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ESTABLISHMENT OF THE PERMISSIBLE TRAIN SPEED
ON THE CURVED TURNOUTS

Purpose. Turnouts play a key role in the railway transportation process. One-sided and many-sided curved turn-
outs were railed over the last 20 years in difficult conditions (curved sections, yard necks). They have a number of
geometric features, unlike the conventional one-sided turnouts. Today the normative documents prohibit laying such
turnouts in curved track sections and only partially regulate the assessment procedure of their real condition. The
question of establishment the permissible train speed within the curved turnouts is still open. In this regard, authors
propose to set the train speed according to the driving comfort criterion using the results of field measurements of
ordinates from the baseline for the particular curved turnout. Methodology. The article considers the criteria using
which one can set the permissible speed on the turnouts. It defines the complexity of their application, advantages
and disadvantages. Findings. The work analyzes the speed distribution along the length of the real curved turnout
for the forward and lateral directions. It establishes the change rate values of unbalanced accelerations for the exist-
ing norms of the curved track sections maintenance according to the difference in the adjacent bend versine at
speeds up to 160 km/h. Originality. A method for establishing the trains’ speed limit within the curved turnouts was
developed. It takes into account the actual geometric position in the plan of forward and lateral turnout directions.
This approach makes it possible to establish a barrier places in plan on the turnouts limiting the train speed.
Practical value. The proposed method makes it possible to objectively assess and set the trains’ permissible speed
on the basis of the ordinate measurement of the forward and lateral directions of the curved turnouts from the base-
line using the driving comfort criteria. The method was tested using real turnouts, which are located within the Prid-
neprovsk Railway.

Keywords: turnouts; criterion; speed; acceleration; radius; driving comfort

Introduction a key role in ensuring transportation needs, it is
a functional link between the conditional supplier
and a consumer using rail tracks.

The operating length of railway tracks in the
territory of Ukraine is 22.5 thousand km. Tracks at
stations and running lines combine approximately
5.5 thousand of various connections and intersec-

In recent years a tendency to reduce the cost of
maintenance and operation of railway transport by
introducing the resource-saving and advanced
technologies, including scientific research and rea-
soning was targeted [13]. In the multifaceted field
of railway transport travel track facilities play
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tions, 95% of which are turnouts. This is one of
unique and at the same time demanding construc-
tion of a permanent way. If we analyze mainte-
nance standards that are set up to the whole track,
the turnouts take very nearly the first place in
a variety of demands exactly to them. This is due
to several design solutions that ensure locomotion
of rolling stock from one track to another.

Requirements to the norms for organization and
maintenance of turnouts are based on numerous
theoretical and experimental studies as well as long
experience of their operation.

During maintenance violations of turnouts the
question arises as for their further exploitation —
whether to close or limit the speed of rolling stock.
Making such decisions should have well founded
reasons, which can be obtained from existing regu-
lations [7].

Among all currently laid turnouts on the main
and receipt-dispatch tracks, conventional single
turnouts have the largest part (about 97%). But in
tight terms of stations and railway haul, limiting
the use of conventional turnouts, there is a need of
laying the turnouts of more complex design. To
such turnouts one can include curved type P65
mark 1/1, project 2 889. Also on the railways of
Ukraine there are cases of conventional turnouts
presence in curved sections. In paper [6] main
principles concerning setting speeds for such spe-
cial cases are considered.

At present laying of conventional and curved
turnouts in curve sections of the track is prohibited.
But questions regarding service of those turnouts
that are already been within the curves remain
open. Reffering to the existing regulations, turn-

out’s standards are regulated by track gauges in
different sections, ordinates of lateral direction,
wear and indexes of relative position between
separate elements of turnouts (e.g., contact tongue
and stock rail). At determination the state of
curved turnouts it is necessary to check not only
the lateral direction ordinates but also the core one.
If there are deviations from the ordinates by value
longer than specified in the project, what speed is
allowable?

Purpose

The purpose of this paper is to provide propos-
als for setting the permissible speeds of trains
within the main and lateral directions of curved
turnout accordingly the results of ordinates field
measurements from the baseline. It is a continua-
tion of a forward direction of a stock rail. On the
basis of the developed methodology to determine
the locations of speed limits and reduce expendi-
tures for regulation of ordinates.

