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Anomauin. Y cmammi nagedeno pesynrbmamu 0a2amosapianmuux po3paxyHKie HAnpylceHb,
SAKI GUHUKAIOMb 8 eleMeHmMAax 3ani3HUYHOI Kol nid 0i€l0 Cy4acHux munie ueUoKiCHO20 PyXoMo20
cknady. Becmawnosneno, wo 3 mouku 30py MiyHoCmi npomidicHi petikogi ckpinaenns muny KIIT1-5
VKPAiHCbK020 8UPOOHUYMBA MOICYMb eKCNIyamy8amucs y ApAMUX OLIAHKAX 31 WEUOKOCMAMU
oinbue 160 km/200 3 mepmiuno 0bpodrenumu pelikamu muny P65 na sanizobemonnux wnanax 3
eniopoio  yknaoauus 1840 wm/kxm i3 webenesum oOanacmom moewunoo 40 cm. Aunanimuune
NOPIBHAHHS DIGHS HANPYHCEHb, WO BUHUKAIOMb 6 eNeMeHmAax 3aNI3HUYHOI KOl 8 npamux i3
npomigcHum pelikogum ckpinnennam muny KIIII-5 ykpaincvkoeo eupobnuymea ma cucmemoro
npukpinienus petiok W30 eupoonuymea xomnanii «Vossloh», nokazano npubnuzno mou camutl
PI6EHb HANPYIHCEHO20 CIMAHY 8 eNeMeHMax 3ali3HUYHOI KOl

Knrwouosi cnosa: weuoKicnuil pyx, npomincHi peuKkoei CKpinieHHs, po3paxyHKu 3ali3HUYHOL
KOJiI Ha MIYHICMb.
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Abstract. The introduction of high-speed traffic in the railways of Ukraine is one of the priority
areas of development of the domestic railway industry. Foreign experience in the operation of high-
speed and high-speed lines has a positive impact on the overall economic performance of these
countries by increasing the mobility of means of production and human resources. In addition,
increasing speeds requires the introduction of new types of rolling stock and railway structures with
unconditional provision of the required level of safety. This is possible only through a comprehensive
approach to these issues, both through experimental tests and theoretical calculations. This study
theoretically assessed the possibility of operating intermediate rail fasteners type KPP-5 Ukrainian
production in areas where in the medium term, it is planned to increase speeds, i.e. to reach a level
of more than 160 km/h. To achieve this goal, multivariate calculations were performed to determine
the stress state that penetrates the elements of the railway track under the action of rolling stock.
Four types of high-speed locomotives and electric trains, which have been operated on the railway
lines of the European Union for a long time, were selected as units of account in the study. For all
types of rolling stock (locomotives and high-speed electric trains) for which calculations were
performed, the obtained values of stresses acting in the elements of the railway track do not exceed
the allowable. That is, in terms of strength, intermediate rail fasteners type KPP-5 Ukrainian
production can be operated in straight sections at speeds over 160 km / h with heat-treated rails type
R65 on reinforced concrete sleepers with laying diagram 1840 pcs / km with gravel ballast 40 cm
thick. Analytical comparison of the level of stresses arising in the railway track elements in lines with
intermediate rail fastening type KPP-5 made in Ukraine and the W30 rail fastening system
manufactured by Vossloh showed approximately the same level of stress in the railway track elements.
However, it should be noted that the above conclusions are only theoretical in nature and for the
final determination of the possibility of operation of the intermediate rail fastening type KPP-5 in
real conditions (at speeds greater than 160 km / h) requires additional experimental studies.

Keywords: high-speed traffic, intermediate rail fastenings, calculations of railway track for
strength.

Beryn.  OpHuM 3 NIpIOpPUTETHUX Hesin’emHoro KOHCTPYKTHUBHOIO
HaNpsMIB PO3BUTKY 3aJII3HUYHOTO TPAHCIIOPTY CKJIaJIOBOIO, SIKa JIOBOJII CYTTE€BO BIUIMBA€E Ha
VkpaiHM € MiIBUILEHHS MBUAKOCTI pyXY npolecu B3aeMOJii 3alli3HWYHOI Komii Ta
MAaCAKUPCHKAX  TOI3AIB  Ta  TOAAJbINE PYXOMOTO CKJIaay, a TakoX Oe3rnocepeaHbo
BIIPOBA/PKEHHs LIBUJIKICHOTO, @ B CEPEIHbO- O6epe ydacTh Yy (OpMYBaHHI NPOCTOPOBOI
CTPOKOBI NEPCIEKTUBI i BUCOKOUIBUAKICHOTO KOPCTKOCT1 MIJIPEHKOBOI OCHOBM, € BY3IIHU
PYXY SIK y Mekax YKpaiHH, Tak 1 B CIIOITy4eHH1 NPOMIKHUX DPEHKOBUX CKpIIJIeHb. 3a CBOIMH
MK YKpaiHoo Ta KpaiHamu 3axiqHoi €Bpormu. KOHCTPYKTUBHHUMHU OCOOJIMBOCTSIMHU IX YMOBHO
3arajJbHOBIIOMUM ¢bakToMm, AKUN MO>KHA PO3IOIUIUTH Ha /1Bl OCHOBHI IPYIH — Ti,
MiITBEp/UKEHO OaraTbMa JOCTITHUKAMH, € 110 MalOTh METaJIeBY MIAKIAAKY, Ta 0e3 Hel (Tak
JIOBOJII CYTTEBI BIIMIHHOCTI B IpoIEcax 3BaHi Oe3migkiankoBi). CBITOBI TeHAEHLIT
B3a€EMOJIII  3aMI3HAYHOT KOJIi 1 PYyXOMOTo CBilUaTh, IO caMe Tpyna Oe3miaKIagKOBUX
CKIagy Ha  JAUISHKAaX  MIBHJIKICHOTO 1 PEMKOBUX CKpIMJIEHb € MEPCHEeKTHBHOIO K 3
BHUCOKOIIBHJKICHOTO pyxy. Lle Bukiukae TOUYKH 30py ONTHUMI3allii >KOPCTKICHUX Xapak-
HEOOXITHICTh PO3POOJIATH HOBI 1HXKEHEPHO- TEPUCTHK KOJIii, TaK 1 B NHUTAHHIX TEXHIKO-
TEXHIYHI PIIIEHHS CTOCOBHO PyXOMOTO CKJIafdy, €KOHOMIYHOI e(QEeKTUBHOCTI (32 paxyHOK
3aJTI3HUYHOT 1HpaCTpyKTypH, 3ac00iB €KOHOMII MeTaly NIpU BHUIOTOBIIEHHI, 3MEH-
CUTHam3amii  ToIIo, aje  HacamIepen [IEHHI BUTPAT Ha MOTOYHE YTPUMAaHHS TOIIIO).
BIIPOBA/KyBaTH HOBI €JNEMEHTH caMe B Ha choroiHi OCHOBHMM THUITOM MPYXHHX
KOHCTPYKITIIO 3aTI3HUYHOT KOJTIi. OC3MMIIKIAIKOBUX  TMPOMIXKHUX  PEUKOBHUX

