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INVESTIGATION OF PROFILES OF SOILS MOISTENING
WITH A COMPACTED LAYER UNDER OVERHEAD
AND SURFACE IRRIGATION

The availability of the compacted layer in the soil has a significant impact on the rate
of water absorption and formation of surface runoff. For providing best ameliorative regimes
when using modern melioration techniques an expressive obtaining of soil moisture profiles is
actual in the compacted layer availability. Using a coefficient of filtration but not soil density as
an indicator of compaction allows us to study directly the profiles and having great information
content and accuracy allows simulating processes of moisture transfer in soils. Ssoftware is
created for a numerical determination of the intensity of absorption of soil moisture, calculation
of moisture profiles. For measuring the absorbent capacity of soils experiments were conducted
on gray forest soils of the Chuvash Republic which do not possess a high fertility and require
an external regulation of the water regime. The discrepancy between the experimental data and
results of the numerical solution on any particular model of the pore space is low enough (15—
17%). However, when the obtained WRC is considered in the section of pedotransfer functions
and if to flexibly select parameters of the model the discrepancy is reduced to 4-7%.

Irrigation, overhead irrigation, water absorption, simulation, compacted layer.
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rPAOUNYECKOE OMNPEOENIEHUE MOTPEGHON 3D DEKTUBHOCTHU
BCNMOMOIATEJIbHbIX TOPMO3HbIX CUCTEM ABTOTPAKTOPHbIX
TPAHCIMNOPTHbBIX CPEACTB

Ob6vexmom u3yuenHus A6asemcs ecnomozamenvHas mopmosrnas cucmema (BTC), ee

XAPAKMePUCmuKu, munbt U NPABUJIA UX UCNOJIL30BAHUSL, 4 MAKM ce 2pagpuueckoe onpeoesieHue
nompebroii agpgpexmusrocmu OarHo20 mexarudma. OCHOBHOU UEHHOCMDbIO UCCSIe008AHUSL
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NPUPOAOOBYCTPOUCTBO

cayHCUM mo, umo pa3pabomara HOMO2PaAMMA OJis OnpedesieHus hoKasamesell MmopMOo3HOLU
OUHAMUKL —~ BCNOMO2AMESIbHBLX  MOPMOSHIX CUCMEM A8MOMPAHCNOPMHO20 NOO0BUNCHO20
cocmasa. B mamepuane yrkaszanve mpebosanus npu swvibope BTC, a makoce ommeuernt
gaxkmopot, sausowue Ha uUx sghgdhexmusHocmy, U HeobxXooumble YCi08US Ol KAUECMEEeHHO20
pynrkyuoHuposarus u bezonacHoeo Odsudscenus. Haensaono noxazamnbt napamempot,
coomeemcecmaynuile HOPMAM U YCIMAHO08JIeHHbiM cmaHdap mam, npu svibope komopwix BTC 6ydem
pabomamb HadedxcHo. B pezynvmame npusedero ocHosHoe yciosue, npu KOmopom 00Cmu2aemcs
srcenaemoiii peaynovmam u BTC moowcem obecneuumdv nadexicHocmb mpaHcnopmmo2o cpeocmaa.
Ilpu evibope BTC yuumosisaromesa KaKk KOHKpPemHble mpebosarus KauecmaeHH020 XapaKmepa,
mak u Kpumepuu KoJuwecmeeHHo20 xapakmepa. Paszpabomannas Homocpamma no3eossem
2PAMOMHO U MAKCUMAJIBHO MOYUHO Onpedesiumb nokaazamesu mopmosrot ouramurxu BTC, mem

CaMbLM NOMO2AEM COLJIAMb NPABUTIbHBLL 8bLO0D MUNA 3020 MEeXAHUIMA.

Topmosnas cuna, mopmo3HOU MOMEHM, MOPMO3HAL MOULHOCMb, PAOUYC KAUeHUS ULUHDL,

obuwuil sec.

Beenenwue. /IBumikeHne Ipu MaKCHMAJIb-
HO BO3MOYKHBIX CKOPOCTSIX, JOILYCTHMBIX ITpa-
BUJIAMU JIOPOYKHOTO [BMIKEHUS U TeXHUYe-
CKMMM JTaHHBIMH aBTOTPAHCIIOPTHHIX CPEJICTB,
HEBO3MOKHO 0e3 HaJeKHOr0 TOPMO3HOI'O
yIIpaBJIEHUs, CLIOCOOHOTO 00ECIIEUUTh BEICOKY IO
o PEeKTUBHOCTE TOPMOKEHHSI aBTOMOOMJIS
0e3 HeIOIMyCTUMBIX OTKJIOHEHUHN IIapaMeTpoB
IBUSKEHUS OT 3aJaHHBIX. OTO 03HAYAET, YTO
OT TOPMOS3HBIX KAYECTB TPAHCIIOPTHOIO CPe-
CTBa 3aBUCHUT He TOJbKO 0€30IaCHOCTh JBUKE-
HUS, HO ¥ CTEIIeHb PeaIn3allid HOMUHAJIbHBIX
CKOPOCTHBIX BO3MOKHOCTEI aBTOMOOMJIEI.

