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Abstract. With open-pit mining method in Kuzbass is widely used 
automobile transport, transportation costs up to 70% of the cost of coal 
production. It is not economically feasible to use asphalt concrete and   
cement concrete as a material of temporary technological roads, and the 
use of crushed coal-bearing rocks will make it possible to increase the 
efficiency of coal mining by open method.  Currently, the question of the 
application of the coal-bearing rocks for building temporary technological 
roads is poorly studied. The paper proposes a method of determining the 
thickness of road pavements of technological roads, which can be applied 
directly by the mining company, their analysis has been carried out, the 
dependence from the strength factor and the category of  blockiness of 
foundation rocks has been determined. 

1 Introduction 

Up to 50 % of workers in mining enterprises, with the open-pit mining method are employed 
in the most expensive and labor-intensive process - transportation of mineral and coal-bearing 
rocks, transportation costs make up to 70 % of the total costs of mineral extraction. In the im-
plementation of this process is widely used automobile transport, 65 % transportation of rock 
mass in Russia and up to 90 % abroad. 

Asphalt concrete and   cement concrete as a material of temporary technological  roads can-
not be applied, it is not economically appropriate. Application of the fragmented coal-bearing 
rocks will allow to improve the efficiency of open-pit coal mining and ecological situation in the 
region.  But at present time, the question of using coal-bearing rocks for the building, repair and 
maintenance of temporary roads has not been sufficiently studied, and therefore the rock is 
dumped and occupies agricultural land. With that being said determining a road pavements 
thickness of technological roads built from coal-bearing rocks acquires particular relevance and 
importance. 
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2 Materials and methods 

In Kuzbass (Western Siberia, Russia) the open pit mining is the most perspective way to ex-
tract coal [1-3]. Taking into consideration the annual cost growth of the road-building materials, 
it is natural that cost of transportation of the extracted rock mass is also growing. The cost of 
construction, repair and maintenance of temporary technological roads range from 5 to 15 % of 
the cost of transportation, they can be reduced by using coal-bearing rocks as road-building ma-
terials . We found that more than 50% coal-bearing rocks of Kuzbass is physically and  mechan-
ically comply with requirements for materials which are necessary for building foundations and 
coatings of technological roads of Kuzbass open-pit mines. 

The main factor, affecting service life   of technological road – vehicle speed. With it in-
crease deflections are reduced. They are most noticeable at low speeds of motion (up to           20 
km / h), which is typical for heavy vehicles, and at more than 40 km/h  deflections stabilizes . 
This is explained by the fact that the relationship between the loading time and the correspond-
ing value of the modulus of elasticity is non-linear. For fragmented coal-bearing rocks the mod-
ulus of elasticity in the transition from instantaneous loading to long-term exposure varies in 1.1-
1.5 times. 

As a calculated value of the modulus of elasticity of the crushed rock, the value obtained by 
multiplying the static modulus of elasticity (long-term impact of the load) on the coefficient of 
transition to the instantaneous loading: 

rstr kEE  ,                                                                (1) 

where rE  – the calculated modulus of elasticity of the crushed rock, MPа; 

stE  – static modulus of elasticity of crushed rock, MPa; 

rk  – the transition coefficient from the effects of continuous load to instantaneous loading. 

When designing technological roads, it is assumed that the velocity of movement of vehicles 
vary from 10 to 25 km / h, and in the summer period of time for dust removal they are watered 
with water; in this case, it is advisable to take the calculated elastic modulus value of the crushed 
rock as the calculated moisture content of the rocks, i.e.  .  

Features of the technological road pavements calculation, in distinction from the public 
roads , are as follows: 
- loading on the road pavements from rock handlers are significantly higher than loading from 
motor vehicles moving on public roads; 
- calculated values of the strength and deformation characteristics of the coal-bearing rocks dif-
fer from the values assumed in the calculation of public road pavements; 
- road pavements of technological roads are calculated only by shear stability; 
- an indicator of the strength coefficient is introduced when road pavements of technological 
roads are designed (due to reduced strength coal-bearing rocks during operation). 

3 Results 

One can determine optimum design value of the coefficient of road pavement strength ac-
cording to the formula proposed by S. Bogomolov: 

   6.006.075.0125.0  QTk pr
r                                         (2) 

where T  – time of operation of the road, years; 
Q  – the volume of freight on the road, million tons/year. 

We propose the following algorithm for calculation the thickness of the road pavement made 
of coal-bearing rocks: 
1. The service life and the load capacity of the technological road are set. 
2. The optimum factor of durability of road pavement is calculated by the formula (2). 
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3. The type of rock handler used for transportation of the rock mass is selected. 
4. Depending on the blockiness category of base rocks, their mechanical properties are accepted. 
5. The thickness of the road pavement of the technological road is determined. 

Performing numerous calculations of road pavements thickness of technological roads of 
Kuzbass open-pit mines, constructed of coal-bearing rocks in accordance with the proposed 
algorithm and analyzed the results, we found that it depends from blockiness category of natural 
base. 

The researchers have not disregarded the issue of using coal-bearing rocks as a material for 
the construction, repair and maintenance of temporary technological roads in the process of min-
ing in the open way [4-17], but recommendations for determining the thickness of road pave-
ments have not been developed. We have proposed a method of calculation, which can be ap-
plied directly to the mining enterprise. To do this, use the above algorithm and the nomogram 
constructed on the basis of numerous calculations (figure). 

 

 
Fig. 1. Nomogram determine the thickness of the travel clothes. 

 

4 Conclusions 

Our analysis of the thickness of the road pavements of technological roads, which ensure the 
normal operation of road transport, with the time of operation and road freight volume, showed   
that they depend mainly on the blocking category of base rocks and the design strength factor 
and vary from 0.20 in large-block, up to 2.5 meters in loose. 
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