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Abstract

Purpose. Theoretical substantiation of principles and development of recommendations for the choice of technological variant to
form the quality of lands of technogenic origin, which would ensure rational spending of funds allotted for reclamation and preser-
vation of the reclaimed lands suitability for agricultural use with the highest requirements for agrophysical soil characteristics.

Methods. The following methods were used in the process of the research: the method of theoretical generalization and sys-
tematization (to determine the characteristics peculiar to the formation of qualitative characteristics of man-made soil using
mechanization of reclamation works), analytical (to determine the factors influencing the effectiveness of land reclamation in
opencast mining), comparison (to analyze the efficiency of different versions of reclamation works mechanization).

Findings. The influence of technical means of reclamation works mechanization on the quality of lands subject to restoration
in conditions of opencast mining is analyzed. A methodological approach to the choice of mechanization of land reclamation
works in respect to the indicators of the formed quality of technogenic agricultural lands as a factor of their monetary valuation
and the level of costs for their reproduction is proposed. Recommendations for quality management of man-made lands by
technical support of the process of their consumer properties formation, aimed at achieving a favorable ratio between quality
and, accordingly, monetary valuation of man-made lands, on the one hand, and, on the other, — the cost of their reclamation.

Originality. A scientific and methodological approach to the choice of technical equipment for reclamation works is pro-
posed, where two factors are considered: reclamation costs and quality of man-made lands, which allows to determine the
priority of cost savings or land quality improvement according to the target criterion of reclamation works efficiency.

Practical implications. The obtained results are aimed at improving the methodological bases for management of the man-

made lands reclamation process based on the choice of its mechanization means.
Keywords: land quality, reclamation costs, monetary valuation of lands, reclamation technology, reclamation efficiency

1. Introduction

1.1. Statement of the problem

The choice of rational technology for land reclamation in
open cast mining is the matter of considerable scientific and
practical importance in the field of environmental protection at
any mining enterprise, since the land alienation for the needs of
deposit development is associated with significant costs [1].
Mining enterprises, according to the law [2], are obliged to
compensate for the quality loss of allotted and reclaimed lands,
to spend money for servicing and maintenance of technological
equipment, land reclamation, and compensation to the land-
owners for the loss of agricultural production. Increase in the
financial responsibility level of any mining enterprise for land
usage without understanding its effectiveness causes dissemi-
nation of practice when the requirements concerning the quality
and volumes of land restoration are treated only formally.
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A mining enterprise is interested in improving the recla-
mation results only if the land quality enhancement rate out-
strips the increase in reclamation cost [3]. Therefore, it is
necessary to choose such mechanization tools and technolo-
gy of mining reclamation which will allow to create high
fertility soils (primarily for agricultural use), without entail-
ing big production costs for reclamation and payments to
compensate agricultural enterprises losses [4].

1.2. Literature review

Scientific community is paying more and more attention
to the quality results of land reclamation in open cast mining.
In particular, A. Shapar [5] investigated the problem of loss
and clogging of the humus layer in the process of mining
operations as a major technological factor in the formation of
technogenic lands quality. Scientists in [6] considered the
problem of choosing the rational mechanization techniques

Published by the Dnipro University of Technology on behalf of Mining of Mineral Deposits. ISSN 2415-3443 (Online) | ISSN 2415-3435 (Print)
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/),
which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.

112



http://www.nmu.org.ua/en/
http://mining.in.ua/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.33271/mining15.01.112
mailto:terehoff@t-online.de
https://orcid.org/0000-0002-4816-6072
mailto:litvinovyuriy82@gmail.com
https://orcid.org/0000-0002-1801-6719
mailto:vfenenko24@gmail.com
mailto:Carsten.Drebenstedt@mabb.tu-freiberg.de
https://orcid.org/0000-0003-0921-4649
mailto:terehoff@t-online.de

Ye. Terekhov, Yu. Litvinov, V. Fenenko, C. Drebenstedt. (2021). Mining of Mineral Deposits, 15(1), 112-118

as a means to improve the quality of disturbed lands reclama-
tion process and reducing its cost.

In the study [7], it is noted that the process of justifying
field development technologies aimed at preserving the qual-
ity of lands disturbed by mining is not yet completed.

