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ABTOCAMOCBAJIbI HA KAPBEPAX

Ha MMpPOBOM pbIHKE rOPHOM TEXHUKM CaMble 6O/bLINE KapbepHble CamMoCBasibl NpeacTaB-
neHbl dpupmamu Caterpillar (CLUA), Komatsu (AnoHua), Hitachi (AinoHua), Terex (Bennkobpu-
TaHua), BE/IA3 (Benapycb), BEML (MHaua), Perlini (MTanus), BZK (Kutait), Astra (UTanus). U3
HWX MOHO BbIAENINTb HECKO/IbKO CaMbIX BONbLUIMX U Hanbonee BblAAIOLWMXCA CAMOCBAIOB.
HecmoTps Ha TO, YTO CEKTOP NMPUMEHEHUA UX OYEHb CneuudUyeH 1 orpaHnYeH, a CTOMMOCTb
Ka)K[L0ro CaMoCBasia COCTaB/AET HECKO/IbKO MU/IIMOHOB [1O1/1aPOB, KOHKYPEHLMA Cpeamn HUX
ouyeHb BbicOKa. Onpeaenalwmm napameTpom ABAAETCA — rPy30noabeMHOCTb. OTaeNbHble
NpPeacTaBUTeNIM TAXKENOM TEXHUKM 32 OAMH pa3 cnocobHbl NepeBes3T! B CBOeM Ky3ose 6osee
350 T nopoabl, paboTan Kpyrable cyTkK, 6e3 BbIxoAHbIX. LUMPOKO npeacTasieH paj, aBToca-
MocBanoB benA3 pasnnyHoli rpysonogbeMHoCTU. MPUBOAATCA Pa3iMYHbie METOAMKM BbibOpa

rpy3onogbeMHOCTM CamocCBasia B 3aBUCUMOCTU OT obbema KoBLIa 3KCKaBaTopa.
KntoyeBble c/10Ba: camocBas, rpy3onogbeMHOCTb, IKCKaBaTop, NPOU3BOANTE/IbHOCTb, Ka-

pbep, HaZEKHOCTb, PECYPC, CTOUMOCTb.

OCHOBHbIM BMAOM TEXHOAOIMUYECKOTO
TpaHcnopTta nNpu A0Bblue NMOAE3HbIX UC-
KOMaeMblx OTKPbITbIM crnocobom ocTaeTca
aBTOMOOUAbHbIA. OH WCMNOAb3YETCA AAS
nepeBo3ku npumepHo 80% BCel ropHOM
Macchbl BO BCeEM Mupe, B T.U. B CLUA n Ka-
Hape — 85%, B HOxHoW Amepuke — 85%, B
ABcTpanmm — noutr 100%, B KOxHoM Adpu-
ke — 6onee 90%. B Poccuun 1 ctpaHax CHI
YAEAbHbI BEC KAPbEPHOro aBTOTPAHCNOP-
Ta C y4eTOM BCEX MOAOTPACAEN FOPHOAODbI-
BatOLLLEN NPOMbILLIAEHHOCTU NPUBAU3UACA
K 75% n B bBAnXanwen nepcnektuee 6Oy-
AET PacTu 3a CUET PaCLUMPEHUST OTKPBITOTO
crnocoba pobbluM yras [1]. NMpoBeAeHHbIN
aHaAM3 Pas3BUTUSI OTKPbITbIX TOPHbIX paboT
B PoccuM MO3BOAMA OMPEAEAUTb OPUEH-
TUPOBOYHbIE 06bEMbI NMEPEBO30K FOPHOWM
Macchbl MO OCHOBHbIM MOAOTPACAAM FOp-
HOAOObIBAOLWLEN NPOMBILIAEHHOCTU. Co-
FAACHO 3TUM AaHHbIM 06bEMbI NEPEBO30K
aBTOTPAHCMOPTOM B YTOAbHOW MOAOTPACAK
B 2015 r. cocTtaBaTt okono 640 MAH T. Mpu
3TOM 06bEMbI B XEAE30PYAHOM MOAOTPAC-
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AV U UBETHOM METaAAyPrumn OCTaHyTCs Mo-
CTOAHHbIMW U COCTABAT COOTBETCTBEHHO
478 MAHT 1 518 MAH T.

