Meropuka BKNtOYaET ABA OCHOBHBIX Pa3fena: NOAroTOBKY
MCXOAHBIX AaHHBIX ANA PacYeTa OCTATOMHOrO pecypca KpaHa U
pacyet ¢ npumeHerMem nporpammbl IBM. UcxopHbie panHHble
NPeacTasnAOTCSA B BMAE TabnuL, M CIMCKOB, KOTOPbIE BKNtOYa-
FOT: NANaH uexa, CNUCKK MecT rpy3onepepaboTok, rpy3onopsb-
€MHbIX KPaHOB, FPY30BbIX €MHHLL, NEePEMELLAEMbIX KPaHaMH B
Lexe, KapTbl rpy3onepepaboToK 1 HarpyeHus Kaaoro Kpa-
Ha. Onu BBOAATCA B Nnporpammy 3BM. B npouecce sbiumcne-
HW OMpeaensioT 3Ha4YeH1e HapaboTKK KpaHa 3a OfuH rop:

3
n
_$(a) s
0, ) 10
rpe O,. — Macca oTaenbHbIX rpy3os, T; QN — HOMMHHanbHasa
rpy30noabeMHOCTb KpaHa, T; Ci — YMCNO NOABEMOB MaccC Q’..

BbiuMcnaloT peXUMHBIN pecypc KpaHa, BbipaXKeHHbIH B
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rae K — nacnopTtHas pexumHas rpynna KpaHa,
a TaK)Ke OCTaTOYHbIW PEXMMHBIM Pecypc KpaHa, BbipaX<eH-
HbIK B rogax
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rae L — daktnyeckoe ynucno net pabotel KpaHa.

MpusepeHHas meTopuKa NO3BONAET OLEHUTL COCTOSHUE
KPaHOBOro NapKa NPeanpUATHS M MPUHATL PELUEHMS MO Hame-
HaeMbIM pPeKOHCTPYKUMAM. Kpome atoro, ee npumererme paet
KOHKPETHBIH 3KOHOMHUECKHH 3PeKT Npu NposepeHum per-
nameHTHbIX obcnefoBaHmif KpaHos.

Heno B ToMm, 4TO B HacTOsLLEE BPEMS OCHOBHBIM KPHTEPHEM
ANA BbIBOAA KPaHa M3 3KCNNyaTalMu MM Ha3HaYeHUs AMarHo-
CTH4eCKMX 06CnenoBaHui € Lenbio onpeaeneHus BO3MOKHO-
CTH €ro AanbHeMWen 3KCNNYaTauMu CNy>KUT YCTaHOBNEHHbI
AN KpaHa HOPMaTHBHbIM CpoK cnyxbbl. OpHako paneko He
BCErpa ero HOPMaTHBHaA 3arpysKa CoBNanaeT ¢ haKTUYECKOH,
OHa MOXEeT OTNMYaTLCA B MEHbLLYIO CTOPOHY. CooTBeTCTBEH-
HO peanbHbii Cpok cnyx6bi KpaHa Bospactaer. CornacHo Tpe-
6oBaHUAM rOCYAaPCTBEHHOTO HAR30PA, NPEANPHATUS BbIHYK-
AeHbl NPOBOANTL 0BCNELOBAHNS KPAHOB NO HCTEUEHUM HOPMa-
THBHbIX CPOKOB CNyBb1, NPH 3TOM OHU HECYT PacXoabl, KOTOpbIe
B A@HHOM Cny4ae He BCErpa onpaeAaHHbl BBURY HETOYHOCTH
nocneaHux. Ho pecypc kpaHa, 3agaHHbii HOPMaTHBHBIM CPO-
KOM, MOXeT bbiTb BbipaboTaH fOCPOYHO, 1 TOrAa NOTEPH MO-
ryT 6biTe Henpepckasyembimm. Mpepnaraemas metopuka aaet
BO3MOXHOCTb YTOYHUTL CPOK Cry)6bl KpaHa Ha OCHOBe ero
thakTHyeckow 3arpysku. Mpasna, ans atoro Takxe Tpebyior-
Cf OnpepenexHble Pacxofpl, HO OAMH Pa3 OTNaXeHHbIH yyeT
HapaboTKK KPaHOBOrO NapKa NPEANPUATUS C NPUMEHEHUEM
3BM oKynuTca ¢ TeYeHHeM BPEMEHM 3a CYET BO3MOIKHbIX
noTepb, KOTOPble MOryT BbiTh M3-3a HECBOEBPEMEHHOrO 06-
CnefloBaHus KPaHoB.
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OneHKa pMCKa MpM 3KCIUTyaTaluu
MEeXNPOMBICJIOBBIX TPyOONpoBOZOB 3anagHoM
Cubupu

