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Summary. Determined the impact of special power and
special cars on the road transport industry with concrete
sleepers type SB 3-0. The dependences of the dynamics of
changes in the coefficients depending on the type of rolling
stock and the life path
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INTRODUCTION

One of the main problems in determining the
possibility of inserting the road industrial transport
perspective  constructions, such as concrete
sleepers type SB 3-0, is to find ways and means to
accurately determine the impact of the special
force and special wagons industrial transport this
design rail base.

These methods and tools must provide not
only qualitative but also quantitative information
about the processes that are adequate to the real
processes in the way. Requires that information
was the form of graphs depicting during dynamic
processes in time. Amount of input in research and
technical information that describes almost all
details of the design track and rolling stock must
be large enough for studies of the effect on the
dynamic processes of interaction of rolling stock
and track a large number of parameters and their
combinations and traffic conditions.

This method is, in my opinion, the method of
mathematical modeling of spatial dynamical
system "crew-path" [1-4] and its implementation
with the use of modern software systems.
Algorithm and program mathematical models

actually adequate natural physical processes taking
place in the way of actual structures and rolling

stock, which is confirmed by a series of
experimental studies [5, 6, 7].
Study of the effects of special and

specialized wagons on the road by numerical
methods using a software implementation of the
mathematical model allows to obtain accurate
results with the original data set. Meanwhile, in the
experiments on the way to establish accurate
baseline data for each experience is almost
impossible. Execution time studies numerical
methods, fast initial data, costs, material and
financial resources, mathematical modeling
method is much superior to natural experiments.

To identify the characteristics of special
effects on the path of rolling stock and industrial
transport with sleepers SB  3-0 multiple
calculations were performed using the computer
program of the mathematical model of the spatial
dynamical system "crew- rail track " [1-4].

As calculated crews were taken some of the
most common types of special and specialized
wagons of metals and mining companies in
Ukraine.

Also adopted the most massive main
transport wagon - a tetraaxial wagons on trolleys
type CRI-HZ-0, which was considered as the
reference load for comparative qualitative analysis
of the results. The calculations use the model 12-
1000, as the most commonly used for external and
internal transportation of metallurgical and mining
enterprises.
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Technical specifications of the above
wagons, which were taken into account, and based
on the analysis of information contained in [8-10].
For each crew accounted 25 parameters.

Velocity of the crew asked for special
wagons from 2.5 to 7.5 km / h, in some cases - up
to 10 km / h, for specialized wagons and gondola
car model 12-1000 - from 5 to 40, rarely - up to 80
km / h, corresponding speed limit for such rolling
on industrial transport.

The direct part of the way with rails type
P65. Features rails - moments of inertia, section
modulus, cross-sectional area are consistent rail
wear in service. [11]

Spatial stiffness and damping coefficient
given equivalent rail supports are taken depending
on the age of the way the results of research
presented in [12].

Because of the vertical impact forces on the
path y different types of special and specialized
wagons can differ by more than two times, and the
force constant change moving crews, for
comparative analysis is more convenient to use and
informative than their absolute values, and the
coefficients of the dynamics and amplitude
coefficients. Performance ratio is the ratio of the
maximum vertical dynamic forces generated by the
movement of the static wheel (or axial) loads:

P

maxdin

K, P,

Since moving crew vertical forces vary not

only large, but also in the smaller side of the static

values, the magnitude of these changes can be
assessed values of the amplitude ratio:

Pmax din

K, =

Pmin din

It should be noted that the use of the design
scheme of rail as a beam on a continuous elastic
foundation in dynamic computations of the crew
and the path in the vertical plane, the motion of the
crew on the direct level ground with the
established rate of rate of change and amplitude
coefficient equal to one. Meanwhile, in the real
vertical forces are continually changing and these
coefficients differ from unity is essential.

