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Hageneno meroguky BHOOpPY cXeM PpyXy eKCKaBaTopiB, INOB’si3aHy 3 IepeBipKoIO
icHyrounx. OCHOBOI0 YHHHUX METOJMK € BHOIp cxeMH pyxy j1000BOI0 200 GiYHOI0 IPOXOJKOIO
3aJIe’)KHO  Bil IIMPHHH KOTJOBaHy a0o Tpanmei i paaiyca KomaHHsA. 3anpoNOHOBAaHO
aHAJITHYHY NepeBipKy ONTHUMAJILHUX BapiaHTIB i3 BpaXyBaHHAM HiABHINECHHA eQeKTHUBHOCTI
Po00TH eKCKaBaTOpiB i MiHIMATBHOrO Yacy Ha ix mepecyBanHs. OnruMisamisi TeXHOJOTiYHUX
napaMeTpiB po00TH €KCKABATOPiB NPH BJAIITYBAHHI KOTJIOBAHIB MOJISArac B IiIBUILICHHI
NPOAYKTHBHOCTI Ta eeKTUBHOCTI iXHBLOI po6oTn. HaBenena y crarri Meroguka BHOOPY cxem
PYXy eKCKaBaTopiB, 00J1aJHAHMX 3BOPOTHOIO JIONATOI0, Nependayvaec meBHiI KpurTepili BHOOpPY
THNOPO3MIPiB MAalllMH, 30KpeMa: a) NPOAYKTHBHICTb MAIIHMH, a TAaKOK BiANOBIIHICTH
TeXHIYHUM BIUVIMBAM XapaKTePHCTHMK MAaIIMH | TeOMeTPHMYHUX MapaMeTpiB BHIMOK;
0) excruryataniiiHa 3MiHHA NMPOAYKTHBHICTh €KCKABaTOpPa Ha 00’€KTi Ta MPOAYKTHBHICTH iX
PO3po0KH; B) MaTeMAaTH4YHe O4YiKYBaHHsI 00cAry poOiT Ha 00’€KTi; I) HaZiiHiCTL MaIIWH;
J1) eHepreTHYHM MOKA3HUK KOMILUIEKCY MAIIMH; €) eHepro-TeXHoJIOriyHi Kpurtepii MogeJseit
CHCTeM MAIIMH. Y pe3yJbTaTi € HeOOXiIHICTh peajlbHO OLIHUTH KpHUTepii BHOOPY cXeM pyxy
MAaIlMH TIPM BJAIITYBAaHHI BHMIMOK. BcTaHOBJeHO B3a€MO3B’A30K NPOAYKTHBHOCTI
TiAPaBIiYHUX €KCKABAaTOPIB Ta reOMETPHYHMX NapaMeTpPiB KOTJIOBaHIB. YTOYHeHO 00JiacTi
3aCTOCYBAHHSI PI3HUX CXeM PpPO00TH EKCKaBaTOpPiB NpPH BJIAIITYBAaHHA KOTJIOBAHIB pi3HOL
KoHGirypanii. BcraHOBJIeHO Ha OCHOBI AHANITMYHHMX PO3PAXYHKIB ONTHMAJIBbHI 3aJIesKHOCTI
NpH BUOOPI cXeM pPyXy eKCcKaBaTopiB.

Kuro4oBi cjioBa: cxeMn po00TH eKCKABaTOPiB, Yac Ha podoye nepecyBaHHsA, MPOAYKTHB-
HICTH Ta e(peKTHBHICTH €KCKABATOPIB.
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METHOD OF SELECTION OF THE SCHEME
OF MOVEMENTS OF EXCAVATOR'S AT ARANGEMENT A PIT

