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BuktopoBuu

Kniouesblie cnoBa: AHHOTaUuUA:

JiecHble foporu B cTaTbe, BbINOJHEHHOW B ¢dopMme KpaTkoro o63o0pa,

TEXHOJIOrNN CTPONTENbCTBA JIECHbIX paccMaTpmMBalOTCA HEKOTOpble BOMPOCbLI, OTHOCALWMECA K

nopor coBepLlleHCTBOBaHUIO TexHonormm CTpounTenbCTBa

aBTOMOOUIIbHLIX JIECHbIX A0POr. AKTyaJlbHOCTb 3TUX BOMPOCOB
HernocpencTBEHHO CBA3aHa C 3ajadamu, onpejeneHHbIMU B
«CTpaTternm pa3BuUTUA JNleCHOro KoMmmnaekca Poccuinckon
®depepaunm Ha nepuog no 2020 rona».

PeueHseHT: KO. B. HukoHoBa
OCHOBHOM TEKCT

MpencrtaBneH kpaTkui o0630p paboT, B KOTOPbIX pPacCMaTPMBAlOTCA BOMPOCHI, OTHOCAWMECA K
COBEpPLUEHCTBOBAHUIO TEXHOJIOMNI CTPOUTENBCTBA 3UMHUX JIECOBO3HbIX A0por. HeobxoaAnMoCTb CTpoMTEIbCTBA
3MMHUX JIECOBO3HbIX Aopor obycnoBneHa He[oCTaTOYHbIM KOJIMYECTBOM JIECOBO3HbIX OOPOr KPYyrjiorofoBoro
fencteuna. B «CTpaTeruu pa3suTus fiecHoro komnnekca Poccunckon depepaunm Ha nepuon go 2020 ropa»
yKa3aHo, 4To B obLieM obbemMe necHbIX LOPOr A0/ [OPOr KPYrjlorogoBoro AeNCTBUSA C TBEPAbIM MOKPbITUEM
cocTaBnsana Ha pJaTy NOAroTOBKM JAaHHOro AokymeHTa 11,2% (181 ThiC. KM), Ha rpyHTOBble [OpOru
KPYr/lorogoBoro A4encTems Npuxoannocb 32% (514 TbiC. KM), OCTaslbHbl€ - BPEMEHHbIE JOPOr.

HepoctaTo4yHasa ceTb JleCHbIX LOPOr SBAAETCA OCHOBHbIM (DaKTOPOM, CAEPXMBAOLWMM pa3BuUTme
JIeConpoMBbILLIEHHOr0 KoMmiekca Poccun.

Kak M3BeCTHO, TEeXHWKO-d3KOHOMMYecKas 3(PeKTUBHOCTb WCMOJb30BaHUSA OMTMMU3MPOBAHHOW CETn
JlecHbIX A0pOor BblpaXkaeTcsa B cnefyoouwem [1]: ymeHbLUeHWe pacCcToaHNA TPenNeBKU; yMeHblleHNne 3aBUCUMOCTH
061EeMOB 1eC03aroTOBOK OT CE30HHbIX (PaKTOPOB; OMNTMMM3ALMNA PacXOLOoB Ha CKJlaQMpoOBaHMeE; COXpaHeHune
BbICOKOr0 Ka4decTBa KpyrJblXx JlecoMaTepuasioB; 3KOHOMUS MPU BbIMOJIHEHUN JIECOXO3SANCTBEHHbIX PaboT;
CHMXeHne noTpebHOCTM B cCrneuTexHUKe MOBbILWEHHOW MPOXOAUMOCTW; MOBblLeHne 3PPEKTUBHOCTU
npoBeAeHNs MPOTMBOMOXAaPHbLIX N aBapUMHO-CNacaTesIbHbIX ONepaLuni; BO3MOXKHOCTb peanusauum Opyrux
BUIOB fleconosib3oBaHms (cbop aron, rpnbos, oxoTa, peibanka, Typusm).

B coBpeMeHHbIX yC/I0BUAX yBeJIM4eHWe MacCbl aBTOMOE3[0B M MOBbILEHWE Harpy3ku Ha ocb TpebyeT
YCUIEHNS KOHCTPYKLUUIA aBTOMOOWbHBLIX AOPOr, YTO, KakK MpaBWJIo, COMPSI)KEHO C yBeJMYeHWEeM pacxona
MaTepuanoB (rnecok, webeHb, rpaBunm n T.4.) NpU CTPOUTESILCTBE JIECHOW AOPOrM, 4TO 3a4acTylo AenaeTt
NPOEKT HepeHTabenbHbIM WAN HEOCYLLEeCTBMMbIM B YCJIOBUAX HEXBaTKM pecypcoB. B 3Tonm cBA3m
aNlbTepHaATUBOWM MOTYT ObITb 3UMHME NECOBO3HbIEe foporu [2].