CKpITUICHb, BUXOSIYN 3 TMPOTSKHOCTI JUISTHOK
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YKJIQJaHHS, HA BITYM3HSAHUX MAariCTpaJbHHUX
3aJI3HUIIX € TMPOMIKHI PEHKOBI CKpiIUIeHHS
turmy KIIIT-5 ykpaiHCcbkOro BHpPOOHHIITBA.
Tomy, Ha Ham TNOrMAA, OOBOJNI JIOTIYHO
po3rsiaTH  camMe el THN CKpilJieHb, SK
peambHOrO «IIPETeHACHTa» Uil eKCIUTyaTamii
Ha AUISTHKAX MIBUIKICHOTO PYyXY.

AHaxi3z ocraHHIX JOoCJHiIKeHb i
nyoaikanii. Y 3araJbHOMYy BHUIAJKy Hecyda
3aTHICTh OKPEMHX €JIEMEHTIB 3aJi3HUYHOT
Komii 3a0e3neuyeThcsi 3a YMOBU HEMEPEBU-
IIEHHS  pO3PaXxyHKOBHUMH  HAaINpYXEHHAMHU
PEKOMEHIOBAHOTO JOMYCTHMOTO PiBHS B IMX
eJIeMEeHTax. 3 ONIAJYy Ha 1€ MO)KHa 3pOOUTH
BHCHOBOK, IO TEPIIOI0 YMOBOI MOKJIHBOCTI
eKCIUTyaTallil BiMOBIJHOTO THUILY MPOMIXHHUX
pelKOBUX  CKpIIUICHb €  3a0e3meueHHs
HEOOXIAHOTO pIBHS HECy4oi 3MaTHOCTI SIK
OKpEMHMH KOHCTPYKTHBHHUMH €JIEMEHTAMH
KOJIi1 (peiiku, 1mmany, OamacTHUH map, OCHOBHA
Iioniaka 3€MJSIHOIO  IOJIOTHA), Tak 1
KOHCTPYKLIi B LILJIOMY.

Cama Teopis pO3paxyHKIB 3ali3HUYIHOI
KoJii Ha MIIHICTh ICTOPUYHO PO3BUBANIAC 3a
HampsMaM#  yJOCKOHAJIEHHS PO3pPaxyHKOBOT
CXeMH Ta METOAMKH IMOBIPHICHOTO po3pa-
XxyHKy. Llto 1OBry icTopit0 MOKHa BIJCIIJI-
KOBYBATH MounHarouu e 3 XIX cTomiTTs, 1o
JOKJIa/THO TIOKa3aHo B poboTax [1, 2].

OcHoOBa Cy4acHUX pO3paxyHKiB KoJiii Ha
MIIHICTh Oyna po3pobieHa me y 1954 p. [3]
KOJIEKTUBOM aBTOpiB y ckiani M. @. Bepuro,
B. M. [lanunoBa, €. M. bpombepra Ta iH.
[lepeaymMoBH aHaNITUYHUX PO3PAXyHKIB peiiKu
gk OaJKu Ha MPYXKHIH OCHOBI TakoX Oyiu
3aknazaeHi B poboti mpod. C. I1. Tumomenka
[4]. V 1986 p. Buiinma mpaus 1pod.
M. @. Bepuro i A. f. Korana «B3aemogis komii
i pyxomoro ckmamay» [5], ska BBakaeTbcs
(GbyHIaMEHTAIbHOIO 3  BUpIMICHHS  3a/ad
pO3paxyHKIB KOJIii Ha MIITHICTh, Y TOMY YHCIII 3
BUKOPHUCTaHHSAM IPOCTOPOBUX PO3PAXYHKOBHUX
CXEeM.

KpiMm Toro, cmig 3a3HauuTH mpaii
yKpaiHchbKuxX BueHHX — npod. M. b. Kyprana 1
JA. M. Kyprana [6-9], sxi po3poduin
METOOJIOTIF0 PO3PaxyHKIB 3aJi3HMYHOI KOJIT
IIpU B3a€MOJIT 31 MIBUAKICHUM PYyXOMHUM

CKJIagoM, 1Mo, Oe3mepedHo, Oyae CHOpUATH
BIIPOBAKEHHIO IIBHJIKICHOTO, a B IEPCIICKTUBI
1 BHCOKOIIBHUJIKICHOTO pPyXy TMOi3diB SIK B
VYkpaiHi, Tak i B CIOTYYSHHI MIX YKpPaiHOO Ta
Kpainamu 3axigHoi €BporH.

