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[TprMeHeHne HEPTrOHACKHIIIEHHBIX TPAKTOPOB, BXOAAIIMX B COCTAB MALIMHHO-TPAKTOpHBIX arperatoB (MTA), orpa-
HUYUBAETCS BHICOKMM BO3/IEHCTBHIEM UX ABIKUTENEH (1ehopMaTopoB) HA MOUBY. YBEIUUEHHUE MACCHI TPAKTOPOB, MHOTO-
grcieHHble mpoxoabl MTA 1o 1Moo pUBOAST K Upe3MEPHOMY YIUIOTHEHHIO TTOYBEI, YTO COTIPOBOXKIACTCS N3MEHEHUEM
ee Qr3nKo-MexaHNYeCcKHX CBOMCTB. Pa3pyIieHHas CTpyKTypa ITOYBBI HE BOCCTAHABIIMBAETCS [TOJTHOCTBIO, B PE3YNIbTATE Ue-
T'O UHTEHCHBHO 00pabaThiBaeMas MoYBa ¢ TEUEHUEM BPEMEHH JIETPAIUPYeT, U B KOHEYHOM UTOTE BCE 3TO HAPYIIAET 3KO-
Joruto arponanamadTos. [y pacuera moxkasaTeneil yIIOTHEHHS TOYBBI IPUMEHEH SHEPTeTHUECKUI METOI, OCHOBAHHBIH
Ha 3aKOHOMEPHOCTSIX IOTJIOLICHNS SHEPTHU PA3TUYHBIMU CTIOSIMU TT0YBBL. [10TydeHb! 3aKOHOMEPHOCTH YITOTHEHHS IOYB
C TUIOTHBIM OCHOBAHWEM IIPU PA3IMYHBIX peKUMax HarpyxkeHus. [IpoBemeHHBIE MCCIETOBAHMS ITOKA3bIBAIOT, YTO MPU
nasnennu 150 xITa Ha 1epHOBO-TIOA30MUCTYIO JIETKOCYITIMHUCTYIO TIOYBY BIAKHOCTBIO 19,2% MIOTHOCTD YBEIMYMIACH
¢ 970 1o 1260 kr/m’. TTokasanu, 4To yBeTMUeHHe KOIMUECTBA OCeH XO0BOI CHCTEMbI IIPH COXPAHEHUH 00IIel Harpy3Ku
CHIDKAET YIUIOTHEHHE BEPXHETO CIIOS TTOYBBI M BBICOTY YIUIOTHSAEMOTO ciosi. [Ipu yBenmmueHny KOoJIMYecTBa OCeil CBBIIIe
YeTHIPEX MHTCHCUBHOCTH YOBIBAHUS YIUIOTHEHHUS 3aMETHO CHIDKAETCS. YCTAHOBWIIN, YTO TIPH COXPAHEHUM TABJICHUS HA
TIOYBY MOCTOSTHHBIM (pa3Mephl KOJIeC YBETMUUBAIOTCS MTPU YMEHBIIEHUN KOJMIECTBA OCEH) IS CHITBHO YIIPOUHSIONIHAXCS
MOYB INIyOMHA Cliea CHIDKAETCS C YBEIMYEHHEM KOJIMYECTBA ocel X00BOi cucteMbl. Ha cnaboynpouHsomuxcs mouBax
3 pexT yMeHbIeHNs TITyOUHEI Clieia U YIUIOTHEHHUS TIOYBHI TPU YBEMYECHAN KOJMIECTBA OCEH HIDKE TI0 CPABHEHUIO CO
c1enoo0pa3oBaHieM Ha CHIIBHOYIPOYHSONMXCS mouBax. [lokasanm, 4To Ha yBIAKHEHHBIX CITa00YIMTPOUHSIOMIUXCS MO-
YBaX JUIS CHIDKEHHS TIyOUHEI criena 3QQEeKTUBHO yBeTMUCHIE KOINYECTBA OCe 1 pa3MepoB Kojtec. Ha mepeyBiakHeHHBIX
TIOYBAX JIYUIlle YBEINYUTD Pa3Mephl OTIOPHOH MMOBEPXHOCTH X0JI0BOM crcTeMbl. [1py MOBBIIIEHHH KOTMYECTBA OCEH CBBIIIE
YEThIPEX NHTEHCUBHOCTh YOBIBAHUS INIOTHOCTH CUIIBHOYIPOUHSIOMINXCS TOYB CHUKAETCAL.
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Use of the powerful tractors as a part of the machine-and-tractor units (MTU) is limited to high impact of their
propellers (deformers) on the soil. The increase in tractor weigh and the multiple MTU passes result in overconsolidation of
the soil. As a result, physical and mechanical soil properties are modified. The modified quality of soil structure is difficult
to be restored entirely. As a result the intensive tilled soil degrades with time and all that creates the ecosystem disbalance
of cultivated land. The power method based on regularities of absorption of energy by various soil layers was applied to
calculate indicators of soil consolidation. The energy method based on the regularities of the energy absorption by different
soil layers was applied to calculate the soil consolidation rate. The conducted researches show that at a pressure of 150 kPa
and humidity of 19.2 percent the soddy podzolic loam sand soil density increased from 970 to 1260 kg per cubic metre. The
increase in number of the drive system axles can reduce the consolidation of the topsoil as well as lower layer. The intensity
of decrease of soil panning considerably decreases when quantity of axes is over four. If the pressure upon the high work-
hardening soil is constant (the sizes of wheels increase at reduction of axes quantity) then the reducing of the dip of the
wheel track can be obtained by increasing the number of the drive system axles. On the low work-hardening soil the effect
of reduction of depth is not so much. Increasing the number of axles and the size of wheels for low work-hardening moisty
soils is equally effective for reducing the dip of the wheel track. For the overmoist soils it will be better to increase the sizes
of a basic surface of running system. If the number of axes is more than four then the decrease of high work-hardening soils
consolidation will be less intensive.
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MaTOPOB) MAIIMHHO-TPAKTOPHBIX arperaTon
(MTA) Ha TOYBY CHMIKAET yPOKANHOCTD CEllb-
CKOXO3SIHCTBEHHBIX KYJIBTYP: 36PHOBBIX B CJIEIaX TPaK-
TopoB —Ha 10-15%, xopuekyoHemnono —Ha 20-30%.
ITon Bo3neiicTBHEM IBUXKUTENEN TPAKTOPOB U CEJIb-
CKOXO3SIMICTBEHHBIX MAIITUH TBEPAOCTH TIOYBHI YBEIIH-
yuBaeTcs B 2-3 paza. Kpome Toro, yiensHoe compo-
THUBJICHHUE ITPU 00pabOTKE MAXOTHOTO CIIOSI TIOCTIE ITPO-
X0J1a TPAKTOPOB NOBHIIIAeTCs Ha 15-65%, a TpaHcopT-
HBIX CPENICTB U KoMOaitHoB — Ha 60-90% [1, 2].

