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JHICTPOBCBKOI'O I'lIIPOBY3JIA
(YACTHHA 2. PE3YJbTATHU JOCJIIKEHDb)

Anomayin. Cmamms € O0pyeol0 UYACMUHOK KOMNJIEKCHOI pobomu,
NPUCEAYEHOI MOOENI0BANHIO | NPOSHO3Y8AHMIO 2INOMEMUYHUX asapiu, 3
OYIHIOBAHHAM ~UMOGIPHOCHEN iX GUHUKHEHHSl, HA 2I0pOCnopyoax, uwjo
Gopmyrome  Hanipuuti  poum JHicmposcekoco 2idposysna. B nepuwiiti
yacmuni  OyI0  OOIPYHMOBAHO AKMYANbHICMb NPOOAeMU, PO32IAHYMO
302aNbHY  NOCMAHOBKY  3A0ayi  OOCHIONCEHb, BUKIAOEHO Memo00a02i0
odocriodcenb ma cOpMyIbOBAHO iIX Memy, OKPeCieHO NPUHAmMI 2inomesu i
NpUnyujerHs, OaHo KOpomKy XapaKxmepucmuxy mooenell, Memoois i nioxoois,
WO BUKOPUCIOBYBATIUCS NPU UpiueHHT nocmaegnenoi 3adadi. B yiti cmammi
HaeedeHo pezynbmamu  O0ocuiodcensb. Pose’szammns nocmaesnenoi 3adaui
30LCHIOBANOCS 30 O0NOMO20I0 ZPAMOAHATIMUYHO0, NO2IKO-IMOBIPHICHO20
Memody Oepes 6iOMO6 | HecnpaeHocmel. B pezynmbmami npogedenux
docniodceny  OYI0 OMPUMAHO GEPXHI 2PAHUYHI OYIHKU UMOGIpHOCTmEl
BUHUKHEHHS aeéapill Ha OKpemux 2iopocnopyoax i Yy3aeanbHeHy OYiHKY
timogipHocmi agapii Ha 2iopogysni 6 yinomy. Byno ecmawnoeneno, wo yi
LIMOGIpHOCII He NepesuULyiomb OONYCIMUMO20 3HAYEHHS UMOBIPHOCMI asapii
Ha Hanipuux 2iopocnopydax 6i0n0GiOHO20 Kuacy 6iOnosioaIbHOCMI 3d
Hacniokamu. Ha ocrosi ybo2o 0y10 3p061eHo GUCHOBOK NPO OOCHAMHIO
Haoitnicmy i be3nexy [JHicmposcbkoeo 2ioposgysna Ak 006 ekma HayioHATbHOL
KpumuuHoi inghpacmpykmypu i nomeHyiliHo Hebe3neyHo2o 00 ekma.
Kniouosi cnosa: asapis, Oesnexa, eunadkoga noois, oepeso 6iOMO8 i
Hecnpaenocmeti,  J[nicmpoecvkuii  2i0po8y30a,  iMOGIpHICMbL  asapii,
MOOento8ants, HaAOIUHICMb, HANIpHi 2i0pocnopyou, 06°ckm KpumuuHoi
inghpacmpykmypu, noOis-npunyujerss, npoSHO3YEaHHs, CyeHapil, gopma
asapii.
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Beryn

Ll cTaTTs € Apyroro 4acTHHOK KOMIDIEKCHOT pOOOTH, IPUCBSIYCHOI MOJICITIOBAHHIO
Ta TPOTHO3YBAaHHIO TIMOTSTUYHWX aBapidd, 3 OI[IHIOBaHHIM HMOBIpHOCTEH iX
BUHUKHEHHS, Ha HAaMPHUX rifpocnopyaax JHICTPOBCHKOIO TiIpoBy3ia K 00’ €KTa
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HaIlioHAJThHOI KPUTHYHOI iH(pacTpykTypu. BoHa € mpomoBxkeHHsSM crtatTi [1],
B sKifi OyJ0 MaHO 3arayibHy XapaKTePHUCTHKY TiIPOBY3Ja Ta TiApocropyaam, o
(dbopMyIOTh HamipHUH (POHT; OOTPYHTOBAHO aKTyaJbHICTh MPOOIEMHU, PO3TIITHYTO
3arajibHy TOCTAHOBKY 3ajadi JOCIiJIKEeHb, BUKIAJEHO METOJOJIOTII0 JAOCIHiIKEHb
Ta CHOPMYITHOBAHO IX METY; OKPECICHO MPUIHATI TIMTOTE3U Ta IMPUITYIIICHHS; TaHO
KOPOTKY XapaKTEPUCTUKY MOJIEJICH, METOIB Ta IiXOIiB, 0 BUKOPHCTOBYBAIHCS
NIpY BUPILICHH] MOCTABIEHOI 3a1a4i.

OcCHOBHY yBary B Il CTaTTi MPUAIIECHO PO3B’sI3aHHIO 3a7adi JOCIIIKCHb Ta
aHaI3y OTPUMAHUX Pe3ybTaTiB. B SKOCTI OCHOBHOTO METOXY ISl PO3B’sI3aHHS
MOCTABJICHOI 3ajayi BUKOPUCTAHO TpadoaHatiTUYHUH, JOT1KO-IMOBIpHICHIH METOA
JIlepeB BiIMOB 1 HecripaBHOCTeW. OCHOBHI HOT0 TIOJI0XKEHHSI HaBeieHo B [1-7].

1. 3aranbHi 3ayBaskeHHsI

[lpu ™MonemtoBaHHI Ta TPOTHO3YBaHHI TIMOTETHYHHX aBapid Ha HaMipHUX
rizpocniopynax JIHICTPOBCHKOTO TiJpoOBY3la PO3MISAJAINCS HACTYIHI ITSITh
FiNOTeTUYHUX aBapiHMX MNOJAIM (MOJENBHUX CLEHapiiB aBapii): 4, — aBapis
BHACJIJOK IEepenoBHEHHs JIHICTpOBCBKOrO BojocxoBuINa; 4, — aBapis Ha
npaBOOEpEkKHIN KaM’IHO-3eMJIsIHIN rpe0mi; A4; — aBapis B MeKaX HaIipHOI CeKIii
MOHTa)KHOI IUIOIIAAKK; A, — aBapis B Mexax BojosnueHoi Oynismi I'EC; A —
aBapisl Ha TiBOOEPEXKHIHN KaM’ THO-3eMIISIHIN TpeoJti.

[Ipu noOynoBi AepeBa BiAMOB i HECHPAaBHOCTEH, 3rigHO 3 PEKOMEHIALiIMHU
k. @dyccens [4], BUKOPUCTOBYBAIMCS HACTYIIHI €BPUCTHUYHI NMPHUHOMH aHATi3y
(mekommo3wuiii) aBapiHUX TOJiM, IO TINOTETHYHO MOXYTh BiAOyBaTHCS Ha
rizpocnopynaax rizpoBysina:

1) 3aMiHa OLIBIII 3araJibHOT MMOIT Ha OUIBII KOHKPETHY MOJII0;

2) «mOADy ORI CKIIaIHOT 1O/1iT Ha OLIBII MPOCTI HECYMICHI HOIIT;

3) BCTaHOBICHHA MOXJIMBUX NPUYMH HAcTaHHA CKJIagHOI MoOfil, w00
BUKOPHUCTATH X B KOCTI OUIBII MPOCTHX 1 KOHKPETHHUX MOJTIH;

4) 3amiHa ozHiei momii JBOMAa, OJHA 3 SKHUX TPAKTYEThCS K «3a00pOHA»
(«OmoKyBaHHS», «<HEBUKOHAHHS 3aXMCHUX i) TOIIO);

5) BUSIBNEHHS CHUIBHOI Aii (MepeTuHy) KiTbKOX OibLI MPOCTHX, KOHKPETHUX
MPUYHH, SIKi CITIIBHO CHPUYMHIOIOTH HACTAHHS Pe3yJIbTYOUOl MOIiT;

6) yTOYHEHHsI MOJIi1 32 PaXyHOK BUKOPUCTAHHS YMOB i1 OL[IHIOBaHHS TOILO.