OcobnmuBe Micre 3aliMalOTh HAyKOBI
npari 3aciy)XeHOro Jisida HayKh 1 TEXHIKH
VYkpainu, mnpod. E. [ [animenka, i
KEPIBHHUIITBOM SIKOTO OYyJIM po3po0JIeH] BITUM3-
HsHi «[IpaBuia po3paxyHKiB 3a1i3HHYHOI KOJIIi
Ha MIIHICTb 1 CTIMKICTB», SIKI HAa CHOIOJHI €
YUHHUM odimiitHIM JIOKYMEHTOM y
HOpMaTHBHIN 0a31 AT «YKp3almi3HUID.

BuzHayeHHsi MeTH Ta 3aBJaHHS
aocigxkenb. OCHOBHOIO METOIO JTOCIIKEHHS
€ OLlIHKa MOYKJIMBOCTI eKCIUTyaTallil
POMIXXHOTO PEUKOBOTO CKPIIUICHHS THITY
KIIII-5 Ha mepcrneKTUBHUX AUITHKAX TOJIOBHUX
konmih AT «YKp3ami3HHLSA», /€ IUIaHYEThCS
BIIPOBAKEHHSI IBUKICHOTO pyxy. Buxonsauu
3 4YOro, OJAHWM 13 OCHOBHHX 3aBllaHb OYJI0
BU3HAYUTH HAINPYXKEHUH CTaH 3ali3HUYHOT
KOJIii 13 MPOMIKHUM PEHKOBHM CKPIILJICHHSIM
[[FOTO TUMY TMPHU MBUIKOCTIX PyXy OLIbIIe
160 xm/rom 3 orasgy Ha OCOOTMBOCTI
KOHCTPYKLIi Cy4acHUX THUMIB IIBUAKICHOTO
PYXOMOTO CKJIaTy.

OcHoBHa vactuna. /[lng  ouiHKHK
HaIMPYXCHOTO CTaHy B €JIEMEHTaX 3aJTi3HUIHOI
Kol OyJ0 BUKOPHCTAHO OCHOBHI TMOJOKEHHS
[10], 3rimHO 3 sAKMMH JUHAMIYHE HaBaHTa-
KEHHS  BpPaxOBYETbCS  4Yepe3  BIAMNOBIIHE
BH3HAYCHHS PO3PAaXYHKOBOI CHIIH, 3a SKY
NpUiiMaeThCS MaKCMMaibHa BIPOTiHA cuia 3
iMoBipHicTIO HenepeBuiieHHs 0,994 (1= 2,5),
IO CKJIQJIA€ThCS 31 CTATUYHOTO HaBaHTAKEHHS
Ta KOMILJIEKCY TMHAMIYHUX TOOABOK:

P

posp

=P+A-S (1)
ne P — cepenHe 3HaYCHHS CHIIH, IO JI€ Bij
KoOJIeca Ha penKy;

S CepeTHbOKBAJPATUYHE BiIXWICHHS
CHJIH, IIIO JTI€ B1JI KOJieca Ha PEeUKYy.

VY mpakTUYHHUX pO3paxyHKax Koiil Ha
MILHICTh MTOKAa3HUKHU CHIM, IO JI€ Bij Koieca
Ha peiiky, BU3HAYAIOTHCS 32 POPMYIIOH0:
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inK OHK

ze P em — Bara eximaka, BiJHECEHAa O OJHOTO

KoJieca (CTaTUYHE HaBAHTAXEHHS);

P

p— CEpETHE 3HAYCHHS CHJIU BiJl KOJIMBaHb
HaJIPeCOPHOI Bary eKinaxa,

sz — CepeIHbOKBAIPATHYHE BiIXHUICHHS
CHJTU BiJI KOJIMBaHb HAJJPECOPHOI Bark eKiNaxa;

g2

DH
CHJIM BiJ MEpeKOoYyBaHHsS Kojeca Mo peumi 3
HEPIBHICTIO;

82

iHK

— CEepeIHbOKBAIPATUYHE BIAXUIICHHS

— CepeIHbOKBAIPATHYHE BiIXMIICHHS

CUJIH, 110 BUHHMKA€E BiJ HAsSBHOCTI Ha KOJeCl
130JIbOBAHO1 HEPIBHOCTI;

g2
OHK
CHJIM, III0 BMHUKAE BiJ HAasBHOCTI Ha KOJECi
Oe3repepBHOI HEPIBHOCTI.

— CEpeIHbOKBAJPATHUYHE BIAXUIICHHS

HanpyxenHs B peiikax (1o oci MmiJo1BU
Go-n Ta TOJIOBKU Op-z) Bi il 3rMHAIBHOTO
MOMEHTY Mo, BU3Ha4Ya€eThCs 3a opMyIaMu:

M

G, . = _W_”” ) (3)

ne W, 1 W. — MoMeHT onopy peiiku, BiAOBITHO

10 HU3Y MiJIOMIBH 1 [10 BEPXY F'OJIOBKH.

st BpaxyBaHHS MO3aLEHTPOBOTO
MPUKJIAICHHS BEPTUKAIBHUX CHJI Ta il
TOPU30HTALHUX  TONEPEYHUX  CHII
pO3paxyHKH BBOJIATHCS CrerianbHi
koedirmienTn M. 1 f.  Takum  umHOM,
HAIPYXCHHSI B KPOMKAaX TOJIOBKH Oy-» Ta
MIJIOMBHU G-, PCHOK MO’KHA BU3HAYUTH SIK

=f.c
o-n | (4)

=m

K—e

(@)

K—2

{e 0)

K—n

KoeoimienTn f 3HAXOAATHCS 3
noBiakoBux Tabmuie [10] 3amexxHO Big THUIY
pPyXOMOTO CKJaay 1 muiany JiHii. Bennuuny

nepexigHoro  koedimieHTa M.  MOXHA
pO3paxyBaTH K
Z -1 b,
mk—z :_Z-I-(f )_’ (5)
Z, b,

ne b., b, — BIAMOBIAHO MIMpHUHA TOJOBKH 1
MiJIOMIBU PEHUKHU;

Z., Z, BIICTaHb BIJl ICHTPAIBHOI
TOPU30HTANIBHOI OC1 10 BEpXy TOJIOBKH 1 HHU3Y
T IOIIBH BIJIOBIIHO.