ITpu MHOTOKpPATHOM BO3IEHCTBUHU HA ITOYBY ITPO-
HUCXOQUT HAKOIJICHUE YIIJIOTHEHUS KaK B MAXOTHOM,
TaK U B IOJMaXO0THOM ropuszoHTax. [1noxas 3amenka
CeMSsTH M3-3a 00pa30BaBIIIelicsl KOJIEH, BBICOKAS TIIIOT-
HOCTB IMOYBEHI IO cjienaM XoaoBbix cucteM MTA cHu-
JKAIOT OMOJIOTUUECKUN yPpOXKall CeIbCKOXO3IHCTBEH-
HBIX KYJIbTYD [3, 4].

LIENb NCCNEQOBAHUSA — ONIPEEIUTD BIIUSHUE YUC-
J1a oceif XOIOBOM CUCTEMbI HA U3MEHEHUE IIJIOTHOCTU
TIOYBHI ITPU COXPAHEHUHU O0IIIeH HATPY3KH.

MATEPVANBI M METOABI. XapaKTep U 3aKOHOMEPHO-
CTHU YIUIOTHEHU S ITOUBBI 3aBUCAT OT PA3MEPOB U PEKU-
MOB HaTpy>KeHUs IBUXKUTEINS (IeopMaropa), a Tak-
K€ OT UCXOJHOTO COCTOSIHUSI IOUBEHHOTO MaCCHUBA.
ITpu HAaTUYUY B3PBIXJICHHOTO CJIOSI KOHEUHOH TOJIIN-
HBI B pacueTax, Kak IpaBuio, JOMYCKAIOT, 4YTO YIJIOT-

B penHoe BO3ACHCTBUE XOMOBBIX CUCTEM (medop-
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HSIETCS JIUIIb 3TOT CIIOH.