B mpomeci aHami3zy Bce, IO CTOCYEThCS MOXKIMBOI aBapii Ha TiApOCHIOPY/i,
YSIBHO PO3WICHOBYBAJIOCS HA OKPEMi CKJIAJIOBi €IEMEHTH — MEHII CKJIaHi MOl i
CcTaHu, 1O (OPMYIOTh PI3HOTO POAY MPUYMHHO-HACTIJIKOBI BiJHOIIEHHS, [0
BCTaHOBIIEHHS 0a30BHX TOJIiN 1 CTaHIB, HMOBIPHOCTI BHHUKHEHHS SAKHX BilloMi abo
MOXYTh OyTH BCTAHOBJICHI THM YH IHIIMM MeTOJIOM. J[Jist 3py4HOCTI MepeBipKH
NpaBWIBHOCTI MOOYIOBH 1 pO3paxyHKy JiarpaMu JepeBa BiJIMOB i HECIIPaBHOCTEH
OymyBamucst OkpeMi (parMeHTH Jiarpamu, 0 OXOIUTIOBAINA YacTUHY MPOOIEMHOT
cuTyarii (oKpemwii MOIENBbHUHN creHapiii aBapii). i yHUKHEHHS HaaMipHOI
CKJIaJHOCTI MOJICTIIOBaHHS MPHUYNHHO-HACIIAKOBUX BiIHOIIEHh BUKOPHCTOBYBABCS
TaKOXK CHCTEMHO-IHTETPYIOUMi mifxif (arperyBanHs). HalOimbIn npocti aBapiitui
moxii ¥ ctaHM, SKIIO Iie OYJI0 MOXIIHMBO, IIIECTIPSIMOBAHO IHTETPYBAIUCS Y OLIBII
3arajbHi MOMIi ¥ cTaHW, IO Haxall BKe BBaKamucs Oa3zoBumu. [Ipu 1poMmy
BUKOPUCTOBYBABCSl TPUHIMI HAaWMEHINIOiI B3a€MOJii B CHCTEMi, 3TiHO 3 SKUM
0a30Bi aBapiliHi oAl BinOMpanrcs cepell CTOXaCTUIHO HE3aNEKHUX TTOIH.
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2. Po3p’si3aHHsI 3a1a4i Ta oTpUMaHi pe3yabTaTH

Hiarpama gepeBa BiAMOB 1 HECHPaBHOCTEH, IO BHKOPHCTOBYBAJIOCH IIPH
MPOTHO3YBaHHI aBapiii Ha HamipHUX Tigpocrnopynax /IHICTPOBCHKOrO TiApoBYy3ia
Ta OIIHIOBaHHI iX WMOBIPHOCTEH, IMpeICTaBlieHa OKPEMHUMH (parMeHTaMu Ha
puc. 1-5. Ha puc. 1 HaBeneno ii BepmuHHI MOJIi, 3 AETai3aIli€0 aBapii B MexKax
HAIpHOI CeKIli MOHTaKHOI IUIOMAKHK (aBapiiiHa mofia 4, ), ne ckopoueHHs PBb —
piBenb BepxHboro 6’edy, PIIP — dopcoBanuii migmipHuii pisens, MP3 —
MaKCHUMalIbHUH PO3paxyHKOBUH 3eMIIETPYC.
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Pucynok 1 — JlepeBo BiIMOB 1 HeCTIpaBHOCTEH Il OLIHIOBAHHS HMOBIPHOCTI
aBapii Ha HamipHUX rigpocnopyaax JHiCTPOBCHKOTO riApoOBYy3ia
(BepmmHHI MOIi1, IPOAOBXKEHHS TiarpaMu JUB. Ha puc. 2-5)

2.1. OuiHoBaHHS HMOBIPHOCTI NepenoBHeHHs JJHiCTPOBCHKOI0 BOAOCXOBHINA

®dparMeHT JiarpamMu JIepeBa BiIMOB 1 HECIIPABHOCTEH, 1110 CTOCYETHCS OI[IHFOBAHHS
HMOBIPHOCTI NepenoBHEHHs [IHICTPOBCHKOr0 BOJOCXOBHINA (MOAIT A, ) IPH Pi3HUX

TIOTEeTUYHUX aBapiiHUX CUTYyallisX, HAaBEIECHO HIKYE Ha PUC. 2.

B Tabn. 1 ommcaHo BiAMOBIMHI aBapiifHi cHUTyallli, 3a SKUX HPOTHO3YBaJIOCS
HepernoBHEHHs JIHICTPOBCHKOTO BOIOCXOBHINA, Ta MPEICTABICHO 1X PO3pPaXxyHKOBI
HMOBipHOCTI. MakcuManbHi BUTpatu Boau p. HHicTep y cTBOpi HICTPOBCHKOTO
TiIpoBy3/a NpH BIANOBIZHMX CUTyalisIX Ta HWMOBIPHOCTI iX IEpEeBUILEHHS
HaBesleHO B Tabn. 2. Ba3oBi aBapiiiHi Mmojil Ha BOJONPOITYCKHUX CIIOPYIAaX, IPH
SIKMX IPOrHO3YBANOCs TNEpENoBHEHHS JIHICTPOBCHKOIO BOAOCXOBHMIIA, Ta iX
PO3paxyHKOBI HMOBIpHOCTI HaBEeJECHO B Tabi. 3, /e WMOBIPHICTH NepeOyBaHHS
MexaHiuHoro oOmagnanHs (MQO) Ha cymimeHiii 3 Bomo3nmuBom OyxiBini 'EC B
HECIPAaBHOMY CTaHI OIliHIOBaJIacs 3a hopMyJiorw [2, 6]:
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P(t+t)=1—exp{~A-t-exp(—u-t.)}, (1)

e A — IHTEHCHBHICTb BIIMOB 00’€KTa A0 IeEpIloi BiAMOBM; f/ — IHTCHCHUBHICTb
BIJIHOBJIIEHHS HOro Mpanes3faTHOCTI; f, — JOJATKOBUH uac, IO BiAIYCKAa€TbCsA Ha
BITHOBJICHHS TIparie31aTHOCTI 00’ €KTa.
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Pucynok 2 — ®@parmMeHT giarpaMu AepeBa BiIMOB i HECIIPaBHOCTEH [Uis
OLIIHIOBAaHHSI HMOBIPHOCTI IEPETIOBHEHHS BOJJOCXOBHILA
JIHICTPOBCHKOTO TiIpOBY3JIa

Tabmuus 1 — CuTtyatii, 3a SIKMX IPOrHO3YBaJIOCs MEPETIOBHEHHS
JIHiCTPOBCHKOTO BOJIOCXOBHIIA, Ta iX PO3PaXyHKOBI HMOBIpPHOCTI

. MMoBipHicTb
Curyanisa Omnuc curyanii piE PR
c MaxkcuMalnbHi BUTpaTH Bou p. JHicTep »
! nepeBuInyroTh 13260 M/c, O, 2 Op o104ea 10

MakcumanbHi BUTpaTy Boaw p. JHicTep
C, nepesunryots 11000 m/c, ane He H0CATaOThH 1,410

