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BBEJAEHHUE

Pa3BuBaeMasi TYCEHHUYHBIM TSITauOM CUJIA TATH OTPAHUYMUBACTCS CIICTUICHUEM
JBIKHUTEISI C TPYHTOM, KOTOPOE BO MHOTOM OMpPEAEIISICTCSl MapaMeTpaMHu TPyHTO3a-
nernoB. [Ipeayaraercst MeTo1 aHaIM3a B3aUMOJIEHCTBUS TPAKOB T'YCEHUYHOTO JBUKHU-
TeJIsl C TPYHTOM, MO3BOJISIONIMI BBIOMPATh T€OMETPUUECKUE MapaMeTphl TPyHTO3al1le-
OB, 00ECTICYMBAIOIINE YJIYUIICHUE TATOBO-CIIEMHBIX KAa4eCTB TATayed Ha CTaauu
MPOCKTUPOBaHMS 0€3 MPOBEACHUS JOPOTOCTOSAIINUX IKCIEPUMEHTAIBHBIX HCCIIEI0Ba-
Hul. Takoe HampaBiIeHUE UCCIEAOBAHUM SBISIETCS aKTyallbHBIM, MOCKOJIBKY oOecre-
YUBaeT BHIOOP MapaMeTpOB TPYHTO3AIENOB AHAIUTUYECKUM METOIOM IPU MUHU-
MaJbHBIX 3aTpaTax.

OBIIAA XAPAKTEPUCTHUKA PABOTbBI

Css3b padbomsl ¢ KDynHbIMU HAYYHBIMU npozpammamu (npoexmamu) u me-
mamu. PaboTa BEINOIHIIACKH 11O TocOI0pKeTHOH Teme T b-0602 (Homep rocpeructpa-
un 2006563) “MeTo1bl IPOSKTUPOBAHUS, MOJACPHU3AIMHA-H SKCILIyaTaliid CTPOU-
TEIbHBIX, TOPOKHBIX, MOABEMHO-TPAHCIOPTHBIX MAIlIUH CIEIbI0 YIYULICHUS X Xa-
pakTepucTuk’, yrBepxkaeHHo ['Y “benopycckuii HHCTUTYT CUCTEMHOIO aHajiu3a U
uH(popmaIu odecreyeHus: Hay4YHO-TEXHUYECKOU chephl” .

Ilenv u 3a0auu uccnedosanus. llenvio HacTose pabOThI ABISIETCS pa3pa-
00TKa aHAJTUTUYECKOTO METOJ1a aHaJIn3a B3aUMOJIEHCTBUS TPAKOB I'YCEHUYHOTO JIBU-
KUTEJSI C TPYHTOM, 00€CTIeUMBAIOIIET0 BHIOOP FTEOMETPUUYECKUX MTapaMETPOB IPYHTO-
3alIeToB, YJIYYIIAIINUX TSIFOBO-CIIEIHBIE KaueCcTBa JIBUKUTEICH T'yCEHUYHBIX TATa-
Yyeu.

Jist noctrxkeHus: chopMyTMPOBAHHOMN 1€ OBLITM MOCTABJICHBI U PEIICHBI Cle-
TyIOIIHE 3a1a4u’

— BBIBIBUTH U HMCCJEIOBaTh OCOOECHHOCTH (PU3MUYECKOU MPHUPOBI Pa3pyIICHUS
IpyHTa TPAKOM I'yCEHUYHbBIX JIBIXKUTEIICH;

— pa3paboTaTh.aHAIUTUYECKUI METO]] aHAJIM3a B3aMMOJIEHCTBHS TPAKOB ryce-
HUYHBIX ABUKUTENEN C TPYHTOM Ha JIF000H CTaluu UX HArpy>KCHHS,

— HCCJICHOBATh B3aMMOJICMCTBUE TPYHTO3AIENOB I'YCEHHMYHOI'O JBHXKHUTEINS C
TPYHTOM M ONPENEIUTh HAINPABICHUSI COBEPUICHCTBOBAHUSA MX T€OMETPHUUECKHUX Ia-
paMeTpoB.

OOBEKTOM HCCIIEIOBAHUS SBIISIFOTCSI TATOBO-CIICTIHBIE KayeCTBAa T'YCEHHMYHOTO
ABUOKUTENS, OT KOTOPBIX BO MHOTOM 3aBUCUT 3((HEKTUBHOCTh MCIOJIB30BAaHUS Ma-
muHbl. [IpenMeToM HcclieIoBaHUS SBISIOTCS 3aKOHOMEPHOCTH BIIUSHHSI T€OMETPU-
YECKHX [MapaMeTPOB IPYHTO3ALIECTIOB HA TSTOBO-CIIEMTHBIE KAYECTBA IBUKUTEIIS.

Ilonoscenusn, evinocumoie na 3augumy. Ha 3a1iuTy BBIHOCSTCS HAy4YHBIE pe-
3yJbTAThl, TOJTYYCHHBIC BIICPBHIE:



— HOBBIM AQHAJIMTUYECKUN METOJl aHAJIW3a B3aMMOJECHUCTBUS TPYHTA C TPAKOM
I'YCEHUYHOTO JBUKUTENS, YUUTHIBAIOIINA MHOT0(a3HOCTh W allbTepHATUBHbIE Bapu-
aHTBl pa3pylLIeHUs] TPYHTa Ha JIIOOON CTaJuu HArPY>KEHUS, MO3BOJIIONIMI ONTHUMHU-
3MpOBaTh T€OMETPUUYECKUE MapaMeTphbl TPYHTO3AIENOB C LEIbI0 YBEIUYECHUS CHUIIbI
TATHU IO CLETJICHUIO;

— HOBBIE PE3yJIbTaThl IKCIEPUMEHTAIBHBIX HCCIEAOBAHUN M pa3paboTaHHBIE
Ha MX OCHOBE PEKOMEHJAIMU 10 PacueTy MaCCUBHOTO JIaBJIEHUS IPyHTa Ha MOAMOP-
HbI€ CTEHKU C OOJBIIMM M MPOMEKYTOUHBIM YIJIOM HAKJIOHA, MO3BOJISIONINE TOBbI-
CUTh TOYHOCTH PACUETOB,

— pe3yJbTaThl UCCIEAOBAHUMN BIIUSHUS T€OMETPUUYECKUX MMapaMeTpPOB I'PYHTO-
3alIeTOB Ha MpPOIIECC pa3pylIeHUs] TPYHTa, TO3BOJIMBIINE YCTAHOBUTH B3aMMOCBS3b
MEXKIy BEJIMUYMHOW CHJIbI, ACHCTBYIOUIEH Ha TpakK, F€OMETPUYECKUMH TapamMeTpamu
IPYHTO3alIETIOB U (U3UUYECKUMU MIPOLIECCAMHU, TPOTEKAIOIIUMHU B TPYHTE;

— PEKOMEHJAlMK MO BBIOOPY T€OMETPUUYECKUX HapamMeTpOB TPYHTO3alICTIOB
JIBUKUTENECH T'yCEHUYHBIX TSArayei.

JIuunwtii 6k1a0 couckamensn. ABTOp cCaMOCTOATENHHO MOJYYUI OCHOBHBIE pe-
3yJbTaThl AUCCEPTAMOHHON paboThl. OmyOnukoBan 21 HayuHyio paboTy, U3 KOTO-
pbIx 7 0e3 coaBTOPCTBA. YUacTBOBal B COBMECTHBIX pa0oTax: COCTaBJICHHE IJIAHOB
cTaTel U TOKJIa/0B U HallMCAaHUE UX C COABTOPaMH, [Toj1a4a uaeH s 3asiBOK Ha U30-
Operenust. OneHKa CXOAUMOCTH KCIIEPHUMEHTAIBHBIX PE3yJIbTaTOB ¢ aHAIMTUYECKH-
MU TIPOBEJICHA COBMECTHO C KaH[. TEXH. HaykK., AoiieHToM JleckoBiiom M.B. OOmas
KOHIEMIUS HCCIEOBaHUN pa3paboTaHa. COBMECTHO C HayYHBIM PYKOBOJUTEIEM
I-poM. TexH. HayK, pod. bepectoBeim-E. M. Pe3ynbTarsl, oTpakeHHBIE B AHCCEpTa-
IUOHHON paboTe, MOJydeHbI' COMCKATEIEM CaMOCTOSITENbHO.: MPOBEICHBI 3KCIEpH-
MEHTaJIbHbIE UCCIIEOBAHUS pa3pylICHNs TPyHTa OAIOPHON CTEHKOW MPU MPOMEXY-
TOYHBIX U OOJBIIMX yIJaxX €€ HAKJIOHA M SKCIEPUMEHTAIbHbIC UCCIIECOBAHNS B3au-
MOJICHCTBUSI TYCEHMYHBIX TPAKOB C TPYHTOM; pa3paboTaH METOJ aHajiu3a B3auMO-
NENUCTBUS-TPAKOB I'yCEHUYHOIO JBHKUTENS C TPYHTOM, B KOTOPOM YYT€HBI MHOIO-
¢da3HOCTh pa3pylICHUS TPYHTAa TPYHTO3AIENIOM, OCOOCHHOCTH pacyeTa yria CABHUTa
IPYHTa IOJ1 TPAKOM, @JIbT€pHATUBHbBIE BAPUAHTHI pa3pyIlIECHUs IPYHTA.

Anpobauusi pesyromamog ouccepmayuu. OCHOBHBIE TIOJIOKEHUS U PE3YJIbTa-
Thl JUCCEPTALIMOHHON pabOThl JOKJIAIbIBAINCh HA HAYYHO-TEXHUYECKUX KOH(pEepeH-
musx (HTK): pecnyonmkanckux HTK «Hoewle MaTepuasl, 000pyI0BaHHE U TEXHO-
Jorud B mpomeinuieHHOCTH» (Mormnes, 2004-2006); «IX PecmyOnukaHckas Hayd-
Hast KOH(pEpeHLUs CTyIeHTOB U acniupanTtoB Pecrybnuku benapycs “HUPC-2004" »
(I'ponno, 2004); mexaynapoausix HTK «Marepuaiibl, 000pyioBaHHE U pecypcocoe-
peratome TexHonoruu» (Morunes, 2004—2006, 2008); «CoBpeMeHHbIC Hay4YHO-
TEXHUYeCKHue mpobiembl Tpancnopta» (YibsaoBck, 2005); «HMuTepcTpoiimex» (Mo-
ckBa, 2006; Camapa, 2007). Pe3ynbraThl UCCIIeIOBaHMI 00CYKIAINCh Ha 3aceIaHu-
sx kadenp «CAIITMuO» benopyccko-Poccuiickoro yauepcurera (mporokona Nel3
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ot 26.06.07) u «Tpakroper» beropycckoro HalMOHAIBLHOTO TEXHUYECKOTO YHHBEP-
curera (mpotokoi Ne 15 or 08.04.08).

