeuncieHubie THITH TOPO HCCASTOBAHDI
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B HHXEHEPHO-TEOJOTHYECKOM OTHOWEHHH 1o 203 MOHOMHTAM, OTOGpAHHBIM
13 15 pa3BegoOYHBIX CKBAKHH. :

HccnenoBanusa BKAOUAMH ONpPefeJdeHHe cOCTaBa, CTPYKTYPHBIX 0COGEH-
HOCTEH H CBOMCTB BCEX THUIOB MOPOJ BCKPHILIHON TO/IK OYAYUIAX KAPbepoB.
OcHOBHOE BHHMAaHHe YIeNa40Ch H3VUEHHIO CONMPOTHBJAEGHHS MOPOL CHBHIY
C YUeTOM BepOsSITHOTO HX H3MeHeHHst B 60pTax KapbepoB. B wacrtHocTH, yuu-
ThIBasi Npollecc Jerpagalldy Mep3JaoThl Ha psile KapbepoB M WAXT 3adaii-
KaJibst, HCCAeLOBAHNS CBOHCTB NPOBOAHANCH MPEHMYIIECTBEHHO I/ OTTAsB-
wux nopox. Ilo kaxaomy MOHOJNHMTY CABHIH TPOH3BOLHJNCH M0 HaTPy3Ka-
Mu 2,4, 6 kr/cM? B yCJIOBHSIX MOJHOTO HachilleHust Boaol. Cpe3 BHINOJHSAJICH
II0 cXeMe YCKOPEHHOTo KOHcoJuaAHpoBaHHoro casura [1]. INiockocru cpesa
rJaBHBIM 06pa3oM HaNpaB/sJHCh [0 HACAOEHHIO M 0cAab/eHHBIM 30HAM,
4TO 00BIYHO OJiMXKe COOTBETCTBYET pa3BHTHIO BEPOSITHBIX MOBEpXHOCTEll
CKOJMbXeHHs B GopTax xapbepos. Ilepsuunasi 06paboTka pesyabTaTOB Kax-
AOTO WCHOBITAHWSL C LeNbl0 OTpeleneHHsa KOI(QODHUIHEeHTa BHYTPEHHEro Tpe-
HUA [ ¥ cuensienusi C NpoBOAUNACh CI0COBOM HauMEHbIIUX KBajpatos. [lis
HEeHapyLIEHHBIX OPOJ HCNOMb30BAMUCH QOPMYJIHI:

c_ Te—To | C‘“ 4T2+T4—2Ts
i"" _-4_ y - —"3— )
rie To, T4, Tg~— CABUTAIOLIHE YCHJIHSA NIpHU BePTHKAJBbHEIX Harpy3kax 2,4 H
6 KF/»C‘MZ. BJIH HapYIUIEeHHDbIX BCJHUYHHAE CHelJIeHUdA, Kak TpaBUIO, Obl1a 6JH3-
Ka K HYJI0O H pacuer f NPOU3BOAUJICS TIO (pop'MyJIe

N N
[=2X P | 3P,
1 1

rje

P,— BepTHKANbHAH HATPY3KA;

N — KonnuecTBO BePTHKAJIbHBIX HATPY3OK.

BblsicHeHHe MHHEpaJOrHYECKOTO COCTaBd, MHKPOCTPYKTYPBHl H COCTABA
LeMeHTa MPOU3BOAHIOCH C NPHMEHCHHEM OBBIYHOTO U 3JEKTPOHHOrO MHUKDPO-
ckonoB. [Ipyrve nokasarenu CBOCTB NOPOJ ONPEAEJSINCH 110 OOULEN pUHSI-
THIM ¥ CTAaHAAPTHBIM MeTOAMKAM. YacTHble XaDaKTePHCTHKH CBOHCTB TNOPOJI
00pabaTblBaIHCh ¢ MPHMEHEHHEM MeTOHOB MaTeMATHUYeCKOH CTaTHCTHKU
C LeJbI0 MOJNYyYeHUsi 0OOOLIEHHBIX U paCueTHBIX NOKazartesell, HeoOXOAHMbIX
Aqsi KNacCH(UKAUHMH NOPOA M OLEHKH YCTOHUHBOCTH GOPTOB HaMedaeMblX
Kapbepos.