13260 m’/c, O0.024% < Omax < Qo.01%1a

MaxkcuManbHi BUTpaTu Boau p. JHicTep

C, nepeBuILy0Th 9130 M*/c, ane He KoCATAIOTH 3,6-10
3

11000 m°/e, O o6% < Omax < Qo.024%

MakcumanbHi BUTpaTu Boaw p. JHicTep

C, HepEeBUILYIOTH 7260 M>/c, ae He T0CATaIOTh 1,4-1073

9130 m’/c, Oo.2% < Omax < Qo.06%
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Tabmuts 2 — Po3paxyHKOBI MakcuMainbHi BuTpatu Q. Boau p. JHicTep

max

npy IMOBIPHOCTI TIepeBULICHHST P

P,

o, 0,01 | 0,024 | 0,06 | 0,1 | 0,2 | 0,5 1 5 10 25

%’3‘;2’ 13260 | 11000 | 9130 | 8320 | 7260 | 6000 | 5140 | 3400 | 2750 | 1950

Ta6mmms 3 — ba3oBi aBapiitHi moii, IPH SIKUX MPOTHO3YBATIOCS
nepernoBHeHHs J{HICTPOBCHKOTO BOIOCXOBHIIA, Ta iX HMOBIPHOCTI

[onis Onuc momii HMOB.IPTCTL’
piK

B, |1, | HecipaBHiCTh MeXaHIYHOTrO OOJIaJHAHHS BOJIOCKHIY,

s WO MPU3BOMTL JI0 HFMO)KJII/IBOCTi migiioMy poboumx 2.1073
B,,, | 3arBOpIB, IpH curyauii C,

B,,,, | HecipaBHiCTh MeXaHIYHOTr0 OOJIaJHAHHS BOIOCKHIY,

s 0 TPU3BOJUTH JO HEMOXJIHBOCTI MiiOMY poOounx 2.1073
B,,, | 3aTBOpiB, IIpu curyarnii C,

B,5,, | HecipaBHicTh MeXaHIuHOro 0OJaIHAHHS BOIOCKHIY,

s 10 TPU3BOAUTH J0 HEMOXKJIMBOCTI MiTHOMY poOoUYmx 2.1073
B, ,, | 3aTBOpiB, npu curyamii C;

B, 4., | HecipaBHiCTh MeXaHIYHOTr0 OOJIaJHAHHS BOJOCKHIY,

s WO NPU3BOMTE /10 H'eMO)I(JII/IBOCTi migiioMy poboumnx 2.1073
B,,, | 3aTBOpIB, IpH curyauii C,
B, |, | HecipaBuicTh Mexaniunoro o6mamnanus ['EC, o

s MPU3BOJIUTh 10 HEMOXJIMBOCTI MiJHOMY pPEMOHTHHUX 810
B,,, | 3arBopis, npu cutyauii C,
B,,,, | HecnpaBuicte Mexaniunoro oo6maananus ['EC, mio

o MPU3BOJIUTh 10 HEMOXJIMBOCTI MiJHOMy pPEMOHTHHUX 81074
B,,, | 3arBopis, npu curyauii C,
B,;,, | HecipaBuicTh Mexaniunoro ob6mamnanus ['EC, o

s NPH3BOIUTE 110 HCM('))KJII/IBOCTi MigiioMy pPEMOHTHHUX 8.10%
B,,, | 3aTBOpIB, IIpH curyanii C;
B,,,, | HecipaBhicTh Mexaniunoro ob6mamnanus ['EC, mio

s MPU3BOJIUTH 10 HEMOMXJIMBOCTI MiJHOMY pPEMOHTHHUX 810
B,,s | 3atBopis, npu cutyauii C,

[HTEHCHBHICT,  BiIMOB CHCTEMH  «3aTBOP-IIITHOMHHI  MexaHi3m» A
npuiiManacs 3a CTaTUCTUYHMMHU JaHUMHU (IWB., HaNpWKmajn, [2]): ans cucreMu
«poOOYMi 3aTBOP-KO3JIOBMI KpaH» Ha Bomo3amei A = 2-1073, pik™!; misa cucremu
«peMOHTHHUI 3aTBOp-MOCTOBUH Kpan» Ha [EC A = 1073, pik™'. 3 3amacom pusuky
JUIl BCiX BHIAJAKIB TNPOIYCKY IMaBOJAKIB Ha TiApOBY3Ji AOAATKOBHH dYac, IO
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BIAITYCKA€ThCS HA BITHOBJICHHS TMPAIE3MaTHOCTI CHCTEM «3aTBOP-IIiIHOMHNN
MeXaHi3M», npuiiMaBea piBHEUM ¢, = 0. Yac cayx6u MexaHIYHOro oOiajHaHHI,

MIPOTITOM SIKOTO OYIKYEThCSI Xo4ua O oxHa poboda omepartis, I BOAOCKHIHUX
criopya puiiMascs piBHEM 1 poky, ¢ = 1 pik; st TEC ¢ = 0,7945 pik.

2.2. BpaxyBaHHS sKMBYYOCTi riipocnopya npu aBapiiiHuX cuTyaIisix

[Ipu MoxenoBaHHI aBapiHUX CHUTyallill Ha HaMipHUX TiAPOCHOPYAax TiApOBY3Ia,
30KpeMa IIpH MEperoBHEHHI BOJOCXOBHINA, BPaxOBYBAJacs IX XHUBYUICTb IPH
aBapifiHUX MEpeBaHTAKEHHAX (AWB. KOE(ILIEHTH XUBYYOCTi B [8] B 3aleXHOCTI
Big Tumy rizpocmnopyn). IIpm npoMy yMOBHI MMOBIPHOCTI PO3BUTKY aBapiiiHHX
Mo/l Ha HAMIPHUX TiIPOCIOpPYy/IaX OIIHIOBAINCS SIK JOMOBHEHHS KoedilieHTa
’KHUBYYOCTI K, JO OJUHUIII.

s kam’siHO-3eMIIsIHUX Tpebens x, = 0,77 1, BIANOBIAHO, YMOBHA HMOBIPHICTh
po3BuTKy aBapii Oyze 0,23. Jns OeTOHHHX TiApocmopyn (MOHTaKHA IUIOIIAAKA,
oynisna ['EC cymiinena 3 Bogo3inuBoM) koedilieHT xuBydocti x, = 0,39. YMoBHa
HMOBIpHICTH PO3BHUTKY aBapii Bignosiguo Oyae 0,61.

Cepen momili-yMOB, 3a SKHX MOXYTh BTPAaTUTH JKUBYYICTh HaIipHI
rigpocropyau J{HICTPOBCHKOTO TiAPOBY3Jia, TaKOXK po3risaanucs (auB. Tadm. 4):
Ui KaM SHO-3eMIISTHUX Trpebenp — i BiTpoBuX xBWIb 50% #MOBiIpHOCTI
nepepuiieHHa  (noxmis-ymoBa Cs); Ul  OCTOHHMX TriApocrnopys —  Jis

HaBaHTa)XeHH: Bij 1601y 50% iiMoBipHOCTI nepeBuLeHHs (oais-ymosa Cg ).

Tabnuus 4 — Cutyarii, 3a sIKMX IPOrHO3yBajlacs BTpaTa KUBY4OCTI
HalipHUX rigpocnopya JHICTPOBCHKOTO TiAPOBY3Ia, Ta IX HIMOBIpHOCTI

Curyartist Onwuc cutyarii HMOB.IPTCTL’
piK
C, Hdis  BitpoBux  xBuib  50%  HMOBipHOCTI 0.5
NePEBUILECHHS
C, His nHaBanTaxkeHHs Bix npoxy 50% iiMoBipHOCTI 0.5
HEepPEBUIICHHS