OKotsiy Y. Y., 2019

The adduce technique of the moving schemes of excavators is connected with the
checking of existing ones. The basis of the techniques is the choice of the flow pattern with the
frontal or lateral drain depending on the width of the pit or trench and this basis can be
named as a radius of digging. In this article an analytical check of the optimal variants is taken
into account for increasing the efficiency of the work of excavators and the minimum time for
their movement. Optimization of technological parameters of the work of excavators in the
installation of pits is the increasing of their productivity and efficiency. In this article is given
the method of selecting the schemes of movement of excavators which are equipped with a
return shovel. It includes certain criteria for choosing the standard sizes of machines, which
can be attributed to: a) productivity of machines and also conformity to technical influences of
characteristics of machines and geometric parameters of the excavations; b) the operational
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variable of the excavators performance on the object and the productivity of their
development; ¢) by the criterion of mathematical expectation of the volume of work on the
object; d) by the reliability of machines; e) by the energy index of the complex of cars;
f) according to the energy-technological criteria of models of the machine systems. As a result,
there is a require for a realistic assessment of the criteria for selecting the schemes of
movement of the machines at the site of the excavations. The article establishes the
interconnection of the productivity of hydraulic excavators with the geometric parameters of
the pits. Specified areas of application of different schemes of work of excavators in the
arrangement of pits of different configurations. The arangement on the basis of analytical
calculations of optimal dependencies in the choice of schemes of motion of excavators.

Key words: schemes of the work of excavators, time on working shift, productivity and
efficiency of excavators.

AHaJni3 iCHyH4HX AociailKeHb. PO3po0isSTH KOTJIOBaHH EKCKaBaTOPOM, 00JaTHAHUM 3BOPOTHOIO
JIOTIATO0, MOYKHA JI00OBOIO (TOPIICBOIO) MPOXOJIKOI0 a00 OIYHOI MPOXOAKOIO i3 MOMEePEAHIM BiIpOOITKOM
MiOHEPHOT TpaHIIei.

By3pkuit KoTjIOBaH JI0OOBOIO TIPOXOJKOI €KCKaBaTOp po3po0Jise Ha 3aJaHy LIUPUHY,
NepeMIlIalouUCh MO TPSMIii, MpH poOOTI T0OOBOIO PO3MIMPEHOI0 MPOXOJIKO — IEePEMIlIalouich JIBOMA
J000BUMH MTPOXOJIKAMH, 3UTr3aroM abo MornepeyHoO-TOPIICBUMHU XOJIaMH.

IIupoki KOTIOBaHU PO3POOIISIFOTH JIOOOBHUM CIIOCOOOM [0 IMIOHEPHOI TpaHIIEi 3 IMOAAJIBIINM
PO3pOOIICHHSM TPYHTY OI1YHHMH MPOXOKAMH.

CxeMy pyXy €KcKaBaTOpa BHOMPAIOTh 3alle)KHO BiJ| IMMPUHH KOTJIOBaHY B, 1 TEXHONOTiYHUX
napaMeTpiB poO0OYOro yCTaTKyBaHHS €KCKaBaTOPiB, 30KpeMa, MAKCUMAaIIbHOTO Pajliyca KOMaHHS R jqx.

Hemae emmuOl nymMkm mpu BHOOpI CXeM pyXy €KCKaBaToOpiB i3 3BOPOTHOIO Jomaroro. MoxxHa
BUJIUTMTH JIBl TPYIIH €MITIpHYHUX METOIHUK, M0 peKoMeHayroThes: B, = 1,6+1,7 R,x 710060Ba mpoxoaka;
Bi =3 Ry.x — aBOoMa ob6oBuME mipoxonkamu; By =3+3,5 R, — 71000Ba Iipu pyci eKcKaBaTopa 3uUr3arom
By >3.5 Ryux — TIOMIEpPEYHO-TOPIIEBOIO 200 JIOOOBOIO 3 IMOAANBINUMHU JIOOOBUMH MPOXOJKAMHU, 8 TaKOXK
B< 1,3 Ry — moboBa mpoxozxka; B, <2,5 Ry.x — pyx 3urzarom; B, <3,5 R, — monepeyHO-TOpIIeBUMHU
xomamu; B, >3,5 R,x — BIaIITyBaHHs MIOHEPHOT TpaHIIET 3 MOJAIBIIUMHI O1YHMMHU TIpoXoAkamH |1, 2].

