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Purpose. Systematization and allocation of basic non-metallic deposits of magmatic and metamorphic genesis for
carrying out works on improvement and introduction of eco- and resource-saving technologies taking into account
the spatial parameters of the investigated deposits.

Methodology. Statistical and analytical methods are used to obtain the results while processing the main parame-
ters of operating non-metallic quarries of the raw materials for the production of crushed stone products, as well as
logical methods for the division of quarries into groups according to their spatial dimensions and thickness of over-
burden rocks.

Findings. The main directions of resource-saving technologies for open pit development of hard rock non-metal-
lic mineral deposits are analyzed. While systematizing, the deposit area and overburden thickness are accepted as
characteristic criteria. These types of quarries are recommended as the main objects of research to improve ecological
and resource-saving technologies for their development.

Originality. For the first time, non-metallic deposits of the igneous and metamorphic genesis of Ukraine’s rock-
building materials are systematized according to the spatial dimensions of the quarry fields and the overburden thick-
ness. As a result, the basic quarries as the main objects of further research are identified.

Practical value. The research results and received systematization of non-metallic quarries will allow improving
existing ecological and resource-saving mining technologies, taking into account their specific spatial parameters
which will ensure the rational natural resource use while developing deposits. The implementation of the results will
improve the efficiency and environmental safety of mining operations. The given classification will allow developing
a methodology for calculating the ultimate cost-effective mining depth of granite quarries with the internal location
of overburden and waste which takes into account the mining and geological parameters that have the greatest impact
on the efficiency of mining operations and economic indicators.

Keywords: eco- and resource-saving technologies, non-ore deposits, quarry, open-pit field parameters, systematization,
overburden thickness

Introduction. Ukraine occupies one of the leading
places in the world in the reserves of hard rock non-me-
tallic minerals of raw materials suitable for building ma-
terials, including crushed stone products: limestone,
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dolomite, quartzite, sandstone, granite, migmatite, dense
shale and other minerals.

Over 600 non-ore deposits of hard rock minerals
have been explored in Ukraine. They are located in all
its regions, except for Volyn and Chernihiv [1]. Over
85 % are granite deposits, as well as deposits of other
hard rock minerals of magmatic, metamorphic and sed-
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imentary origin, suitable for the production of building
materials, mainly debris and crushed stone.

The non-metallic deposits of these minerals are con-
fined to intrusive and effusive deposits of igneous rocks
of Ukrainian crystalline Shield, as well as sediments of
hard sedimentary rocks: limestones, sandstones, shales,
and others. The rocks of sedimentary genesis occur
mainly horizontally and are flat-lying, in the form of
embedded and lenticular bodies. Igneous magmatic
rocks unrestrictedly extend into the interior of the Earth
crust, forming laccolites, batholiths, stocks and other
deposits. Quarries of hard rock non-ore building miner-
als (granite and stone) operate in many regions of the
state.

Most of the sedimentary building material depos-
its in Ukraine are worked out at full depth (80—120 m)
to the seam floor using the technology with the inter-
nal dumping of overburden rocks. Deposits of mag-
matic rock formations are developed in average to a
depth of 50—100 m, sometimes 140—150 m (Kri-
ukivskyi and Kremenchutskyi granite quarries) with
external dumping.

In the practice of designing quarries of hard rock
building materials, their final development depth is lim-
ited by the following parameters and factors: the depth
of explored mineral reserves; growth of groundwater in-
flows at great depths causing a sharp increase in water
drainage costs; the degree of development of the area
near the quarry fields limiting their spatial dimensions;
increasing radioactivity of minerals with depth; small
cross-sectional dimensions of igneous ore deposit.

Among more than 300 quarries of igneous hard
rocks, about 60 % have reached their projected mining
depth. There are no real opportunities for expanding the
boundaries of open pit fields by means of extension of
stocks on the sides. This is due to the need to transfer
roads, buildings, structures, pipelines, as well as the al-
location of new areas of privatized land. It remains to
realize another way to develop mining operations in a
depth with add new underlying reserves. At the same
time, the scientific substantiation of the rational ulti-
mate depth of development of such deposits with inter-
nal dumping formation of overburden rocks has not
been executed. In this regard, it becomes important to
establish the ultimate depth of development of non-me-
tallic deposits of building materials, the solution should
be based on the average parameters of typical quarries.