The work [8] focuses on the fact that mining produces a
strong impact on the architecture of natural landscapes. The
example of one of the largest mining areas in East Germany
is used to analyze the land use basic principles and outline
possible scenarios for further lines of disturbed lands restora-
tion. It is emphasized that land restoration must be undertak-
en in the aspects that are topical for the specific purposes of a
particular locality. In studies [9], [10] the relationship be-
tween the degree of environmental degradation and the de-
velopment techniques, mechanization, geometry and location
of the deposit has been examined. Thus, due to the rational
choice of mining technology it is possible to reduce the nega-
tive impact of mining on the environment.

The authors of [11], [12] emphasize that timely restora-
tion of disturbed lands in accordance with the requirements
of the law is an urgent obligation of the subsoil user. Recla-
mation of previously mined quarry space is one of the most
important tasks of a mining company. For the effective resto-
ration of disturbed lands, it is necessary to adhere to the
principles of simultaneity, rather than sequence of processes
at different stages of mining life cycle. Researchers [13], [14]
put the stress on the destructive impact of inefficient mining
technologies on the ecology of mining regions.

It is known that mining industry is the main cause of natu-
ral environment disturbance and technogenic problems. Inter-
action of disturbed and technogenic massifs with natural geo-
logical environment leads to the development of such negative
processes as landslides, flooding and desertification of territo-
ries. In turn, these negative processes lead to the emergence of
secondary disturbances in the natural environment — directly in
disturbed and technogenic massifs — additional sedimentation
and deformation of rocks, down warping etc. [15]. The scien-
tific literature focuses on the environmental consequences of
the opencast mining development, economic and technological
problems caused by the destructive impact of mining enter-
prises on the environment [16][20]. Scientists stress the need
to use reliable criteria for assessing the negative effects of
mining on the condition of the affected land [21][23].

The key factor in the cost of land restoration after open
cast mining is the choice of remediation area and the tech-
nology of its reclamation. If land rehabilitation is mainly
driven by legal requirements and market factors, reclamation
technology is a tool of targeted influence on the overall level
of mining enterprise costs related to land alienation. Thanks
to the selected reclamation technology, it is possible to de-
termine such quality indicators of technogenic soil that are
most suitable for its further use.

So, suitability of lands for agricultural development is de-
termined by the following indicators: capacity of the bulk
fertile soil layer, cm; the content (%) and the stock (t/ha) of
humus in the bulk soil; the content of physical clay in the
bulk and underlying rock, %; average density of black earth
mass in a meter-thick bulk layer; the degree of salinization of
the black earth layer and the underlying rock. However, the
most important is the quality and content of humus in the soil
of agricultural land [3]. Accordingly, the technical means of
land reclamation must be primarily chosen in terms of the
land quality assurance by these two indicators.
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In real conditions, the removal of the black earth layer
occurs on a complex, uneven surface, the shape of which
depends on many factors. The main ones are the following:
the shape of the working body cutting edge; specifics of its
movements; design features and operational characteristics of
reclamation equipment, etc.

When making a rational decision on the formation of
quality technogenic land, it is necessary to start from the
effect that the mining enterprise wants to achieve from the
reclamation. If the priority is to achieve the lowest cost of
reclamation works, they require the technology based on the
use of the rotor complex in the development of advanced
ledge. However, this technological solution will lead to the
production of man-made lands with poor quality indicators.
If the quality of land is a priority, more expensive technolo-
gies should be used. However, it is necessary to take into
account payments for compensating losses of agricultural
production, which will be higher with less expensive recla-
mation technology.

The research showed that using draglines for soil strip-
ping causes biggest losses and worst soil contamination —
approximately 50-52 mm of the humus layer thickness. The
least losses (18 mm) are associated with stripping black earth
contacting barren rock by single-bucket excavators, while the
least impoverishment (17 mm) is related to using bulldozers
or scrapers for that purpose. Utilizing single-bucket loaders
contributes to minimization of losses and soil contamination
while stripping the surface of the opening bench [5].

Thus, certain means of mechanization and technology of
mining reclamation determine the fertility (quality) of re-
claimed lands as for their individual properties and as a
whole. Crop yields intensively grow until a certain thickness
of the bulk humus layer is reached. Further growth, although
it leads to an absolute increase in yield, is characterized by
the effect of marginal productivity. Therefore, when choos-
ing the means for mechanization and technology of the min-
ing stage of dumps reclamation in a particular quarry, one
should control their suitability for the application of the re-
quired capacity and uniformity of the black earth layer. This
should be taken into account when choosing the technology
of reclamation works, provided the creation of man-made
soils which ensure the highest economic value of the
reclaimed land resources [3].