J1.T. 3AXAPOB (OAO «BapseranHets»), KO.A. JAJOHOB
(Focroprexxagsop Poccun), M.[. TETMAHCKMU (komnanms «MHreprop
WrxnHmpunr Mik.»), K0.B. IMBAHOB (MHCTHTYT dpmanyecKoi AMarHOCTHKM 1
mogennposanus), b.P.MABJIOBCKMA (AOOT «BHUMHeremarw»)

BesonacHas pabota mexnpombicnosbix Tpybonposoaos
(MINT) 3anapHoi Cubupu fomxHa obecneyrsaTbes ¢ yyeTom
0cobbix ycnosuit ux 0ByCTPOHCTBA M IKCNNyaTaLMM.

Hedbrenposoppl 0bycTpansanu B TAXenbix NOroaHbIX yc-
noBusX, B 6ONOTUCTON MECTHOCTH, 3a4aCTyH CO 3HAYUTENbHBI-
MM OTKNOHEHWUAMM OT NpoekToB. [pu 3kcnnyarauuu He Bce-
rAa y4MTbIBaNKCh PearbHbie YCNOBUS CTPOUTENbCTBA, HanWu1e
TPYAHOAOCTYNHbIX Y4aCTKOB, CMOXHOCTb KOHTPONS Tpacchl
3aneranus Tpy6onpoBoaos.

B paHHOM cTaTbe paccMOTpeHbl HEKOTOPbIE aKTyanbHble
ans MIT sonpockl aHanu3a p1cka Ha npumepe HedTenposo-
na «BapberaHckoe mectopoxpaenue — LTI Camornopcko-
rO MECTOPOXKAEHUA.

DOuarHoctika u akcneptusa MIT «BapberaHckoe mecto-
poxaenre — LITI Camotnopckoro mectopoxperus» npose-
AeHbl B cooTeTcTBMM ¢ [paBunamu akcnnyaraumu, pesusum,
PEeMOHTa U OTEPaKOBKM HedhTeNPOMBICNOBLIX TPY6ONPOBOAOSE,
(PO 39-132—94) no yreepxpeHHoi OAO «BapberaHHedTs»
u cornacosaHHoK ¢ [ocroprexHapsopom Poccum nporpamme.

OcHoBHoe copepitaHie NPOrpamMbl: OLEHKa YCnoBMM 3a-
neranmus HedhTenpPoBoAa U ero paboTbl; KOHTPONb FrePMETHYHOC-
TM W 3aNacoB NPOYHOCTH HA NpepBapuTenbHO BbIBpPaHHBIX no-

TEHUMANbHO OMacHbIX YHACTKaX C MCMOMb30BaHMEM A NOBbILLE-
H1A YyBCTBUTENbHOCTU MeToaa AD[L; ynbTpa3ByKOBOH KOHTPONb
TOMLLUMHbI CTEHKH, YNbTPa3ByKoBas AEHEKTOCKOMNMS CBapHbIX CO-
€AMHEHMH Ha YHaCTKaX, UMEIOLLMX OTKIIOHEHMA OT NPOeKTa, M B
30HaX, CORePKaLUMX UCTOHHMKK A3D; NPOBEREHHe HOPMATHBHBIX
W cneupanbHbiX NPOYHOCTHBIX U PECYPCHbIX PAcHeToB; OLeHKa
noKasarenel Hafl@XXHOCTH M PUCKa.