Hagexnyio u addextuBHyio padboTy oc-
HOBHBIX M TOPMO3HBIX CHCTEM, OCOOEHHO B yC-
JIOBUAX TOPOJCKOr0 MHTEHCHBHOIO IBMKEHIS,
MOJKHO 00€CIIeYUTh BCIIOMOT'AaTeJIbHOM TOPMO3-
Ho#t cucrembl (BTC) mim Tak Has3biBAeMBIM
TOPMO30M 3aMeJIUTEJIEM.

Bamuoil TeopeTrdecKoil IpaKkTHUYECKOM
3aadyeil ABJsgeTCsS BLIOOP Hambosee addex-
tusuoni BTC. UcciemoBanue 1o omenxe ad-
(beKTHBHOCTH MOTOPHBIX, JJEKTPUUECKHUX, a9-
POIMHAMUYECKUX ¥ THUAPABIINYECKUX THUIIOB
BTC moxasauio, uro Hamnbosiee appeKTUBHBIMI
IO Pa3BUBAEMOIN TOPMO3HOIN MOIIHOCTU SIBJIS-
orea rungpoguHamudeckue T3, a cpenu ppuk-
muoHHBIX THHOB — BTC, mMermme KoHyCO-
00pas3HyIo Iapy TPeHUd.

BermmomorartesnbHBIE TOPMO3HBIE CHCTEMBI
(BTC) aBTOMOOMIEH M KOJECHBIX TPAKTOPHBIX
Oe370B MpemHas3HaveHbl I 00eCIeveHms
MOCTOSAHHOM CKOPOCTH TPAHCIOPTHOIO Cpe-
crBa (TC) mpu gBMIKEHUH Ha CITyCKe.

BTC aBTOTpaHCIOPTHBIX CPEJICTB JIOJIK-
HBI obecmeunBaTh 30+5 KM/4 — IIOCTOSIHHYIO
CKOPOCTH HA CIIyCKe C YKJIOHOM I = 7% ¥ mpo-
TsixeHHocThIo 6 KM [1]. BTC TpakTopHBIX 10€3-
JI0B HE UMEIOT II0J00HO0I0 TpeboBaAHMS.

ITpu BBEIOOPE TOro Wum muoro tuma BTC
st mauHoro TC yartie B IepBbI IJIAH BBIIBU-
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raeTtcs BOIIPOC O COOTBETCTBHUHM KOHCTPYKITHI
BTC x npenbsasiasiembiv uM TpeboBauusam. I1pu
9TOM YKa3aHHbBIe TPeOOBAHIS YUNTHIBAIOT HE3a-
BHCHMOCTD HAIEMKHOCTH OT 3KCILIYATAI[MOHHBIX
VCJIOBMI, MATEePHAJIOEMKOCTh (COOCTBEHHAS
macca) BTC u rabaputHbie pasmMepbl, TEXHOJIO-
TUYHOCTh HM3TOTOBJIEHHS M ycTraHoBku Ha TC,
YTO IIOApPa3yMeBaeT MaJIble PaCXOObl H3TOTOB-
Jienus u yeraHoBku u T.71. Omaaxo Beioop BTC
M3JIOKEeHHBIM METOIOM He JaeT KeJIaeMEbIi pe-
3yJbTaT, TaKk Kak, Bo3aMoskHo, BTC me obecrie-
uuT TpebyeMyo TOPMO3HYIO CHJIY, MOMEHT HJIN
MOIITHOCTb, ITPEAYCMOTPEHHBIE CTAHIAPTOM.
C JOPYTOMl CTOPOHHI, HelIIeJIecooopasHo ocy1ie-
crButh BeIOOP BTC, mipuusiB 3a ocHOBY Tpebo-
Baume obecrieueHus1 0E30MACHOCTH ABUSKEHIS,
XO0Ts obecIieueHre 3Toro TpebOBAHNS SABJISETCS
00s3aTeJIbHBIM ycJIoBHeM. Tak, M3BECTHO, UTO
mias TC, mmeroleil oOMHAKOBYIO OOIIyI Mac-
Ccy, MaKCHUMAaJIbHBIM TOPMO3HOM MOMEHT pas-
puBaer ruapomuHamudeckuit BTC. Ho eciom
TC He mMeeT r'MOpPOMEXaHMUYECKYIO IIepenady,
To yeamoskHsaeres yeraHoBka BTC Ha mampbii
HOIBHIKHOM cocTraB. Bosee mpaBuyibHo0 OBLIO OBI
YCTAHOBJIEHHE Ha HEro, HAIpUMe), 9JIeKTPOIH-
namuyeckyio BTC, koropast Tax:xe obecrieunBa-
eT HeoOXOTUMBIF TOPMO3HOM MOMEHT, T.€. BHI-
MOJIHSET TPebOBaHMsA 0€30IIaCHOCTH JBUKEHISA.
CrenoBarenpHo, mpu Beroope BTC Heobxommumo
VUATBHIBATH KAK KOHKPETHBIE TPeOOBAHUA Kade-
CTBEHHOT'O XapaKTepa, TaK U KPUTEPHH KOJIIIe-
CTBEHHOIO0 xapakrepa [2].