A rational way (in terms of mechanization and technolo-
gy) of used land restoration when returning it to landowners
should provide for the achievement of the lowest production
costs for mining reclamation. In addition to the costs directly
related to the reclamation process itself, the costs of repairing
the reclaimed plots should be taken into account. As a result
of reclamation works with deviations from the project, which
leads to low quality of these works, production costs for the
reclamation itself can be reduced, but in the future there may
be a need to spend more money on repairs.

Based on the above, the study of the problems related to
the increase in the level of land conservation in conditions of
opencast mining needs further development, which will re-
duce the environmental and economic loss from mining.

1.3. Unresolved issues that are part of the overall problem

Every mining company is interested in the introduction of
production technologies that can simultaneously improve the
quality of final products and reduce the level of disturbing
natural resources that occur in the area of mining operations.
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Accordingly, this problem needs further elaboration. At the
same time, among the environmental issues of extractive activ-
ity development, the most acute problem is the reproduction of
lands destroyed by deposits development, not only in terms of
disturbance area, but also in the context of their quality.

However, today the issue of improving the efficiency of
land reclamation in conditions of opencast mining is not
properly reflected in scientific works on land reclamation of
man-made origin. The problem of choosing the means for
mechanization of land reclamation works, which would
allow simultaneous compliance with the target settings for
the quality of reclaimed land and reasonable costs for its
provision, remains unresolved. In this aspect, it is important
to identify a set of equipment that can reduce the cost of
reclamation, and equipment that can improve the quality of
man-made soil. As a result, each of the criteria of land rec-
lamation will increase its efficiency.

1.4. Formulation of the aims of the article

The study aims to determine the impact of mechanization
during disturbed lands restoration on the soil quality and costs
of moving rock mass within the working area of reclamation
works, as well as to develop recommendations for choosing
reclamation technology that allows to achieve a favorable ratio
of costs and quality (monetary value) of agricultural land.

2. Methods

Achieving the aim of the study is based on the application
of the following methods in a certain sequence: systematiza-
tion — to justify the dependence of the quality of man-made
lands on the use of various technical means of reclamation
mechanization (at this stage used a tool to summarize research
results of man-made lands); analysis — to assess the impact of
the working area of the various technical means surface on
the formation of the fertile layer of reclaimed land (used a
tool to assess the main factors of technical means impact on
soil quality); comparison — to determine the most appropriate
technological version for land reclamation according to the
criteria of soil quality formation and costs for its reproduction
in conditions of horizontal mineral deposits (used a tool for
evaluating the results of alternative technological schemes of
reclamation according to the criteria of its efficiency).

The study of preserving the quality of technogenic lands
was carried out using the example of manganese ore horizon-
tal deposits of the Nikopol basin in conditions of Pokrovsky
MPP activity.

At Pokrovsky MPP, when mining the ore bed, they most-
ly apply EKG-5 excavators; bulldozers (mainly with hydrau-
lic dump control), Cat; draglines with small bucket capacity
ESh-6/45. This equipment should be considered as basic in
solving the research problem, and as a promising one — sin-
gle-bucket wheel loader Cat 990 K and scraper 631 G.

3. Results and discussion

The choice of technology for reclamation of lands dis-
turbed as a result of opencast mining is a problematic issue,
which involves a significant negative impact on the envi-
ronmental activities of a mining company, as the area of land
alienation while using different technologies can vary signif-
icantly. The mining company will be interested in improving
the results of reclamation only if these measures help to
achieve a better ratio between the value of land and the cost
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of land formation of appropriate quality. Based on this, it is
necessary to choose a technology for mining lands and their
reclamation, which would ensure the formation of high quali-
ty soils with low costs for the mining company and payments
to compensate losses of agricultural production.

Based on the above analysis, it is possible to determine
the criteria for the selection of equipment and technology for
reclamation of land disturbed in open mining, namely:

1) the creation of soils whose fertility rates which allow
them to return to previous use;

2) savings on land reclamation and compensation for
losses of agricultural production.

