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HAJAEX KHOCTB TPAHCIHHOPTHBIX CUCTEM INOPOJAHBIX OTBAJIOB
A.B. CtenaHoB, 101eHT, K.T.H., XHAY
Almomauuﬂ. PaCCMampuea}omc;z cnocoowl yeeauderus 3Kcnﬂyamauu0HHOL? HAOéxNcHoCmu aemoca-
MOCBAJI06 C YENbl0 NOBblLUUEHUA 3gbqbei<mueﬂocmu d)yHKUUOHupOGaHu}Z mMpAaHCnopmmnvlx cucmem no-

pOOHle omeanos Ha Y20 lbHblX Waxmax.
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Memoro ni0gUeHH s eqheKMUBHOCI eKCILyamayii mpaHcnOPMHUX cucmem HOPOOHUX 6i08ALI6 HA 8Y-

SIIbHUX Waxmax.
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RELIABILITY OF TRANSPORTATION SYSTEMS OF ROCK HAPS
A. Stepanov, associate professor, cand. eng. sc., KhNAHU

Abstract. The ways of increasing of exploitation reliability of dump trucks with the aim of increasing
of effectiveness of exploitation of transportation systems of rock heaps at coal mines.
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BBenenue B3aMMOCBSI3€ MOTPy304HOTO M TPAHCIOPTHOIO
000pyI0BaHUsI, TPAHCTIOPTHBIX KOMMYHHKAIIUH U

P33H006p331/le SKCINIyaTallMOHHBIX M TEXHOJIO- pasrpy304HbIX IyHKTOB [1-3] Bce sto onpene-
TMYECKMX YCJIOBHM Ha IOPOAHBIX OTBalax JSET HAASKHOCTh (PYHKIIMOHWPOBAHHUS TpPaHC-
YrOJBHBIX INAXT BBIIBHMIAeT crenuduyeckue MOPTHOM CHUCTEMBI U BEPOSATHOCTH BBHITIOJHEHHUS
TpeOOBaHUsL K TPaHCIOPTHOM cucreMe o Kop- MIPOU3BOACTBEHHOW MTPOTrPaMMBbl IPEAIPUATHSI.
PEKTUPOBKY HOPMATHUBOB HaAEKHOCTH aBTOCA-
MOCBAJIOB. POCT CTOMMOCTH TOTPY309HOTO H Ileab M MOCTAHOBKA 322491
aBTOTPAHCIIOPTHOTO  O0OPYJIOBaHUS TPeOyeT
CYILECTBEHHOTO yBENIUYEHUS S(PHEKTUBHOCTH HeoGXOQMMO ~ ONpEJENATh  MaTeMaTHIECKYIO

UX DKCIUTyaTalld, YCTAaHOBJICHHUS pallMOHAIbHO-
IO ypPOBHS SKCIUTyaTallMOHHOW HaIEXHOCTH aB-
TOCAMOCBAJIOB U B IIEJIOM TPAHCIIOPTHOM cHCTe-
MBI TIOPOAHBIX OTBAJIOB YTOJBHBIX IAXT.

MOJIeNTb HaJI&KHOCTH TPAHCIOPTHON CHCTEMBL,
B KOTOPOH YYHTHIBAJIaCh Obl CTPYKTypHAs B3au-
MOCBSI3b  3JICMEHTOB  IMOTPY30YHOTO  3BCHA
TPaHCIIOPTHOW KOMMYHHUKAIMH U Pa3rpy3KH.
AHanu3 myoJauKanui C .
OCTOSIHME HATEKHOCTH TPAHCIIOPTHBIX

o CUCTEM IMMOPOAHLIX 0TBAJIOB
HapnexHocth TPAHCIOPTHONU CHUCTCMBbI HLEJICCO-

00pa3HoO OIECHHWBATH KOIPHHUIIUEHTOM TOTOBHO-
CTHU, IPHU 3TOM YUYHMTBIBACTCA YHCJIO 3JICMCHTOB
KQXKJIOTO 3BEHA, YHCIO 3BEHBEB, CTPYKTypa

TpaHCHOpTHBIe CHUCTEMBI TOPOAHBIX OTBAJIOB Ha
YTOJBHBIX MIAXTaX COCTOAT H3 TMOIPYy30YHO-



Pa3rpy304HBIX TPAHCIOPTHBIX KOMILIEKCOB C
JKECTKUM TMPHUKPEIUICHHEM aBTOCAMOCBAJIOB K
0a30BOMY DJIEMEHTY — TOTPY309HOMY OYHKEpy
I1axThI. KpOMe TOIr0, TPAaHCHOPTHBIC CUCTCMbI
MOT'YT OBITh C TIOIPY3KOW TOPHOM MOPOJIBHI HETO-
CPE/ICTBEHHO C OTKATa WM C IEHTPAITLHOU 000-
raTUTenbHON (Qadpuku [4].

