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AHHoOTauus. V3 Bcex U3BECTHBIX COBPEMEHHBIX Pa3HOBHUIHOCTEH BOJAHOIO TPAHCIIOPTA Jeca
HarOoJiee MepPCIIeKTUBHBIM SIBJISETCS TIOTOBOM JIECOCIUIAB, KOTOPBIN MEET KaK MOJOXKHUTENbHbIE, TaK U
OTpHUIATCIIbHBIC CBOMCTBa IpH UCII0JIb30BAHUMH. K OTPULATCIIBHBIM XapaKTCPUCTHKAM CIICAYCT OTHOCHUTDH
CE30HHOCTH paboT, TOTEPU JACTOBOM APEBECUHBI, OOJIBIITHE TA0APHUTHI CITIOTOYHBIX €TUHUIL, CIIOKHOCTh
MAaHEBPUPOBAHUS, OIPAaHIYCHUE CKOPOCTH IBIKEHUS U IPYTHE.

Opna w3 Haubonee OCTPBHIX MPOOJIEM BBI3bIBAEMAas OTPOMHBIMHU THUIPOJUHAMHUYECKUMHU
COMPOTHBJICHUSIMU JIBHXKEHHUIO, KOTOPBIE BO3PACTAIOT CO CKOPOCTHIO OYKCUPOBKH, SIBIISIETCS] OTPaHUYEHHE
CKOPOCTH JABUKECHHUSI TIIOTA 110 aKBATOPHH.

OrpaHuveHHbIE CPOKH OCYIIECTBJICHUS CIJIaBa Jieca B IUIOTaX MOTYT OBITH OOYCIIOBJIEHBI
MEePUOJIOM BECEHHUX TMOJIOBOJIUN M TMaBOAKOB, KOTOpBIE 3aJal0T Y3KHE BpPEMEHHBbIE (DaKTOPBHI.
YBenudyeHne CKOpocTu OyKCUPOBKH COPTHMEHTOB MO3BOJHT JaTh BO3MOXXHOCTH HEMOCPEICTBEHHO
YMEHBIIUTE BPEMA TPAHCIIOPTHUPOBKHU. VYMmenrnleHne THAPOANHAMHUYCCKUX COHpOTI/IBJ'IeHI/Iﬁ npu
ABMIKCHUM TIJIOTA YBEJIUYUT NPEACIBHO AOITYCTUMYIO CKOPOCTD €0 TPAHCIIOPTHUPOBKHU 6y1<c1/1paM1/1, qTo
TMOJIOKUTEITHHO OTPA3UTCs Ha APPEKTUBHOCTH CIIJIaBa Jieca.

HpO&HaJ'[I/ISI/IpOBaB HUMCIOIMUECA U3BCCTHBIC BUABI COBPEMCHHBIX JICCOTPAHCIIOPTHBIX ITJIOTOB, a
TaK)Ke CHOCOOBI CHIDKEHUS THUAPOJAUHAMUYECKUX COMPOTHUBICHHA B O0JIACTH CYIOCTPOCHUS,
npeiaraeTcsi psili METOJOB CHUKECHHsS TUAPOJAMHAMUYECKOTO COMPOTUBICHUS JABIKECHHUIO ILIOTA.

PaCCMOTpCH MCTOA CHUMIKCHHA COIIPOTHUBJICHUA ABHUXXCHUIO IIJIOTA ITYTEM YCTAHOBKH
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TUAPOAUHAMHUYCCKUX oOTekareeil. [IpennaraemMple MeETOABI MOTYT IO3BOJUTH IOBBICUTH
3¢ (HEeKTHBHOCTS CIJIaBa Jieca B IJIOTaX.

Summary. Of all the known modern types of water transport of the forest, the most promising is
timber rafting, which, when used, has both positive and negative properties. Negative indicators include
such indicators as: seasonality of work, since use in the winter period is impossible, loss of wood when
unloading logs onto water and a raft, large dimensions, complexity of management, the need to unload a
raft when unloading it. Passes through non-standard sections of the river bed and subsequent formations,
special requirements for the dimensions of the waterway, speed limits and others.

