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RESEARCH OF INFLUENCE OF LENGTH PART OF ROAD ON
PRODUCTIVITY OF HEAVY HIGHWAY DUMP TRUCKS

[TpoBeneHO AOCTIHKEHHS 100 BCTAHOBJICHHS 3aKOHOMIPHOCTEH KOMIUIEKCHOTO BIUTUBY Tip-
HUYOTEXHIYHUX YMOB €KCIUTyaTallii Ha TPUBAIICTh €JIEMEHTIB TPAHCIOPTHOTO IUKITY 1 IPOTYyKTHB-
HICTB Kap'epHUX aBTOCAMOCKH/IIB.

[TpoBeneHo nccaenoBaHUe MO YCTAHOBICHUIO 3aKOHOMEPHOCTEH KOMITJIEKCHOTO BIMSHHS TOp-
HOTEXHHYECKHX YCIIOBUH SKCIUTyaTalluy Ha MPOJOKUTEIBHOCTD 3JIEMEHTOB TPAHCIIOPTHOTO LIUKJIA
Y TIPOU3BOJUTEIHHOCTh KAPHEPHBIX aBTOCAMOCBAJIOB.

AKTyaJbHicTL po6oTu. Ha choronnimHii neHs BUAOOYTOK 3alli3HOI pyJau Ha
TIPHUYOPYIHUX MIAOPHEMCTBAX YKpaiHU 3A1MCHIOETHCS, IMEPEBAKHO, BIIKPUTHUM
cnocobom. HaiO1umpi TpyIOMICTKOIO 1 AOPOrO0 MpPH LBOMY € CTajlisl TPaHCHOPTY-
BaHHA TipHU4Oi Macu. [luToma Bara BUTpaT Ha Hel CTaHOBUTH 10 55-60% B 3araib-
HUX BUTpaTax Ha BUJOOYTOK KOpHCHHX KonaiuH. Ha 3amizopynHux kap'epax, nopsa
13 3aJI3HUYHHUM, IIUPOKE 3aCTOCYBAHHA Ma€ aBTOMOOUIBHUM TPAHCIOPT, SIK CaMOC-
TIHHUN a00 B KOMOiHAIlli 3 IHIIMMHU BUJAMH TPAHCIOPTY. Y 3B'A3KY 3 LIMUM MiJABHU-
IIEHHS €(PEKTUBHOCTI BIAKPUTOT PO3POOKH 3a1i30pYIHUX POJIOBHII 3HAYHOI MIPOIO
MOB'SI3aHO 3 IMIJABUIIEHHAM MPOIYKTUBHOCTI 1 EKOHOMIYHOCTI aBTOMOOUIHLHOTO TpaH-
cropty. i BUpimIeHHS IOTO 3aBAaHHS KomIaHielo «Ferrexpo» Oyio mpHHSTO
pIIIIEHHS] BUKOPUCTOBYBATH JIJISl TPAHCTIOPTYBAHHSA TIPHUYOi Macu Ha €pUCTIBCLKOMY
POJOBHIII 3aJII3UCTUX KBApLHMTIB aBTOocamMockuau Mapku Caterrpillar BanTaxkormigiio-
MHicTh 1801220 T (puc. 1).

AHani3 IpakTUKH eKCIUTyaTallll, IJJaHyBaHHSA 1 HOPMYBaHHs Ipall aBTOCaMoC-
k1B BaHTaxomniaioMuicTio 180 1 220 T B yMoBax €pHUCTIBCHKOTIO POJIOBHINA MMOKA-
3y€, 10 HEe3BaXAal0Uu Ha 30UTbIIEHHS BAaHTAXKOMIIHOMHOCTI, B IOpiBHSIHHI 3 90 1 136-
TOHHUMHU aBTOCAMOCKHJAMH, fKl eKcIulyaTyioTbcs B Kap'epi IlomraBcbkoro I'3K,
OPOIYKTUBHICTh IX 3pOCTAa€ HE MPAMO MPOMOPUIAHO BaHTaxkomigilomHocTi. [loBHa
peaizaliis MOTeHIIHOT MPOTYKTUBHOCTI IIUX MAIllMH MOXKJIMBA MPU BCTAHOBJICHHI 1
3a0e3reueHHl YMOB e()EeKTUBHOI eKCILTyaTallli Ta 0JJHOYaCHOMY BJOCKOHAJIEHHI Op-
raHizaiii, IJIaHyBaHHS 1 HOPMYBaHHS aBTOTPAHCIIOPTHUX POOIT.

