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BJIUSHUE YCJIOBUHA SAKPEILTEHUMS IIUPOKO3AXBATHOT'O PABOYEI'O
OPT'AHA K TOJIKAIOINEX PAME HA CHJIOBBIE H DQHEPTETUYECKHE
ITAPAMETPBI IPOIECCA PABPABOTKU I'PYHTA

B.A. Ilenuyk, npo¢., a.1.H., H.B. MbLUILHUKOB, acIl.,
Jlonbacckasi HAIIMOHAJILHAS aKAJeMHUsl CTPOUTEIbCTBA U ApXUTEKTYPbI, I. MakeeBKa

Auuomauuﬂ. Paccmompeno GlIUAHUE yCJZOGuﬁ 3AKpenjieHus mupoxKo3axeantHoco pa6oueeo opeaHa K
mOJZKCUOW@lZ pame Ha Cuioevle u IHepeemuvecKue napamempuvl npoyecca pa3pa6omku cpyHrma.

Knrouegvie cnosa: pabouee ob6opyoosanie, cmeno, 2pyHm, IKCNepUMenm, Mooeiuposanie.

BIIIMB YMOB 3AKPIHVIEHHA HINPOKO3AXBATHOI'O POBOYOI'O OPT'AHA
J0 IITOBXAKOYOI PAMU HA CUJIOBI TA EHEPTETUYHI TAPAMETPHU
MPOLECY PO3POBKHU IPYHTY

B.O. Ilenuyk, npog., A.1.H., M.B. MuibHikoB, ac.,
Jonbacbka HallioHAJIbHA aka/eMis OyliBHUIITBA i apXiTekTypH, M. MakiiBka

Anomauia. Po3ensanymo @niue ymos 3aKpinieHus wupoKo3axeamuo2o poooyoco opeana 00 wmosxa-
10401 pamu Ha CUN08I Ma eHepeemMudHi napamempu npoyecy po3pooKu IpyHmy.

Knrouoei cnosa: poboue obnaouanms, cmeHo, pyum, eKCnepuUMenm, MOOeO8aAHHS.

INFLUENCE OF CONDITIONS OF LONG-REACH WORKING TOOLS
ATTACHED TO THE PUSHING FRAME ON POWER AND ENERGY
PARAMETERS OF SOIL EXCAVATING

V. Penchuk, Prof., Dr., Eng. Sc., N. Mylnikov, postgraduate,
Donbass National Academy of Civil Engineering and Architecture, Makeevka

Abstract. Influence of conditions of long-reach working tools attached to the pushing frame on power
and energy parameters of soil excavating has been considered.

Key words: working tool, stand, soil, experiment, modelling.

BBeagenne

Bynbnosepsl, ckpenepbl U aBTOTPEUICPHI SIBJIS-
I0TCS  HamOOJiee MacCOBBIMU  3€MIIEPOHHO-
TPAHCIIOPTHBIMH MalTUHAMH, U BCE OHU HMEIOT
HIMPOKO3axBaTHeIe paboune opraHbl. OTUMHU
MalllMHAMU BBIMIONHSIOTCS B Mupe 110 16 % Bcex
3eMJISTHBIX PaboT, TO3TOMY BOIIPOCAM CHIDKEHUS
SHEProeMKOCTH pa3pabOTKU TI'PyHTa STHMH Ma-
IMIMHAMHU YICISIOCh W OYIeT YIensaThcs OO0Jb-
[I0€ BHUMAaHUE.

