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Abstract. The article deals with the main aspects of construction of Bush 
sites in the difficult conditions of the far North. The main focus is on the 
effectiveness of the introduction of innovative technologies in the 
construction of road surfaces in such conditions with the use of nano-fiber 
concrete. A comparative calculation of the economic efficiency of using 
such technology with traditional ones is carried out. 

1 Introduction 

In the current economic conditions, the development of oil and gas field development 
sites, especially in the far North, which are caused by complex climatic, geological and 
geocryological conditions, requires the introduction of innovative technologies. 

It should be noted that today a common option for developing oil fields is to organize 
them according to the cluster principle. This is due to the fact that when developing an oil 
field, it is very important to evenly move the extracted product. 

As part of the technology for creating a Bush of oil wells, which is usually a special site. 
Such a site can form as a natural landscape, or be artificially created. As a rule, when 
creating an artificial site, they provide for the location of the wellhead at a distance of at 
least 50 meters from other bushes or single wells [1]. In addition, the composition of such a 
Deposit includes various types of technological equipment, engineering communications, as 
well as premises for customer service (household and office). 

When creating such a field, one of the important factors in choosing a cluster placement 
option is the cost of organizing communications. The list of communications includes 
access roads, dumping sites, laying power lines, oil gathering, and so on. When organizing 
sites in this way, the cost of construction is significantly reduced [2]. It can also be noted 
that in addition to significant savings in capital costs, this also affects the environmental 
safety of such sites. One of the most important factors in the development of such a field is 
the construction of access roads, as well as roads that connect the objects of the field with 
each other. The use of special lightweight concrete or cellular gas-fiber concrete, which is a 
dry mixture of non-autoclave production, which is delivered in dry form to the construction 
site and only directly on the spot is diluted with water in the volume necessary for a specific 
operation, and then locally poured into the monolith. 
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The calculation of the efficiency of using this technology shows that a significant 
increase in the service life of the roadbed in conditions of alternating temperatures has a 
positive effect on the economic efficiency of such projects. 

The investment component is the main component in the company's business 
development. Without it, any business will not be able to grow. Thus, the development of 
investment decision-making methods is due to the increasing needs for business 
development in the current economic conditions, as well as a number of uncertainties in the 
development and insufficient level of both technical and moral condition of the main 
investment sectors in Russia and, as a result, the need for their accelerated modernization 
[3,4]. Based on the data from the use of innovative technology, indicators of economic 
efficiency were calculated in comparison with traditional variants of road surface 
organization. In addition, the calculation took into account the service life of such a road 
surface, taking into account the replacement and repair of the surface over a long period of 
time. Road builders are well aware of the problem of construction on weak soils, which 
becomes the determining basis for the timing and cost of construction of the object. 

One of the main factors in the destruction of roads, bridges, tunnels, sidewalks is frost 
heaving, which leads to destruction at subzero temperatures. Weak Foundation, one of the 
main other reasons for their destruction [5,6]. If the base is made in such a way that water 
can not come to the asphalt through its pores, the road will survive more than one winter, it 
will stand for decades without major repairs. 

The use of special lightweight concrete or cellular gas-fiber concrete allows the 
production of innovative material for the construction of road surfaces in the form of a dry 
mixture of natural hardening. 

When designing roads on weak soils, light concrete or cellular gas-fiber concrete can be 
used as a light fill of the embankment (light embankment) to ensure the stability of the 
base, reduce shrinkage and accelerate its achievement to the permissible value. 

The properties of such concrete include the ability to increase in volume after mixing 
with water, which makes it possible to use the technology with high efficiency to fill karst 
and technological voids when laying tunnels, bridges, etc. [7,8]. The use of such concrete 
also makes it possible to significantly reduce the depth of soil freezing in road construction 
sites.  

When creating an oil and gas field, you need to create access roads, as well as paths that 
connect the objects of the field with each other.  

The use of light concrete in creating access roads, as well as paths that connect the 
objects of the field with each other, has a number of advantages: 
 has a low weight (400-600 kg / m3) and is a monolith with sufficient strength; 
 it is laid directly on the weak ground and creates a "pontoon" effect, on which the 
subsequent layers of road clothing are laid. Such a road has stability in seismic areas, and 
also provides insulation properties (capillarity, absence of frost heaving, reduction of 
ground freezing); 
 capillary breaking-reduces the effect of moisture on the structure (frost heaving), thus 
creating a fairly rigid base, which increases the life of roads; 
 protection in bad weather conditions-protects the base from softening during 
precipitation and when the soil freezes; 
 reducing collateral damage. Compaction of loose materials can disrupt and weaken the 
Foundation soil. It is poured in liquid form, so there is no need to press or vibrate. [9-15] 

It is assumed that the use of light concrete in road construction is carried out according 
to the following scheme (see Fig.1).  
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Fig. 1. Application of light concrete in road construction.

Figure 2. Shows the features of using light concrete in road construction, including the 
possibility of repairing the road surface.

Fig. 2. The method of application of lightweight concrete in the construction of roads.

Note that we are talking about the serious advantages of this technology when using 
light concrete. The use of traditional technologies requires significantly more materials 
compared to creating a road surface of the same strength with the use of light concrete 
technology (see Fig. 3.).

Fig. 3. Comparison of traditional road surface construction technology and light concrete technology.
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To analyze the economic indicators of roadbed construction options, let's compare two 
options for roadbed construction. 