VY 3B'I3Ky 3 IIUM OYEBHUHA aKTYaJbHICTh JOCIIKEHHS KOMIUIEKCHOTO BILIMBY
TIPHUYOTEXHIYHUX YMOB Ha (hOpMyBaHHS MapaMeTpiB 3MIHHOI poOOTH Kap'€pHHX aB-
TOCAaMOCKH/IIB, CIIPSIMOBAHOT Ha BJOCKOHAJICHHSI TUIAHYBAaHHSI 1 BCTAHOBJICHHS YMOB,
110 3a0e3Meuy0Th IHTEHCU(IKAI[II0 aBTOTPAHCTIOPTHOTO MPOIIECY.
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" Puc. 1. ABT&)C&MOCKI/II[I/)IVVcatel’pﬂlyal'"?89c 1"Ca'erp111ar-3
BanTaxorraiioMuicTio 180 1 220 T BIAIOBIIHO

Inest po6oTH mosiATae B TOMy, IO ONTHUMAaJbHA MPOTYKTUBHICTH TEXHOJIOTIYHO-
ro aBTOTPAHCHOPTY TMOBHWHHA BHU3HAYATHCS 3 ypaxyBaHHAM KOMILUIEKCHOTO BIUIMBY
TIPHUYOTEXHIYHUX YMOB €KCIUTyartalii Ta OcOOJMBOCTEH B3a€MOJIl BAHTAXKHO-
TPAHCHOPTHOTO OOJIaHAHHSL.

MeTa po6oTH - miaABUIIEHHS €(PEKTUBHOCTI BUKOPUCTAHHS TEXHOJOTTYHOTO aB-
TOTPAHCIIOPTY LIJISXOM ONTHUMI3allli Ta BAOCKOHAJICHHS IJIaHYBaHHS iX MPOAYKTHUB-
HOCT1 B KOHKPETHUX YMOBaX 3a130pYyIHUX Kap'epiB.

Y po6oTi D0cTaiIKYIOThCS 3aKOHOMIPHOCTI KOMIUIEKCHOTO BIUIMBY TipHHYO-
TEXHIYHHX YMOB €KCIUTyaTallli Ha TPUBAJICTh E€JIEMEHTIB TPAaHCIOPTHOTO LHUKIY 1
MPOIYKTHUBHICTh aBTOCAMOCKH/IIB.

HaykoBa HOBH3HA: BCTAaHOBJICHO 3aKOHOMIPHOCTI BIUIMBY JOBXMHU TUMYaco-
BOT YaCTHHU aBTOAOPOTH Ha MPOIYKTHBHICTH Kap'€pHUX aBTOCAMOCKHUJIIB B 3aJI€KHO-
CTl BIJl JAJbHOCTI TPAHCIOPTYBAHHS, CEPEIHBOT0 YXUIIy TPACH 1 YUCHA LHUKIIB €KC-
KaBallii Mpyu HaBaHTAXKECHHI.

Buxian ocHoBHoro marepiaay. Ha cboronHimHiii AeHb B yMOBaX €pUCTIBCh-
KOO POJIOBUIIA HABAHTAKEHHS IMOPiA CKEIBHOTO PO3KPHUBY 1 PYyAH, IO MAIOTh Mill-
HicTh f = 10-20, 3aiiicHIOETBCA enekTporiapaBiiuHuMu ekckaBaTopamu CAT 6060 1
Busyrus RH 200 (puc. 2) 3 monepeaHiM po3nylryBaHHAM OypoOITiIpUBHUM CIIOCOOOM
B aBTocamockuau Caterpillar 789C 1 Caterpillar 793D (puc. 1) BaHTa)k0miAHOMHICTIO
180 1 220 T BignoBigHO. B sikocTi OypoBoro o0iaagHaHHS BUKOPUCTOBYIOTHCS OypOBi
cranku Pit Viper 275 kommnanii Atlas Copco.

AHani3 cTaHy aBTOJOPIr Ha 3aJII30pYAHUX Kap'epax MoOKa3ye, 1Mo B MEKax OJIHO-
ro Kap'epy TPaHCHOPTHO-CKCIUIyaTaIliifHl SIKOCTI, SIK MOCTIMHUX, TaK 1 THMYaCOBUX
JOPIT XapaKTepU3YIOThCS MEBHOIO CTANICTIO. BUXOIS4YM 3 IIbOTO, MPENCTaBISAETHCS
MO>KJIMBHUM 1 JOUUIBHUM MPU PO3PaXyHKY MPOIYKTUBHOCTI aBTOCAMOCKH/IIB Ha KOH-
KPETHUX Tpacax pyXy NPUUHATHU 32 OLIHKY SIKOCTI aBTOJIOPOTH JOBXHHY il THMYACO-
BOI YaCTHUHH.