Analytically, this can be represented as follows:

SCr :(CIreC (Br)+Crep (Br)+Bau(Br)+KI (Br)) —min, (1)

where:

SCr — the cost of mining reclamation, UAH/ha;

Crec(Br), Crep(Br), Ba.u(Br), KI(Br)—production costs,
UAH/ha, respectively for reclamation works, repair of man-
made plots, cost of documentation needed for allotment of
land and compensation of agricultural production losses as a
function of the score Br of the bonus of man-made plots.

In order to achieve the objective Function (1) of land rec-
lamation efficiency, the technical means and technology of
the disturbed lands restoration are adopted considering the
necessity to comply with the following conditions:

Mv = f (Br)—max; @
Br = f (SCr) — max; ®)
SCr=f(T)—>min; Q)
Br=f(T)—max, ®)

where:

Mv — monetary valuation of the reclaimed land plot,
UAH/ha;

T, Br—the technology of recultivation and the bonus of
technogenic soil, which can be created by a complex of
equipment using this technology.

Separate stages of reclamation can be carried out using
different technical means that have different design charac-
teristics. These means determine a particular option of min-
ing reclamation. The solution of the problem realized in the
objective function SCr = f (T) — min is related to the gradual
review of all possible options of land reclamation technology.

Based on this approach, it is recommended to choose
equipment and technology of reclamation works for the con-
ditions of manganese quarries of Pokrovsky MPP according
to the lowest cost criterion related to the objective Func-
tion (1). Three schemes of mining remediation have been
considered, two of which are already applied to opencast
mining of horizontal deposits, and one is proposed by the
authors on the basis of the research [24].

Scheme 1 (Fig. 1a). Black earth and potentially fertile
loam are removed by scrapers 1 which mix and stack these
rocks on the surface of dump 9. The surface of the black
earth and potentially fertile layer (PFL) is leveled by bull-
dozers 2, and the dump ridges are cut by draglines 3. The
deposit is opened according to the complex transport less
scheme using mining dragline 4 and dumping dragline 5.
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Figure 1. Scheme of mining reclamation: (a) using scrapers for
stripping and removing of black earth and PFL;
(b) using bulldozers and motor vehicles for stripping
and removing of black earth and PFL; (c) using drag-
line and motor vehicles for stripping and removing
of black earth and PFL; 1-scraper; 2-bulldozer;
3-5 —draglines; 6 —internal dumps; 7 —the surface of
the internal dumps to be settled; 8 — smooth surface of
the internal dump; 9 —the surface with PFL; 10 —the
reclaimed surface; 11-the bulldozer; 12 —the pile
with black earth; 13 —-the excavator mechanical
shovel; 14 —the dump truck; 15, 16, 18 —draglines;
17 — advance trench

Dragline 5 forms the upper tier of the inner dump leaving
a large area with ridges 6. The designated area 7 is settling
for some time. After a considerable time lag the dump sur-
face of the plot 8 is leveled, and then the PFL is appled to
plot 9, and after a certain settling time a layer of black earth
is also applied. The final alignment of the surface occurs on
plot 10. On the overhanging ledge, the front of the works on
black earth removal should go ahead of the front of works on
the removal of potentially fertile rocks, and on the dump — on
the contrary, the front of works on PFL application should go
ahead of the front of works on the formation of the black earth
layer. For this, section 9 is divided into appropriate blocks.
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Scheme 2 (Fig. 1b). The black earth is removed by bull-
dozer 11, stacking it into piles 12. From here, the excavator
13 ECG-5A reloads the black earth into truck 14, which
transports and stacks it on the quarry bench.

The layer of potentially fertile rocks is removed and piled
on the surface of the cutting ledge also by bulldozers 11 and
loaded into the dump trucks 14 also by mechanical shovels
13. The dump trucks deliver the PFL directly to the surface
of the dump section 9 due to the fact that it is already laid
with the black earth layer. The area of the dump surface 9 is
pre-aligned with dragline 3 in section 8. Section 9 is prepared
for the application of the black earth layer (this area should
be covered with a layer of potentially fertile rocks and should
be settled for a certain period of time), then the black earth is
directly delivered to the prepared section 9 and finally
aligned by bulldozer 2 on section 10.

