2. IIpoexkTupoBaHue OOBIKHOBEHHOT0 OJHHOYHOIO CTPEJOYHOIO

nepeBoaa

2.1 HcxoaHble TaHHBbIE

[lepeueHp NCXOAHBIX JAHHBIX U UX PA3MEPHOCTHU MpHUBEIEHBI B Tabmuie 2.1

Tab6muma 2.1 UcxomHbie JaHABIC T pacdeTa OJUHOYHOTO CTPEIIOYHOTO

IIepeBOaa
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Ucxonnvie mannsie V, W, gy , J IpUBEIEHBI B 3aJaHUM Ha KYypCOBOE

npoektupoBanue. [lapamerpsr vo , D u G omnpenensrorcs mo Ttabmuie 1.2 B

3aBUCUMOCTH OT 3a/JaHHOTO THUIIA PECJIBCOB N KOHCTPYKIINH KPCCTOBHUHEI.

Tabnuma 1.2 [TapameTpsl 1)1 pacdeTa CTPEJIOYHOTO TIEPEBOIA

Tun peascoB
Mapaverp KoHuctpykuus p
KPECTOBHHBI P50 P65
COopnas 356 316
D, Mmm
[enbHOMUTAS 416 406
G. v COopnas 263 283
’ I{enbHOMMTAS] 64 64
V0 70 72,8




2.2  OmnpeaejieHue MapKH KPeCTOBUHBI

Bnauane onpenesnseM napaMmeTpbl KpUBOJIUHEHHOTO OCTpsiKa (PUCYHOK 2.1):

HAYaJIbHBIA yrom ocTpsika f, pamuyc R, OCTpPOTaHHOW YacTH, pajHyc

HEOCTPOTaHHOMW YaCTH OCTPSKA Ry , yroJ OCTPOXKKH OCTpsIKa € 1Mo (hopMyIiam:

. 3,6 )
sin 3, = W<-0,072
B, v \/ J
VP
R, = - (m)
" 3,6%
2
- V2 () 2.1)
3,677,
cosg = o C0Sh, ,COS'B”
R, +v,

rae VB km/a, Wy B M/c, jo ¥ 79 B M/C>.

Onpenensgercd 4acTh JJIMHBI NPSMOIO ydacTKa IEpe] CEpACYHUKOM - do
(pucyHoK 2.2):

dy = Nppin + D; 2.2)
d=dy,+G-N (2.3)

A€ My — JJIMHA TPSAMOM BCTaBKU I€pell KPECTOBHUHOW TPUHUMAECTCS

Mpou3BOJIbHO nipenenax 0,5 —4 wm,

d - nuHa psSIMOM BCTaBKH, M.
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Pucynok 2.1 KpuBoauHENHHBII OCTPSIK CEKYILETo TUIa

P
»
o
Pucynok 2.2 PacueTHble napaMeTpbl KPECTOBUHBI
BcnomorarensHbIi yroi ¢
R, -G
tgq) = 0 (2.4)
dO

CyMMa 4JIEHOB YpaBHEHHUS MPOEKIHUU PACYETHOTO KOHTYpa CTPEIOYHOTO

NepeBoOZia, HC 3aBUCAIIUX OT yIJla KPDCCTOBHUHBI:



C=R cosf3,—R cose+R cose—1,52 (2.5)

BcnomorarenbHbii yroit (Q-o.):

sin(p— o) = £ 05 (2.6)
dO
(p-a)=arcsin( ¢ '20560 ) 2.7)
0
YT0J1 KpeCTOBHHBI:
a= @-arcsin( C-cosp ) (2.8)
dO
[IpoBepka:
1,52 = R,(cos B, —cos&) + R, (cose —cosa) + (d,, + ti) sina (2.9)
2

Mapka KpeCTOBUHBI:

_ 1
"~ tg(a)

(2.10)

MapKa KPpCCTOBHUHEI N OKPyIjiCTCca a0 0Oeiaoro, 3arcM HaXOIUTCA

OKOHYATCJIbHOC 3HAYCHHUC yIJIa a.

