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The process of laboratory
tests of the sleeper

For testing the reinforced concrete sle-
epers the pendulum impact machine with
experimental striker was used (Photo 1). The
experimental striker is made of standard stri-
ker of the given impact machine. The part of
the railway wheel was attached to the stri-
ker in such a way that when one installs it
in the impact machine, the sleeper would
impacted by the tip of the wheel flange.

Ten test samples were cut for research
from the middle part of reinforced concre-
te sleepers of the type SH-1-1. The samples
were installed in the impact machine so that
the direction of the impact of striker coin-
cided with the direction of railway wheel
impact when moving along the track panel.

Each sample was tested three times
— from the lift height of the mass center of
the striker over the impact site 0.36; 0.93;
1.52 m. The striker with the weight 500 N
developed the energy 180; 465; 720 J cor-
respondingly.

As a result of the impact there remained
the characteristic marks on the sleeper, with
a certain depth in the direction of the impact
h_, length along the edge of'the sleeper | , the
maximum width along the upper and lateral
b_edges of the sleeper and the volume of
material that was broken off V_(Photo 2).

Using the developed software, the men-
tioned parameters of the mark were deter-
mined automatically. The obtained value
of linear parameters (h_, 1, a_, b_) were te-
sted by measuring with caliper. The softwa-

Photo 2. Impact marks (a) and their
parameters (b)
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re calculation of the volume was tested as
follows: each site of the impact was filled
with plastic material, it was reproduced the
sleeper form and the plastic material after
separation from the sleeper was placed in
a graduated cylinder filled with water.

Laboratory tests of mechanical properties
of building materials are a classic case of di-
screte random variable, which is subjected
to the normal law of distribution [5, 6]. In
this regard, the experimental data are tested
for the conformity to normal law of distri-
bution by the Pearson criterion.

The results of the parameters check h,
l.a, b, V_forthe conformity to the nor-
mal law of distribution are summarized in
the Table. The same Table presents the re-
sults of calculation of the energy absorbed
by the sleeper and the average value of the
parameter y. In the Table the values y* for
the significance level 0.9 and more are
shown in bold.

Summary results of the parameters inspec-
tion for compliance with the normal distri-

bution law
Podsumowanie wynikow badania w zgodno-
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As it is shown in the Table, for the para-
meter h_(the depth of the mark in the di-
rection of impact) and the parameter 1_(the
length of the mark along the edge of the sle-
eper) the check for normal law of distribu-
tion is carried out at the level of significan-
ce 0.9 for all values of the energy absorbed
by the sleeper. Theretfore, these parameters

should be taken as signs in determining the
value of the energy absorbed by the sleeper.

Conclusions

The device and methodology of the
mark measurements left by the railway
wheel flange during the impact with
sleeper were developed in the research. It
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was carried out the experiment, in which
the sleeper was subjected to impact loading
equivalent to the loading, which affects the
sleeper when the derailed railway wheel
15 moving along the track panel. With the
developed device, the algorithm and
software the impact mark parameters were
measured. The measurement results are
checked by traditional measuring tools.
During the research statistical processing
of the measurement results of geometric pa-
rameters of the mark and their check for

compliance with the normal law of distribu-
tion were conducted. It was found that the
distribution of values of the mark depth me-
asured in the direction of the impact h_and
the width of the mark a long the edge of the
sleeper |_corresponds to the normal law of
distribution with a significance level a > 0.9.
As the evaluation criterion of the energy
value absorbed by the sleeper it is
recommended to use the parameter h_as
that with the smaller variation of values.

The directions for future research include
improving the device design to make it
possible to use it for the measurements
directly on the railway track.
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