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BJUSHUE YCJOBUI SAKPEIIJIEHMSI HTMPOKO3AXBATHOI'O PABOYEI'O
OPI'AHA K TOJIKAIOIIEU PAME HA CHJIOBBIE 1 DHEPTETUYECKHE
ITAPAMETPbBI IPOLECCA PABPABOTKU I'PYHTA

B.A. Ilenuyk, npod., a.1.H., H.B. MbLIBLHUKOB, acII.,
Jlonbacckasi HAIIMOHAJILHAS aKAJeMHUS CTPOUTEIHLCTBA M APXUTEKTYPbI, I'. MakeeBKa

Annomauusa. Paccmompeno enuanue ycioguil 3aKkpenieHus WUpoKo3axeamHo2o paboiezo opeana K
monKarowell pame Ha CUlo8vle U dHepeemuyecKue napamempsl npoyecca pazpabomru epyHma.

Knroueevie cnosa: pabouee obopyoosanie, cmeno, 2pyHm, IKCNepuUMenm, Mooeiuposanue.

BIIIMB YMOB 3AKPHIJIEHHA IIHPOKO3AXBATHOI'O POBOYOI'O OPI'AHA
J0 IITOBXAIOYOI PAMU HA CHJIOBI TA EHEPTETUYHI IIAPAMETPU
IMPOLECY PO3POGKUA IPYHTY

B.O. llenuyk, npod., 1.1.H., M.B. MuibHikoB, aci.,
Jlonbacbka HallioHAJIbHA aKaJeMist OyIIBHUITBA i apxiTeKkTypH, M. MakiiBka

Anomauia. Po3ensnymo eniué ymos 3aKpinieHius: upoKo3axeamtozo pooouo2o opeana 00 wmosxa-
HUOI pamu Ha CUNOBI ma eHepeemudri napamempu npoyecy po3pooKu IPYHMY.

Knrwowuogi cnosa: podoue odradnanms, cmeno, IpyHm, eKkCnepumenm, MoOento8aHHs.

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.

BBenenue

Bynbo3epbl, ckpernepsl U aBTOrpEHIephl SIBIIS-
I0TCsS  HaumOOJee MacCOBBIMU  3eMJICPOHHO-
TPAHCIOPTHBIMU MAIlIMHAMH, U BCE OHH MMEIOT
ITUPOKO3aXBaTHEIE pabo4Yhe OpraHbl. IDTUMHU
MallTiHAMU BBITTOJIHSIOTCS. B MUpe 110 16 % Bcex
3eMIISIHBIX PabOT, MO3TOMY BOIIPOCAM CHUXKCHHSI
SHEPrOEMKOCTH pa3pabOTKH I'PyHTa STHMU Ma-
IUHAMHU YISISUIOCh W OYIeT YICHSIThCS OO0Jb-
[10€ BHUMAaHUE.

AHaun3 ny0JanKkanmi

OcHoBaM Teopun pa3paboOTKH T'PyHTa U COBEP-
IIEHCTBOBAHHUIO KOHCTPYKIUH IIHPOKO3axBaT-
HBIX pa0OYHMX OPraHOB IMOCBSTHIIA CBOU PabOTHI
Takue ydeHble Kak: banoHeB B.U., banagun-
ckmii B.1., BerpoB FO.A., 3enennn A.H., Kpa-
Beny B.B, Hazapos JI.B., Huuke B.B., Ilene-
BuH JL.E., Ilenuyk B.A., ®enopos [I.HN., Xma-
pa JLA., XomonoB A.M. u ap. [1-16]. UmenHO
STUMH YUYEHBIMHU JIETaJbHO IMPOAHATU3HPOBAHBI
MIPOIIECCHI Pe3aHus ¥ KOTIaHUS TPAAUIIMOHHBIMHU
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NIMPOKO3aXBAaTHBIMH Pa0OYMMHU  OpraHaMu, y
KOTOpBIX OTBaJl JKECTKO 3aKpeIlIeH K TOJKalo-
et pame.