MoOunbHasl SHEPTOHACHIIIEHHAS CEIIbCKOX03S M-
CTBEHHAas TEXHUKA yIIJIOTHSET MTOYBY Ha II1yOUHY, ITpe-
BBILIAIOLIY O NAXOTHBIH clloi. BbicoTa ymioTHseMoro
CJIOSI 3aBUCUT OT Pa3MEPOB XOJIOBOM CUCTEMBI U Ha-
Tpy3KH, lIepeaaBaeMoii Ha TIOUBY.

AHau3 MEXaHMKO-MaTeMaTHIECKUX MOJIEIeH MMoY-
BBI TOKA3bIBAET, UYTO IIPU pacueTe ee yIIJIOTHeHU S J1yU-
III€ BCETO MOAXOMUT PHEPTETUUCCKUN METO/, YIUTHI-
BAIOIUH BIIMSTHUE 3aKOHA MOTJIOIIEHU I SHEPT U Ha U3-
MEHEHHE CBOMCTB MTOYBHI.

IIpu pactipocTpaHeHUH IJHEPTUH B TIOUBE ITPOUCXO-
JIUT ee TIOTJIoNIeHHE. YCTaHOBJIEHO, YTO pacipesere-
HUE SHEPTUH J, Bepenu aedopMaTopa OCyIIeCcTBIs-
€TCsl 10 HKCIIOHEHITUAILHOMY 3aKOHY [3].

B 3aBucuMoOCTH OT MHTEHCUBHOCTH ITOTJIOICHU S [0~
TOKa HEPIUU PA3JIUYHBIMU CIOSIMU TIOUBBI U3MEHSIET-
sl ee HAIPSIKEHHOE COCTOSIHUSIE, TO €CTh B ITOUBE BO3-
HUKAeT I'PAaIUCHT HATIPsDKeHUsI. Bo3HUKIIIHE B ITOUBE Ha-
MPsKEHUS SBJISIOTCS 0000IIEHHBIMU MTOTEHITUAIAMU.
M3zmenenue 00001IeHHOTO MOTEHINATA (HATIPSKEHU )
BITHSIET HA COMPSDKEHHBIN ¢ HUM 00OOIIEHHBIN 3apsi.

DKCHePUMEHTATIBHO YCTAHOBJICHO, UTO IIPU BO3-
HUKHOBEHHH B ITOYBE T'PATUCHTA HATIPSDKEHU S U3 BCEX
(bHU3UKO-MEXaHUUECKMX CBONCTB HANOOJIBIIIEMY U3Me-
HEHUIO MTOABEPTAETCS INIOTHOCTH, TO3ITOMY €€ MOYKHO
MIPUHATH B KayecTBe 000011IeHHOr 0 3apsiaa. Takum o6-
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pa30M, YBeJIMUeHHUE INIOTHOCTH ITOYUBBI dp TIPH BO3ICH-
CTBUH JIBVKUTEIIS SIBJISIETCS (DYHKIIMEH HAIPSIKEHU ST
TIOYBEI 0, TO €CTh dp = f(0).

VceraHoBieHo, uto dp = kdo,
rae k, — K03 GUITNESHT YIUTOTHEHUS, KOTOPBIH Xapak-
TepU3yeT CKOPOCTh U3MEHEHU S TIJIOTHOCTHU TTOYBHI C
pocToM Hamnpskenus, kr/(vI1a) [6].

OnpeneTuM 3aKOHOMEPHOCTD pacIipeAesieHNs Ha-
npspkerni no riryoune. [pu neopMupoBaHuy MOUBHI
HapsIAy C e YINIOTHEHHEM UMEET MECTO U CIBHT.

3aBUCUMOCTH MEXK/TY HATIPSDKEHUEM ¢ U iepopMa-
e 4 moguuHseTcs GYHKIINUA TUTIEPOOTUIECKOTO
TaHTeHCca, ITPH 3TOM HHTEHCUBHOCTH POCTA HAIPsIxkKe-
HUS OTCTaeT oT nedopmannu (puc. I) [5].

a

Puc. 1. 3asucumocmo medcdy nanpsidcenuem u oegpopmayuetl
nougwl: Ny, — degpopmayus corcamus; hyo, — nonnas oegpopmayust;
Fig. 1. Relationship between soil stress state and deformation
heom— compressive deformation, hy, — total deformation

3aBucUMOCTS ehopMaIuu CKATHS (YIITIOTHEHU )
Ny HEOTPAHMYEHHOI'O MOJIYIIPOCTPAHCTBA [IOYBHI,
UMEIOIIel OTUHAKOBBIE (PU3NKO-MEXaHUUECKHE CBOM-
CTBa 110 IIyOMHE, OT HATIPSKEHUSI ¢ HOCUT MPOTIOPIH-
OHAJIBHBIN XapakTep (puc. I, mpsimast OA).

