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Abstract
Semi-rigid “composite” pavements

Extention of road network in last years became a reason of sharp increase of
consumed asphalt-concrete masses. At the same time takes place reduction of
produced oil bitumen quantity in relation to total volume of extracted oil that
naturally makes expensive the development of road network. On the other hand,
repeated repair works carried out in our country (that basically is expressed in the
laying of new asphaltconcrete layers on already existing pavement) was resulted in
exceedance of asphalt-concrete pavement thickness by 40-50 cm on many roads
that creates additional problems and continuation of this practice this way is
simply senseless. All this causes the necessity of substantial changes in the
condition of construction and rehabilitation of asphalt-concrete pavements.

It is worth noticing that asphalt-concrete pavements are characterised by
insufficient strength (shear resistance), especially under conditions of hot climate
and mountain relief. It is not infrequent that asphalt-concrete coatings, which
satisfy all requirements of GOST, are a subject of shear deformation that in its turn
causes the necessity of frequent repair works, additional expenses and
unreasonable increase of coating thickness.

Cement-concrete pavements, which excel asphalt-concrete ones according to
evenness (shear resistance) and durability, at the same time significantly fall
behind them according to transport-operating properties (seamlessness,
noiselessness, damping abilities) are in increasing frequency used in our country
last years. In parallel, so-called asphalt “cold” mixtures, which are obtained
through processing of mineral material with organic substances, gained
widespread. In this case the quantity of binding material is calculated in such a
way that obtained mixture should be crumbly on one hand, and on the other hand,
it has to be tamped well at normal air temperature, under the load of light-weight
tampers and cars.

Based on the above mentioned, there was naturally raised the question of
creation of brand new road pavements, which will unite positive properties of
asphalt-concrete and cement-concrete, will be economically profitable and easily
experience rehabiltation.

From this viewpoint, insertion of rigid macroelements consisting of cement
materials into the body of non-rigid asphalt-concrete coating is the most
prospective scientific-practical direction that causes definite increase of rigidity of

both the material and road pavement structure as a whole. Semi-rigid coatings

viii



containing rigid elements prepared from cement materials are fundamentally
differed from non-rigid pavements made of asphalt-concrete, which contain the
mixture of bitumen and cement as asphalt-binding agent. Combination of rigid and
non-rigid elements of various configuration creates definite comfort that is why
such pavements were also named semi-rigid composite coatings.

One of the basic principles of creation of semi-rigid composite coatings is the
provision of mutual adherence of rigid and non-rigid elements that predetermines
their combined action under the load. Positive solution of this issue required
carrying out of special studies.

The issue considered in the thesis work, namely preparation of semi-rigid
coatings using the mixture of cold asphalt concretes and black crushed-stone is a
new approach to the problem of composite coating preparation.

As a result of practical works conducted under laboratory and industrial
conditions there was confirmed technological effectiveness of semi-rigid
composite coatings using the mixture of cold asphalt concretes and black crushed-
stone.

The prospect of use of semi-rigid composite coatings via mentioned method
is caused not only by increased shear-resistance, but also by significant economy of
bitumen and by the oppportunity of extensive use of local stone materials that is
very important. Application area of semi-rigid composite coatings is very
extensive. They are used in construction of I-V category roads, urban roads
(streets), industrial and rural (farm-market) roads, flight-landing strips, as well as
for development of warehouse areas of plants and ports etc.

In the presented thesis work the brand new direction of laying the semi-rigid
(composite) road pavements with the use of the mixture of cold asphalt concretes
and black crushed-stone is considered that produces important economic and

ecological effect predetermined with the following:

operational lifetime of semi-rigid “composite” pavements is relatively

longer compared with traditional pavements, therefore the periods

between road pavement repairs are increased;

- engineering process of preparation of the mixture of cold asphalt
concretes and black crushed-stone is featured with low energy
consumption compared with preparation of hot asphalt-concrete mixture;

- opportunities of cold asphalt-concrete transportation for long distances;

- preparation of the mixtures of cold asphalt concretes and black crushed-

stone requires low energy consumption, therefore laying of semi-rigid



pavements using the mixtures of cold asphalt concretes and black crushed-
stone needs less energy expenditures and respectively the exhaust of
harmful gases in the atmosphere is reduced;

- all above mentioned issues are considered in the thesis work that

predetermines its topicality.

Goals of the thesis work:

— to elaborate economically and ecologically rational technologies of laying the
semi-rigid road pavements using the mixtures of cold asphalt concretes and
black crushed-stone;

— to study and improve physical and mechanical properties of the mixtures of cold
asphalt concretes and black crushed-stone;

— to create shear- and wear-resistant semi-rigid road structures using the mixtures

of cold asphalt concretes and black crushed-stone

Basic tasks:

— Critical analysis of available methods for preparation and laying the semi-rigid
road pavements, and mixtures of cold asphalt concretes and black crushed-
stone;

— Study of the efficiency of use of mixtures of cold asphalt concretes and black
crushed-stone with the purpose of reduction of semi-rigid road pavement
construction costs;

— Study of semi-rigid pavement coating and elaboration of methods for their
improvement;

— Improvement of engineering processes of road coating rehabilitation;

— Designing the semi-rigid shear-resistant coatings using the mixtures of cold

asphalt concretes and black crushed-stone.

Scientific novelty of the work:

The thesis work belongs to the area of road construction. Road dressing
(paving) is the basic determining part of transport-operating condition of roads.
Use of semi-rigid “composite” road pavements on the mixtures of cold asphalt
concretes and black crushed-stone significantly reduces the cost of construction
and rehabilitation of road dressing, and in addition, its use produces certain

ecological effect.



Scientific novelty of the presented work is the provision of basic

performance indices (strength, evenness, roughness and wear resistance) of road

dressing under the conditions of minimum cost that lies in the following:

Available methods of laying and preparation of semi-rigid coating, mixture of
cold asphalt concretes and black crushed-stone are studied and analysed in a
critical manner;

New economically and ecologically advantageous methods for preparation of
the mixture of cold asphalt concretes and black crushed-stone are elaborated;
Semi-rigid road pavement constructions with the use of the mixture of cold
asphalt concretes and black crushed-stone are elaborated;

New shear- and wear-resistant constructions of composite road pavement are

created and tested.

Practical utility of the work:
Constructions of semi-rigid road pavements with the use of mixtures of cold
asphalt concretes and black crushed-stone are elaborated that allows us to select
rational constructions of road dressing with the use of local materials;
Methods of road dressing repair with minimum financial expenditures and
using the mixtures of cold asphalt concretes and black crushed-stone are
elaborated;
Methods of maintenance of operation standard indices of asphalt-concrete
composite pavements with minimum financial expenditures are elaborated;
Shear-resistant semi-rigid coatings are created with the use of mixtures of cold
asphalt concretes and black crushed-stone, which keep surface evenness for a
long time;
Methodological recommendations on restoration of road coatings and road base

are elaborated.
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