AHanu3 nyoaukanui

OcHoBaM Teopuu pa3pabOTKH TPyHTa U COBEp-
IICHCTBOBAHUIO KOHCTPYKIMHU IITUPOKO3aXBaT-
HBIX pab0YMX OPraHOB MOCBSTHIIM CBOU PabOTHI
Takue yueHble kak: banoBneB B.W., bananun-
ckuii B.U., BerpoB FO.A., 3enenun A.H., Kpa-
ey B.B, Hazapor JIL.B., Huuke B.B., Ilene-
BuH JLE., Ilenuyk B.A., ®enopor .M., Xma-
pa JLA., XomonoB A.M. u ap. [1-16]. Umenuno
STUMH YYEHBIMH JETalbHO IPOAHAIN3HPOBAHEI
TIPOIIECCHI pe3aHMs M KOTIAHHS TPATUITHOHHBIMA
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IIMPOKO3aXBATHBIMU PA0OYUMH OpraHamMu, Yy
KOTOPBIX OTBajl KECTKO 3aKpEIUIEH K TOJKalo-
men pame.

Brnepseie B pabotax [1-7] mpemiaraiorcsi KOH-
CTPYKIMU Pabo4uX OPraHOB, B KOTOPBIX IIHPO-
KO3aXBaTHBII OTBaJl MMEET BO3MOXKHOCThH H3Me-
HATh CBOE€ IOJIOKEHHE B TNpocTpaHcTBe. CBA3b
OTBaJIa C TOJKAIOIUMH OPYChSIMHU MpeAaraeTcs
OCYILECTBIIATH C IIOMOILBI0 HMXHHUX TOPHU30H-
TalbHBIX [IAPHUPOB M PACKOCOB C YNPYTUMHU
WM 9KCLEHTPHUKOBBIMH y3JaMH. Y CTaHOBJIEHO,
YTO 3a CYET CaMOPETyJIUPYIOIIUX CBSA3€H OTBaja
C TOJIKAIOUIMMH OPYChSIMH MOXHO OOECIICYHUTH
CHIDKEHHE YHEPrOeMKOCTH Tpolecca pa3padoT-
KM TPYHTA.

Heﬂb H MOCTAHOBKA 3aJaIu

Ienpto paboOThl SABISAETCS HKCIEPUMEHTATIBHOE
MIOATBEP)KJCHUE PEATbHOTO CHIKEHHUS IHEpro-
€MKOCTH pa3paboTku cBA3HOro rpyHTa 20-25 %
LIMPOKO3aXBaTHBIM Pa0O4YMM OpPraHOM 3a CUEeT
€ro caMOperyJIMpyIOLIero BO3AEHCTBUS Ha Mac-
CHUB TPYHTA.

3KCHepHMeHTaJ’[LHbIe HCCJIeA0BaAaHUA

DKCIIEpUMEHTAILHOE TIOATBEPIKAEHUE TEOPETH-
‘-IeCKOﬁ THUIIOTE3BI O TOM, YTO 3a CUCT agariTaliuu
[IMPOKO3aXBATHOTO PabOYero opraHa K CHiam
CONPOTHBIICHUSI MacCHBa TPYHTA MOYHO CHH-
3WTh YHEPTOEMKOCTb pa3pabOTKH TPyHTa, IIO-
TpeOoBaJIo 0COOOTO0 BHUMAaHUS K JOCTOBEPHOCTH
OIIBITOB.

[TosTOMY A1t MPOBEACHUS IKCIIEPUMEHTATBHBIX
HCCIIeIOBaHUHM ObUT CO3laH CTEHA (PU3MYIECKOTO
MOJENIUPOBAHUSA  IPOLECCOB  3EMJIEPOHHO-
TPAHCIOPTHBIX MAalllMH, [O3BOJSIIOIIUNA OCY-
IIECTBJIATh IUIOCKONApalIENbHOE IepeMELeHUe
TpaBepchl ¢ paboYMM OPraHOM C TOYHOCTBIO 10
0,1 mm. Takast TOYHOCTH ObIJIa JOCTUTHYTA KOH-
CTPYKTHBHBIM HCIIOJIHEHHEM XOZOBOW 4YacTH
TpaBepchbl, KoTopasi obopynoBaHa 12 moAmIum-
HUKOBBIMH Yy3/1aMH, OXBAaTBIBAIOIIMMHU B Iep-
NEHIUKYISPHBIX TIOCKOCTAX aOCOMIOTHO KeCT-
Kyl0 Hampassiiomyro Oanky (puc. 1). B

Ka4decTBE MOJEIHM TpyHTa Oblla HCIOJb30BaHA
cMech: 85 % peunoro mecka, 1% rHMHBL U 5—
10 % BomwI [8, 9].

