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FORMATION OF ESTIMATED CONDITIONS FOR LIFE CYCLE
OF DEFORMATION WORK OF THE RAILWAY TRACK

Purpose. The purpose of this research is to substantiate the technical limits of the railway track (under reliability
status) for the formation the regulatory framework for reliability and functional safety of the railway track in
Ukraine. Methodology. In order to achieve the goal of research analysis methods of the technical states of elements
and trackforms that are typical of operation conditions of the railways in Ukraine were used. Findings. Technical
states accordance of elements and trackforms to reliability status under existing regulations was defined. These con-
ditions are based on the track assessments in accordance with the dimensional tape results. The status of each ele-
ment of the track design affects its deformation work, but the rules are still absent that would connect state of
track elements with the state of the track by estimation of the dimensional tape. The reasons on which the limits
are not set were established. It was found out which researches are necessary to conduct for their installation.
Originality. The classification of the reliability state of a railway track for permitted deviation at the track laying
and maintenance was developed. The regulation importance the technical states of ballast section and subgrade for
the developed classification was established. Practical value. Ukrzaliznytsia (UZ) is a founding member of the
Council for Railway Transport of the Commonwealth. This body issued interstate standard State Standard 32192-
2013 «Reliability of railway equipment. Basic concepts, terms and definitions». On this basis developed a new in-
terstate standard «Security functional of railway equipment. Terms and definitions». At the same time UZ is a mem-
ber of the cooperation of railways in International Union of Railway Transport where rules with reliable and safe
operation of railways are established in all transport branches. This study will help implement these standards on the
railways of Ukraine, improve the efficiency of the information in this sphere, providing mutual understanding and
unity of presentation and perception of information, including contractual legal relations of economic agents with
public authorities in international scientific and technical, trade and economic relations.

Keywords: state track reliability; technical condition of the track; the elements of the track; the track construc-
tion; regulatory; technical and design documentation; unit standards and content

Introduction operation as each item individually and the system
as a whole. The criteria are necessary to control the
reliable operation of track design and their compli-
ance provide the functional and safe work of the
track. The formation of these criteria should be
based on the standarts in accordance with the pa-
rameters describing the system state with compo-
nents of the track design. Standarts are based on
the parameters describing the condition of each

Reliable railways operation provides reliable
joint work of the track design, technical equipment
and technical personnel that performs and super-
vises the process implementation at all levels. The
whole process of reliable operation of a track
meets regulatory, organizational and administra-
tive, technological and technical requirements.

Reliable operation of track design provides safe
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track design element separately. The existing stan-
dards reflect the state parameters of each track de-
sign element and the condition of rail-sleeper grid
from the point of view of its geometric position.
Completely the regulatory base is absent, classify-
ing the status impact of both items the geometry of
the rail-sleeper grid and the status of the track de-
sign. It is necessary to model the deformation op-
eration service life of the railway track for the de-
velopment of missing parameters.

The deformation operation service life of the
track is the process of its transition regularities
from one reliable state to the other beginning from
the primary pouring to the full retirement.

It is necessary to perform an analysis of exist-
ing methods of condition assessment of railway
structures and to consider regulatory requirements
that establish the condition of the elements and
a rail-sleeper grid as a system of these elements
from the point of view of the concepts of reliability
theory to create conditions for evaluation model-
ing.

But no standard regarding a railway track, con-
tains a technical description of its condition, that
corresponds to the concept of the condition in
terms of reliability.

Purpose

The aim of the research is to study the technical
boundaries of the elements and construction states
of the track in accordance with the conditions of
reliability.

Methodology

Terms and definitions of basic concepts in reli-
ability theory for the established operating stan-
dards are used in science and technology [6-9].

According to the classification of the basic
concepts of reliability theory, there are six condi-
tions: serviceable, unserviceable, functional, par-
tially functional, non-functional and adjoining.

Technically the condition of the track structural
elements are described for rails in [5, 12, 14, 15,
19], for fasteners — [5, 10, 12, 19, 21], for sleepers
—[3, 5, 12 13, 15], for ballast — [5, 10, 12, 15, 20],
for roadbed — [5, 10, 11, 12, 13, 15, 17, 19].