HanpyxeHHs 3MHUHaHHS B IIIANax IIif
MIIKIaIKO  (IMTPOKIAJKOK)  BHU3HAYAKOTHCS
3aJIe)KHO BiJI BEIMYMHM CHJIM TUCKY PEWKH Ha

ortopy Qoun'

_ Qo 10,
()]

(6)

(¢)

u

JIe @ — Tuloma makiaaaku (abo miaperKoBoi
MIPOKJIAJIKH).

HanpyxeHnHnst ctuckanHg B Oanacti mif
IIITAJIOK0 TaKOK 3aJIe’KaTh BiJl BEIWYNHU CHIH
TUCKY peiiku Ha omopy Qoux:

3,

05 = Q.a 10 ,

()

ae Qo = iOﬂ -a-b
2
IUIOIIA HAMIBIIITAIM 3 YpaXyBaHHsM 11 3runy (a,
b — nomkuHA mmanu i MWUPUHA HWKHBOI il
HOCTel, o — KOS(IIIEHT 3TUHY LIIaN).

— e(dexTuBHA OMOpHA

Benuunny HanpyskeHs y 6anacti O (n
Ha Oynb-skid rmuOuHi h, y ToMy 4ucii i Ha
OCHOBHIM IUIOmMAAI 3eMJISTHOTO MOJOTHA,
MPUUHATO BU3HAYATH SIK

(8)
h — Halpy>XeHHs B PO3paxyHKOBIH TOYII
1p

B1JI TUCKY pO3paxyHKOBoi mmnany, [1a;

e o Osn) :Ghlp +Ope, tOk, ,

G hg — HaNpYKCHH B Tiil camiil Touri M Bix

TUCKY OJHI€T CYCITHBOI MK (pO3TalIoBaHOT
JIBOPYY BiJ pO3paxyHKOBOI), [1a;
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Ghg — HAaNpYKCHHS B Tl camiii To4ui M Bix

TUCKY 1HIIOI CYCiAHBOT mmanu (po3TamoBaHol
MIpaBOpPYY BijJ po3paxyHKoBoi), I1a.

SIK po3paxyHKOBI eKimaxki B paMKax
1BOTO JOCIIDKEHHST OYyJIO MPUHHATO PIIICHHS
PO3TIITHYTH JIBa THIIH PYXOMOTO CKIaay —
JIOKOMOTHBHU Ta IMIBUAKICHI €JIEKTPOIOi3au (3

KOHCTPYKLIHHOIO HIBUJIKICTIO OinbIe
160 xm/Troxm).

Buxomstun 3 NIHCHO BEJIUKO1L
PI3HOMAHITHOCTI Yy CBITI BHIIB PyXOMOTO

CKJIaTy JUIsl TAKUX HIBHAKOCTEH PyXY, MHTAHHS
BUOOpPY KOHKPETHOI PYXOMOi OJUHUII OyIo
HempocTUM. 3  oxHOro OOKy, OJHUM i3
bakTopiB, AKUIl CyTTEBO OOMeEXKyBaB Min0ip
eKIMaxiB ISl TIPOBEACHHS PO3pPaxyHKIB, Oyia

BIJICYTHICTh Yy  BIAKPUTHX JoKeperax
HeoOXiHOT TexHIYHOi iH(opMarlii, a 3 1HIIOTro
— HaBiTh MalOYU TaKy MOJIHBICTb, KUIbKICTh
PO3paxyHKOBHUX OJIUHHIL Oyna © HaaMipHO
BEJIMKOIO, IO SIBHO BUXO/IMJIO 32 PAMKH JTAHOTO
TEOPETUYHOTO JOCITIKEHHs. 3 OISy Ha Ie
JUTSI IPOBEJICHHSI pO3paxyHKiB 0yJi0 00paHo 1o
4 pyxoMHUX OIWHHWINI s KOXHOI Kareropii
(JIOKOMOTHMBH Ta IIBHJKICHI €JIEKTPOIIOi3/IHN).
Xoua mpomec BuOOpy 1 MaB  YMOBHO
Cy0’€KTUBHUII XapakTep, aje, 0 MOXIUBOCTI,
Oy70 BpaxoBaHO [OCBIJ eKCIUTyaTamii Ta
XapaKTepHi 0COOJIMBOCTI B iXHIN KOHCTPYKIIIi.
B Tabn. 1 maBemeHo 3araibHi BiJOMOCTI IPO
pyxomuii cknan [11-19], axuit 6yno oGpano
JUISL IPOBEICHHS PO3PaXyHKIB.