B pab6ote [3] obocHOBaHbl ONTUMaJjbHble YCNOBUS CTPOMTENbCTBA U (PYHKLMOHMPOBAHUSA 3MMHUX
JIeCOBO3HbIX O0POr, B TOM YMCAe: CHEeXHbIl NMOKPOB He MeHee 10 cM; cyMMa oTpuuaTesibHbIX TemnepaTyp
nocne nepexona Yepes Hosb paBHa (No moayno) 100-130 °C. CpegHme 3Ha4YeHUs TeMnepaTyp, NMPU KOTOPbIX
3UMHME A0POrn He PYHKLMNOHAJIbHbI - N3 YMJIOTHEHHOro cHera: oT -4,5 no 4,0 °C; n3 cmecu cHera v nbga: oT
2,7 po -1,8 °C; nepsaHble goporu: ot +1,0 no +2,0 °C.

TexHosnorMm CTpouTeNbCTBa JIeCHbIX AOpor, B TOM 4YuUcCjle 3UMHMX JIeCOBO3HbIX  Aopor,
pernamMmeHTupytTCca ceogoM npasmn CM 288.1325800.2016.
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KoMnnekc 3agay no MNpPOeKTUMPOBAHMIO U CTPOUTENbCTBY JIECHOW poporu BKA4vaeT B cebs [4]:
pa3fesieHne IeCHOro MaccrBa Ha 30Hbl IETHEN 1 3UMHEN BbIBO3KM APEBECUHbI; OnpeaeneHne ryctoTbl 4Opor;
BbIOOp CTPYKTYypbl CeTU JOPOr; MJjaHMpOBaHMEe CeTW [OpOor; onpejeneHve MNpPOTSKEHHOCTU [OpOr Ha
nepcrekTBY N Ha OAWH rof; onpefesieHne CTOMMOCTU CTpPouUTeSIbCTBa AOPOr.

®PoKycMpys BHMUMaHWE Ha OTJIMYUTENIbHbIX 0COBEHHOCTAX KOHCTPYKLUIA U (hyHKLWOHNPOBAHUSA 3MMHUX
J1IeCcoBO3HbIX AOPOr, OTMeTUM cnepyioulee. Kak U3BECTHO Npu NOHWXXEeHUM TeMnepaTypbl 1 )a30BOM nepexone
BOAbl N3 XXMNOKOIM0 COCTOSIHUSA B TBEPLOE COCTOsiHME (B Nien) obbeM yBeMYMBaeTCs, HO 3aTEM C MOHMKXEHNEM
TeMnepaTypbl NibAa ero obbemM kKak TBEpAOro Tejna yMeHbllaeTcda. B HayvanbHOM CTaaum npoMep3aHus
TeMmnepaTypa BEPXHEro C/05 JIECOBO3HOW AOPOrN MeHblUe, YeM TeMnepaTypa HKenexxalwux cnoes. MNostomy
B AOPOXXHOW KOHCTPYKLMUW YMEHbLUEHNIO 06beMa BEPXHEro CJ1of COMPOTUBAAIOTCA CWJbl €ro CUuenneHns C
HXKeneXawmm cnoeM. Kak cnencrteue, B BEPXHEM CJI0e MOSBSATCA pacTAarmBatowme Cuibl, KOTOpbie Npu
[ocTaTo4yHo 6obLIOM Nepenafe TemMnepaTyp Bbi3bIBAOT Pa3pbiB BEPXHEro CJ1I08 1 NOsABJIEHNE TaK Ha3biBaeMoM
Mopo3060MHOM TpelwuHbl. Mpn 3ToM Nof AEACTBMEM KacaTeslbHbIX CUA MPOUCXOAUT CABUI BEPXHEro CJios
OOPOXXHOW KOHCTPYKLUN OTHOCUTENbHO HUKesiexallero cnos, 4To MPUBOAUT K YBEJMYEHUIO LWUPUHBI
pPackKpbITUSA TPELLNHbI.