2.3 Onpeaesienne AJMHbI KPeCTOBUHbI
JImMHAa KPECTOBHHBI 3aBUCHUT OT KOHCTPYKIIMHM KPECTOBHUHBI M €€ MAapKH.
JlIiHa KpEeCTOBUHBI [, COCTOUT U3 JIIMHBI MEPEIHETO BbUIETA /i U JIIMHBI 33JHETO

BbUIETA p (pUCyHOK 2.3):

2.11)

Pucynok 2.3 CxeMa 1eJqbHOJUTOU KPECTOBUHBI



Bravane omnpenensieM MUHUMAaJIbHYI0 TEOPETUYECKYIO JIJIMHY KPECTOBHHBI.
3areM W3 YCJIOBHS pacKIaJKd OpychbeB TOJ KPECTOBHHON OIpeAensieTcs
MpaKTUYECKasl IJIMHA KPECTOBUHBI.

JIns UEeNbHOIUTON KpPECTOBUHBI MUHHMAJIbHAS [JJIMHA IEPEIHETO BbUIETA
OMpEeNIEeNACTCS U3 KOHCTPYKTUBHOTO YCIIOBUSI PACIIOIOKEHUS HAKIA0K (HAKIIaIK1
HE JOJKHBI 3aXOAUTH 3 TIEPBBIA U3THO YCOBUKOB).

JlnuHa 3alHero BhLIETA OMPEACISIETCS TAKKE YCIOBUEM MPUMBIKAHUS ABYX

PEIBCOB K TOPILY KPECTOBUHBIL:
h=t, L+O,51H + A;
tga
_ b
1ga

(2.12)

P (b+v, +A),

rje f, — WMpHUHa kenobda B ropie KpecToBUHBI (pu mupuHe kosen 1520,
1=0,064 m);

A — paccTosiHUE OT TOYKH M3ruda yCcoBHKa /10 Topla HakjIaaku. [Ilpunumaem
paBHbIM 100 mM;

[, — niuHa cteikoBo# Hakianaku (R50 - [,=820 mm, R65 - [,=1000 mm);

b — mmpuna nogowssl penbea (PS50 — 132 mm, P65 — 150 mm);

Vo — lIMpuHa rojioBku penbca (P50 — 72 mm, P65 — 75 Mm);

4 — 3a30p MEXIy MOJOIIBAMU IPUMBIKAIOIINUX PEJIbCOB (IIPUHUMAETCA
PaBHBIM 5 MM).

MuHuManeHas JUIMHA NEPEIHErO U 3aJHETO BBUIETOB KPECTOBUHBI CITYKUT
OPUEHTUPOM IIPU OINPEACIICHUH MPAKTUYECKON JJIMHBI KPECTOBUHBI MO YCIOBHUIO
packnanku OpycheB. [IpakTryeckasi AjMHA KPECTOBUHBI BO BCEX Cllydasx OOJbIe
MHHUMAJIbHOM.

Jist  ompeneneHuss NPAKTUUECKOW JJIMHBI KPECTOBUHBI  HEOOXOAMMO

BBIYEPTUTH CXEMY PACIIOJIOKEHUSI OPYChEB MO KPECTOBHUHOU (PUCYHOK 2.4).



Pucynok 2.4 Cxema pacnoioxeHust OpycbeB MO KPECTOBHHOM

[Ipu packnanke OpycheB HEOOXOAUMO YUUTHIBATh, YTO:

1. MaTemaTu4yeckoe OCTpHE KpPECTOBHHBI JIOJDKHO PacIioyiaraTbCs Ha OCHU
opyca;

2. bpyces pacnomaratoTcs NEpHEHIUKYISIPHO  OHUCCEKTpUCE — yria
KPECTOBUHBI,

3. PaccTosinue Mexay ocsMHU OpYCheB JOJIKHO OBITh OJIMHAKOBBIM, KPATHBIM
5 MM u paBHbIM a = (0,8 + 0,95 )ovep »

IZI€ (yep — PACCTOSIHUE MEXK Y ILIIATAMU Ha IIeperoxe (mpu smrope mmain 1840
mT/KM o = 55 oM, nipu smope 2000 mr/km; o = 50 cm, npu smrope 1600 wt/km o =
63 cMm).