OcHOBHUMU (paKTOpaMH, 110 BU3HAYAIOTH MPOTSHKHICTH THMYACOBUX aBTOAOPIT,
€: JOBXHMHA (PPOHTY POOIT, MapaMeTpH BIABAIIB 1 MEPEBAHTAKYBAIbHUX MalJaHUM-
KiB, MIBUIKICTh MOCYBaHHS 320010 1 PPOHTY pO3BaHTAKECHHS, PIBEHb OpraHizailii 0y-
JIBHUIITBA 1 €KCILTyaTallli TeXHOJIOTIYHUX JOPIr Kap'epy.
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Puc. 2. Enexrporigpasmniuni ekckaBatopu CAT 6060 1 Busyrus RH 200

3po0neHi aHaMITUYHI JOCTIPKEHHS MOKa3yl0Th, 1110 30UTBIICHHS JOBKUHU TUM-
9aCcOBOi YaCTUHH aBTOJIOPOTH MPHU3BOJIUTH O ICTOTHOTO 3HM)KECHHS MPOYKTHBHOCTI
aBTOCaMOCKHU/IIB (Tabm. 1).

Tabanmg 1

[IponyktusHicTh aBTOCcamMockuaiB CAT 793D (Qa, T/3MiHy) 1ipH pi3Hii A0B-
’KMHI TUMYaCOBOI YaCTUHU aBTOJIOPOTH

Yucno nukiniB | Tum exckaBaTopa i rip- JIOBXHMHA TUMYACOBOT YaCTHHU aBTOAOPOTHU, M
HaBaHTAXCHHS ChKOI Macu
100 200 400 600 800
3 CAT 6060, 6600 6415 6098 5867 5656
HaHocH LO 0972 0924 0,889 0,857
4 CAT 6060, 6380 6214 5921 5736 5602
CKeJLHHI POSKPHB 1,—0 0974 0928 0,899 0,878
5 Busyrus RH 200, 6160 6006 5735 5575 5445
CKEbHMIT POSKPHB 1,—0 0975 0931 0905 0,884

[Ipumitka: 1. Y 3HaMEHHHKY - BIIHOCHA 3MiHa MPOJYKTUBHOCTI; 2. JlaHi Tabmnu-
Il BIATMOBIIAIOTh JAJIBHOCTI TPAHCHOPTYBaHHA 3 KM 1 CepeHbOMY YyXWIy Tpa-
cu 60 %o.

3HAYMMICTh JIOBXKMHH TUMYACOBOi YACTUHH JIOPOTH, K (HaKTOPY, 10 BU3HAYAE
MPOJTYKTUBHICTh aBTOCAMOCKH/IIB, 3aJICKUTh BiJ MOEIHAHHS 3HAYCHBb 1HIIUX TIPHU-
JOTeXHIYHUX (haKTOPIB: BIACTaHI TPAHCIIOPTYBaHHS, CEPEAHLOTO YXWIY TPAaCcH, BaH-
Ta>KOITI IMOMHOCTI aBTOCElMOCKI/II[y 1 YuCia IUKIIIB HaBaHTaXEHHsA. Tak, B yMOBax
€pUCTIBCHKOTO Kap'epy MpHU TATBHOCTI TPAHCIIOPTYBaHHS 1,5 KM 1 CEpeTHbOMY YXH-
ay tpacu 60 %o 30inbLICHHS TUMYacoBOi yacTuHU Jgoporu Ha 300 M 0OyMOBIIOE
3HIKEHHSI poAyKTUBHOCTI aBTocamockuay CAT 973D wna 11,2%. Ilpu nansHOCTI
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TpaHcropTyBaHHS 3,0 KM 1 TOMY X CEepeIHbOMY YXWJIl MOJ10HE 301JIbIIICHHSI TUMYa-
COBOI YaCTUHU JOPOTH MPU3BOJUTH J0 3HIKEHHS NPOAYKTUBHOCTI Ha 6,9% (puc. 3).
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Puc. 3. BigHocHa 3MiHa IPOTyKTUBHOCTI aBTOCAMOCKHU/IIB (a) B 3aJI€KHOCTI
B1J1 IOB)KUHHM TUMYACOBO1 YaCTUHU aBToioporu (IB):
- - - IIpu BincTaHi TpaHCOPTYBaHHA 1,5 KM;
--- Ilpwu BijcTaHi TpaHCHIOPTYBAHHS 3 KM

qa, %
95 ————
90 4" ——
85 — =
- -
80
75
1 1.5 2 2,5 3 Lk

Puc. 4. BigHocHa 3MiHa IPOyKTUBHOCTI aBTOCAMOCKHU/IIB (qa) MPH BiIXUICHHI
JIOBKMHHU TUMYACOBOi YaCTHHH aBTOJIOPOTH BiJl YMOBHO HOPMATHUBHOTO 3HAYCHHS
(I8=0,1 xm) B 3a7eXHOCTI Bij BificTani TpancrnoptyBanHs (1):
--- JloBHMHa TUMYACOBOi YacTUHU aBTofoporu (1) = 0,4 km;
--- JloBHMHA TUMYACOBOI YacTUHU aBTojoporu (1) = 0,8 kM