B cootsercTBMM ¢ MeToanYeCKMMM yKa3aHMAMM NO NpoBe-
AEHUIO aHanW3a pUCKa OMAcHbIX MPOMbILNEHHbIX 06beKToB
Ha NepBOM 3Tane aHanu3a pucka bbina NposegeHa MAEHTH-
¢uKauua onacHocTel. B pesynbrarte 6binu BbigeneHsl 0CHOB-
Hble BHELUHWE BO3AeHCTBMS, NPOBOLIMPYIOLLME aBaPHM:

AOMOMNHUTENbHAA BECOBas HArpy3Ka Ha yyacTKax BOAHbIX
nepexonos;

ocesas (Tepmuyeckas) Harpyska, obycnosneHHas Kak ce-
30HHBIMU KOnebaHMAMM TEMNEPATYP, TaK U H3MEHEHHEM pe-
XK1Ma ero paboTbl B 3UMHWX YCNOBHSX;

MexaHu4eckoe Bo3aeicTare, obycnosneHHoe Hae3aamy aB-
TOTPAHCNOPTa Ha He3alLMLLIEHHbIX y4acTKax HedTenposoaa.

Mpy MaeHTUMKaLMM onacHocTeR Bbink yCTaHOBNEHb! Haf-
3eMHble, NOA3EMHbIE M Ha3eMHbIe YHaCcTKW TPY6onpoBOgOB, cpe-
A1 KOTOpbIX, B CBOKO O4epefp, BblaeneHsl Haubonee onacHble.

Ne 8 1999 r.
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Puc. 1. Jlepeso oTka3os ans auneiinol yacTa HedrenpoBona «Bapweranckoe mectopoxaenne—IITII Camoriopckoro mecto-

POXKJICHHS»

[N Hap3eMHbIX y4acTKOB HampsyKeHHO-AeOpMHUPOBaH-
HOE COCTOfHWE HehTeNPOBOAA ONPEAENAETCs PasHOCTLIO TEM-
nepaTyp Np1 MOHTaXe W 3KCMyaTauuu, BECOBOM Harpy3KoH,
BHYTPEHHUM [aBNEHUEM, CTENEHBIO XECTKOCTH 3afeNKu Kpa-
€B Hap3eMHoro y4acTka. OnacHbIm SBNRETCA CYyMMMPOBaHHe
3TMX (haKTOPOB.

O6cneposaHue nokasano, 4to Haubonee onacHbIi y4acToK
B 3TOM OTHOLLEHWH — nepexop Yepes p. Ban-EraH, rge cove-
TaHMe BECOBOM Harpy3KM U TEPMUYECKHX HanpPsXKeHWH npu-
Beno K 06pa3oBaHuto ropos.

Puck aBapuu HazemHbIX y4acTKoB HedTenpoBOAROB CBA-
3aH C M@XaHWUYECKMMH NOBPEKAEHUAMM, NMPOUCXOAALLU-
MM M3-33 Hae3[a aBTOTPAHCMOPTA, U BO3ZMOXKHbIM BO3-
AEHCTBUEM Ha HUX NIOAEH, 3 TaKXKe C TEPMMUECKMMH Ha-
rpyskamu. CreneHb ONacHOCTM ANA 3TMX y4YacTKOB
onpeaenseTcs HanMuuem nepeceyeHui ¢ goporamu, J1301,
rasonpoBoAamMM M Nepexofamu M3 Ha3eMHOro cocTos-
HWS B NOA3EMHOE.

Bo3HMKHOBEHWE TEPMUYECKUX HANPAXKEHWUH Ha Ha3eMHbIX
y4acTkax obycnosneHo ce3oHHbIMM KonebaHuamu Temnepa-
TYP, @ TaK)Ke CBA3aHO C OCTaHOBKaMH HepTeNpOBOAa B 3UM-
HuH neproa. Haubonbluee nosbieHue HanpsxeHHo-aedop-
MMPOBAHHOIO COCTOSHMSA MPOUCXOAUT B MECTaX Nepexoaa Ha-
3eMHOro HehTenPOBOAA B FPYHT 3a CYET CLLENNEeHHMA C HUM M
HECOBMECTHOCTH flechopMaLyii Ha OTKPLITOM M 3arnybneH-
HOM yy4acTKax.