Tabmuus 1
OCHOBHI TeXHIYHI XapaKTEPUCTUKN PYXOMOTO CKIIaay, IKHiA 0yi10 oOpaHo
JUTSL IPOBEJICHHS PO3PaxyHKIB
Craruune K "
) . OHCTpPYKIIiiTHA
Bt pyXomoi oiHuIL HABaHTAKCHHA Ha Hiamerp koneca,| baza Bi3ka, LIBIIKICTS,
peiiku Big Kojeca, cM cM KM/rOT
KT
JlokxomoTHBH
1 4C200 9750 125 320 200
2 KZ4A 10250 125 290 200
3 31120 10750 125 290 200
4 Travca 9000 101 280 260
[IBuAKICHI €IEKTPOTOT3 AN
1 | Siemens Velaro RUS 8475 92 260 250
MOTOPHOTO MOTOpPHUU
2| Stadler FLIRT200 | 10000/8500 Biska 86 270 200
HEMOTOPHOTO | .. - 5-s
80 MM
3 SM6 «Amnérpo» 8500 98 270 220
4 Talgo 250 9000 101 280 250
Opnpazy HEOOXiTHO 3ayBaXKUTH, IO JOLLUTFHO BHU3HA4YaTH (YTOYHIOBATH) TIIBKU

3TiIHO 3 BUKJIAICHOIO METOUKOI0 PO3PaXYHKY
Komii Ha MIIHICTh BIUIMB OOKOBUX CHJI
BpPaxOBY€ETbCS EMIIPUYHUMH Koe(illieHTaMu
Ui BiNMOBiIHOI  pyXomoi oxauHuIl. B
peambHUX eKCIUTyaTaliifHuX yMOBaX BIUIUB
O0KOBMX CWJI (a2 TakOX HHU3KY IHIIMX
MMOKa3HUKIB PO3PaXyHKOBOTO €KiIaxa)

eKCTIEpUMEHTATEHUMHU METOAaMHU TSt
KOHKPETHUX JUISHOK Kodii, 0coOiauBO 11e
CTOCYETHCSA CaM€ JUISHOK 31 IIBHAKOCTSIMH
pyxy Oinbie 160 km/roa. Buxossuu 3 1poro, B
paMKax JaHOTO JOCTIIKEHHS 3 00’ €KTUBHHX
OpUYMHM HE Oyll0 MOXXJIMBOCTI OLIHUTH
HaINpy>KeHUH CTaH 3aJII3HUYHOT KOl 13
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OPOMDKHUM PEHKOBHM CKPIIUICHHSIMTHUITY
KIIII-5 ykpaiHCBKOTO BUPOOHHUIITBA B KPUBUX.
ToMmy ik OCHOBHY JJIsl pO3paxyHKiB 0yi10
o0paHO TpsAMY JIISHKY 3 OE3CTHKOBOIO
KOHCTPYKIIIIO 3 HOBUMU pelikamu tumy P65 (3
TEPMIYHOIO 0OPOOKOI0), MK 3aTi300€TOHHI
(tuny CB-3-0) 3 emoporo 1840 1ur/km,
npomixkne ckpiruienns KIII1-5, nomaposa
OaactHa mpu3ma (TopimmHa medeHto — 40 cm).
Jns  mpoBeneHHS — pO3PaxyHKIB Y
komruiekci «Mathcad» po3po0GieHo nporpamy 3
ypaxyBaHHSIM TEOPETUYHUX TEPEIYMOB, SIKi
Oysio HaBeneHO Bulle. Po3paxyHKH BHKOHAHO
JUTSE BCiX OOpaHMX THIIB PyXOMOTO CKIady 3
ypaxyBaHHSIM CE30HHOCTI.

[TonepenHiii aHayi3 OTPUMaHHUX
pe3yabTaTiB  MOKa3aB, [0 MaKCHMAaJbHI
HaTpPY)KEHHsI B KPOMIIl TOJIOBKM Ta IIiIOIIBU
peioKk BUHUKAIOTH Y JIITHIN NepioJl, Ha BiIMiHY
BiJl HAIIPYKEHb M1 MPOKIIAKOIO (Ha IIMaii), B
OaacTHOMy Tapi Ta OCHOBHINM IUIOMIAIII
3eMJISTHOTO MOJIOTHA, ne MaKCUMYM
CTIOCTEPITa€ThCS B 3UMOBHIA MEPiOJL.

Haii0inpim «Onu3bKi» A0 JOMYCTHMHUX
3HaYeHb € BEJIMYMHU  HANpyXeHb, SKi
BUHMKAIOTh Y KPOMIII MiJOIIBH PEHOK, 3 YOTO
CTa€ OYEBUHHM, I1I0 CaMe IIel mapaMeTp MOKe
BBa)KATHCS HAOLIBII BIUIMBOBUM 3 TOUKH 30y
OOMEXEHHSI HIBHAKOCTI B OOpaHUX yMOBax
MPOBEICHHS PO3paxyHKiB. TakoX HEOOXiITHO
3ayBa)KUTH, 10 MPHU MBUAKOCTIX PyXy Olnblie
160 kM/rom MOXYTh €KCILTyaTyBaTHCS JIHUIIE
peliku 3 TepMiuyHOI O0OpOOKOI, OCKUIBKH
OTpUMaHi pe3yiabTaTH CBiA4YaTh, MO IS
mBuakocTi 140 km/rox Benn4ynHa HANIPYKEHb Y
KpOMITi I IOMIBU peiox MIEPEBUIILYE
JIOMTYCTUMHM PiBEHb I PEHOK 0e3 TepMidHOi
00pOoOKH.

s crcTeMaTu3anii OTpUMAaHUX
pe3ynbTaTiB 0yJI0 CKIIaZeHo 3BeIeHy Tall. 2, B
AKIM 32 KO)KHOIO OJIMHUIICI0 PYyXOMOTO CKIIQTy

HaBEJICHO BCIIMYUHH MaKCUMAaJIbHUX
HaNpy)XCHb, 10 BUHUKAIOTh B EIEMEHTAX
3QII3HUYHOT  KOJii  NpU  MaKCUMalbHIN

IIBUJAKOCTI (B JTaHOMY BHITAJIKy HACTHCS TIPO
BEJIMYMHY KOHCTPYKILIHHOT IBUIKOCTI).

