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Abstract

Topicality of the work. During roads’ operation first of all, the road pavement
strength reduces and as a result its smoothness and completeness disturbs. Road
pavements’ rehabilitation carries out by different methods, namely: is possible to arrange
the layer of surface treatment at the slightly damaged road carpet, or to restore road
irregularities originated at the road carpet by means of surface treatment, is also possible

to arrange additional construction layer at the more severely damaged road carpet etc.

Over the last period of time for purposes of damaged road carpet’s rehabilitation the
method of cold recycling is used with increasing frequency, which is significantly differs
from the traditional methods of repair and is distinguished by the variety of advantages,
from which the economic effect is the most important. This technology allows us to use
effectively the damaged road carpet material, to significantly inhibit the process of crack-
formation at the road carpet and to increase road carpet strength. Respectively, operating
life of restored section increases, too. Besides, the mentioned technology is distinguished
by the significant ecological effect, since the rehabilitation process carries out without
heating of the material and respectively the energy consuming is less and the emission of
harmful airs in the atmosphere is reduced, also the necessity of stone materials (rocks)

excavation is significantly reduced.

Despite of the fact that the mentioned technology is widely used in many countries
worldwide, it is relatively new and there are still no united technical standards for its

implementation.

The technological process of cold recycling foresees the cutting (milling operation)
of current damaged road pavement. Organo-mineral compound, which originates during
cutting of used asphalt concrete is called asphalt granulate (AG). With addition of binding
materials in the asphalt granulate we receive so-called asphalt-granula-concrete (AGC).
Except of binding materials they also add mineral filler to the AG. AG-containing mixture
after strengthening transforms into AGC. According to used binding materials its

following types are discerned:
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AGC-containing mixture without addition of binding material;
¢ AGC-containing mixture with addition of heated bitumen of low viscosity;

e AGC-containing mixture with addition of foamed bitumen;

AGC-containing mixture with addition of bitumen emulsion;

AGC-containing mixture with addition of mineral binding material (cement,
lime);

e AGC-containing mixture with addition of complex binding material (bitumen
emulsion or foamed bitumen with cement).
Besides, they discern gravel AGC-containing mixture that contains more than 35%

of gravel, and sand AGC-containing mixture that contains less than 35% of gravel.

The cold recycling technology foresees the restoration of monolith package AB road
carpet throughout the whole thickness (from 6 to 50 cm), without heating of asphalt
concrete. They arrange one or two layer asphalt-concrete pavement at the surface of

regeneration layer or carry out surface treatment.

The process of asphalt concrete pavement cutting, deep cold recycling often contains
the layer of discrete material from the road base. If the content of asphalt granulate in this

compound is equal to 40%, than received mixture should be called strengthened material.

As a result of research carried out in the represented thesis work is theoretically
substantiated and practically proved the effectiveness of repair technology by the method
of cold recycling of asphalt concrete pavement with the use of slowly hardened mineral
binding material and liquefied heavy viscous bitumen. The long-term storage of toxico-
tropic coagulation structure of slowly hardened mineral binding material allows us to
improve technological parameters of construction of road carpet’s constructional layers.
The application of liquefied bitumen provides the high quality of mixture mixing that as
the result improves the physical and mechanical properties of the received material. For
purpose of construction of upper and lower layers of asphalt concrete pavements, those
mixtures, in which slowly hardened mineral binding materials are used, have better
deformability, i.e. better crack resistance, than those mixtures, composition of which

includes cement.

Carried out researches allow us to substantially design the technological process of
road carpet’s repair, to determine the technological capacity for cars productivity, as well

as optimal and allowed time for tamping.

The positive feature of cold recycling is the possibility to correct mistakes made after
layer compression. In case of application of the technology offered by us, the recycled
mixture has a feature in the initial period of hardening, that gives us an opportunity to
restore hardness indices in the course of the certain period of time during material’s

disintegration and its repeated compression.
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Research object of the thesis work is the technology of cold recycling of asphalt

concrete pavements’ rehabilitation.

Subject of research is: technological parameters of asphalt concrete pavements’ cold
recycling, in the course of which liquefied bitumen and slowly thickened mineral binding

material are used as binding agents.

The objective of the thesis work is: improvement of cold recycling technology
and, respectively, the elaboration of methods of improvement of restored road
carpet’s transport and operational characteristics. In order to accomplish this

objective the following tasks are assigned and solved in the thesis work:

o the analysis is carried out and those problems are formulated, that
accompany the rehabilitation of road carpets by the technology of cold
recycling;

e the advantages of cold recycling technology for asphalt concrete
rehabilitation with the use of slowly thickened mineral binding materials
and liquefied bitumen are theoretically substantiated;

e physical and mechanical properties of asphalt concrete mixture are studied
according to the established parameters of the technological process;

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:

¢ the advantages of slowly hardened mineral binding materials and liquefied
bitumen application in the cold recycling technology are substantiated;

e rational content of the mixtures is developed;

e optimal parameters of cold recycling technology are determined, which
foresee the effect of climate factors on the properties of obtained layer.

The practical importance of the work is as follows:

o the area of cold recycling technology application is expanded, and transport
and operational characteristics of obtained restored road carpet are
improved;

e recommendations of road rehabilitation with the use of cold recycling
technology are elaborated.
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