N3BeCTHO, 4TO cABMramLwas cuaa nponopuMoHasibHa MOAYIO CABMra NPU MNPOYUX PaBHbIX YC/IOBUAX.
Mpn 3TOM paccTosHME Mexay TpewmHamu Tem 60blue, YeM MeHblle MOAYJ/b CABMra, 4To chnepyeTr u3
pe3ynbTaToOB TEOPETMHECKOro nccnenosaHms [5]. Takmum obpa3om, paccTosiHME Mexay TpewmnHamm bypnet Tem
6osblle, YeM MeHbLUe CABUraloLan KacaTeslbHas cusa, TO eCTb YeM MeHblle CONPOTUBNEHME CABUTY.

C NpaKkTN4eCcKOW TOYKN 3pEHUSA, Ka4eCcTBO Aoporu byneT Tem Bbille, YeM MeHbLUe TPELLNH Ha eouHULLY
OJIMHBI, HanpuMep, Ha 1 KM, TO ecTb YeM Bonblie pacCTOAHNE MeXAY TPeLLNHaMU.

Taknm 06pa3oM, yMeHbLUEHMWIO TpeLnHoobpa3oBaHMs CNOCOBCTBYET CHMXKEHME COMPOTUBIIEHNSA CABUTY
BEPXHEro C/10s AOPOrv OTHOCUTENIbHO HUKeiexallero cios.

Kak n3BeCcTHO, NMpu CTpPOUTENbCTBE BPEMEHHbIX JI€COBO3HbLIX AOPOr 3KOHOMUYeCcKu uenecoobpasHo
NCNOJIb30BaTb OTXOAObl 3arO0TOBKWM U nepepaboTkn ApeBeCcuHbl B COYETaHWU C APYrMMu MaTepuanamu.
N3BECTHbI KOHCTPYKLMN 3UMHMX JIECOBO3HbIX AOPOT, B KOTOPbLIX TEMJION30JIALMOHHBIA C/ION BbIMOJIHEH N3 CMeCK
YMJIOTHEHHOrO CHera u sbda ¢ fobaBkaMy OTXOAOB 3aroTOBKU U nepepaboTkn apeBecuHbl. ConpoTuBieHne
COBUTY U CKATUIO CMeCU CHera u nbpa ¢ gobaBkamm onuiok, LWenbl U APpyrux MaTepuasioB sKCNepMMmeHTalbHO
nccnenoBaHo aBTopamum ctaTbu [6].

CHer, npepcTaBasowmnii cobon Mesikme YacTuLbl 3amMmep3Luer Bogbl, NoC/e YNJI0THEHWS, B TOM YMCe Noj,
BO3OENCTBMEM HArpy3oK OT TPAHCMOPTHLIX CPEeACTB W W3MEHeHWW TemnepaTypbl, npeobpasyeTca B
JlecoBO3HOWM fopore B CMeCb CHera u nbga. CMecb cHera n nbAa ¢ gobasneHnem onusok Npu oTpuuaTesibHON
TemnepaType nMeeT AOCTaTOYHO HU3KOE COMPOTMBJIEHNE CABUIY, €C/IM MaccoBas A0/ ONWIOK HaXoOouTCa B
uHTepsane ot 5 go 12 %. B 3Tom cnyyvae conpoTmBieHne obpa3uoB cABUry He npesbiwaeT 1 MMa npu
Temnepatype -7 °C [6]. AHanM3 3KCNepMMeHTalbHbIX AaHHbIX [6] C y4€eTOM CAEeNaHHbIX Bbille 3aMeyvyaHun o
BJIMSHUM COMPOTUBJIEHNA CABUTY Ha pacCTosHMe MexAy Mopo3060iHbIMU TpewmHamu [5] nmokasan, 4To
yBe/IMYeHNe MacCOBOM [0/M Onuiok cBepx 12 % Heuenecoobpas3Ho, TaK KaK COMNPOTWUBJIEHME CABUIY
BO3pacTaeT, 4TO BefeT K YBeJIMYEeHWI0 4YucCia TpeLwuH paccMaTpmBaeMoro Bmpga. MaccoBas [0/S OMNUJIOK
MeHblle 5 % Takxe HeuenecoobpasHo, MOCKOJIbKY MPY 3TOM YMEHbLLUAETCSA COMPOTUBIIEHNE CJI0A CKATUIO NMpu
BEePTUKaNIbHON Harpy3ke oT aBTOMOBUABHOIro TpaHcnopTa.