One of the most acute problems caused by huge hydrodynamic resistance to movement, which
increases with an increase in towing speed, is the limitation of the speed of movement of the raft in the
water area. In this regard, the maximum speed of the raft in calm weather reaches no morethan1 1.2 m
/'s, while two or more powerful tugs are involved.

The limited time frame for rafting on wooden rafts is due to the flood period during the spring
floods and floods, and they have fallen on hard times. Increasing the raft’s allowable towing speed will
shorten the raft’s transport time. A decrease in hydrodynamic resistance when the raft is moving will
increase the maximum allowable speed of its towing, which will have a positive effect on the efficiency of
timber rafting.

Based on the analysis of existing known designs of modern rafts, as well as methods of
influencing the reduction of hydrodynamic resistance in the field of shipbuilding, a number of methods
have been proposed for reducing the hydrodynamic resistance to the movement of the raft. Methods of
reducing the resistance to the movement of the raft by changing the features of its formation by placing
separate sections or beams in the streamlined material, the introduction of hydrodynamic fairings are
considered. The proposed methods for reducing the hydrodynamic resistance can significantly increase the
efficiency of timber rafting

KuaroueBble ciioBa: JIECOCIIIaB, IIIIOT COpTPIMCHTHLIfI, T'OJIOBHOM FI/IILpOI[I/IHaMI/I‘{eCKI/Iﬁ
oOTekar €JIb, CIUIOTOYHAA €AUHUIA, TUAPOINHAMUYCCKOC COITPOTUBJIICHHUC, pe‘lHOﬁ 6y1<CI/Ip

Keywords: timber rafting, assortment raft, head hydrodynamic fairing, rafting unit,
hydrodynamic resistance, river tug

Cpenu M3BECTHBIX Pa3HOBUIHOCTEH BOJHOIO TPAHCIIOPTA Jieca MEPCIEKTUBHBIM IPUHATO
CUMTaTh IUJIOTOBOHM JIECOCIUIaB, €My CBOWCTBEHHBI IOJIOXKUTEIbHBIC, TaK M OTpPULATENIbHbIE
xapaktepucTuku. K oTpunatenbHbIM XapaKTEpUCTHKaM CJIEAyeT OTHOCUTh CE30HHOCTh pador,
MOTepU  JEJIOBOM  JApeBecuHbl, OoyblIMe TadapuThl CIUIOTOYHBIX  €IUHUI], CII0)KHOCTh
MaHEBPUPOBAHUS, OTPAaHUYEHNE CKOPOCTH ABUKEHUS U IpyTHE.

OpHa U3 OCHOBHBIX MPOOJIEM CBSI3aHA C TEM, YTO MPHU YBEIMUYEHUU CKOPOCTH Xoja OyKkcupa
BO3HHUKAET OIPOMHOE T'HAPOJMHAMUYECKOE CONPOTHBIEHUE OTHOCHUTEIBHO €r0 JIBHJKEHHIO,
BBI3BAHHOE COMPOTHUBIICHHEM (POPMBI CINIOTOYHBIX eTUHUL] Boje. [1oBbIIeHne CKOPOCTH OYKCUPOBKU
JaCT BO3MOXKHOCTb YMEHBIINTh BPEMS HAa TPAHCIIOPTUPOBKY IJIOTA. Y MEHBUIEHHE CONPOTUBIICHUI
(GOpMBI CIJIOTOUHBIX €IUHHII MPU JBMXKEHHH IO3BOJIHUT YBEJIUYUTH CKOPOCTh X0ja OyKcupa
COOTBETCTBEHHO OYKCHPOBKH IUIOTA, YTO MOJIOKUTEIBHO OTpa3uTcs Ha 3 (HEKTUBHOCTH CIIaBa Jieca.