In fig. 1 shows the resulting calculations
graphic changes of the vertical forces acting on the
wheels on the rails when driving different cars on
the road at a speed of 10 km / h. As the x-axis
covered wagon used by the distance y-axis - the
impact force (N). In these calculations, the value of
spatial rigidities rail supports were assumed
constant.
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Fig. 1. Graphs of dynamic vertical forces during the motion of
cars: 1 - open-top car model 12-1000, speed - 10 km / h;

2 - Boxcar BC-85; 7 - hot metal transfer car capacity of 140 tons,
the speed - 5 km/h

The graphs show that the dynamic vertical
forces affect both performance moving crews, their
speed and stiffness rail supports. And the nature of
the changes of the force varies considerably at
different variants of calculations.

In fig. 6 — 2 are obtained from the analysis of
the results of calculations plots of the rate of change
and amplitude ratios of speeds of the wagons that
are the most typical types of rolling stock for an
industrial railway. The velocities of motion adopted
in the aisles actually implemented. The figure shows
plots of the both the new construction, and after ten
years of operation. Diagram of sleepers in the
calculations is assumed to be 1840 pcs. / Km.
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Fig. 2. Graph of rate of change of velocity of the gondola car
model 12-1000
1 - time of service t; = 0; 2 - time of service t,; = 10 years
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Fig. 3. Graph of amplitude coefficients of speed gondola car
model 12-1000: 1 - time of service t, = 0; 2 - time of service t
=10 years
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Fig. 4. Graph of rate of change of velocity of the dumpcar VS-
85: 1 - time of service t;; = 0; 2 - time of service t,; = 10 years
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Fig. 5. Graph of rate of change of velocity of hot metal
transfer car capacity of 140 tons: 1 - time of service t = 0;
2 - time of service t = 10 years
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Fig. 6. Graph of amplitude coefficients of speed of hot metal
transfer car capacity of 140 tons: 1 - time of service t = 0;
2 - time of service t = 10 years

For all the types of wagons depending on
rate of change and amplitude ratios of velocities
are exponential functions, and the exponent of the
argument is less than one, though, focusing on the
general terms of the dynamics of the process, one
would expect different values. Apparently this
affects not only the speed of the cars, but also the
ratio of spring stiffness kit cars and the way the
parameters of dissipation in these subsystems, and
other factors.

At the same speeds, such as 5 km / h, for
gondola performance ratio is in the range 1,006 +
1,009; dumpcar VS-85- 1,032 + 1,057; hot metal
transfer car capacity of 140 tons - 1,059 + 1,075.
At the same time, at a speed of 10 km / h value of
the amplitude ratio was 1.06 - 1.15 for gondolas
1.01 - 1.02 for dumpcar VS-85, 1.128 - 1.147 hot
metal transfer car capacity of 140 tons

Thus, the effect of axial load and stiffness of
spring group on a straight stretch of track that does
not have the irregularities on the analyzed
parameters is clearly seen.

Introduction  to  calculations  unequal
elasticity rail supports the use of the Monte Carlo
has a very significant impact on the rate of change.
So, at a speed of 10 km / h, changing the unequal
elasticity supports from 0 to 0.2 (Fig. 7) causes an
increase in rate of change from 1.02 to 1.055 when
moving gondola cars, dumpcars for the BC-85,
these changes amount to 1,065 + 1,125, hot metal
transfer car capacity of 140 tons - 1,085 + 1,173.