There are no difficulties to establish compliance
with reliability status for track design elements. That
is, in accordance with the requirements of the design
criteria is determined the serviceable and fault con-

ditions: for rails is determined by [12, 13], for fas-
teners — [4, 12, 21], for sleepers — [3, 5, 12, 15], for
ballast — [5, 10, 11, 12, 15, 18, 20], for roadbed —
[5,11,12,13,15,17, 18].

In accordance with the requirements of estab-
lishment and maintenance there are functional, par-
tially functional, non-functional and adjoining
conditions.

For a rail-sleeper grid as system the conditions
are described in [5, 10, 14, 16, 18]. But there are
difficulties with the classification. Thus, depending
on the speeds the requirements for elements rela-
tive to the conditions are changed. For example,
the requirements for a functional track state by the
rails condition for the first category are different
from a functional track condition for the same
category at speeds of 101-120, 121-140, 141-160,
161-200 km/h. Functional condition of a track by
the rails condition for the fourth category, with
load intensity more than 30 million gross tonnes
km. to km. per year differs from the functional
condition of the same category at a lower load in-
tensity and in the first case the new elements of the
track are laid and in the second the old one.

Thus, it is necessary to classify the track condi-
tion by the track elements state and indicators of
a track measurement tape.

Consider the compliance of reliability condi-
tions to requirements for the track classification by
categories.

According to [18] serviceable and unservice-
able condition of a rail-sleeper grid for high-speed,
the first, second, third and fourth categories with
load intensity of 30 million gross tonnes km. to
km. per year are defined as for elements in accor-
dance with the regulatory requirements and design
documents.

For the fourth (with a lower load intensity),
fifth, sixth and seventh track categories of func-
tional and nonfunctional conditions are defined by
the requirements of the establishment and mainte-
nance

But for all track categories in accordance with
requirements of establishment and maintenance are
determined functional, partially functional, non-
functional and adjoining conditions.

The main parameter of establishing the techni-
cal condition of element and track design classifi-
cation is the speed of movement. Permissible speed
of passenger and freight trains movement is estab-
lished by geometric shapes of both in loaded and
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unloaded conditions, so they should be taken to
determine the boundaries of the track design tech-
nical condition by the corresponding condition of
reliability.

As to the condition of the ballast edge the state
of reliability should include not only the geometric
contour, but also its impurity.

In addition, there is a problem with the defini-
tion of the railbed condition in the normative litera-
ture, as applied term «soundness» roadbed [1, 2]
corresponds to the modulus of elasticity under the
rail base value of 50 MPa in summer and 75 to 80
MPa in winter, that is applied at:

— the determination of the stresses in the track
elements [15];

— calculations of the rail binds laying condi-
tions of jointless track [10];

— definition of permissible speeds [15];

— definition diagrams of sleepers in track de-
sign [18].

The railway track meets these values of module
elasticity, if its sites are located on the roadbed
with the modulus of deformation of more than 40
MPa, that is, the roadbed consists of rocky or dry
soils, compacted in accordance to the norms [5]:
sand-clay; light sandy loam; medium clay; heavy
clay.

In other cases, the elastic modulus does not cor-
respond to the input conditions of these calcula-
tions.

Thus, it is necessary lead the track state to the
conditions of operating rules fulfillment (normal-
ized stiffness of the track that is used on the rail-
ways of the Europe, [22]) to meet the strength and
stability.

The value of the actual modulus of the under
rail elasticity for structures are specified in [18],
and ranges from 7.4...to 69.6 MPa in summer.

The value of the average elastic modulus is
about 27 MPa. It should be understand that this is
almost in twice (1,85) lower than it is required by
the initial conditions, so the effects will be in the
increased variability under the influence of the
rolling stock, on average, in the vertical plane Ha
67%, horizontal 24%

Thus, in view of this, to ensure the dependability of
a track at the level set by the criteria [18] at the speci-
fied resource (missed tonnage or the number of years)
between upgrades, enhanced capital and capital repairs
without additional investments and not provided by the
interrepair schemes and maintenance is impossible.

Avoidance of excessive use of force on the
track at the execution of conditions of the track and
rolling stock maintenance in functional and non-
functional condition, but in serviceable condition
there were no additional force effect in the system
track-crew-track. It is possible only if the track is
equally stressed-stained. Thus, it is necessary that
even in a failed state, the stiffness of the track was
at the same level throughout its length, and did not
receive additional shocks from rolling stock.