Huxenepno-reonmoruueckass KaaccHOHKALUHUA TO-
pox. B obmem miaaHe HeleBhM Ha3HAUCHUEM TaKoW KJacCUGUKAIMM SIB-
JISeTCS pasfieNeHHe TOPHBIX NOPOJ Ha OT/EAbHBle KAACChl, B KOTOPHIX NOPO-
ABl XapaKkTepH3ylOTCH OJH3KHMH MOKa3aTeJsiMH OCHOBHBLIX (PH3UKO-MeXaHu-
YecKHX CBOHCTB. B KauecTBe OCHOBHBIX MOKa3aTe/Jell HAMH MPUHATH O0bEM-
HBIH BeC, KO3((dHIMEHT BHYyTpeHHero TPeHHs H CLeNJeHHEe HeHapylueHHbIX
nopof. Iloctpoenne HHXKEHEPHO-TeOIOTHUeCKOH  kaaccHdUKallM¥  OTHOCH-
TeJIbHO YKA3aHHbIX NOKa3aTeJsell IIPOBeJEHO HA OCHOBE COBPEMEHHOH TeOpHH
IeOJIOTHYECKHX KaaccHpukaukil [2, 3], ¢ ydetoMm nepeunc/aeHdbx B Tada. |
T€X TJABHBIX CHTYalHH, C KOTOPLIMH BCTPEUAIOTCS NP TMOCTPOEHUH TeoJoTH-
JeCKHX KJIACCHQHUKALH# TOpHBIX NOpoA. B sTol ke Tabauile NOMUepPKHYTH
THITHYHbLE AJ51 HHXKEHSPHON Te0sIOTHH CJIYyYaHu.,

Hcnonbsyst nanusie taba. 1, aas nopox TataypoBcKoro MecTopoxaeHHs
MOCTPOEHA JHArHOCTHUeCKasd KaaccHbukauus (rabua. 2), rie B KauecTBe Ha-
6opos U' n U? nipuHsiTbl M3BECTHbIE JINTOJOTHUCCKHE NOHATHSA, paciiwdpo-
BaHHble B pykoBoacTBe (4], naGopu nonsaTuii U u U* orHOCATCH K HHXKeHep-
HO-Teo/loTHYIecKuM nokasareasm (UP— saaxsocrs, U* — mpenes npounocty
nopox Ha cxkatue). Ms taba. 2, kpome Ttoro, BuaHo, uto U* caepyer 3a U?,
H 3TO BHOJIHE E€CTECTBEHHO, TAaK K4K M3MeHeHHe NPOYHOCTH paccMaTpuBae-
MbiX TOPOJ CYHIECTBEHHO 3aBHCHT OT M3MEHEHWsS UX BJaXHOCTH, Ha ocHOBe
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TaGaumna |

BOHQOCH, noaAeXalue peEMICHUHID

NpH HOCTPOEHUH KARCCH(UKAUUM TOPHRX HOPOA Boamoxnbte CHTyaiuu

3ajaHde MHOXKecTsa ropubix mopoi A 1 Muoxkectso A 3aano NOCPeACTBOM IOHATHA
2 Muoxectso A 3asaHo ¢OpPMailbHO HEOZHO3HAY-
‘HO TocpejacTBoM Habopa 00pa3snoB TOPHBIX IO-
pon as=A
3 Muoxectso A He 3agauo

3adaunc pasbuenua A wo cucTeMe npu- 4 PasGuenue A no cucreMe npHsHakos V ¢ xnac-
3Hakos V camu Ai, i=12, ..., N 3az1aHo axcHOMAaTH-
UeCKH
5 PasGuende A 1m0 cucreMe fipu3Hakos V ¢ kaac-
caMu Al 3allaHO He aKCHOMAaTHUECKH

3anaune cucTeMnl npH3Hakos V Bce npusuaku cucremsl V dopmanuzoBaHuble

IHe Bce npu3naxu cucrtemsl V dopMmaansoBansble

CiefileHHS 0 3aBHCHMOCTHAX MeXAy lia-
fopaMu cHeTeMbl RPH3HAKOB V

Himerotcst mnonnble cBeleHHS O CBA3AX MCKILY
HabopaMH CHCTEMEL IPH3HaKOB V

He wumewoTcd mossble CBeAGHHA O 3aBHCHMOCTH
MeXJAy HaGopaMHu CHCTEMBI NMpH3HakeB V

© @ No

2,5, 7 19— THmIuHBIE CAYUAH JUIS HHXEHEPHOR Teo0THIL

NepeyncaeHHbIX HabopoB B TabJa. 3 MpeLcTaBAeHa HHKEHEPHO-Te010THIeCKas
KAaccuuUKanMs IepeyucaeHus Mo CUcTeMe Npu3HakoB U ¢ aBTOPCKHM 00b-
emom N(U)=10. B naabueiiiieM AJs Kaxkjaoro kaacca A; TpoU3BOAHIACDH
COOTBETCTBYIOILAS CTaTHCTHUeCKass oOpafoTka YacTHHIX 3HayeHHd o6BeMHO-
ro Beca, ko3pgHuiHeHTa BHYTPEHHEIO TPEHHUS M CUETJIeHHS TOPOX, Npe/i-
CTABJASIOIIUX CUCTEMY JNHATHO3KPYEMbIX NPH3HAKOB Q;, YTO TOXKe MJIJIIOCT-
DHPYETCA YIIOMAHYTOH Tabu. 2.

