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rroc rpoEHI{E AHAI PAMM OKPyXHbIX v Cy^rufft
rlpr4B oAA MA-fl T Hr,rK O B O fr rI OrIBE C H O 11 X.{UA.T H O rZ
AOPOfI,I

irl: ncex BHJoB TpaHcnopra KaHarHF,Ie .roporll orHocsrcq K ql4cily

HeMHorrrx, r:raccr.i$lru[pyeM6rx rax o6rexrbr floBlllrleuriofi onacnocru Ii].
3ro. s nepByro oqepeAb, o6rscsgercs 6orumoft oreercrneHHocrbro rpaHc-
noprupoBKn rp.y3oB n. oco6eHso, rioAeft Ha 3HarIHre.'IbHoM paccrosnl.ru or

3eMilr. Hapyureur.re pa6orocnocoduocru aroSoro 3;rel{eHTa Moxer rIpI4Bec-
TH K Karacrpo$uvecruM nocJ'IerlcrBuf,M, rlo3Tol\{y HX KoHcrpyKIrHt, Mero-

JIbr rrpoeKTHpoBaHVfr H KoHrponq nocrosHHo coBeplxeHcrByiorcs [2. 3. 4].
llpu oxcn:r.varar-luu c,vilrecrBlroulux. Hctro..rb3oBaHul4 6rIsulrx e

vuorpe6reHuu (:auacrylo IrHocrpanulx) H [poeKrupoBaH[u HoBbIX Ka-
HarHbrx Aopor Bo3Hr.{Kaer seoOxo,lrllrocrb rrocrpoeHus ,ruarpaMM oKp.vx{-
Hbrx )'cunufr, orpaNaroulux r{3N{eHeHHe oKp}'xHoro ycu.rluq npuBora Bo

BpeN{eHH HJl}r KaK $.v-HXUI.IIO rrOirOXeHHt BaTOHOB IIpH pa3XHriHbrx pexllMax

Harp)'xeHr-rq. Taxxe ,rH&rprL\{\IbI IIo3BoJrfl}or onpe,feiuTb cpe.rHi.Ie H [I{Ko-
B6re 3HaqeHHr Hafp)'xeHHocrH 3-'reN{eHToB npHBoJa. efo r{oluHocrH. a raK-
)Ke oueHrrrb cocrofiHne o6op1':oBaHvfl noc.:Ie .l-lnTeJbHot.i lxculyarar\urt.
uro. ,5e:yc.rroBHo. sBrrerc-f, gecdxollrlar,iht c roqxu 3peHns o6ecneqeHnq
6eronacuocrr{ rpi'3o- u naccar+ir{pofi epeBosoK.

B paSore i5] u:;loxsr{a \,ielol{Hiia fiocrpoeHllr lnarpall\i oF:p}'x-
nErx \ci{ruii :rcnep;.rveHTa:ibHl.i-\r fi i 'Te).l. .{ro r foiHo rrprl o{eFi}:e cocrofl-
iinx oSop-vlloBaHHs Hcrro-Tbj\e.ubrr lr Sbrsriilrx a 3'norpe6.,ieHiIiI. Ho BHoBI)
.r-lOFiTHpv€MbIX i{ BBO.fHMbIX ts ?KCII"'I\jaTaiIr{K) KaHaTHF,IX .lopor. O:gaXO.

raxoli no.fxo.f lre ]roxer 6srrs ucno.'rb3oBaH i:ifl aHa.rtr3a Harp,vxeHHocrlt
3,lreMeHToB npr{BoJa rr}rn BHeceHHH }r3\reHcHrrri e KoHcrp}'i(tllto refrcr-
B-vrorqux (uanplnrep" onucaHHrx n pa6ore 16]) linH npoeKrHpoBaHHH Ho-