.MoasemHsie yyacTku Tpy6onpoBoaos meHee onacHbl, oa-
HaKO Cpefy HUX CriefyeT BbAenTb Tak1e, KOTOpbIe MEeHT OT-
KnoHeHus oT npoekTa 1 TpebosaHui HT[. 31m yyactku 6onee
NOABEP)KEHbI BO3AEHCTBUIO OTPULIATENbHbIX TeMNepaTtyp M
Aedopmaumn Npu NPOMEP3aHMK U OTTaMBaHWM FPYHTa, 0CO-
6eHHO B TeX MECTaX, FAe MMEIOTCA BPe3KH.

B 1abn. 1 npusepeHsl paHHbie, xapaKTepuaylolme cooT-
BETCTBYIOLLME YHACTKU HedbTenpoBopaa.

s KonuyecTBeHHOro aHanM3a yKasaHHbIX (haKTOPOB M
OLL@HKM PMCKa MOXKET MCMOMNb30BaTbCA METOAONOrHs NOCTPO-
€HUA fepeBa OTKa30s.

Ha puc.1 nokasaHo 4-yposHesoe pgepeso otkasoe ([0),
NOCTPOEHHOE Nocne NPOBEeAEeH!S MAEHTM(DMKALWMM OMacHOCTeH
ans MIMT 3anapHoi Cubupwm. Kak BMaHO M3 pucyHKa, K Nepso-
MY YPOBHIO OTHOCATCA OLUMEKM NPK IKCMNyaTauum HechTenpo-
Bopia (MoryT 6bITh CBA3aHBI C OTCYTCTBMEM CreLMansHOro per-
nameHTa), a TaKKe AedeKTbl U NOBPEXKAEHUS €ro B COHeTaHUH
CO CBEPXHOPMATHMBHbIMM Harpy3skamu. Bropoi yposeHb ceszan
C peneHuem HedbTenpoBoaa Ha HasemHble, NOA3EeMHbIe M Hap-
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Tabnuya 1
Pacnonoxe- | Pacctostme |  Xapaktep O6uw|! Mpumeyanus
Hue OT NOBEPXHO-| PACNONOXeHUA npoTs-
CTM 3eMm WeH-
AO BepxHe# HOCTb,
obpasyto- KM
we pybel,
M
Hapsemioe >1,0 HopmanbHoe 0,5 Ha onopax
MosbiwenHas 0,1 Mposuc
OnacHoCTb
Hazemnoe 1,0+-0,5 HopmansHoe 78,0 Bhe AOPOr #
nepexopfos
MoebiwenHas 3,0 C poporamu
OMacHoCTb nepexofamm
MoasemHoe —0,5+~1,5 HopmansHoe 14,0 C Hapywenrem
CHuIN
<-1,5Dy TMosbiueHHas 7,0 B cootsercramu
OMacHoCTb co CHul
No 8 1999 r.



Tabauya 2

BepoaTHOCTL BO3HMKHOBEHMS AedheKTOoB TPYObi
Ha y4acTkax

BepostHocTs
otkazos/(km - rop)

6e3 yuyera| ¢ yuetom
MeponpH-| mepor-

ATHH PHATHH

Bes ocobbix otknoHenwi (YBO) nopsem- 1,2-107 1,2 - 107
Ho# 4actn Tpy6onposoga (MT)

Ha nop3semubix Tpy6onposogax (MT) ¢ no- 3,0 107 3,0 - 107
BblleHHOHM onacHocTbto (YIMO)

Ha yvactkax 6e3 ocobbix oTtknoHewmin 0,68 0,71
(YBO) HasemHoM HacTh Tpybonposoga (HT)

Ha y4actkax HasemHbix Tpybonposopoe 0,25 0,026
(HT) ¢ nosbiwenHo¥ onacHocTeio (YIO)

Ha yuyactkax 6e3 ocobbix otknowenud 0,02 0,026
(YBO) Hap3emHoM uyactv Tpybonpoeopa

(HAT)

Ha yuactkax Hap3emHbix Tpy6onposogoe 0,035 0

(HAT) ¢ nosbiwenHoM onacHocTbio (YMO)

3eMHbIE YHaCTKM. YHACTKH, MMEIOLLME MOBBILLEHHYHO OMAcHOCTb,
COCTaBMAIOT TPETHH YPOBEHb MEPapPXHM COBBITHN.

