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Wood recycling of the coal mine’s reclaimed banks plantation
According to the Ukrainian state committee of a forestry, the indicator of woody in the country makes 15,6 %, thus, that in the majority of the countries of Europe norm – 20 %. Wood stocks in the Ukrainian woods reach 1,7 billion м3. But the Ukrainian woods mostly bear water security, protective and improving functions and have only limited operational appointment. In other words, only 50 % of woods of the country are intended for wood industrial production. Woods in Ukraine are located very non-uniformly – the most part is concentrated in the west of the country – in Carpathians and Polesye. The factor of woody considerably fluctuates depending on area – from 1,2 % in Zaporozhye to 51 % in Zakarpate. The most widespread in the country of breed of trees such as a pine, an oak, a beech, a firtree, a birch, an ash-tree, a hornbeam. Coniferous woods occupy 42 % of territory, including 33 % – pine; an oak and a beech make 43 % of deciduous woods.
Available data allows to draw a conclusion on woods of Ukraine that it is a wood scarce country, especially in respect of wood ІІІ groups. However the set of industrial productions cannot normally function without wood. It is applied in the next areas: manufacture of the processed forest products, panels on a wooden basis, pallets, a wooden packing and wrapping material, in the furniture industry, and also by manufacture of a parquet and other floor coverings, cellulose, coal output, telecommunication lines and electric mains. In this connection there is a question how to solve this problem.
Even more adverse situation has developed in territory of Donbas where the condition of afforestations is defined by such factors:
· environmental conditions of area which are characterised as very severe with an insufficient amount of precipitation, sharp differences of temperatures, droughts, dry winds and dusty storms. In general, area environmental conditions are adverse for growth of woods in this connection, it is necessary to spend much more efforts for reception of proof, durable plantings;
· Excessively high technogenic press which is felt by wood plantings of overloaded with the industrial enterprises of a different profile (mines, the chemical enterprises, metallurgy, other) area.
All these problems also sharply affect shortage of industrial wood for the given region.
One of active consumers of wood are mine complexes which use it as a fixing material for underground mine working, including in the form of pit props.

At the same time, that fact is well-known that at long work of the mines, formed thus dumps of dead rock are landscaped for the purpose of prevention of negative influence on environment.
Usually for gardening next tree species are used: lance-leaved ash-tree (Fraxinus lanceolata Borkh (F.viridis Michx)), common apricot (Armeniaca vulgaris Lam.), common pear (Purus communis L.), russian olive (Elaeagnus angustifolia L.), english oak (Quercus robur L.), robinia (Robinia pseudoacacia). Their plantings are thus carried out more thicken. So, at the put distance between trees of 1,5 m, planting of seedlings are made on distance by 75 sm, for the purpose of maintenance of the maximum degree of a covering with wood plantings of a surface of sailings. It is necessary to consider that the part of plants can be lost in difficult, frequently adverse, ecological conditions of sailings of coal mines. However such tree species as robinia (Robinia pseudoacacia) have usually high establishment on waste banks because they are winterhardy, drought-resistant, photophilous, well tolerate a climate of steppe and forest-steppe zones, in the relation to soils are acid-resistants and salt-resistants, show firmness to an atmosphere gassed condition. Therefore their safety is high and in an adulthood, because of shortage of growing space, they are in need of cutting care. In this connection there is a problem of further rational use of such cut down wood which can be applied to needs of the industry of Ukraine, and also coal mines of Donbas. However any researches, also as well as the published works, in this field are absent.
The purpose of these researches was studying of possibilities of secondary use of afforestations of reclimed waste banks of coal mines.
For object in view achievement forest valuation indicators of afforestations and their conformity to requirements about pit props have been studied on typical for Donbas reclaimed waste bank.