Bbrx iopof. Ilo:rorr-v uenblo Jassoli pa6orrt sB.ulercs pa:pa6orxa \{eroJlr-

KH. no3BoJlgloutefi Ha ocHoBaHHH reoperur{ecKHX 3aBucl{}{ocrefr nocrpours

IHafpaMMbr oKp)'xHbIX yci.InHl-l Ha 3Tane IIpoeKTllpoBaH:/Is, H.IIU oueHKH qe-

:recoo 5pa-:HocrH npoBeAeHr{s N{onepHI.{3auHH KaHarHofi Eoporlr.
3ransI aHa,,ulTurlecKofo H 3KcnepuMeHTaJ'ILHoro Mo.neirnpoBaHuq

paccNrorpr.rM Ha fipu]vrepe N{aJlrHuxonofi flaccaxnpct<ofi no.qsecuofi xanar-

Hofi goporlr <Mucxop - Afi-fierptr> (unxullfi ,vuacrox). cxeMa npoQn:rr

xoropofi rpr{BereHa Ha pucyHre 1.
llocrpoeHue ar.{arpaMMbr oKpyxubD(,vcumlfi [pl4Bo.fa, IIoJIFIeHHbT.\

3KCilepKNleHTaJIbHbrrU []'reM. OCHOBbTBaeTCfl Ha BbIpaxeHI{U. Oilpene.qffolqe}{

3aBl4cl4Mocrb BparlrarexbHoro MoMeHTa M eu:r'- 3neKTpo,rBl.IrarerJ{ or cHJrEr
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llo pesy;mraraM 3KcrrepnMeHroB. noprAoK npoBe.[eHur Koropbrx
H3iroxeH n pa6ore [5], 6u.;ru nocrpoeHbr luarpaMMbr oKpyxHbrx 1'ci.r:rufi
(cn;roruHa,a ilHHlrfl . coorBercrByorqa.s npoexrHoft xapaKrepucruxe 4oporu )
H ToKoB (rurpurnyHKTr,rpHari :rrrnzfl\, npelcraBneHHbre Ha pncynre 2.

Pucl'Hox 2 - fiuarpaMMbr oKpyxHbrx ycanrrfr u roxoe.
rIoilVqeHHble 3r.:cileputv{eHT&rIbHbIM n}'Te\{

{;lr nccrpoeHrrs !r{arpaM\{ oKpvxHEIX vcr.r.ruri \{orvr 6rlrr r.rc-
iIo_'Ib3oBaHbt liaTel,IaTplqecKr.Ie \f ojle.tir4. cocTaBjIeHHbIe Ha OCiIOBaHIllI

iIpiIHItr{noB yorr'"rsaoli i(o;{iroHoBKtt l7l. Taxoii noAxo,l rB-'isercr vHiiBep-
ca:IbHbilr{ I4 tlc)3Bolser rlo"Ivqitrb 3aBHct4rfocrb cKpyxHofo VcHJF{fl npi{tsora
OT nOJIOXeHAt BafC.)HOB Ha TpaCCe C YTIeTO\'{ tipOeKTHLrX XapaKTCplrCTHK tI
BHOCAMbIX B rrpOUeCCe 3KCnr\'aTaqlipI KOHCTp).KUHOHH;TX il:r.reueirii i i.

[;rr onpere,ireHr{{ Be"rnrrr.rHbr oKp}'xHoro ycin:ntfl. EpHBo.{a .foporrl
seo6xonuno \{oxexripoBarb BcrpeqHoe cHHXpoHHoe jlBrixeHue BaroHoB.
flocrco.nrxy oHH cBq3aHbr \{e)K.{\.co6ofi ilocpencrBotvl rflfoBoro KaHara. rle-
peMeueHne BaroHa c nepxHefi craHuuu x sllxneii (aa-,tee - nepxHnfi earou)

BIO.rrb Tpaccbr SB paBHo rrepeN{errleHl{Io BaroHa c unNsefr cTaHur4H K Bepx-

seir (,1a,'ree - ssxsxfi narou) s". floloxeHne BaroHa. .rBr.rxyuerocr BHH3.

onpe.{e,rrfler ycHJHe n c6erarorilefi c npuno:fHoro rrrKr{Ba BerBr.{ rrfoBofo

KaHara T.6, ? no,rroxeHue BaroHa, trBn)nyqerocr BBepx. - .vcunne s Ha6e-

rarculeii Ha rrpuBoAHofi ruKue BerBH rrroBoro KaHara Qu. floaroMy oK-

p)'xHoe ycunue Moxer 6rrrr onpe.{eneHo no Qopuy:re:
F = Tra - T"a. (6)