B cratee Hamu npesiaratoTcsi HanOosiee MEPCIEKTHUBHbIE METOJbI U PEIIEHUS! CHI)KEHUS
THJIPOAMHAMHYECKOTO COMPOTUBIICHUS IBUKEHUIO COPTUMEHTHBIX MJI0TOB. L{enbio paboTs! sBisieTcs
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MOBBIIEHUS 3(()EKTHBHOCTH TIJIOTOBOTO JIECOCIUIaBA MYTEM CHIDKEHUS THUAPOJAMHAMUYECKOTO
COTPOTHBIICHUSI IBM>KEHUIO HOCOBOW YaCTH IJIOTA P €ro OYKCHPOBKE.

W3y4unB BHIBI JIECOTPAHCIOPTHBIX IUIOTOB M METOABl CHIDKEHHUS THUAPOJIUHAMUYCCKUX
CONPOTHUBIICHUH, HAMH TIPEIUIaraeTCs Psii METOAOB CHIDKEHHUSI THIPOIUHAMUYECKOTO COPOTHBIICHUS
JBIDKCHUIO TUI0Ta. HaMu paccMOTpEHBI METO/IbI CHUKECHUSI CONTPOTUBIICHUS JABIKSHHIO I1JI0TA ITyTEM
W3MEHEHHsI OCOOCHHOCTEH ero (OpMUpPOBAHHS, OMEIICHUEM OTACIBHBIX CEKIUH WM IyYKOB B
00TeKaeMbIii MaTepHal, a TAakKe BBEJICHHE THIPOMHAMIUECKUX oOTekaTesel. [IpencrapieHHbie HaMu B
CTaThe METOJIbI CHMYKCHUS TUIPOJINHAMHUYECKUX COMPOTUBIICHUH MO3BOJIAT CYIIECTBEHHO MOBBICHTH
3¢ (HEeKTHBHOCTS CIJIaBa Jieca B IJIOTaX.

B kadecTBe 6a30BOro paccMaTpUBAIICS BAPHAHT CO3JIAHUSI MHOTOPAa30BOr0 COOPHO-Pa300pHOTrO
THIPOJIMHAMUYECKOT0 0OTeKaTess JUIsi COPTUMEHTHOTO IJIoTa. B Xoje uccienoBaHuii HaMu ObLT
MPEUIOKEH U POAHATU3UPOBAH THUIIPOJMHAMHYECKII 00TeKaTe b, PEICTABICHHBIN Ha pUCYHKE 1

Pucynok 1. I'onoBHoit runpoauHamudeckuit ootekarens B CAIIP Free SHIP+

OOrekaTenp mpeacTaBiseT U3 cedsl Kapkac (C BOZMOXKHOCTBIO cOOpa, a Takke pa3dopa), KOTOPbIH
o0paszyer 3a/laHHyI0 (OpMY THIPOAMHAMUYECKOTO 00TEKaTeNsl, MOMEIIAaeMbIi B MaTepHasl 00J1aIatoliM
MOBBIIIIEHHOW TPOYHOCTHIO (KEBIap, HECKOJbKO CioeB Ope3eHTa). [IpumMep oOmmMBKM Kopmyca
oOTeKaTes MPeACTaBJICH Ha PICYHKE 2.
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Pucynok 2. [Ipumep Turma oOIMBKY KOPITyca 00TEKaTess

OOTekarernb o0OmmBaeTcs [ByMs ciosimu Opesenta (1) u (2), a TakiKe JepeBsIHHBIX 3alUTHBIX
muTKOB(4). LLIUTKY city»Kat [ist 3aIMThl OT BEPOSTHOCTH TIOBPEKACHHS OPE3EHTOBOTO CJI051 OOIIMBKH B
CITy4ae CTOJIKHOBEHUSI C IUIABAOIINM MpeaMeToM. Crocod KperieHus ux K Ope3eHToBoMy moJoTHy (1),
OCYIIECTBJIAETCS PU MOMOILM 3aKJIEMNOK (3), IpH 3TOM B MeCTax KacaHusi ¢ Ope3eHTOM HaHOCUTCS KJlel
1151 GoJiee MPOYHOro cleruieHus. /i MoBbIeHHs TepMEeTH3aluH OOIIMBKY 00TEKATENs MECTa BOKPYT
3aKJIETIOK C BHYTPEHHEH CTOPOHBI IPOKJIEMBAIOTCSI €111 OJJHUM CJI0EM OpE3EHTOBOTO MOJIOTHA.