2.3. BpaxyBaHHs ceiicMiuHOro paxkropy

3rigHO 3 HOBUMH KapTamu celcMmiuHoro paiionyBanHs (kaptu 3CP-2004 [9])
TEPUTOPIS PO3MIMICHHS HANipHUX Tigpocropyd JHICTPOBCEKOTO TiIpoBY3iIa
BiJHECEHA N0 30HH, JI¢ MOXIMBE BUHHMKHEHHS 3€MJIETPYCiB: 3 IHTEHCHBHICTIO
ceificMiYHMX cTpymyBaHb 6 OamiB 3a mkanoro MSK-64 misi cepenHix IpyHTIB 3
nepiogoM moBToproBaHocti 1 pa3 B 500 pokie (kapta 3CP-2004-A) a6o 1mopi4HOO
MMOBIPHICTIO TIEpEBMINEHHS BiANOBiAHOI celicmiunoi momii  2-107°, pik™;
3 IHTEHCHBHICTIO CEWCMIUYHUX CTpyIIyBaHb /7 OamiB 3a mkamoro MSK-64 mis
cepelHiX TIPYHTIB 3 mepiogoM moBToproBaHocti 1 pa3 B 5000 pokiB
(xapta 3CP-2004-C) abo mopiuHO0 HMOBIPHICTIO MEPEBHULICHHS BiAMOBIIHOI
ceficmiunoi moxii 2-107%, pik~'. Po3paxyHkoBe celicMiuHe TpUCKOpeHHs (1ist
HaIlpHUX TIOPOCIIOpYA TiApOBY3Jla — 3eMIIETPYCY IHTEHCHBHICTIO 7 0aliB)
npuiimanocsk piBaum 0,1- g, 1e g = 9,8 M/c? — NPUCKOPEHHS BIILHOTO TaiHH.
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3abe3nedeHicTh  (MMOBIPHICTh  TIEPEBWINCHHS) IIOTO  TNPUCKOPEHHS  TIpH
MaKCUMAIbHOMY pO3paxyHKOBoMY 3emierpyci (MP3) intencuBHicTIO 7 0aniB
(nuB., Hanpuknaz, [10]) cknagae 80%, a 3a0e3MeUeHICTh BOTO X MPUCKOPEHHS
MIPU 3eMJIETPYCi IHTEHCUBHICTIO 6 OaiiB OWiHIOETHCA B 25%.

s 3emuteTpyciB iHTEHCHBHICTIO 7 OaiiB 3a mkaigor MSK-64 i#MOBIpHICT
P(1,) npuiiManachk piBHOIO HMOBIPHOCTI IEPEBUILEHHS BIANOBIIHOI ceicMiuHOT
nozii 3 iHTEHCHBHICTIO celficMiyHuX cTpyiuyBanb 7 Gamis: P(I,) = 2:107%, pix .
BignosigHo, nys 3emieTpyciB iHTEHCHUBHICTIO 6 OaliB, 3 BpaxyBaHHAM YMOBH
dopmyBannst moBHOi rpynu moxii, P(I;) = 1,810, pik'. Tomi, nosua
HMOBIPHICT TEPEBUILEHHA CEHCMIYHOrO MpUCKOpeHHs BenuuuHoro 0,1-g

MaKCUMAaJIBFHOTO PO3paxyHKOBOTO 3emiieTpycy (MP3) 3 BpaxyBaHHSIM CEHCMIYHUX
oAl 1HTCHCUBHICTIO CEUCMIUYHHUX CTPYIIyBaHb B 6 1 7 OamiB Ha IUTOMIAII
po3MilieHHs rigpocnopya JHicTpoBCHKOTO TipoBy3ia Oyae:

P8y, 2018) = Y P(ay,, 20,1g[1,)- P(1}), )

k=6,7

ne P(a,, >01lg|I,) — HMOBIpHICTb HEPEBHIIEHHS CEHCMIYHOTO MPHCKOPEHHS

max <
a,.« = 0,1-g mpm 3emnerpyci IHTEHCHBHICTIO k OGamiB; P(/,) — mopiyHa
WMOBIpHICTh CeficMiYHOI MMOMii IHTEHCHBHICTIO CEHCMIYHHX CTPYIUIyBaHb B £k
6ani. Maemo P(a,, >0,1g) =6,1-10", pix".

BepxHro rpaHuyHy (Sup) OIiHKY HMOBIPHOCTI HacTaHHS TPAHUYHOTO CTaHY
MepiIoi IPymH, MOB’S3aHOr0 3 IMOPYIICHHSM 3arajbHOi MIIHOCTI a00 CTIHKOCTI
rigpocriopyau npu MP3, 3 BpaxyBaHHIM KOe]illieHTa CIONyYeHHS HaBaHTAKEHb
7. = 0,9 [11], npuiimemo (3 3anacom pusuky) pisaoro 0,1.

Pesynpratn ouiHroBaHHA HMOBIPHOCTEH peanizawii MOAiIH-yMOB (CHUTYyalii)
C,, (g, IOB’s13aHUX 3 BpaXyBaHHsAM CeiicMi4HOrO (hakTOpy, HaBeAEeHO B Ta0II. 5.

Po3paxyHku Tigpocrnopyn Ha ceWcMiKy 3a3BHYail MPOBOASTHCS MpPU PIBHSIX
BOIU Yy BepxHboMY 0’edi Onm3pkux 10 HopMmanbHOro mixmiphoro pisasa (HIIP).
Ockinpku  mepepumenas HIIP  mna  rimpocmopyn  kmacy CC-3  mpoTsrom
MPU3HAYEHOTO CTPOKY ciyk0u B 100 pokiB ouikyeThCst He OinblIe HiXK OIUH pa3 B
10 pokiB (mpu po3paxyHKOBOMY MAaBOJKY IIOPIYHOIO WMOBIPHICTIO MEPEBUILEHHS
0,1%), To mOBHa WMOBIPHICTH aBAapIHOTO CIIONYYCHHS HAaBAHTKEHb IPH
ceiicMiuHnx BrukBax (moxii-ymosu C, ) Oyzme: P(C,) = 6,1-107, pix .

Ta6must 5 — Cutyarii, OB’ s13aHi 3 BpaxXyBaHHAM CEHCMIYHOTO (GaKTOPY, IPH SKHX
MPOTHO3YBAHKCS aBapii Ha HAMPHUX Tigpocnopyaax JHiCTpoBCrKOro TigpoBy3ia,
ta ix MoBipHoCTi (DIIP — popcoBanuii miamnipHuii piBEHb)

Curyaris Onuc cutyarii HMO;E EIIICTB’
Hapanraxennss mnpu PBBS®IIP i 3emuerpyci s
C, . ) 6,1-10
IHTEHCUBHICTIO > MP3
Haganrtaxxenns npu PBb < ®IIP Ta 3a BUKIIIOYEHHAM
Cq . . 0,0495
3eMJIETPYCY IHTEHCHBHICTIO > MP3
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Jl1s BU3HAYCHHS IIOPIYHOI WMOBIPHOCTI peatizarlii Mmomii-yMoBH (CHUTYyarlii)
C; dopmyBanacs nosHa rpyna 'y ckiafni noaii Cgq Ta noaiit 4, 1 C, . Iloxnananocs,
L0 MPOTATOM MNPU3HAYEHOrO CTPOKY ciyx0u riapocnopymu 7, = 100 pokis

(BcTanoBieHoro Juist Timpocnopyn kmacy CC-3 3rifHO 3 YMHHUME HOpMamu [2])
NIOBHA MMOBIPHICTB peanizauii onuiei 3 moxin 4,, C, Oyne:

P(4,,C;,T,)=1-[1-P(4)-P(C)]" . (3)
[osHa iiMoBipHICTS peanisawii noaii-ymosn Cg B po3pisi 7, = 100 pokis:
P(G;,T,)=1-P(C,,T,). 4)

[lopiuna iiMoBipHicTh NoAii-yMoBU Cg, 0 A0noBHIOE nofii 4, 1 C;:

1
P(C)=1-[1-P(C,.T)], - 5)
2.4. IIporHo3yBaHHs aBapiii Ha HANIPHUX rigpocnopyaax rigzposysJa

bazoBi momii, 3a SKWX MporHO3yBajacs aBapis B MeXaX MOHTKHOI ILIOIIAIKH
(moxist A,, nuB. puc. 1), Ta ix po3paxyHKOBI HMOBIPHOCTI, HABEJIEHO B Ta0II. 6.