Therefore, in order to develop a further strategy for
the quarry development of debris and crushed stone
productions, to determine the areas of application of ex-
isting environmental and resource-saving technologies,
as well as to implement them at the design stage of quar-
ries, it is necessary to carry out research on the system-
atization of indicated quarries on the basis of the spatial
parameters of the open pit fields and the overburden
thickness.

Mining of mineral raw materials should be carried
out taking into account technologies that meet the fol-
lowing requirements [2]: minimal structure and fertil-
ity land disruption; electric and ecologically safe
equipment use; application of state of the art dust sup-
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pression and dust removal methods during the produc-
tion processes; implication of specific means and
methods for blasting operations that will ensure mini-
mization of dust and gas emission (or completely ex-
clude them), seismic impact on the nearest objects
from the blast block [3], shock wave and scattering of
rock pieces in different directions; completeness of
mineral extraction [4]; ensuring drainage of deposits
and dredging works during extraction of raw materials
in such ways that provide the natural or close to it hy-
drological regime to the greatest extent without signifi-
cant changes in the direction of supplying enterprises
and the population with volumes of drinking and tech-
nical water; carrying out reclamation and revitalization
of disturbed lands by mining operations to the most
ecologically acceptable landscapes of territories and
their re-creations [5]. At the same time, the mineral
extraction should be carried out taking into account
the advancement of clean high technologies (CHT) for
the development of deposits of various origin types and
technology for their development [6].

The aboveme ntioned states determined the topical-
ity of the problem of substantiating the ultimate depth of
development of non-metallic deposits with internal
dumping formation, as well as the need for the system-
atization of non-metallic hard rock deposits, which will
improve the eco- and resource-saving technologies for
their development.

Analysis of the recent research and publications. The
works of such scientists as Mishchenko V. S., Symonen-
koV.1., Byzov V.F., Drizhenko A.Yu., Shlain B.I. and
others are dedicated to solving problems in the quarry
systematization.

The analysis of published results shows the diversity
in the direction of the systematization of quarries. In
scientific works of Simonenko V. 1. it is shown that per-
spective resource-saving technologies for the develop-
ment of the above-mentioned deposits should be inves-
tigated and implemented in the following areas: explora-
tion of deposits through their gradual steep layers devel-
opment; application of inner open pit storage of over-
burden and industrial wastes; detachment in the face of
commercial products through the use of mobile and
semi-stationary crushing and screening installations;
mining out deposits to the maximum economically fea-
sible depth within the quarry field; creation of techno-
genic deposits with accompanying mineral raw materi-
als recovering in a mined-out space with possibility of
their further mining; recultivation of disturbed lands for
agricultural and forestry, as well as fish farming and oth-
er purposes.

The analysis of various literary sources of Symonen-
ko V.1., Shlain B.1. in the field of mining technology of
hard rock non-metallic mineral deposits allows us to
conclude that the studies in the above-mentioned areas
do not fully cover the existing deposits and some hardly
have any results at all. Thus, the results of studies on the
substantiation of the technology and its parameters for
developing such deposits to the maximum economically
feasible depth with the use of inner open pit overburden
and industrial waste storage are practically unknown.
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Knowledge on minimizing environmental damage from
various production factors in open pit development and
other topical issues in the field of extraction technology
of non-metallic raw materials is also insufficient. Stud-
ies of indicated directions and tasks are carried out ac-
cording to the thematic plans of the Ministry of Educa-
tion and Science of Ukraine which consider the devel-
opment of resource-saving technologies of the develop-
ment of hard rock non-metallic mining in Ukraine.
These studies are constrained by the lack of fully sys-
tematized groups of typical quarries for the extraction
of raw materials for the production of crushed stone
products.