CamocBanbl KapbepHble, UMEHT HEKO-
TOopble MPEUMYLLLECTBA NEPEA KOHBeNep-
HbIM TPAHCMOPTOM B YCAOBMAX TPAHCMNoOp-
TUPOBKKU FOPHOM Macchl. Mpn 3ToOM B OT-
AMYME, HanpuMep, OT XEeAe3HOAOPOXHOM0o
TpaHcnopTa, MCMOAb3YIOLLIEr0 camMopasrpy-
Xatolmecs BaroHbl, MCMOAb30BaHWE Kapb-
€pHbIX CaMOCBaAOB yNpoLlaeT NpoLece oT-
BanooOpa3oBaHus, U AaeT BO3MOXHOCTb
nepeABMUraTbCs Mo OTHOCUTEABHO C KPYTbIM
YKAOHOM aBTOAOPOram Mnpu 3TOM COKpalLla-
FOTCSI AAMHbBI TPAHCMOPTHbLIX KOMMYHUKaLIMHMA.
OCHOBHble HEAOCTaTKM aBTOTpaHcnopTa,
MCMOAB3YEMOIO B MOPHbIX U CNeLManbHbIX
pa3paboTkax — LMKAMUYHOCTb paboTbl, 3a-
BMCMMOCTb OT COCTOSIHUA AOPOT, CHUXEHME
NPOU3BOAMTEABHOCTU B CE30H AOXKAEW, B FO-
AOAEAMLLY, CHETOMAA.

ABTOMOOUWABHbIW TPAHCMOPT, KaK TPaHC-
nopt pabouelt 30HbI Kapbepa, B HaMboAb-
LIen cTeneHu MOABEPXEH BO3AEMCTBUIO
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YCAOXHSIOLLIMXCS C TAYOUHON FOPHO-TEXHU-
YeCKMX YCAOBUIN pa3paboTkn. OCHOBHbIM
orpaHuyeHMeM NpUMeHEHUst aBTOMOOUAb-
HOro TpaHcrnopTa Ha FAyOOoKKWX Kapbepax
no-npexHeMy ocTaetcsi Bbicokas cebecto-
MMOCTb NepeBO3KN FTOPHOM Macchl. Kpome
TOr0, KapbepPHbI aBTOMOOUABbHbIN TPaHC-
NOpPT ABAAETCSH OCHOBHbIM MCTOYHUKOM He-
raTUBHOIO @HTPOMOreHHOro BO3AENCTBUSA
Ha OKPYXaloLLyto CpeAy NPU OTKPbITbIX rop-
HbIX paboTax.

B HacToAWMMA MOMEHT HAa MUPOBOM
PbIHKE FOPHOM TEXHUKM caMble BOAbLLNE Ka-
pbepPHbIE CaMOCBaAbl MPEACTaBAEHbI GUp-
mamu Caterpillar (CLLA), Komatsu (AnoHus),
Hitachi (Anonus), Terex (Beankobputanus),
BenA3 (benapycb), BEML (MHans), Perlini
(Mtanms), BZK (Kutait), Astra (Utaams). U3
BCEro MHOroo6pa3sunst TEXHUKKU, MOXHO Bbl-
AEAUTb HECKOABKO CaMbIX BOAbLLMX U HaK-
6onee BbIAQIOLLIMXCS CAMOCBAAOB.

M, HECMOTPS Ha TO, YTO CEKTOP MpU-
MEHEHMA UX OUeHb cneumMduUeH u orpa-
HUYEH, @ CTOMMOCTb KaXXAOro caMocBaAa
COCTaBASIET HECKOAbKO MWUAAMOHOB AOAAG-
POB, KOHKYPEHLIMSI CPEAM HUX OUYEHDb BbICO-
ka. OnNpeaenstoLLIMM NapamMmeTpoM ABAAET-
CSl — rPy30MOAbEMHOCTb. Tak, OTAEAbHbIE
NPEACTaBUTEAWN TSXKEAOW TEXHUKWN 3@ OAMH
pa3 cnocobHbl NepeBe3TM B CBOEM Ky30-
Be 6bonee 350 T nopoabl pabotan Kpyrable
CYTKW, 6€3 BbIXOAHBIX [2].