4. PaccTosiHME MEXIY OCSIMU CTBIKOBBIX OpYChEB @, paBHO 420 MM mpH
penscax P65, a., = 440 mm npu penbcax P50.

JUist ompenesieHrs 4ucia MpOJIETOB IMOJA IMEPEJHUM M 33JHUM BBUIETAMH
HEO0OXOAMMO HAWTH MPOEKIUI0 MUHUMAJILHON JIJIMHBI IPOJIETOB HA OUCCEKTPUCY

yrijia KpCCTOBHHBI.
U a ' a
h =h-cos5; p =p-cos§ (2.13)

3aTem onpeaciIsieM MUHUMAJIbHOC YU CJIO IIPOJICTOB IMOA MMEPCAHUM U 3aTHUM

BBIJIETAMH MEX]Y CTBIKOBBIMU M LEHTPAIbHBIMU OPYChSIMHU
_P - 0,5a,,

a ’ r a ’ ( )

n,



HOHY‘ICHHBIC 3HA4YCHUS Ny U Np OKPYTIEIOTCA 40 HEJI0Tr0 3HAYCHU B 6OHBH_IYIO
ctopony. Ilocne 3Toro omnpenensieM NPakTUUYECKYIO JJIMHY NMEPEIHEro U 3aJIHETO
BBIJIICTOB

n,-a+05a,, n,-a+05a,,

ho— . p = (2.15)

s o o
COs— cos—
2 2

HpaKTI/I‘IeCKaH IJINHA KPCCTOBUHLI:

Lp =Pop+Pap (2.16)

2.4 Pacuert cTpeJsiku

K ocHOBHBIM napameTpaM CTPEIKU OTHOCATCS:

a) mapamMeTpbl KPUBOJIMHEHHOTO OCTPsIKa:

-HaYaJIbHBIN YOI, [}

-yTOJl OCTPOKKH OCTPSIKa, &;

-pazinyc OCTPOTaHHOU YacTH, Ry ;

-panuyc 1esoi yactu, Rj';

-JJIMHA OCTPOXKKH, 4;

-JIIAHA, [o;

-TIOJTHBIN CTPEIOYHBIN yTod, f;

0) JUIMHA PaMHOTO penbCa, [,

HexoTopblie n3 HUX OonpeaeaeHbl B IPEeAbIIYIINX MOIpa3ieiiax.

JITMHY OCTPOXKKH OCTpsIKa ompeesisieM 1o Gpopmyre:

A = (R'o+ vy )sin(e) - R'y - sinp, (2.17)

JlniiHa OCTPSIKOB MOKET OBITh TPUHSTA TaKOW JK€, KaK B THUIIOBBIX
CTPEJIOYHBIX TlepeBoAax. B mepBoM mpuUOIHMKEHUHM €€ MOXKHO MPUHSITH YHCIEHHO
pPaBHOU IIEIOMY YHCIy PAaCCUMTAHHOW MapKd KPECTOBHHBI, HO HE Oojee 25 M.
OcTpsik OOKOBOTO HAmNpaBJCHUS TMPUHUMACTCS KPUBOJUHEHHBIM JIBOWHOM
KPUBU3HBI CEKYyIIEro Tuma. [[IMHYy KpPUBOrO M MPSMOTO OCTpsiKa MPUHUMAEM
OJIMHAKOBOM.

[Ipu onpenesieHnH MOJHOTO CTPEJIOYHOTO YIrila BHAYaJI€ BBIYUCISIEM JJIMHY

AyTHu OCTpOFaHHOﬁ qaCTH OCTpPAKaA:



ly = Ry(& — ;) (2.18)

['ne € u f — yribl B pajinaHax.