Earlier in the works of Symonenko V.1., Byzov V. E.,
DrizhenkoA.Yu., ShlainB.I. systematization of hard
rock quarries of both ore and non-ore minerals was pro-
posed according to the characteristics of final mining
depth and the surface area of the open pit. These classi-
fications are calculated for a high range of non-metallic
deposits, the systematization of which also includes,
apart from granite and stone quarries, quarries for the
flux limestone production, dolomites, talc-magnesian
raw materials and other non-metallic minerals. They
differ from those considered by their size, the volume of
the rock mass excavation, mining equipment, and min-
ing and geological factors of the minerals occurrence.

In addition, similar tasks were solved in various pa-
pers, where deposits are divided into thin, medium,
thick and very thick seam thicknesses by the number of
formed quarry bench within the thickness of the devel-
oped bed. The classification data does not take into ac-
count specific values of the bench height or seam thick-
ness, which was considered in the classification pro-
posed by Shlain I.B. According to it, non-metallic de-
posits are divided into groups: very small ones — up to
15 m; small ones — 15—30 m; average ones — 30—60 m;
large ones — 60—100 m; very large ones — 100—150 m
and exceptionally large ones — over 150 m of thickness.

The tasks of classification, division of non-metallic
igneous and metamorphic deposits into groups were
solved in the work of the VNIPIstromsyrie Institute.
The classification is given according to the following cri-
teria:

- the strength of composing deposit rocks;

- fracturing, weathering of rocks in the field;

- orographic confinedness;

- the form, size, and volume of field reserves;

- characteristics of minerals and rocks of overbur-
den;

- the water content of a deposit.

The given classification is designed for a wide range
of non-metallic deposits with a predominant number of
horizontal dense beds of the Midland of Russia and has
a number of shortcomings.

For example, in terms of area, the fields are divided
into the following groups: very small ones — up to
0.1 km?, small ones — from 0.1 to 0.2 km?, medium
ones — from 0.2 to 0.5 km?, large ones — from 0.5 to
2.5 km? and very large ones — over 2.5 km?. This classi-
fication does not take into account the fact that in
Ukraine there are practically no deposits of non-metal-
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lic igneous and metamorphic rocks whose area exceeds
1.2 km?. According to the thickness of overburden it is
divided into 6 corresponding groups. This classification
has too many types of deposits and uneven distribution
of the exponents of the overburden thickness. For ex-
ample, the first type of deposits with overburden thick-
ness of up to 2 m cannot be found in Ukraine, despite
the fact that in Ukraine there are many deposits on a
significant area of which there are no deposits (located
on the floodplains of rivers on the crystalline shield).

Unsolved aspects of the problem. The above men-
tioned deposit systematizations were made for certain
direction of research activities not related to develop-
ment and improvement of eco-, land- and resource-
saving technologies for mining of building materials.

Therefore, to substantiate an effective resource-sav-
ing technology for the development of primarily domes-
tic non-metallic igneous and metamorphic deposits, it
is necessary to correct the previously proposed works by
Symonenko V. S. and Shlain B.I. in the systematization
of deposits.

This systematization will allow developing a method
for calculating the ultimate economically effective depth
of mining of magmatic and metamorphic genesis of
rock building materials in Ukraine with the internal lo-
cation of overburden and mining waste. It is character-
ized by the consideration of mining and geological pa-
rameters that have the greatest effect on the efficiency of
mining operations and economic indicators, which lim-
its the achievement of maximum effect.

Objectives of the article. The purpose of the work is
to identify the basic non-metallic hard rock deposits of
igneous and metamorphic deposits as the main objects
of the study, which will allow carrying out research on
improving the ecology and resource-saving technolo-
gies for the development of deposits for the production
of crushed stone products.

Presentation of the main research. In the investigated
(developed) technique for optimizing the mining depth
of non-metallic deposits with internal storage of over-
burden and industrial waste, the spatial dimensions of
the deposit (area) and the overburden thickness are de-
termined indicators [4]. Both parameters are taken into
account to determine the final depth of the minefield.
They are proposed to be used as a generalizing feature in
the systematization of open pit fields of non-metallic
deposits into groups.