Kapabii M3 paccMOTPEeHHbIX Y4acTKOB Ha TPeTbeM ypPOBHE
MOXET MMeTb fletheKTbl 1 MoBpexaeHus B metanne (M), sasoa-
ckux weax (3LL), MoHTaxHbIX U peMOHTHBbIX weax (MLL). Yka-
3aHHble fAedeKTbl M NOBPEeXaeHUs 0BpasytoT YeTBepTbiH ypo-
BeHb Hepapxiu cobbiTiif. CobbITHs CAMOro HUKHErO YPOBHS —
6asosble. 3Has BEPOATHOCTH Ba30BbIX COBBITUM U CBA3M MEXK-
Ay BCeMM COBbITUAMM, MOXHO ONPeaeniTb BEPOSTHOCTb FONoB-
HOro cOBbITHS — NOTEPH rEPMETHHHOCTH HedTeNPOBOAA.

lMpu nocTpoeHun pepesa OTKa3oB AeTanu3auus cobbiTui
NPOM3BOAKTCA A0 YPOBHS, Ha KOTOPOM M3BECTHA HHDOPMALWS
O BEPOATHOCTAX COBBITHH, COCTABNSIOWMX ITOT NOCAEQHMH
ypoBeHb. [lns paccmMaTp1Baemoro cry4as CYMTan1ch M3secT-
HbIMH COOTHOLLIEHHS BepoaTHOCTEH 6a30Bbix cOBbITUM, a TaK-
e AaHHbie O YacTOTe rofoBHOrO COBbITHS, NONy4YeHHble B
YCNOBUAX «pPeaKuX» OTKa3oB (manoi BbiIBOPKM AaHHbIX 06
oTKa3sax HedTenposopa). [ins nonyyexus seposTHocTen ba-
308BbIX cobbITHIi BHauane 6bino npoaHanusuposaHo [0
«CBEpXy—BHM3», a 3aTem Bbina onpegeneHa BepPOSTHOCTb ro-
NOBHOro cobbiTHA M «BKNapbl» Bcex anemenTos O npu ouex-
ke pucka (aHanu3 [JO «cHu3y—sBEpX»).

CaMbli HUXKHHWI YPOBEHb OTpaXKatoT cobbiTna: pedeKTsl 1
NOBPEXAEHUA 3aBOACKMX M MOHTAXKHbIX LWBOB, AE(EKTbI B
metanne. B tabn. 2 npusepeHbl BEpOATHOCTH COBbITHH, OT-
BEYaloLLUE TPETbEMY HEPAPXMHECKOMY YPOBHIO, NOMYYeH-
Hble npu aHanu3e [JO «cBepxy—BHU3» W SBNAIOWMECS WC-
XOAHbIMU AAHHBIMM ANA OMpPeAeneHus BEPOSTHOCTH NOTepH
repmeTyHoCcTH Tpybonpoeoga. Ha ocHoBaHuu noruyeckom
CBA3U MEXAY COBBITUAMM U AaHHBIMM NO BEPOSTHOCTAM Ba-
30BbIX COBbITHH BbiNa yCTaHOBNEHA BEPOSTHOCTL FONOBHOrO
cobbiTs. BeposTHOCTb NOTEPH repMeTHYHOCTH cocTasuna
1,027 - 1073 otkasos/(km ‘- rog).

Ecnu cpaBHMBaTL NONYYeHHbIH Pe3ynbTar ¢ MHTEHCHBHOCTAMM
otkaszoe B rop Ha 1000 km, npuBepeHHbimH B pabote