Tabmmrs 2

PesynbTatu po3paxyHKiB Halpy»KeHb, 1110 BAHUKAIOTh B €JIEMEHTaX 3aJi3HUYHOI KOJii 13
POMIXKHUM peiikoBuM ckpimieHHsM tumy KIITI-5 ykpaiHcbkoro BupoOHHUIITBA

- Hanpy>xeHHs B eneMeHTax 3a1i3HUYHOI Koiii, MIla
Tun KoncTpykuiiina -
. KpOMKa KpOMKa 11 1po- Ha
PyXOMOro LIBUJIKICTD, . B .
TOJOBKM | NIAOHWIBU | KIJIAJKOIO . | OCHOBHI!
CKITaTy KM/TOJ] . . . | Gamacrti .
peiiku peiiku Ha Il TIJIOIIAIT
4C200 220 285 274 2,32 0,180 0,056
KZ4A 200 261 249 2,33 0,181 0,056
OI120 200 269 257 2,45 0,190 0,059
Travca 260 282 271 2,29 0,178 0,055
Siemens
Velaro RUS 250 273 262 2,14 0,167 0,052
Stadler
FLIRT 200 200 261 249 2,35 0,182 0,057
Sm6
p 220 263 253 1,95 0,151 0,047
«Anerpo»
Talgo 250 250 275 264 2,16 0,168 0,052

3Bakaroud Ha Ja”i Taba. 2, MOXHa
KOHCTaTyBaTH, II0 BEJIWYMHA MaKCHMAaJIbHUX
HAmpyXeHb Yy KPOMIIi TOJIOBKH PEHOK

3MIHIOETLCS B MexKax Bixg 261 mo 285 MIla mis
JIOKOMOTHBIB 1 Big 261 mo 275 Mlla — s
MIBUAKICHUX IOi34iB. Jliama3oHW 3HAYCHb
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MaKCUMaJIbHUX HAMpPYXKEHb Y KPOMIII ITiJIOIIBH
periok ctaHoBIATh Bif 249 no 274 Mlla 1 Bin
249 no 264 Mlla gy JIOKOMOTHBIB Ta
LMIBUIKICHUX IIOI34IB BiamoBizHo. MiHiManbHA
pI3HHIIE MDK  3HAQYCHHSIMH  JOIYCTHMHX
Hamnpy>KeHb y KpPOMIII TOJIOBKM pEeHKH 1
OTPUMAHUMH B  pe3yNbTaTi  pPO3paxyHKy
ckianae 6 Mlla qst nokomorua YC2000 npu
mBuakocti pyxy 220 xm/rox (9 Mlla mns
nokomotuBa «Travcay mpH HIBHAKOCTI pyxy
260 xkm/rox), TOOTO Maibke Ha caMild «MeXi»
JOMyCTUMHX 3HAYEHb.

Otpumani 3HA4YeHHS HaNpPYKEHb il
MPOKJIAJIKOIO (Ha 1Imani), B 6alacTHOMY Iapi,
Ha OCHOBHIM IUTOMAAII 3€MJISTHOTO ITOJIOTHA
CBIIUaTh NP0 ICHYBaHHS II€BHOTO 3amacy
MIIIHOCTI, HaIpUKJIIA], TEOPETHYHOI
MOXXJIUBOCTI ~ BUKOPUCTAHHS  IOJIETHICHOT
emopu mman (1680 mt/kM) abo 3MEHIICHHS
TOBIIMHU 0AJIaCTHOTO IIapy.

BennumHa  MakCMMaJbHO — MOMKIIMBOI
MBUAKOCTI pyXy MO TMPSAMUX  JUISTHKaX
3aJI3HUYHOI KOMii i3 TPOMDKHUM PEUKOBUM
ckpimmenHsM  tuny  KIIII-5  ykpaincekoro
BUPOOHUIITBA MOKE JIOPIBHIOBATH KOHCTPYK-
MIAHIA ~ MIBUAKOCTI  BIAMOBIIHOI  pyXomoi
oxuuuIl 1 cragoBuTh Big 200 1o 260 xM/To.

llopiguanvnuii  ananiz  pesyromamis
po3paxynkie. CpOroJHi Ha 3aJII3HUYHOMY
TPaHCHIOPTI KpaiH OJIM3bKOTO Ta JaleKoro
3apyOiKKs B eKCIUTyaTallil € IIUPOKUI CIEKTp
0e3MiIKIaIKOBUX  NPOMDKHUX  pEHKOBHX
ckpimuieHb. Hampukinan, peiikoBi CKpIIIEHHS
xommanii  «Pandrol», APC-4, >XBP-65,
CUCTEMHM JJIsi MPUKPIIUIEHHS pEeHOK KOMIIaHii
«Vossloh» Ta 6araro iHmIUX.

Yci BOHM MawoTh CBOI IepeBaru 1
Hegomiku [20-22], Tak camo, SK 1 TPOMiKHE
peiikoBe ckpimenHs KIIII-5 ykpaincbkoro
BUpOOHUITBA. TOMY METOIO MPOBEACHHS IIbOTO
aHaJi3y He € BU3HAYCHHS, TaK OM MOBUTH,
«cmabKkux  CTOpiH»  ykpaiHcekoro  (abo
3aKOPJIOHHOTO) CKPITUICHHS, a JIUIIE TIOPIBHSH-
HS OTPUMAaHMX pE3YyJIbTaTiB PO3PaXyHKIB i3
CY4aCHUMH CBITOBUMH aHAJIOTAMH.