Scheme 3 (Fig. 1c). The black earth is stripped by drag-
line 15 and loaded directly into motor vehicle, which trans-
ports it to the dump surface of section 9, where a layer of
potentially fertile rock is pre-deposited on section 8.

In order to avoid the formation of ridges on the surface of
the internal dumps on section 7, a new technological solution
was proposed based on the creation of an advance trench as a
working in the dump floor [24]. Due to this approach, the
rock settles with already levelled surface of the internal
dump, which greatly simplifies and accelerates the process of
the site restoration. The process of aligning the surface of
section 7 of the internal dump is implemented as follows.
The opencast bench covering the ore bed is divided along the
height into the upper and lower sub-benches by the interme-
diate platform. The bench is developed by two dragline
excavators, one of which, located on the surface of the inter-
nal dump 16, forms an advance trench working in the floor of
dump 17 by downward scraping.

The second excavator 18, located on the intermediate
platform, fulfills the upper and lower sub-benches by upward
and downward scraping and pours overburden into the inter-
nal dump and the advance trench 17. The peculiarity of this
scheme is that the rocks from the advance trench are used to
fill in the gap between the ridges, thus forming a surface
without significant variations in height.

In accordance with the lowest total costs, scheme 3 is
the most appropriate. The absence in the technological
chain of the process associated with cutting off the dump
ridges increases the application efficiency of this scheme.
This approach also results in cheaper final alignment, since
the surface of the internal dump is almost flat, and therefore
the equipment for the application of PFL and black earth
works with greater productivity. Scheme 3 involves sepa-
rate transportation of black earth by dump trucks and loam
(by conveyors) onto the surface of the dump. Indicators of
losses and impoverishment of reclaimed soils are taken
according to Table 1.

Table 1. Comparative technological performance indicators of
mine reclamation schemes

Scheme of mining-technical reclamation 1 2 3
Thlckne_ss of the bIacI§ ea_rth layer 28 25 52
lost during contact stripping, mm
Thickness of the layer of the underlying

- LT 17 17 50
clogged rocks during soil stripping, mm
Overall bonus score 78 78 72
Costs of reclamation, 320 280 250

thousand UAH per 1 ha
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The analysis of technological features characterizing
mechanization of reclamation works allows to establish the
following: given the unsatisfactory technology of contact
stripping and the formation of the underlying layer (bonus —
70), scheme 3 is not perfect in terms of uniform removal of
the humus profile, but it can significantly reduce the cost of
reclamation. This makes it possible for managers of mining

enterprises to choose the scheme of mineral resources min-
ing, using the criteria of technogenic lands quality and the
cost of their restoration.

According to the calculations of the authors, using the da-
ta of production costs for the technological stages of mining
reclamation (Table 2), we can determine the following.

Table 2. Production costs of mining reclamation depending on the flow chart

Reclamation work Scheme 1 Scheme 2 Scheme 3
equipment  UAH/m3 equipment UAH/m®  equipment UAH/m®

Stripping of black earth bulldozer and 1.6 .
PFL Scraper 28 mechanical shovel 24 dragline 20
Transporting black earth scraper 76 dump truck 7.8 dump truck 7.8
PFL 8.0
Stacking black earth
PEL bulldozer 1.6
Cutting off dump cones dragline 3.2 dragline 3.2
Dump surface alignment
PFL bulldozer 1.6 bulldozer 1.6 bulldozer 1.2
Black earth

The decision to implement a specific technological
scheme of land reclamation will depend on the land restora-
tion priorities in each case — either reducing costs or impro-
ving quality. Schematically, the distribution of relevant tech-
nologies can be represented as a graph of Figure 2. Techno-
logical solutions aimed at ensuring the maximum score of
land quality (B1), as a rule, require increased costs C1, and
vice versa — reducing the requirements for land quality (score
of quality B2) will allow the use of technological schemes
with more productive equipment, but less suitable in terms of
preventing losses of land quality indicators.

B1 C1

B2 Cc2

Figure 2. Comparison of the effectiveness of land reclamation
technologies: B1, B2 — score of quality; C1, C2 — costs

If the condition B1/B2 < C1/C2 is met, then introduction
of technology 1 is appropriate for technology 2 in terms of
ensuring the maximum efficiency of land reclamation in
conditions of opencast mining. This will, to a greater extent,
stimulate the management of mining enterprises to use tech-
nological means of land reclamation, focused on the creation
of high quality lands in terms of their intended use.