Onyonukoeannocmo pe3yibmamos ouccepmayuu. Ilo Teme muccepTanuu
onyOnukoBaHa 21 neuaTHas pabora: 5 cTareil B )KypHanax u3 nepeyns uzaanuii BAK
benapycu obmum oobemMom 1,57 aBTOpcKMX sMcTa (M3 HUX 2 CTaThU B JKypHaJIax
Poccuiickoii denepanun), 12 Te3uCOB J0KIAJA0B B MaTepuaiax KoHdpepeHiui. [o-
aydeHo 4 marenta Pecrryonuku benapyce.

Cmpykmypa u o6vem ouccepmayuu. JluccepraniioHHas paboTa COCTOHUT W3
BBEJICHUS, O0IIEH XapaKTepUCTUKU padoThl, 4-X TJIaB, 3aKJIIOUCHHS, Oudrorpaduye-
CKOT'0 chHucKa W mpuiokenuit. Oommii oobem nuccepraruu — 180 aucToB MamuHo-
nucHoro Tekcra. Padora comepkut 71 pucynok (31 1.), 6 tabmui (4 11.), 5 npumnoike-
it (34 n.). bubarorpadpudeckuii crnmcok BkiIoyaeT 128 HAUMEHOBAHUIA.

OCHOBHOE COJEPXAHUME

Bo 66edenuu 060cHOBaHA aKTyaIbHOCTH' TEMbI'UCCIIEIOBaHUs, JaHa KpaTKas
XapaKTEpUCTHUKA HCCIIEIYEMBIX BOIPOCOB M HPEAJIaraeMbIX. HOAXO0JIOB K HMX pellle-
HUIO, MIOKa3aHa NMpaKkTU4YecKasi IEHHOCTb PA0OTHI.

B nepeoii 2nase npencrasieH 0030p U -aHaIU3 Pa0dOT, MOCBSIICHHBIX BIUSHUIO
Ir€OMETPUYECKUX ITapaMETPOB IPYHTO3ANENOB T'YCEHUYHBIX IBHKUTEIIEH HAa peayv-
3yeMYI0 MU CWJIy TSI IO cueruieHnto. M3 Hux caenyer ortMeTuts Tpyasl KceneBn-
ya W.I1., I'ycbkoBa B.B., CkotankoBa B.A., BacunseBa A.B., Jokyuyaesoii E.H., V-
kuHa-JIro6oBoBa O.JI. 1 MHOTHX ApyTruX..BOTBITMHCTBO ATUX pabOT HOCHUT JKCIIe-
PUMEHTAIBHBIN XapakTeps, “ABTOPBL YTBEPKAAIOT, YTO MPaBWIbHBIA BHIOOp LIara u
BBICOTBI TPYHTO3AaLIETIOB MOKET 3HAYUTEIIBHO MTOBBICUTH CUILY TATH 110 CLEIICHHUIO.

IIpoBeneH ananu3 U3BECTHBIX METOAOB pacyeTa CHIIbI TATH, Pa3BUBAEMOM JIBU-
KUTEISIMU TYCEHHYHBIX MAIlWH. DTH METOJbI MPENI0KEHBI OTEYECTBEHHBIMU U 3a-
pYOESKHBIMH, HCCIIeIoBaTEeIIMU, OOJNIBITUHCTBO U3 KOTOPBIX OMPEACISAIOT CHIIy TATH
10 CLEIUICHUIO KaK CyMMY CWJI TPEHHUS U CLUEIUICHHUS, JEUCTBYIOIINX MEKIY <KUPIIH-
YUKAMU» TPYHTA, 3KATOI0 MEXKIY I'PYHTO3alENIaMH, U OIIOPHBIM I'PyHTOM. JTO pa-
6otbl [Inatonora ‘B.®., JlenamBwiu I'.P., bekkepa M.I'., JleontseBa I'.B., Puu-
ca A.P., I'yebroBa B.B., Kaupiruna B.B., JIeBoBa E./I. u 1pyrux aBTopoB.

KonuueceTBo BBIMOIHEHHBIX PadOT, KACAIOMIMXCA TEMbl (PU3NYECKOTO 0OOCHO-
BaHM IIpoLlecca CIBUTa T'YCEHHMYHOI'O Tpaka B IPyHTE, HE TAK YK U BEJMKO. 13 HuX
cinepyer orMetuTh Tpyabl bekkepa M.I'., JlenucoBa A.b., 3enenuna A.H., L{prToBu-
ga H.A., B KOTOPBIX aKUEHTUPYETCS BHUMaHUE HAa 0Opa30BaHUU YIUIOTHEHHBIX SJEP
rpyHta nepen rpynro3anenamu. Kcenesuu W.II. m Jlscko M.U. mnsa onpeneneHus
(GopMbI Tella U MOJOKEHUSI MOBEPXHOCTH CKOJIbKEHUS IPHU B3aUMOJACUCTBUU «KpY-
TBIX» MOJANOPHBIX CTEHOK C TPYHTOM HMCHOJIb3YIOT Teoputo Cokonosckoro B.B. B pa-
oorax xe CxorHukoBa B.A., [lonomapeBa A.B., KnumanoBa A.B. oTmeuaercs, 4to
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MEXy TpyHTO3allenaMu MPOUCXOIUT pe3aHue IPyHTA B CIECHU(PUIECKUX YCIOBUSX.

Hcxonsa u3 aHanmza paOOT BBILIECTIEPEUYHCICEHHBIX aBTOPOB, MOXHO CJENaTh
BBIBOJI, YTO OOJIBIIMHCTBO HCCJEAOBATENEH MOJYEPKUBAIOT HEMAJIOBAKHYIO POJIb
IPYHTO3ALENOB B CO3[JaHUU TATOBOro ycuius. OgHako OojbIIas 4acTh CyUIECTBYIO-
IIMX METOJOB pacyeTa CUJIbI TSTU MO CIEMICHUIO 0a3upyercs Ha TOW WM UHOU OIl-
pEIeNICHHON pacueTHOM cxeMme, KOTopas HEeJIOCTAaTOYHO IMOJIHO YYHUTHIBAET MapaMer-
pBI TPYHTO3AIIETIOB U (PU3MKO-MEXaHUUECKUE CBOMCTBA IPYHTA, a TaKXKEe HE paccMart-
pHUBAET MOCJIEIOBATEILHOCTh U aJbTePHATUBHBIE BO3ZMOXKHOCTU Pa3pyIICHUs] TPYyHTa
IIpU yBEJIMYEHUN Harpy3ku. ClaeaoBaTenbHO, ’TH METO/IbI HE B TIOJIHOW CTENIEHU OIH-
CBHIBAIOT TAKOE B3aUMOJEHCTBUE, UYTO OTPAHUYMUBAET UX UCIIOJIB30BAHUE.

OT0 3aKII0YeHHE TTO3BOJISET MOCTABUTH BOIIPOC O HEOOXOIUMOCTH Pa3paboTKu
TaKOro METO/Ia pacuera, KOTOPBI MOT Obl Ha JI000H CTaauu HArpy>KeHUS. LPYyHTO3a-
LIETIOB JJaTh YKMCIICHHBIE 3HAYEHUSI CUJIOBBIX U T€OMETPUUECKUX HapaMETPOB- B3aUMO-
JENUCTBUS TPYHTO3ALICTIOB C TPYHTOM M 00€CHeunBaTh BBIOOP UX PAMMOHAIBHBIX Ma-
paMeTpoOB MPU MPOECKTUPOBAHKH.

Bo emopoii 2nase nznoxen pazpaboTaHHAII @aBTOPOM METO/]] aHATIN3a B3aUMO-
JEUCTBUS Tpaka I'yCEHUYHOTO IBHXKUTEIS C TPYHTOM.

Teopernyeckoe 00OCHOBaHUE B3aMMOIEHCTBUS  TPyHTO3AIENa TYCEHUYHOTO
JIBWDKUTENSI C TPYHTOM 0a3upyeTcs Ha COBPEMEHHBIX IIPEICTABICHUSIX O MHOTO(da3-
HOCTH pa3pylieHus rpyHTa. Takoi moixoa BIepBbie ObLT UCTIOIB30BaH U XOPOIIO 3a-

Hanpasnenue cueuenus mpaxa pEKOMEH10Ball cedsl pu pacue-
= . T€ CHJI CONPOTUBIICHUS T'PyHTa
S e Iy O 1% N G R L B IIPOLIECCE €r0 Pe3aHusi, KOTO-
p”AB\| \l, ll, v \I,G' i vy \I,B y K pbli BO MHOIOM aHaJIOTMYEH
AT TSN AN L UCCIIEyeMOMYy  TIpoleccy B
= i :; 17;\\\\\\ ) P JlaHHOM paboTe.
AT ARSI || R O6mass cxemMa B3aHUMO-
LIPS, TN E g JCUCTBHSI TTOJIHOCTBIO TIOTPY-

’KEHHOTO TpyHTO3allerna C IpyH-

TOM M300paxkeHa Ha pucyHke 1.

©) CmeneHne Tpaka OTHOCHUTEINb-

Pucynok 1< OBiHast cxeMa paspyuienusi rpynta HO  ONOPHOH  MOBEPXHOCTH

rpyHTa HA4YHETCS TOT/a, KOTJa

NPUIOKEHHAS K HEMY BHEIIIHSA KacaTeJIbHas CHJIa PEBBICUT BETMUUHY CHUIIBI TPCHHUS

Tpaka 'o rpyHT. [Ipu 3TOM 1OMOTHUTENHFHOE COMPOTUBICHUE HA TPYHTO3AIEN HAYHET

OKa3bpIBaTh CHJIA, BO3HUKAIOIIASA BCIEACTBUE Aeopmaruu rpyHrta. [Ipu onpenenen-

HOW BenmuunHEe AeopMaIiy HaCTYymHT nepBas (aza pa3pymieHusi TpyHTa, Mpu KOTO-

poit oOpasyercs oA Ka CKOIbKEHHUS.

[Ipu pacuere nepBoit (a3bl pa3pylieHUs: pacCMaTPUBAIOTCS JBAa BO3MOXKHBIX

BapraHTa 00pa30BaHUs TUIOIIAIKN CKOJIbKEHUs (pUCYHOK 1):
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— o0pa3oBaHMe MIIOMIAAKN CKOIbXeHUs: OT Ha IUIOCKOCTH BEPIIMH I'PYyHTO3a-
LENOB, 0 KOTOPOW MPOUCXOAUT CPE3 BCETO “KUPHUYA” TPYHTA;

— 00pa3oBaHUEe MEPBUYHON TUIOMIAJKKU CKOJIbX)eHUss OB', BBIXOMIICH K Orop-
HOU IIOBEPXHOCTHU TPaKa.