Tabmuus 6 — ba3oBi aBapiiiHi mozii, 3a AKUX MPOTHO3YBaNacs aBapis
B ME)KaxX MOHTa)KHOI TIOLIAJKH, Ta X HMOBIpPHOCTI

HMOBIpHICTS,

IToxist Onuc noxii 5
piK

BTtpara *uByq0CTi KOHCTPYKIIii HAIMPHOT CEKIIii
B,, | MOHTaXHOI IUIONIAIKU MPHU MEPESTIOBHEHHI 0,61
BOJIOCXOBHIIIA

Brpara cTifikocTi HamipHOT CEKIIi1 MOHTaXXHOT
B, mionianku npu PBB < ®@IIP i ceficmini iHTECHCHBHICTIO 4,18-107
>MP3

Brpara cTifikocTi HamipHOT CEKIi1 MOHTaXXHOT
B, momaaxy npu PBb < ®IIP ta 3a BUKIIIOUEHHAM 21077
ceiicMiku > MP3

Brpara minHOCTi HamipHOT CeKIiT MOHTaKHOT
By, momasku mpu PBb < ®IIP i ceficmirli iHTEHCUBHICTIO 0,1
>MP3

Brpara minHOCTi HamipHOT CEKIiT MOHTaXKHOT
B, momaaku npu PBb < ®IIP ta 3a BUKITIOUEHHSIM 3,17-107
ceiicmiku > MP3

[Ipu omiHmi WMOBIpHOCTI NOpPYIIEHHS MIIHOCTI OETOHHOI CHOpPYAM Ha
CKEJIbHIM OCHOBI, TPHMMAaJIOCs, IO TaKa TOJisS MOXJIMBA Ha KOHTakKTI 3 OOKYy
BEpXOBOi T'paHi BHACIIIOK HAMPYKCHb PO3TATY. 3 3alacoM PHU3UKY JOITyCTHME
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3HAYCHHS HAINpPYXCHHsI TPUHAMAoCcs PIBHUM HYJIO. BCTaHOBIIOBABCS KPUTEPii
HOPYIICHHS MIIHOCTI OCHOBY HA KOHTAKTi y BUIIl o, <0, i, B 3aJIeXKHOCTI BiJ

curyauii C , oliHIOBaJacs yMOBHa HMOBIpHICTh MOPYLIEHHS MIIIHOCTI OCHOBH Ha
KOHTAKTI B IPUITYIIEHHI HOPMAJIbHOI'O 3aKOHY PO3IMOJLLY HALPYKEHb O :

P(c,<0|C)=d(c, =0,m(c,),5(5})) » (6)

ze d)<0'1 =O,m(c71),s(0'1)> — iHTerpasbHa (PYHKIiS IMOBIPHOCTI HOPMAaJIbHOTO
3aKOHY po3noAiny npu o, =0, MaTeMaTUYHOMY CIOZIBaHHI m(0,) Ta CEPEeAHBOMY
KBaJpaTUYHOMY BIAXWIEHHI §S(0,) HalpYyXeHHA O, BU3HaYeHUX 3a ymoBu C .

B Tabn. 7 naBemeno 06a30Bi Mmofii, 3a SKMX NPOTHO3yBajacs aBapis Ha
npaBoOepexHiH KaM’siHO-3eMJISIHIH rpebni  (aBapiiHa momist  4,), Ta ix
iMmoBipHOCTI. @parMeHT JiarpamMu JAepeBa BiIMOB 1 HECIpPaBHOCTEH JUIS
OLIIHIOBAaHHsI HMOBIPHOCTI BUHHKHEHHSI aBapiii Ha I1iil rpe0ii moka3zaHo Ha puc. 3.

Tabmuus 7 — ba3oBi aBapiiiHi mozii, 3a SKUX MPOrHO3YBaNacs aBapis
Ha MpaBoOepeKHil KaM’ sTHO-3eMIIsIHIH rpeliri, Ta X iIMOBipHOCTI

. MMoBipHicTS,
Ilomisa Omnuc moii .pil
piK
Brpara kuBydocTi KOHCTpPYKWii mpaBoOepe:HOI
By, KaM’sIHO-3eMJISIHOT ~ TpeOni  mpH  TepernoBHEHHI 0,23
BOJOCXOBHIIA
3cyB BepxoBoro ykocy rpebm mpu PBBSOIIP i S
B, 2. . . 2,1-10
CEeHCMIYHUX BIUIMBAaX 1HTEHCUBHICTIO > MP3
3cyB Hu3oBoro ykocy rpebm mpu PBB < OIIP i )
B, 27 . . 1,2-10
ceiicMiUYHMX BIIMBaX iHTEHCHUBHICTIO > MP3
3cyB BepxoBoro ykocy rpedii mpu PBB < OIIP Ta 3a )
B, 2o . 1,5-10
BUKJIIOUCHHSM CEMCMIYHUX BIIMBIB > MP3
3cyB HU30BOro ykocy rpedni npu PBES®IIP Tta 3a ¢
B; s L . 5,4-10
BHKJTIOUCHHSIM CEHCMIYHMX BILIUBIB > MP3
B PyitnyBanHs rpebii BHACHiIOK cydo3il B sapi mpu 10-2
36 | PBB < ®IIP i ceiicmiunux BmmBax > MP3
B PyiinyBanHnst rpebini BHacHigok cy(dosii B OCHOBI mpu 3.5.10°3
37 PBb < ®IIP i ceficMiunux BrumBax > MP3 ’
PyitnyBaHHs rpe0ii BHACHiZOK cydo3ii B sapi mpu
B;g |PBb <O®OIIP Ta 3a BUKIOYCHHAM CEHCMIKH 2-1076
iHTEeHCHBHICTIO > MP3
PyiinyBanus rpedii BHACHIIOK Cy(do3ii B OCHOBI IIpH
B,y |PBb <®IIP i 3a BHKIIOYEHHSIM CEHCMIKH 1077
IHTEHCHBHICTIO > MP3
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, | Aeapia Ha npasobepexHil K/3 apeéni| 1,06-107

(1,94107) 1,68-10’5 ‘

"YACTKOBA 3AEOPOHA"
1,04107°

[
lpu nepenogHeHHI

lMpu PBE < @f1P
sodocxoaulla
9,510° "ABO" 9,2-107
[ 1
|ﬂpu ropyweHHi cmilikocmi yKkocie ‘ | Bracniidok qbinbmpaqi.‘r"

% "BUKITKOYHE ABO" "BUKMIOYHE ABO™

| 754107 82107 1077

2107 ‘ ‘ 3a suKoYeHHaM celicMy = MP3 | ‘Hpu celicmi = MP3| 3a BUKITHYEHHAM

celicmy = MP3

‘Bepxoeoao| ‘ Husosoz0 |

|Bepxoeoao‘ ‘ Hu306020 | @ |B HO,DI" ‘B OCHO8I ‘ |B HO,DI" ‘B 0CHO8] |
T RN RO
2,110 1,240 107? 3,510° 107

PucyHok 3 — @parMeHT AepeBa BiIMOB i HECIIPABHOCTEH JIJIs1 OIIHIOBAHHS
HMOBIPHOCTI aBapii Ha MpaBoOepekHIN KaM’ THO-3eMIIsHIH rpedi

B Tab6n. 8 HaBemeHo 0a30Bi MOii, 32 SKUX IMPOTHO3YBAjacs aBapis B MekKax
cymimeHoi 3 BogoznusoM Oyaieni ['EC (aBapiiina moxis 4,), Ta iX HMOBIPHOCTI.
B Tabi. 9 omucaHo cuTyallii, mpy SKUX IPOTHO3YBAIMCS aBapii, IOB’s3aHi 3

TIOPYIIEHHAM 3arainbHoi cTiiikocTi 1 MimHocTi OymiBm I'EC mpu PBb < ®IIP i 3a
BUKJIIOUEHHSIM ceiicMiku > MP3, Ta npeacTaBiieHO iX po3paxyHKOBI HMOBIPHOCTI.