For the foregoing purposes, it is necessary to solve
the following problems: to analyze the parameters of
non-metallic deposits where stone raw materials are ex-
tracted for the production of crushed stone products; to
group them by area and overburden thickness, taking
into account the results obtained in the works of Sy-
monenko V. 1. and ShlainB. 1. on the substantiation of
the rational ultimate depth of mining operations within
the boundaries of existing mining fields; to establish the
main parameters of the basic quarries of Ukraine for
their application as objects of research.

The main task of systematization is stipulated by the
need to divide the deposits into groups, from which it is
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possible to exclude the basic quarries as objects of our
further research. Taking these approaches to systemati-
zation, we will analyze it in relation to Ukraine granite
quarries more thoroughly.

As a result, 117 non-metallic igneous and metamor-
phic deposits [1] for the production of crushed stone
products have been analyzed and investigated. Their
spatial parameters are the length of the quarries from
290 to 1650 m, the width of the quarries from 220 to
1000 m, the area of the fields from 6.1 to 141 ha. Analyz-
ing these parameters, it is proposed to distinguish 3 main
groups of quarries by area (Table 1, Fig. 1), which will
uniformly separate the spatial dimensions of the depos-
its, which will positively affect further studies and the
simplicity of the choice of the mining technology.

One of the most important factors affecting the im-
plementation of resource-saving technology for the de-
velopment of the above-mentioned deposits in the case
of internal overburden is their thickness. Analyzing the
parameters of the overburden thickness in the existing
quarries of Ukraine, we see that this parameter ranges
from 4 to 45 m (the average overburden thickness of the
deposit).

In this direction, it is also proposed to distinguish
3 main types, which will differ in the average thickness
of the covering rocks (Table 2, Fig. 2).

Analyzing Tables 1 and 2, we can carry out general
systematization of non-metallic hard rock mineral de-

posit for the production of crushed stone products
(Fig. 3).

Considering that in each group the deposit is mined
by one basic quarry, as a result, nine types of basic quar-
ries are distinguished (Table 3), the averaged parameters
are given in Table 4.

Having processed the parameters of the investi-
gated deposits (analytical and statistical methods), we
can analyze the range of changes in the parameters
influencing the ultimate mining depth for each type
of deposits given in Table 4.
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Fig. 2. Classification of investigated quarries by overbur-
den thickness:
1, 2, 3 — types of quarries by overburden thickness

I Non-metallic mineral deposits |

Factor of quarry |field devision
” l
Overburden thickness |
40
Ly Small square Small thickness L
20 up to 20 ha up to 10 m
)l Medium square [ | Medium thickness
from 20 to 60 ha from 10 to 20 m
0 Group — :
1 2 3 L, Large square Large thickness
more than 60 ha more than 20 m
Fig. 1. Classification of investigated quarries by square:
1, 2, 3 — groups of quarries by spatial dimensions Fig. 3. Systematization of non-metallic quarry fields
Table 1
The selection of the groups of quarries according to their spatial dimensions
Group of Square . Dimensions of the quarry field, m
. Name ’ Quantity -
quarries by area S, ha Length, L,,m | Width, B, m Square, S, m
Group 1 Small area up to 20 46 290 + 610 220+ 390 6.1 +19.7
Group 2 Medium area 20 + 60 55 480 + 1200 320 + 760 20.2+59.3
Group 3 Large area over 60 16 860 + 1650 600 = 1000 66.6 + 141
Table 2
The selection of the groups of quarries according to their overburden thickness
Quarry type by overburden . . Overburden thickness in
thickness Name Overburden thickness, /,, m Quantity investigated deposits, /,, m
Type 1 Small thickness up to 10 58 410
Type 2 Medium thickness 10+20 39 11+20
Type 3 Large thickness over 20 20 20 =45
14 ISSN 2071-2227, HaykoBui BicHuk HI'Y, 2017, N2 5
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Conclusions and recommendations for further re-
search. The author of the work carried out research and
analysis of parameters of 117 non-metallic deposits of
magmatic and metamorphic origin. In the development
of systematization, the area of deposits and the thick-
ness of overburden were accepted as the main classifica-
tion criteria. As a result, three main groups of quarries
were identified according to the area of deposits: large,
medium and small. Analyzing the indicators of the
thickness of overburden in existing quarries, three basic
types were distinguished, which differ in the average
thickness of the covering rocks: small, medium and
large.