%5
125,
2L —
5
" / J
10 ////
/ A:
—
. —-"’.1///
|
s [ o5 020 R,

Fig. 7. Graph of the coefficients of the dynamics of the crew
ratio unequal elasticity rail supports, the speed of 10 km/h:
1 - open-top car model 12-1000; 2 - dumpcar 6 BC-60;
3 - dumpcar BC-85; 4 - 70 tons of pig iron platform; 5 - 140 t
hot metal transfer car

When implemented on the paths of industrial
rail train speed main influence on the vertical
dynamic forces have short isolated surface
roughness of up to 6 m in Fig. 8 and 9 are graphs
of changes and rate of change of the amplitude
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coefficients of the movement of certain types of
cars, taken to the calculations, the vertical isolated
irregularities length of 2 and 4. In these
calculations, as supports taken concrete sleepers,
the life of the way - 10 years. To establish the
effect is uneven impact on the dynamics of the
rolling stock on the road, the rigidity of supports
are the same.
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Fig. 8. Graph of rate of change of the vertical depth of the
rough on concrete sleepers, the speed of 10 km/h:
1, 3 and 5, 7 - 2 m length of irregularities; 2, 4, 6, 8 -
roughness length of 4 m; 1, 2 - open-top car model 12-
1000; 3, 4 - dumpcar BC-85; 5, 6 - hot metal transfer car
140 t
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Fig. 9. Graph of amplitude coefficients of the dynamics of the
depth of the vertical road bumps on concrete sleepers, the
speed of 10 km/ h: 1, 3, 5, 7 - 2 m length of irregularities;
2, 4, 6, 8 - roughness length of 4 m; 1, 2 - open-top car
model 12-1000; 3, 4 - dumpcar BC-85; 5, 6 - hot metal
transfer car 140 t

At a speed of 10 km / h on a straight section
of road with a vertical isolated roughness length of
2 or 4 m gondola performance ratio, depending on
the depth of roughness reaches 1.075 - 1.123, the
amplitude coefficient - to 1.230, for dumpca, BC-
85, these values are 1.16 and 1.22, for hot metal
transfer car 1.195 and 1.30. In this case, if the

calculation is introduced unequal elasticity rail
supports, the coefficients of the dynamics when
driving on the road with vertical irregularities
increased by 12-20%, the amplitude coefficients -
by 8-17%.

CONCLUSIONS

Thus, the use of a design scheme way as
beams on elastic supports in the mathematical
model of a dynamic system "crew- rail track"
allowed to establish estimates that on a straight
section of road with a maximum value of unequal
elasticity supports dynamic vertical forces acting
on the wheel on the rail for the gondola car 12-
1000 can be up to 118 kN (40 km / h), for dumpcar
BC-85 - 174 kN (40 km / h), hot metal transfer car
lifting capacity of 140 tonnes - 296 kN (a speed of
10 km / h). Over time of driving these wagons with
the same speed on the road with a vertical, isolated
roughness values of the vertical force increased to
126 kN for the gondola, 187 kN for dumpcar, BC-
85, 319 kN for hot metal transfer car capacity of
140 tons.
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PE3YJIbTATHI HCCJIETOBAHUI
YUCJEHHBIMU METOJAMMU
BEPTUKAJIbHBIX BO3JENCTBUM HA TYTh
BAI'OHOB ITPOMBIINJIEHHOI'O
TPAHCIIOPTA ITPU IIITAJIAX CB 3-0

Anexcanodp Hapernckuil, Braoumup Bumonvbepe

AnrnoTtanusa. OnpeleneHel  CHIOBBIE  BO3JAEHCTBHSA
CTEHAIbHBIX u CTEHAIN3UPOBAaHHBIX BaroHOB
MPOMBILIJIEHHOT0 TPAHCIIOPTa Ha IIYTH C JKeJIe300€TOHHBIMU
mmanamu Tina Cb 3-0. TlomydeHsl 3aBUCHMOCTH M3MEHEHHS
k03 (HULIMEHTOB MHAMHMKM B 3aBUCHUMOCTH OT THIIA
OJIBIYKHOT'O COCTaBa U CPOKA CIIYXKOBI ITyTH.

Knrouessnre crnoBa: CreHaNnbHBII u
CMELHAIN3UPOBAaHHBIN MMOJABMKHON COCTAB, PENILCOBBIM IMyTh B
KPHBBIX, B3aMMOJIEIICTBHE MOJBHKHOIO COCTaBa M ITyTH.