Methodology

One can say with reasonable confidence that
today there is no integrated practice for determin-
ing and setting the permissible speeds of trains
within turnouts. This is primarily due to the pres-
ence of complex structural assemblies to ensure
implementation of functions assigned on turnouts.
However, the work [4] formulates the requirements
at turnouts design meaningfully enough, which can
be transformed into criteria for permissible speeds
settings.

| Estimation evaluation of permissible speed on turnout |

Turnout’s clements strength
and their stability

‘ Stability of rolling stock ‘

Driving comfort (for loco-
motives and passenger cars)

}

—

]

Allowable
stresses
Allowable
deformations

Stability of vehicles against
nvcrl.llrnung

'1st]

Permissible unbalanced ac-

sible speed of
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Fig. 1. The criteria for setting of the permissible speed
of trains on the turnouts
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In general, the speed on turnouts can be set
with three main criteria (Fig. 1):

- strength and stability of turnouts elements;

- stability of rolling stock;

- driving comfort.

The speed of trains upon the criteria of strength
and stability of turnout’s elements can be presented
as shape function:

[V]= 7 ([o]. Ax, Ap), (1

where [o] — permissible stresses in elements;
Ax, Ay — displacements (strains) of elements in

appropriate planes.

The permissible speed upon the criterion of
turnout’s elements strength is set on the base of
stresses determination in the edges of the rail plinth
by the results of theoretical calculations and ex-
perimental studies.

Theoretical calculations by the existing meth-
odology [3] make it possible to determine stresses
in rails of conventional section without many fea-
tures, such as the impact of unloaded rail lines. For
contact tongues, frog and counter battens afore-
mentioned method generally can not be used be-
cause of the structure complexity and changes in
cross sections of these elements of turnouts in
length (Fig. 2).

Fig. 2. Turnout frog

A more adequate assessment of stresses distri-
bution in complex elements at theoretical calcula-
tions can be given by numerical methods for solv-
ing boundary value problems, such as the finite
element method (FEM). In papers [9, 15, 16] the
finite-element model elements of the permanent
way, including the contact tongue with a stock rail,
which are under dynamic loads were considered.
That is, the FEM allows to set stresses in the ele-
ments of any geometric configuration, including
prefabricated structures. The only significant dis-
advantage of this method is time for solving the

problem, which varies with the finite element mesh
refinement and can be increased from minutes to
several hours.

Experimental studies to determine the stresses
which allow setting the permissible speeds of
trains motion, it is reasonable to conduct for new
and upgraded designs of turnouts or rolling stock
[11] from the standpoint of the high prime cost of
this research method.

Let us consider the following criteria for setting
the permissible speed of movement within turnout
(see. Fig. 2) —rolling stock stability.

In general, the dependence of speed motion
subject to ensure stability of rolling stock can be
presented as shape function:

V1= /(R [n]. W, [K])s )

where R — radius of transmission curve; [n] —

permissible stability factor against overturning of
rolling stock; W, — wind force; [K ]| — stability
factor of wheelset against climb-on of a wheel.

As shown theoretical calculations [4], the mo-
tion speed of trains subject to overturning within
the transmission curve substantially exceed (=1,5
times) the maximum traffic speed on the lateral
direction of the turnout for appropriate mark.
Therefore, this criterion within the work is not
considered.

In [2] the stability factor of wheelset against
wheel flange climb-on the rail is considered in
depth. Attention is focused that this factor depends
on the dynamic indexes of a particular type of roll-
ing stock. They can be set accordingly the results
of mathematical modeling and experimental re-
search.

Let us consider the last criterion — driving com-
fort.

Permissible speed of train’s motion by driving
comfort criterion can be presented as:

)= /(o) [ b W), @

where [o,,] — permissible unbalanced accelera-

tion; [ocpulse] — permissible pulse lateral accelera-
tion; [\41] — change rate of unbalanced acceleration.
Lateral acceleration of pulsed nature o, ap-

pears at rolling stock entry on turnout in the area of
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contact tongue and transition from frog to trans-
mission curve. At a speed of 40 km/h pulsed accel-
eration occurs 1,6-3,3 m/c* at 50 km/h — 2,2-4,3
m/c’ [5]. At speed increasing the pulse acceleration
can be up to 12 m/c>. [17]. Contact tongues area
and frog is not highlighted as a part of this study.