B.[. Yephsesa': Huskas — ) <0,5 otkasos, cpegHsas — 0,5-1,

! Yepusies B.[]. CucTemHas HageKHOCTb HEPTENPOBOAHBIX CHC-
Tem. — M.: Heppa, 1997.
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Puc. 2. inarpamma Ilapero:

a — TeKyllee COCTOsiHUE; 0, 8, ¢ — COOTBETCTBEHHO Yepe3
rox, 5 netr, 10 et nocne BHIMONHEHHSI MEPONPUATHI; [—6
— BEPOATHOCTD NMOBPEXKIEHUsI COOTBETCTBEHHO HA3eMHBIX yya-
CTKOB MOBBILLIEHHOM OMAaCHOCTH, Ha3eMHBIX Y4aCTKOB 6e3 0co-
6p1x oTKNOHEHHH (YBO), Ha3eMHBIX Y4aCTKOB MOBILLIEHHON
OMacHOCTH, HamseMHBIX YBO, Moa3eMHbIX y4acTKOB MOBBI-
LIEHHOM OMacHOCTH, nox3eMHbIx YBO

BbICOKaA — ) >1, TO MHTEHCUBHOCTL OTKA30B MCCIERyeMOro Hedh-
Tenpoeopa 6nu3ka K cpeaHen.

Kpome Toro, nocne nocrpoenus [O Bbin nposepeH aHa-
N3 NO YNOPAARCHEHUIO ANEMEHTOB B COOTBETCTBMM C MX CTPYK-
TYPHO# BaXKHOCTbIO. M3 aHanu3a cnepyerT, YTo y4acToK ¢ no-
BbILUEHHOM ONACHOCTLIO Ha Hap3eMHOM Tpybonposoae ¢ no-
BPEXAEHMAMU MOHTAKHBIX LIBOB — BAXKHEWLUMH INEMEHT NpH
YNOpPSA0UYEHHM INEMEHTOB B COOTBETCTBUU C BEPOATHOCTAMM
cobbiTHi. B TO XKe Bpems HazemHbIN y4yacTok 6e3 oTknoHe-
HWUM OT YCNOBWM HOPManbHOM 3KCANYaTaLWK C BO3MOXKHBIMM
AedeKTamu B MeTanne Tpybbl — MEHee BaXKHbIH 3NeMEHT B
PamKax NpoBEAEHHOro YNopsAaoHeHHs.

C nomolupto aepeBa 0TKa30B MOXKHO OLLEHHTb 3 heKTHE-
HOCTb MEPOMNPUATUH NO NOBbILLEHWIO HE30NacHOCTH, 1 B HacT-
HOCTH MO CHKEHUIO PHUCKa.

Ha puc. 2 npueepera puarpamma Mapeto, nokasbisarowyas
«BKNaA» PasnuuHbix PaKTOPOB B CYMMAPHbIH PUCK, M3MEHe-
HWE «BKNapfloB» M CYMMApPHOrO PUCKa NP BbINOMHEHUM Me-
PONPMATHIA, AMHAMKKY pUCKa B nocnepytowme 5 u 10 ner.

Pesynbratel obcneposanus u ux obpaboTka nossonvnu obo-
CHOBaTb NPOrPamMmy IHHEKTUBHBIX MEPOMPUATHM, CHUKAFOLLMX
NPOTAXEHHOCTb YHaCTKOB MOBbILLIEHHOM OMACHOCTH B KAXKLOM Ka-
Teropun HedpTenpoBoaoB. MeponpPHSTHS NO3BONSIOT NOBLICHTL
HapEXHOCTb Ha NOPAROK M 0BecneynTb AOCTaTOHbIM YPOBEHD
HapeXHOCTH Ha nocnepytowye 10 net, No McTeUEeHUM KOTOPBIX
CneflyeT NPOoBECTH OYEPEAHOE TEXHUHECKO® AHarHOCTUPOBAHHE.

Takim 06pa3om, NOAXOA Ha OCHOBE KONMYECTBEHHOTO aHank3a
«BKNapa» pPasnuuHbIX hakTOPOB B BEPOATHOCTb BO3HMKHOBEHMS
aBapHifHbIX CHTYaLi4 NO3BONSET MONYUUTL OB BEKTHBHYHO CPaBHM-
TenbHYH OLLeHKY pHCKa NS KOHKPeTHOro Tpybonposoaa, Hame-
TUTb NPOrPaMMy 3PPEKTHBHLIX MEPONPHATHI NO NOAZEPIKaHUIO
€ro HafeXHoCTH 1 6e30NacHOCTH Ha LONYCTMMOM yPOBHe.

Ne 8 1999 r.
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