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VJAYYIIEHUE MPODPWISA MAATHUKOBOM IMOJABECHOM
KAHATHOM JIOPOT'H

MMOKPAIIEHHSA IMTPO®LITIO MASATHUKOBOI MIJABICHOI KAHATHOI
JTOPOT'A

THE IMPROVING OF PROFILE THE REVERSIBLE CABLEWAYS

[Ipu poeKTUpOBAaHUY TOABECHBIX KaHATHBIX JOPOT BBHIMOIHSIETCS MMOUCK ONTHMAJIb-
HO-KOMIIPOMICCHOTO PEIIEHHS], YAOBIETBOPSIOMIETO YCIOBUSAM IKOHOMUYECKOH 3 dek-
TUBHOCTH, TEXHOJOTHYHOCTH M Oe3omacHocTH. PesynbpratoMm siBisieTcs Habop mapamer-
POB, CpeIy KOTOPBIX BBIJACISIOT XapaKTePUCTUKH Tpoduist qoporu. M3aMeHeHne 3Tux Be-
JIMYMH MOKET OKa3bIBaTh KaK MOJIOKUTENFHOE, TaK U OTPUIATENIFHOE BIMSHUE HA TEXHH-
KO-3KOHOMHYECKHE TTOKA3aTEeNH.

B nanHoO#i cTatbe paccCMOTPEHO BIUSHUE CMEIICHHUS OMOp TPEXMPOJIETHON KaHATHOMN
JIOPOT'Y MAasITHUKOBOTO THIIa BJIOJIb TPACCHl HA HArPY>KEHHOCTh 3JIEMEHTOB IIPHUBOJIA, KO-
TOpasi OIEHUBAETCS 110 BEIMUNHE OKPYIKHOTO YCHITHSL.

KiroueBpie croBa: kaHaTHasi AOPOra, OKPY>KHOE YCHIIME, HATPYKEHHOCTb 3JIEMEHTOB
MPUBOJA, CMELIECHUE OIOP

[Tix yac MpOEKTYBaHHS MIABICHMX KaHATHUX JOPIT 31HMCHIOETHCS MOIIYK ONTHMAJb-
HO-KOMITPOMICHOTO PIIlICHHS, K€ 3aJ]0BOJILHIE YMOBaM €KOHOMIYHOT eeKTHBHOCTI, Te-
XHOJIOTIYHOCTI Ta Oe3neku. Pe3ynbraToMm € Habip mapaMeTpiB, cepel SKHX BiIOKpEMITIO-
I0Th XapaKTEePUCTHKH Npodisto foporu. 3MiHa LUX BEJIWYMH MOXKE SIK MO3UTHBHO, TaK 1
HETaTHBHO BIUIMBATH HA TEXHIKO-€KOHOMIYHI TIOKa3HUKH.

VY naHiif cTaTTi PO3INIAHYTO BIUIMB 3MIIIEHHS ONOP TPHUIIPOTOHHOI KaHATHOI JOPOTH
MasSTHHKOBOTO THITY B3JIOBX TPacH Ha HAaBAHTAXXCHICTH €JIEMEHTIB MPUBOY, SIKa OLIHIO-
€THCSI 32 BETMUYUHOIO OKPYKHOTO 3YCHILIS.

KitouoBi cioBa: KaHaTHa J0pora, OKPY)XHE 3yCHIUIS, HABAaHTAKEHICTh CJICMCHTIB
HPUBO/LY, TIEPEMIILICHHS OTIOp

When designing ropeways to search optimally and compromise solution that satisfies
the conditions of economic efficiency, technologically and safety. The result is a set of
parameters, among which are the characteristics of the ropeway profile. Changing these
variables can have both positive and negatively impact on the technical and economic
indicators.



This article considers the influence of displacement of supports of the pendulum-type
ropeway having three spans along the route to the loading of the elements of the drive,
which was estimated by the drive traction.

Keywords: ropeway, drive traction, loading of the elements of the drive, displacement
of supports.