Two indexes that had remained in the formula
(3) is often used to set the permissible speeds not
only within turnouts [1, 14], but also for circular
and transmission curves [8].

According to existing maintenance norms per-
missible speeds of trains in the curved sections are
set by the difference in adjacent bend versines [7]

Af=|fin— 1] 4)

where f,,,, f, — bend versines in the adjacent

points.
Bend versines at any point of the circular curve
is [7]:

10004

=T RR )

where a — chord length; R — curve radius.
Let us make elementary transformations

2 2

a Vv
=125 — —, 6
/i 77 R (6)

2
Fraction =z is centrifugal lateral acceleration

at this point of curve o,

The most important feature of curve section
track arrangement is the presence of outer rail cant,
one of the establishing criteria is lateral unbalanced
acceleration [7, 1]:

2
aw:%?—%h (7)

where V' — trains motion speed; g — free-falling

acceleration; S — distance between the axes of
rails; & — cant of the outer rail.

In the formula (7) subtrahend %h — is a hori-

zontal component of vehicle gravity when driving
in a curve, which is due to differences in the level
of rail heads for the value /. Accordingly, if we
consider the vast majority of turnouts at the rail-
way network of Ukraine (99%), the limit rail of

lateral direction is without increase. Accordingly,
the expression is valid:

V2
Oyt = Oy, :7‘ (8)
Then equation (6) will be as follows:

12547
i V2

|0t - )
In turn, the allowable motion speed accordingly
to the criterion of permissible unbalanced accelera-

tion, which today regulate the standards (9) is as

follows:
12
V[a ]Sa —S[QHa].
A

As it is known, chord length a is set in de-
pendence of curve radius [7]:

(10)

10|RS400
a= .

i (11)

R>400

The length of turnout, marks 1/9 and 1/11 is
approximately 31 and 33.3 meters, and the mileage
of transmission curve — 11.9 and 16.5 meters. If
measurements are performed in accordance with
the regulations, we will obtain 2 values of bend
versines f for marks 1/9 and 3 for mark 1/11. One
can see that it is insufficient to set the movement
speed by such limited number of data. Measuring
the bend versines within the transitions curves also
is complicated by presence of wings within frogs.
Therefore, to assess the transfer curve position, in
our opinion, is better with measurement results of
ordinates (every 2 meters). Bend versines in this
case are determined by the following formula [10]:

fi=F, %F
i i 2

tF)s (12)

where F,_, F,, F,,,— ordinates, that are measured
from the baseline, mm. For curved turnouts the
base is such line which is a conditional extension

of the forward direction of the stock rail (Fig. 3).
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Fig. 3. Measuring ordinate scheme of the forward
and lateral directions of the curved turnouts

F., F;

0i’

In Fig. values — are ordinates for main
and lateral directions of turnouts.

Ignoring the angle value of chord rotation «a

within the transfer curve, formula (10) with
(12) will be:
[ 2000[a,,]
V[am] < (13)

1
ey (Fa s L)
Unbalanced acceleration rate in view of physi-
cal concept of derived function can be represented
as:

4 < i A0 _
v(r)=—a(r)=lim—c== "
i a(t+Ar)-a(r) o(r+At)-o(r)
A0 At - At '
where At — growth time during which acceleration

value changes.
We provide replacement of variable at differen-
tiation for constant motion speed:

d dx
I a(t)= d— (X)Z_ s
_ 11_ o(x)~ V22 )
B Ax.

Taking into account (4)i  (9) we will find
speed by criterion of permissible speed at unbal-

anced acceleration rate [y]:

2
a Ax
V[ B 53 L, (16)
' |41
Rewrite the formula (4), using expressions

(12):

o =[Fa=3(F-Fu)-Fa] (7
Formula  (16) will have final form:
V<20 \/ Lv] . (8)
N | _3(F F;H) F.,
On the basis of obtained formulas (13) and

(18) speed definition is accepted the least
one:

= min min{V[a““]i}’iZI’_n ,

g min{V[w]j},jzl,n—l

per

(19)

where n — the number of measuring points.