MaxcumanpHas AeopManns yIIOTHEHN S TOYBHI
KaKUM-TH00 1epopMaTopoM (IBHIKHUTEIIEM) OIIpe/ie-
JISIETCSl OTHOIIIEHHEM HecyIel criocooHocTu Py K KO-
3 duneHTy 00BEMHOTO CMATHS k.

3aTpauyeHHas (OTJIOMIEHHAS) HA YIUIOTHEHUE T10Y-
BBI y/Ie/IbHAS 9HEPT U Jyy,, IPEACTABIIAET COOOM yIeTIb-
HyI0 paboTy, coBepiaeMyto 1ehopMaToOpoM C JaBiie-
HUEM [IPU IIEPEMEIIEHUY €0 Ha BEIUUUHY Ay, U PaB-
Ha o, /(2k).

Torma ypaBHeHUE pacnpeieSIeHUs HATIPSKSHIH 10
[ITyOWHE X UMEET BU/I:

ox=0p" e’ 1

T7e o, — HallpshKeHUE B IMouBe Ha ri1youHe x, [1a;
0o — HapsDKEHME B KOHTAKTE KoJieca ¢ TOYBOH, [1a;
S — k02 ULNEHT pacTpeaeIeH s HAPSKEHUI, M .
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IIpupaleHne MJIOTHOCTH MOYBHI dp, HA YYaCTKE
MIPOTMIOPIINOHATBHO TPATUEHTY HAIPSIKEHUS dX, TO
ecTb dp = ki w,dx,

e ki — K09 dUIMEHT YIIIIOTHEHUS, KI/HM'.

[Tpu n3ydennu mporiecca MOTIIOMECHUS TOYBOM SHEP-

T'UU OBLIIO MPUHSATO CIeAYOIee NCXOAHOE YpaBHEHHE [S]:

Wy = 7ﬁ3 J,

T1Ie ¥, — yaeIbHas MOTJIONIeHHas dHeprusi, [K;

J —notok sHepruu, Jx-m.

[Tpumem, 4TO rpaAUEHT HAIPSIKEHU S TPOIIOPITUO-
HaJICH IEWCTBYIONIEMY HAIIPSIKEHUIO 0 TO €CTh

Wax = 7ﬁ * Ox.
Tor,ua NpUPalICHUC IMJIOTHOCTU OMMPEACIIUM KaK
dpx = _kl'ﬁ'o-xdxa

IMoncraBus 3aBucuMocTs (1) pacnpenenenus Ha-
MPSDKEHU 110 TITyOMHE B ITOCIeqHee ypaBHEHNE, TTOTY-
anM: dpy = —k-froce Pdx

Pemenve nannoro mudepeHiuarbsHoTo ypaBHe-
HUS UMeeT BU/I:

px = po—kyog(1-¢ ™) @

VpapHenue (2) mpencraBiseT coO0i 3aKOH pacmpe-
JIeNIeHU S TIIOTHOCTH 110 TITyOnHE Ae(pOpMUPOBAHHOTO
MOJYNIPOCTPAHCTBA.

Koadduuments! pacnpeneneHus HampspkeHUH f u
YIUIOTHEHHU S IIOYBBI k| BBIYMCIISIEM HA OCHOBAHUU pe-
3yJIBTATOB IKCIIEPUMEHTATBHBIX TaHHBIX.

I11OTHOCTB BEPXHETO CII0sI TOYBHI P IPU HAIPS-
JKEHUH 0, Hali1eM UCXOAs U3 TOTr'0, UYTO MPU BO3IEH-
CTBUU Ha NIOYBY /1e()OPMATOPOM YIIJIOTHSIETCS TOIBKO
3¢ GEKTUBHBIN €€ CIIOi, BBICOTAa KOTOPOT'O 3aBUCHUT OT
BEJTMYMHBI KOHTAKTHOTO HAIPSKEHUS U PU3NKO-Me-
XaHUYECKUX CBOICTB ouBkl. 13 3aBucumoctu (1) ompe-
JeTIUM BBICOTY 3(p(heKTUBHOTO €105 TOUBBIL:

1. (o
%:ﬁ{q} 3)

HamnpsikxeHnue oy, BEIOMpaeM U3 YCIIOBHS PA3BUTHS B
30HE ero IeUCTBUS TOIBKO YIPYTux Aeopmanuii (01-
CYTCTBUE YIUIOTHEHUS MTOUBHI). Ero 3HaueHne 00yciioB-
JICHO CBOMCTBaMU MOYBBI M KOJIEOJIETCS B IIpeaeax
5-20 xITa.