Taking into account accepted classification criteria,
9 basic (typical) quarries are distinguished, the average
parameters of which are presented in Table 4. These
types of quarries are proposed as the main objects for
further research of resource-saving technologies and the

development of a methodology for determining the ulti-
mate cost-effective mining depth with internal overbur-
den and industrial waste storage, taking into account
mining-geological and mining-engineering parameters
which influence the effectiveness of mining operations
the most.

The application of the proposed base quarries of
granite and stone raw materials ensures carrying out of
studies with the great convergence of the theoretical and
practical results obtained, which is important while ap-
plying resource-saving technologies on operating and
commissioned mining enterprises for the extraction of
building materials.

The received systematization will allow carrying out
further research studies to improve the environmental,
land and resource-saving technologies for the develop-
ment of igneous rock deposits for the production of
crushed stone and building materials.

Table 3
Systematization of non-metallic deposits of building materials for crashed stone production
Group of quarries by Type of quarries by overburden Quarry parameters
spatial dimensions thickness Thickness Dimensions of quarry fields
Ne | Name |Quantity | Ne Name Quantity mlliir?:rlels, vaélzl]ifen Lzrtgrtrlll ’ \Zi?:;’ Sg?i;e’
s M h,, m ¢ a
1 | Small thickness 50—84 6—9 1000—1350 | 600—1000 | 66.6—120
1 L;f; 16 | 2 |Medium thickness 60—99 12-20 | 860—1650 | 600—800 | 64.5—112
3 | Large thickness 4 54—100 29—45 900—1120 | 600—900 72—141
4 | Small thickness 28 43-90 4-—10 480—900 | 345—760 | 20.2—59.3
g | Medum | g5 |5 | Medium thickness | 15 40-85 | 11-19 | 500-1200 | 350-560 | 22.7-55
6 |Large thickness 12 57—-100 20-35 560—950 | 320—640 | 21-52.5
7 | Small thickness 24 34-85 6.2—10 290—600 | 220—360 | 6.1-18.4
3 SaT;H 46 8 | Medium thickness 18 35-80 11-20 340—610 | 200—390 | 8.8—19.5
9 | Large thickness 4 40—54 20.1-31.3 | 420-570 | 240—358 | 10—19.7
Table 4
Parameters of basic non-metallic quarries for crashed stone production
Group of . Thickness Dimensions of quarry fields
quarries by OIZE;?S;? ?}rlriz(snt;};s Useful minerals Overburden .
square H,.m ’ rocks, &, m Length, L, m | Width, B, m | Square, S, ha
Small thickness 67.3 7.6 1198 774 92.7
Large square  |Medium thickness 71.0 15.6 1263 690 86.8
Large thickness 73.3 35 1197 770 93.2
Small thickness 62.3 7.4 615 493 30.8
Medium square [Medium thickness 60.5 14.8 711 446 31.5
Large thickness 74.4 254 700 471 334
Small thickness 48.9 8.3 426 311 13.42
Small square  [Medium thickness 48.6 14.1 465 313 14.6
Large thickness 49.5 23.8 509 300 15.3