Referring to the existing regulations, the rec-
ommended values of allowable accelerations and
changes of unbalanced acceleration in accordance
with [12] are:

N [aua]

- [w] =0,6 m/c’.

=0,7 m/c* (1,0 m/c?);

The above mentioned values of acceleration act
on the floor level of the passenger car or locomo-
tive in the center pivot section. These values are
significantly different from the acceleration acting
on the level of the wheelset box. This is explained
by the presence of spring suspension, which acts as
a filter of low-frequency vibrations of sprung mass.
We believe that to set the allowable movement
speed in a curved sections of the track one should
use it is this acceleration, acting at the level of box,
because the motion trajectory of the gravity center
in the wheelset when movement in a curve almost
coincides with the forms of horizontal and vertical
inequalities (provided that the wheel flange is
pressed to the limit rail).

Using formulas (10) and  (16) it should be
analyzed existing regulations of curved sections
maintenance of the track upon direction in the plan
and establish valuesa,, and y for appropriate

difference in adjacent bend versines A f (Table 1).
Unbalanced accelelration o, (Table 1) was ob-

tained at maximum value of curved radius for
given grade of failure (e.g. for I and V degrees and
R = 4000 m). Bend versines is determined by the
formula  (4).
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In some cases obtained values o, and y ex- place of performance data by driving comfort.
ceed recommended ones and explains this is the

Table 1
o, and y values with deviation towards the railway track in plan
for the sections at movement speeds of 140-160 km/h
) ) . Allowable speed,
Degree Difference in bent versi- km/hour, at length de- Change rate of
of devia- Radius, m nes, measured after 10 m viation, m Unbalanced ac unbalanced ac-
. ’ from mid-chord, length celeration, m/c . 3
tion . above 20 celeration, m/c
20 m, mm to 20 incl X
" | to 40 incl.
1 2 3 4 5 6 7
I At all radii’ ot10 (incl.) 1,71/0,54 1,76/0,31
. to 2000 (incl.)' - - -
over 2000 over 10 to 18 (incl.) 160/90* 1,7/0,54 3,16/0,56
- to 2000 (incl.)" - - -
over 2000 over 18 to 25 (incl.) 1,98/0,63 4,39/0,78
) , | over 10 to 25 (incl.) 140/90 140/90 2,27/0,94 2,94/0,78
to 1800 (incl.)
over 25 to 35 (incl.) 80/60 120/90 0,84/0,47 0,77/0,32
v >1800 to 2000 over 18 to 25 (incl.) 140/90 140/90 1,6/0,66 2,94/0,78
(incl.) over 25 to 35 (incl.) 0,62/0,35 0,77/0,32
80/60 120/90
over 2000 over 25 to 35 (incl.) 0,59/0,33 0,77/0,32
over 35 to 65 (incl.) 40/40 80/80 0,57/0,57 0,18/0,18
v At all radii® over 65 to 90 (incl.) 15/15 40/40 0,09/0,09 0,01/0,01
over 90 Motion is closed - -

Notes: lradius, which is taken in the calculations is 1500 m; “radius, which is taken in the calculations is
1 000 m; ’radius, which is taken in the calculations is 300 m; *numerator — for passenger trains, the denominator —
for freight ones

With similar analogy we will determine value — for lateral direction — o, = 0,83 m/c’, y =
o, 1y for turnout, type P65 mark 1/11 in project
2889 with radii of turnout curve: 2,7 m/c’.
— for forward direction — 600 m; We see that obtained values differ significantly
— for lateral direction — 200 (350) m. from the recommended ones.

At this the maximum speed of rolling stock for
this turnout project is:

— for forward direction — 70 km/h; Taking into account, that standards o, and v,

— for lateral direction — 40 km/h.

Due to the requirement that the difference of
ordinates deviation of transmission curve in adja-
cent points should not exceed £ 2 mm [7], we will

Findings

operating at the level of the wheel pair axle box, to
day, is not established, one can use an analogue
method (which, by the way, is used at initial angle
definition on turnouts [4]) to determine the permis-

get: o 5 sible speed of trains within turnouts.
— for forward direction — a,,, = 0,95 m/c; v = Method of determining the permissible speed
upon the travelling comfort criterion was tested at
7,35 m/c’; P g
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a real turnout. Tests and calculation results for the
lateral direction are presented at Table 2.

