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OO6cyxnaroTcs pe3yiabTaTbl KOHEUHO-JIEMEHTHOTO MOJEIMPOBAHUS MEXaHUKU KOHTAKTHOTO
B3aUMOJICHCTBUS MaJlOpPa3MEpPHBIX OINOPHBIX AJIEMEHTOB (CTON) IIArallUX MAaIlUH CO
cnaboHecymuMu rpyHramu. ChopMynupoBaHa IUIOCKas KOHTAKTHas 3ajadya Ui JKECTKUX CTOI
NPSIMOYTOJIBHON (OPMBI, B3aMMOACUCTBYIOIINX C YHIPYTOIUIACTHYHON OIOPHOW IOBEPXHOCTHIO.
[IpuMmeHsuInCh  HENMHEWHBIE MOJEIM IIOBEIEHUs TIpyHTa IpU HarpykeHHH. PeanusoBan
JBYXOTaIlHBI WTEPALMOHHBIM AJITOPUTM PELICHUS pPACCMATPUBACMOM HEJIMHEWHOW 3aJaud B
BBIUUCIIUTENILHON cucTeMe KOHEeYHO-31eMeHTHoro aHanu3a ANSYS. 3anaua pemanach B ycrnoBHusX
OonpImx J1eopManuii OMMOPHON MOBEPXHOCTH. Pe3ylbTaThl MOJETHPOBAHUS TOKA3AIH, YTO MPHU
B3aMMOJCHCTBUM CTOIBI Majoro pa3sMepa C OINOPHON IOBEPXHOCTbK) HArpy:K€H JOCTaTOYHO
Oonpmiol 00beM rpyHTa. [Ipy HOPpMATFHOM Harpy>KeHUU HauOOJIbIINE HAMIPSHKEHHS U JeOopMaluu
UMEIOT MECTO HENOCPEICTBEHHO IO/ CTONOH. 31eCh MOXKET HMMETh MECTO pa3pylleHue
nouBorpynta. Ha Hopmupyemoil rinybune 0,5 M HampsbkeHus yMmeHblIaroTcs. Bepxuuii crioi
IpYHTa OCTaeTcs MaloHarpy>keHHbIM. IloMuMO BepTUKaNbHBIX JedopMaluii HMEET MecCTO
«BBIJIABJINBAHME)» TPYHTa BIPABO M BJIEBO M3-10J cTOmnbl. [Ipm caBuraromen Harpyske Mo
HampspkeHUH u  JegopManuil  yTpauumBalOT CHMMETPUYHBIM XapakTep. 30HBI HaWOOJIBIIMX
SKBUBAJIEHTHBIX HaNpsHKEHUM M JedopManuil CMEHaloTcs B CTOPOHY JIEHCTBUS KacaTelbHOM
Harpy3ku. HauOomnplnne TpyHTOBBIE HAIpsDKEHUS MMEIOT MECTO IOJ CTONMOM M Ha OOKOBOM
ITIOBEPXHOCTHU CTOIBL. B HampaBileHNH CIBUTaroIIed Harpy3Ky CyIIECTBEHHO HATPY>KEH BECh MAaCCUB
IpyHTa BKJIIOYasl €ro BepxHUe ciou. BOnMM3u cTomnbl, B 30HE HAMOOIBIINX HANPSKEHUH, TOSABISAETCS
XapaKTepHBIA y4acTOK, TJi€ TPYHT BBIAABIMBAETCS BBEPX. 37€Ch UMEET MECTO MPOLECC 0OpaTHBIM
YyIUIOTHEHUIO TrpyHTa. [IoKa3aHO, 4TO HMCIONB30BAaHUE CTOI C MAJIOM ONOPHOU MOBEPXHOCTBIO
MIPUBOJIUT K HEXKENATeJIbHOMY POCTY TPYHTOBBIX HamlpsKeHUI B 30He KOHTakTa. C Ipyroil CTOPOHBI
y Majaopa3sMEpHBIX CTOI UMEET MECTO YMEHBIIEHHUE 30Hbl YINIOTHEHUS II0YBBI U MEHBIIIE HAIPYKEH
ee BepxHUU cioil. Taxxke y Manopa3MEpHBIX CTOI ONOpPHAas MOBEPXHOCTh HCIONb3yeTcs Ooiee
3pGEeKTUBHO — HANpsHKEHHUs O ee JUIMHE paclpenestorcss Oojiee paBHOMEpHO, a OoKoBas
ITIOBEPXHOCTH BBIITOJIHAET POJIb TPYHTO3ALIETIA.

Knrwuesvie cnosa: WCIZCZIOWMIZ ()GMDfCumeJZb, 83auUMOo0elicmeue OBUNCUMENS C CPYHMOM,
KOHmMaxkmmHoe 63&14]%0661201’1’181/{8, mamemamudeckoe Moc)eﬂupoeanue, HANpANCEHHOE CO-
CmosHuUue epynma.