Cor:racso pa6ore [8j nocle HeKoropbrx npeo6pa:osauui1. f{Hrbr-
Baloqnx oco6esHocrn KoHcrpyKuHH nprrBoJa. Har.flxe*Hfl. u 3aKpe[.[eHut
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Cocrae.qqrouue HarrxeHnr BerBeii rqroeoro KaHara or co6creeH-
Horo Beca Moryr 6urr onpe.ue.rreHbr no Soplr.vrau:/ ,  . ,  \

W r =  I r ,  * Q r ( h .  +  J  l r ) :  ( 1 3 )

Wu = To - Q,(h, * _f t ,) ,  (14y

rle To - pa6ouee )'cr4nue HarrxHoro .vcrpoficrna. Boclpr.rHHMaeMoe o.lnofi

BETB6}0 KAHATA:

f :0,0065 - rcoo$$HuueHr conporHB-IIeHIIq nBHxteHI{}o rqfoBoro Ka-

uara [9] ;
h, - nepenar Brrcor ilo KoHer{HbrM craHql,r-gM:
Ilc - AirHHa,{oporu no ropn3oHTa{H.

IIpu cocraB;reHuu .quafpaNrM oKpyxHbrx ,vcu.lufi 6rnu nprlH.srbr ra-
Krre xapaKTepr.rcrHKH xoporu :

npo$u:rr - corJ'racHo pucl'rix,v 1;
rrore3Har Harp.v3Ka P = 32 rH (40 naccaxupor no 80 xr);

Bec r)'croro BaroHa Po = 18 xH;

norossufi Bec Hecyuero KaHara Qr=0,126J xH/v (xanar :a-

Kpbrrbrr"r Hecyruuii no |OCT 7675-73.qualrerpo\r 47 uv):
noronulrii Bec rqroBoro KaHara q., = 0,016-35 xFVu (xaHar

,leofiHoi{ cBHBKH no iOC'f 2688-80 .fraa\{erporr{ 2i rnr: JpraMerpbr
ro.rloBHof o r.1 xBocToBof o KaHal oB npi{Hrlr!{ ae}t panunrrui i :
paGouee i'crinire i{arfixHoro 1'crpoircr;:. tsocirpi4Hii\iae\ioe c:sofi
BerBblo r.qroBoro KaHara. 

'f(j -- 55,5 
'l 

rlH (rracca fiporr{BoBeca

5.65 r ) :

.tJr{Ha KaHa'ra Ha rpacce L* = I342 N{ (o[pere-reHa IIo pero\{eH-

!,aqr{rr\,r [10]. cvuras flpcBucaHue KaHara B npo:erax npN6:rn:u-
Te,rbno ctrrrHaKotsbiM i{ paBHbrn 0.02 rlpr{ orcvrcrBu}r Ha-rsxHoro

1-crpoilcrna).
Kax spr.ruo H3 Bbrpaxeuufi (7), (8), (1 1). (12), Hai.flxeHue serseri r.f,-

foBoro KaHara B 3Har{ure-ingofi creneH}r onpe.rle"rTgerc.s $oprvrofi xpuaofr
llpoBHcaHHq HecvilIefo KaHara (sjruser Ha )'fo.rr ilo,rT,eMa BafoHa [ocpe.{cr-
BoM H3IreHeHH.s ropusouralrHofi cocraBirflIourefr uarqxewuq H ) n xoH-
xperHofi Tor{Ke pacnoJroxeHr.{f, BafoHa B npoirere, yKa3brBaeNroft roop;tnHa-

roii x (x" u .trB r.lr;r HHXHefo r4 BepxHero BafoHoB coorBercrBeuno).3a-

Br.rcnMocrb BeJTr.rqr.rHbr H ot no.rroxeHr.Is BafoHa B [poJere lroxer 6srrr
non,vqeHa c noMorrlbro ruogy.uruofr MareMaruqecxoft Mo.qe"{u. npr{Huurrbr
cocraBxeHr{x xoropofi rr3noxeHbr n pa6ote [7]. Tax. rppr nepeMeuleH]ru Ba-
roHa B rrepBoM npoxere (cvlrrax or eepxuefi crauuuu) MareMarr{qecKat
MONCJIE, I{MECT BI,IN:
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HocTb NIe)KAy T€Op€TlI9er
o66qcH.gercff Heror{HC)crb