The uniform track stiffness can be ensured only
at the renovation of the condition of the roadbed.
After all, it was built more than a century ago and
for other operational requirements than applied
today. For design requirements the roadbed is de-
signed for loading of locomotives 30 kN, 50 kN
cars, design speed of 80 km / h. According to the
existing requirements [5]: under the load from the
carriage 294 kN and a design speed of 120 km/h.
Modern standart technological processes do not
provide for renovation of the roadbed. Therefore,
after the repair of the rail-sleeper grid replacement,
the track design would not meet the terms of
strength, durability and equal strain.

It is believed that the distribution of trains in
the implementation of high-speed services will
remove the factors that lead to the breakdown of
the geometric dimensions of the track and wear of
its elements, without removing the roadbed condi-
tion. Combined movement of freight and passenger
trains intensively affects the track disorder and
wear of its elements than the impact from the
movement of freight or passenger trains separately.
But it will give an effect, which is not significantly
affect the reliability pointer and durability without
eliminating the main cause — the accumulation of
permanent deformation at operation of not strong,
not sustainable, uneven elastic track.

It is also believed that the distribution of trains
flows will lead to the retention of established stan-
dards for size and geometric environs of the track
in valid values for long-term operation, that is the
following of the track in a functional condition
with the maximum value of the coefficient of track
technical use.

But the distribution of trains will solve the prob-
lem only partially. It is necessary to change the tech-
nology of current track maintenance: remove the
work from the local track linings if the track condi-
tions of strength, durability and reliability are not
kept. These works involves the reduction of track
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elasticity in the places of work. Consider the reduc-
tion of track elasticity in the places of work with local
track lining, when missed tonnage of the sector was
less than 140 million tons km. br. after the replace-
ment of a rail-sleeper grid repair. If the missed ton-
nage of the section is to 25 million tons km. br., while
executing these works by sleeper tampers the elastic-
ity of the track is reduced by 50-60%, and machines
on 35-25%. If the missed tonnage is 26-140 million
tons km. br. at the performing such work by any
means the reducing is 25-20%. It helps to increase
the intensity of local residual deformations, which are
contrary to the requirement to prevent excessive force
on the track and the compliance of the strength and
stability conditions for a long period of operation.

Thus, it is necessary to set the condition of under
sleeper bases and associate them with track condi-
tion.

Findings

The technical concept of reliability is based on the
definition of such indicators:

— reliability (all possible types of system failures,
depending on the application and the external envi-
ronment; the possibility of each failure or, in the al-
ternative, the intensity of occurrence of each failure;
failure effects on system capability);

maintainability (the time of maintenance; the time

of detection, recognition and localization of faults;
restore the system that refused (unscheduled mainte-
nance);

durability (criteria for the limit condition of the
system; the average operation time of the system);

— operation and maintenance (all possible modes
of operation and maintenance in the service life of the
system; the human factor.

Thus, on the basis of the normative literature, the
classification of the technical condition of the railway
track at the reliability conditions is presented in the
section methodology in table 1.

The data given in table 1, are fully reflect the
condition of the secure ways depending on the speed
of rolling stock for design, that collected of both new
and used items of the track. But the speed of move-
ment is influenced by the geometrical parameters of
the elements, for example the wear of rails over
which they are considered defective. And if the old
suitable rails lie on the track, the presence of even
allowable wear does not affect the track width, as
they are put to other edge, but affect the deflection of
the rail under load by reducing the area of resistance.
Thus, the permissible deviations of old suitable struc-
tural elements of construction and choose a margin of
safety, sustainability and reliability, and require the
compensation due to the characteristics of under
sleeper bases.

Table 1
The states classification reliability of the railway track with permitted deviations
at the organization and supporting of a track
. . Condition
The speed of passenger / freight trains, - - -
km/h. Functional Nonfunctional P . Nonserviceable
o .. artly functional o,
condition condition condition
Clearance allowances to the track width, mm
>140-160/ >80-120 +5, -3 - - +6, -4
>120-140/ >80-120 +8, -4 +9, -5 +21,-9 +29,-11
<120/<80 +8, -4 +9,-8 +21,-9 +29,-11
Standarts of track width elimination, mm/m
>140-160/ >80-120 1/1 1/1,01 1/1,25 1/2,5
>120-140/ >80-120 1/1 1/1,01 1/1,5 1/2,5
>80-120/ >60-80 1/1 1/1,01 1/1,75 1/2,5
<80/ £60 1/1 1/1,01 1/2 1/2,5
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Continuation of the table 1