IMocTtanoBka mnpodaemMu. B HOpMAaTUBHO-TEXHIYHINM JiTeparypi BiJCYTHI pEKOMEHHAIIl MIOMIO0
BUOOPY CXEM PYyXy CGKCKaBaTOpiB, OOJIaJHAHMX 3BOPOTHOIO JIONATOIO, HPH BIAIITYBaHHI KOTJIOBaHiB. B
po0OTI BUKOHAHO aHATITUYHY MEPEBIPKY ICHYIOUMX PEKOMEH/AIM 1 BCTAHOBJIEHO 00JIACTI paIlioOHAIBHOIO
BUKOPHUCTaHHSI €KCKaBaTOPHUX KOMILJICKCIB.

Mera crarri. [ligBumeHHs e(eKTHBHOCTI 3aCTOCYBaHHS €KCKaBaTOPHHX KOMIUIEKCIB TpH
BJIAIITYBaHHI KOTJIOBAaHIB.

PesyabTaTu gociimkenb. Y poOOTi po3pobieHO MeTol aHaJITHYHOI MEepEeBIpKH ONTUMAalbHOCTI
BKa3aHUX CIiBBIJHOLICHb 3 YPaxyBaHHAM IiJBUILEHHSA ¢(QEKTUBHOCTI POOOTH TiApaBIiYHUX EKCKaBaTOPiB
1 3a0e3Me4YeHHsIM MAIIMHICTOBI OTJISIy JHA KOTIOBaHY.

Sk xpurepidi onTHMi3alii CXeMH PyXy €KCKaBaTopa NpH BIAIUTYBaHHI KOTJIOBaHY IPHHHSTO
MIiHIMAJIBHUAN Yac, 110 BUTPAYAETHCS Ha TIEPECYBaHHs €KCKaBaTopa:

t:l/[}’+ztn03_>min: (1)

ne I — 0BXUHA NUIAXY MEPECYBaHHs €KCKaBATOPOM NPH BJIAIITYBAHHI KOTIOBaHy, M; U — IIBUAKICTL PyXy
eKCKaBaTopa, M/C; ty,; — CEpeIHs TPHBAIICTh TIOBOPOTY EKCKABATOPA, C.

Po3srnsiHeMo HaCTYIHI cXeMHU pyXy eKcKaBaTopa — BJIAIITyBaHHS IMTIOHEPHOI TPaHIIET 3 MOJATBIINMU
O1YHMMHM POXOJKAMH 1 TONEPEUHO-TOPLUEBUMHU XOJAMH.
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CymapHa JOBXHMHA MEPEMIIIeHHs] eKCKaBaTopa 3 MEepLIOMY i APYroMy BHIaJKax 3 ypaxyBaHHIM
NepeTBOPEHb

1, =B, — 2\/R2 — (1n + Rymin + mH)2 + +4(N — 1)(1,, + Rypin + mH), (2)

l,=N [B; — ZJRZ — (1n + Rymin + mH)2 + 2(N — 1)(1, + Rymin + mH), (3)

ne B — mmpuHa KoTiIOBaHy HHM30M, M; R — MakcUMallbHUIA pajiiyc KOMAHHS Ha PiBHI HA KOTIOBaHY, M;
I, — noBxuHa poboyoro nepecysanHs, M; Ry ;. — MiHIMaNbHUIA pajiiyc KOaHHS HA PiBHI CTOSHKH, M; M —

KpyTH3Ha ykocy; H — rmuOuHa kotnoBany, M; N — 4HCJIO MOMEPEYHHX XOJIB eKcKaBaTtopa. TpHuBaiicTh
TiepeCcyBaHHS BiJIMTOBIIHO JUISI IEPIIIOTO 1 JPYTOTO BUIIA IKIB:

tn = ll/U’+ ZtHDB ] (4)
ty = lz/U" + 2tn03 » (5)

s BctaHOBIEHHs 0051aCTi €PEeKTUBHOTO 3aCTOCYBaHHS KOXKHOIO 3 CXEM PyXy Clif mopiBHATH (4) 1
(5). Y pesynbrati i3 BpaxyBaHH:sM (2) 1 (3) micist epeTBOPEHb OTPUMAEMO:

2
B, =2 [JRZ — (In + Rymin + mH)" + (I, + Rymin + mH) + mH — t,, U (6)

ne By — mupuHa KOTJIOBaHY 3rOpH, M.