HpOCKTHpOBaHI/Ie MMOABECHBIX KAHATHBIX JOPOr pPa3jM4YHOIO KOHCTPYKTHBHOI'O HC-
IMOJIHCHHA W HAa3HAUYCHHA IMPEAYyCMaTpuBaACT MHOFOBapHaHTHBIﬁ pacdye€T OCHOBHBIX ITapa-
METPOB JOPOTH B PAa3IMUHBIX KOMOWHALMAX MX 3HAUYEHHH C LENBIO JOCTHKEHUS] MAKCH-
MaJIbHOTO PKOHOMHYECKOTO 3Pdexra. [Ipr 3TOM 0gHOM M3 BaHEHIIUX 3a/1ad SBISETCS
MOWCK ONTHMAIbHO-KOMIIPOMHUCCHOTO PEIICHHUs, COUETAIOIIEr0 B ce0e IKOHOMHUYECKYIO
1eJ1ecO00Pa3HOCTh, TEXHOJIOITMYHOCTD U 0€30MaCHOCTh KOHCTPYKIHH.

OnHOM M3 OCHOBHBIX XapaKTEpUCTHK KaHATHOW JOpPOTU SBJISAETCS MPOU3BOIUTEID-
HOCTb (IS TPY30BBIX JOPOT) MK TPOITyCKHAsI CIOCOOHOCTD (JJ1s1 MACCAKUPCKHUX JIOPOT).
9TtoT mnmapamMeTp B COYETaHMU C DKOHOMUYCCKUMMU IMOKa3aTCIIIMU U TCXHUYCCKUMU XapaK-
TEPUCTHKAMU MOXET OBITh ONpPEIEISIOIMM Npu 000CHOBAHUH LIEIECO0OPa3HOCTH MPO-
BEJICHUS MoJiepHU3auu Jopord. OMHAKO IpHU TaKOM MOAXOAE BOMPOCH HATPYKEHHOCTH
QJICMCHTOB KOHCTPYKIHMU YUYWUTBIBAIOTCA HAMMCHBLIINM 06pa30M. HOSTOMy IMPOBEACHUC
UCCIIEIOBAaHUH C 11eTb0 (YOPMHUPOBAHUS HOBBIX M FAPMOHHM3ALMHN CYIIECTBYIOIINX METO-
JUK TPOEKTHOTO M MPOBEPOYHOTO (IIO3BOJIAIOLIETO OLEHUTh TEXHUYECKOE COCTOSHHUE
JEHCTBYIOIIEH TOPOTH) pacueTOB SBISETCS aKTyallbHOM 3a/iaueii C TOUKH 3peHust odecrie-
YyeHHs1 0€30IaCHOCTH IPy30- U MaCCAKUPOIEPEBO3OK.

Bennunnaa nponyckHON criocoOHOCTH OCOOCHHO BaykKHA AJISI HACCAXKUPCKUX KaHATHBIX
A0por, BBCACHHBIX B 3KCILTyaTallUIO JC€CATKH JICT Ha3ad U ABJIAIOMIUXCA OJHUM U3 OCHOB-
HBIX BUJIOB TPAHCIIOPTA B MECTE UX pacnoiokeHusl. [IpuMepoM TakoBOI MOKET CIIyKUTh
MaccaXupckasi NOoJABECHAs] KaHATHAs JOpora MasiTHUKOBOro tuna «Mucxop — Ai-Iletpuy,
OCHOBHOH 3a/iaueil KOTOPOH SIBJISETCS AOCTaBKa TYPUCTOB M MECTHBIX JKHUTEJIEH OT IOJ-
HOXbs K BEPUIMHE T'Opbl ¢ MUHUMAJIBHBIMU 3aTpaTaMU BPEMCHU 3a CUCT HpﬂMOHHHCﬁHO-
CTH IPOQUIIS TPACCHI B IJIAHE.

ITockoyBKy KOMMYECTBO NMACCa)KUPOB C KaXIBIM T'OJ0M YBEIUYHNBAETCS, BO3HUKIIA HE-
00X0/IMMOCTh TOBBILICHHUS] TMPOITYCKHOW CIOCOOHOCTH JOPOTH, KOTOpasi, KaK M3BECTHO
[1], 3aBUCHT OT BMECTUMOCTH BaroHOB, MPOAOJDKUTEIBHOCTH LIUKJIA TPAHCIIOPTUPOBKHU U
npouux (aKTOpOB, BIUSHUE KOTOPHIX Majo, a y4yeT ciokeH. [Ipu ycioBum coxpaHeHHs
BMECTUMOCTH BaroHOB (UTO 00eCNEeUUT HEU3MEHHOCTh pabovell Harpy3Ku ¢ 10CTaTOYHOM
CTENEHbI0 TOYHOCTH) BO3MOXHBIM THPEACTABISAETCS CHUKEHHME MPOAOKUTENBHOCTH
TPAHCIIOPTUPOBKH 3a CYET MOJICPHU3ALNN KOHCTPYKIIMH JOPOTH.