(oco6euHo AJIHHbT KaHara

JrrrquHaMrd. OAHaxo. -laI
(pasHocrr reop€rr{e€c Kt-r I
ycrrnur B rrpeAenax o.tHof
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60 lloruelruo-rpaHcrroprHar rexHHKa, Ne4. 20 l0 Hebezeuge und F0rdermittel. .\



iBCH-

( 1 3 )

( 1 4 )

.lHoIr

o Ka-

5I TA-

i  3a-

:AHAT

erpbr

Jr iuvl

)Beca

\{eH-

I I {3PI-

:t{ofo

fi rs.-
Hsofr
3,qcr-
KOH-

lIIHA-

). 3a-

6urr
i{Hrrbr
T4 BA-

JCKA'

i---: .

H,1 t  l+ rg -a ' i  = ry q: - tg o','

t + r g a ! ' r y a i

rys: -rya;

t+ tga l  . t ga !

,  4 ,1 ,*  
2 H r r o r & '

n , l t  + ry 'o]

Qrl :

2H,cosp,

r yu :=Efs

(  '  ^ r  .  \

\ r + z K l o t ) .

P
k , = l c o s  B , :

g . , t  ,

2H, cos p,
_ ' . J

qr l ,  cos p,

24ni
|  ,  I  [  ,  - ' , J  

- l

I  [ )  q i l , c o s 0 , !  i  l .  q , , l , c o s B , l
+ l - _ + - : j ] _ j . - : i + i  -  + , . -  - .  I

l c o s ? .  ) J H .  
i  I  n  , - '  Ii - - - r -  z l t l  -  l c o t P :  : 4 h ,  J

3reci' .t, - roa$$rluueHr nono-rl{Hre-rruoli }iaril..3KH. \qnrbrBaK}-
iiltl i 't g"-tl ' isaxe cocpe.foroqi:HHa:r"t crr--rlr (neca e:roHa) i{;t KpHB} lo ripotsHca-
I i i { f l  Hecvir lero xaHara' .  d;= r ; , '  l1- or l {ccl{Te. lbi jad h'Lloi l r l l iHara^ onpere-
.]gK)IiIaE IIO.]OXeHL1.. Ea|(_)i-iA- B tioo,lfTe {gartil il:jjcfii)t0.ll{iii ea ilaCCTOtIIHrl

J,r or eepxnefi orlopbr iro rcpir3oi{i-a-iri): if ;. {-i :" }l i - r-opi{3oHr3JbiiEre

cocraBJ-groiulle IlertiKeHHf i{ec}-Ijiefi-'] Kaiiara B iiepBoM. BToFou rI TpcrI,e]I
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ilo;r,vueuHsre raKr.in/r o6pa-rorr ;laarpar\t\rbr o(p\.xHr,ix ,.'cir.ru;:t npu-
Bora irpeJcraBneHEr ua pacyuxe 3.

Kax eaAr.r\,{. Ha KarrqIoNr i'qacrKe AHarpa\{}{br. coorBercrB\'}oule\{
KOHKpeTHOMy rrpoJer\'. HMeer l{ecro nofperxHocrb Mo.,je.rrHpoeauur (pa:-
HOCTb Nlex.{y reoperHr{ecKHil{ fi SKcrrepHtueHTaiibHbrr,l 3Har{eHH_q\l'r). uro
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vcHilnq B npenenax oJHofo [ponera orHocHTeJuno cra6u:tua) u. c.'reAoBa_
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Pucl'uox 3 -.{uarpaMN{bl oKpyxHbIX ycHJII4fi npuao.qa