®opmyna (6) BCTaHOBIIOE TPaHWYHY IMUPUHY KOTJIOBaHY 3rOpH, 3a SKOI IIe JIOUiJIBHO
3aCTOCOBYBaTH MOIEPEYHO-TOPLEBY MPOXOAKY. 3a OUIbLIOl INMPUHH KOTJIOBAaHY PEKOMEHIYETHCS
MEPEXOIUTH Ha O1YHI IPOXOJIKH.

AHAJIOTIYHO BU3HAYAIOTh 00JIaCTh 3aCTOCYBAHHS CXEMH PyXy €KCKaBaTOpa 3UI'3aroM.

CyMapHa JOBXXHHA TTepeMillleHHs eKCKaBaTopa y pasi HOoro pyXy 3HIr3arom:

i 2
13:BK—2\/R2—(IH+Rymin+mH) +2(N—1) x

x [B’K - 2\/R2 — (Iy + Rymin + mH)Z] + (I + Rypmin + mH)? (7)
TpuBaicTs nepecyBaHHs:
]_ r
3 = 3/U’ + ZNtrmB s (8)

1€ t ppz — TPUBAJICTH OTHOTO MTOBOPOTY €KCKAaBaTOpa Iijl 4ac HOTro pyxXy 3UI3aroM.

[puiimMaroun tgy =t e, | mopiBaOI0YH (5) i (8), micis mepeTBOPEeHb OTPUMAEMO:

B, = 2JR2 — (Ia + Rymin + mH)2 + g (1o + Rymin + mH) + 2mH, 9)

®opmyna (9) BCTaHOBIIOE TPaHUYHY IIMPHUHY KOTIOBaHY, 3a SKOI IIe JOLiJIbHO 3aCTOCOBYBATH PyX
3Wr3arom. 3a OUTBIIOT IUPUHK KOTIOBaHY e()eKTHBHIIIA TONepeuHO-TopIieBa poxo ka. CiiJ 3a3Ha4nTH,
o BiACYTHICTH y ¢opmymi (9) TpuBaloCTi MOBOPOTY MOSACHIOETHCS THUM, IO B CXEMax pyxy, LIO
31CTaBIAIOTHCS, KIIBKICTh IOBOPOTIB OJTHAKOBA.

Bepyun no yBaru, Imo [y BJIAIITYBaHHS KOTJIOBAaHIB MOXKIIMBICTD MNEPEMILCHHS HO NpsAMid
BU3HAYAETHCS BUPA3OM:
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B, < 2\/R2 — (In+ Rypin + mH)” + 2mH, (10)

BUOIp CXEMHU PyXy €KCKaBaToOpa 3BOJIUTHCS J0 aHANI3Y TaKUX HEPIBHOCTEH:

B, = 2\/R2 — (I + Rymin + mH)” + 2mH < B, <

4
< ZJRZ — (1y + Rymin + mH)2 +3 (1 4+ Rymin + mH) + 2mH = By, =<

2
<2 [JRZ — (1n + Rymin + mH)" + (I, + Rymin + mH) + mH — t,, ;U < By, , (1)

I1i HepiBHOCTI BU3HAUYaIOTh OOJACTI 3aCTOCYBaHHS CXeMHU pyxy 3a mpsiMoro (Byy), 3ursarom (Byy),
nionepevHo-TopueBumu xoxamu (Byz ) i 1060B0Or0 POXOIKOIO 3 MOAANBIIMME GIYHUME TPOXOAKAMH (Biys).

Jo 1mmx HepiBHOCTEH HE BBEIEHO 3aJIGKHOCTEH Ui BU3HAUEHHS OONACTI 3aCTOCYBaHHS CXEMH PyXy
eKCcKaBaTopa JBOMa JOOOBMMH XOJaMH 3 ypaxyBaHHAM 30iry oOjacti i poOoTm 3 00JacTi0 poOOTH
MOTIEPEYHO-TOPIIEBUMH XOJaMHU.