Crartucruueckas obpaboTka uacTHBIX [OKasarteseil BbiTOHEHa C TIPH-
MeHeHHeM MeTOJIHKH, pa3paboTaHHON Ha Kadedpe THAPOreOJOTHH U HHXKe-
HEPHOH reostordu TOMCKOTO NOJAHTeXHHYECKOTO HWHCTHTyTa [5, 6. Merton
BKJIIOUACT IPOBEPKY HOPMAJAbHOCTH paclipe/leieHHs 4acTHbIX XapaKTepH-
CTHK, Ollpe/esieHHe nmapamMeTpoB (cpexHero apudMeTHUECKOTO H CTaHAAPTA)
pacrnpee/eHdsl, KOTOPble, KaK H3BeCTHO, CJYXKAT OCHOBOIl JOJyueHWst pac-
UeTHBIX MOKazaTeseld CBOHCTB NOPO.

PacuerHpe nmokaszarteaAH H oleHKa o6mei ycToil-
UHBOCTH pabounx 6GoproB kKapbepos. [locTpoeHne pacuetHol
MoJed 60pPTOB WM OTBAJOB KapbepOB [IOCTATOYHO TECHO VBA3BIBAETCS
C KNaCCH(HKALLHOHHON CXeMOH, BLIIIOJIHEHHON IJs MCCAeJL0BAHHBIX TOPHBIX
nopod. Ilepeunciennble B kaaccupuKaUHH TOPHBIE TOPOABI COCTABJISIOT OC-
HOBY 3JeMEHTAapU3alHd pacueTHOH Monenau. Ilpu srom Kamxnweiit xjaacc rop-
HBIX MOPOJ XapakKTepuayercsi olpefesieHHBIM HabopOM DaCUeTHbIX XapaxTe-
DHCTHK, KOTOpble CTaBATCH B COOTBETCTBHE C BHIOPAHHOH pacyeTHOH Mo-
AEbI0 M CXeMOH pacueTa ycTOHYMBOCTH 6OpTa WK OoTBajsa Kapbepa. 3a pac-
UeTHbIe M0KAa3aTeqd MOPOA B HHIKEHePHOH TeOJOrHM MPUHUMAETCS MaTema-
THYECKOE OXKHJaHHE, B KOTOPOE BBOAMTCHA DAL (PAaKTOPHBIX K03 (UILLHEHTOR,
VUHTBIBAIOIIHX CTPYKTYPY MAacCHBa, YCJ0BHA padoThl Nopold B cdepe aeilcT-
BHS Kapbepa H T, /1., UTO BbIpaxkaercsd GopMyJiofl;

X, = ;,— -Mvy,
K+ Ko« Ka....

raie Mx — matemarnueckoe oxuganue noxasares; Kj, K. — dakrop-
Hble  KO3(OHUHEHTH, KOTOpBIC OMpPefensioTCS  SKCIePUMEHTANbHO HJH
0 aHaJ0THH C yXe JeHCTBYIOIHMHM Kapbepamu. Ilpumenurtensbdo x Tara-
YPOBCKOMY MECTOPOXKIEHHIO [J51 XapaKTePHCTHK CONPOTHBJEHHA MOPOL
casury meanunna Ky - Ko - Ks... 6pl1a npuusita paBHoit 1,3, yunThiBas Bce
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He6J1ATONPUATHBIE YC/IOBHS, KOTOPBIC MOIYT BO3HHKHYTb IIPH BCKPBITHH
MEpP3JIBIX M YaCTHYHO OTTAfIBLIMX NOPOJ  (MecYaHWKH) BCKPBIIIHON TOJILIH,
JApyruM IocTaTOYHO BaKHBIM MOMEHTOM B NpOLECCe MOJYUYeHHs PacueTHBIX
XapaKTepUCTHK ABJAETCSA OlLleHKAa UX MaTeMaTHUYECKOTO OXKHJIAaHHA MO BBI6O-
pouHbIM naHHBIM [6]. 31€ch MOTYT HMeTh MeCTO CaAeAyIOLIe CHTYaluH:

. 3a Mx npuruMaercst Ta WIH HHAS HAUXYAIAS UHTEPBAJdbHasl OLEHKA
(meccMMHCTHUECKasT OL[eHKA ).