BenmnunHa kacatenbHOW CHJIBI, IEMCTBYIONIECH HA MEPEIHIOI T'paHb I'PYHTO3a-
1ena npy paspylieHuy 1Mo NepBOMY BapUaHTy, orpeaensercs 1no Gopmyie

RO = B(T - IOE)(C+ plAK tgp)+ 2SFAKO(C—|_ gplAK tgp)l

rne B — mupuHa Tpaka; 7 — mar rpyHTo3anenos; | . — JuiMHa BepIIMHBI TPYHTO3a-

OE
LleN1a; ¢ — YACIBHOE CLUEIJICHUE TPyHTa; P, — HOPMAJIBHOE JaBJICHUE, NCUCTBYIOIICE
CO CTOPOHBI OITOPHOU TTOBEPXHOCTH Tpaka AK Ha TpyHT (pUCYHOK 1);-p — yroi BHYT-
pPEHHEro TpeHus IpyHTa; S,  — IUIOLIaJb OOKOBOTO TOpLa “KUpHNUYa” TpyHTa; ¢ —
Kod(ppunieHT 60KOBOTO JaBJICHUS.

B sT0i1 hopmysie yuuTHIBaIOTCA CUIIbI TPEHUS U CLEIUIEHMSI, NEHCTBYIOLIUE 110
OCHOBAHMIO U IBYyM OOKOBBIM TOpLIAaM I'PYHTOBOTO “KHpHuya” .

C ydeTroM TpeHHMs BEPILIMHBI IPYHTO3aleNna O, PPYHT MOYHO ‘IIOJIYYUTh CHUILY,
JEHCTBYIOIIYIO Ha TPaK,

R? - RO + plOEIOEBtga)i
rae P, — HOPMaJIbHOE AABJICHHUE, NEHCTBYIOWEE HA [PYHT CO CTOPOHBI BEPIUMHBI
IpYHTO3alleNa; @ — yroJl BHEIIHETO TPEHUS IPYHTa

AHaJOrMYHBIN OAXO0/1 UCHOB3YETCS U B PYTHX padoTax.

[Ipu oOpazoBaHWM TEPBUYHON TIIOIIAIKH  CKOJIBKEHHS, BBIXOJAIIEH K Omop-
HOM MOBEPXHOCTH TPaKa, BEIMYMHA NPEASIbHOrO AaBieHus (°, IeHCTBYIOIIETO Ha
IIEPEIHIOI0 TPaHb IPYHTO3alleNa, U MOJ0KEHHE NEPBUYHOM IJIOMIAIKH CKOJIbKECHHS
OINPEIEIISIFOTCS CONIACHO TEOPHUH IMACCUBHOTO JAaBJIECHUS I'PyHTa Ha MOANOPHYIO CTEH-
Ky, pazpadoranHoit CoxooBckum B:B.

OcoOeHHOETHI0 TPAKTOPHBIX TPYHTO3AIIETIOB SIBJISAETCS OOJIBLION Yroj HaKIOHa
ux nepenHey rpand. [laccuBHOe naBieHuE TpyHTa Ha MOJAINOPHBIE CTEHKUA ¢ TAKHUMHU
yriamMy HakjloHa MCCIeA0BAIOCh HEJOCTATOUYHO MOJIHO. {151 BBIICHEHHSI 0COOEHHO-
CTEl B3aUMOJNICUCTBHS 3TUX MOAIOPHBIX CTEHOK C TPYHTOM Oblia IIPOBEIEHA CEPHUS
sKcriepuMeHToB. VcXons U3 aHanm3a 3KCIEPUMEHTAIbHBIX PE3yJbTaToB, pa3padboTa-
HbI CIEAYIOIIHE PEKOMEHJAMU [0 Y4ETy HAlpaBJICHHUS CHJI TPEHHsI Ha MOBEPXHO-
CTSIX MOJAIOPHBIX CTEHOK.

7
ITprr-GonbImKMX yriaax UX HaKJIOHA o > > + @ CUJIbl TpEHUs OyIyT HApPaBIICHbI

K OCHOBAHHAM ITOAIIOPHBIX CTCHOK.
I[JIH IMOAIIOPHBIX CTCHOK C MMPOMCEKYTOYHBIMU yriiamMu HaKJIOHa

T v/ o
E—a) <a< E+ @ yTroJ OTKIIOHCHHUA AaBJICHH:A, JCUCTBYIOILICIO HAa UX IMOBECPXHOCTH,

CJIEIyEeT ONpPEAeIATh 1Mo hopmyJie
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7[ —
B wyactHOoM cnywae, npu « =~ AaBlleHue Ooyner HopMmanbHbiM (J,=0). Ilpm
/4 /4
CH w<a< ~ KacaTelbHble HaNpPKEHNs Ha NOBEPXHOCTAX MOANOPHBIX CTEHOK Oy-

T Vs
IyT HaPaBJICHBI K UX BEPIIIMHAM, a B IUANa30He E <a< E+ ® — K UX OCHOBAHMUSM.

IIpu pacyere KacaTeJIbHON CHIIBI, IEHCTBYIOLIEH Ha IEPEIHIOI0 IPAHb IPYHTO-
3arena, KpoMe JaBieHus ° JOMOJHUTENBHO YYUTHIBAIOTCS CONPOTUBIIEHUS, IEHCT-
BYIOIIME 10 OOKOBBIM TOpLIAM OTJEJIEHHOM MPU3MBI IPYHTA!

R =q'S, +25,.(c+&'tgp),
rae S, — IUIomaabs MepeiHel TpaHu IpyHTo3alena; S, -~ IIomaab-00KoBoil mo-
BEPXHOCTH OTAeIecHHON pu3Mbl OB'K rpyHTa (pucyHok 1).

Bennunna kxacaTtenbHOM CWIIBI, JEWCTBYIOWIEH HA. TPAK [YCEHWYHOM LEMH C
Y4YETOM TPEHHMsI BEPIUMHBI IPYHTO3ALENa U ONOPHOM HAaCTH TPAKA O HENOIBHKHBIN
IpyHT, Oy/IeT paBHa

R:=R +pT=I,.)Btgo+ p..l..Btgw.

[Ipu yBenuyeHnr BHENIHEN KacaTeabHOMN CUIIbLIIOCIE 00pa30BaHUs IEPBUYHOMN
IUIOLIAJKN CKOJIBKEHHSI HACTYIUT IocHeytomas asa pa3pyuieHus rpynra. Bo Bpe-
Ms 3TOU (ha3bl TPOUCXOAUT NEPePOPMUPOBAHUE TIEPBUUHON TUIOLIAJAKU CKOJIbKEHHUS
JI0 ee HOBOTO MoJjoxkeHus: OB, Ipu KOTOPOM 00ECIeUnBaETCA YCTOMUNBOCTh TPYHTA
K JaJIbHEHIIIeMy pa3pyIICHATO OT ICHCTBYIONICH Ha HEro Harpy3ku (pucyHok 1).

Meronuka pacyera BTOpOH (pasbl pa3pylIeHHs 3aKJIIOYAETCA B CIEAYIOLIEM
[4, 5]. s onpeneneHus yIia y HaKJIOHA TUIOMAJKH CKOJIBKeHUsT OB UCHOIb3yeTcs
AHAJIUTUYECKUN METO/[ pacy€Ta yIvia CABUIa IO TPAHUYHBIM yCIOBHSIM.

[IpumeHnTENBPHO K pacEMAaTPUBAEMOMY CIIy4ar0, YIOJl i MOKHO ONPEAEIUTH
110 YPaBHEHUIO

T p 1 ctg o
=—-—=-=(A,-0)-———In(A 1
v =D -) - Fn(A) L)
npu q= p&cos
PR Pyna=es) >F
B npotuBaOM Ciiyuae
3 p 1
=—rm--—-—-(A-6,)+A , 2
V=TT M TorA, (2)
] — . sSiné . Sing,
e A—EM; A =arcsin(—=); A, =arcsin(—2); 5J=J—rarccos(cosf’ (1+A));
psinA,cosp’ * p sinp”’ 2 VA
d, — Yrol OTKJIOHEHMs IIPUBEICHHOIO [aBJIEHUS Ha IOBEPXHOCTH pa3phiBa,

P 1 — OpUBEICHHBIC AABJIEHUS, ACHUCTBYIOIIME HA TUIOMAIKY AB CO CTOPOHBI Tpa-
Ka U Ha miomaaky OB co cTOpOHBI BEITECHSAEMOU Npru3Mbl OBK rpyHTa COOTBETCT-



BEeHHO (pUCYHOK 1); O, — yroJl OTKJIOHEHUS
JasieHusa P .

YpaBHEHUS ISl ONPEICIICHUS JaBJie-
HUW P U ( MOHO MOJYYUTh U3 CXEMBI

Ha PUCYHKeE 2
p=1(PlSN®)" +(p;, COSw+ H)’

ey C _EOBSinl,u+ c
Pucynok 2 — CxemMa JaBJIeHHH a= snp  Bh snp’

3)

pH OMPENCICHUM yIJIa HARJIOHA  rpe p° — neliCTBUTENIBHOE JaBJCHHE, ACHCT-

IJIOIIAAKH CKOJIb’KeHHUS
mat ByIOIlleE Ha IUIOWEAAKy AB co CTOpOHbI

Pex Tpaka, H =c.ctgp — naBJieHHME CBI3HOCTH,
J, J, e — ICUCTBUTEIbHOE JI@BICHUE OT cuibl E g,
g = < JNEUCTBYIOIIEN CO ~ CTOPOHBI BBITECHIEMOU
Eos Cos §<(@  NOpu3MBI I'pyHTa Ha womaaxky OB«
3 » Rok Bennuuna cunsl  E_ , BXxopsmenn B
Y 5 ypaBHeHume . (3), omnpeaensieTcs U3 yCIOBUH
v PaBHOBECUSI ‘BBITECHIEMOUW MpU3MBI TpyHTa
(pucysox 3):
Pucynok 3 — PacyeTrHasi cxema CuJI, E - R, ~C, cosy @
AeHCTBYIOIIUX HA BBITECHIEMYIO 8 sin(p +v)
HPHEMY TPy P, =Egcos(p+y)-C,siny,  (5)

roe C,, — cuna cnemnenus no miomanke OB, C_, = Bch/siny ; h — Beicota rpyHTO-
3anena (pucyHok 1); P, — cwia, neiicTByomas co CTOPOHBI ONOPHOM YacTH Tpaka,
R, —cuia, IeiicTBYIONIAs CO CTOPOHBI IIepeJHEl rpaHK TPyHTO3aleNa.

VpasHenus (4) u (5) m03BOJISIOT paccunTaTh BenuuuHbl cun P, u E_, nipu 3a-

JaHHBIX 3HAYCHUAX CHIBl R M yria y HaKJIOHA IUIOIAIKU CKOJIbKEHUS.

Vcnosnp30BaHue 3TUX YpaBHEHUI MPHU pelieHun cucteMbl ypaBaeHui (1)...(3)
MO3BOJISACT MMOTYYUTh, KCKOMOE 3HAUYCHHE yIJia y JUIsl JIF0OOTO 3aJaHHOTIO 3HAYCHUSs
cwibl R, , HauMHas .CO 3HAYECHMs, IPU KOTOPOM OOpa3yeTcs NEpBUYHAs IUIOIIAIKA
cKombKeHus. TOrmd MONHAS BENMYMHA KacaTelbHON cuibl R JNEUCTBYIOIIEH BO
BpeMsi BTOpPOM | (ha3bl pa3pylleHus Ha MEPEHIO ITpaHb rpyHTO3alena, OyIeT onpe-
JENSATHCS 10 YPAaBHEHUIO

R" = Ry +2S,,(c+&a:t9p), (6)

rae .0, — mdasieHue oT cwibl R, gedctByromee Ha Iomanky OK,
g,=R, sna/(Bh); S —mnomans 6okosoro Topua npusmel OBK (pucyHok 3).