Brnepsoie B pabotax [1-7] mpeayaraiorcsi KOH-
CTPYKLIMHU pabodux OpraHoB, B KOTOPBIX IIHPO-
KO3aXBaTHbIM OTBaJ MMEET BO3MOXHOCTb U3Me-
HATh CBOE€ IOJIOKEHHE B IpocTpaHcTBe. CBA3b
OTBaJIa C TOJKAIOIUMH OPYChSIMHU NpeAaracTcs
OCYILECTBIIATH C IIOMOILBI0 HHXHHUX TOPHU30H-
TalbHBIX I[IAPHUPOB M PACKOCOB C YNPYTUMH
WINA SKCUEHTPUKOBBIMH Yy3J1aMH. Y CTaHOBIICHO,
YTO 3a CYET CaMOPEryJIMPYIOIIUX CBA3EH OTBaja
C TOJKAIOUIMMH OPYChSIMH MOYHO O0CCIICYHThH
CHIDKCHHE YHEPTOEMKOCTH Tpolecca pa3padoT-
KU TPYHTA.

]_Ie.]'[l) H IMOCTAHOBKA 3aJJa4H

Ilenpto paboOTHI SIBISIETCSI SKCIEPUMEHTAIBHOE
MOATBEP)KICHUE PEANLHOIO CHIKEHHS SHEPro-
€MKOCTH pa3paboTku cBsA3HOro rpyHTa 20-25 %
HIMPOKO3aXBaTHBIM pabouuM OpraHoM 3a CYeT
€ro CaMOpEryJIUpYOLIEro Bo3AeiicTBUS HA Mac-
CHB TPYHTA.

3KCﬂepI/IMeHTaJ'IbeIe HCCJICAOBAHUA

DKCIEPUMEHTAIBHOE TTOITBEPIKIACHHE TEOPETH-
YeCKOHM TMIIOTE3bl 0 TOM, YTO 3a CUET ajanTaliuu
HIMPOKO3aXBATHOTO Pabodvero opraHa K CHUiIaM
COINPOTHBJICHUsS] MacCHBa T'PYHTa MOXHO CHH-
3UTh DHEPTOEMKOCTh pa3pabOTKH TPyHTa, IIO-
TpeOoBaJI0 0COOOr0 BHUMAaHUS K JOCTOBEPHOCTH
OIIBITOB.

[TosTOMy 111 TIPOBEJCHUS IKCIIEPUMEHTATBHBIX
uccieoBaHui OblT cO3aH cTeHX (PU3NYECKOro
MOJEIUPOBAHUS  IIPOLECCOB  3E€MJIEPOIHO-
TPAHCIOPTHBIX MAIIMH, II03BOJAIOIUNA  OCy-
LIECTBIIATH JIOCKOMApaJIEIbHOE TepeMEIeHUe
TpaBepchbl ¢ paboYMM OPraHOM € TOYHOCTBIO 10
0,1 mm. Takas TOUHOCTB ObLIA JTOCTUTHYTA KOH-
CTPYKTHBHBIM HCIIOJIHCHHEM XOJOBOH YacTH
TpaBepchl, KOTopas obopymoBaHa 12 mommw-
HUKOBBIMU Yy3JIaMH, OXBaThbIBalOIIUMHU B IIEp-
MIEHIUKYJISIPHBIX TUIOCKOCTSX a0COJIIOTHO KecT-
Kyl0 HampaBisonyro Oanky (puc. 1). B

Ka4yecTBE MOJICIH TpyHTa Obla HCIOJIb30BaHA
cMmech: 85 % peunoro mecka, 1% riuHBI U 5—
10 % Bonsl 8, 9].