AnoHckuit Komatsu 930E-3SE B umn-
POBU3UPOBAHHOM YeTBEPKE CaMbIX OOAb-
LIMX MaLLMH MOXHO MOCTaBWUTb Ha YeTBEpP-
Toe mecTto. Komatsu 930E-3SE — dprarmaH
ANOHCKOI0 NPOWU3BOAUTEAS TSXXEAON TEXHMU-
KK, NOAHas Macca aBTomMobunsa — 504 T,
a mowHocTb ABurateas — 3500 A.c. ABTo-
MOOWAb AAMHOIO UyTb MeHee 15,5 m, cno-
cobeH nepeBo3nTb A0 290 T rpy3a. OH ocHa-
leH 18- UMAMHAPOBBLIM TYPOOAM3EABHBIM
ABuratenem mouHoctbto 3500 A.c. Mak-
cumanbHas ckopocTb Komatsu 930E-3SE
coctaBasieT 64,5 km/u [3].

HapexHo 3aHumaet 3-e mecto benA3
75600, KOTOPbI BXOAUT B 3AWUTHbIM KAACC

300-TOHHbIX KapbepPHbIX caMoCcBaAOB. Ero
MaKCHManbHasn rpy30noAbEMHOCTb COCTaB-
aseT 320 T, a NOAHAs Macca 3arpyXxeH-
Horo aBTomMobuass — 560 T. B kauecTBe
CUAOBOrO arperata Ha benA3e ncnonb3y-
etca 18- UMAMHAPOBbIN V-06pasHbIii Typ-
6oan3enb Cummins QSK78-C ob6bemom
77,6 A. HOMWHaAbHasi MOLLHOCTb ABUraTe-
A — 3546 A.c. Cxema CUAOBOW YCTAHOB-
KM — KOMOMHWPOBAHHAasA C reHepaTtopoMm
nepemMeHHOro Toka U ABYMSA TSFTOBbIMMU
3NEKTPOABUraTEA MU GUPMbI Siemens MoLL-
HocTbto Mo 1200 KBT Kaxabli. Makcumanb-
Hasi CKOPOCTb aBTOMOOUAA — 64 KM/u.
CpeaHUI pacxop TOMAMBA B Yac KOAEOAET-
ca y otmetkn 500—550 A confipkm B vac,
Tak 4To cTaHAapTHoro 4375-AuTpoBoro 6a-
Ka XBaTWT KakK pa3 Ha pabouyto CMeHYy.