Te m ppyrue o00pa3yr0T MOHOTPaHCHOPTHYIO
CHCTEMY WJIH BXOAST B COCTaB KOMOWHHpPOBaH-
HOM TPaHCHOPTHOW cucTeMbl. J[Jig onucaHus ux
HAQ/IKHOCTH TIpeJiaraeTcsi HCIONbh30BaTh OH-
HOMUHAJIBHBIA 3aKOH paclpeiesieHus, KOTOPhIi
OCHOBaH Ha TOM, YTO KaXJbIi JIEMEHT JIF000r0
3B€HA MOJYKET MMETh JBAa COCTOSIHHS: HOpMallb-
HOe (YHKIIMOHWPOBAaHHE M COCTOSIHHE OTKas3a,
T.. IOJUYUHAETCS pacupenenacHuo bepHysum.
CnenoBaTenbHO, COCTOSTHHME BCETO 3BEHa, CO-
CTOSAMIETO W3 HECKOJIbKUX PaOOTAIONINX HE3aBH-
CHUMBIX DJIEMEHTOB, MOXHO OIMHUCATh OMHOMHU-
HaJIbHBIM 3aKOHOM pacIpeaesieHusl.

B pesynprare mnepeMHOXEHUS BEPOATHOCTEU
COCTOSIHASL KaKJOTO 3BEHA IIOJTydYeHA BEPOST-
HOCTh OOIIEr0 COCTOSIHUSI CHUCTEMBI, KOTOpas
MIPH OTIPEIEICHHBIX YCIOBUSIX MOJUYUHSAETCS OH-
HOMMHAJIBHOMY 3aKOHY pacrpeeneHus

p=cppl(1-p )™, (1)

roe N, o0Ilee YHUCIO aBTOCAMOCBAJIOB B
TPAaHCIIOPTHOM CHUCTEME; 1 — YHUCIO Ppabodux
aBTOCaMOCBAJIOB; Px — BEpOSTHOCTH TOTO, YTO
cllydaifHO BBIOpaHHBIN aBTOCAMOCBall WCIIPaB-
JIeH ¥ HaXOAUTCS B pabOTaroLIel cucreme.

ITapamerp pacnpenenenust Py y4YWUTBIBA€T Ha-
JEKHOCTh JIEMEHTOB Ka)KIOIO 3BEHA, a TaKkKe
CTPYKTYPHYIO CXEMY TPAHCIIOPTHOM CHCTEMBI.
J71st mpoCTON TPaHCIIOPTHOM CUCTEMBI

PK = 2?_(’1_1) Kz.aﬂ (2)

rae K; — ko3 PUIMEeHT TOTOBHOCTH i-TO TOCIIe-
JOBaTENIbHOTO  DIIEMEHTa TMPOCTOr0  IOTpY-
30YHO-aBTOMOOMIBHOTO KOMIUIEKCA, BXOJSIICTO
B COCTaB MPOCTO# TPAHCIOPTHOU CHCTEMBI; 71 —
YHCJIO TOCIEIOBATENHLHBIX DIIEMEHTOB; K, .
KOA((PUIIMEHT TOTOBHOCTH aBTOCaMOCBAJIa.

B npou3BoACTBEHHBIX 00BEAMHEHUSIX 10 JTOOBI-
ye yriis B YKpauHe MMEETCsl HeCKOJIBKO MOpO/I-
HBIX OTBaJOB M OTKATOYHBIX aBTOJOPOT, KOTO-
pble O0BETUHSIOT TPY30MOTOKH. B pe3yibrate

YCTaHABIIMBACTCS CMEIIaHHAS TEXHOJIOTUYECKAs
CBSI3b MIYHKTOB MOTPY3KHU ¢ MYHKTAMH Pa3rpy3Ku
TOPHOH TOPOABI, YTO JOJDKHO YYHUTBIBATHCS
JIUCTIETYEPCKOH CITy>KOOH TPaHCIOPTHOTO MPE/I-
NPUATHS, 00CTY)KUBAIOIIETO JaHHOE MPOU3BOI-
CTBEHHOE 00beIUHEHHE.