BepxHuin cnom 3uMHen 1eCoBO3HOWN JOPOrv MOXKeT BbITh IeaaHbIM. MNpu cooTBETCTBYIOWEM 060CHOBaHWN
BO3MOXXHO apMMpoBaHWEe [aHHOro CJo. BepTumkanbHas Harpy3ka Ha [OaHHbIA C/IOW OT aBTOMOOWILHOro
TpaHCNOpTa BbI3biBAeT MOSABJIEHNE B BEPXHEWN MOJIOBUHE TOJIWMHbI CJI0S JibAA CKMMAIOLWUNX Hanps>KeHun; B
HV>KHEN MOJIOBMHE TOJLWMHbBI MOABAAIOTCA pacTArMBaloLWme HanpsHkeHnsa. Kak n3BecTHO, /ie N YMJIOTHEHHbIN
CHer conpoTUBAIAIOTCA CXKaTUIO Nyylle, YeM pacTsxeHuto. [o3ToMy pacTsaHyTas 30Ha ABAAETCH B AAaHHOM
ciyydae «cnabbiM 3BEHOM» KOHCTPYKLUW NEeCOBO3HOW oporu. YTobbl yCunmTb KOHCTPYKLMIO, apMUPYIOLLYIO
CeTKy pa3MeLLaloT B HUXKHEN NOJSIOBUHE TOJLWUHBbI apMUpyeMoro cfios. ToNwnHa Kaxx4oro csos 1eCOBO3HOMN
OOpOrn 1N XapakKTepPUCTUKN FeoCeTKM onpeaensoTca pacieTaMn B 3aBUCMMOCTM OT AOPOXKHO-KINMMATUHECKUX
yC/IOBMA B COOTBETCTBUM C AeNcTBylOWwMM cBodom npasun CI 288.1325800.2016. Mpu 3ToM cnepyeTt
Y4YUTbIBaTb U3MEHEHNE CBONCTB FPYHTOB B OCHOBAHUM AOPOrv B UMKIAX «3aMOpaXKuBaHue - oTTamBaHue» [7,
8l.

Takum o06pa3oM, yyeT 0COBEHHOCTEeN KOHCTPYKLUMW 3UMHEN JIeCOBO3HOW [OPOrv, MOCTPOEHHOW C
npMMeHeHNeM OTXOL0B N1eCc03aroToBKM 1 NepepaboTkn ApeBecuHbl, obecneymBaeT yMeHbLUEHNE KOJINYeCcTBa
MOpP03060MHbIX TPELLUH B pacHeTe Ha 1 KM foporu, To ecTb obecnevymnBaeT yBean4yeHne cpegHero paccTosHUs
Mexay TpewmHaMmn. BaKHO OTMeTUTb, YTO Takoil e 3hdeKT BO3MOXKEH N B CJiydae, eC/in BEpPXHUN CAon
npeactaBfieH Mep3/biM FPYHTOM WAM acdanbTOM, a B3aMeH OMNuJioK WCMNoNb3ylTca 6osiee npoyHble
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MaTepuanbl. Kak cnefncTBMe, yMeHbLUAaeTCsl HEPOBHOCTbL U MOBLILWAETCS KavyecTBo Aoporun. OAHako, ecsu
OMUIKK SIBNSIIOTCSA JIEFKOAOCTYMHBIM MaTeprasoM Mo KPUTEPUo 3aTpaT Ha TPaAHCMOPT, TO UX NPYMEHeHue B
KOHCTPYKLAW  [OPOrM  COOTBETCTBYeT TpebOBaHWSIM  TEXHUKO-IKOHOMUYECKON  3PDEKTUBHOCTU U
3Kosiornyeckor 6e30nNacHOCTU, Tak Kak pacluiMpsieT BO3MOXXHOCTWU paLMOHaNIbHOro MCMO0Jb30BaHWUA OTXOMO0B
nepepaboTKN ApEeBECUHDbI.
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Winter logging roads: design features and

operation
KHOROSHILOV Petrozavodsk state University, khoroshilov@yandex.ru
Constantine
Keywords: Annotation:
forest roads In the article, in the form of a brief review discusses some
construction of logging roads issues related to the improvement of construction of forest

roads. The relevance of these issues is directly related to tasks
defined in the "Development strategy of the Russian Federation
forest complex for the period till 2020".
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