The speed of passenger / freight trains, Condition
km/h. Funct.i(?nal Nonfun.cFional Partly functional Nonserv.i(.:eable
condition condition condition
The permissible deviations according to the mutual position of trackways height, mm
Subsidence
>140-160/ >80-120 either-direction 4 5,5 6 45
one-way 6 8 10 45
>80-140/ >60-120 10 11 21 45
<<80/ <60 10 11 26 45
Twists
>140-160/ >80-120 ( on length 8 9 16 50
10 m)
>120-140/ >80-120 (on length 8 9 16 50
20 m)
<120/ <80 (on length 20 m) 8 9 17
The difference in adjacent deflections (mm) measured at the mid-chord, length of 20 m in circular curves
>140-160/ >80-120 3 4 5 10
>120-140/ >80-120 5 6 8 10
< 80-120/ <60-80 8 9 10 10
The biggest deviation from a uniform rise of arrows at ease curves
>140-160/ >80-120 2 3 4 90
>120-140/ >80-120 3 4 5 90
>80-120/ >60-80 5 6 10 90
<80/ £60 10 11 26 90
Nominal distance (m) between the axes of the sleepers leader/continuous of the track
>140-160/ >80-120 +0,01 - +0,02 -
<140/ <120 +0,07/0,03 - +0,08/0,04 -
The steepness of the elimination of superelevation, mm/m
>140-160/ >80-120 0,4 0,5 0,7 4,5
>120-140/ >80-120 0,7 0,9 1,0 4,5
>80-120/ >60-80 0,7 1,3 1,4 4,5
<80/ £60 1,4 1,8 1,9 4,5

Permissible irregularities on the running surface of rail

(the denominator), mm

s in welded joints (the numerator), the rest of the length

>140-160/ >80-120
>120-140/ >80-120
<120/ £80

0,3/0,3 0,5/0,7
0,5/0,7 1/1
1/1 2/2

1/ 6/4
1/2 6/4
2/3 6/4
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End of table 1

Condition
The speed of passenger / freight trains, - - -
km/h. Functional Nonfunctional P . Nonserviceable
. .. artly functional -
condition condition condition
Standards and tolerance of the rails tilt device
- - in1/40
>140-160/ >80-120 120 i i min
max 1/12
<140/ £120 minl/60
1/20 - -
max 1/12
Depth of wave-like unevenness or potholes, mm
>140-160/ >80-120 1,0 1,9 2,0 4,0
>120-140/ >80-120 1,0 1,5 2,0 4,0
<120/ £80 2,0 2,5 3,0 4,0
Deflection of the ends (mm), including wrinkling and saddle
>140-160/ >80-120 0,8 0,9 1,0 6,0
>120-140/ >80-120 0,9 1,0 2,0 6,0
>80-120/ >60-80 1,9 2,0 3,0 6,0
< <80/ £60 2.9 3,0 4,0 6,0

It is necessary to perform calculations to de-
termine the parameters of deformation of the track
for the boundaries determination of the under
sleeper condition bases. Possible combination of
the technical characteristics of the ballast and
roadbed will be defined out of the condition classi-
fication boundaries of a rail-sleeper grid (table 1),
by the allowable speed of trains on sections of the
road with defective sleepers and mountings, and
unsuitability sleepers or fasteners in [12].

Originality and Practical value

The classification of conditions the railway
track reliability is developed at the allowed toler-
ances at the maintenance and improvement of rail
track. The necessity of rationing the technical con-
dition of the ballast and roadbed for designed clas-
sification was established.

Ukrzaliznytsia is one of the founders of the
Council for rail transport of the States-participants
of the Commonwealth and a member of OCRR.
These bodies have issued standards that should be
used and by our state: OCRR [23...25]; The Coun-
cil of States-participants of the Commonwealth —
interstate standard State standart 32192-2013 «Re-
liability of railway equipment. Basic concepts

terms and definitions» and on its basis a new inter-
state standard «Security functional of railway
equipment. Terms and definitions» is developed.
This study will help with the implementation of
these standards on the Railways of Ukraine. It also
will provide the increasing of information effi-
ciency in this area to ensure mutual understanding,
unity of the representation and perception of in-
formation, including the legal relations of business
entities with each other, governments, intergov-
ernmental scientific and technical, trade and eco-
nomic relations.