I110THOCTS py, HA HIOKHEN TpaHuIle 3P GEeKTUBHOTO
clog mocJe neopManuu paBHa INIOTHOCTH TIOUBHI P,
HE MTOABEPTIIEHCS BO3ACHCTBUIO.

YuuTtsiBas, 4To p, = p,, a 3HAUEHUE X}, BBIYUCIISIEM
o opmyie (3). [lomyunm: p = py, + ky'oo—k, oy

IIpu oTcyTcTBUM Bo3neicTBUS (o) = 0) BeTMUMHA
MaKCUMAaJIbHOHN IIJIOTHOCTH Py PABHSETCS INIOTHOCTH
MTOYBHI p,,. C yu4eTOM 3TOTO ujieH k, oy, (HaJIMIue ero 00-
YCIIOBJICHO HEKOTOPBIM YIIJIOTHEHUEM ITOUBHI B 30HE
TEWCTBUS HATIPSDKEHUS 01,) B TIOCIIETHEM YPaBHEHUU
JIOJIKEH paBHSTHCA HYI10. BenuuuHou k-0, MOXXHO
mpeHeOpeyb, TaK KaK HAIPSKEHUE o, BO MHOTO pa3
MEHBIIIE 0.
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OLIEHNM BEJITUYHHY ITOTPEITHOCTH B CBSI3H C IIpEHe-
OpexeHHeM 4jieHOM k,-o,. Bocmonb3yemcs mpu 3ToM
9KCIIEPUMEHTAIBHBIMU JAHHBIMH IO YIUIOTHEHHIO TI0Y-
Bl [Ipu Bo3nerictBuu nasienus 150 kIla Ha nepHo-
BO-ITO/I30JTMCTYIO JIESTKOCYTITMHUCTYIO TTOUBY BJIAXKHO-
cThio 19,2% ee miIoTHOCTH yBeauuuiaachk ¢ 970 no
1260 kr/m’.

IloncTaBuUB 3TH AaHHBIE B TIOCIIETHIOI 3aBUCUMOCTD
u npuHsB o, = 10 kI1a, MOXXHO 3amucaTh:

1260=970 + 150k, — 10k,.

06031aunB uneH 10k, uepes x, momyunm x = 20 Kr/m’.

Takum o6pasoM, ko, = 20 Kr/M° Ipu HaYaTBHOIM
TJIOTHOCTH M0UBHI 970 KT/M’, 4TO MEHbIIIe BETMUHHbI KO-
nebaHUH TIJIOTHOCTH B 3aBUCUMOCTH OT MECTa B3SATHS
obpas3a [6].

Torna 3aBUCHMOCTD MEXY INIOTHOCTHIO ITOYBHI B
KOHTaKTe ¢ AepopMaTOPOM U KOHTAKTHBIM HaIpsiKe-
HHEM B ci1ydae 1eopMaliiuu 6€CKOHESUHOTO OYIIPO-
CTPaHCTBA MMOYBHI TUHEWHA, TO €CTh po=ptk 0.

YcTaHOBUM, KaK COOTHOCSTCS MEX Ay COO0H K0ad-
¢ummenT k| u K03 PpPUIIUEHTHI paclpeaeIeHUs HAMps-
XKEeHUH S 1 00BEMHOTO CMSITHS IIOYBHI K.

C 3TOH LIeTIbI0 MAKCUMAJIBHYIO TIJIOTHOCTD MOYBBI
ITpU HATIPSDKEHUU 09 HAXOIUM U3 YCIOBUS, YTO HA
yIIoTHeHUE 3(h(EKTUBHOTO CITI0S X}, UIAET 0OBEM IMOY-
BBI C BEICOTOM, paBHOM BeJTUUMHE TeopMalluK YILIOT-
HEHUS Ny

Macca ciost My, ToABEPraroIErocs yIjJIOoTHEHUIO,
C OCHOBaHUWEM, PaBHBIM IIJIONIANA OITOPHOU MTOBEPX-
HocTH aedopmaropa F, no nehopMupoBaHus paBHA
Macce YILIOTHEHHOTO 3(pPEeKTUBHOTO CJIOS TIOUBHL.