B 3ToM cnydae mpu omnpeneseHdd MPOU3BOIHU-
TEJILHOCTH MPOCTOT0 KOMIUIEKCA HCIOJb3YeTCs
BBIPOKEHHE, YUYHUTHIBAIONIEE PE3epPB aBTOCAMO-
CBAJIOB

M{0,}=K.0, %P(n')n'+nH Y P |.3)

n'=ng+1

rae K. — ko3 uimeHT roTOBHOCTH MOCIIEI0Ba-
TENLHBIX JIEMEHTOB MPOCTOr0 MOrPY304YHO-
aBTOMOOMIILHOTO KoMmIuiekca, P(n') — BeposT-
HOCTh TOTO, 4TO M3 OOIIEero 4ucia aBTOCAMO-
CBAIOB Na B TpPaHCIOPTHOM 3BeHE OyneT Wc-
NpaBHO POBHO n; (O, — TPOWU3BOJUTEIHHOCTD
OJTHOTO aBTOCAMOCBaNa ; My — YUCIO aBTOCAMO-
CBaJIOB, HACHIMAIONINX IOIPY30YHO-aBTOMO-
OUIBHBIA KOMILICKC.

Jli1s KOMOMHHPOBAHHBIX TPAHCIIOPTHBIX CHCTEM
C WCIOJb30BAHUEM ABTOMOOHILHOTO TPAHCIIOP-
Ta TpeOyeTrcsl yCTaHOBJICHUE 3aKOHA pacrpefie-
JICHHUA MTPOU3BOAUTEIBHOCTU CMEXKHOTO BHUOA
TPAaHCIIOPTa, & TAKKE EMKOCTH IMOTPY30YHBIX
ITyHKTOB (OYHKEPOR).

Ecan B kadecTBe CMEXHOTO TpaHCIOpPTa MpHU-
MEHSeTCSd JUCKPETHBIA TPaHCIOPT C MPOHU3BO-
MUTETHHOCTRIO KXKIOH emuHUIbl (J), TO TIPOU3-
BOJUTEIBHOCTh BCEM CHUCTEMBI OMPENETISETCS 10

thopmyte

N,

. Ne
M{Qu} =02 n'p(n) 3 p(n) |+

.

Na

+Qg% ngp(ng) > P(n"

ng—l n'=ng

rae Ng, ng — CIMCOYHOE M pabouee YHUCIIO JHUC-
KPETHBIX €IMHHI[ CMEXKHOTO TpPaHCIOPTa;
P(ny,) BEPOATHOCTh TOTO, YTO B CMEXKHOU
TPAHCIIOPTHOH cUcTeMe OyIeT MCIPaBHO Mg
JUCKPETHBIX E€AWHHUL; M — KOJIMYECTBEHHOE OT-
HOILIEHNE MPOU3BOAUTENBHOCTH TPAaHCIOPTHBIX
eIMHUI KOMOWHHPOBAHHOW TPaHCIIOPTHOM CHC-
TEMBI C YUETOM aKKyMYJHUPYIOIIEeH eMKOCTH V.

Ha ocHoBaHMM MOyYE€HHBIX 3aBUCUMOCTEHN pa3-
pabaThiBacTCS MaTeMaTHYECKask MOJIENb pacuéra



HaAEKHOCTH TPAHCIIOPTHBIX CUCTEM PA3INYHBIX
CTpYKTyp. B kauecTBe mokasarenst Haa&KHOCTH
MIPUHATA BEPOSITHOCTH TOTO, YTO CIyYaiHO BHI-
OpaHHBIN aBTOCAMOCBAJ UCIPABEH M HAXOJIUTCA
B paboraroieii cucreme.

MN3menenne HanEXHOCTH aBTOCAMOCBAJIOB HMe-
€T peliarolee 3HaYeHUEe B MOBBIMICHUH dPdek-
TUBHOCTH O3KCIUTyaTalldd TPaHCIOPTHBIX CHC-
teM. Ha puc. 1 moka3aHo W3MEeHEHHE BEPOSITHO-
CcTu Py g 4eTbIpéX CUCTEM, UMEIOIIMX pas-
JUYHBIA KO3 (GUIIMEHT TOTOBHOCTH aBTOCAMO-
CBAJIOB.

[pu yBenuuenun K., 3aBUCUMOCTDh HaIE&KHOCTH
CHUCTEMBI OT Kod(h(UIIEeHTa TOTOBHOCTH IIOTPY-
304YHOT'0 KOMIUIEKCA CTAHOBUTCA JIMHEINHOM.

Jns nedcTBYOIIUX NPEANpUSTUN yBEIMUYEHUE
Haa&KHOCTH TPAHCHOPTHOW CHCTEMBI MOXKHO
MOJTyYUTh 3a CU€T yBEIWYEHHUs pe3epBa Iapka
aBTOCaMOCBAJIOB.
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Puc. 1. I3menenne HanéXHOCTH CIIOKHBIX CHC-
TEM B 3aBUCHUMOCTH OT KO3 PUIIUCHTA T'0-

TOBHOCTHU MOrpy304HOro KOMILJIICKCA:
1 - Kr‘a. :190, 2 - Kr,a.: 0995 3 - KF.& = 09855
4 — Kr.a. = 0,8

Tak, Ha MOPOAHBIX OTBajJaxX YIONBHBIX LIAXT B
JloHerkoit 061acTy MakcUMajibHOE YBETHUEHUE
Ha&KHOCTU CHCTEMBI JOCTUTAETCS MPH KO-
(umente pesepsa, paBHoM 2 + 3 [5]. Jlanb-
Helilee yBeIUYEHHE [apKa MAalluH HE IIPHUBO-
OUT K CYUIECTBEHHBIM H3MEHEHUSIM HaAEKHO-
CTH, TaK KaKk B 3TOM Cllyyae BEepOATHOCTb Py m3-
MeHseTcs MeHee 4eM Ha 3 %.