Puc. 1. O0mwmii Buj creHna GU3HYECKOro MOJCIHPOBaHUs paboyero mpoiecca pe3aHus rpyHTa: 1 —
JKecTkas onopa; 2 — Oayka; 3 — HampaBJsiiolnue Oaliku; 4 — HaBECHAs TENEKKa; 5 — cTaHuHA; 6 —
Mozenb Oynbao3epa; 7 — mojaens rpyHta; 8 — ynapauk JlopHUW; 9 — xoHTeliHEp C TpyHTOM;

10 — ynimoTHUTENBHBINA KaToK; 11 — npuBox
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YnnoTHeHHe TPYHTOBOTO MAacCHBa MPOU3BOAUT-
Csl CHEIMalIbHBIM KaTKOM. 3a CYeT Ompe/elieH-
HOTO KOJMYECTBA MPOXOOB KaTKa oOecTiednBa-
mace TpeOyemasi Kareropus TpyHTa, KOTopas
KOHTPOJIMPOBATACh C TIOMOINBIO MOJENH YIap-
auka JlopHUU (1:10), B COOTBETCTBUHU C PEKO-
MeHgarusmMu [8]. s mpoBeneHusT neTadbHBIX
SKCIEPUMEHTAJIBHBIX HCCIEIOBAHUN TMpolecca
pa3paboTKu TpyHTA OBLIM M3TOTOBJIEHBI MOJAETH
pabouux opraHoB (puc. 2 u 3).
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Puc. 2. KOHCTpYKTHBHBIE CXEMBI IIHMPOKO3a-
XBaTHBIX pabOYMX OpPraHoB (BHI COOKY H
BUJ CBEPXY): @ — TPaJAMLIMOHHBIA OTBAJ C
KECTKHM 3aKpeIUICHHEM K TOJKAIOIUM
OpychsM; O — OTBaJ C YHPYTHM 3aKpernie-
HHUEM K TOJIKAIOIIMM OpYChsM; B — OTBAJI CO
CBOOOZHO-OTPaHUYEHHBIM 3aKPEIIEHUEM K
TOJNKaPImuM Opycksamu; 1 — oTBawm; 2 —
IIEHTPAJILHBIN TTOBOPOTHBIA IAPHHDP; 3 —
pama pabouero obGopynoBanus; 4 — TOJ-
Kamue Opychs; 5 — THAPOUMIHHIPEI
MmobeMa paMbl; 6 — apHuUp; 7 — IyCeHUd-
HOE XO0JIOBOE 000pyZ0oBaHue; 8 — ynpyrui
SJIEMEHT C MEPEMEHHOM KECTKOCThIO; 9 —
xkectkud  ymop; 10 —  BO3BpaTHO-
[IOCTYTATEIbHBIA IIAPHUP

OKCIEPUMEHTAILHBIE HUCCIIEIOBAHUS TPOBOJIU-
JUChH M0 TUIAHY-MaTpHIle HEHTPAITBHOTO, KOMIIO-
3UITMOHHOTO, pPOTAaTabeIbHOTO IIIAaHUPOBAHUS
Broporo mnopsnaka [17]. Ilpu noBepurenbHOI
BEPOSITHOCTU 10 KpuTepuio CThIOIEHTa, paBHOU
95 %, B KaxAOl TOYKE MPOBOAWIOCH MSAThH MO-
BTOPSIEMBIX OMBITOB. (DUKCUPOBAIHUCH CIEIYIO-
IIMe mapaMeTphl: 00Iee YCUITUe KOTaHUs TPYH-
Ta, yCHIINE U TiepeMelleHne OOKOBBIX pPhIYaros,
YTIIOBOE BpAIlleHHE OTBaJia OTHOCHTEIHHO IICH-
TPAJIBHOTO IIapHHpa, Macca pa3pabOTaHHOTO
TpYyHTA.