Ha BTOpomM MecTe 3acAyXeHHO o60c-
HOBaACSl MpeAcTaBUTEAb Hanboaee W3-
BECTHOIO MPOM3BOAUTEAS TAXKEAOW TEXHU-
kn — Caterpillar 797B. OH ¢ noAHOM Mac-
con noutn 624 1, cnocobeH B3ATb Ha HopT
345 1 rpy3sa. Caterpillar 797B noctpoeH no
TPAAMUMOHHbBIM KaHOHaM: 3aAHEMPUBOA-
HbIi @BTOMOOWAb C NEPEAHUMU yNpaBAsie-
MbIMWU KOAecaMu, TypPOOAU3EAbHBIM ABU-
ratTeneM v rMAPOMEXaHNYECKON TPaHCMMC-
cven. CunoBow arperat y Caterpillar 797B
BblAQtOLLMICS: 24 umMAMHApa, 117 A pabo-
yero obbema, 3550 A.c. u 16 000 Hm kpy-
TAWero MoMeHTa. OT ABUraTenst KpyTSLWK
MOMEHT (6oAbLLe 16 000 Hm) uepes kKopoT-
KM KapAaHHbIM BaA NepepaeTcsa B camyto
OOAbLLYIO KOPOOKY NEPEKAIOUEHUSA Nepe-
Aad B mupe! TnapomexaHuyeckan naaHe-
TapHasa Kopobka UMeEeT 7 CTyneHemn nynpas-
ASieTC KoMNbtoTepoM. Boobule Caterpil-
lar 797B no npaBy cuMTaeTca OAHUM U3 Ca-
MbIX HanUYKaHHbIX AAEKTPOHUKOW Kapbep-
HbIX camocBanoB. Caterpillar 797B obnapa-
€T HECKOAbKUMUW PeEKOPAAMU: CaMblii HOAb-
Lo ppuratenb — 117 A paboyero obbema
n 24 unuAnHApa; camas OoAblLaa TpaHCc-
MuccuKs, camas B60oAblLIaA MakCcMMaAbHas
CKOPOCTb — MOYTU B8 KM/Y; caMblil BMe-
CTUTEAbHbIV TONAMBHbBIN 6ak — 6800 A.
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Ho Bce-TakvM nepBoe MecCTO 3aHUMa-
et Liebherr-T282B. Bocbmoe 4ya0 CBeTa.
MmeHHOo Tak npo3Baau Liebherr-T282B Bo
BPEMS MpPeMbepbl Ha CTPOWUTEAbHOM Bbl-
ctaBke B [epmaHun. [py30noAbEMHOCTb —
363 1. boablie rpysa, uem Liebherr-T282B
MoKa He MOXEeT B3sTb Ha HOPT HWU OAWH Fpy-
30BUK B MUpe. [1pr 3TOM ero cHaps>XeHHas
macca Ha 50 T meHblue yem y Caterpillar
797B — 230 1 npotmB 280 Ty aMepuKaH-
ua. MmeHHO no cnocobHOCTU NepeBesTH
KaK MOXHO 60AblLIe rpy3a Npu HaUMeHb-
len cobCcTBEHHOM Macce OLeHMBaeTcA
COBEPLUEHCTBO KOHCTPYKLMHK, U MO 3TOMY
napametpy Liebherr-T282B npeBOCXOAUT
BCEX CBOMX KOHKYPEHTOB. ABTOMOOWAb MO-
XET KOMMAEKTOBATbCSA ABYMS ABWraTens-
MU: AMO0 18-TM UMAMHAPOBBIM Cummins
QSK 78 (kak Ha BenA3-75600) anbo 60-
Aee MOLLHOM «ABaALaTKon» Detroit Diesel,
obbemom 90 A, mowHocTbto 3650 A/c.
CxeMa CMAOBOM YCTAaHOBKM KAACCHYecKas
ANl KapbEPHbIX CAaMOCBaAOB — ABUraTenb
NPUBOAUT B AENCTBME reHepaTop nepe-
MEHHOrO0 TOKa, a TArOBOW CUAOW SIBASIKOTCS
3AEKTPOMOTOPbI Siemens. B otanuune ot
APYTMX CaMOCBAAOB, TA€ OAHA TMAPaBAM-
yeckas cuctema 0OCAyXMBAET, pyAeBoe
ynpaBAeHWE, TOPMO3a U CUCTEMY OMPOKU-
AblBaHUA Ky30Ba, 3AECb ABE MEPBbIX CUC-
TeMbl CHabXeHbl COOCTBEHHbIM HE3aBU-
CUMbIM KOHTYPOM.

Ha poCcCUMCKMX rOpHbIX MPEANPUSATUAX
W NpeaAnpuaTusax apyrux ctpadH CHI Hau-
6oAbllee NPUMEHEHME MOAYYMAU ABTOCA-
mocBanbl ¢upmbl benA3, Caterpillar, Ko-
matsu, Hitachi, Terex. [4].