Table 2

Evaluation of the allowable speed
on the lateral direction of the turnouts

) Distance from the Ordi-

Point root of contact nates F. Vi Vi
mumber | ove X, mm o o] | "lv]
1 2 3 4 5
-1 2 116 - -
0 0 181 60 | 70
1 2 258 57 | 70
2 4 348 62 | 40
3 6 449 40 | 30
4 8 578 64 | 30
5 10 696 40 | 40
6 12 842 61 | 70'
7 14 999 57 | 68
8 16 1169 65 | 47
9 18 1350 70" | 70
10 20 1531 70" | 70
11 22 1713 70! -
12 24 1894 - -

Note: 'speed is limited till maximum by forward
direction

We see that the limitation is reached only by
criterion y in two places. Having corrected in the

plan value of ordinates in pointed areas one can
achieve increasing the speed, set for given curved
turnout.

Originality and practical value

The method of establishing the permissible
speed of movement within the curved turnouts
upon the travelling comfort criterion was proposed.
This approach takes into account the actual geo-
metric position of the turnout’s lateral direction.
Versatility of technique gives the possibility to
control and direct direction of turnouts.

The theoretical results were tested on the re-
sults of ordinates field measurements for curved
lateral direction of turnouts.

Conclusions

1. Objectively the main criteria for permissible
speeds set of trains within the turnouts that exist
today were analyzed.

2. Technique for measuring the coordinates of
forward and curved lateral direction of curved
turnouts that are in curved sections is
recommended. The proposals are offered to
determine the permissible speed of trains within
the curved turnouts by the driving comfort
criterion based on ordinates measurements from
the baseline.

Permissible values o, and y were gounded

for curved turnouts, based on the deviation of
curve ordinates in adjacent locations.
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BCTAHOBJIEHHSA JOIYCTUMHUX IIBUIKOCTEN PYXY IOI3/11B
MO KPUBOJIHIMHMX CTPLIOYHUX MEPEBOIAX

Meta. CTpinouHi nepeBo gy BiJirpaloTh OJHY 3 KIIOYOBUX POJIEH MPU BUKOHAHHI IEPEBI3HOI0 MpoLiecy Ha 3alli-