3anmce 1 00paboOTKa Pe3ysIbTaTOB AKCIICPUMEH-
TAJBHBIX HCCIICOBAaHUH MPOBOIWINCE C HC-
NOJb30BaHMEM TPOrPAaMMHOTO  OOecreueHHs
PowerGraph Professional. ®parmentsr 3ammcu
YCHIIMH | TIePEMEIICHIH ITOKa3aHbl HA PHC. 4.
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3. ®ororpadus 3KCIEPUMEHTATBHON MOJIENH 0YJb03€pHOr0 000PYAOBaHUs: a — BUJ COOKY, O —

BUJ CBepXY, 1 — 1000Basi MOBEPXHOCTH; 2 — HOX; 3 — AATUYUK YCHIHs;, 4 — JIOHXEpOH; 5 — OOKo-
BBIE pBIYaru; 6 — OOKOBBIC MAPHUPHI; 7 — NaTIYNKH YCWIIHS, 8 — BEpTUKAIBHBIN IIapHUp; 9 — mat-
YUK yryia moBopota; 10 — naTunku nepemertenus; 11 — Tonkaromas pama
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Puc. 4. OcumutorpamMmma 3KCIiepuMEHTa pa3padoTKU

Feqzamn VAR [ Raneams

rpyHTa OyJNBI03epPHBIM pabouuM OpPraHOM IpH

ckopoctH V' = 20 m/MuH; rmyOuna pezanus 4 = 30 MM; IUIOTHOCTh TPyHTa 72 = 16 ynapoB MOAeH

yaapuuka J{opHWUW u o cxeme (puc. 2, 0): a —

yCHITHE B TOJIKAOIIEH pame; 6 — yroi moBopoTa

otBasia; Bl — ycunue B JieBoM OOKOBOM phiuare; B2 — ycuiue B mpaBoM OOKOBOM phlYare;
I'l — nepemenienue B ieBoM O0KOBOM pbruare; ['2 — nepeMenieHre B mpaBoM OOKOBOM phlyare

CHCTeMHBIN aHaJIN3 pPe3yNbTaTOB 3KCIEPUMEH-
TaTbHBIX HccienoBanuii (6onee 150 ombITOB)
MO3BOJIWII CACJIATh CACAYIOIIHe 0000ICHHUS:

— TPOYHOCTh TPYHTa OKa3blBaeT BIMSIHHE Ha
YCHIINE COTPOTHBIIEHHS €Tr0 pa3padOTKH, MPHU
9TOM XapakTep ero W3MEHEHUs] NPaKTHYECKH
OIMHAKOB U1 BCEX CXeM pPabdO4YMX OpraHoB
(puc. 5,6 u 7);

— MHUHUMAJIbHOE CONPOTHBIIEHUE TPYHTA pa3pa-
OOTKM XapakTepHO JJs PacuyeTHOH CXEMBbI

puc. 2, B, B KOTOpPOI OTBaJI MIMEET LEHTPAIbHBII
LIIApHUP M CBOOOAHO-OTPAaHMUYCHHBIE CBSA3H C
TOJIKAIoMIeH pamoii (puc. 6).

O0paboTka pe3yNbTaTOB AKCHEPUMEHTAITBHBIX
WCCIIEIOBAaHUH TI03BOJIMIIA YCTaHOBUTH perpec-
CHOHHYIO 3aBUCHMOCTB, & TaKXKe OLICHUTDH BIIHS-
HHUE OTAENBbHBIX (PaKTOPOB Ha yCHIIHME pa3padoT-
KH TpyHTa (pHC. 8).
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PerpeccuonHas 3aBUCUMOCTBH COIPOTHUBICHUSA +0,0097-C'V —0,0131-C-h -
—0,0243-C'n + 0,429908V % —
F = 45,1688-0,350567-C + —0,43165V-h — 0,643583Vn+
+9,42217V +0,594167-h — (D) +0,0766583h* +0,65425hn + 1,33252:n°.
~15,9557-n+0,00693033-C* +

rpyHTa pe3anuio F ot ¢paktopoB C, V, h u n.