PaclwmnpeHre TMNopasMepHOro psAa,
pa3pabotaHHoro benA3om, cBA3aHO ¢ Mo-
ABAEHMEM Ha pblHKe cTpaH CHI aBTocamo-
CBaAOB MPOM3BOACTBA 3apybexXHbIX GUPM
¢ rpysonopabemHocTtbio 90, 136 n 154 1.
B yCAOBMSAX XECTKOWM KOHKYPEHUMM 3TO MO-
TpeboBano pa3paboTKM COOTBETCTBYHOLLMX
Moaener camocBanoB B 10 «benA3», uto-
6bl B OOAbLLIEN CTENEHM YAOBAETBOPATH TPE-
60BaHMSAM rOPHOAODOLIBALOLLIMX MPEANPUSE-
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M. CAepyeT OTMETUTDL, uTo B MO «benA3»
3a CPpaBHUTEAbBHO KOPOTKUM NEPUOA pas-
pabotaHbl HOBble MOAEAM CaMOCBaAOB
BenA3-7547, benA3-7528, benA3-7555,
BenA3-75131 n BenA3-75306 1 ux moau-
dUKALIMIA TPY30MNOABEMHOCTbIO COOTBETCT-
BEHHO 36, 45, 55—65, 130 1 220 1, a Tak-
Xe onbITHble 06pa3Lpl C LAPHUPHO-COUAE-
HEHHOWM pamMol rpPy30noAbEMHOCTbIO 36 U
280 1 [b, 6]. Ha 3aBoae pa3paboraH nAaH
MOAEPHM3aLNU, CO3AAHUA U BHEAPEHUSA
HOBOW TEXHUKM Ha NepcnekTnay. Mpu aTom
OCBanBaeMble NPOU3BOACTBOM MOAEAU CO-
OTBETCTBYHOT MUPOBbIM TEHAEHLMAM pas-
BUTUSA CPEACTB KapbEPHOro TpaHCnopTa,
B UX KOHCTPYKLIMM UCMOAb3YHOTCS AOCTUXE-
HUSA POCCUMCKKX U 3apybexHbIX dupm, no-
CTaBASIIOLLMX HAAEXHbIE arperatbl, y3Abl U
maTepuanbl [7].

B 2012 r. AMHeWKa BbINMyCKaeMomn npo-
AYKUMKW MOMOAHMAACh HOBbIMU MOAEAAMU
KapbepPHOM TEXHUKM:

* benA3-75453 — KapbepHbI camo-
CBaA rpy30MOAbEMHOCTBIO 45 T ¢ 3KOHOMMY-
HbIM ABMraTeAeM MOLLHOCTBIO 600 A.C.;

* benA3-7558 — KapbepHbli camo-
cBaA rpysonoabeMHocTbio 90 T ¢ ABUraTe-
AeM MoLLHOCTbIO 1050 A.c.;

* benA3-75180 — KapbepHbIi camo-
cBan rpysonoabemHocTbto 180 T ¢ pABUra-
Tenem mouHocTbio 2000 A.c.;

* benA3-7530C — KapbepHbI camo-
CBaA rpy30onopAbeMHocTbio 220 T ¢ BbICO-
KO3DPEKTUBHBIM ABUraTEAEM MOLLHOCTbIO
2300 A.c.;

* benA3-75315 — KapbepHbIi camo-
CBaA rpy3onopAbeMHoCTbio 240 T ¢ BbICO-
KO3DPEKTUBHBIM ABUrATEAEM MOLLHOCTbIO
2500 A.c.;

* benA3-75603 — KapbepHbI camo-
CBaA rpy3onopAbeMHocTbio 360 T ¢ BbICO-
KO3DPEKTUBHBIM ABUFrAaTEAEM MOLLHOCTbIO
3500 a.c.;

* benA3-75710- KapbepHbI camo-
CBaA rpy30noAbeMHOCTbIO 450 T, KOTOpbI
OTHOCHUTCSI K KAACCy CynepTsXeAblX camo-
CBaNOB.



HapeXHOCTb KapbepHbIX CaMOCBaAOB
BenA3 ¢ rmppoMexaHMUYecKom TPaHCMUCCH-
el B Knaccax rpysonopabemHoct 30—55 1
CYLLECTBEHHO OTCTAeT OT MMPOBOro YPOB-
Hs. Tak, aHaAM3 nokasatenen pabotbl ca-
MocBanoB benA3-7555 nokasbiBaeT, uTo
nocAe Tpex AeT aKCMAyaTauuu MecsiuHas
HapaboTka CpeAHECNMCOUYHON MalLIMHbI He
npesbiwaetr 400 u (k, < 55%). To ecTb
ropoBan HapaboTka CpPeAHECTNUCOYHOM
55-TOHHON TPEXAETHEN MallUHbI He npe-
Bbiwaet 5000 u. Mpn onTMManbHOM CPOKe
cAyX6bl 4,5—5 aeT (HapaboTka Ha AMHUK
3a CPOK CAYXObl 30—35 ThiC. U).