VYTroJ1, CTATUBAOIINAN UIMHY AYTH HEOCTPOTAHHOM YaCTHU OCTPsIKA
yzzfliil (paod) (2.19)
RO
[TosHBIN CTPENOYHBIN YTOJ PABEH
p=ecty (2.20)
Jlist onipenienieHus JUIMHBI PAaMHOTO pejibca HE0OXOAMMO BBIYEPTUTH CXEMY
pacrnosoKeHusi OpycheB MO CTPEJIKON U ONPEAETUTh NOPSIA0K pacKiaiku OpycheB
(pucyHok 2.5). BHayane Ha cXeMe€ ITOKa3bIBa€TCsl IIOJIO)KEHHE CTHIKOBBIX H
¢rorapouHsIx OpycheB, 0003HaUaETCs NEPEHUI BBIJIET pAMHOTO peibca ¢, JJIMHA
IIPOEKIIMM OCTPsSKA HA PAMHBIM pENIbC, 3aJHAM BBUIET PAMHOIO pENbCa My .
@irorapodHbie Opychs pacroiararTcsl Tak, YTO OCTPUE OCTpPsSKAa HAXOAUTCS Ha
dmrorapounom O6pyce Ha 41 MM Ommke ocu Opyca K epeTHEMY CTHIKY (CM. pUCYHOK
2.5).
JlIvHa nepeiHero BbUIETa paMHOTO pejibca MPUHUMAETCS TaKOM, YTOObI MO
HUM YMELIAJIOCh OT OJHOTO A0 BOCBMU LieNbIX MpoaeToB a = (0,8 — 0,95)0e, , B

3aBUCUMOCTH OT MapKu NepeBo/ia.
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Pucynok 2.5 Cxema onpezienieHus IJIMHbBI PAMHOTO pelibca



Ilepenunii W 3agHUNM  CTBIKM pPAMHOIO pelbCa JOJDKHBI HAaXOAUTHCS
COOTBETCTBEHHO OT OCTPsIKa U OT KOPHS OCTPSIKA HAa PACCTOSIHUM JOCTaTOYHOM JUISI
TanieHus BIIVSHUSA MOBBIIIEHHOTO JUHAMUYECKOIO BO3IEUCTBUS HA IYTh B CTHIKAX
OT KOJIEC IIOIBUKHOI'O COCTABaA.

Takum obpazom:

m =n;-a+ —my, (MMm) (2.21)

1€ 1 - YUCIIO IPOMEKYTOUHBIX MIPOJIETOB MO/ NEPETHUM BBIJIETOM PAMHOIO
pernbca.

B kypcoBoM npoekrte npuHuMaeTcs: npu Mapke kpectoBuHbl N 10 1/9, n; =5;
npu mapke N ot 1/9 no 1/11, n; =7; npu mapke N 6onee 1/11 n; =9.

C — HOpMaJbHBIN CTBIKOBOM MPOJIET, IPUHUMAETCS PAaBHBIM IIPH penbeax P65
C=420 mm, ipu penbeax PS0 C=440 mwm;

0 - BEJIMYMHA CTHIKOBOTO 3a30pa (10 mm);

My - PACCTOSTHUE OT OCH MEPBOTO (HIIOrapovHOTo Opyca A0 OCTpHS OCTpSIKa,
MPUHATH paBHBIM 41 MM.

Jlanee mpuHHMMaeTCs JUIMHA paMHOTO penbca. OHa JokHa OBITh OOJbIIe
cymmsl m;+l; Ha BenmmumHy (0+420) MM u Gojiee M OBITH KpaTHOW 6,25 M 10
00JIbILIEr0 3HAYCHUS:

lp =My + 1 +a+420 (2.22)

p

KonuuectBo IIPOJICTOB IIOA OCTPAKOM OIIPCACIIACTCA 110 BBIPAKCHUIO!

_1,—41-C/2

a

(2.23)

Ty

rje [ - IpoeKIus OCTPsAKA Ha PaMHBIN PEIbC ONMPEICIIAETCS 10 BEIPAKEHUIO

n

I, = R,(sing —sin B,,) + R,(sin 8 —sin &) (2.24)
KonnuectBo IIPOJICTOB 11O 3aAHUM BBIJICTOM PAMHOI'O PCIIbCa:

" (o)
lpp o (ml +lO) T2

n =
, ; (2.25)




JlpoOHasi yacTh uuciaa MPOJIETOB Mg W N, PACHPENesieTcs TaK MEXIy

HINaIbHBIMU MIPOJETaMu, YTOObI cobmoganoch ycnosue a=(0,8 + 0,95 )ayep.