Oco6oe BHITMaHI{e cxenver o6parurr Ha cKar{Koo6pa:noe H3lueHe-

HHe Or(pyxHofo vclrJrr{r rrpH rrpoxox,rleHHH otrHr{tv1 L{3 Ba|OHOB (U.nU O6Olr-

NrH - B naHHOfi ,fopofe raKoli BapHaHT HCK.TIOT{eH BC.qe.ICTBUe OCO6eHUO-

crefi npo$unr) onoprr, r{To flBJterct xapaxrepHblM .airt KaHarHbIX ropor

Bcex rrlnon Ii1]. /]aHuoe tBJreHHe He or\'{eqeHo Ha 3KcnepH\'{eHra-ibHL'IX
jri{afpaMMax oKp\'.{HbIx 1'cll;ruii H roxoB (puc. 2) BBI{;Iv HeKoropblx oco-

Sesnocreii perncrparlflri ri3lreHeiiiifi Be"rili'-{IlH;i ci4jlll roxa (nlie.ia \{ecro

.iHCKpeTHocTi) 3afiep0B. a He HeIIpepLiBHaz latlacr).
C 6c6rua,q i{ l;c;;r(euHoe. }{ oxirro c $ o1in1'.111poBe rL TaKHe BbIBoilLI :

l) Ha ocrioBariHrr cpaBHelrr.rs reclper?rqecxlrx ri 3KCiIepIIi\{eHTit:IbHbx

,lHafpaN{}'{ CIipVXIibIX '' Citlttrl C ripOeKTHbIMl.I OT\Ieqae}'{ BO3I{OX-

HOCTb rrpr{}.f eHeHHs npkBe.treHHrr-D{ \{eTonl{K B II Hxeii eplroll npai\Tp{ -

Ke; ilpH lTo}l MaTeN{aTar{ecliat NIo,fe"-IL' H}'xAaeTcfl B --vTor{HeI{Hi{ c

rIeJIbIo,vcrpaHeHlrq c Hc reMarHr{ecKHX ouru6or. a 3ncnepaN{eHTa--ib-

Hag MeroJHKa - B rIoBbI[IeHLII4 roqHocru usvepeHuir (npn ueo6xo-

.duMocTL{, onpe.{enqelvrofi ue;r.snH IlocrpoeHltr nltarpaltlt ) :

2) reopernr{ecxv}o MerorHK\/ nocrpoeHut xlrafpa\{t\{ oKpyxHbIX }'cu-
.rruit uenecoo6pa3Ho r{crroJrb3oBarb rrpu rrpoeKrupoBaHnu HoBbrx LI

MOAepH[I3aUI{u neficrByloullx Aopof c UeJIEIO OUeHKI{ HafpyxeHHo-

cTr-r 3ireMeHToB npHBoIa;

3) 3KcIIepHMeHranbHYro Mero.quKy ueJecoo6pa3Ho IicnoJrb3oBarb rIpH

Ir,rarHocTI{Ke rexHHr{ecKofo cocToqHHs neftcrB-v}ouxx Aopof Bo

BpeMr [poBeAeHI,It exelolHblx II-Y cKo- Haxalor{Hblx pa6or.

II'{TEPATYPA
1. ll ipxo, B. M. Excuepru:a KaHaTHLIX,{opir: .4ocsiA, rIpobJeMH, nepcrleK-

rusu IB. M. llipxo IIMarepuasrbl Mexr,vHapo.{Hblx Ha} {Ho-npaKrHrIecKI'IX

62 Ilorr€wrHo-rpaHcnoprHat rexHttKa, }lll4. 20 1 0 Hebezeuge und Fdrderminel



-l
.rJ

l
--)

I
I

-;
I
l
I
I

j-]
: : l

HbINI14

\{eHe-

o6ou-
CHHO-

ropof
II,IIbIX

I  OCO-

\IECTO

b ! .