The results of finite-element modeling of the mechanics of contact interaction of small-sized
support elements (feet) of walking machines with weakly bearing soils are discussed. A flat contact
task is formulated for rigid feet of a rectangular shape interacting with an elastoplastic supporting
surface. Nonlinear models of soil behavior under loading were used. A two-stage iterative algorithm
for solving the non-linear problem in ANSYS computer system of finite element analysis is imple-
mented. The task was solved under conditions of large deformations of the supporting surface. The
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simulation results showed that a sufficiently large amount of soil is loaded during the interaction of
a small foot with a supporting surface. Under normal loading, the greatest stresses and strains occur
directly under the foot. Here may happen the destruction of the soil. At a standardized depth of 0.5
m, the stress decreases. The top layer of soil remains lightly loaded. In addition to vertical defor-
mations, there is a “squeezing” of soil to the right and left from under the foot. With a tangential
load, the stress and strain fields lose their symmetrical nature. The zones of greatest equivalent
stresses and strains are shifted towards the action of the tangential load. The greatest ground stresses
occur under the foot and on the lateral surface of the foot. In the direction of the tangential load, the
entire mass of the soil, including its upper layers, is substantially loaded. Near the foot, in the zone
of greatest stresses, a characteristic area, where the soil is squeezed up, appears. The reverse process
of compaction of the soil takes place here. It is shown that the use of feet with a small supporting
surface leads to an undesirable increase in soil stresses in the contact zone. On the other hand, in
small feet, there is a decrease in the soil compaction zone and its upper layer is less loaded. Also,
for small feet, the supporting surface is used more efficiently - the stresses along its length are dis-
tributed more evenly, and the side surface acts as a grouser.

Keywords: walking mover, mover interaction with soil, contact interaction, mathemati-
cal modeling, stress state of the soil.
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Benymas otpacipb cenbckoro xossictBa Poccuu 3T0 pacTeHHEBOJCTBO, a 3€PHOBOE XO3SIHCTBO
SBIISIETCS €0 KIIIOYEBBIM 3BEHOM. [loaTOoMy TexHMYeckoe oOecrieueHre MpPOM3BOJICTBA 3€pHA -
npuopuTeTHas 3agaya. Oco0oe MecTo B ATOM psiay mpobiem, TpeOYIOMMX MPUHATHS MPABUILHBIX
pelieHnit 0TBOUTCS yOOpKe 3€pHOBBIX KyiabTyp. OnHUM K3 Haubosiee MepCcrleKTUBHBIX CIIOCOO0B
yOOpKH OCOOEHHO B CJIOXHBIX TIOTOJHBIX YCJIOBHUSX SIBJIS€TCS HMHIYCTPUAIBbHO-TIOTOYHAS
TEXHOJIOTUSI CO cOOpOM BCEro OMOJIOTMYECKOTO ypokas M 00paboTkoil ero Ha craunuonape. Ilpu
3TOM Hcnonb3yeTcs noseBas MamuHa MVYII-150, u3menbuaronias xiaeOHyl0 Maccy C BbIIACICHHEM
13 KoiochkeB 70 85—90% 3epHa 6€3 TpaBMUpPOBAHUS 3€pHA, YTO IMOJOKUTEIHHO BIHUSET KaKk Ha
MOBBIIIEHUE HYHEPIUU NMPOpACTaHMs, TaK U Ha JIAOOPAaTOPHYIO M IOJEBYIO BCXOXKeCTb. Tpedyercs
pa3paboTka cernapaTopa M3MEILYCHHOTO BOpOXa CHOCOOHOTO 3((PEKTUBHO BBIACISITH CBOOOIHOE
3€pHO C MUHMMAJIbHBIMH CXOJaMH €r0 B CTallMOHAPHYIO MOJIOTHIIKY.O030p Hay4HO-TEXHHUYECKOU
JIUTEPATYPHI, aHanus paboThl COBPEMEHHBIX armaparoB TO3BOJINII MPENI0KUTH
MOJIEPHU3UPOBAHHYIO KOHCTPYKIMIO CemapaTopa HM3MeIbYeHHOIO0 BOPOXa 3EPHOBBIX KYJIBTYD.
SKCHepHMeHTaIII)HBIe HCCIICOOBAaHUA C LEJIBIO MPOBEPKHU KAUCCTBCHHBIX rokazarejieil ero pa6OTBI
MPOBOJIMIIMCH TIPU 00pabOTKe M3MENbYSHHOM XJIEOHOM Macchl ¢ COOTHOIIEHHMEM MAacChl 3€pHa K
Macce cosombl 1:1,6. Cpennsis mogada u3MeILYeHHOTO BOPOXa B cemaparop coctarisuia 8—10 kr/c.
Jlns cenmapaiiuyl M3MEJNIbYEHHOTO BOPOXa HAMHU TNPEAJIONKEHO TEXHUYECKOe YCTPOWCTBO C Tpems
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