B ypaBHeHuu (6) TOMOJHUTEIIBHO YYUTHIBAIOTCS COMPOTHUBIICHUS 110 OOKOBBIM
TOpPIIaM BBITECHSIEMOMN MTPU3MBI.

[Ipu onpenenennu KacareabHol cunbl R!', neiicTByromel Ha Tpak TyCeHnYHO-
T'0 JIBUOKUTEJS, JIOTOJHUTEIBHO YUUTHIBAETCS TPEHUE TPaKa O HETIOIBUKHBIN TPYHT:
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R's =R+ Btg (D, ol 0 + Pooclee) , (7)

rae P,,., P,. — HOPMaJbHbIC NABJICHUS, IEHCTBYIOIIUE Ha IUIOIIAJKK IpyHTa AB 1
OF cooTBeTCTBeHHO; |, — IuIMHA y4acTKa rpyHTa AB (pucyHOK 1).

N3noxxeHHbI METOJI pacueTa

(ypaBuenus (1)—(7)) mo3Bosiser ori-

penenaTh mapamMeTpbl B3aUMOJCHCT-
BUS TPaKa C TPYHTOM BO BpPEMS BTO-
poit da3sl. IIpouecc nepedopmupo-
BaHMS IUIONIAJIKN CKOJIBKCHUS BOQ

BpeMsi 3TOH (ha3bl MOKET ObITh, OF-

paHNYCH pa3HbIMHU IIPUIHHAMMU,

Ilpn _onmpeneneHHOM, 3Haye-

HUMU BHEIIHEH KacaT€AbHOU CHIIEI
MOXET IIPOM30UTH CPE3 OCTABILIECHCS

Pucynok 4 — Cxema cuJi, 1eiiCTBYIOIIIUX HA
TPYHT HEHAPYIIEHHOH CTPYKTYPbI

MpU3Mbl TpyHTa - HEHApyUIEHHOU
cTpYKTYypbl TABO, pacnonoxkeHHOU
MeX Ty TpyHTO3arenamMu (pucyHok 4). 13 ycioBuit paBHOBECHSI STOM MPU3MBI MOYKHO
[IOJIyYUTh IIPEAEIbHYIO BEIMYUHY CHIBL E (, JEHCTBYIOLIEH Ha HEE CO CTOPOHBI ILIO-

IIaJIKA CKOJIbKEHUS:
£ - C.; +Pgcosotgp—-C,, tgpsiny/ =Cy Cosy ~Pygsinw+2C,,, +2E ., Snp ®
sin(y +.0) —tg,0 cos(y + p)
rne C . —cuna cuemnenus no mwiomaake OT; P, — cuia, 1elcTBYONAas CO CTOPOHBI

OIIOPHOM MOBEpXHOCTH Tpaka; € — cHila cuerieHus mo 00OKOBOMY TOpIy paccMar-

TABO
pUBAEMON MPU3MBI; ETABo — cuja, AcieTByIONas Ha OOKOBOW TOpEI MPU3MBI, MOJY-
YEHHas C YYETOM TOI'0, UTO 3a IIAaBHOE HAIPSHKEHUE MPUHITO HOPMAIIbHOE TaBIICHUE
ot cunel E, .

Cuiibl CICIUTCHUS, BXOAIIKE B ypaBHEeHHE (8), OnpenessitoTes 0 ypaBHEHUAM
Cyi=cB(T-I)uC,, =ch(l, +T-1.)/2.
Cpe3 110 1I011aiKe BEPUIMH TPYHTO3aLENIOB IPOU30ieT, Koraa cuna E_, noc-

TUTHET MPEACIBHOr0 3Ha4YeHHs. B 3TOM cilydae BHENIHAsA KacaTejabHas Cuia, Moy-
YeHHas 10 ypaBHeHHo (7), OyaeT MaKCUMaJIbHO BO3MOYKHOM.

[Tpu. YCTOHYMBOM TOJOXKCHUH MPHU3MBI IJIOMIAIKA CKOJIBKEHHUS MOXET JIOC-
TUTHYTh BEPXHEro pedpa IpyHTa y OCHOBAaHHUS MPEIbIAYIIEro rpyHTo3aiena. [Ipu
9TOM YTOJI €€ HAKJIOHA YMEHBIIIUTCS 10 3HAUCHUS

L = arctg————
VT Ly
KOTOPOE SIBIISICTCS KPUTHUCCKUM W OTPEACISICTCS TCOMETPHUSCKUMHU TapaMeTpamMu
Tpaka (puCyHOK 1).

Ipu v = v\, yaepKuBaromeil MOBEPXHOCTHIO GyET ABIATHCS MOBEPXHOCTH

AT, cBOOOIHAS OT ABJICHHI M3-3a CMEIICHUS Tpaka B rpyHTe. [I0CKOJIIBKY TPYHT HpH
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HOBOM pacyeTHOW cxeMe OyJleT MEHEe yCTOMYMBBIM, TO YMEHBUIEHUE yIia i BO3-

MOHO TOJIBKO JO KPUTHYCCKOI'O 3HAYCHUA, ITOCJIC YCTO HpOI/I3OI\/'II[€T cpes OCTaBIIECH-
CA 4aCTH I'pyHTa 110 INIOCKOCTH BEPUIWH I'PYHTO3AICIIOB.

YMEHBIIEHNE YCTOMYMBOCTHU MPU3MbI TPYHTA HEHAPYIIEHHOW CTPYKTYPbI MO-
KET TPOM3OUTH W mpu pazpyuieHuu ee yactu [AG, Haxopsmiecs y 3aaHeil rpaHu
MPEIBIAYIIEro TPyHTO3alena, JaBICHUEM, IEUCTBYIOIIUM CO CTOPOHBI OIIOPHOM IO-
BEpPXHOCTH Tpaka (pucyHok 1). JIis ompezeneHus mpeaeabHOl BEIMYUHBI 3TOTO JaB-
JICHUSI W TIOJIOKEHHUSI 00pa3yIomencsl TUTOMAJAKN CKOJIBKEHHS HCIIOh30BaIach TEO-
pHYs TACCHUBHOIO JABJICHUS TPYHTA HA MOJIOPHBIE CTEHKU C YYETOM IPEIJI0KEHHbBIX
BBIIIIE PEKOMEHAAnui. B 3ToM ciydae moANOpHON CTEHKOM SIBJISIETCS OIOpHAs JO-
BEPXHOCTh Tpaka, a yAepkuBarolieit — momaaxka 47

Ecnu Takoe paspyiieHue npoucxoauT, TO HEOOXOANM MepepacueT yCTOHUNBO-
CTH OCTaBIIIelicss HeHapyleHHo# yactu rpynta TGBO (pucyHok 1).

Ecmu ycroitunBocTs pusmbl 1GBO He HapymieHa, He00X0UMO OIIEHUTH yTOJ
HAaKJIOHA IIOIAJKH CKOJIBKEHHUSI IO OTHOIIEHUIO K HOBOMY KPUTUYECKOMY YIIIY:

vy = afCtg—h ,
(T - lOE I AG)
rae |, — nmHa otpeska AG.

[pu w <y, TPOUCXOIUT CPe3 TPyHTa MO IUIOCKOCTH BEPIINH TPYHTO3ALICTIOB

BCJICICTBUE IPUYUH, PACCMOTPEHHBIX BBIIIIE.
Eme onHO orpannyeHne BHENIHEW KACATEIbHON CUIIbI CBSI3AHO C BO3MOXKHOCTBIO BBI-
KJINHUBaHUs Tpaka u3 rpyHra..OHO NMpOMCXOANT B TOM Clly4ae, KOrjga CHjla, IEHCT-
BYIOIIAs CO CTOPOHBI BBITECHSIEMON MPHU3MbI TPYHTA Ha OMOPHYIO YacTh Tpaka, mpe-
BBIIIIAECT BEC TPAKTOPA, MPUXOMAIINUNCA HA OIUH TPaK.

Takum oOpa3zom; BHEIIHSIS KacarelibHasl cuja, MPWIOKEHHAs K TPakKy, MOXKET
YBEJIUYMBATHCS J10. T€X TIOp, MoKa HE MPOU30MIET OJHO M3 COOBITHH: MO0 MOITHO-
CThIO OyZIeT MCHOJB30BaHA HECYIIAsl CIIOCOOHOCTh TPYHTA U MPOM3O0MAET €ro cpes
MEXIYy COCCTHIUMH TPyHTO3AIENIaMU 110 TOW WJIM UHOM CXeMe, MO0 — BHIKIIMHUBAHUE
TpakKa BBITECHAEMOW MPU3MOM TPYHTA.

B tpynax Cemurkoro C.C., JIscko M.U., 3a6aBarkoBa H.A. 1 MHOTHX JApyTrUX
aBTOPOB MpeIaracTcsi ONPEeAEISITh CUITYy TATH JIBHKUTENS M0 CLEIUICHUIO KaK CyMMY
TOPU30HTAIBHBIX PEAKIIMN I'PYHTA, ACHUCTBYIOIINX HA KAXKJBIM IPYHTO3ALEI I'yCEHU-
Il B OT/IENBHOCTH. TaKoM MOAX0/] COXpaHEeH W B AaHHOUN pabote. [IpuHATHIN TuHEH-
HBIM 3dKOH PACIPENECICHUs KacaTebHbIX PEAKIUM IPyHTA MO IPYHTO3alenIaM I103BO-
JvJl_NPOaHAIN3UPOBATh HAIPSKEHHOE COCTOSIHUME TPYHTA IEpell KaKIbIM I'PYHTO3a-
UETIOM B 3aBUCUMOCTH OT €r0 IMOJIOKEHUS 110 JJIMHE I'YCEHUIBI.

N3noxeHHbI B pabOTE METOJ aHAJIN3a B3aMMOJEHCTBUS TPAKOB T'YCEHUYHOTO
JIBHMXKUTENSL C TPYHTOM PAacCMAaTPHUBAET MOCJIEA0BATEIBHOCTh B3AUMOJCHUCTBUS Tpaka
C TPYHTOM M MO3BOJIAET ONPEACIATh NapaMeTpbl TAKOTO B3aUMOJICUCTBHS MPU yBe-
JIMYECHUU BHEIIHEW KacaTeJIbHOM CHIIbI, MPWJIOKEHHOM K TpPaKy, HauWHas C €€ Ha-
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YaJIbHOT'O 3HAYEHHUsI, COOTBETCTBYIOIIETO MepBO (haze pa3pylieHus rpyHTa, 10 Impe-
JEJIbHOTO 3HAYEHHUs, TP KOTOPOM MPOUCXOAUT JUOO Cpe3 TPyHTa MEXKIY IPyHTO3a-

neramu, JINOO BBIKJIMHUBAHHUE Tpaka.
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1 — kacaTtenpHas cuiIa, HEOOXOUMAs TS Cpe3a
rpynra (2R ); 2 — ycnosHas | kacarenbpas cuia,
IIPH KOTOPO# MOSABIIACTCS ICPBHUYHAS TIHIOTIAIKA
CKOJIBbKEHUS (ZRZI ), 3 — ycia0BHas KacaTeabHas

CHJIa, TPU KOTOPOW TPAKU BBIKIIMHUBAIOTCS U3

rpynra (%R )5/l — 30na nporekanus Bropoit dasbl
Pucynox 5—Bimsigue miara (a) ¥ BbICOTBI
(0) rpyHTO3aIENOB HA CHJIBI,
XapaKTepHU3yIoIlue B3auMo/IeiicTBre
LYCEHUI] C T[PYHTOM

Ha CBOSJ KOHCUHAA CXCMaA pa3spyUICHUA I'PYHTA.