ISSN 2071-2227, HaykoBui BicHuk HI'Y, 2017, N2 5

15




PO3POBKA POAOBULL KOPUCHNX KOMAJIUH

References.
1. State research and production enterprise “State infor-
mation geological fund of Ukraine” [online]. Available
at: <http://geoinf.kiev.ua> [Accessed 27 January 2017].
2. Pivnyak, G.G., Gumenik, I.L., Drebenshtedt, C.
and Panasenko, A.L., 2011. Scientific bases of rational na-
ture management at the open cast mining of deposits. Dni-
propetrovsk: NMU.
3. Strilets, O., Pcholkin, G. and Oliferuk, V., 2015.
Monitoring of mass blasting seismic impact on residen-
cial buildings and constructions. In: New developments
in mining engineering 2015. The Netherlends: CRC
Press / Belkema, pp. 533—535.
4. Symonenko, V., Cherniaiev, O. and Hrytsen-
ko, L., 2016. Organization of non-metallic deposits de-
velopment by steep excavation layers. Mining of Mineral
Deposits, 10(4), pp. 68—73.
5. Gorova, A., Pavlychenko, A., Borysovska, O. and
Krupska, L., 2013. The development of methodology
for assessment of environmental risk degree in mining
regions. In: Annual Scientific-Technical Colletion — Min-
ing of Mineral Deposits. Leiden: CRC Press / Bal-
kema, pp. 207—209.
6. Saik, P.B., Dychkovskyi, R.O., Lozynskyi, V.G.,
Malanchuk, Z.R. and Malanchuk, Ye.Z., 2016. Revis-
iting the Underground Gasification of Coal Reserves
from Contiguous Seams. Naukovyi Visnyk Natsionalno-
ho Hirnychoho Universytetu, 6, pp. 60—66.
7. Symonenko, V.1., Pavlychenko, A.V., Cherniaiev, O.V.
and Hrytsenko, L.S., 2015. Ecology saving technology of
mineral deposit mining in the conditions of the sanitary
protection zone. In: Annual Scientific-Technical Collec-
tion — Mining of mineral deposits, 9, pp. 469—476.

Meta. CucteMaru3sallisi Ta BUIiJIEHHSI 0a30BUX He-
PYIHUX POIOBUII MarMaTUYHOIoO i MeTaMopdiuHOro
reHe3ucy IJIsi BUKOHaHHS poOiT 3 YIOCKOHAJIEHHS Ta
BITPOBAIIKEHHS €KOJIOTO- i pecypco30epiralounx Tex-
HOJIOTiH, 1110 BPaXOBYIOTh IPOCTOPOBI IMapaMeTpu po-
JOBUILL, SIKi JOCIiIKYIOThCS.

MeTtoauka. {151 OTpUMaHHS pe3yJibTaTiB BUKOPUC-
TOBYBAJIMCh METOIW: CTATUCTUYHUN i aHATITUIHUI —
npu 00poOLIi TOJTOBHUX MapaMeTpPiB Ail0UMX HEPYIHUX
Kap’€piB 3 BUAOOYTKY CUPOBMHM IJIsI BUPOOHMLTBA
1e6eHeBO1 MPOAYKILil, JOTIYHUI — MpU NMOiJi Kap’epiB
Ha TPYIH 3a IIPOCTOPOBUMU PO3MipaMU I TTOTYXKHICTIO
MOpiJ PO3KPUBY.

PesyabraTu. IlpoaHarnizoBaHi OCHOBHi HampsMu
pecypcosbepirarounx TEXHOJIOTI BiAKPUTOI po3pod-
KM HEPYIHUX POTOBUII CKEIHbHMX KOPHUCHMX KOIIa-
JIMH, 3aIIpOTIOHOBaHA CUCTEMAaTHU3allisl POJOBMIIL 3 BU-
NiTeHHSIM 0a30BUX (TUMOBUX) Kap’epiB. [Ipu po3poob-
11i cucTeMaTu3allii BU3HAYaIbHUMU KPUTEPiSIMU MPU-
WHSTI: TTOIIA POMOBUINA M MOTYXKHICTh PO3KPUBHUX
nopia. JlaHi Tuu kap’epiB peKoMeHI0BaHi B SIKOCTi
OCHOBHHUX O0’€KTIB AOCHIIKEHHSI 3 YAOCKOHAJIEHHS
€KOJIOTo- i pecypco30epiralounx TeXHOJIOTiN iX po3-
pooKu.
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HaykoBa HOBH3HA. YMepllle CUCTEeMaTU30BaHI He-
PYIHI poloBMIIIA MAarMaTUYHOTO i MeTaMop(hiuHOro
TreHe3MCy CKeJIbHUX OyIiBeJIbHUX MaTepialliB YKpaiHu
3a MPOCTOPOBMMU PO3MipaMM Kap’€pHUX MOJIB i Mo-
TYXHICTIO PO3KPUBHUX MOPill, YHACTIIOK YOrO BUMi-
JIeHi 6a30Bi Kap’epU B IKOCTi OCHOBHUX 00’ €KTIB IT0-
JaJIbIIMX JOCTIIKEHb.