IbHbIX

lMrlx-

)AKTH-

HI,IH C

ITa-qb-

:o6xo-

( ycl{-
BbIX II

ieHHo-

'b nprr
or Bo

pcneK-
ICCKHX

1 4 , 2 0 1 0

xoH0epenquit no ilorbeMHbrM coopyxeHuqr,{ 3a 2005 ro,r. flepcnexrunsr
pbrHKa .;ru$ron. 3cKa-raropoB. KaHarHbrx /Iopor n yxpanHe (0g- 1b.12.2005).- O.{ecca: Acrponpuur.2006. - C.212-215.
2. Iluzanu.vx, c. KauarHr4M ropofaN{ - 6esne.{Hr.rfi eeponefrcrxraft ni.qxir i
C. ,rhl:auq,vx r'l flo;re\{HEle coop},xeHas, CneulranbHa.q rexHaxa. _ 2010. _
J\e 8.
3. Kunxu6a[oe. A. B. llossirxeH'e 6esonacHoc'] naccDKHpcKHX KaHar-
H'IX ,fopof Ha ocHoBe orIeHKr4 p'cKa 14 pe3epB'pOBaHHfl. flpr.rBoIa: aBTOpe_
$epar .f'c, ... KaHr. rexH. Halr(: 3arrl'rqeH a 26.r2.0g / Ki.rHxr.roaroe Airex-
cau.{p B.ra.lurunpoBxr{. - HonovepKaccK, 200g. - 2l c.
4. MuponeHxo, A. c. Hepa:pyruarouufi KoHrpoirb cra-rbHbrx KaHaroB [ac-
caxHpcKr4x KaHarHsrx .qopof / A. c. N{upoHeHxo. kr. vr. Lllnaxos // Mou_
TaxHbre r{ cllerlHarlruue paS0Tbr B crpoHTeirbcrBe. cranrHrre KOHCTDVK_
unr.r. - 20A7 . - Ile 9. - C. 9-1 1.
5. CeaHH,r:e. ,lI. f. Oxpyxu*e ycnnus. Ha rrrKuBax KaHarHbrx lopor /
'rI. f. cnanr.qse' B. @. cynpl''uon // iloareMHbre coop),'xeH'.q. cneq'ra,rr-
Har{ rexHHKa. - 2008. - } ls 7. - C. 48-50.
6. ceaHr'rr:e, JI. f. Pa:'erqeHue onop MaqrHHKoBoli xanaruori ,toporr.r i
JL f. CsaHa.l:e. B. @. C.vnpy,Hoe ii flo.qleN{Hbre coopyxeHn.f,. Cneurianr_
Har rexHHKa. - 2009. - Ile 4.
7. fop.fi.{ee, Io. K. fipurrreuen'e rip'Hulr[a NroJ\.-'rbHoi'r KoN,rnoHoBKr.r K ]{a-
reMarHr{ecKoM}' tv{o.felrHpoBaHHro Haip\.x(eHHOCTA Hec\.ruefo KaHara Ma{T_
Hr.rKoeofr no.reecFrofi JoporH / io. K. l-opa'+en. A. c. Kr-ponrrHHr /l 36ip_
i{HK Ha\.KOBHX ufiaub. Cepit: rar\'3c.Be rra,uia'o6r,l}-EaHH'' 61.liaHuUrno. _
f lo.rrana. -  20i  0.  -  - , r*r  2(27;.  -  C. :0r-2 l .+.
3. E:prcrrau. N{. B. lIc.:ee,:iitre }:rlHari*re Jooori{ \,{. ;i, EepxrraH iii xp.j,*
\ i . ;  N{aur inocrpoeHt ie .  1984.  - )b+  c .
i). crrpaso.r::pr!( riiloeKrupoBrili{F.ri iifoubil,.r-iei{rjorr) Tpai{cropra fio.f pe:I.
\. C. I e.rlrlaHa. - \{.: I4:f-no ,larepaTvpbr i]c irp.)ureirr}crB\:. Ig72. - 23 i c.

i0.  Wire rope engineering handbook. US Steel Suppl l  _ g2 p.
ii. {r'xe-rrcnaii, A. 11. IloreecHbre KaHarrrbre Jopoiri a xa6e.rrsrre xpan;r /
{. tr4. [1,re,r;cxali. - ]\4.-jj.: Maiuusocrpoeulre. 1966. _ 4gj c.

{ebezeuge und F0rdermittel. Nl. 201 0 63