3HUYHOMY TpaHcnopTi. [Iporsirom ocranHix 20 poKiB y CKIaAHUX yMOBaxX (KpPHBI HUISHKH, TOPJIOBHHH CTaHIIIN)
YKJIQIaJId OJJTHO-Ta Pi3HOCTOPOHHI KPUBOJIIHIHMHI CTPUIOYHI IEPEBOIH, SIKI MAIOTh Pl TEOMETPUYHHUX OCOOIMBOCTEH,
Ha BIMIHY BiJl OJIHOCTOPOHHIX 3BMYaiiHMX. Ha ChOTONHINMIHINA JIeHb HOpPMAaTHUBHI JOKYMEHTH 3a0OpOHSIOTH HOBE
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YKJIaJaHHA TaKUX IEPEBOIB y KPUBI IUISHKH KOJii Ta TIIBKH 9aCTKOBO PETJIAMEHTYIOTH MOPSIOK OLIHKH iX peab-
HOTO CTaHy. 3aJIMIIAE€THCS BiIAKPUTHM IHUTAHHS BCTAHOBJICHHS JOMYCTHMOI IIBHUAKOCTI PyXy B MeXax KPHUBOIIHIH-
HUX CTPUIOYHHUX TepeBoiB. ToMy B HaAyKOBOMY IOCIi/KEHHI IPOMOHYETHCS BCTAHOBIIOBATH MIBHIKICTH PYXY IIO-
i31iB 3a KpuTEepieM KoM(pOPTAOEIBHOCTI 1311, CIIMPAIOYNCh HA Pe3yJIbTaTH HATYPHUX BUMIpPIOBaHb OpAMHAT BiJ Oa-
3MCHOT JIiHIT I KOHKPETHOTO KPHUBOJIIHIKHOTO CTPiIoYHOTrO nepeBoay. Meroauka. Po3risiHyTo Kpurepii, 3a J10110-
MOTOI0 SIKUX MOYXHa BCTAHOBUTH JIOITyCTHMI LIIBHJKOCTI PyXy Ha CTPUJIOYHHUX NepeBojax. BcTaHOBIEHO CKIamHICTh
ix 3acrocyBaHHs, IepeBary Ta Henoiiky. PedyabpraTu. [IpoananizoBaHo po3nojis MIBUAKOCTEH 110 JOBKHMHI peab-
HOT'O KPUBOJIIHIHHOTO CTPIJIOYHOTO TIEPEBOLY IS MPSIMOTO Ta OOKOBOTO HAaNPsIMKY. BCTaHOBIIEHO BEMUMHH IIBU-
KOCTI 3MiHHM HETIOTallleHuX MPHCKOPEHB VIS ICHYIOYHX HOPM YTPHMaHHS KPUBHX JUISHOK KOJIIi 3a Pi3HHULEIO Y Cy-
MDKHHX CTpiJlaX BUTHHY IPH MBUAKOCTIX a0 160 km/rox. HaykoBa HoBH3HA. ABTOpaMU po3pOOJICHO METOIUKY
BCTaHOBJICHHS JTOITyCTUMO{ MIBUIKOCTI PyXy MHOI3IB Y MeXaX KPHUBOIIHIIHOTO CTPUIOYHOTO TEPEBOAY, KA Bpaxo-
By€ peajbHEe TEOMETPHUYHE TOJOKEHHS Y IUIaHi OCHOBHOTO Ta OOKOBOTO HAmNpsMKIiB mepeBomy. JaHWid miaxinx
JTa€ MOXJIMBICTh BCTAHOBUTH MICIl y IUIaHI Ha CTPUIOYHOMY TI€PEeBOJi, SKi JIMITYIOTh HIBHIKICTH PYXY.
IIpakTHyHa 3HAYMMIicTh. 3aIIPONIOHOBAHA METOAMKA A€ MOXIINBICTh 00’ €KTUBHO OLIHUTH T4 BCTAHOBUTH JOILYC-
TUMY OIBHJAKICTH PyXy MOi3iB HA OCHOBI BUMIPIOBaHHSA OPJMHAT OCHOBHOTO i OOKOBOTO HANMPSIMKY KPUBOJIHIITHOTO
CTPUIOYHOTO TIepeBOJLy BiJ 0a3MCHOI JiHIT 3a KpuTepieM KoMmdopTradenpHocTi 1311, MeToanka Oyiia anpoboBaHa Ha
pealbHUX CTPUIOYHHUX MEPEBOJIaX, sIKi 3HAXOIATHCS B Mexkax [IpuaHINPOBCHKOT 3aTi3HHUII.
Kniouosi crosa: cTpinouHi nepeBoan; KpUTEpiid; MBUAKICTh; IPUCKOPEHHST; pajiyc; kKoMpopTabenbHICTh 311
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YCTAHOBJIEHUE JJOIIYCTUMBIX CKOPOCTEM JIBUKEHUS
MOE310B 10 KPUBOJMHEWHBIM CTPEJIOYHBLIM IEPEBOJIAM