IIpakTuyna 3HauMMicTb. Pe3yiabTaTu MOCHIIKEHHS
Ta OTpUMaHa cUcTeMaTHu3allisl HepyIHUX Kap €piB Mar-
MaTUYHOTO ¥ MeTaMOp(diYHOIro MOXOIXKEHHS T03BO-
JINTh YIOCKOHAJIUTH iCHYIOUi €KOJIOrO- i1 pecypco3te-
piraroui TeXHOJIOTil pPO3pPOOKM JOCHiIXYyBaHUX Ka-
p’epiB, ypaxoBYIOUHM IX KOHKPETHI MPOCTOPOBi Mapame-
TpH, 110 3a0€3MEeYUTh palliOHATbHE MTPUPOTOKOPUCTY-
BaHHSI IpU po3po0O1Ii poaoBUlll. BripoBaaKeHHSs OTpU-
MaHUX Pe3yJbTaTiB JO3BOJUTH MiABUIIATU €(hEeKTUB-
HICTb i €KOJIOTiUHY O€3IeKy BEAEHHS TipHUYUX POOIT.
Jana xiacudikallis J03BOJUTb PO3POOUTH METOIUKY
pO3paxyHKy I'paHUYHOI eKOHOMIUHO e(heKTUBHOI TJI1-
OMHMU BinmpaloBaHHS PaAaHITHUX Kap’€piB i3 BHYTpill-
HiM po3TalllyBaHHSIM PO3KPUBHUX MOPIM i BiIXOMAiB Tip-
HUYOro BUPOOHMIITBA, IO BilPI3HSIETHCS BpaxyBaH-
HSIM TipHUYO-T€OJIOTIYHUX MapaMeTpiB, AKi HaWOIb-
III0I0 MipOI0 BIUIMBAIOTh Ha €(PEeKTUBHICTb TipHUYUX
po0IT, i eKOHOMIYHMX MOKAa3HUKIB, 110 OOMEXYIOTh
JIOCSITHEHHST MAaKCUMAJIBHOTO e(DeKTy.

Kimouosi cioBa: exonoeo- ii pecypcosbepiearoui mex-
Hono¢eii, HepyOHi podosuuia, Kap’ep, napamempu Kap’ep-
HO020 noAs, cucmemMamu3ayis, NOMYICHICMb PO3KPUGHUX
nopio

ean. CuctemaTu3ains 1 BeIeJIeHIEe 0a30BBIX He-
PYAHBIX MECTOPOXIECHUI MarmMaTU4eCKoro U MeTa-
Mopduyeckoro reHesuca sl BbIIIOJIHEHUsT paboT Mo
YCOBEPIIEHCTBOBAHNIO M BHEAPEHUIO €KOJIOTO- U pe-
cypcocOeperamxX TeXHOJIOTHM, YIUTHIBAIOIINX TTPO-
CTPaHCTBEHHBIE MapaMeTPhbl UCCIEAYEMbIX MECTOPOXK-
IEeHUMN.

MeTtoauka. 1151 mojiydyeHU s pe3yabTaTOB UCIOIb-
30BaJIMCh METOJbl: CTATUCTUUYECKUI U aHaJIUTUYE-
CKHMiI1 — TIpn 00pabOTKe TJaBHBEIX ITapaMeTPOB IIeii-
CTBYIOLIMX HEPYAHBIX KapbepoOB IO NOOBIYE CHIPHS
IUTST MTPOW3BOJCTBA 111€0EHOYHOM NMPOAYKIIUH, JIOTH-
YeCKUI — TIpU pa3feeHUN KapbepOB Ha TPYIIIHI 1O
MIPOCTPAHCTBEHHBIM pa3MepaM U MOIIHOCTHU IOPOI
BCKPbILIU.