KOHCTPYKLMK COBPEMEHHBIX CaMOCBa-
AOB BEAYLLMX MUPOBbIX MPOU3BOAUTEAEN
obecneurBatoT HapPaboTKy Ha AUHWUM B TeYe-
HWe nepBbix 5—7 AeT He HMxe 600 u/mec.
(k,., > 80%), 4t0 COOTBETCTBYET FOAOBOK
Hapabotke 6oree 7200 4. ONTUMAAbHbIN
CPOK CAYXDObl camocBanoB knacca Cate-777,
Komatsu785D, TerexTR100 cocrtaBasieT
10—12 aeT (npu HapaboTke Ha AMHWUK 38
CPOK CAYX6bl 60—70 ThiC. U).

Ha coBpeMeHHOM BbICOKO KOHKYPEHT-
HOM MWPOBOM PbIHKE OMEpPaTopbl Kapbe-
POB MOTYT NO3BOAWUTb cebe BblbpaTh AULLb
Hanbonee MOLLUHble U camMble 3DGEKTUB-
Hbl€ CaMOCBaAbl, C HU3KUMM 3KCMAyaTaLu-
OHHbIMM PACX0AAMU U BbICOKOW HaAEXHO-
CTbt0. ATM 0OCOBEHHOCTU B NMEPBYIO OUEPEAD
3aBMCAT OT TPAHCMWUCCUN CaMOCBaAa, Kak
OCHOBHOIO KOMMOHEHTa B LEMNOYKE, BAUS-
toLero Ha GopPMMUPOBaAHME CTOMMOCTU TOH-
Hbl MepeBO3UMOro rpysa. CoBpemMeHHble
TEHAEHLMM — ABHO B CTOPOHY COKpaLlLLeHUA
BPEMEHMU LIMKAQ, BOAEE BbICOKMX HArPy30K
1 COKpaLLEHUSI CTOMMOCTU. ITO 065A3bIBAET
MMeTb OOAbLLIWE, HAAEXHbIE CaMOCBaAbl,
KOTOpble PaboTatoT B 3KCTPEMAAbHbIX YC-
noBusx, ot +55 po -60 °C, B Kapbepax C
BbICOKOM 3aMNbIAEHHOCTbIO U CAOXHbBIMW AO-
POXHbIMW YCAOBUSAMM.

MpoBeAEHHbIE UCCAEAOBAHMS U 3KOHO-
MUUYECKME pacueThl [8, 9] NOATBEPXKAALOT,
YTO MHBECTULMOHHbIE MPOEKTbI, CBA3aH-
Hble C NpUobpPeTEHMEM MaLLWH MUPOBOTO

KAacca M BbICOKMMM 3aTpaTaMK B HaYaAb-
HOM MepMoAE, MO OCHOBHbIM KPUTEPUAM
3OPEKTUBHOCTU NpeacTaBAsitoTcs boaee
NPUBAEKATEAbHbIM, YEM MeHee 3aTpaTHble
NPOEKTbl (CBSI3aHHble C NPUOBPETEHMEM
aBTocamocBanoB benA3) baaropaps Bbl-
COKOW MPOW3BOAUTEABHOCTM HapaboTKM Ha
AMHUU KaXXAOW TPAHCMOPTHOW €AMHMULbI
B TEUEHUE BCErO CPOKa ee CAYXObl.

Ha ropHbix npeanpuatuax Poccuu B
OCHOBHOM paboTatoT 3KCKaBaTOPHO-aBTO-
MOOUAbHbIE KOMMAEKChl (SAK) MOLIHO-
ctbto 1,5—2,5 MAH M3 B rop, cocTosilme
M3 KapbepHbIX akckaBatopoB tmMna IKI ¢
KoBLIAMU BMeCTUMOCTblo 8—12 m3 1 ca-
MOCBAAOB Py30MNOALEMHOCTbIO 42—55 T.
Mpu 3TOM, yunTbiBask BOABLLON CPOK CAYX-
Obl INEKTPUUECKUX KaHATHbIX 3KCKaBaToO-
poB (20 aeT 1 bonee), B Oanxkawmne 10 aet
AOAS! 3TOTO KAACCa 3KCKaBaTopoB ByAeT Ha
ypoBHe He meHee 50% obLiero napka.