Tabmuus 8 — ba3oBi aBapiiiHi mozii, 3a AKUX MPOTHO3YBaNacs aBapis
B MeXax cyMimeHoi 3 Bogo3nuBoM Oyxaisii I'EC, Ta iX iMOBipHOCTI

IMoxis Ormuc noxii HMOB.lprIICTB’
piK
1 2 3
B, | Brpara ;kuBy40CTi CIIOpYId P MEPENOBHEHH] 0 ey 0,61
- Brpara criitkocTi cekii OyaiBm I'EC mpu PBE< ®IIP i1 6.28-10°3

CeHCMIYHMX BIUTMBAX iHTEHCHBHICTIO > MP3

Brpara criiikocTi cexuii 6yaisni 'EC npu PBb < ®I1P ta
Bs; | 3a BHMKIIOYEHHSM CEHCMIYHMX BIUIMBiB iHTEHCHBHICTIO 3,3-10°¢
> MP3 npu aBapiiiHOMy pO3paxyHKOBOMY BHIAJIKY
Brpara criiikocti cekuii OyaiBni I'EC nmpu PBb < ®IIP ta
B;, | 3a BukmoueHHsM ceiicMiku >MP3 1pu  OCHOBHOMY 4,7-10°
po3paxynkoBomy Bunaaky (PBb = 123,0 m; PHB = 74,2 M)
Brpara criiikocti cekuii OyaiBni I'EC nmpu PBb < ®IIP ta
Bss | 3a BukimoyeHHsM ceiicMiku > MP3  npe  OCHOBHOMY 6,4-1077
po3paxynkoBomy Bunaaky (PBb = 121,0 m; PHB = 68,0 m)
Brpara criitkocTi cekrrii Oyaism ['EC nmpu PBB < ®IIP ta
By | 32 BUKIIOUEHHAM CEHCMIYHHMX BIUIMBIB 1HTEHCHBHICTIO 1,1-107°
> MP3 npu peMOHTHOMY pO3paxyHKOBOMY BHIIQAKY
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IIpomosxxenns Tadnwmi 8

1 2 3
Brpara minnocti cexuii Oynismi 'EC nmpu PBEL OIIP i 0.1
CeHCMIYHMX BIUTMBAaX iHTEHCHBHICTIO > MP3 ’
Brpara minnocTi cexii 6yniBmi ['EC npu PBb < ®IIP ta
Bsg | 3a BHMKIIOUEHHAM CEHCMIYHHMX BIUIMBIB iHTeHCHBHicTIO | 3,17-107°
> MP3 npu aBapiiiHOMY pO3paxyHKOBOMY BHIAJIKY
Brpata minnocti ceknii Oyaisni I'EC npu PBB < ®IIP ta
3a BUKIIOUCHHSAM CEMCMIYHMX BIUTMBIB > MP3 mpu
OCHOBHOMY po3paxyHkoBomy Bumanky (PBb = 123,0 wm;
PHBb =74,2 m)

Brpata minnocti ceknii Oyaisni I'EC npu PBB < ®IIP ta
3a BUKIIOYCHHSAM CEHCMIYHMX BIUTMBIB > MP3 npu
OCHOBHOMY po3paxyHkoBomy Bumnaiaky (PBb = 121,0 wm;
PHB = 68,0 m)

Brtpara criitkocTi cekrtii Oyaism ['EC npu PBE < ®IIP ta
B, | 3a BUKIIIOYEHHSIM CEHCMIYHMX BIUIMBIB iHTEHCHBHicTIO | 2,74-107°
> MP3 npu peMOHTHOMY pO3paxyHKOBOMY BHIIQAKY

4,29-107*

Bs 3,17-1075

Ta0muist 9 — Cutyarii, Ipy SKUX MPOrHO3YBAIKCS aBapii, OB’ s13aHi 3
TTOPYIIIEHHSAM 3arajibHOI CTiKoCTI 1 MirtHOCTI Oyaisai I'EC, Ta iX iMOBipHOCTI

Curtyanis Omnuc curyanii HMO;E E{IICTB’
Cy Pospaxynkosuit maBoaok 0,1% 3abe3nedeHocTi 1073
C PemoHT rigpoarperary 0,015
PBB = 123,0 m; piBens HmxkHbOro 0’c¢dy (PHB) = »
Ciy 1,410
68,0 M
Cp PBb =121,0 m; PHb = 68,0 M 0,0321

VmoBipHicTs BUHHMKHEHHs cutyauii C, mnpuiimManacs piBHOIO HMOBIPHOCTI

MEepeBUINeHHsT  po3paxyHkoBoro maBoaky 0,1% 3abesnmeuenocti. Ilpu 1poMy

mpuiiManacs 0 yBarM MOXJIMBICT BHXOAY 3 Jaay YacTHHH MEXaHigyHOTO

obnagHanus Ha Bogockumai 1 'EC 1 HeoOxinHicTs GpopcyBanns PBB mo ®IIP.
VimoBipuicth BuHMKHeHHs curyanii C,, BCTAaHOBJIIOBANACA 3a JAHHMH

CTAaTHCTUKHM BIJIMOB TiJpoarperartip, MO0 MOTPEOYIOTh PEMOHTY 3 OCYIICHHSIM
npoTo4Horo Tpakty [12]. 3 3anacom pusuky iimosipuicts P(C,,) = 0,015, pik™'.
VIMOBipHiCTh BHHHKHEHHS CHTYaIil C,, mpuiimanacsi piBHOX HMOBIPHOCTI
curyauii C,, npu sKii MakcuMajdbHI BUTpaTH Boau p. /[lHicTep MOXYyTb
nepesunuta 7260 M*/c, ane He nepesuinyots 9130 M’/c: P(Cy,) = 1,4:1073, pix™'.
I[pu npomy mnpuiimManacs JO yBard MOXIUBICTb BHXOJY 3 JIaqy YacTUHH

MexaHiuHoro obnagHanHs Ha Bogockuai i ['EC i neoOxignicts ¢opcyBanus PBb
no PBb = 123,0 M. Hapemri, #MoBipHiCTH BuHMKHEHHs cutyauii C,,

BCTAHOBJIIOBANACs 3 BpaxyBaHHSM Toro, 1o curyauii C,, C,,, C;; i C),, pasom,

B [OBHI# rpymi noxii, cknanatots cutyanio Cy. Toni P(C),) = 1,4-107, pix ™.
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®parMeHT pgiarpaMyd JepeBa BIAMOB 1 HECIPABHOCTEH I OIIHIOBAHHS
WMOBIpHOCTI BUHUKHEHHS aBapiii B Mexax OymiBm ['EC mokasano Ha puc. 4.

4,

Asapia e mexax 6ydieni NrEC | 8,9-10°

(5,1-107) 1,68-10°¢ (") *uacTOBA 3450POHA"

Mpu PBE < @f1P | 8,38-10°

"AB0" 7,810

[
[Ipu nNepenosHeHHi
sodocxosllya

58107

I ]
‘l‘lpu empami cmidkocmi cekyit Gyoiasni I EC‘ ‘ lpu empami miyHoemi ocHosu Bydieni N'EC ‘

"BUKMIOYHE ABO" 6.110° "BUKITOYHE ABO"
1,7-40°

[
‘Hpu ceticmi > MP3‘ ‘ 3a BUKIMOYEHHAM celcmy > MP3| ‘ﬂpu cedcmi = MP&“ ‘ 3a 8UKIIOYEHHAM celcmy > MP3|

107 10° (€, |- ) -sapopomar
2410 61107 1,7-10°

‘ [pu pospaxyHKosux sunadkax |

38107

‘ lpu po3paxyHKosux sunadkax |

"BHKIMOYHE ABQ" "BUKIMOYHE AEO"
1

[
‘Oco(inueua ‘ |OCHOSHi ‘ ‘PEMOHmHuL'I‘

1
‘ OcHosHi ‘ ‘ PeMoHmHul

"BUKIMOYHE ABO" % ‘

PBE =123,0m| [PBE=121,0M 0015
PHE = 68,0 M @

"BUKIMOYHE AEO"

PB5 =123,0m| |PBE=121,0m
PHBE =74,2m PHE =680m

1,1107

PucyHok 4 — @parMeHT AepeBa BiIMOB 1 HECIIPABHOCTEH JIJIS1 OIIHIOBAHHS
HMOBIPHOCTI aBapii B MeXax CyMileHoi 3 Bogo3nuBoM Oyaisii ['EC

B Tabn. 10 nHaBemeHo ©Oa30Bi moAii, 3a SKUX NPOrHO3yBajacs aBapis Ha
T1BOOEpEKHIN KaM’ THO-3eMIIsIHIN rpebail (aBapiiiHa moxist A ), Ta iX HMOBIPHOCTI.
@parmMeHT pgiarpamMu JAepeBa BiAMOB 1 HECHPaBHOCTEH [UIsl  OI[iHIOBaHHS
WMOBIpHOCTI BUHUKHCHHS aBapii Ha ITii Tpeliti MoKa3aHo Ha puc. 5.