Conclusions

One of the new aspects of the interaction process
between the track and rolling stock is solving of reli-
ability and functional safety of the track problems.
Given that the Ukrainian railways have no normative
documents of these area, the area of research is im-
portant.

Analysis of regulatory framework the regulatory,
technical and design documentation of railway track
and its components have helped to define with:

— technical conditions of track design for a devel-
opment of railway track reliability conditions classi-
fication;

doi: 10.15802/stp2015/46064

112

© 1. O. Bondarenko, 2015



ISSN 2307-3489 (Print), ISSN 2307-6666 (Online)

Hayxka ta nporpec Tpancnopty. BicHux J{HimponeTpoBcEKOro

HAL[{OHAJIBHOTO YHIBEPCHTETY 3aJli3HUYHOr0 TpaHcmnopty, 2015, Ne 3 (57)

3AJIIBHMYHA KOJIIA

— the need to establish the technical condition

of the ballast and roadbed through the parameters
of the track deformation.

Common materials that are listed in the paper

permit the establishment of the characteristics and
functional reliability of the track, and dependencies
which are linked by these characteristics.

10.
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®OPMYBAHHS OIITHOYHUX YMOB KUTTEBOI'O [TUK.JTY
NTE®OPMATHUBHOI POBOTH 3AJIBHUYHOI KOJIII

Mera. JlaHe AOCIHIPKEHHSI CIPSMOBaHEe Ha OOIPYHTYBaHH MEK TCXHIYHUX CTaHIB 3aII3HHYHOT KOJIii (BiAIOBIA-
HO CTaHaM HaJIHHOCTI) TSI MOKIIMBOCTI (POpMyBaHHS HOPMATHUBHOI 0a3u 3 HAMIHHOCTI Ta (PYHKIIIOHATBEHOI Oe3MeKn
3ami3HMYHOi KoMl Ykpainm. Metoamka. s HOCATHEHHS METH IOCTIKCHHS BHKOPHCTAHO METOIOHM aHaJi3y
TEXHIYHUX CTaHIB €JIEMEHTIB Ta KOHCTPYKLIH KOIii, XapaKTepHUX [UIS YMOB eKCIUTyaTamii 3ali3HHIL YKpaiHu.
PesyabTaTH. Bu3HaueHo BiONOBIAHICT TEXHIYHMX CTAHIB €JIEMEHTIB Ta KOHCTPYKIIi KOJIiH cTaHAM HaAilHOCTI 3a
iCHYIOUYMMH HOpMaMu. BoHu 6a3yroThCs Ha OIIHIN CTaHIB KOIii 3a pe3ynbTaTaMu KoieBUMipHOi cTpiuku. CTtaH Ko-
YKHOTO €JIEMEHTY KOHCTPYKIIi KoJIii BIutMBae Ha 1i neopmaruBHy poOOTy, ajie 10ci BiZIcyTHI HOPMHU, Ki O NOB'sI3y-
BaJIM CTaH €JIEMEHTIB KOJIii 31 CTAHOM KOJIiT 32 KOJIieBUMIpHUMH cTpiukamu. OOIpyHTOBaHO NPUYUHH, 32 SIKUMHU Me-
1 TEXHIYHUX CTaHIB HE BCTAHOBJICHO, Ta 3'SICOBAHO, SIKi JOCIIHKEHHS HEOOXiTHO MPOBECTH JUIsS iX BCTAHOBJICHHS.
HayxoBa noBu3Ha. Po3poOieHo kiacudikariiro cTaHiB HaIIHHOCTI 3aIi3HUYHOI KOJIII 32 JOIyCTUMHUMH BiIXHMJICH-
HSIMM TIIpY BJIAINTYBaHHI W yTpUMaHHI perKoBoi kodii. BcraHOBieHa HEOOXiNHICTE HOPMYBaHHS TEXHIYHUX CTaHIB
OayacTHOI NPU3MH Ta 3eMIISTHOTO IOJOTHA Uil po3polieHoi kinacudikanii. [IpakTHYHa 3HAYMMICTB. YKp3alli3HU-
I € OJTHUM i3 3aCHOBHHKIB Pajiy i3 3ai3HHYHOTO TPaHCIOPTY AepikaB-ydacHHUKiB CriBapyxHocTi. [lum opranom
Buaano Mixkaep:kaBHu# crangapT [OCT 32192-2013 «HanexxHOCTB KeIe3HOI0POKHON TeXHUKHA. OCHOBHBIE TIOHS-
THS TEPMHHBI M OTIPENEICHUs» Ta Ha HOTO OCHOBI po3poOJeHO HOBHWIA MiXIep)kaBHUU cTaHmapt «bezomacHocTs
(YHKINOHAIBHOM JKEIe3HOAOPOKHOW TEXHUKU. TePMUHBI B ONpeAeTeHus». Y TOH e Jac YKP3aJi3HUI € WICHOM
oprasizarii criBOpari 3aTi3HIYHIX Jopir MiXKHApOJHOTO COI03Yy 3aJII3HUYHOTO TPAHCIIOPTY, A€ BCTAHOBJICHI B YCIX
TPAHCIOPTHHX TANTy3SX HOPMH 3 HaAilHOI Ta 6e3nmedHoi poOoTu 3ami3Humb. [laHe TOCTiIKEeHHS JOTTOMOXKE BIIPOBa-
JUKEHHIO TaKUX CTaHAApTIB Ha 3ali3HULSAX YKpainu. Cranpapty 3abe3neyars MiBUIIEHHS iHOpMaliiHOi edexTh-
BHOCTI B PO3IJISIHYTIH cgepi, BCTAHOBIIOIOYHM B3a€MOPO3YMIHHS, €IHICTh IMOJAHHS Ta CIPHUHHATTS iHQopMmarii,
B TOMY YHCJi, B JOTOBIPHO-IIPABOBHMX BiJHOCHHAX MiX Cy0'€eKTaMH rOCHOAAPCHKOI AiSJIBHOCTI, 3 OpraHaMH BIIajH,
B MDK/IEPKaBHUX HayKOBO-TEXHIYHUX Ta TOPrOBEILHO-€KOHOMIYHUX BiJTHOCHHAX.