1. Traditional road clothing used on weak ground; 
2. Construction of road pavement with the use of lightweight concrete. 
In fact, the cost of materials, the location of quarries, the distance of transportation, 

prices for work, etc.vary in different regions, we will compare the volume of materials used 
per 1 m2 of road surface. 

Table 1. Comparative analysis of the parameters of the construction of the roadway. 

Roadbed construction Thickness. m 1 type of roadbed 
volume. m3 

2 type of roadbed 
volume. m3 

Asphalt pavement 0.125 0.125 0.125 

Crushed stone base 0.150 0.150 0.150 

Rocky ground 4.85 4.85 нет 

Lightweight concrete 0.65 нет 0.65 

Volume of selected soil 
(peat)   5 0.95 

Note that this table did not take into account sheet piling, which is used only in the first 
case. The table shows that when using light concrete, the volume of removed soil (peat) is 
reduced by 5 times. 

Here is an example of calculating the cost parameters of the roadbed and road surface of 
the projected highway "Karachaev - Nizhni Cherni" in the Kotelnikovsky municipal district 
of the Volgograd region according to four presented options. 

Table 2. Comparative analysis of the parameters of the construction of the roadway. 

Name of the roadway 
construction variant 

On the 1st 
kilometer of the 

road, RUB. 

On the entire highway, 
10.8366 kilometers, RUB. 

Ratio of cost 
indicators, % 

Option 1-road construction 
using technologies of complex 
strengthening and complex 
stabilization of soils 

25 537 335 276 737 884 89.96% 

Option 2-combined road 
construction 27 441 746 297 375 257 96.67% 

Option 3-traditional road 
construction 28 388 041 307 629 845 100% 

Option 4-road wear with use 
(light concrete) 23 432 066 253 923 927 82.54% 

Taking into account the fact that the material is superior to foam concrete in its physical 
and mechanical properties, the service life and quality of road construction with the use of 
lightweight concrete technologies are significantly increased. 

The advantages of lightweight concrete include: 
1. Water absorption –absolute moisture resistance of the material. 
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and mechanical properties, the service life and quality of road construction with the use of 
lightweight concrete technologies are significantly increased. 

The advantages of lightweight concrete include: 
1. Water absorption –absolute moisture resistance of the material. 

Its use in the construction of various objects allows you to virtually eliminate expensive 
waterproofing. In addition, products made of such material do not require additional 
insulation. 
2. Environmentally friendly. 

This material is environmentally friendly, produced from sand, cement, fillers, pore 
forming agent, etc. It does not consume toxic substances, but its ecological value is second 
only to the tree. This, unlike wood, does not rot and does not age. The ecological purity of 
the raw materials used guarantees the complete safety of the products for the consumer. It is 
a porous material, so in residential / non-residential areas, its use is unlimited. The use of 
such a material in the precipitating elements creates the effect of a "thermos", i.e. it retains 
a fixed temperature. 
3. Energy saving 

The use of this material does not require complex steam power equipment, there is no 
need to attract special trained personnel energy Consumption of production is 2.5 times 
lower than autoclave. It should be noted that this characteristic is of great importance today 
when evaluating ongoing projects in the global economy. 
4. Sound insulation (db45) 

Due to the porous structure, the sound insulation properties of this material are 10 times 
higher than that of brickwork. 
5. Frost resistance (more than 50 F) 

Light concrete has an increased frost resistance of more than 50 cycles (for comparison, 
the frost resistance of heavy concrete is 50 cycles, bricks and gas silicate -35 cycles). This 
indicator is crucial when evaluating the durability of the material. 
6. Strength 

High strength of the material. 
7. Fire safety complies with SNiP 21-01-97 

This material is classified as non-combustible materials. 
8. Thermal insulation from W\MS-0,07 

The thermal resistance of enclosing structures made of light concrete material is 3 times 
higher than that of ceramic bricks and 8 times higher than that of heavy concrete. 

In addition, as already mentioned, light concrete technology can be used in oil and gas 
production and processing facilities. Traditional backfill fillers for tanks include a layer of 
sand. This layer settles rises, crumbles. In these cases, corrective actions have to be taken. 

Bases and backfill with the use of material are not subject to these disadvantages. 
At oil and gas production and processing facilities, the technology can also be used to 

isolate pipelines, block wells, develop fields, fill voids, strengthen retaining walls, etc. 

Table 3. Comparative analysis of material properties. 

Indicator Light concrete Gas Silicate block Foam Concrete 
Volume weight. kg / m3 300-1200 400-600 400-1200 
Strength kg / cm2 1-100 25-35 25-35 
Coefficient of thermal 
conductivity. λ 0.08-0.16 0.14-0.43 0.3 

Frost resistance. cycle. 
not less 35 15 15 

Sorption humidity. % 10-12 До 70 8-22 
Water vapor 
permeability. µ 0.18-0.20 0.11-0.23 0.11-0.23 

The possibility of a 
monolithic casting yes no yes 

Easy to process yes yes yes 
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In addition, its use allows you to achieve a reduction in material costs, which reduces 
the weight of the structure, while sharply reducing the thickness of the road surface and its 
cost. Easy to use – it has a liquid consistency and is not affected by surface roughness. 

We also note that based on research, this material fully complies with standards and 
other regulatory documents. Thus, the use of light concrete technology in the creation of 
such a deposit is one of the factors that significantly reduce the cost of construction and the 
cost of organizing communications. 
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