B pabote [2] cnennanucTaMu OpraHU3aIiH, OCYIIECTBISIFOIIECH dKCIUTyaTaluio U 00-
CIIy’)KMBaHHME YKa3aHHOM IOPOTH, MPEJIOKEH OJMH M3 BApHAHTOB pelieHHs chopmyiu-
POBAaHHOH BbIIIE MPOOJIEMBI, 3aKIIOYAIOLIMNACST B U3MEHEHUH Pa3MELIeHUs OIOp BIOJb
TPAcChl C LEIbI0 YMEHBIIEHNS KOJINYECTBA IUKIIOB pa3rOHA U TOPMOYKEHHSI, OCYIIECTB-
JSIEMBIX TIPU IIPOXO/I€ BaroHaMu orop. JlaHHOEe TEXHUUYECKOE peIIeHNe TTO3BOJISAET YBEIH-
YUTh PACYETHYIO MPOITYCKHYIO CIIOCOOHOCTH JOPOrH mouTH B 1,5 pasa, 4to, Oe3yciaoBHO,
ABJSIETCS. BECbMa I10JIE3HBIM. TeM He MeHee, yuuThIBasi yKa3aHHbIE paHee COOOpakeHus,
HE00XOIMMO TaKKe OLCHUTH BIUSHUE MpeiaraeMoi MOJICPHU3AIMH HA HArPYKEHHOCTb
3JIEMEHTOB KOHCTPYKIIMU AOPOTH C IIETbI0 COXpaHEHH 3araca MPOYHOCTH U obecreue-
HUsI 0€30I1aCHOCTH IKCILIyaTalluy.



HarpyxeHHOCTh 37I€MEHTOB NPUBOJA KaHATHOW JOPOTH KakK NPHU NMPOESKTUPOBAHUH,
TaK | B MMPOIIECCe IKCIUTyaTallii MOKHO OIEHUTh, OCHOBBIBASICh Ha pe3yJIbTaTaxX aHaIHU3a
IarpaMM OKPYXKHBIX YCHui [3], oTpakaronimx N3MEHEHNE COOTBETCTBYIOIICH BEITNIH-
HBl BO BpEMEHH, 00 Kak (pyHKIMH MOJO0KEHHUS BaroHOB Ha Tpacce. IIpu 3ToM mpuBe-
JeHHbIe B pabote [4] MeTOIMKa U PEKOMEHAALMH TO3BOJISIOT TIOCTPOUTh AUATPAMMBI OK-
PYXXHBIX YCHUJIMM MPUBOJA MOAECPHU3UPOBAHHON JOPOTH JO BHECEHHS KOHCTPYKTHBHBIX
W3MEHEHU.

Lenbto nanHOM paboTH! siBIsieTcss (GOpMUpPOBaHHE MaTeMaTHYECKOH MOJENH, T03BO-
JSIFOILEH MMOCTPOUTh HUAarpaMMbl OKPYKHBIX YCHUJIMHM IPUBOJA KaHATHOM aoporu «Muc-
xop — Aii-IleTpn», BEINOTHUTH aHAJIN3 HATPYKEHHOCTH 3JIEMEHTOB MPHUBOAA (IO BETNYH-
HE OKPY’KHOTO YCHJIHSI) U BBLAATh PEKOMEHIALNN OTHOCUTEIBHO LENeco00pasHOCTH NMpo-
BEACHUS NPEATIOKECHHON B paboTte [2] MoaepHU3AMU C TOYKH 3PEHUS] MUHUMHU3AUN Ha-
Ipy>KEHHOCTHU ¥ yIy4IlIeHHs YCIOBUI1 paboThl MPUBOJIA.

[Ipu dopmupoBaHMM MaTEMAaTHYECKOW MOAETH OyAeM PYKOBOACTBOBATHCS MPHHIM-
aMH MOAYJIBHON KOMIIOHOBKH [5], 4TO TIO3BOJIUT OOOOIIUTH IOyYCHHBIE PE3yIbTATHI C
BO3MOKHOCTBIO TIPUMEHEHUSI ITPY aHAJIM3€ aHAJIOTHYHBIX KOHCTPYKIIHHA.