Kniouosi cnosa: cran HagiifHOCTI KOJIil; TEXHIYHUI CTaH KOJIii; €JIEMEHTH KOJIii; KOHCTPYKIS KOJIil; HOpMaTHB-
HO-TEXHIYHA Ta KOHCTPYKTOPChKA JOKyMEHTAIlis; HOPMH BIIAIITYBaHHS Ta YTPUMaHHS
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©®OPMHUPOBAHHUE OLHEHOYHBIX YCJOBHUH )KU3HEHHOT O ITUKJIA
AE®POPMALIMOHHOU PABOTHI KEJIE3HOJOPOXHOI'O ITYTU

Heas. JlaHHOE HCClIe0BaHNE HANIPABIEHO HA 00OCHOBAaHHWE I'PAHMI] TEXHUYECKOTO COCTOSHUS KEIE3HOJOPOXK-
HOTO MyTH (COTTAaCHO COCTOSHUSIM HAJ€XHOCTH) JIJIsI BO3MOKHOCTU CO3/IaHHsI HOPMAaTUBHOHM 0a3bl M0 HAIEKHOCTH
1 QYHKIMOHAIBHON 06€30IacHOCTH KeJIe3HOAOPOKHOTO ITyTH YKpanHbl. MeToauka. [y JOCTIKEHHS LIeIH Hcclie-
JOBaHHUs HUCIIOJIBb30BAaHbI METOAbI aHAJIN3a TCXHUYCCKUX COCTOSIHUM 3JIEMEHTOB U KOHCprKIlI/lﬁ IMyTH, XapaKTECPHBIX
JUISL YCIOBUH SKCIUTyaTaIlM KeJIe3HbIX A0por YKpauHbl. Pe3yibTarbl. OnpeneneHo COOTBETCTBHE TEXHHYECKHUX
COCTOSIHMH 3JIEMEHTOB M KOHCTPYKLHUI MYTH COCTOSIHUSIM HaJIS)KHOCTH 110 CYLIECTBYIOIIMM HopMmaMm. OHM 0asupy-
IOTCS Ha OLIEHKE COCTOSIHUM IyTH IO pe3ybTaTaM IMyTeu3MepUTEIbHOMN eHTbl. COCTOSHUE KaXI0T0 3JEMEHTa KOH-
CTPYKLIMH ITyTH BIIMSICT HA €ro 1eOpPMaTUBHYIO paboTy, HO 10 CHX IOpP OTCYTCTBYIOT HOPMBI, KOTOPBIE CBSI3bIBAIIN
OBl COCTOSTHUE BJIEMEHTOB IIYTH C COCTOSHHEM ITyTH IO OLEHKE IyTen3MEepHUTENbHOH JIeHThl. OO0CHOBAaHBI NIPHYH-
HBI, 110 KOTOPBIM I'PaHMIBI TEXHUUECKUX COCTOSHHI HE YCTAHOBJICHBI, U BBISICHEHO, KaKHE HCCIEIOBaHUS HE00X0-
JIMMO TIPOBECTH JUIA nX yctaHoBKH. Hayunasi HoBu3Ha. Pa3zpaboTaHa KilacCU(HKAIMS COCTOSHUN Ha/Ie)KHOCTH XKe-
JIE3HOIOPOKHOTO ITYTH 32 JOMYCTHMBIMH OTKJIOHEHUSIMU TIPH yCTPOKUCTBE M COJCPIKaHNUH JKEJIE3HOAOPOKHOTO My TH.