Ha mammm B3ryisgm, BasKHBIN TPaKTAYECKUE
MHTEepeC IIPEICTABIISeT HOMOIPAMMA, CBSA3LIBAIO-
mast obmmii Bec moaBrzxHOro cocrasa (G) ¢ Top-
MO3HOM cryioi, MoMeHToM 1 MorrHoctso BTC. Ta-
Kas HOMOIpaMMa JACT BO3MOKHOCTE IPagIIeCKI
OIIPEIe/INTh IIOKA3ATeIM TOPMOSHON JUHAMUKI
BTC, t.e. cnenars Beibop Tuma BTC.

Merons! uccinenosanus. Ilpu Brmouen-
soii BTC mopgBumsxHOM cocTaB ABUraeTcs Ha CILy-
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CKe C TIOCTOSHHOM CKOPOCTbI0. KCauM BBICOTHI
(Ham ypoBHEeM MOPSI) HAYATHLHON M KOHEUHOM
TOYEK CITyCKA COCTABJISIOT COOTBETCTBEHHO H, m
H,, a nyuaa cycka — [, To paboTa TOpMOSSIITIX
cm1 OymeT paBHA M3MEHEHWIO IIOTeHIINAJIEHOM
oueprvu T'C (pasHuIIa IOTEHIMAILHEBIX OHEPTH
B Tourax A u B). [Ipernebperas crioi cOTPOTHB-
JIEHUS BO3IYIITHOMN CpeIbl MOMKHO HATITHUCATE:

A=G(H,—H,)=AHG = I(Pgy. + Gfcosa — Gsina) (1)

W ﬂTH = feosa — sina + Pgp /G
orkyna Pgpe = G(2sina — fcosa),
nau Pgrc = G(2i—f). 2)

B dopmynax (1) u (2) G — obmmit Bec TC,
H, Pgre — Topmosuas cuita BTC, f— roadduriu-
€HT COIPOTUBJIEHUS KAYEHUIO IUH, ( — YTOJI
HAKJIOHA CIIyCKAa, I'Paj, I — yroJ HAKJIOHA CILy-
cxka —%, AH — mepenaj BBICOT HAYAJILHOU U KO-
HEYHOHU TOUeK CITyCKA.

pmanmasa i = 7% = 0,07, f = 0,01...0,04
W YYWATHIBAsl, YTO TOPMO3HAsI CHJIA JEHUCTBYET
B KOHTaKTe IIWH C JOPOKHBIM IIOJIOTHOM, JIJIS
TOPMO3HOTO MOMEHTa M TOPMO3HOM MOIITHOCTH
COOTBETCTBEHHO ITOJTYIHM:

3)

Mgre = Pgre = 135

Ngrc = Pgrc -V, (4)

r7ie T3, — paqmyc kavenus mmH, I — cropocers TC.

Cormacao TpeboBanmio [1] aBTOMOOMIIB
Ha cioycke (i =0,07) momken aBuraTtbesa ¢ II0-
CTOSIHHOM CKOPOCTBIO PABHOM IIpHMEpPHO 8 wm/c.
Torma u3 ypasuenwutii (2) u (4) moydmm:

mpu f =0,01, Ngpe = Pare -V = 1,046,
f=0,02 Nz = 1,96G,
f=0,03, Ny =0,88G,
f=0,04, Nz =086

Taxmm obpasom, 3Hass KodQPPHUIEEHT
panuyc KauyeHus 13, U Bec aBTOMOOMIIsA (v, MOK-
HO OIIPEIeJIUTh HeOOXOOUMYI0 TOPMOSHYIO CHJIY
(MOMEHT M MOIITHOCTE), 00€CIIeUMBAIOIIIYIO IIOCTO-
SHHYIO CKOpocTb 8 M/c Ha ciiycke & = 4°. [Ipen-
CTaBJIEHHASI HA PUCYHKe 1 HOMOrpaMma IIOCTpO-
€HA TI0 BBIIIEU3JI0MKEHHBIM COO0OPAKEHISIM.