2.5 OcHoBHBbIE pa3Mepbl IS pa30UBKH CTPEJIOYHOI0 NepeBoia
OcHoBHbIE Pa30MBOYHBIE MTAPAMETPBI CTPEIIOYHOTO MIEPEBO/Ia IPUBEICHBI Ha

pucyske 2.6.
A

Pucynoxk 2.6 OcHOBHBIE pa30MBOYHBIE ITApAMETPHI CTPEIIOYHOTO TIEPEBOIA

Teopernyeckas JIMHa NepeBojia onpeaensercs no Gpopmyie:

zZ, =1 +R;(sina—sinﬂ)+(d0 +tijcosa (2.26)
ga

Hp&KTPI‘I@CKaH JJIMHa I€peBoda ONnpeaAcIsiCTCs 10 BhIPAKCHUTO!
Z,=m+Z7Z, +p, (2.27)
Manslie moJIyoCcn T1iepeBoZia: pacCcCTOAHUC OT MATCMATHYCCKOIO OCTpPUA

KpECTOBHHBI O LCHTPA MEPCBOAAa U PACCTOAHUEC OT OCTPpHA A0 LHCHTpA IMCPECBOIA,

COOTBCTCTBCHHO PAaBHBLI:

b, = S b2 (2.28)
Iiga tga
a,=Z, —b, (2.29)

bonpmne nonyocu nepesona:

a=a,+m, 530
b=b,+p,, (2.30)



OpauHaThl MEPEeBOJHON KpHUBOM OMpEeNestoTcss JUisi pa3OuMBKU €€ Mpu

yKJIaJIKe MepeBoa. 3a Hayalo KOOpAWHAT MPUHUMAETCsl TOUKa Ha paboyeil rpaHu

PaMHOTO peJibca MPOTUB KOPHS OCTpsika (T. A Ha pucyHke 2.7).

Xk

Xj

X>=4000
x,=2000

/L

| — .
1 >

i R

|

i

|

|

Yk

Pucynok 2.7 Cxema nepeBogHON KpUBOMl

A6CHI/ICCBI OIIpCACIIAOTCS BAOJIb paMHOI'0O pCiibCa B TOUKAX, paCIIOJIOKCHHBIX

yepes 1Ba MeTpa apyr oT Apyra. Koneunas aGciucca onpenensiercs no Gpopmyie:

x, = R, (sina —sin j) (2.31)
HavanbHas opauHaTa B KOpHE OCTpSIKA:
yo = Ry(cos 8, —cose)+ R, (cose —cos 3) (2.32)
Texyiue opAMHATHI ONPEEISAIOTCS MO0 hopMyIie:
yi = ¥y + R(cos f—cosy,), (233)
rAe R- paanyc nepeBOHOM KpUBOMl (IPUHUMAEM R = R, );
7,- YTOJl, COOTBETCTBYIOIINI JaHHON abcuucce x,.
siny, =sin f+— (2.34)

Takum obpazom:

0

y, =y, + R| cos f—cos(arcsin(sin B + ;l) (2.35)

0



Koneunyto opauHaty B 93TOM TabiMile HEOOXOAUMO MPOBEPUTH IO

BBIPAKECHHUIO:

. X
arcsin(sinff+ ) =«
(sinf P ) (2.36)

0

2.6 OnpenesieHne AJMHBI PeJibCOB COSTUHUTETbHOM YacTH

le

. ZT pm) A

s

Pucynok 2.8 Cxema peinbCOBBIX HUTEN COEIMHUTENIBHONW YaCTH NEPEBO/Ia

Ha pucynke 2.8, IIUHBI pENbCOBBIX HHUTEH COEIUHUTENIBHOW 4YacTu

o0o3HaueHsl /,1,,1;,1,. OHU onpenensitoTes no Gopmynam:

L=2,-1, (2.37)
L :(R5+V2°j(a—ﬂ)+d—hnp (2.38)
13 = Zm _IOH _hnp (239)
1, =1, (2.40)

OTW AMWHBI SABISAIOTCS WCXOJHBIMU JJII PACKpOsi PEIbCOBBIX HHUTEH Ha
oThenbHble penbchl. [lpm  packpoe HEOOXOOUMO YYHUTHIBATh  CJEAYIOIIHNE
TpeOOBaHMUS:

1.  Bo3moxHOCTH pa30OpKH €ro Ha TPHU OTIENbHBIX OJIOKa: CTpernovHas
4acTb, COCIMHUTENbHASA, KPECTOBUHHAS YacCTh;

2. B nmepeBoje JMAOMKHBI MAaKCHMAaJIbHO HCIIOJNB30BAThCA  PEIbCHI

CTaHAAPTHOM JyuHBI 12,5 1 25 m.