2. 3a ouenxky Mx npuHuMaercs CpeiHee 3HaueHHe TIoOKasateas (ONTH-
MHCcTHYecKasn ouenka). OnTumucrayeckas oueHka My, Kak mpaBuao, HMeeT
MEeCTO IJISi NoKasaTesed CBOMCTB MOPOMA, HMCIOUIHX HE3HAUUTENBHYIO H3MEH-
UMBOCTb H KOT[AA XapaKTepPUCTHKA TMOPOA B cepe JeHCTBUS COOPYKEHHUS
He Oyner moHWxKaTecs. B Haumem c¢ayyae K uuMcay nokasatedell OTHOCATCS
oObemHble Beca nopod. C Apyrofl CTOPOHBL, JI% XapaKT€PHCTHK COMNPOTHBIIE-
HHST TOPOJ CIBHTY, BCAGJACTBHE HX 3HAUHTEJbHOH H3MEHUHBOCTH B KayKaofl
110poJie ¥ CHUXKEHUS MX B OOPTax KapbepoB, PEKOMeHAyercsi OJHa M3 Tec-
CHMHCTHUCCKHX OUCHOK Mx: HHXKHSAS NOBCPHTEJbHAS IPaHUIa HJIH HHKHUH
TOICPAHTHBIN TEPEJIesT, NOJNyYeHHbIe PH 3aJaHHOM YPOBHE 3HAUUMOCTH vy [5].
Ha ocnose TiaTebHOro aHanu3a reoJOrHueckoro CTPOeHHS H (H3HKO-MeXa-
HHUYECKHX CBOHCTB J/A mopod TaTaypoBCKOro 6YpOyrofibHOTO MeCTOpOkKic-
HHA € LeJbl0 NOJNYYEeHHsT PACUETHBIX C/BHTOBBIX XapAKTEPUCTHUK OBIAH MpH-
HATHL ciaeayrwomue onedkd Mx. [as ocnabuieHHbix  KOHTAKTOB HCIOJIb30Ba-
JIMChb HHXXHHE TOJEepPaHTHblEe MpeJesbl TPEHUS U CLeNVIeHHs TMOPOA, a B OC-
TaJIbHBIX CJAYUasX NPUHUMAIHCh HHXKHHE JOBEDHTEAbHbIE NPEIEbI, TONYUeH-
Hple TpapoaHanuTHIECKHM cnoco6oM npu yposHe snayumoctu 0,05 [6].

IlpunumMas Bo BHHMaHHe BCe CHeNAaHHbIE Bbillle 3aMEUaHHS, BHIUUCJEHEI
pacyeTHble XapaKTEePHCTHKH, KOTOPHIe ISl KaXKJIO0TO KacCa MOPOJ MpHBee-
Hbl B GoJlee paHHed paGoTe aBTOpOB HacTosell cTathu [5] u B Tabu. 2.

Has ycenosu#t TaTaypoBCKOrO MeCTOPOXK/EHHS ¢ NOJOTHM 3aJeraHneM
I0POJ, YYHTHIBAsSi NMPHHATYIO DacueTHyIO MoJedb AedOPMalUH OTKOCOB
(tra6a. 3, puc. 1) u PuanKo-MexaHHUeCcKHe CBOHCTBA MOPOA, ObIIM ONpeee-
HbI OOLHE YLl HAaK/AOHA OCyLIeHHLIX 60pTOB KapbepoB. OHM OKa3aJuch He
BbiLLe 33°.

E=a4

Puc. 1. Pacuerniag Momens e(OpMAaliiH  OTKOCOB.
| ~— yro/ib; 2 eeCUaHHK; 3~ a1€BPONMT; 4 — Ia-
JIEUHHK.



B 3akaoueHne OTMeTHM, UTO IPHUBENECHHbIH ClOCO0 OLEHKH YCTOHYHBO-
CTH MOPOA H GOPTOB KapbepoB MOMKET TPHHHMATLCA AJf MOLOOHBIX MECTO-
pOXKAEHHH HA CTAJWH AETAJbHOH Pa3BelAKH M PaHHHX CTagUAX MPOEKTHUPO-
BaHMA.
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