Tabmuus 10 — ba3oBi aBapiitni nofii, 3a IKUX MPOTHO3yBaJacs aBapis
Ha MpaBoOepeKHI KaM’ sTHO-3eMIIsIHIN rpeliti, Ta IX IMOBipHOCTI

[Monis Onuc momii HMOB.IPTCTB’
piK
1 2 3
B Brpara *uBYy4OCTI KOHCTPYKLIi J1iBOOEpEKHOI Kam’ STHO- 0.23
61 3eMJIsTHOI rpelJti TpH MePETOBHEHHI BOJIOCXOBUIIA ’
B 3cyB BepxoBoro ykocy rpebmi mpu PBBL®IIP i 1.75.10°2
62 ceiicMiUYHMX BIIMBaX iHTEHCHUBHICTIO > MP3 ’
B 3cyB Hm30Boro ykocy rpebm mnpu PBBS®IIP i 1.2.10°2
63 celiCMIYHUX BILTMBAaX iHTEHCHUBHICTIO > MP3 ’
3cyB BepxoBoro ykocy rpedni npu PBb<®IIP Ta 3a 4
B4 S ; 1,5-10
BHKJIIOUCHHSIM CEHCMIYHMX BILIUBIB > MP3
3cyB HH30BOro ykocy rpebni nmpu PBBE<®IIP Ta 3a P
B s L ; 5.4-10
BHUKJIIOYCHHSIM CEHCMIYHMX BILIUBIB > MP3
B PyitnyBanus rpe0ai BHacaimok cydosii B sapi mpu 102
66 PBB < ®IIP i ceiicmivyaux BIumBax > MP3
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[Ipomosxenns Tadmui 10

1 2 3
B PyiinyBanHsi TpeOni BHacmigok cygo3ii B OCHOBI NpHU 5.10°3
67 PBBb < ®IIP i celicMiunmx BIumkBax > MP3
B PytinyBanss rpe0ii BHaciaok cydosii B spi npu PBB < OITP 105
6% | T1a 32 BUKITIOUEHHSM ceficMiKH iHTeHCHBHicTIO > MP3
B PyiinyBanHsi Tpe0ai BHacmigok cygoszii B OCHOBI NpHU 107
69 PBB < ®OIIP Ta 3a BUKIIOUECHHIM celicMiku > MP3
Ay ‘Aeapiﬂ Ha nisobepexHill k/3 epebrii ‘ 4,58-10°
(1,9-107) 1,68-10°° "chmosA 3ABOPOHA"
[
lNpu nepenosHerHI Ipu PBE < @IP 4,39-107°
godocxoeuLua
310°¢ "ABO" 1,4-10°°
[ 1
‘ lMpu nopyweHHi cmidkocmi ykocie ‘ ‘ Bracnidok qbinbmpau,'i.'r'|
1.76-107° % "BUKIMIOYHE AS‘O" ’24_10—6 e "BMKHIO‘:‘HEA;(;:T?
‘ ‘ 3a suKrtoyeHHaM ceticmy = MP3 ‘ ‘I‘Ipu ceticMi > MP3| 3a BUKIIOYEHHSM
ceticmy > MP3

‘Bepxoeoao‘ ‘ Husosozo ‘
|Bepxoeoao‘ | Husosozo | ‘ ‘ ‘B A0pi ‘ ‘B ocHosi ‘ ‘B ﬂOpi| |B ocHosli |
B s e G ) Gy
1,75107 1,15-1072 1072 5107 1072

PucyHok 5 — @parMeHT AepeBa BiIMOB i HECIIPABHOCTEH JIJIs1 OIIHIOBAHHS
HMOBIpHOCTI aBapii Ha JTiBOOEpEKHIN KaM’ THO-3eMIISTHIH rpediti

3. AHAJIi3 OTPMMAHHUX Pe3yJIbTaTiB

Pe3ynmbrat MomenroBaHHS 1 MPOTHO3YBAaHHS aBapiii Ha HAIIPHHUX TiIPOCIOpyIaax
JIHICTPOBCHKOTO TiZIpOBY3JIa 3 OIIIHIOBAHHIM iX WMOBIPHOCTEH IpEICTaBICHO Ha
Jiarpamax jJepeBa BiIMOB i HecripaBHOCTEH (AuB. puc. 1-5) Ta 3BeaeHo B Tadm. 11.

Tabmuus 11 — Pesynbratu oniHIOBaHHS IMOBIpHOCTEH aBapiii Ha HaMiPHUX
rigpocropymax JHICTPOBCHEKOTO TiApOBY3Ja

. P -1 | BucHoBOK mpo
P(A4 ! 1 p

T'inpocriopyna (4), pix [P(A)] - PIK HafiHICT

[IpaBobepexna KaM’siHO- 10610 5.10-5 -

3eMIIsTHA TpeOIIs

Hamipra cekmis MOHTaXHO] 8.44.10°6 5.10°5 Haiina

TUTOIA KK

Cymimena 3  BOAO3IHBOM 6 s .

6yminns TEC 8,9-10 5-10 HaJl1liHa

JliBoOepesxHa KaM’sTHO- 458106 5105 naifina

3eMJIsIHA Tpe0IIst

TiapoBy30:1 B oMy 3,25-10°° 5-10°° Ha [ HIN
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3rifHO 3 OTPUMAaHWMH pe3yjibTaTaMH BEpXHS TpaHWIHa (Sup) OIliHKA
WMOBIPHOCTI aBapii Ha HAMPHHUX TiAPOCIOPYIax TiApOBY3Ja, y3arajbHEHa 3a
pisHUMH i popMamH, CliEeHapisIMH Ta CrIopyaamMHu, ckiana 3,25-107, pik .

B Ta6m. 11 BUKOHAHO TMOPIBHSHHSA PO3PaXyHKOBHX 3HAYEHL WMOBIPHOCTEH
aBapii Ha HaNipHUX TiZpocmopyAax TiApoBY3da 3 JONMYCTUMHMH 3HAYEHHSIMH
mopiyHOi WMOBIPHOCTI BHWHUKHEHHsS aBapiii Ha HaIMIpHUX TiIpOCIOpyaax
(muB. JIBH B.2.4-3:2010 [11]). SIx MoxHa OauwmTH, y3araJibHEHI 3a Pi3HUMHU
MOJisSIMU WIMOBIPHOCTI aBapiif Ha KOXKHIH 3 HaipHUX Tigpocnopyn JHiCTpOBCEKOTO
rizpoBysna, mo (GopMyloTh HOro HamipHHH (POHT, a TaKoX 1 y3arajJbHEHa 3a
PI3HUMH TiIpocriopynaMi WMOBIpHICTh aBapii Ha TipOBY3lli B IJIOMYy, HE
MEPEBUILYIOTh JOIMYCTUMHUX 3HaueHb I Kiacy 3a Haciinkamu CC-3.