Hean. CtpenoyHble NEpeBOIBl UTPAIOT OJHY W3 KJIIOYEBBIX POJICH MPHU BBHIMOJHEHUH IEPEBO30YHOTO Ipolecca
Ha >KeJIE3HOZIOPOKHOM TpaHcnopre. B Teuenne nmocnenuux 20 JIeT B CIOKHBIX YCIOBUSIX (KPUBBIE YYaCTKH, TOPIIO-
BUHBI CTaHLUH) YKIaJbIBaIM OJHO- M PA3HOCTOPOHHUE KPUBOIMHEHWHBIC CTPEIOYHBIE MEPEBObI, KOTOPhIE HMEIOT
psi TEOMETPUIECKUX OCOOEHHOCTEH, B OTIMYHE OT OAHOCTOPOHHUX OOBIKHOBEHHBIX. Ha ceromHsmHuiA 1eHb HOP-
MaTUBHBIE JTOKYMEHTHI 3alPEIal0T BHOBb YKJIQJIBIBATh TAKNE MIEPEBOMBI B KPUBBIC YIACTKH ITyTH U TOJIBKO YacTH4-
HO PCIIIaMCHTUPYIOT MOPAAO0K OLCHKU UX PEAJIbHOI'O0 COCTOAHUS. OcTaercs OTKPBITBIM BOIIPOC YCTAHOBJICHUA HO-
IIyCTUMOM CKOPOCTHU JIBHXKEHUS B IIPEJENIaxX KPUBOJIMHEHWHBIX CTPEJIOYHBIX IIepeBoAoB. [l0aTOMy B HAy4yHOM HCCIIe-
JOBAaHUM IIpejiaractcsa yCTaHaBJIMBAaThb CKOPOCTb JABHIKCHUS IMOC3A0B IO KPUTCPUIO KOM(l)OpTa6eJ'H)HOCTI/I €3/1b1,
OINUpasich Ha Pe3yJIbTaThl HATYPHBIX W3MEPEHUI OpIUHAT OT 0a30BOH JIMHWHU JJIsI KOHKPETHOTO KPUBOJIMHEWHOTO
CTpesioyHoro nepesoja. Meroauka. PaccMOTpeHbI KpUTEPHUH, C TTOMOIIBIO KOTOPBIX MOJKHO YCTAaHOBHUTH JOIYCTH-
MBIE€ CKOPOCTH JIBW)KEHHS Ha CTPEJIOYHBIX IIEPEBOJAX. Y CTAHOBJIEHA CIOXXHOCTh MX NPHMEHEHHS, NPEHMYIIEeCcTBa
u Hepoctatku. PedyabTatel. [IpoaHnann3upoBaHbl pacnpeneaeHusi CKOPOCTeN MO IJIMHE pealbHOro KpUBOJIMHENHO-
TO CTPEJIOYHOTO MEepeBoJa AJsl OCHOBHOTO M OOKOBOTO HAIlpaBJICHHS. Y CTAHOBJIEHBI BEMYMHBI CKOPOCTH M3MEHE-
HUSI HETIOTAIlIeHHBIX YCKOPEHWH I CYNIECTBYIOIIMX HOPM COJIEpKaHMA KPHBBIX yYacTKOB IyTH MO pa3HHIE
B CMEXHBIX CTpenax m3ruba mpu ckopoctsix 10 160 km/u. Hayuynasi HOBH3HA. YUeHbIMHU pa3paboTaHa METOIMKA
YCTaHOBJICHHS JIOITyCTHMOW CKOPOCTH ABM)KEHHS IIOE3/I0B B IIPEAEiaXx KPUBOJIMHEHHOIO CTPEIOYHOIrO MEpEeBOAA,
KOTOpasi yIUTBIBAET PEAIbHOE TEOMETPUUECKOE MOJI0KEHNE B TJIAHE OCHOBHOTO U OOKOBOT'O HAIPaBJICHUS NIEPEBO-
Ja. }laHHI)II‘/II noaxoa Aac€T BO3MOKHOCTb YCTAHOBUTHL MCECTa B IIJIaHE Ha CTPCIIOYHOM NEPEBOJAC, KOTOPLIC JTUMUTHU-
pPYIOT ckopocTh aBwkeHus. IIpakTHueckasi 3HAYMMOCTb. [Ipe/iokeHHass METO/IMKA aeT BO3MOXHOCTh O0BEK-
THUBHO OLICHUTh U YCTaHOBUTH JJOIYCTHMYIO CKOPOCTB JABH)KEHHS IIO€37I0B HA OCHOBE M3MEPEHUsI OpJMHAT OCHOBHO-
ro
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1 OOKOBOTO HAIPaBJICHUS KPUBOIWHEHHOTO CTPEJIOYHOTO MepeBosa OT 0a3MCHOM JTUHHUU TI0 KpUTEpHIo KoMpopra-
GempHOCTH €31pl. Meronuka ObUla ampoOHpOBaHA HAa PEaNbHBIX CTPENOYHBIX IEPEeBOIaX, KOTOPBIE HAXOIATCA
B npenenax [IpuaHenpoBckoi xene3Hol JOPOTH.

Kniouesvie cnosa: cTpenodnble epeBOIbI; KPUTEPHIL; CKOPOCTh; YCKOPEHHE; paanyc; KoMPpOpTadeTsHOCTD €3/TBI
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