Homorpammoit 1mmosb3y0Tes CIIeqyoImm
obpasom. JlomycTrm, 4TO aBTOMOOMJIL BECOM
C = 60kH ngBuraercss 1o CIIyCKy C YKJIOHOM
i =0,07. CxopocTb IBUKEHUSI COCTABJISIET
V=288xmu=8 m/c. Heobxomumo ompese-
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JIUTh TOPMO3HYIO CHJIy, MOMEHT W MOIIHOCTh
BeiOmpaemoii BTC nist napHOro aBToMOOMIIA.

Ha ocu G HatiieM TOYKY COOTBETCTBYIOIIIEH
G = 60kH. B oT0i1 TOUKEe IIOCTPOUM II€PIEHIH-
kyssp. OmpenesnM TOYKY mHepecedeHus 9TOr0
nepreHIUKyIApa ¢ aydom f = 0,02 (mpuHuMa-
€M, YTO KO0d(P(PUITMEHT COMPOTHUBJIICHUIO Kadue-
Husa pasen 0,02), T.e. Haiigem Toury A. W3 aroit
TOYKH IIOCTPOUM TIEPHEHIUKYJIAPhl HA OCH
Pgre 1 Ngro. IlepmeHIuKyIsIpHI TIepeceKaTcs
B Tourax B u C. IIpu saTrom Toura B ykaseiBaer
topmoauyto cuny (7,2 kH), a Touka C Topmo3-
HyI0o MmoInHocTh (57,6 xBm). s oupeneneHus
TOPMO3HOT'O MOMEHTa Hawmem Toury Jl, rie me-
pecerarmTcs TMEePHEHIUKYJIAP Oocu Pgprr ¥ JIy4
1, = 0,45 M (mpuHUMAaeM, YTO I IIUHBL JaH-
uoro TC r, = 0,45 ™). C rourn JI mocrpoum mep-
MMeHIUKYJIAP K ocu Mg ¥ HalimeM HeoOXomau-
MBI TOPMO3HO# MomeHT (3,24 kHwm).

Megrc,

Nere,

Pere, kH

Puc. Homorpamma njia onpenejaeHusa
nokasaresei ropmo3uon quHamuku BTC
aABTOTPaHCIIOPTHOTO NOJABUKHOTO COCTaBa

Taxyro HOMOrpamMMy MOYKHO IIOCTPOHTH
¥ JJIS KOJIECHOI'O TPAKTOPHOro moeaga. Ho yum-
TBIBAS, YTO OTH II0€311a paboTaioT B OoJIee CII0K-
HBIX YCJIOBUAX (CKJIOHBI, 0€3/TOPOKBE) U UMEIOT
3HAYUTEJIbHYIO MEHBIITYI0 CKOPOCTh, MOKHO IIPH-
HUMATh CJIEIYIOIIe UCXOMHbIe JaHHbIe: YKIOH
ciaycka — L = 0,12, niuHa cycka 4 KM, a IIocTo-
SIHHASI CKOPOCTD 4...5 M/c (14...18 km/4dac).

BriBons:

[Ipenmaraemasa HoMorpaMma OISt OIpese-
JIEHU IoKasaTeseil TopMoaHon muHamukyr BTC
yCTAaHABJIMBAET CBA3b YKA3AHHBIX IIOKA3aTesIei
¢ mapamerpamu TC 1 JOpOKHBIMI YCIIOBUAMI.

BTC xomecHoro TpakTOpHOro Ioesma
JOJI3KHA 00eCIIeunBaTh HOCTOSHHYIO CKOPOCTD
4...5 m/c Ha cuycke kpyTu3Ho#M 12% m miu-
HOH 4 KM.
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GRAPHICAL DETERMINATION OF REQUIRED EFFICIENCY
OF AUXILIARY BRAKING SYSTEMS OF MOTOR-TRACTOR
TRANSPORT MEANS

The object of this article is an auxiliary brake system (ABS), its characteristics, types and
rules of their use as well as a graphical determination of the required efficiency of this mechanism.
The main value of the work is the fact that the nomogram for determination of the braking
dynamic indicators of auxiliary braking systems of motor-transport vehicles is developed. There
are shown the requirements when choosing ABS and the factors influencing their effectiveness and
the necessary conditions for a qualitative functioning and safe movement. There are demonstrated
parameters corresponding to the norms and established standards, the choice of which BAC
will provide a reliable operation. As a result, the main condition is given that produces the
desired result and ABS can ensure the reliability of the transport vehicle. When selecting ABS
both concrete requirements of a qualitative character and criteria of a quantitative character are
taken into consideration. The developed nomogram allows to properly and accurately as much as
possible to determine parameters of the ABS braking dynamics, thereby it helps to make the right

choice of the type of this mechanism.

Braking force, braking torque, brake power, radius of tire rolling, total weight.
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