OTpumaHi OLIHKM WMOBIpHOCTEH aBapiii Ha HaMipHUX TiApOCHOpyAax
JIHICTPOBCHKOTO TiPOBY3Ja € MaKCUMaJbHUMH TPAaHHMYHUMM OIlIHKaMHU (Sup),
MEPEBUIIICHHS AKX 32 MPUAHATHX PEKUMIB eKCIUTyaTallii riipocnopy HaTerep He
ouikyeTbcs. MIMOBipHICTH aBapii B 3aNEKHOCTI BiI TiAPOCHOPYIH TifpoBY3ia
3MiHIOETECS B Mexkax Bim 4,58-107°, pix™!, Ha niBoGepexHili KaM’SHO-3eMIISHIN
rpe6mi, 1o 1,06-107°, pix !, Ha mpaBoOepeskHiil Kam’THO-3eMJIAHIM TPeOIi.

[lpy momampmMX AOCTIIKEHHAX MOXKIUBE YTOYHEHHS OTPUMAaHHMX OLIHOK
HMOBipHOCTEH aBapiil Ha HamipHUX Tigpocnopynax JHICTPOBCHKOTO TifpoBy3na B
CTOpOHY iX 3MeHIIeHHS. OCOOIMBO 1€ CTOCYETHCS MPaBOOEPEIKHOI KaM’ SHO-
3eMJIsIHOT Tpebui. binbin Bucoke 3HaYeHHs IMOBIPHOCTI BUHUKHEHHS aBapii Ha Wil
rpe6ii B MOPiBHSHHI 3 iHIIMMK HAIIPHUMH TiAPOCHIOPYAaMH TiApOBY3Ja, 30KpeMa,
3 IMOBIpHICTIO aBapii Ha JIBOOEPEKHIN KaM’STHO-3eMJISIHIA TPeOiti, TOsSCHIOEThCS
nedinuToM iHGOpMAIIT PO peabHU CTaH TiIPOCTIOPYIH 1, SIK HACTIIOK, OLTBII
00EpeKHUMH OLIIHKaMH HMOBIpHOCTEH 0a30BHMX aBapiiHMX moxid. 3 Tiel X
NPUYMHU JICNI0 3aBUIIEHUMU € TaKOX 3HAYCHHsS HMOBIPHOCTEH BUHHMKHEHHS
aBapiif B Mexax MOHT)KHOI TUTOIIAZAKH Ta CyMIIIeHOi 3 Bogo3auBomM Oyaieii 'EC,
IO TAKOX IOSICHIOEThCA OLIBII BUCOKHM PiBHEM HEBH3HAYEHOCTI iH(oOpMaIii mpo
iX peanpHMIA CTaH B MOPIBHIHHI 3 TIBOOEPEKHOIO KaM STHO-3eMJISTHOIO TpedIiero.

BucnoBku

1. BukoHaHO mporHo3yBaHHs aBapiii Ha HamipHUX Tigpocnopyaax JHICTpOBCHKOTO
TiZIpoBYy3Jla HA OCHOBI IMOBiIpHICHOTO mijxony. BcraHoBieHo, 10 y3aralbHeHi 3a
pI3HHMH aBapifHUMHU TIOAiSIMHM WMOBIPHOCTI aBapili Ha KOXHIM 3 HamipHUX
riipocniopyn rifpoBy3na, 1o (OpMyIOTh HOTO HamipHHA (QPOHT, a TaKoXK
y3arajbHEHa OIliHKa IMOBIpPHOCTI aBapii Ha TiAPOBY3Ii B LJIOMY, HE TIEPEBUIYIOTh
JOMYCTUMHX 3HAUCHb, [0 PETJIAMEHTYIOTHCSI YAHHIMH HOPMaMH.

2. llokazaHo, 0 MIPOTHO3YBaHHS aBapii Ha TIMPOBY3MIi € CKIAIHOI, «CIado
CTPYKTYpPOBAHOIO» CHUCTEMHOIO 3aJaueio, OOTSDKEHOK HEBHU3HAYCHICTIO Pi3HOL
MIPUPOIA — CTOXACTHYHOK) 1 THOCEOIOTIYHOI, CTPYKTYPHOIO 1 MapaMeTPUYHOIO
TOIIO. 3 METOI0 CTPYKTYpH3alii 3a/adi TOCIiPKeHb 1 TIOJJOJIaHHS HEBU3HAYEHOCTI
iHpopMallii BHKOPHCTAHO METOJ JIepeB BiIMOB 1 HECHPAaBHOCTEH — JIOTIKO-
IMOBIpHICHMI MeTOJ, TPOTHO3YBaHHS aBapidd, SKUA JIO3BOJISIE BpaxyBaTH
CHUCTEeMHHH XapakTep BUHWUKHEHHS TIMOTETUYHHWX aBapiii Ha TigpOBY3Ii, BILIHB
PI3HHX IPUPOTHUX i TEXHOT€HHUX (PaKTOPiB HA aBaAPIHHICT CIIOPY, B TOMY YHCIi
1 B3a€EMO/IiI0 Pi3HMX TiAPOCTIOPY, O0JMaJHAHHA Ta YCTATKyBaHHS Ha PiBHI CHCTEMHU.

3. IIporno3yBanHs aBapiii Ha TiIPOBY3Ji B MeXax IMOBIpHICHOTO MiIXOmy
BiJKpMBAa€E HOBI MOXKJIMBOCTI IIONO PaLliOHANBHOTO OOTPYHTYBaHHS IOJATKOBUX
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TOCITI/KEHD Ta 3YCHJIb, SIKI MOXKYTh CIIPSMOBAaHI Ha IMiIBHUINCHHS PiBHS 3HAHB IIPO
rigpocropyan, mo (GOpPMyIOTh HaMipHUNA (POHT TiAPOBY3Ia, i, BIAMOBIAHO, PIBHA
iX HamiffHOCTI Ta Oe3meku. 30KpeMa, B MEXKax TaKUX JOCHIDKEHb MOXIIHBA
peaizaiisi Ha MPAKTHIN KOHIICTIIii MPAKTHYHO JTOCSHKHOTO MiHIMaTbHOTO PU3HKY,
3TIMHO 3 SIKOI0 3yCWIIS HAa 3MCHIICHHS HWMOBIPHOCTI aBapii Ha TiAPOBY3I M
I IBUINCHHS TaKUM YHHOM HOTO HAIIHHOCTI 1 Oe3MeKH MOXYTh Y3TOIKYBaTHCS
3 EKOHOMIYHUMH Ta TEXHOJIOTTYHUMHU MOKIHUBOCTSMHU.

4. Pe3ympTaTH MOJENIOBAaHHA Ta IIPOTHO3YBaHHA aBapii Ha HamipHUX
rigpocniopynax J{HICTpOBCHKOTO TiJjpoBy3ia Oyl0 BUKOPHCTAHO MPHU OIiHIOBaHHI
Horo HamidHOCTI 1 Oe3neKH 3a IMOBIPHICHUM KDHUTEPI€M, a TaKOXX MOXYTb OyTH
BUKOPUCTAaHI TpPH aHaIi3i Ta OILIHIOBaHHI pPHU3UKY aBapid Ha TigpoBY3i
3 BpaxyBaHHSIM sIK WMOBIPDHOCTEH BIAMOBITHUX aBapiHUX MOMIH, Tak 1 iX
HacniakiB. Lle cnpusituMe kpamomMy po3yMiHHIO Tpo0aeM 3a0e3neueHHsT HAIKHOT
HajidHoCcTi 1 Oe3meku JIHICTPOBCBHKOTO TigpoOBY3Ja sSK O0’€KTa HaliOHAIBHOI
KPUTHYHOT iHQPACTPYKTYpH Ta MOTEHIIHHO HEOE3MeUHOTo 00’ €KTa.
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