Or1iHKa CTYINEHIO BIUIMBY JIOBKWHUA TUMYACOBOI YaCTHHH JIOPOTH HA TIPOTyKTH-
BHICTh aBTOCAaMOCKHJIa 3JIIMCHIOBaIAcs 3a JIOMOMOIo KoedillieHTy BIUIMBY TUM4Ya-
coBoi jgoporu (kB.m), 1IT0 BU3HAYAETHCS BITHOIICHHSAM IMPOAYKTHBHOCTI aBTOCaMOC-
KU1y MPU ICHYIOU1M Ha AaHIN Tpaci JOBXHHI THMYAaCcOBOi aBTOAOPOTH J0 MPOTyKTHUB-
HOCTI Ha TiH K€ Tpaci mpu J0BXKKHI TUM4YacoBoi aBTogoporu 100 m. OcHoBHUMU (a-
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KTOpaMHu, 1[0 BU3HAYAIOTh BEJIMYUHY KB.J, € NaldbHICTh TpaHcmopTyBaHHs. [Ipu 11p0-
My HalOUIbII TTOMITHA 3MiHa KB.J Bif JanbHOCTI TpaHcnoptyBaHHs (1) crocrepira-
etbest ipr | < 3 kv, [pu 1> 3 kM kprBa 3anexuocti ks.1 = | (1) mounHae BAMOIOKY-
Batucs (puc. 4).

BucHOBKH Ta HANPAMKH NOAAJBIINX JOCTiIXKeHb. TakuM YMHOM, JOBXHHA
TUMYaCOBOI YACTUHU aBTOJIOPOTH POOUTH ICTOTHUI BIUIUB Ha MPOIYKTUBHICTH aBTO-
CaMOCKH/IIB 1 TOBUHHA BPAaXOBYBATHUCS MPHU IJIaHYBaHHI 1 HOPMYBaHH1 aBTOTPAHCIIO-
PTHUX pOOIT B Kap'epi. BIuB JOBXUHN TUMYACOBOI YaCTUHU aBTOJIOPOTH Ha MPOJIY-
KTUBHICTh aBTOCAMOCKHAa MOXK€ OyTH OIlIHEHO KOE(IlIEHTOM BILJIUBY THMYacOBOi
JIOPOTH, BEJIMYUHY SIKOTO CJIiJ] BCTAHOBJIIOBATH NU(EPEHIIOBAHO B 3aJ€KHOCTI Bij
BIJICTaH1 TPAHCIIOPTYBAHHS 1 CEPETHBOIO YXHIIY TPACH.

VY mopganbmuX MOCIIHKEHHIX HEOOX1IHO BU3HAYUTH MPOIYyKTHUBHICTH aBTOCA-
MOCKH/IIB BiJI KYCKOBAaTOCTI TIpHMYOI MacH, OCKIIbKM HapaMeTpH HErabapuTHOTO
[IMaTKa MOPOJU NpH 30UIbIIEHHI €MKOCTI KOBIIA €KCKaBaToOpa 1 Ky30Ba aBTOCaAMOC-
KHJIa PErJIaMEHTYIOThCS TTapaMeTpaMu IpoOapku abo Ky30Ba TyMIIKapa.
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ABSTRACT
Purpose. Consider technological efficiency of vehicles by optimizing planning and improving their
efficiency in specific circumstances iron quarries.

The methods of research: analysis of scientific literature, experimental study schemes of working
technological transport.

Findings. The length of temporary roads has affect the performance of the career car. It should be
considered when planning and regulation the work of a career. The influence of the length part of
road on productivity can be assessed taking into account the impact factor of temporary roads,
whose value must be set differently depending on the distance of transportation and the average
slope of the road.

The originality of technological solutions is to set the length of temporary roads impact the per-
formance of his career depending on the distance of transportation, the average slope of the road
and the number of cycles excavator.

Practical implications. The methods of optimization of career cars of new generation will deter-
mine the conditions of maximum intensity of the process of loading and transport. It will increase

the reliability and accuracy of planning career car.

Keywords: Open cast mining, Ferrexpo, quarry excavator, car.

136