4, Conclusions

It has been determined that the structure of land reclama-
tion technology in the conditions of open cast mining signifi-
cantly influences the qualitative state of technogenic lands in
terms of loss avoidance and soil impoverishment. Thereby
preventing the technogenic soil quality degradation accor-
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ding to the requirements of subsequent land use by applying
the appropriate complex of reclamation works mechanization
ensures the suitability of the land for wider economic use, the
stability of productive properties, and, consequently, the
formation of higher monetary valuation. To this end, the
methodological approach to the selection of technological
equipment based on the criterion of minimizing the land
reclamation costs, while respecting the restrictions on the
qualitative state of technogenic soil required for its agricul-
tural use, is proposed.

It is established that for the best selective removal of the
black earth layer, it is necessary to use equipment characte-
rized by less fluctuation of the cutting edge of the working
body relative to the technological surface. However, given
the cost of land reclamation, a mining enterprise should
independently determine which option of reclamation works
mechanization is acceptable, based on the desired ratio of the
cost of technogenic lands and the cost of their reproduction.
Increasing land value and reducing reclamation costs (includ-
ing land repairs) contribute to improving its restoration effi-
ciency. Considering restrictions on the quality of technogenic
soil for agricultural use, it is determined that the use of drag-
lines, dump trucks and bulldozers without intermediate piling
of PFL will allow to achieve the lowest costs of reclamation,
and therefore to increase its efficiency.
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YnpapiiHns sgkicTI0O BIITTBOpPeHHS 3eMeb il cilbchKOrocnoaapcbKe
BHKOPHCTAHHSI B YMOBaX BiIKPUTOI ripHU40i po3podxu

€. Tepexos, 0. JliteiHoB, B. ®enenko, K. JIpedenmmrear

Merta. TeopeTnuHe OOTpYHTYBaHHS 3acaj Ta po3poOKa peKOMEHAIlH 040 BUOOPY TEXHOIOTIYHOTO BapiaHTy (pOpMYyBaHHS SKOCTI 3€-
MeJb TEXHOTEHHOTO MOXO/KEHHS, sIKi O BiJIIOBiaNd BUMOTaM PalliOHAIFHOTO BUKOPHCTAHHS KOINTIB Ha PEKYJIHTHBAIIIO Ta 30epeKeHHs
MIPUIATHOCTI BIJTBOPEHUX 3E€MENb JI0 BUKOPHCTAHHS 33 CUIBCHKOTOCIOAAPCHKHM HANpPSIMOM, SIK TaKWUM, IO Ma€ HaWBUINI BHMOTH IOJO
arpoi3n4YHNX XapaKTePUCTHK IPYHTY.

MeToaunka. Y mpoleci JOCTiPKEHHsI BAKOPUCTAHO METO]] TEOPETHYHOT'0 y3araJbHEeHHs Ta CHCcTeMaTu3anii (171 BU3HaYeHHST 0COOINBOC-
Tei (OpMyBaHHS SIKICHMX XapaKTEePUCTHK TEXHOTEHHOT'O IPYHTY 3 BUKOPHCTaHHIM 3aco0iB MeXaHi3allil peKyIbTUBALIHIX pOOiT), aHANITH-
9yHUI (11 BU3HAYCHHs (AaKTOPIB, IO BIUIMBAIOTH HA PE3yJIbTATHBHICTH BIITBOPEHHS 3eMeNb B YMOBaX BiJKPUTUX TipPHUYUX PO3pOOOK),
TOPiBHSHHSA (17151 aHANI3y e()eKTHBHOCTI Pi3HUX BapiaHTiB MEXaHi3alil peKyJIbTUBAIMHUX POOIT).