TeopeTudecknii aHATN3 U PE3YJIBTATHI 3KCIIEPUMEH-
Ta Tokasau, uto k; = p, f/k. Ilpu 3TOM 3aBUCUMOCTD
MJIOTHOCTH BEPXHETO CJIOS ITOYBHI OT HAITPSIKEHUS TTPH-
MeT BT

p=p{1+20,] @

PE3YNLTATBI M OBCYXAEHUE. 3aBUCUMOCTS (4) 1mo-
JIy4d€Ha UCXOA s U3 IIPEAIIOIOXCHU A, YTO BEJIMUMHA JaB-
JICHU S HC BJIUAACT HAa PACIIPEACIICHUEC HaHpH)KeHI/Iﬁ nu
TJIOTHOCTH MOYBHI 110 TITyOuHe. OTHaKO U3BECTHO: €C-
T TaBJICHUE TOCTUTACT BEIMUMHBI IIpeIesia Hecy el
CIOCOOHOCTH ITOYBBI, TO ITNIOTHOCTH B 00pa30BaBIIIeM-
¢ siipe YIJIOTHEHU s OTMHAaKOBa 1o riyoune [7]. Pac-
npeAesieHre TNTOTHOCTH ITOUBHI TI0 BBICOTE YIIOTHEH-
HOTO siIpa B 9TOM CITyuae U300pa3suTCs MPSIMOM JTUHU-
ei, mapajjieIbHOM OCU OPIMHAT, UTO COOTBETCTBYET
XapakTepy MpOoTeKaHUs IJIACTHIECKUX AeGopMaIiuii.
HOBTOMy IIPU KOHTAKTHBIX HAITPAXKCHUAX, 6HI/I3KI/IX K
TpeIeiTy HEeCyIlel CIIOCOOHOCTH MOYBHI, 3aBUCUMOCTB (4)
MOJXET OTKJIOHUTHCS OT IMTPOMOPIIUOHATIBHOMN.

YCTaHOBJ'ICHO, YTO IPU CKATHUU CPABHUTEIIBHO TOH-
KOT'0 CJIOS TTOYBBI 6¢3 BO3MOKHOCTH OOKOBOT'O PaCIIIH-
PEHUA 3aBUCUMOCTD IIJIOTHOCTH ITOYBBI OT JaBJICHU S
uMeeT BUJ 3KCIIoHeHTHI [8]. HapacTtaHnue ynioTHeHUs
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INNOVATION

MTOYBBI B 9TOM ClIy4ae OyIeT MPOUCXOAUTH NHTEHCUB-
Hee, 4YeM ITpu AehOpMUPOBAHNH ITOITYITPOCTPAHCTBA C
OTPaHUUYEHHOU BO3MOXXHOCTHIO OOKOBOT'O paciInpe-
HU4, TaK KaK BO BTOPOM Clly4ae 3aTpaduBaeTcCst JOIOJI-
HUTEIIbHAS YHEPTUs Ha YIUIOTHEHHUE HIKEISKATITUX
cioeB 1ouBbl. OJTHAKO B CBS3M C TEM, YTO IUIOTHOCTH
MOYBbI UMEET BEPXHUM NpeIet, ONpeaeIaeMblil €€ TH-
IIOM, CTPYKTYPO# U BIIAXKHOCTBIO, TIPHU TaTbHEHIIIeM
YBEJIMYCHUHU JABJICHUS] HHTCHCUBHOCTh HapaCcTaHUS
IJIOTHOCTH CHUYKAETCS, YTO M ONPE/IENIsIeT SKCIIOHEH-
LMAJBHBINA XapaKkTep KPUBON YILIOTHEHUSI.

Taxnm 06pa3om, yIIOTHSIOIIEE BO3AECHCTBHE MOXK-
HO OIICHWBATH BEJIMYUHON IUIOTHOCTH IMOYBHI B KOH-
TakTe ¢ AehopMaTopom (4), BEICOTOH YILIOTHSIEMOTO
cnos (3) u pacrpeneIeHIeM IMIIOTHOCTH 110 TITyouHe (2).