Puc. 1. O6uwmii Bux creaa GpuU3NYecKOro MOAEIMPOBaHMS pabovero mpouecca pe3anus rpyHTa: 1 —
JKECTKas oropa; 2 — Oanka; 3 — HampaBisIromue 0ankn; 4 — HaBeCHas TEJeXkKa; 5 — cTaHWHA; 6 —
Mozenb Oynbno3epa; 7 — mojens rpynta; 8 — ynapauk JopHUUW; 9 — xonreiinep ¢ rpyHTOM;

10 — ynioTHUTENBHBINA KaTokK; 11 — npuBoa
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YII0THEHHE TPYHTOBOTO MACCHBA MPOU3BOIUT-
Csl CIEUUATBHBIM KAaTKOM. 3a CYET OIpeAesiCH-
HOTO KOJIMYECTBa MPOXOJI0B KaTKa obecrednBa-
mack TpeOyemasi KaTteropus TpyHTa, KOTopas
KOHTPOJIMPOBAJIACh C MOMOILIBIO MOJACIU YJap-
muka JlopHUU (1:10), B COOTBETCTBUU C PEKO-
Mengarusmu [8]. s mpoBeneHUsT IeTanbHBIX
SKCIEPUMEHTAIBHBIX HCCIEIOBAaHUN Ipoliecca
pa3paboTKu rpyHTa OBLIM M3TOTOBJICHBI MOICIH
pabouux opraHoB (puc. 2 u 3).
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Puc. 2. KOHCTpyKTHBHBIE CXE€MBI IIHPOKO3a-
XBaTHBIX pabo4Mx OpraHoB (BHJI COOKYy U
BUJ CBEPXY): @ — TPAAULMOHHBIN OTBaJ C
JKECTKUM 3aKpeIUICHMEM K TOJIKAIOLIUM
OpychbsiM; © — OTBaJl C yNPYTUM 3aKperuie-
HHEM K TOJIKAIOIIUM OpYChsM; B — OTBaJI CO
CBOOOHO-OTPAHNYEHHBIM 3aKPEIICHUEM K
TONKaMUM Opycesimu; 1 — otBam; 2 —
LEHTPAIbHBIN MOBOPOTHBIN MmapHup; 3 —
pama pabouero obopymoBaHusi; 4 — TOI-
Kafomue Opychsi; 5 — THIAPOLUMIMHIPHI
MoJIbeéMa pPaMbl; 6 — MApHUP; 7 — TYCEeHUY-
HOE XO0/10BO€ 000pyZOBaHME; 8§ — yNpyrui
3JIEMEHT C MEPEMEHHON MKEeCTKOCThIO; 9 —
xkecTkuit  ymop; 10 —  BO3BpaTHO-
MOCTYTNATEIbHBIN MAPHUD

OKCHEepUMEHTAbHBIC HCCICAOBAaHMS ITPOBOIH-
JIUCH M0 TIJIaHY-MaTpHIlEe HEeHTPAIbHOT0, KOMIIO-
3ULUOHHOTO0, pOTaTa0eNbHOr0 IUIAHUPOBAHUS
Broporo mnopsaka [17]. Ilpu noBepuTenbHOU
BEPOSITHOCTHU 110 KpuTeputo CTbIOJIEHTa, PaBHOM
95 %, B KaxJ0H TOYKE MPOBOIWIOCH ISThH TO-
BTOPSIEMBIX ONBITOB. (DUKCHPOBAINCH CIIEAYIO-
e TTapaMeTphl: o0Iee yCuiine KOMaHus TPyH-
Ta, YCUIIME U TIepeMelleHne OOKOBBIX PbIYaros,
yIJI0BOE BpAIICHUE OTBaja OTHOCHUTEIbHO ILICH-
TPaJbHOIO INAPHUPA, Macca pa3paboTaHHOIo
rpyHTa.