Researches were spent on a typical sailing of mine of settlement Sutogan of Lutuginsky area of Lugansk region. The object of researches was waste bank № 2 (Fig. 1). This waste bank has height of 30 m. In results of researches the data of East exposition is absent; as the East side of investigated object adjoins a waste bank №1 specified mine. Recultivation of investigated sailing was executed 25 years ago. The mining stage of recultivation has been executed on a way of the Donetsk botanical garden with cutting of top and bringing of potentially fertile ground on plane top. The biological stage consisted in planting of robinia on slopes and ordinary pear, ordinary apricot and robinia at plane top. The grassy cover has been brought on slopes from adjoining steppe territory by means of natural biocenosis and by the seeds contained in a potentially-fertile ground on plane top.
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Fig. 1. Waste heaps of mine of settlement Sutogan: 1-4 – a waste heap № 2 (1 - a plateau, 2 - northern, 3 – western, 4 – southern slopes); 5 – waste heap № 1; 6 – a highway Lugansk-Alchevsk
By results of the our researches it has been established that, approximately, for 25 years of growth of robinia on a surface reclaimed sailings the height of trees reaches 5-6 m, thus a thickness of a trunk varies from 6 to 20 sm depending on an exposition and the microclimatic distinctions of growth connected with it, but the average index of a thickness of a trunk is in a range 7…9 sm (fig. 2).
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Fig. 2. Quantitative characteristics of measurements of diameters of trunks of robinia: 1 - the histogram of measurements, 2 – the curve of function of distribution
Let's address, now, to State Standard 616-83 which regulates specifications to pit props, including for Donetsk coal field. So, the standardized length and a thickness of the props used for fastening of mine working developments are specified in given State Standard. According to the measurements of trunks of robinia which have been made by us, the last are satisfactory corresponding requirements of State Standard and can be used for manufacturing of the standardised props with a thickness in the top end 7, 8, 9 sm and length 0,5, 0,6, 0,7, 0,8 m.
State Standard 616-83 also defines tree species which can be used for manufacturing of pit props. In particular, in the State Standard the following is specified: «Props should be produced from wood of larch, pine, spruce, cedar and fir and to correspond to requirements of this standard…» Is of interest to carry out the comparative analysis of physicomechanical properties of wood of robinia and used for manufacturing of pit props the tree species under specified State Standard (on an example of larch and ordinary pine). As the initial data at carrying out of the comparative analysis the data [14-16] was used. Results are shown in tab. 1. Besides resulted in tab. 1 the data, it is necessary to allocate, also, a number enough the important characteristics of wood of robinia. So, according to [14-16], robinia concerns to a lot shrinking breeds. Factors of swelling (shrinkage) of its wood make (change of the sizes of the sample in percentage, carried to change of humidity): in a radial direction – 0,25; in a tangential direction – 0,34; volume – 0,61. These indicators are at one level with properties of wood of a larch, so for it swelling factors in a radial direction – 0,2; in a tangential direction – 0,38; volume – 0,6. Resistibility for tearing of fastenings (nails and screws) is estimated as very high, approximately at level with larch. On firmness to rotting wood of robinia concerns group of especially proof breeds (together with larch).
Thus, physicomechanical properties of robinia in many respects surpass such for traditionally used tree species at fastening of underground roads. In particular, its density, hardness, durability and firmness to rotting allow using it as pit props [14 - 16], piles, building of fences, bridges, etc.
Table 1
Physicomechanical properties of robinia and used for manufacturing of pit props the tree species
	Breed of wood
	Relative hardness, МPа
	Density, kg/m3, at humidity of 12 %
	Face hardness, МPа
	Impact strength, J/m2
	Ultimate strength, MPa, at: 

	
	
	
	
	
	compression along fibres
	static bend
	chip along fibres

	
	
	
	
	
	
	
	radial
	tangential

	Robinia
	7,1
	830
	94,2
	190000
	73,1
	148
	20,9
	27,2

	Larch
	2,6
	660
	44
	51993
	65
	112
	9,9
	9,4

	Pine ordinary
	2,49
	520
	29
	412002
	49
	86
	7,5
	7,3


At the same time, robinia was absent in State Standard 616-83 because it did not have enough distribution in territories of the countries of the former USSR, including Ukraine. However, coming back to a question about reclaimed waste banks, it is necessary to pay attention once again to that fact that the robinia is widely used at carrying out of a biological stage of recultivation, in view of high establishment on waste banks. Therefore, cultivation on surfaces of waste banks of robinia, besides performance of especially ecological functions, can give and technical interest: as a wood material for needs of mines and the industry.
Conclusions. Proceeding from the above-stated we make attempt to estimate conformity of wood of robinia to the claims of State Standard 616-83 lain to pit props. It is as a result revealed that wood of this breed on physical and mechanical properties has indicators corresponding State Standard 616-83 that allows using it at fastening of mine workings. However the brought up question demands the further deep and all-round studying.
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