Pemienue ypaBHeHHM, BXOns-
IIUX B U3JIOKEHHBIA METOJ, SIBJIAETCS
JOCTAaTOYHO TPYAOEMKHUM BCIIEICTBUE
WCIIOJIb30BaHUsl UTEPALMOHHBIX CIIO-
co0oB pacuera. [loaTomy ux permie-
HUe ocymiectBisieTcs Ha [I9BM npu
MOMOIIM TPOrPaMMHOr0 obecrede-
pa3pabOTaHHOIO0® Ha _OCHOBE
[peIaraeMoro-MeToaa.

B mpemveu 2nage. nprBeeHbI

HUS,

pe3ynbTaThl | TEOPETUYCCKUX HCCIIe-
JOBaHUM B3aUMOJCHCTBUS TPYHTO3a-
HEeIOB TYCEHUYHBIX MalIMH C TPYH-
TOM. Pacuersbl BbINOJHEHBI PUMEHHU-
TenbHO K TpakTopy T-170 ¢ THUIOBBI-
MU “pa3MepaMu  TPYHTO3AlENOB
7=0,203 m, H=0,065 M. Paccmarpu-
Bajics rpyHT |ll-eii xaTeropuum c yr-
nom BHyTpenuero tperus p=28" u
yaenbHbIM cueruienrnem € =60 kl1a.
HccnemoBaHo u mpoaHaaus3u-
pOBaHO BIUSIHUE IlIara TPyHTO3alle-
OB Ha MAaKCUMAJIbHYIO CUJIy TATH T10
CUEIUICHHUIO, PeaIu3yeMyl0 TI'yCeHHY-
HBIM JIBUKHTEIEM (PKUPHO BBIJCIICH-
Has JIMHWSI Ha pHUCyHKe 5, a). Ycra-
HOBJIEHO, YTO B pPaccMaTpUBAEMbIX
YCIIOBUSAX CYILECTBYET TPH JIMaIia3o-
Ha 3HAYEHUM Iara TPYHTO3AlENoB,
JUISL KQKJIOTO M3 KOTOPBIX XapakTep-

ITpu oTHOCHTENILHO MaJIOM Iiare (Iuama3oH 3HaYeHHH 10 oTpe3ka LL) Bo Bpe-
MsLTIepBOH (Pa3bl IPOUCXOIUT CPE3 BCETO KKUPIUYA» TPYHTA, HAXOASIIETOCS MO Ty-
CCHUYHBIM TpakoM. Takoil BapHaHT SBISICTCS HanOoJee HEOIAaromprUsTHBIM.

[Ipu 3HaueHusx mara, Haxonasmuxcs B auamnasone ot 0,19 m no 0,4 m, pacro-

JIOJKCHHOM MCIKAY OTPC3KaMU LL u MM, o MCPC YBCIIMUCHUA BHEIIIHEH KacaTenb-

HOUM Cuibl, JEHCTBYIOLIEH HAa TpakK, MPOUCXOAMUT mepepopMUpOBaHUE MEPBUYHOU
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IJTONIAJIKU CKOJIBKEHUA JI0 TEX MOp, MOKa HE MPOU30OUAET CPe3 OCTABIIEHCS MPU3MBI
TPYHTa MEXJ1y IPYHTO3aIeIIaMH.

[Tpu 3HauyeHusix mrara ceeiie 0,4 M (quamason mpaBee oTpeska MM) mepe-
dbopMupoBaHUe MIOMAIKH CKOJIBXKEHUS MPOJAO0KAETCS 10 BHIKIMHUBAHUS TPaKa BbI-
TECHSEMOM INPU3MOU IpyHTa. Ilpy TakoM BapuaHTe HE IOJHOCTBIO PEATU3YyETCs He-
Cylllasi ClOCOOHOCTh IPYHTA, MOCKOJIBKY YacTh IPYHTA MEXKy TpyHTO3alleriaMu OcTa-
€TCs HEpPa3pyLLIECHHOM.

Takum 00pa3oM, MpU YBEJIMYCHUHM IIara TPYHTO3AIENOB BEIMYMHA MAKCHU-
MaJIbHOUM CHJIBI TSTH MO CUETUICHUIO TYCEHUYHOTO JBUYKUTEISI MOKET YBEIMUUBATHCH
110 OTPEJIETICHHOIO 3HAYEHUS.

HccnenoBaHo BIMSIHUE BBICOTHI TPYHTO3ALEIIOB HA MAKCUMAJIbHYIO CHIIY. TATH
10 CIeTUIeHUI0 (KMPHO BbIJICICHHAs JIMHKS Ha PUCYHKE 5, 0).

[Tpu MasbIX 3HAUYEHUSIX BBICOTHI (Mana3oH 10 oTpe3ka MM) rMeeT MECTO BbI-
KJINHUBAaHHUE TPaka Ha BBITECHSAEMON MPU3ME I'pyHTa. B 3TOM Ciyyae BEAMYMHA I1ara
OKa3bIBAE€TCA OTHOCHUTENILHO OOJIBIION, BCIAEACTBUE YEr'0 HacTh [PYHTa MEXIY TPyH-
TO3allellaMi OCTAETCsS HEPa3pYIICHHOW M €ro HECYWIas CIOCOOHOCTh MOJHOCTHIO HE
peanuzyercs.

[Tpu 3HaYeHHMsIX BBICOTHI B Auama3one oT 0,22 m 100,72 M (Mexay oTpe3kaMu
LL u MM) npoucxoaur mnepeOpMHUPOBAHKE IIEPBAYHON IUIOIIAIKHA CKOJIbKCHHS.
[IpenenvHasd 30Ha rpyHTa, MPUMBIKAKOWIAsl K TPYHTO3alICy, YBEIUYUBAETCS 10 TEX
op, MOKa HE TPOU30MIET CPE3 OCTABILENCS YaCTU I'PYHTA.

[Tpu 3HaYEHUAX BHICOTHEIPyHTO3anCMOB CBhIe 0,72 M (quama3oH mpaBee OT-
pe3ka LL) mpoucxomuT cpes-Bcero “kuprnuda’ TpyHTa, HAXOMSIIETOCS T0J TYCCHHY-
HBIM TPaKOM BO BpeMs TiepBoil (a3bl paspyiieHus. Takas cxema pa3pylieHus aHajo-
rUYHa CXeMe IIPU MaJIbIX 3HAUEHUX Llara rpyHTO3allenoB.

Takum 00pazom, MakCHMajbHas CHJIa TATH, peaiu3yemasi ABUKHUTEIEM, WH-
TEHCUBHO YBEJIMYMBAETCS C POCTOM BBICOTBHI TPYHTO3ALEINIOB 10 ONPEACIEHHOIO 3Ha-
yerus (0,22.M), COOTBETCTBYIOIMIETO TPaHUIE MEXKTY TIEPBBIM U BTOPBIM JHATIA30HOM
(orpe3ox MM). [pu JanbHelieM yBeIUYCHUN BBICOTBI CHJIA TATH U3MEHSACTCS TOJIb-
KO 3a CUET YBEJIIMYEHHUS IUI0IaIe OOKOBBIX TOPIIOB I'PYHTA.

AHAIIUTHYECKUE UCCIENOBaHUS MO3BOJIMWIN YCTAHOBUTH PAIIMOHAIBHBIE COOT-
HOIIIEHUSI MEK/y IIaroM M BBICOTOM TPYHTO3AlIECTIOB, MPU KOTOPBIX peau3yemasi
TpakaMy CHJIA TATH OyJIeT MaKCUMAIbHOU. DTO COOTHOIIEHUE SISl PACCMATPHUBAEMBIX
BBIIIIE YCIOBUN M300paXeHO HA PUCYHKE 6 TUHUEH, paCIOI0OKEHHONW B TOPU30HTAIIh-
HOW KOOpDAMHATHOM IUIOCKOCTH, a JUIsi TPYHTOB C pPa3IUYHBIMU (U3UKO-
MEXaHUYECKUMU CBOMCTBAMH — HAa PUCYHKE 7.

AHalu3 BIMSHUS yIjla HAKJIOHA TPYHTO3alIETIOB HA CUIIY TATU IO CIETUICHUIO
nokasai, 4ro B guanasone or a =70° no « =110° ero BIUsAHKME HECYLIECTBEHHO.

Takum o0pa3oM, MPOBEICHHBIC UCCIIEAOBAaHUS MO3BOJUIN BBISIBUTh U YCTa-
HOBUThH PAallMOHAJIbHBIE COOTHOIICHUS MEXIY IIaroM W BBICOTOM TPYHTO3AlEIOB,
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o0ecreynBarolie MaKCUMaJIbHYIO BEJIMYUHY CUJIBI TSTH, peaiu3yeMoi TpakoM. Bel-

SABJICHBI B3BAMUMOCBA3H MCKAY 3TUMU IIapaMeTpaMu N CXEMaMU paspyHICHUA I'PYHTA.

B uemeepmoﬁ Z2/iaee NaHO OINMMCAHHC SKCIICPHMMCHTAJIBHBIX YCTAHOBOK, ITPUBC-

— JIMHUSA palluOHAJIbHOI'0 COOTHOIICHHA MCIKAY.
I1aroM U BBICOTOH I'pyHTO3alc1IOB

Pucynok 6 — BiusiHue mara u BbICOTbI
TPYHTO3AeN0B HA CHJIY TSTU MO CHENJICHUI0
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1 —rpyHT c'e=45 kllay2 —rpyHT ¢ ¢=60 xIla; 3 —TpyHT C
c=90 klla; 4 — rpynTt ¢ ¢=105 kIla; A —mapameTpsl
TPYHTO3AIICTTOB TUITOBON KOHCTPYKITUH TBHKHTEIIS

Tpaktopa T-170
Pucynox 7 — PanimoHaJIbHbIE COOTHOIIEHUS

MEKAY BbICOTOM M IArOM rPyHTO3aLelNO0B /IS
Pa3HBIX TPYHTOBBIX YCJIOBHIA

JICHBI METOAMKH JTa00PATOPHBIX
HUCCJICIOBAHUM M METOJUKa OIl-
peneneHus HeoOX0AMMOTO YHC-
Ja ONBITOB, MPEJCTaBICHBI pe-
3yJbTaThl IKCIEPUMEHTATBHBIX
HCCIIEI0OBAHNAN U ClIeNIaH UX COF
IIOCTaBUTEIbHBIN aHAINU3 C TE€O-
PETUYCCKUMHU JJAaHHBIMH.

s nccnenoBaHus pas-
pYIICHUS TPYHTA - NOATIOPHOU
CTCHKOHM HCIT0JIB30Bajach yCTa-
HOBKa, HM300pa)X€HHasT Ha pH-
cyuke 8. llommopnas cTeHka
yCTaHABIMBAIACh HA TEJEKKE,
nepeMeIniaeMon BI0JIb OOKOBOM
NIEPETOPOIKUA  C
MaJioll CKOpOCThIO. DTO o0bec-

CTEKIIIHHOM

MEYUBAJI0 BO3MOXHOCTh BHU3Y-
albHOrO HaONIOJIEHUsS 3a pas-
pYLIEHUEM TPYHTA.