Bbibop onTMMaAbHOIO BUAG TPaHCMNopTa
ABASIETCA CAOXHON MHXEHEPHON 3apauent.
OnpepeneHre NPOM3BOAUTEABHOCTU 3KCKa-
BaTOPHO-aBTOMOOUALHOIO KOMMAEKCA 3a-
BWUCWT OT MOLLHOCTK U TAYBUHbI 3aAeraHums,
obbema A0ObIUM U APYTMX NapPaMEeTPOB.

CyLuectByeT MHOXECTBO METOAMK ONTU-
MW3aLUMKU TPAHCMOPTHbIX NpoLUeccoB. Mpu-
MEHUTEABHO K Pa3AMYHbIM FOPHO-TEOAOTU-
YECKMM YCAOBMAM OHU UMEIOT CBOHO CMeLM-
duky. Tak, Hanpumep, AASI CTposLLEerocs
Kapbepa B YenabuHckon obaact aBTopbl
060CHOBbIBAOT CNOCO6 pacyeTa NPoOU3Bo-
AUTEABHOCTM 3KCKABaTOPHO-aBTOMOOWAb-
Horo komnaekca (3AK), B coctaBe KOTOPO-
ro 3aAEMCTBOBaHbl aBTOCAMOCBaAbl ManOK
(A0 30 T) rpy30MOABEMHOCTM M 3KCKaBaTO-
pbl ¢ HeboAbWON (A0 2 M3) BMECTMMOCTU
KoBLwua [10].

Mpwu BbIBOPE TMNA KaPbEPHOrO aBTOCA-
MocBana AAS KUMOEPAUTOBBIX KapbepoBs
AKYTUM yuuTbiBaAaCb AMHaMUKa U3MEHe-
HUA TEXHUKO-3KCMAYaTalUMOHHbIX NOKa3a-
Tenen pabotbl BOAbLUETPY3HbIX Kapbep-
Hbix aBTocamocBanoB AK <AAPOCA» (OAO)
[11].
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AASi HAropHbIX KapbepoB Mpu BbIHO-
pe oNTMMaAbHOIo M paLMOHaAbHOIO BMAA
TpaHcnopTa B KaYeCcTBe OCHOBHOMO KpuTe-
pua AAA BbIBOPa NPEANOXEHBI CYyMMapHble
AVWCKOHTUPOBaHHbIE 3aTpaThbl, Ha OCHOBa-
HUU KOTOPbIX OCYLLECTBAAACH ONTUMaAb-
HbIK (MO OAHOMY KPUTEPUID 3DPEKTUBHO-
CTW1) UAW PALIMOHAABHbBINW (MO COBOKYMHOCTH
Kputepues) Bbibop BapuaHTtoB [12].

NcenepoBaHMa nokasatenei paboTsbl
KapbepPHbIX CaMOCBaAOB Pa3AMYHbIX NPO-
M3BOAMTENEN HA OTEUYECTBEHHbIX U 3apy-
O6eXHbIX Kapbepax yKa3blBatoT Ha 3KOHO-
MMWUECKYHO LIEAeCO0BPa3HOCTb GOPMUPOBA-
HUA NapPKOB KapbepHbIX aBTOCaMOCBaAOB
rpysonopbemMHoctbto 90 T Ana paboTbl C
3KCKaBaTopaMM, OCHaLLEHHbIMW KOBLUaMM

CIIMCOK JIMTEPATYPDI

BMecTMMOCTbio 8—12 M3 [13, 14]. Ans npu-
obpeTeHnsa 1 NocTaBKM MallMH HEeObXoAW-
MO NPOBECTU TEXHOAOTMUECKWUI ayAWUT aBTO-
MOBUABHOIO TPAHCMOPTa, KOTOPbIN MNO3BO-
AWT NMPOBECTU aHaAM3 FOPHOTEXHUUECKUX
YCAOBUM U YCAOBUI TPAHCMOPTUPOBAHUSA
FOPHOW Macchbl; CUCTEMbI YYETA U KOHTPO-
Al TEXHUKO-3KOHOMUUYECKMX MOKa3aTenew
3KCNAyaTalUKU BCEro rOPHOAO0ObIBAIOLLETO
NPEANPUATUS U TEXHOAOTMUYECKOTO aBTO-
TpaHcnopTa.