Bei6op Marepuana Juisi 3alIUTHBIX HIUTKOB (4) OCHOBaH Ha NPUMEHEHHM IUIACTHKA WU
JPEBECHHBI, 00yCIIaBIMBAETCS 3TO TE€M, YTO METaJ KOTOPbIN MCIONb3YETCs B KOPITyCE CIIOCOOEH
MOBPEIUTh Ope3eHTOBOE MOJIOTHO. [IpencTaBieHHbd TN OOMIMBKU OyAeT oOiagaTh JOCTATOYHOM
npouHocThlo. Kapkac o0Tekarenst cobupaercss U3 METAIUIMUECKUX TPYO, COETUHIEMBIX JPYT € IPYTroM
OO0JITOBBIMHU COEMHEHUSMH.

CpaBHMB 0a30BbIii BapHaHT COPTUMEHTHOTO IUIOTAa M IUIOTAa C YCTAaHOBJIEHHBIM T'OJIOBHBIM
TMJIPOAMHAMHUYECKUM OOTEeKaTelleM, BBIABISEM 3HAYMTEIbHBIE NPEUMYIIECTBA BTOPOTO MeEpes
nepBbIM. ['paduk 3aBUCUMOCTH CONPOTUBJICHUS (OpME CIUIOTOYHBIX €AMHHUIl IpU ABMKEHHH R
(xkH) ot ckopoctm Oykcupa U6 (M/c) mna TmioTa € YCTAaHOBJICHHBIM THIPOJIUHAMHUYECKUM
oOTekareneM U 0€3 HEro pucyHoK 3.
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Pucynok 3. CoBmenieHHbIH rpadk 3aBUCHMOCTH CONPOTHUBIICHHS ABIKeHHIO R (kH) ot
ckopocTd OykcupoBkH tioTa U6 (M/c) U1 TUI0Ta C TOJIOBHBIM THAPOIMHAMUYECKHM OOTeKaTeIeM
1 0a30BBIM BapUaHTOM ILJIOTA.

VMmenbieHune TUAPOJUHAMHUYCCKOI'O COIMMPOTUBIICHUS IMO3BOJIUT OTKA3ATHCA OT IMPUBJICUHCHUS
JOIOJHHUTCIIbHBIX TCXHUYCCKUX CPCACTB 6YKCI/IpOBKI/I, JJIA BLI60pa KOTOPBIX U HCO6XO,I[I/IM pacucr
COIIPOTUBJICHHUA JBHXXCHUIO IJ10TAa. OnTuManbHEIM PCUHICHUCM JUIA YMCHBIIICHUA
THAPOAUHAMHUYCCKOI'O COMMPOTUBIICHUS ABJIACTCA YCTAHOBKA T'UAPOANMHAMUYCCKOT O obTrekareins. Tax
KaKk IIpx CpaBHCHUU COHpOTI/IBJ'IeHI/Iﬁ JABHKCHUIO IIJIOTa C TOJOBHBIM TI'HIAPOAWMHAMUYCCKHUM
oOTekareirleM U 0a30BBIM BapuaHTOM, HAWMMCHCC MCHBIICC COIMPOTHUBJICHUC ABHXXCHUIO IIPpU
6YKCI/IpOBK€ OKa3bpIBa€T IIOT C YCTAHOBJICHHBIM THUAPOJUHAMHUYCCKUM oOTekareireM. 4to
IMO3BOJIAICT B pa3bl CHU3BHUTH JTI000BOE TUAPOAUHAMHUYCCKOEC  COIMNPOTHUBJICHUC  AIBUKCHUIO

COPTUMEHTHOT'O IJI0Ta IPU €ro OyKCUpPOBKE 0€3 U3MEHEHUS IIUPUHBI
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