3amuch 1 00paboTKa pe3ynbTaTOB AKCIEPHMEH-
TaJbHBIX MCCIEIOBAaHUH MPOBOIWINCH C HC-
MOJIb30BAHUEM  TPOIPAMMHOTO  O0eCIeUeHHs
PowerGraph Professional. ®parmentsl 3amnucu
YCWIMH U nepeMeleHU oKa3aHbl Ha puc. 4.
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Puc. 3. ®ororpadus 3KkCepuMeHTaIBHON MOJIENH OYJIbI03ePHOI0 000pYI0BaHUS: a — BUJ] COOKY, O —
BHJ] CBEpXY, | — 1000Bas MOBEPXHOCTh; 2 — HOXK; 3 — MATYUK yCHWIHS;, 4 — JIOHKEPOH; 5 — O0KO-
Bble phryaru; 6 — OOKOBBIE MIAPHUPHL;, 7 — NaTYUKH YCWINS; 8§ — BEPTUKAIBHBIA mapHup; 9 — nar-
YUK yIJia moBopoTa; 10 — naTunku nepemertenus; 11 — Tonakaromiast pama

daitn Mpaexa Bug Cepewc Kawan2 Bmok1 k3 Anamis Tomous

D HR SR (Bu B e ceal|sfe(» malklr 0@

o Q& BREK BEERD B SR X

01
ewmohs
oTH 0

01

LY
Paariep: 123(3:ll

Tle.rom. 1
3 :miﬂ.S.vm B2+ I'1

034

Oéeen 144 KB

HoiH 04
05+
MosopoTHsiitaaTyE |
201 rom. 03

[T1e)

o7

Lerrp.
GlrfoiH 03

A3~

npsHa 1
shfiie 1

o I2

s ]
dirfos i 12+

12:00:31 /

X 17 I

T —
120 160 200 240
o

M« »nelm|e
T

F e [ are [T o

fervzzan UVETIRTS [ Tas'naomo

Puc. 4. OcriorpamMma dKCIiepuMeHTa pa3pad0TKU TpyHTa OyJIbI03EPHBIM PabOYUM OpPraHOM IIPH
ckopoctH V' =20 m/mMuH; rmyOuHa pezanust # = 30 MM; TUIOTHOCTB TPyHTa 17 = 16 y1apoB MOAEIH
yaapuauka JJopHWUU u no cxeme (puc. 2, 6): a — ycuiue B TOJKAMOLIEH pame; 6 — yroi moBopoTa
otBana; Bl — ycunme B meBoM O0KOBOM phruare; B2 — ycunme B mpaBoM OOKOBOM phIYare;
I'l — mepemernienue B JieBOM OOKOBOM phruare; I'2 — mepeMenieHre B IpaBoM 0OKOBOM phIdare

CucCTeMHBIH aHaIM3 PE3yJIbTATOB IKCIIEPUMEH-
TaNbHBIX uccliegoBaHuil (6onee 150 OMBITOB)
TTO3BOJIMIT CJIeNIaTh CIEAYIONIe 0000IeHMS:

— MPOYHOCTh TPYHTA OKa3bIBaecT BIMSHUC Ha
YCHJIME COMPOTHBICHHUS €ro pa3paboTKH, MpH
9TOM XapakTep €ro HW3MCHEHHs NPaKTHYCCKH
OJIMHAKOB JUII BCEX CXeM pabdO4YMX OpraHoB
(puc. 5,6 u 7);

— MHUHHUMAJIbHOE COIMPOTHBIICHHE TPYHTA paspa-
OOTKM XapakTepHO JJIsi PACUYETHOH CXEMBI

puc. 2, B, B KOTOPOM OTBaJl UMEET LIEHTPAIbHBIN
IIapHUP W CBOOOJIHO-OTPAHUYCHHBIE CBSI3U C
TOJKaromei pamoii (puc. 6).