PesyabTaTn. 31ificHeHO aHai3 BIUIMBY TEXHIYHHX 3ac00iB MexXaHi3alii peKyJbTUBAIlIfHUX POOIT Ha SIKICTh 3eMelb, IO MiJJISATaloTh
BiZITBOPEHHIO B YMOBAaX BiJKPUTHUX TiPHIIHX PO3pOOOK. 3aIpONOHOBAaHO METOAWIHHUHN MMiAXix 10 BUOOPY BapiaHTy MexaHi3amii poOiT 3 peKy-
JIBTUBALI] 3eMeTb 3a MOKa3HUKaMU C(OPMOBAHOI SIKOCTI TEXHOTE€HHUX 3e€Melb CiTbChKOTOCIMOAAaPChKOr0 MPH3HAUCHHS, SIK YMHHMKA iX T'Po-
IIOBOT OILIIHKH, Ta PiBHEM BHUTpAT Ha 1X BiATBOpeHHs. Po3polbieHo pexomeHpalii o0 ynpaBiliHHS SKICTIO TEXHOTEHHUX 3eMelb HMIIIXOM
TEXHIYHOTO 3abe3nedeHHs mporecy GopMyBaHHs 1X CIIOKMBYHX BIACTHBOCTEH, CKEPOBAHOTO HA JOCSATHEHHS CHPUSTINBOTO CIIiBBIIHOIICH-
Hsl, 3 OTHOTO OOKY, MiX SIKICTIO Ta, BiJIIIOBIJJHO, TPOIIOBOIO OLIHKOIO TEXHOTCHHHX YTi/ib, a 3 IHIIIOr0 — BUTPAaTaMH Ha 1X BiATBOPECHHS.

HaykoBa HOBH3HA. 3alpOINIOHOBAHO HAYKOBO-METOANYHHUIH MiXiJ 10 BHOOPY TEXHIYHOTO yCTATKyBaHH ULl IPOBEICHHS PeKyIbTHBALIii-
HUX pOOIT, IKW1 BIAPI3HAETHCA ypaxyBaHHAM JIBOX YMHHUKIB — BUTPAT Ha PEKYJIBTUBALIIO Ta AKICTh TEXHOT€HHUX 3€MeIb, 1 JO3BOJISIE BU3HAYN-
TH IPIOPUTETHICTD 320 HKEHHS BUTPAT a0 MOKPAIIESHHS SKOCTI 3eMeJb 3a [ITLOBIM KpUTEpieM e(heKTUBHOCTI PEKyIbTUBALIIITHUX POOIT.

IpakTnyHa 3HaunMicTb. OTpUMaHi pe3ybTaTd CIPSIMOBaHI HA yIOCKOHAJEHHS METOAWYHUX OCHOB YNPABIIHHS NPOIECOM BiITBO-
PESHHSI TEXHOTEHHUX 3€MeITb Ha OCHOBI BHOOPY 3ac00iB iforo Mexanizarii.

Kntouosi cnosa: sixicme 3emens, gumpamu Ha peKkyibmMueayilo, spowosa oyiHKa 3emenb, mexHoao0z2is pekyromusayii, eghekmusHicms
pexyrbmusayii

lepaB.neHne Ka4€CTBOM BOCHIPOU3BEACHUA 3€MEJIb MO CeJIbCKOXO03SHCTBEHHOE
HCIOJb30BAHUE B YCJI0BUAX OTKpBITOﬁ FOpHOﬁ pa3pa60TKu

E. Tepexos, 1O. Jlutsunos, B. ®enenko, K. [Ipedbenmrent

Henw. Teopernueckoe 00OCHOBaHHE MPHUHIMIIOB M pa3paboTKa PEKOMEHJAIMHA OTHOCUTENBHO BBHIOOpPAa TEXHOJOTMYECKOTO BapUaHTa
(opMHupOBaHUS KadecTBa 3E€MENTb TEXHOTEHHOTO IIPOMCXOXKICHHUS, COOTBETCTBYIOIIETO TPEOOBAHMSIM PANMOHATBHOTO HCIIOIb30BAHHS
CPEeACTB HA PEKYIbTHBAIMIO U 00ECTIeUeHNsI IPUTOAHOCTH BOCHPOU3BOANUMBIX 3€MENb K CEIbCKOXO03HCTBEHHOMY HCHONB30BAaHHIO, IPEy-
CMaTpUBaIOIIeMy Hanbosee BRICOKHE TPeOOBaHMS K arpo(H3NIECKUM XapaKTePHCTHKAM MOYB.
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Ye. Terekhov, Yu. Litvinov, V. Fenenko, C. Drebenstedt. (2021). Mining of Mineral Deposits, 15(1), 112-118