Pesynbrarhl uccnenoBanuil [6] CBUACTEILCTBYIOT O HEIEIECOOOPA3HOCTH pa3Melie-
HUS OTIOPBI IBYXIIPOJIETHON MasTHUKOBOW KaHATHOH JOPOTH TaKUM 0OpazoM, 4TOOBI Ba-
TOHBI MIPOXOJMIN €€ OJHOBPEMEHHO (PaBEHCTBO JUIMH TPACKTOPHUI JBM)KEHHS BaroHOB B
000mX IMpoJeTax), Tak Kak 3TO yBETU4HUBaET (IIOPOH BeChbMa CYIECTBEHHO — B 3aBUCHUMO-
CTH OT TEXHWYECKMX XapaKTEPUCTHK OPOTH) HATPYKEHHOCTh TATOBOTO KaHAaTa M dJie-
MeHTOB TpuBofa. [I0CKONBKY NMaHHBIA TPHUHITUN TOJIOKEH B OCHOBY TPEAJIOKEHHON B
paborte [2] MoaepHU3alKU, HEOOXOAMMO MPOBECTU aHAJIOTUYHBIC UCCIICOBAHUS 10 Clie-
JTYFOIIIAM MCXOIHBIM JaHHBIM:

— mpodurs — cormacHo puc. 1;
— nomnes3nas Harpy3ka P =32 kH (40 maccaxupos 1o 80 kr);

— Bec mycroro Barona A =18 kH ;

— moroHHbI Bec Hecyuero kanara §, = 0,1263 kH/M (xanat 3akpsIThIii HeCyHit
o ['OCT 7675-73 nuametrpom 47 Mm);
— moroHHbIi Bec Tsarosoro kanara §. =0,01635 kH/mM (xanar nBoiiHOW CBHBKH

o ['OCT 2688-80 nuamerpom 21 MM; AraMeTpsl TOJIOBHOTO M XBOCTOBOT'O KaHa-
TOB MIPUHUMAEM PABHBIMHU);
— pabodee ycuine HaTSHDKHOTO YCTPONCTBA, BOCIIPUHUMAEMOE OJHOI BETBBIO TSTO-

Boro kanata, 7, =56,5/2 kH (macca npotuBoseca 5,65 T);

— JAnuHa KaHata Ha Tpacce [, =1342 m .
391,4
]
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Puc. 1. TIpodpunb xaHatHOU noporu «Mucxop — Ait-Ilerpm»



OxpyxHoe ycunue npuBoga U MoxeT ObITh ONpeJIeNeH0 KaK Pa3sHOCTh HATSHKEHUI Ha-
Oeraromieil Ha MPUBOIHOI LIKKB U cOeraromeil ¢ Hero BeTBeil TsroBoro kaxara ( 7, u 7

COOTBETCTBEHHO). [Ipy 3TOM BeIMYMHBI HATSKEHUH OnpeAessitoTest o gpopmynam [4]:

T = R G cosy, + Rsiny, + W 1)
T =—F G cosy, + Fsiny, + W, (2)

rae P , IDB — COCTaBJIAIOMINE BECAa HMIKHCETO M BCPXHETO BAIrOHOB COOTBCTCTBCHHO, BOC-

H
MIPYHIMAaeMbIe OJTHUM TATOBBIM KaHATOM (B pacCMaTpPHUBAEMOM JOpPOTe JBa TATOBBIX KaHa-
Ta; MO HIDKHUM CJIeAyeT OHMUMATh BaroH, ABWXKYILHUICS OT HIDKHEW CTaHIMU K BEpXHEH,
BEPXHHUIT BaroH — BO BCTPSYHOM HaIIpaBIICHUH);

}/H , 7/5 — YIJIbI IOABEMA HUIKHETO U BEPXHET'O BArOHOB COOTBETCTBCHHO,

W, W — cocrapusromye HaTsOKEHNs BETBEH TATOBOrO KaHATa OT COOCTBEHHOTO Beca
CO CTOPOHBI HM)KHETO M BEPXHETO BATOHOB COOTBETCTBEHHO;
Cp — K03 QUIMEHT COPOTHBIICHUSI JBHKCHHUIO BaroHa.