Puc. 5. ®ororpamma mpoiiecca KomnaHus rpyHTa paboyrM OpraHoM Mo cxeme (puc. 2, B): a — MpoIecc
BHEJIPCHUs; O — Mpollece OTACNCHHS CTPYKKH TPYHTA; B — HAYaJbHBIA MPOIECC HAKOIUICHHS
IIPpU3MBbI BOJIOYCHUSA, T — KOHEYHBIN IMpoUeCC HAKOIIJICHUA IMTPU3MbI BOJIOUYCHU A
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CxopocTts V' = 20m/MuH; B
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Puc. 6. 3aBucumocTy ycunmii pa3pabOTKH TPYHTA IS Pa3IMYHbIX KOHCTPYKTUBHEIX CXeM OyIIbo3ep-
HOTO 000pYIOBaHUS: a — IJIA PHUC. 2, B; 0 — m1s puc. 2, 6; B — 1A puc. 2, a
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V, m/uH 1% 20
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o . ,-‘*-”-y 10

18 \‘25“’? 8 n, yaapos JopHUK

V. MIMUH 16

Puc. 7. IloBepXHOCTH OTKJIMKA COTIPOTHBIICHHS TpyHTa pe3anuto F ot paktopoB C, V, hu n
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F, H F, H
500 - 500
450 - 450
400 - - 400
350 322,65 285,53 + 350
300 0 300
250 a + 250
200 360,65 + 200
150 4150
100 =100
50 + 50
0 0
I 1 m v
Kareropust rpyHTa

Puc. 8. I'mcrorpaMMa CONpOTHBIEHUS KOMAHUIO TPYHTA JUIS PAa3IMYHBIX KaTErOpUi T'PyHTa M CXEM
3aKpervieHns oTBana npu V' = 20 m/mMuH, & = 20 MM: a — cBOOOHO-OTPaHUYCHHBIN OTBAN, O —
VIIPYTHH OTBAJ; B — )KECTKHUM OTBANT (TpaUIIMOHHBIH )

BriBoabI

DKclepUMEHTAILHBIE UCCIIEIOBAHUS TTOKA3aJIH,
4yTo OynbI03epHOE 00OpyAOBaHUE, Y KOTOPOTO
OTBaJI 3aKpeTIeH K TSATOBOW pame MpH MOMOIIH
HEHTPAJbHOTO IIapHHpa W OOKOBBIX CBS3EH,
KECTKUX, YIOPYTHX U CBOOOIHBIX C PEryiupo-
BaHHBIM 3230pPOM, pa0OTOCIIOCOOHO.

B nporecce pa3paboTku rpyHTa pabouumu op-
raHaMH CO CBOOOJIHBIM U YIPYTHM KPEIJICHUEM
K TATOBOW paMe OTBAJIbI COBEPIIAIOT BO3BPATHO-
BpaliaTCJIbHbIC ABUXCHUA OTHOCUTCIIBHO IICH-
TPaJLHOTO IIApHHUpA. OTH JBHXKCHHS OTBaja
00eCneunBaT MOUCK HAMMEHEEe SHEPrOEMKOTo
€ro B3aUMOJICHCTBHUS ¢ MACCUBOM TPYHTA.

OtBan co cBOOOAHO-OTPAaHMUYCHHBIM LIAPHHUPA-
MH, TI0 CPaBHEHHIO C TPAAUIMOHHBIM PaboduM
opraHoM ()KeCTKHMM) ycuiiie pa3paboTKU rpyHTa
ymenbaetcs Ha 20-30 %.
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