3. B coeauHuTeNnbHON YacTH TMepeBoAa MPU HEOOXOIUMOCTH JTOJIKHBI
OBITh YCTPOEHBI HM30JHMPYIOLIME CThIKA. M30aupyromue CTBIKM Ha BHELIHUX
PEIbCOBBIX HUTAX IMEPEBOAA JODKHBI HAXOJUTHCS B OJHOM TPOJIETE MEXKIY
OpychsiMH, M cMelEeHbl 10 1,5 M OTHOCHUTENBHO HW30JUPYIOIIUX CTHIKOB Ha
BHYTPEHHHUX HUTAX, KOTOPBIE TAK)KE YCTPAUBAIOT “‘Ha BECY B OJHOM IIPOJIETE.

-+, CThIKOBBIE 3230pbI IPUHUMAIOT paBHBIMU 8-10 MM, KpoMe 3a30pOB B
CTBIKaX KPECTOBHUHBI KOTOPBIE PABHBI HYJIIO, U 3230POB B KOPHE OCTPSIKOB, KOTOPHIE
NpPUHUMAIOT paBHbIMU 0-5 MM.

5. JImHa pesbCOBBIX pyOOK MeHbIIE 4,5 M HE I0ITyCKaeTCHl.

2.7 Yka3aHus K IPOEKTUPOBAHUIO INIOPbI

Dmnropa cTpenovyHoro nepeoja Mapku M = 1/N npencrapisieT co6oil cxemy
YKJIaJKA U pa30uBKH, BbIYEpUeHHYIO B Maciitabe. Ha Hell yka3aHbl OCHOBHBIE
pa3Mmepbl, HEOOXOAUMBbIE JUIsl Pa30MBKU Ha MYTH, IJIUHBI U TOPAIOK PaCKIAIKU
PEIBCOB B YBA3KE C PACKIIAJIKON CTPEIOUHBIX OpYChEB, JaHbI OpIMHATHI IEPEBOIHOM
KpPUBOM M IIMPHWHA KOJIM B KOHTPOJIbHBIX CEYEHUsX nepeBoga. Jlemaror nBe
OT/ICJIbHBIC CXEMBI: CXEMY YKJIAJKHU U CXeMY Pa30UBKHU.

B 3aBucHUMOCTH OT AJIUHBI OPYChs IENATCS HA TPYIIIbI, KaXK1as U3 KOTOPBIX
oTiyaeTcs ot coceauei Ha 25 cm (ot 3,00 1o 5,50).

[TepBoHauanbHO pacKIaAbIBAIOT OPYChsl y BCEX CTHIKOB, Y OCTPHUSI OCTPsIKa, Ha
KpeCTOBHUHE, a Takxke (prrorapounsie. Ha octanpHOM yacTu Opychs pacmpenesitorcs
BO3MOKHO paBHOMEpHEe. BennuunHa CThIKOBBIX MmposeToB C=420 MM npu pelibcax
P65 u C=440 mm nipu P50.

[To nnuHE Opychsl pacmoiaraloTcs Tak, YTOOBI PACCTOSIHUE, MM, OT pabodeit

I'paHy pejbca 10 Topla OpycheB ObUIO HE MEHBLIE, YEM B ITyTH:

_2750-1520

e=——7 = 615 (Mm), (2.50)

rae 2750 - qiuHa 1epeBIHHOM IITalibl, MM;
1520 - mmpuHa Kojeu, Mm.
CxeMa pa30MBKH CTPEIIOYHOTO TIEPEBOJA M pacKiagka OpyCheB MO

MepeBOJAOM MTOKa3aHbl HA PUCYHKE 2.9.



Crtpenounslit nepeBoa Mapku 1/13
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18750 P50 2 2,75 JIEPEBO 10
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11393 P50 1 3,5 JIepeBO 8
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