Hanpasnenue cmenieHus
IPYHTa IO IOBEPXHOCTU MOA-
MOPHOW CTEHKH (UKCUPOBA-
JOCh MpU TOMOIIHU (IIOrepoB,
KOTOpble OBUIM yCTaHOBJICHBI
CKBO3b OTBEPCTHUSI B MOANIOPHOMU
creHke. Yepe3 OOKOBYIO CTEK-
JSHHYIO TIEPETOPOJAKY IIPOU3-
BOJAWJIACh BHJIEOCHEMKA, IIO-
KaJpOBBI TPOCMOTP KOTOPOU
MO3BOJIMJT  ONPEAEIUTh  IOJIO-
KEeHHUE O0pasyIoIMXCcs IIoIa-
JOK CKOJIbYKEHHS.

Y CTaHOBJIEHO, YTO HANPAaBICHUE CHUJI TPEHUS MEXIAY TPYHTOM U IOIIOPHOU

CTEHKOM 3aBUCHT OT yIJla €€ HakJoHa. [[pn HalBUraHWU MOAIIOPHON CTEHKH C MaJIbIM

YIJIOM HAKJIOHA (I)J'HOFepr OTKJIOHAKOTCA BHHU3, CICAOBATCIIBHO, I'PYHT CMCIIACTCA OT-

HOCHTEJIBHO TIOJIIOPHOW CTCHKH K ee BepimHe (pucyHok 9, a). Takoe HampaBiieHHE
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1 — cTexnsHHAs MEPEeropoIKa; 2 — TEIEKKA,
3 — Hamnpasisomue; 4 — Tpocuk; 5 — 6apa-
0aH; 6 —moAMOpHas CTeHKa ¢ ¢Iorepamu

Pucynok 8 — Cxema
IKCIEPUMEHTAJIBLHON YCTAHOBKH
6)

a — ¢ MalbIM yrIIOM-HAKTOHa (0=45");
B — ¢ GOMBIINM yrIoM HakmoHa (0=135°);
1 — C IPOMEXKYTOUHBIM yTIIOM HaKJIOHA

(oc=900); 0, Iy & — TeOPETUIECKOE TTOJIOKEHNE

TNIOIIAJIOK CKOJIBKECHUSA
Pucynok 9 — Pa3pyuienue rpyHTa
MOANOPHOM CTEHKOM

CMEIIEHUsI TPYHTA SIBJsIETCS OOIenpu-
HSTBIM.

WNuasa xapTuHa HaOmoAaeTcs npu
HAJ[BUTAaHUM TOJIMOPHON CTEHKH C
OOJBIIMM YIJIOM HakjoHa. B aTom ciy-
yae ¢rorepbl OTKIOHSIOTCS BBEPX, YTO
CBUJICTEIILCTBYET O CMEIIEHWU TpyHTa
OTHOCHUTEJIbHO TOATIOPHOW CTEHKH K €€
OCHOBAHUIO BIUIOTH 1O MOMEHTa €rQ
paspyiienus (pucyHok 9, B).

[Ipy mpoMexyTOUHBIX yIJIax Ha-
KJIOHa (IIIOTEepBL-~HE. OTKIOHSIOTCS /10
paspyweHust cpyHTa. O4eBUAHO, YTO U
IPYHT HE (CMeELIaeTcsi ) OFHOCUTEIBHO
MOJIMOPHOM "CTEHKU. 'LaKoe CMeIleHue
NOSIBJIETES JUUIb TOT/AA, KOIJa OTJe-
JIEHHas Tpu3Ma, I'pyHTa OyAeT BbITeC-
HATHCS BBEPX, UTO U 3aUKCUPOBAHO HA
pucyHke 9, 1.

BriBo 0 BIMSHMM yIiia HAKJIOHA
NOANOPHON CTEHKHM Ha HaNpaBJIeHUE
CUJI TPEHUs MOITBEPKIAETCA U IOJIO-
KEHUEM TIUIOLAJOK CKOJIbKEHUS, II0-
CTPOCHHBIX JJIs1 YCIOBUM IKCIIEPUMEHTA
C Y4YETOM JIEMCTBUTEIBLHOIO HaIlpaBlie-
HUS cwil Tpenus (pucyHok 9, O, T, e),
ONPENEICHHOTO B XOJI€ IMPOBEICHHBIX
HKCIEPUMEHTAIbHBIX  UCCJIEIOBAHUM.
W3 pucynka 9 BUIHO, Y4TO yTIIOBOE TIO-
JIO’)KEHUE TUIOMIAJ0K CKOJbXEHUS, IO-
JYy4EHHOE HKCIEPUMEHTAIbHO, COBIMa-
JA€T C PACUYETHBIM MOJIOKEHUEM BO
BCcex ciydasx. Takum oOpazom, mpen-
JIO)KEHHBIE PEKOMEHJAIMU [0 YYeTy
HaIpPaBIICHUS] CHJI TPEHUS AJIsl MOJIOP-

HBIX CTCHOK C ITPOMCIKYTOYHBIMH N OOIBITUMU yIjaMH HaKJIOHA ABJISIOTCA 000CHO-

BaHHBIMM M IIO3BOJISIOT MOBBICUTH TOYHOCTH BBIYMCIICHMN MaCCHUBHOIO JaBJICHUA

I'PYHTA HA IMOAIIOPHBIC CTCHKU.

I[JBI SKCIICPUMCHTAJIbHOTO IMOATBCPKACHHA PE3YJILTATOB, IIOJIYYCHHBIX I10

npempiraracMoMy METoay, HpOBEACHBI HMCCICAOBAHUA B3aMMOJICHCTBUS I'pyHTO3anc-



OB TYCEHHYHOTO JIBIKUTENS ¢ TPYHTOM. VCITomb30BasIcs TPYHTOBBIN KaHas, B KOTO-
POM YCTaHABJIMBAJIOCHh TATOBOE YCTPOMCTBO C TMHAMOMETPOM, CIIyKallee IS mepe-
MEIICHUS MOJICIIA TPAKOB T'YCEHHUYHOTO JABMKUTEINS. J[7151 BU3yalbHOTO UCCIICIOBAaHHUS
MIPOIIECCOB, MPOTEKAIINX B TPYHTE, BAOJIL OOKOBOH CTOPOHBI MOJIEIH TPAKOB yCTa-
HaBJIMBAJIaCh CTEKJISIHHAS CTeHKA. MoJieIh TPaKOB MO3BOJISIA U3MEHSTH IIIar rpyHTO-
3arienoB 10 150 MM, a 3HaueHHEe BBICOTHI BEIOUpaTh U3 psaaa 13 mMm, 20,5 MM, 26 mm.
Mopens UMUTHpPOBAJIa YacTh TYCEHUYHOM IIenu JBMXUTENS TpakTopa T-170 B mac-
mrabe 1:5.

[Ipu mpoBeleHUH AKCIEPUMEHTOB IWHAMOMETPOM H3MEpsUlach KacaTelbHas
cuja COINPOTHUBIICHUsI, JEHUCTBYIOIIAs CO CTOPOHBI TPYHTa Ha MOJICNIb TPAKOB IPHU
Pa3JIMYHBIX COYETAHMUSAX 3HAYCHMM I1ara, BHICOTHI U YIJIa HAKJIOHA TPYyHTO3AICIIOB.
JI71st KaXKJ10r0 SKCIIEPUMEHTA OCYIIECTBIISIICS pacueT rnmapamMeTpoB Ha [IDBM.

CxonuMocTh pe-
3YJIbTaTOB~ 9KCIICPUMEH-
TaJbHBIX " ¥  PACUETHBIX
3HAYCHUM KacaTeJIbHOMN
CHJIBI COTIPOTHUBIICHUS
[PYHTa IIPH BapbUPOBAHUH
nmapaMeTpoB T'pyHTO3alle-
OB B HCCJIEAYyEMBIX IUa-
MMa30oHaX HaXOJHWTCI B
npeaenax or 3% mo 9%,
9TO TOATBEPKIACT aJICK-

BaTHOCTh  PE3YJIbTATOB,
MOJTYYEHHBIX TI0 pa3pabo-
TAaHHOMY METOMdY, OKCIIe-
PUMEHTAIbHBIM JJAHHBIM.
[TokagpoBbeli  Tpo-

CMOTp BHJEO3aMMUCEe Ha
KOMIIBIOTEPE IMO3BOJKJI TIOJTBEPANUTh BAPHAHTHI pa3pylIeHUs TPYHTa, pacCMOTpEH-
HbIC BO BTOPOU I'TaBe, M HMX COOTBETCTBHE YCIIOBUSIM HarpyKeHus Tpaka (pucy-
Hok 10). K.Bapuantam paspylicHHs] TpyHTa OTHOCATCS CpPe3 TPYHTa MO IUIOCKOCTH
BEPIMH TpyHTO3aIenoB (a), BEIKJIMHUBAHUE TPakoB U3 rpyHTa (0), 0Opa3oBaHue BbI-
TECHSIEMOW MPHU3MBI TPYHTA C TOCICIYIONIMM CPE30M IpyHTa HEHAPYIICHHON CTPYK-
Typsl (B), OTAEICHHE MPU3MBI TPYHTA, HAXOMAIICHCS Y 3aHEH IpaHU MPEIbIIyIIETO
rpyHro3arena (r).

Takum 00pa3oM, MOATBEPKICHBI TCOPETUUCCKHE MOJIOKEHHUS O MPOLecce pas-
PYIUICHHS IPYHTa, HAXOASIIETOCsS MKy IPyHTO3aleaMi I'yCeHHYHOTO JIBUKHUTEIIS.
CienoBaTelibHO, Pa3pabOTaHHBIN METOJ] SBIISETCSA MICHTU(PUKAIMOHHBIM HCCICaye-
MOMY TIPOILIECCY.
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3AK/IOYEHHUE
OcHOBHBbIE HAYYHBbIE Pe3yJabTAThI JUCCEPTANNH

1. Ha ocHOBe 3aKOHOMEPHOCTEH TEOPUU MPEIETBHOr0 COCTOSHUS TPYHTOBBIX
Macc ¥ OCHOBHBIX MOJIOXKEHUN, UCTIOJIb3YEMBIX B TEOPUU PE3aHUsl TPYHTaA, pa3pado-
TaH METOJ| aHajdu3a B3aUMOJICUCTBUSA IPYHTA C TPAKOM T'yCEHUYHOTO JBUXKUTEIS,
YYHUTHIBAIOIINK MHOTO(A3HOCTh W aJbTEPHATHBHBIC BAPUAHTHI Pa3pyIICHHs TPYHTA,
MO3BOJIAKOIIMN UMUTHPOBATh Ha [I9BM 3T0 B3auMMOJEHCTBUE C LETBIO ONPEACICHUS
parroHAIBHBIX TECOMETPUUCCKHUX TTapaMeTpOB IpyHTO3amenos [2, 4, 5, 7, 12, 13, 14].