PaccmoTpuM npoliecc yItoTHEHU s TIOYBHI ITPU TTO-
BTOPHBIX HarpykeHusx. [Ipu mpoxoze 1mo oqHoMYy ciie-
Jly KOJIEC C OTMHAKOBOI HArpy3KOH MPOUCXOIUT JI0-
MTOJIHUTEJIPHOE YINIOTHEHHE ITOYBHI ITOCIIE TPOXOaa
KaXXJIoro Koseca. BenmnunHy yniaoTHEHUS! BEpXHETO
CJIOS CBSI3HOM ITOYBHI IIPU IMTOBTOPHBIX HATPYKEHU X
HaliJ1eM, BOCIIOJIb30BaBIINCH 34 BUCHMOCTBIO HAKOTLITE-
HUS TIOBTOPHBIX OCAA0K 715 yIIPOUHSIOIIUXCS TOUB [6, 9].
B pe3ynbpraTe ee mpeodpa3oBaHU IOTYINM 3aBUCH-
MOCTb YIUIOTHEHU S TIOYBBI TP TIOBTOPHBIX HATPYIKe-
HUSIX:

P /3 nb-k/.ﬂn2
Polc1+£2.p | dreh—2—— |, )
o) K M\ e

riae b — ko3 GUITUCHT HAKOILJIEHU S [IOBTOPHBIX OCaI-
KOB JIJTSI CHUTbHOYITPOYHSTFOLIIUXCS TTOYB.

Tak xak Ha CBSI3HBIX MOYBAX C OAUHAKOBBIMU I10
rnyonHe (pU3UKO-MeXaHNIECKUMH CBOMCTBAMU yIIJIOT-
HEHUE paCIIpOCTpaHsIeTCs Ha 3HAYUTEIHLHYIO TTTyOUHY,
TO YPOBEHb BO3JICHCTBHS XOMOBBIX CHCTEM CIIEAYET OIle-
HUBATH HE TOJIBKO YIUIOTHEHHEM BEPXHETO CJI0S, HO U
BBICOTOH YIJIOTHSEMOTO CJIOSI.

Ha ocnoBanunu 3aBucumocteii (3) u (5) Hali1eM BbI-
COTY YIUIOTHSIEMOT'O CJIOSI TIOUBBI ITPH IIOBTOPHBIX Ha-
CPYKEHUSX:

b-k/ P}
X, =iln i-th Arch—2— . (©6)
B | o, JI-62/ P}

IIpoananu3upyem, Kak BIUSIET KOJTMISCTBO OCEH
XOIOBOM CUCTEMbI Ha YIIIIOTHEHHE ITOYBBI.

B criygae u3meHeHU s aBIIeHU s B 3aBUCUMOCTH, 00-
PATHO MPONOPIIMOHATIPHON KOIMYECTBY oceld N, YIJIOT-
HEHHUE BEPXHETO CJIOS ITOYBBI ISl TAKOT'O HATPYKEHHUSI
paBHO:

bk P}
Lo B p | sre ol :
P )y K VI-(&-QUF, -N-R)y
rae £ — kod(pPUITHEHT, yYUTHIBAIONI I 3aKOHOMEPHOCTD
pacrnpenenacHus JaBICHUIM 10 OIIOPHOM ITOBEPXHO-
CTBIO IBIDKUTEIS (KOJIeca);

Fk — II0IIAa b KOHTAKTa OHOpHOﬁ MMOBEPXHOCTHU KO-

™
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Puc. 2. Bruanue uucna oceti Ha yniommenue nouswl:
—— — 8biCOMA YNJIOMHAEMO20 CILOSL;
Fig. 2. Influence of axle number on soil puddling,
—— —puddled layer depth; - - - — soil puddling

- - - — YnjiomHeHue no4evl

Jeca ¢ TIOYBOii, M*;
Q — Harpyska Ha XoJIoBy1o cuctemy, H.
BeicoTa yninoTHsI€MOro Cl1osl HOYBBIL:
bk/ P}
—1 E’ -| Arch N
B J1=(E-Q/(F,-N-P))

N3 pucynka 2, MOCTPOEHHOT O HA OCHOBaHUU 3aBU-
cumocTeit (7) u (8), BUIHO, YTO YBEIUUECHHUE KOJTHYEC-
CTBa OCell XOJ0BOM CHCTEMBI ITPH OMHAKOBO 001IIei
Harpy3Ke CHU)XKAET YINIOTHEHUE BEPXHETO CJI0s IOYBbI
U BBICOTY YILUIOTHSIEMOTO CIIOSI.

ITpu Bo3pactarnuu otHommenus ¢ Q/(Fy-P,) UHTEH-
CHUBHOCTH CHUKECHUS YIUIOTHEHUS [TOUYBBI PACTET MPHU
YBEJIMYECHUU KOJTUYecTBa oceir. OMHAKO BO BCEX CITyYa-
SIX IIPU JOCTH>KEHUHU YeThIpeX U 6oJiee oceit UHTEHCUB-
HOCTb YOBIBAHUS YIJIOTHEHUS 3aMETHO CHIKAETCSL.