Pesyabratbl. I[IpoaHanuzupoBaHbl OCHOBHBIE Ha-
MPaBJIEHUS PECYPCOCOEPETalOIIMX TEXHOJIOTUIM OTKPbI-
TO pa3paOOTKM HEPYIHBIX MECTOPOXICHUN CKallb-
HBIX MMOJIE3HBIX UCKOIAeMBbIX, MPEII0XKeHa CUCTEMATH -
3alMsI MECTOPOXICHUI C BbIIeJIeHUEM 0a30BBIX (TH-
MoBbIX) KapbepoB. [Ipu paszpaboTke cucTeMaTU3aLuU
OIpEeNCIISIIOIINMA KPUTEPUSIMHU TIPUHSTHL: TIIOIIAIb
MECTOPOXIECHUS M MOIIHOCTh BCKPBIIIHBIX ITOPOI.
JlaHHbIE TUIBI KapbepOB PEKOMEHI0BAHbI B KaueCTBe
OCHOBHBIX OOBEKTOB MCCIICIOBAHUS IO YCOBEPIICH-
CTBOBAHUIO 9KOJIOTO- U PECypcocOeperaommnx TeXHO-
JIOTUIA UX pa3pabOTKHU.
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PO3POBKA POAOBMUIW, KOPUCHUX KONAJINH

Hayunast HoBu3Ha. BriepBhIe crCTeMaTH3MPOBAHBI
HEPYIHBIE MECTOPOKICHUSI MarMaTUUECKOTO M MeTa-
MOpP(UUYECKOTO TeHe3MCa CKAJbHBIX CTPOUTEIbHBIX
MaTepHuayioB YKpauHbI MO IIPOCTPAHCTBEHHBIM pa3Me-
paM KapbepHBIX TOJIeif 1 MOIIHOCTU BCKPBIIITHBIX T10-
pon, BCIAENCTBUE YEro BbIIEICHBI 0a30BbIe Kapbephl B
KayeCTBE OCHOBHBIX O0BEKTOB JAaJIbHEHIIINX UCCIIEN0-
BaHUM.

IIpakTHYecKas 3HAYMMOCTb. Pe3ylbTaThl MCCieno-
BaHMS U TIOJIyYeHHAs] CUCTEMAaTU3aINsI HePYIHBIX Ka-
PBEpPOB TO3BOJUT YCOBEPIIEHCTBOBATh CYIICCTBYIO-
e 3KOJIOTO- W pecypcocOeperaromme TeXHOIOTUN
pa3pabOTKM, YYUTHIBAasE WX KOHKPETHBIC IIPOCTPaH-
CTBEHHBIC TTapaMEeTPhI, YTO 00ECTICUNT pallMOHATIBLHOE
TIPUPOIOITIOIB30BAHNE TIPU Pa3pabOTKEe MECTOPOXKIE-
HUii. BHenpeHne moMydeHHBIX Pe3ybTaTOB MO3BOJUT
MOBBICUTh (P (GEKTUBHOCTh U DKOJIOTMYECKYIO 0e30-
MaCHOCTb BeJIEHUSI TOPHBIX paboT. JlaHHas Kiaccudu-
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Purpose. Finding out and researching rational constructive parameters of foamgenerating devices. The pur-
pose is achieved through implementation of the following tasks:

- carrying out computer research on multi-nozzle foamgenerating devices and choosing rational geometric pa-
rameters and modes of their work that would provide high efficiency of washing wells with foam;

- finding out relation between geometrical shapes, parameters, work modes of foamgenerating devices and the
efficiency of foam creation while performing experimental and industrial research;

- developing and explaining the rational scheme of strap in equipment and devices for washing oil and gas wells

with foam in the process of industrial studies.
Methodology. It includes:

- experimental definition of the main parameters and work modes, considering the construction change of foam-

generating device;

- computer modelling of foam generating was performed with the purpose of optimizing its internal constructive

elements.

Findings. Relations between geometrical shapes, parameters, work modes of foamgenerating devices and the ef-

ficiency of foam generating have been established.

Originality. Experimental studies on streaming of liquid, air and foam and their mixture through constructive
elements of the equipment allow establishing regularities of the relation of the efficiency of foam generating with pa-

rameters and work modes of foamgenerating devices.
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