Jns  mOpiBHSUIBHOTO — aHamizy  OyJo
o0paHO TPOMIXKHE PEUKOBE CKPITJICHHS
«Vossloh» (30kpema cucreMa JUTS

npukpituienHss peiiok W30 ans  GamactHoi
KOHCTpYKLIi  Komii), AK€ B  pI3HHX
MOAHQIKAIIAX EKCILTyaTYIOThCSI BXKE€ JIOCHTH
JTABHO HA 3aJ13HUIIAX CBITY.

OCKiTbKM ~ BHU3HAYEHHS HAINPY>KEHOTO
CTaHy B €JIEMEHTaxX 3ali3HWYHOI Koumii i3
OPOMIXHUM PEHKOBUM CKPIIUICHHSIM THILY
KIIII-5 YKpaiHCbKOTO BUPOOHUIITBA
OPOBOAMIIOCH I MPSAMUX AUISHOK KOJIi,
HasIBHICTh OOKOBHX YIIOPIB, crnoci6
NPUKPITJICHHS pedKHU 10 Imaay (Iypynamu),
PO30DKHOCTI B XapakTEPUCTHUKAX MPYKHOL
KJIEMH B CHUCTeMi MPHUKPIIUIEHHS peuKku 10
mmanu W30 He € cyTTeBUMH 3 TOYKH 30Dy
00paHoi METOJIUKH PO3PAXYHKIB.

Ha wnamy nymKy, B IIbOMY BHIIQJKy
roJioBHor0 BigMiHHICTIO cuctemu W30 Big
IPOMIKHOTO PEHKOBOTO CKPIIUIGHHS THUILY
KIIII-5 moxHa BBa)KaTH IMOBIPHY PI3HUINO Y
BEIMYMHI MOJIYNs MPYXKHOCTI MiAPEeHKOBOT
OCHOBH. 3arajbHOBIJIOMO, IO IIEW Hapamerp
MOKe Oyt BU3HAUCHUN JUIe
eKCIIEpUMEHTAIBHO 1 Ha CBOTOJHI HEMae
BIJIOMOCTEH (30kpema B «[IpaBmiax
pO3paxyHKy 3aJi3HMYHOI KOJIi Ha MIIHICTH 1
CTIMKICTB») 100 WOr0 peallbHUX 3HAu€Hb.
Tomy, ciuparounch Ha BIAMIHHOCTI B TIPYKHHX
XapaKTePUCTHKAX IMIPEHKOBUX IMPOKIIATOK
IPOMIKHOTO PEHKOBOIO CKpIIUIEHHS THUILY
KIIII-5 ykpaiHcbkoro  BHUpOOHHIITBA  Ta
cuctremu W30, aBTOopamMu Oyno MPOBEAECHO
aHaJjoriuHi OararoBapiaHTHI pO3PaxyHKH, B
SKUX aHaJIITUYHO BapioBajiocss (SIK y Oik
301BIICHHS, TAaK 1 3MEHILICHHS) 3HAYEHHS caMe
MOAYJS MPYXHOCTI MHiAPEHKOBOI OCHOBH, a
TaKOXX OKpeMi Te€OMEeTPUYHI MOKa3HHKH, SKi
BI/IMIOBITAIOTh OCHOBHUM  XapaKTEPUCTUKAM
cucTteMu npukpimieHas peiiox W30.

Sx nmpukian y Ta0i. 3 HaBEACHO Pe3yIib-
TaTH OJIHOTO 3 TAKUX BapiaHTIB PO3PaXyHKIB.

Buxogsun 3 pgaHux TaOn. 3, MOXKHA
3a3HAYUTH, 110 3araJIbHUN HAPYKEHUI CTaH B
eJIeMEHTaxX 3ali3HUYHOI KOIii Maibke He

3MIHUBCA. Crocrepiraerscs HE3Ha4He
3HIDKEHHSI PIBHSA HalpyXeHb y pelkax Ta
HECYTTEBE 3pOCTaHHS B THIINX

KOHCTPYKTHBHHX €JIeMEHTax Kouii. Aye Bci 11
3HAUEHHS T MEHIII 32 JOMYCTHMI.
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Lle mae 3Mory 3poOUTH IPUIYIIEHHS TIPO
MEBHY KOHKYPEHTOCIIPOMOXHICTh BITYH3HSI-
HOTO CKPIIUICHHS MOPIBHSHO 13 3aKOPJOHHHM,

X0ua,

3BICHO,

ne mnorpedye

IIPOBE/ICHHS

OKpEMHX TEXHIKO-€KOHOMIYHUX PO3PaxXyHKIB.

Tabmuus 3

PesynbpTatu po3paxyHKiB HApy>KeHb, 0 BAHUKAIOTH B €JIEMEHTAX 3aII3HUYHOT KOJIii
13 cuctemoro npukpimieHas peiok W30 kommanii «Vosslohy

. Hamnpy>xeHHs B eleMeHTax 3aii3Hu4HOi KoJii, MIla
Tun Koncrpykuiiina :
. KpOMKa KpOMKa mij mpo- y
PyXOMOro IIBUJIKICTbD, . . | Ha OCHOBHIH
TOJOBKM | IIJOIIBM | KJIAAKOKW | B Oamacti )
CKJIay KM/TOJ1 . . i TUTOIIA I
perku perKku Ha mmaii
qC200 220 282 271 2,42 0,188 0,058
KZ4A 200 258 247 2.43 0.189 0.058
OI120 200 267 255 2.56 0.199 0.062
Travca 260 280 269 2.397 0.186 0.058
Siemens
Velaro RUS 250 271 261 2,24 0,174 0,054
Stadler
FLIRT 200 200 259 247 2.454 0.191 0.059
Smé6
. 220 261 251 2.037 0.158 0.049
«Aumerpo»
Talgo 250 250 273 262 2.259 0.175 0.054
BucnoBku. IlpoBeneHi po3paxyHKH Benuuuau 1HmMX HampyxeHb (y KpOMII