J71st otleHKH cliemroo6pa3oBaHus Ha C1a00yIIpoy-
HSIIOLIMXCS TOYBaX 0OOOCHOBAaHA 3aBUCUMOCTD, KOTO-
past yIUTBHIBACT U3MEHEHUE JABICHUS IIPU yBEIUYe-
HUU YHUCIIa OCeil X0I0BO cucTteMsl. JlaBiaeHue Koec
Ha TIOYBY IIPU 3TOM U3MEHSIETCS B 3aBUCUMOCTH, 00-
paTHO MPOMOPUHOHATIBHON YUCITY OCEN XOIOBOU CH-
cremsl [10]:

@)

A -
y
k k 0
rae k, — K03(pGULNEHT HaKOILICHHS TTIOBTOPHBIX Oca-
JIOK JUJTSI CTTaOOYITPOYHSFOIITUXCS TTOYB.

VIIOTHEHHE BEPXHETO CII0sI CIa00yIPOYHSIOIIEH-
Csl TIOYBBL:

Arch—==—|1+k -1gN),  (9)

Po| B fpensQ (1+k -1gN).

o |k F-N a9

Puc. 3. 3asucumocms enyounvl cnieda (—) u yniomuenus cia-
boynpounsiowyeiics no4ueyl 0m YUcIa oceli:
1-npuk,=2;2—-npuk,=4;3—npuk,=6;

k., — K03ghpuyuenm naxonnenus NOBMOPHLIX 0CAOOK 0JiA CAabOYy-
NPOUHSIOWUXCS NOYEG

Fig. 3. Dependence of wheel-track deep (—) and low work-
hardening soil puddling (- - - - ) from axle number:

1 —whenk,=2;2—when k,=4; 3—whenk,=6;

k., — coefficient of repeated puddling accumulation for low work-
hardening soils

s cmaboynpogHsromuxcs mous 3¢ (HeKT yMeHb-
IIeHUsI TIIyOWHBI CJIe/Ia M YTUIOTHEHU S TOYBHI ITPU yBe-
JTUYEHUH KOJIMYECTBA OCEH CHUKAETCS 10 CPABHEHHIO
CO clenooOpa3oBaHNEM Ha CUIIBHOYITPOYHSIOIIUXCS
nouBax (puc. 3).

3HaveHus K03 GUIMEHTa THTEHCHBHOCTH HAKOII-
JICHW sl TIOBTOPHBIX JiehopMaIinii, HecyIieit criocoOHo-
CTH U KO3 PUIHEeHTa 0OBEMHOTO CMSITUS TPUHIMA-
JIUCh HA OCHOBAHUU UCCenoBaHui [6, 9, 10].

BriBoabl. CrerneHb YIIOTHSIOMIErO BO3ASHCTBUS
XOJIOBBIX CHCTEM Ha IIOYBY MOKHO OIIEHUBATH BEITNMUU-
HOU IJIOTHOCTH BEPXHETO CJI0S MTOYBBI, XapaKTepOM
pacrpeieNieHns TIOTHOCTH TIOYBHI IO TITyOHWHE 1 BBI-
COTOM YIUTOTHSEMOTO CJIOS.

AHanu3 npenioKeHHBIX 3aKOHOMEPHOCTEN yIIOT-
HEHMS TTOYB MTOKa3aJl, UTO YBEIIMYeHUE KOITUUECTBA
ocelt XOIOBOI CHCTEMBI ITPU COXpaHEHUHU OOIIeH Ha-
TPY3KHU CHUKAET YINTIOTHEHHE BEPXHETO CJI0S IIOYBBI U
BBICOTY yILIOTHsIeMoOTo ciost. [Ipu yBennyeHuu koau-
YECTBA OCEH CBBIIIIE YETHIPEX NHTEHCUBHOCTD yOBIBA-
HUS JIOTHOCTH CHITBHOYITPOYHSFOIIIUXCS TIOYB YMEHbB-
maercs. s yBIaKHEHHBIX CIIAa00YITPOUHSIIOITAXCS
MTOYB yBEIMYEHNE KOJIMUECTBA OCEei B MEHBIIIEH Mepe
BIIMSIET HA CHI)KEHUE YIUTIOTHEHU S TIOYBBIL.
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