Bemmuunbt P u P st ABYX CllydaeB, XapaKTePH3YIOILIMX MAKCUMAJIBHYIO HarpyKeH-
HOCTbh JIEMEHTOB ITPUBO/IA, MOTYT OBITh ONPECIICHBI CIIEIYIOIINM 00pa30oM:
—  HW)KHUM BaroH IOJIHbIN, BEPXHUHN — ITyCTOM

R=05P+R); A=05R; ©)
—  HWKHUM BaroH IyCTOW, BEpPXHUI — MOTHBIN

A.=05R; R =05(P+R). O
3Ha4YeHUs YTII0B OAbeMa MOTYT OBITh ONPEACTICHBI U3 TAKUX BBIPAXKCHUI:

Acosf+(q+a)!(; L%

Iy = X 5

97, =09h+ 2Hcos 3 / )
Pcosp+(q +q.)l X

Iy = [ B BT/ 11-2-2 |, 6

97, =09p+ 2Hcos 8 / (®)

rae [, | —yron HakiOHa XOPIbI U JUTMHA [IPOJIETA COOTBETCTBEHHO;

H — ropusoHTabHAas COCTABIIAIONIAS HATSHKEHUS HECYIIIETO KaHaTa

X, X — KOOpIUHATBI, ONPEEIAIONINE MTOJ0KEHNE HUKHETO M BEPXHETO BarOHOB I10
TOPU3OHTAIN OTHOCUTEIHLHO BEPXHUX OMOP COOTBETCTBYIOIIUX MPOJIETOB.

CocraBnsonye HaTSDKCHUSI BETBEH TATOBOrO KaHAaTa OT COOCTBEHHOTO Beca MOTYT
OBITH OnpeneNieHbI TI0 PopMyam:

W =T+q(h+ L) (7)

H



W="-q(h+fl), (8)

B

rae f - K03(1)(1)I/IL[I/I€HT COIIPOTHUBJICHUA NBUKCHUIO TATOBOI'O KaHATA,
/7C — IIepcraa BbICOT IO KOHCYHBIM CTAHIUAM,
/C — JJIMHA AOPOrv 110 rOPU30OHTAIN.

Hcmons3ys MpUBEAEHHYIO B paboTe [4] MeTommKy ompezesaeHus Beauunasl H u yka-
3aHHBIC (POPMYJIBI, CTPOUM AMAarpaMMbI OKPY)KHBIX YCHIIMH TIPUBOAA IO M TIOCJIE MOJICPHH-
3anuu goporu (puc. 2). Ilpu 3ToM cMeleHre NMKOBBIX 3HAUYeHUH B0 OcH abciuce 00b-
SICHSICTCS CYThIO MOJICPHU3AINN — CMEIIICHUEM OTIOP BIOJIB TPACCHI [2].

W3 muarpamm ciieyeT, 9TO M3MEHEHWE MHUKOBBIX (MaKCHMAaJIbHBIX W MUHUMAIJILHBIX)
3HAYCHUH OKPYXXHOI'0O YCWJIMS HAaXOAUTCA B IIPEACiIax 10 %, YTO MOXCT CHUTATHCA JOITYyC-
TUMbIM, YUHWUTbIBAd HOpMaTHBHLIﬁ 3arac Mmpo4YHOCTHU U HpOFHO3I/IpyeMBII>i SKOHOMHYECKUN
addext Monepuusaiyn. OJHAKO M3MEHEHHE aMIUIMTY (bl KOJIcOaHUH (pa3HOCTH 3HAYCHHIMA
IMAKOB OAHOT'O BCIJIECKAa BEJIMYUHBI OKPYKHOI'O YCI/IJ'II/Iﬂ) MMPEBLINIACT 30% B CTOpPOHY YyBE-
JINYEHUS TaKOBOM AJIA TIpUBOJa MOI[epHI/BI/IpOBaHHOﬁ AOporu, 4t1o 663yCJ’IOBHO HCTaTUBHO
OTPAa3UTCs Ha HArPY>KCHHOCTH JIEMEHTOB IIPUBOJA IIPU IUHAMUYECKUX HATrPy3Kax, COIPO-
BOXIAIOMIUX IPOIECCHI pa3sroHa U TOPMOKCHUA IIPU MMPOXOKACHUN BaroHaMu OI10p. B mo-
,Z[OGHBIX ClIydasx pCKOMCHAYCTCA MPOU3BOAUTH Ooitee FJ'Iy6OKHI>i TEXHUKO-3KOHOMHYCCKHH
aHayu3 11 000CHOBaHUS LIEIeCO00Pa3HOCTH BBEICHUS MPEJIOKESHHON MOJICpHU3ALIHH.
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Puc. 2. lnarpaMMbl OKpYXHBIX YCHIIUI
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