Hamnpy>KeHOro CTaHy 3alli3HWYHOI Komii 13
MPOMIKHUM pPEUKOBUM CKpIIUIEHHSIM THUITY
KIIII-5 ykpaiHChKOrO BHPOOHMIITBA JAIOTh
3MOTYy 3pOOUTH TaKi BUCHOBKH:

1. Jlng BcCIX THUMIIB PYXOMOTO CKJaay
(JTOKOMOTHBH Ta MIBUJIKICHI €IEKTPOIOi3IN),
IS SIKUX OyJIO TIPOBEICHO PO3PaxyHKH, OTPHU-
MaHi 3Ha4eHHs HaIlpy)XeHb, L0 JIIOTh B elle-
MEHTax 3aJI3HUYHOI KOJIii, HE MEepPEeBUINYIOTh
nonyctumMux. ToOTO 3 TOYKH 30py MIITHOCTI
MPOMIXKH1 peiikoBi ckpimieHHss Tumy KIIII-5
YKpaiHCBKOTO BUPOOHMIITBA MOXKYTh €KCILTya-
TYBAaTUCh y MPSIMHUX JUISTHKAX 31 MIBUIKOCTSIMHI
6inpire 160 kM/ron 3 TEpMIUHO 0OPOOIIEHUMH
peiikamu Tumy P65 Ha 3a511300€TOHHUX IITIANIax
3 emoporo ykmagaHHs 1840 mt/kM i3
me6eHeBUM 0anacToM TOBIIUHOKO 40 cM.

2. ®akTopoMm, KM CYyTTEBO BIUIMBAE (B
NEeSIKUX BHIIaJKax OOMEXKye) Ha IIBHJIKICTb
pyXy MO 3alli3HUYHIA KOJNii 13 MPOMIKHUM
peiikoBuM  ckpimieHHsM  tuny  KIIII-5
YKpaiHCBKOTO ~ BHPOOHHMIITBA €  BEJIUYMHA
HaIpy>XeHb y KPOMIIl MiJOMIBH PEUKH.

TOJIOBKM PeHKH, IiJ] MPOKJIAIKOO (Ha IImnai), B
OanacTi 1 Ha OCHOBHIM ILIOMAALI 3€MJISTHOIO
IOJIOTHA) HE MEPEeBUIIYIOTh JIOMYCTUMHUX 32
BciMa Jiama3oHaMH IIBUAKOCTEH, Ui SIKUX
MIPOBOJIMIIACH PO3PAXYHKH.

3. AHanmiTMUHE  TOPIBHSHHSA  DIBHSA
Hamnpy>KeHb, II0 BHHHUKAIOTh B eJIEMEHTaX
3aJI3HUYHOI KOJIIi B MPSAMUX 13 MPOMIKHUM
peiikoBuM  ckpituieHHaM — tuny  KIIII-5
YKpaiHCBKOTO BHUPOOHMIITBA Ta CHCTEMOIO
npukpituieHHss  peiiok W30  BupoOHUIITBA
kommnadii «Vosslohy, moka3zano nmpuGiIM3HO TOM
caMHii  piBEHb HampyKEHOro CTaHy B
eJIEMEHTaX 3aJ1I3HUYHOI KOJII.

4. MakcumanpHa — HIBHAKICT  PYXY
MO{3/11B MO MPSAMUX JUISHKAX 3aJli3HUYHOT KOJIi
13 IPOMDKHUM PEHKOBUM CKPIIUIEHHAM THUITY
KIIII-5 ykpaiHChKOTro BUPOOHHUIITBA JOPIBHIOE
KOHCTPYKITIMHIM  MIBUAKOCTI  BiAMOBITHOL
pyxomoi onuHHII 1 TepeOyBae B mexax Big 200
1o 260 km/rox.

VYci BuleHaBe[eHI BUCHOBKH MAaroOTh
JUIIE TEOPEeTUYHUM Xapaktep. st
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OCTATOYHOTO  BHU3HAYCHHS MaKCHMAJIbHO
MOJKITUBOT IIBUJIKOCTI PyXy IO KOHKPETHHX
TUISTHKAX 31I3HUYHOT KOJIIT 13 TPOMIKHHM
peiikoBuM  ckpitutenHsM  taumy  KIII-5
YKpPaiHCBKOTO  BHPOOHHUIITBA B  PEAbHUX
yMOBax eKcIuryaTamii (Ipu MIBHIKOCTI PyXy
oinpiie 160 kM/rox) HEOOXiTHE MPOBEICHHS
JOJTATKOBUX €KCTIEPUMEHTAITLHUX JTOCITIIKCHb.
MeToro IpOBENCHHS X EKCIIEPUMEH-
TaTbHUX POOIT € omiHKa (a00 YTOYHEHHS,

BUXOJSYM 13 KOHKPETHUX EKCIUTyaTalliiiHIX
YMOB) OKpPEMHUX XapaKTePUCTHK BEPXHBOI
OyIOBH KOJIii Ta PyXOMOTO CKJIady, OCKUIbKH
IpU MIBUAKOCTAX pyxy Oumbme 160 xm/rox
MPOIIECH B3a€EMOJIii eKiMaxiB Ta 3aJTi3HUYHOT
KOJIII BJKE€ MAalTh ICTOTHI OCOOJIMBOCTI, SIKi
noTpiOHO BPaxXOBYBATH 1 IOCIIPKYBATH JIMIIIC B
EKCIIEPUMEHTATLHOMY MOPSIIIKY.
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