Ockinbku mix vyac OiYHOT MPOXOAKH €KCKAaBAaTOP MpAaLIO€ MPOAYKTHBHIIIE MOPIBHAHO 3 JOOOBOIO
3aBISKM 3MEHILICHHIO KyTa IIOBOPOTY KOBIIIA NIPH BUBAaHTAaKEHHI IPYHTY B Ky30B aBTOCAMOCKHIA, BUHUKAE
NHUTaHH PO TOUUIBHICTh PYXY €KCKaBaTopa JBOMA JIOOOBUMH MPOXOAKAMHU.

PosrnsiHeMo sik TpUKIaj BIANITYBaHHS KOTJIOBaHY MIMOMHOIO 2 M ekckaBatopom EO0-5122A i3
3BOPOTHOIO JIONATor0. IPyHT — CyrIIMHOK, KpyTU3Ha yKociB — 0,5. MakcuManbHuil pajgiyc KomaHHs 9,9 M,
MiHIMaJIbHUN palliyc KONaHHS Ha piBHI cTosHKU — 3,5 M /8C/. noBkHHA niepecyBaHHs 3a 014HOT 1 T060BOT
npoxoakax — BignosigHO 4,0 i 3,1 M. CepenHe 3HaueHHS IBHIKOCTI mepemimeHHs -0,4 M/c, TpUBaIiCTh
NOBOPOTY — 3,2 3 (BCTAHOBIICHI EKCIIEPUMEHTAIIBHO).

[Micnsa ob6uncnens Bp1=12,0 M; By2=22.1 m; B, 3=23,2 M. OTxe, 3a mmpuHu KomIoBany 1o 12,0 M

Horo cimig po3polisiTh y pasi pyxy eKcKaBaTopa 1o mpsmiid, 1o 22,1 M — pyXy 3urzarom, 10 23,2 M — pyxy
MOMEePEYHUMH X01aMHu 1 moHaa 23,2 M — i3 3aCTOCYBaHHAM OIYHHMX MPOXOJIOK.
Icaytoua merommka mae 3HaueHHS Byp1=1,6+1,7%Ry. =16,8 M; Bpz=3+3,5x Ry.x =297 Mg

Br3=3,5% Riax =34,65 M; 110 iCTOTHO BiIPI3HAIOTHCS BiJl OTPHUMAaHUX.

BucHoBku. AHani3 JaHUX Ja€ 3MOTY 3pOOMTH BHCHOBOK IIPO PO3LIMPEHHS 00JacTi 3aCTOCYBaHHS
014HOI NPOXOJKHU TiAPaBIiYHUX EKCKaBaTOpPiB IHOPIBHAHO 3 iCHYHOUMMH pexoMeHzauisimu. KpiMm Toro,
obmacTi eeKTHBHOI pOOOTH €KCKaBaTOpiB (3 ypaXyBaHHSM MiHIMaJbHUX BHUTPAT 4Yacy Ha MepecyBaHHS)
NPaKTUYHO 30IraroThCsl y pasi pyxXy eKCKaBaTOpiB IO KPHBIil 1 ONEPEYHO-TOPLIEBUMH XOJIaMH. Y TOYHEHO
00acTi palioHATLHOTO BHKOPHUCTAHHS CXEM PYyXy €KCKaBaTOpPiB NPHU BIANITYBaHHI KOTJIOBAaHIB Pi3HOI
KOH]irypauii.

BceranoBneno 3amexHOCTI A7 BHOOPY CXEM pYyXy €KCKaBaTOpiB, BPaxOBYIOUM TEXHOJOTIUHI
napamMeTpu MaIlMHHU 1 OTJISIIOBOCTI AHA BHIMKHM MamuHicToM. [IpakTnuna 1iHHICTH poOOTH TONATae B
BU3HAYCHHI palliOHAJbHUX TEXHOJOTIUYHHX IapaMeTpiB BeIlyUHX MAaIlMH €KCKaBAaTOPHUX KOMILICKCIB MPH
BJIAIITYBaHHI BUIMOK.
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