O0paboTka pe3yJbTaTOB 3KCIEPUMEHTAIBHBIX
HCCIICIOBAaHUH TO3BOJMIIA YCTaHOBUTH perpec-
CHOHHYIO 3aBHCHMOCTbD, @ TaK)Ke OLCHHUTH BIIUS-
HHUE OTACTBbHBIX (PAKTOPOB Ha yCUIHE pa3zpadoT-
KH TpyHTa (puc. 8).
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Perpeccronnass 3aBUCUMOCTBH COMPOTUBIICHUS +0,0097-CV —0,0131-C-h—
—0,0243-C-n + 0,429908V* —
F = 45,1688-0,350567-C + —0,43165V-h — 0,643583V n+
+9,42217V +0,594167-h — (D) +0,0766583-h* +0,65425h'n + 1,33252:n".
~15,9557-n+0,00693033-C* +

rpyHTa pe3anuto F ot ¢axrtopos C, V, h u n.

Puc. 5. ®ororpamma mporiecca KOmanusi TPyHTa pabOdUM OpraHoM 1o cxeMe (puc. 2, B): a — IpoIecc
BHEJIpeHus; 6 — Mpolecc OTAEIEHHUsS CTPYXKKU I'PYHTa; B — HaydajJbHBII MpollecC HAKOIUICHUS
MPU3MBI BOJIOYCHHUS; T — KOHEYHBIN MPOIECC HAKOTUICHHSI TPU3MbI BOJIOUCHUS
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Puc. 6. 3aBucuMocTH ycuiuii pa3pabOTKH TPYHTA IJIS Pa3IMIHBIX KOHCTPYKTHBHBIX CXEM OYIIbI03ep-
HOTO 000pYIOBaHMS: a — IS pHC. 2, B; 6 — 1iist puc. 2, 0; B — 171 puc. 2, a
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Puc. 7. IloBepXHOCTH OTKIIMKA COIIPOTUBIICHUS TPYHTA pe3anuto F ot paxtopoB 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 T 150
100 T 100

50 50
0 0
I n m v
Karteropus rpynara

Puc. 8. ['mcrorpamMma cOnpoOTUBIICHUS KOMAHUIO IPyHTA Ul Pa3IMYHBIX KaTErOpUil TPyHTa M CXEM
3aKkperuieHns otBana npu V = 20 m/muH, # = 20 MM: a — cBOOOIHO-OTpaHUYCHHBIN OTBAI; O —
YOpPyTUN OTBaJ; B — KECTKUH OTBaM (TPagUIIMOHHBIN)

BriBoabI

OKCIepUMEHTAIbHBIC UCCIICOBAHUS MTOKA3aH,
410 OyNbA03epHOE 00OPYAOBAHHE, Y KOTOPOTO
OTBaJ 3aKpeIyIeH K TSArOBOM pame MpH IMOMOIIN
LIEHTPAJIbHOIO IIApHHpPAa M OOKOBBIX CBsI3CH,
KECTKUX, YIPYTHUX U CBOOOIHBIX C PEryJiupo-
BaHHBIM 3a30pOM, paOOTOCTIOCOOHO.

B npomecce pa3zpaborku rpyHTa pabouyuMu op-
raHaM# CO CBOOOJHBIM M YIPYTHM KpeTuIeHHEeM
K TSITOBOW paMe OTBaJIbl COBEPINAIOT BO3BPATHO-
BpaIlaTeNbHbIC JBUXCHUS OTHOCHTEIBHO IICH-
TPaJbHOTO IMApHUpA. OTH JIBHXKCHHUS OTBaja
00ecrevnBalT IOUCK HAaMMEHEE YHEProeMKOTro
€ro B3aMMOJICHCTBUS ¢ MACCHBOM TPYHTA.

OtBan co cBOOOMHO-OTPAHUYCHHBIM IIapHUpPA-
MH, TIO CPaBHEHHIO C TPaAMLUOHHBIM PabOYHM
OpraHoM (KeCTKHMM) yCHIIHe pa3paOdO0TKU TPyHTa
ymenbmaetcs Ha 20-30 %.
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