Pacuérthl, BBIIOSHEHHBIE TIPU U3MEHEHHH KO-
(urreHTa rOTOBHOCTH aBTOcaMocBanoB ot 0,7
mo 0,95 st pa3nUUHBIX TOPHO-TEXHUYECKHX
MPOU3BOIUTENIBHOCTEH YTOJBHOM MIAXThI, MOKA-
3a]M, YTO YBEJIMYCHUE DKCILTYaTAIIMOHHOW Ha-

I[é)KHOCTI/I ABTOCAMOCBAJIOB COOTBETCTBYCT MaK-
CHUMAJIbHOMY 3HA4YCHUIO HaJEKHOCTH TpaHC-
IMOPTHBIX CUCTEM IMMOPOAHBIX OTBAJIOB.

BoiBoabI

Pa3paboranHass MatemaTrWyeckas MOJETb Ha-
JEKHOCTH TPAHCTIOPTHON CHCTEMBI OCHOBaHA Ha
NpUMEHEHNH OMHOMWHAIBHOTO 3aKOHa pacrpe-
JIeTIeHUsT YHucia padodmX SIIEMEHTOB KasKIoro
3BeHa. [lapameTpom 3TOro pacmpenencHus sB-
nsieTcsi KOOQQUIMEHT TOTOBHOCTH OJHOTO dJie-
MEHTA.

B mMopmenm yurteHa CTpyKTypHas B3aUMOCBA3b
3JIEMEHTOB IMOTPY30YHOTO 3BEHA TPAHCIIOPTHOMN
KOMMYHUKAIIUU U Pa3rpy3KH.

HanéxHOCTh TPaHCHOPTHBIX CHCTEM IOPOIHBIX
OTBAJIOB HaXOJUTCS B MPSMOM 3aBUCUMOCTH OT
3KCIUTyaTallMOHHON HalEKHOCTH KaXJI0T0 3B€Ha
KOMOMHHMPOBAaHHOH TPaHCIIOPTHON CHCTEMBI.

YBenuueHUe 3SKCIUTyaTallMOHHON HaAEKHOCTU
aBTOCAMOCBAJIOB UMEET PEUIAIOIIEE 3HAYCHUE B
MOBBIIIEHNN  3((HEKTUBHOCTH  DKCIDTyaTalliH
TPAHCHOPTHBIX CUCTEM IMOPOJHBIX OTBAJIOB Ha
YIOJIBHBIX IIaxXTax.

Jlutepartypa

1. Porrenbepr P.B. OcHOBBI HAZEKHOCTH CHCTE-
MBI BOJHTENIb—ABTOMOOWIIb—I0pOra—cpena.
— M.: MamunocTtpoenue. — 1986. — 216 c.

2. I'pyaroB II.C. DkcruryaranmoHHas HaIeX-
HOCTH cranmmii. — M.: Tpancmopt, 1986. —
247 c.

3. Bennens E.C. Teopust BeposiTHOCTEH. — M.:
Marmmnoctpoenue, 1960. — 450 c.

4. CrenanoB A.B. ®@axTopsl, BIHAIONIME HA Ha-
IEKXHOCTh TPY30BOTO aBTOMOOWIIA MIPH pa-
00Te Ha MOPOAHBIX OTBajax // ABTOMO-
OWIbHBIA TpaHCIOPT: c€O. Hay4dH. Tp. —
Xapekos: XHAJLY. — 2003. — Bemn. 13. —
C. 140 - 142.

5. CrenanoB A.B., Ilomsuckuii A.C. Ce3oHHOE
paccenMBaHuEe TIOKa3zaTeliell HaIEKHOCTH
aBToMoOMIIeH, paboTaronux Ha TOPOTHBIX
oTBaNax MmaxT // ABTOMOOWIBHBIA TpaHC-
nopt: c6. Hayu. Tp. — XapekoB: XHAZLY. —
2004. — Bein. 15.

Penensent: A.C. [lonsucbkuii, mpodecop, I.T.H.,
XHAJTY.

Crates moctynwia B penakuuto 30 cCeHTAOps
2009 r.