YcraHOoBIEHa HEOOXOJUMOCTh HOPMHUPOBAHUS TEXHUYECKHX COCTOSHUM 0aIacTHOM MPHU3MBI U 3€MIISTHOTO IIOJIOTHA
Juis paspaboTtanHO# Knaccupukanuy. [IpakTuyeckasi 3HAYMMOCTb. Y KP3aIU3HbILS SBIIETCS ONHUM U3 OCHOBAaTE-
neit CoBeTa MO KEJIE3HOAOPOKHOMY TPAHCIIOPTY rOCyJapcTB-y4acTHUKOB CoapyskecTBa. DTOT OpraH M3Jall MEX-
rocyaapctBeHHbid crannapt [OCT 32192-2013 «HagexHOCTh KeNe3HOAOPOKHOM TeXHUKH. OCHOBHBIE MOHSITHS
TEPMHUHBI M ONPEJENICHNs» U Ha €ro OCHOBE pa3paboTall HOBBIM MEXIrocyAapcTBeHHbIH craHmapt «bezomacHocTh
(hyHKIMOHAJIbHAS JKEJIE3HOJ0POKHOM TeXHUKH. TepMuHbI 1 onpeneneHus». B To jxe Bpemst YKp3ajau3HbILS SBIISET-
Csl 4JICHOM OpraHM3alldd COTPYAHUYECTBA JKENE3HBIX AOPOr MEXIyHapOIHOro COr3a JKEIEe3HOAOPOKHOIO TPAHC-
1opTa, TJie YCTAHOBJIEHBI BO BCEX TPAHCIIOPTHBIX OTPACIIIX HOPMBI HA/JEKHONH M Oe30macHON padOTHI KEJTE3HBIX
Jopor. JlaHHOE uccIeoBaHNe TIOMOXKET BHEAPEHUIO TAKNX CTAHAAPTOB HA JKEJIE3HBIX Joporax YkpauHsl. CTanmap-
THI o0ecIeyar MOBHIIIeHHE HHOOPMAIIMOHHOH 3((EKTUBHOCTH B paccMaTpruBaeMoii cepe, yCTaHaBIMBas B3aUMO-
MOHUMaHKE, €IUHCTBO NPEICTABICHIUS W BOCIIPUATHSA HH(GOpMANK, B TOM YHCIIE, B JOTOBOPHO-TIPABOBBIX OTHOIIIE-
HUSIX MEXIY CyOBEKTaMM XO3SIMCTBEHHOH JEATENbHOCTH, C OpPraHaM{ BIIACTH, B MEXIOCYJAPCTBEHHBIX HAy4HO-
TEXHHUYECKHUX U TOPTOBO-IKOHOMHUYECKUX OTHOUICHHSIX.

Kniouegvie cnosa: cocTosiHuE HaAEKHOCTH IYTH; TEXHIUECKOE COCTOSIHUE ITyTH; JIEMEHTHI IyTH; KOHCTPYKIIHS
IyTH; HOPMAaTUBHO-TEXHUYECKAst U KOHCTPYKTOPCKAs JOKyMEHTAIHs; HOPMBbI YCTPOIHCTBA U COAEPKAHUS
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