BoAbLLON ONbIT PaboTbl B 3TOM 06AACTU
HakonAeH B UMA YpO PAH, rae paspabota-
Ha MeToAMKa GOPMUPOBAHUS ONTUMAaAb-
HOW CTPYKTYpbl Napka BOAbLLErPY3HbIX Ca-
MOCBaAOB B aBTOXO35ICTBAX Kapbepos
[15, 16, 17].
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AUTO DUMP QUARRIES

Currently the world market of mining equipment biggest dump trucks represented companies
Caterpillar (USA), Komatsu (Japan), Hitachi (Japan), Terex (UK), BelAZ (Belarus), BEML (India), Perlini
(Italy), BZK (China), Astra (Italy). Of the variety of equipment, there are several largest and most
prominent trucks. And despite the fact that their sector of application is very specific and limited,
and the cost of each truck is a few million dollars, the competition among them is very high. The
decisive parameter is the — load. Thus, some representatives of heavy equipment at a time is able
to transport his body in more than 350 tons of rock, working round the clock, seven days a week.
Widely it presented a number of BelAZ dump trucks of different carrying capacity. The various meth-
ods of choice-duty truck, depending on the volume of excavator bucket.
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PYKOIINCHU, JEITIOHNPOBAHHBIE B U3JIATEJIbCTBE «OPHAA KHUTA»

OBOCHOBAHUE PACYETHOW CXEMbI KPEIH ITAXTHOT'O CTBOJIA
PABOTAIOIIIETO B YCJIOBUAX 3HAYUTEJIBHOU JE®OPMALINN
BMEIIAIOIITETO MACCHBA ITIOPO/JL

(Ne 1097/08-17 o1 23.05.2017, Ne 1098/08-17 ot 23.05.2017; 4 c.)

KoHapaTeHKo Barepuii EpopeeBuu — KaHAUAAQT TEXHUUECKUX HaYK, AOLIEHT,
AeBsiTbsipoBa Buktopusi BuktopoBHa' — poueHT, e-mail: vikdev@yandex.ru,
L HUTY «MUCKC».

MpuBeaeHbl pe3ynbTaThl pacyeTa BEPTUKANbHbIX NepeMelLeHNin Kpenu WaxTHOro cTBona, pa-
6oTatowWwero B yCN0BMAX 3HaYMTeNbHOM Aedopmaumm BMeLLatoLWero maccuea nopog,. PacyetHan
CXema Kpenu npeacraBaeHa UMANHAPUYECcKol 060104YKOM Haxoasalelca nog AeUCcTBUEM pagu-
aNbHbIX U BEPTUKANbHbIX Harpy3sok. MonyyeHHble pesynbTaTbl CONOCTaBAeHbl ¢ dopMynamm Ans
pacyeTHOM CXeMbl CTEPKHA. YCTAHOBNEHO, YTO NPU BbIMUCNEHUM BEPTUKA/bHbLIX NepemeLleHui
KOJIOHHbI Kpenu cTeoaa A40NYCTUMO MCMO/1b30BaTb PACYETHYHO CXEMY CTEPXKHSA.

KntoueBble CN0Ba: Kpenb, CTBO/, BEPTUKA/IbHbIE NepemelLeHuns, 060/104Ka, HarpysKa.

JUSTIFICATION OF DESIGN SCHEME SHAFT LINING
FOR SHAFTS OPERATED UNDER SIZABLE STRAINS
OF CONTAINING ROCK MASS CONDITIONS

Kondratenko V.E.%, Candidate of Technical Sciences, Assistant Professor,
Devyatyarova V.V.%, Assistant Professor, e-mail: vikdev@yandex.ru,
1 National University of Science and Technology «<MISiS», 119049, Moscow, Russia.

In the article are given the results of the shafts lining's vertical displacements calculations, for shafts
operated under sizable strains of containing rock mass conditions. Lining's loading diagram poses as a
cylindrical shell under vertical and horizontal loads. The results were compared to equations for rod com-
putational model. Has been found, that for calculations of the shaft’s lining column vertical displacements
is permissible to use the rod computation model.

Key words: shaft lining, vertical displacements, shell, load.
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