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Abstract

Topicality of the issue. Half a million tons of rubber (auto-tire) and other
rubber-technical products comes out of action every year in our country. The level of
residue recovery in the course of last 5 years is significantly increased and comprises
no more than 5% from total reserves (stock). The increase in worn-out tires volume
equals to approximately 3% per year, i.e. their accumulation occurs permanently. The
certain part of the residues, especially those remained from expensive kinds of rubber,
is kept in the storages for years, while the other part of the residues at the best case
experiences dumping of burning, that inflicts important and long-term harm to the
environment.

The environmental problem of worn-out auto-tires utilization is especially acute
in the most developed countries worldwide, namely in Germany, Japan, USA, where
annual volume of old tires pertained to utilization comprises of million tons. The
problem of effective treatment of worn-out tires and waste rubber-technical products
still is not solved.

Braking-up (disintegration) of the residues is recognized as the most simple and
rational method of treatment, since allows to preserve to the maximum extent
physical-mechanical and chemical properties of the rubber. Though namely the last
stage of economically effective application of the crumb is a key obstruction to the
solution of the problem of rubber wastes’ full recycling.

Proceeding from the discovered evidence it would be logical to try to solve the
problems of rubber recycling and improvement of bitumen binding materials’ quality
in relation to each other.

The work on the solution of mentioned problem is carried out in many countries
worldwide. Today plenty of process scheme are elaborated concerning direct addition
of the rubber in the asphalt concrete mixture and application of rubber crumb in road
construction materials as of filler. Hundreds of experimental road sections, bridge and
aerodrome pavement are constructed, which have been distinguished by high transport
and operation parameters at the start, but were rapidly worn out hereafter.

Therefore, the negative experience of rubber wastes application in the road
construction compromised the idea of rubber use in road materials in the eyes of road
specialists.

It is clear that the key aspect that will allow us to connect the particular parts of
mentioned complex problem and to solve the assigned task should be the technology
of rubber wastes’ binding with oil bitumen that would foresee the whole complexity
of current processes. At the same time this task should be accomplished based on the
necessary and sufficient parameters of the road carpet. As a result of the application of
such technology the binding materials should be designed and received, which should
improve asphalt concrete road carpets noticeably and, the most important thing, for a
long time. Only in this case is possible to find economically and technically effective
solution of the problem of rubber wastes utilization.

The analysis of data obtained by us shows that finely dispersed (<0,5mm) crumb
(received from rubber) as bitumen modifier has the huge potentiality.

With the use of accumulated experience and knowledge have been formulated
some basic general requirements to the new technology:

e it should be simple, effective and cost-effective in comparison with current

technologies;
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e except for the improvement of bitumen’s physical and mechanical properties,
it should improve adhesive properties of the binding material and its ageing
resistance under the influence of aggressive environmental factors;

In our opinion namely the following complex of properties is crucial for

improvement of quality and durability of asphalt concrete road carpets:

e improvement of asphalt concrete road carpets properties with the use of
modified bitumen;

e claboration of technically and economically profitable methods of bitumen’s
modification, as a result of which the high operating parameters will be
achieved during the whole time of their exploitation.

The research subject is: the elaboration of technically and economically
profitable methods of bitumen’s modification, as a result of which the high operating
parameters will be achieved during the whole time of their exploitation.

The objective of the thesis work is: the perfection of methods of modified
bitumen’s receipt for road construction, expansion of area of modified bitumen’s
application, elaboration of rational use of rubber wastes in the road construction. In
order to accomplish this objective the following tasks has been assigned and solved in
the thesis work:

e the analysis is carried out and problems are defined that accompany the

application in road construction of bitumen modified by different methods;

e the advantage of organic binding materials modification with the use of rubber
wastes is studied and theoretically substantiated;

e those approaches are elaborated, which should be satisfied by modified
organic binding materials;

e pilot-productive research of obtained results is carried out;

e technical and economical assessment of the offered technology is carried out.

Scientific novelty. The scientific novelty of the represented thesis work is as
follows:

e the advantage of organic binding materials modification by finely dispersed

rubber wastes rubber wastes is substantiated;

¢ the methods of receipt and application of poured asphalt concrete and broken
stone-mastic asphalt concrete on the basis of rubber-modified organic binding
materials are elaborated;

e the sphere of application of asphalt concretes manufactured on the basis of
bitumen-rubber composite binding material is determined.

The practical importance of the work is as follows:

e the sphere of application of asphalt concretes manufactured on the basis of
bitumen-rubber composite binding material is expanded;

e the calculation of economic indexes of modified bitumen’s application is
carried out, by taking ecological efficiency into account.
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