2. lTlpennokeHHbII METOJ aHaiau3a, OCHOBHBIE MOJIOKEHHUS KOTOPOro., Moj-
TBEPXKJICHBl HKCIEPUMEHTATBLHBIMUA HCCIEIOBAHUSIMU (DU3NUECKUX TMPOIECCOB pas-
pPYILICHHUS TPYHTA TPYHTO3alleNIaMH, IO3BOJIMII HaydyHO 000ocHOBath [4, 5,.7,.13]:

— CyIIECTBOBaHUE JIBYX (a3 pa3pylieHus rpyHTa IPyHTO3aleIaMu;

— YCJIOBUSI TOSIBJICHUS TIEPBUYHON IUIOMIAJKUA CKOJIBKEHUS U ec mepedhopMupo-
BaHUS BO BTOPOit ¢a3e;

— aJIbTEPHATUBHBIC BAPUAHTHI Pa3pyIICHHS TPYHTA TPAKOM:

- Cpe3 TPYHTa MEX]y TpyHTO3allenaMu Ha paHHEH CTaJiuu B3aUMOJICHUCT-
BUS;
- cpe3 rpyHTa mnociie o0pasoBaHUs TEpes TPYHTO3AIEIIOM BBITECHSIEMOM

TIPU3MBI,

- cpe3 rpyHTa MPU HAKJIOHE TUIOIIAAKA CKOJIBKEHHUS 1O KPUTHYECKUX 3HA-

YyeHUH,

- BBIKJIMHUBAHKE TPaKa U3 IPYHTA HA BBITECHSEMOM MPU3ME;
- pa3pyllieHre FPyHTa y 3aJiHel rpaHu NpebIAyIero rpyHTo3alena,

— HauOoJsiee MOJNIHOE MCMOJIb30BaHUE HECyUIeH CIOCOOHOCTU TPyHTa MpPU €ro
cpe3e BO BpeMs BTOpOH (ha3bl pa3pyllieHUs B YCIOBUSAX, OJU3KUX K YCJIOBHUSIM BbI-
KJIMHUBAaHMSL TpaKa.

3. Vcxons u3_TeOpEeTHUECKUX HCCIeI0BaHUM, nMpoBeneHHbIX Ha [I9BM ¢ wuc-
M0JIb30BaHUEM Pa3pabdOTaHHOTO MPOTrPaMMHOTO OOEcleueHUs Ha OCHOBE YHUBEp-
CaJILHOTO SI3bIKA, POTPAMMHUPOBAHUSI BHICOKOTO YPOBHS, YCTAHOBJIEHBI B3aUMOCBSI3H
MEXITy T€OMETPUUECKUMU TTapaMeTpaMH IPYHTO3alECIIOB U peaju3yeMoil UMH CHUJIOM
TSATH IPUMCHATEILHO K TpakTopy T-170[4, 5, 16]:

— yBeJIMYeHHeE 11ara rpyHnro3aienoB 1o 3HadeHuid 390..410 MM no3BosisieT yBe-
JUYUTH CUITY TATH 1O creruieHuto Ha 9-11%;

— YMEHBIIICHUE BBICOTHI T'PYHTO3AIIENIOB JIO 3HAYeHUU 22..24 MM He OKa3bIBa-
€T CYLIECTBEHHOT'O BIMSHUS HA CUITY TSTHU IO CIETUICHHIO.

[Tomy4yeHsl panoHaIbHBIE COOTHOIICHHSI MEXIY IIIaroM U BBICOTOM, obecrie-
YUBAIONIME HAWITYUIINE TATOBO-CIICITHBIC Ka4yeCTBAa TYCEHUYHOW MAIlIMHEI TPU €€ pa-
00Te Ha Pa3TMYHBIX KATETOPUSIX TPYHTA.
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4. VI3 aHanu3a CYIICCTBYIOIIMX METOJOB pacueTa M MPOBEACHHBIX IKCIICPH-
MEHTaJIbHBIX MCCIICIOBAaHUHN C (hUKCAITUEH MOJI0KEHUS TUTOMAA0K CKOJBXEHUS B MO-
MEHT Pa3pyILICHUs TPYHTA BUACOCHEMKOW BBISIBIICHA B3aUMOCBS3h MKy YIJIOM Ha-
KJIOHA TIOJAMOPHOW CTEHKM W HAIpaBJICHUEM CHJI TPCHHs, Ha OCHOBAaHUU KOTOPOM
YTOYHEHA METOJMKA pacueTa MacCUBHOTO JIAaBJICHUS T'PYHTA Ha TOJIOPHYIO CTEHKY
IIpH MIPOMEXKYTOYHBIX U OOJIBINKX yIiIax ee HakiaoHa [1, 3, 6, 8, 9, 10, 11].

5. ComocTaBHUTENbHBIN aHATU3 PE3yJIbTATOB, MOJYYCHHBIX 10 pa3padOTaHHOMY
METOJY, C SKCTICPUMEHTAILHBIMU JAHHBIMH TTOKA3aJl, YTO WX PACXOXKICHUE HE Tpe-
Beiraet 9%. I1pu 3TOM MoATBEpXKACHA KaUeCTBEHHAS KapTHHA Pa3pylICHUs TPYHTA.
Ha ocHOBe COIOCTaBICHUSI PACUETHBIX CXEM pPa3pyIICHHUS peajbHBIM CXeMaM yCTa-
HOBJICHO, YTO MpeJIaraéMblii METOJT MOYKET OBITh MCIIOJB30BaH ISl BHIOOpA U ONTH-
MU3AIIH PAlHOHAIBHBIX TEOMETPHUECKUX IMapaMeTPOB IpyHTO3aLenos [15, 17].

Pexomenganuu mo MNPAKTHICCKOMY UCII0Jb30BAHNIO PE3YJ/IBTATOB

Pa3pa6OTaHHLIﬁ MCTOA aHaJIn3a MOKCT HUCIIOJAb30BATHCA B, CIICIHUAJIM3UPOBAH-
HBIX KOHCTPYKTOPCKHX OTACJIaX HpGI[HprITPIﬁ, p33pa6aTBIBaIOH_[I/IX ABUIKUTCIIN T'yCC-
HUYHBIX TsAradeu. Bo3amMoxxHO ero IMPUMCHCHHUC WU IIPpU IIPOCKTUPOBAHNHN I'YCCHUYHbBIX
JICHT, OACBACMBIX Ha ITHCBMATHYCCKHC KOJCCA TPAKTOPOB.

Ilo pe3ynpraTaMm aHanu3a NMPOBEICHHBIX MCCICHOBAHUM NPEMIOKEHBI yCTPOU-
CTBA, MO3BOJIAIOIIME MOBBICUTH CUITY TATU IO CLEIVICHUIO T'YCEHUYHOTO JIBHIKUTEINS
Ha 9-11%, HOBH3HA KOTOPHIX MOATBEPIKACHA ABTOPCKIUMH CBHAETEIHCTBAMH HA IIO-
ae3nyro mozaenb [20 , 21], a Taxke TIpeioKeHsl yCTPOMCTBa, CIIOCOOCTBYIOIINE 3a-
[IIyOJICHUIO TPYHTO3alleNoOB,. HOBU3HA KOTOPBIX MOATBEPKIEHA aBTOPCKUMHU CBHU/IE-
TENbCTBAMH Ha n300peTerre [18, 19].

[Iporpammuoe obecrneuerne, paspadboTaHHOE HAa OCHOBE MPEIaraéMoro MeTo-
Ja, IPUHATO K UcHoiib30oBaHii0 PYII «Munckuii TpakTopHbIi 3aBOI» U B y4eOHOM
npouecce kapeAapbl «CAIITMuO». Dxonomuueckass 3(p(HEKTUBHOCTh OT HMCMOJIb30-
BaHUS MPOFPAMMHOIO OOECHEYEHHS U TMOIYYEHHBIX MPU €ro MOMOILU Pe3yIbTaToB
JNOCTUTAETCS 3a CUET:

— CHW)KCHUS BpEMEHHM Ha MPOECKTUPOBAHUE NPU OJHOBPEMEHHOM YIIYUYIIEHUU
ero KayecTBa IOCPEACTBOM ydeTa OOJBIIEro KOJIWYECTBAa MCXOJHBIX MapaMmeTpoB U
IIPOBEJEHNUS PACUETOB 10 COBPEMEHHBIM METOIMKAM;

— CHMIKEHHS 3aTpaT Ha [IPOBEJCHNUE dKCIIEPUMEHTAIBHBIX UCCIIETOBAHUM.

JanbHelilee pa3BUTHE HAyYHBIX IOJIOKEHUM, W3JIOKEHHBIX B 3TOU pabore,
1eJ1eCO00pa3HO MPOBOAUTD IO CJIEAYIOLIUM HAIMPaBICHUSM:

— onTtuMu3anus GOpMbl U PACCTAHOBKH COCTABHBIX I'PYHTO3ALCIIOB IO JIMHE
TyCEHUYHOMU 1IenH;

— COBEPILICHCTBOBAHHE METOJA pacyeTa TATOBBIX YCHIIMM NMPUMEHHUTENBHO K
KOCOPaCIOJIOKEHHBIM IPYHTO3aLIETIAM.
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P23IOME
KynaGyxay Apuem YnanzimipaBid
[TaBBITIIPHHE MATaBa-CUAITHBIX SKACIEH TYCEHIYHBIX IIATAY0Y IIIIXaM BbIOApy
reaMeTPBIYHBIX TTapaMeTpay rpyHTa3arpnay

KaouaBbisi CJI0OBBI:  METOJbIKA pasiikKy; TyCEHIYHBl pyxad; TpakK;
IpyHTa3aldIl; Byrajd Haxuly IUIALOYKI CJI3TaHHS; CUIaBbIA 1 TeaMeTPBbIYHBIS
napameTphbl.

MbdTa padoThl. pacmpaiioyka aHaJiThlYHAra METaay aHali3y Yy3aeMaa3esHHS
Tpakay TyCeHIYHara pyxada 3 TpyHTaMm, sKi 3a0sicriedBae BbIOap TreaMeTphIYHBIX
napameTpay rpyHTa3ampmay, IITO MajsIIarlb ISraBa-CudIHbI SIKacll pyXadoy
T'YCEHIYHBIX LIATAY0Y .