Metoauka. B npouecce uccneioBaHus UCIOJIB30BaHbI METO/] TEOPETHYECKOTr0 000OIIEHHS U CUCTEMATH3aLMH (IJIs OIIPE/eNIeHHsI 0CO-
OeHHocTel (HOPMUPOBAHHS KAUECTBEHHBIX XapAKTEPUCTHK TEXHOTCHHOTO IPYHTa C MCIIOJIB30BAaHUEM CPE/ICTB MEXaHU3ALMH PEKyJIbTHBALH-
OHHBIX paboT), aHAJMTHYCCKUH (1 onpeseneHust (akTOpOB, BIUSIOMMX Ha PE3yJIbTaTHBHOCTh BOCHPOH3BOJICTBA 3€MEINb B YCIOBHUSX OT-
KPBITBIX TOPHBIX Pa3paboToK), cpaBHEHHA (U1 aHa 32 Y3PPEKTUBHOCTH Pa3IHYHBIX BAPHAHTOB MEXaHU3AIMN PEKYIbTUBAIMOHHBIX PadoT).

Pe3ynbTaTsl. BriloHeH aHAIM3 BIUSHUS TEXHUUECKUX CPEICTB MEXaHU3AaLUH PEKyJIFTHBAIIMOHHEIX PabOT HA Ka4eCTBO 3eMelNb, MOA-
JIeKAIIUX BOCCTAHOBJICHHUIO B YCJIOBUSIX OTKPBITBIX TOPHBIX pa3zpadorok. [IpennokeH MeToquIecKHi oIX0 ] K BEIOOPY BapHaHTa MEXaHH3a-
MK paboT IO PeKyJIbTUBALUY 3eMENb B 3aBUCHMOCTH OT €TI0 BIMSHHS Ha Ka4eCTBO TEXHOTCHHBIX 3eMellb CEIbCKOXO3IHCTBEHHOTO Ha3Have-
HUS Kak (haKTopa JEHEKHOH OLIEHKHM M YPOBHS 3aTpaT Ha UX BOCCTaHOBJIEHHE. Pa3paboTaHbl peKOMEHIALMH IO YIPABICHUIO KaYyeCTBOM
TEXHOTCHHBIX 3eMelIb IyTeM TEeXHHYECKOro obecreueHus mporecca GOpMHUPOBAHUS UX MOTPEOUTEIBCKUX CBOMCTB, HANPaBJIEHHOTO Ha J0-
CTH)KCHUE OJaroNmpHATHOTO COOTHOLIEHMS, C OJHON CTOPOHBI, MEK/Yy KaueCTBOM H, COOTBETCTBEHHO, JCHEKHON OLCHKOH TEXHOTECHHBIX
YTOJIUH, a ¢ IPYroii — 3aTpataMi Ha UX BOCCTAHOBJICHHE.

Hayunas HoBu3Ha. [Ipe/iokeH Hay4HO-METOANYECKUIT TOJAXO0A K BBIOOPY TEXHHUECKOTO 000pYAOBAHHS AJIs IPOBEACHUS PEKYIIBTH-
BaI[MOHHEIX paloT, MO3BOJIIOMMI Ha OCHOBE ydYeTa 3aTpaT Ha PeKyJIbTHBAIMIO M Ka4eCTBA TEXHOTCHHBIX 3e€MeJb ONpPENelsITh IPHOPH-
TETHOCTh SKOHOMHH 3aTpaT WM YIy4YIISHHS KadecTBa 3€Mellb COTIACHO ILEIEeBOMY KPHUTEpHIO 3(P(EeKTUBHOCTH pPeKyJIbTHBAIIMOHHBIX
pabor.

IIpakTHYeckast 3HAYMMOCTB. [loTyueHHBIE pe3ysIbTaThl HANPaBJICHBl HA COBEPIICHCTBOBAHUE METOMYECKHX OCHOB YIPABICHHUS MPO-
LIECCOM BOCCTaHOBJICHHUSI TEXHOTEHHBIX 3eMeJIb Ha OCHOBE BBIOOPA CPE/ICTB €ro MEXaHH3alUH.

Knrouegvie cnosa: kauecmeo 3emenb, pacxoobl HA PeKYIbMUSAYUIO, OEHEHCHAA OYEHKA 3eMelb, MEXHOA02Us peKyIbmusayuu, 3Qgex-
MUBHOCHb PEKYAbMUBAYUU

118