CrBap3HHe aHaJiTBIYHAra  MeTaay  aHaJjizy ~-0asipaBajacsi  Ha
METaJJJIariuHbIX TPBIHIINAX TIOPBIl I'paHIYHAra CTaHy I'PYHTaBbIX Mac | Ha 0Oa3e
CYYacHBIX YSYIEHHSY Mpa MeXaHiKy pa30ypIHHS IPYHTY.

HaBykoBasi HaBi3Ha aTpbIMaHbIX BbIHIKAY. AOrpyHTaBaHa T3apiIThlyHA 1
namBep/pkaHa AKCIEephIMEHTANbHA —TallakdHHE a0 mmardasHacii pa30ypIHHS
TPpYyHTY, pa3MelIyaHara Taj TpakaM  TYCeHIlbl. BBIAYIeHbl albTIPHATHIYHBIS
BapBISHTBI pa30ypaHHS TPYHTY | yMoBax IX.1sgudHHs. Ha acHoBe aHamizy ¢iziunara
MaJllOHKa Pa30ypIHHs TPYHTY pacrpaliaBaHbl, AHATITBIYHBI METa]  PasiiKy
reaMeTpPhIYHBIX 1 CUIaBBIX MapamMeTpay, XapaKTapbl3yIO4blX IITa pa3OypIHHE, SKI
yniuBae (pi3ika-MeXaHIUHbIS YHACHIBACIl FPYHTY 1 TE€aMETphIUHbIS MapameTpbl
rpyHTazaipnay. Meraja ykimoyae ¥ cs0e aHaliThIYHbI pa3iiik ByIjia HaXuly TUISIOYKI
CIII3TaHHs, siKasg aOMsKOYBae 30HY IpaHivHara CTaHy IpyHTY Iepaj rpyHTasalpmam,
pasliKk ycToMIBacli TPYHTY HENapyllaHal CTPYKTYpbl, pa3MellyaHara IaMix
rpyHTa3aIpnamMi ¥ 3anexHacill aj Harpysak, J3C¢HHIYaroubIX Ha Tpaki, a Takcama
pasiik ciiaBbIX ‘T1apamerpay. BbIsSyacHbl YIUIby Ha CLIy I [a CYAIJICHHIO
AaCHOYHBIX “[E€aMETPBIYHAIX |, MMapaMeTpay TrpyHTazalpnay, na s[Kix aaHocdlla iX
BBIIIBIHSA, KPOK | ByTas Haxijoy, YCTaHOYJCHBI pallbITHAIbHBIS aJHOCIHBI IMaMix
KpOKaM | BBINIBIHEH. IPYHTa3ampnay mnpel padolie Ha IPyHTaxX 3 PO3HBIMI (i3ika-
MEXaHIYHBIMI Y1aCHIBACIISIMI.

JlacnenaBanbl acabiiBacili pa30ypaIHHs IPYHTY NaANOpHAl CIIeHKaii, Ha aCHOBE
SKIX JTaI3€HBI PIKaMEH/IAIbI1 11a Pa3IiKy MaJIOPHBIX CIICH 3 BSUIIKIM BYTJIOM Haxiiy.

[IpamanaBaHbl MeTa] MOJKa BBIKAPHICTOYBAIlA /IS aHAII3y Y3aeMmaa3esHHS
TpaKay pyXxayoy TyCEHIUHBIX LSIradoy 3 IPyHTaM y 3ajeKHACII aja AaThblYHail ClITbI
wirl 3 MoTail BeIOApy reaMETPHIYHBIX ITapaMeTpay I'pyHTa3aldIay, 3a0sACcrneuBarbiX
naBeJTi U9HHE [SIraBa-CUYAITHBIX SKACIEH TYCEHIYHBIX [ATa40Y .

I'anina npeiMsineHHs. [IpackTaBaHHEe pyXadyoy I'yCEHIUHBIX I[SITA40y.
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PE3IOME
Kynabyxos Aprem BrnanumupoBuy
VYayuuieHue TSIroBo-ClENHbIX KaueCTB I'yCEHUYHBIX TArayeil myTeM BoIOopa
r€OMETPUYECKUX NTAPaMETPOB IPYHTO3ALENIOB

KiroueBble ciioBa: METOJ aHaJIN3a, FYCGHI/ILIHLII‘/JI JBUJKHUTEIIb, TpaK,; I'PYHTO-
3a1en, yroJ HakJIOHa INIOIAJKH CKOJIBKCHHA,; CUJIOBBIC U TCOMETPUYICCKHUEC IMapaMeT-

pHI.
ean paGoThl. pa3paboTKa aHATUTHYECKOTO METOJIa aHalh3a B3aWMOJIEHCT-

BUS TPAKOB T'YCEHUYHOTO JIBMIKUTENS C TPYHTOM, 00€CIIEYUBAIOIIETO BHIOOP TE€OMET-
PHUYECKHUX IMapaMeTPOB TPYHTO3ALEIOB, YJIYYIIAKIIMX TATOBO-CLECIHbIE KayecTBa

JIBUKUTEJIEH TYCEHUYHBIX TATAYECH.

Co3naHue aHAJMTHYECKOr0 MeTO/a aHaJu3a 0a3UPOBAJIOCH HA METOJI0JI0-
TUYECKHUX MIPUHIMINAX TEOPUHU MPEACIBHOIO COCTOSIHUSI TPYHTOBBIX Macc-M HAa OCHOBE
COBPEMEHHBIX MPEACTABICHUN 0 MEXAaHUKE pa3pyILICHUS IPYHTA.

HayuyHasi HOBH3HA NOJIy4YeHHBIX pe3yJbTaTOB. O00CHOBAHO TEOPETUYECKU U
MOJATBEPKIACHO HKCIEPUMEHTAIBHO MOJIOKEHUE <O "MHOrO(a3HOCTH pa3pylICHHS
IPYHTA, PACIOJI0KEHHOTO MOJI TPAKOM TI'yCEHULBI. BEISBICHBI AIbTEPHATUBHBIE Bapy-
aHTBI pa3pylLIeHUs] TPYHTA U YCIOBUS X HOpoTeKkanus. Ha.ocHoBaHuu aHanusa ¢pusu-
YECKOM KapTHUHBI pa3pylIeHUs TpyHTa pa3padoTaH aHANMTHUYECKUH METOJ pacyera
F€OMETPUYECKUX M CHJIOBBIX ITAPAMETPOB, XAPAKTEPU3YIOIIMX OTO pa3pyLICHHUE,
YUHUTHIBAIOIIMKA (PU3UKO-MEXaHUUYECKHE CBONCTBA TPYHTA M T'€OMETPUYECKHUE Iapa-
METpBl TpyHTO3alENnoB. MeTo ‘BKItO4YaeT B Ce0d aHATUTUYECKUN pacyeT yria Ha-
KJIOHA IUIOIIAJIKH CKOJIBXEHUS, OTPAaHMYMBAIOIICH 30HY MPEAEIBHOTO COCTOSIHUS
IPYHTa Iepes TPYHTO3aUENIoOM, pacdyeT yCTOMYMBOCTH TPYHTAa HEHAPYLIEHHOW CTPYyK-
TypPBI, PACIIOJIOKEHHOI'O MEXKy TPYHTO3aleNaMHd B 3aBUCHUMOCTH OT HArpy3oK, Jei-
CTBYIOIIMX HA TPAaK, a TaKKE PACUYET CUJIOBBIX IAPAMETPOB. BBIABICHO BIMSAHUE Ha
CUJIy TSTH MO CLEINIEHUIO OCHOBHBIX F€OMETPUYECKUX [TAPAMETPOB IPYHTO3ALIETIOB, K
KOTOPBIM_OTHOCSTCSI UX BBICOTA, IIAr ¥ YTroJ HAKJIOHA, YCTAHOBJIEHBI PAllMOHAJIbHbIE
COOTHOIIICHHS MEXIYIIaroM M BBICOTOM I'pPyHTO3alENOB MpU paboTe Ha TPyHTaX C
pa3IUYHBIMU (PU3UKO-MEXaHUYECKUMU CBOWCTBAMM.

NccnenoBalbl 0COOEHHOCTH pa3pylLIEHUsI TPyHTa MOJIMOPHON CTEHKOM, Ha OC-
HOBAaHUU KOTOPBIX JaHbl PEKOMEHJAIMU TI0 PacyeTy MOJMOPHBIX CTEH C OOJIBIIUM
yTJIOM HaKJIOHA.

IIpennaraemplii METOJ MOKET MCIIOJIB30BATHCS JI aHAJIW3a B3aUMOJCHCTBUS
TPAKOB ~ IBMKUTEJIEH T'yCEHUYHBIX TAradye€il C TPYHTOM B 3aBHCUMOCTH OT KacaTellb-
HOM CHJIBI TSTM C LEJIbI0O BhIOOpAa TE€OMETPUUYECKUX MapaMeTpPOB TPYyHTO3AIEIOB,

o0ecTeunBaIOIINX YBEIIMUCHHUE TATOBO-CIICITHBIX KAYECTB I'yCEHUYHBIX TATaueH.
Oo6aacTs npuMeHeHus. [IpoexTrpoBaHne IBUKUTENEH I'YCEHUYHBIX TATAyeH.
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RESUME
Kulabuhov Artem Vladimirovich
Improvement of traction and coupling properties of track-type tractors by choosing
geometrical parameters of soil gears

Key words: analysis method; track-type propulsive agent; track; soil gear; slid-
ing areaincline angle; force and geometrical parameters.

Purpose of the work: creation of the analytical method of analysis of track-
type tractors tracks with soil, providing to choose geometrical parameters of lugs, im-
proving traction and coupling properties of propulsive agents of track-type tractors.

Creation of analytical method of analysis was based .on' methodological
principles of limit soil mass condition and theory based on madern notions.about soil
destruction mechanics.

Scientific newness of the results. The proposition about polyphase of soil de-
struction which is under the track of the crawler has been theoretically substantiated
and experimentally proved. Alternative variants'of ‘soil destruction and conditions of
their progress have been found out. On the basis of soil destruction physical picture
analysis an analytica method of calculation of geometrical-and force parameters
characterizing the destruction has been worked out. The 'method takes into account
physical and mechanical soil propertiesand geometrical parameters of soil gears. The
method includes analytical calculation of diding areaincline angle, limiting the limit
condition zone of soil gear, soil firmness calculation of not broken structure, which is
between soil gears depending on loads given to atrack, and force parameters calcula-
tion. Influence on the main.geometrical parameters of soil gears such as height, step
and incline angle on.traction force has been found. Rational relations between step
and height of soil gears while operating on soils with different physical and mechani-
cal properties have been stated.

Peculiarities of soil destruction by a breast-wall have been researched. Rec-
ommendations on breast-wall with a big inclination angle calculation have been
given.

The method-offered can be used for the analysis of the interaction of tracks of
crawler tractor. propellers with soil depending on the tangential force of the traction
with the purpose of choosing grouser geometric parameters providing the increase in
traction-engagement properties of crawler tractors.

Application field. Track-type tractors propulsive agent design.
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