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Practical implications. Reasonable improvements in the design of water-lowering wells during ro-
tary drilling with backwashing for obtaining optimal hydrogeological parameters. The optimal pa-
rameters of the water lowering wells and the required decrease in the groundwater level depending
on the statistical level in the wells are established, which indicate that the total flow rate of the wa-
ter lowering wells has a dynamic nature and ranges from 4 m to 7 m., And the specific flow rate -
from 0.62 m. To 13.64 m. Recommendations for implementation are given in accordance with the
feasibility study.
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FEATURES OF FORMATION OF TECHNOGENIC LIMESTONE
DEPOSITS

The purpose of the work is to create and use patterns of segregation in the formation of man-
made deposits (tier of dumps, storage of finished products in the form of a cone) with the help of
the basic laws of theoretical mechanics.

Research methods. For decision-making methods of analysis of the patterns of segregation of
rocks during the formation of tiers of dumps were used. Statistical analysis was applied in generat-
ing random numbers. Natural studies on models with the transfer of results to existing mining in the
conditions of the Dokuchaevsk flux-dolomite company.

The results. Segregation laws become important in the formation of man-made deposits. The
theoretical basis of the physical mechanism of the phenomenon of segregation of the rock mass in
the formation of dumps and the storage of minerals or finished products in the embankments allow
to take into account the initial distribution of the fractional composition of the rock mass, which has
important practical application in the development of man-made deposits or shipments of finished
products to the customer.

Scientific novelty. Modeling the segregation of the rock mass allows predicting the quality of
the segregation effect on a sloping surface, which depends on the fractional composition of the
rock, the slope angle and the height of the cone of the dump. The dependence of the segregation ef-
fect on the height of unloading on the sloping surface of fractions of rubble 0 - 5 mm (20%) and 5 -
15 mm is established. The character of the distribution of middle size pieces in height of the cone of
the embankment and around its axis is shown.

The practical significance. The adequacy of the mathematical model considered in this paper
has been experimentally proved, which will allow us to apply the results of studies in the formation
of man-made deposits with subsequent development. It has been established that for storage condi-
tions of fraction 5-15 mm with a natural moisture and content of nonconstituent components of 20
%, the optimum height of the cone of the stockpile is 20 m, which ensures the required quality of
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rubble at the basis of the cone and the appropriate parameters for the finished product loading by
EKG-5A excavator. The height of the stockpile with high humidity should be raised to 25 m.
Key words: segregation, technogenic deposits, mining industry, fraction, excavator

Introduction. A mining process is accompanied the accumulation of large
amounts of industrial wastes, the breach of the Earth’s surface and the other negative
ecological problems. At present over 7 billion of cub.m. of overburden rock are only
accumulated in the dumps of mining enterprises of Ukraine, about 190 thousand ha of
lands are disturbed by mining works.

Passing to resource-saving technologies of extraction and processing of minerals
Is possible, in the first place, due to the complex use of raw material, by the increase
of product output of the unit involved in resource development.

Considerable part of wastes, that occurs at extraction and dressing of minerals
often presents passing minerals. Similar technogenic deposits of minerals are the ad-
ditional source of raw materials for different industries of national economy. Howev-
er, the perspective of development of similar deposits largely depends on knowledge
of distributing features of useful component in technogenic formation.

Separation processes in the bulk material of the rock mass, as a result of tech-
nological influence and natural phenomenon is segregation, largely determines the
perspective of technogenic deposit.

In practice of mining production the special value has an effect of segregation,
which shows up at pouring out dead rock dumps, forming of ore storages of the dif-
ferent functional setting both in quarries and on the industrial site mining and
processing enterprises, at pouring out of dams and dikes, in the body of technogenic
mineral deposits, at downhole hydraulic output of minerals.

The effect of segregation is widely used in practice of ore-dressing of ferrous
and non-ferrous metals. The segregation also occurs in a gaseous and liquid environ-
ment, that is used in the processes of dressing of minerals, in chemical industry.

Basic conformity to law of segregation is distinctly looked over at the visual
analysis of surface of slopes of dumps: a concentration of shallow factions in the up-
per part of slopes, large factions — in the lower part of them. The separation process
of the rock mass according to its size during the formation of piles depends on many
factors: its physical and mechanical properties, geometric parameters of surface
dumping slope, the granulometric composition of the rock and its form of separate;
grain-size distribution of rock and form of its separate pieces piling parameters — per-
formance dumping, the rate of discharge.

It is determined that during the spontaneous segregation of rock mass in the
dumps and transshipment areas are prerequisites for their selective mining, taking in-
to account the granulometric composition of the rock mass accumulated in the differ-
ent layers of the embankment to a height of the pile.

In a number of deposits, the steady statistical regularity is exposed: the qualita-
tive indices of shallow factions of mineral raw material considerably differ from the
proper descriptions in large classes. Separation of technogenic mineral deposits on
grain-size and material distributions, as a result of migration of useful components on
between pore spaces of composing species and segregation of solid components of
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pulp, naturally leads to the formation of nuclei — the original «ore bodies», which
coincides with the bulk minerals lost from enrichment.

However, for the decision of wide circle of engineering, technological and eco-
logical tasks it is necessary to know conformities to law of change of grain-size dis-
tribution, porosity, coefficient of filtration, bulk density of rocks and other qualitative
indices of the entire volume of bulk body.

Problem statement. Thus, theoretical basis for physical mechanism of the phe-
nomenon the segregation of the rock mass at pouring out of dumps and ore storage
taking into account initial grain-size distribution and warehousing technology it is ne-
cessary to consider an actual scientific task, having important practical application.
To know the laws of segregation acquires an important practical value also for that
reason, that a number of deposits found steady statistical dependence on qualitative
indices from the class size piece of rock.

The purpose of work is to establish and use of the conformities to law of segre-
gation in the formation of technogenic man-made object (tier of dump, storage of the
prepared products in the cone-type form) with the help of the fundamental laws of
theoretical mechanics. It was to: a mathematical model, firstly, to the fullest extent
we take into account the characteristics of rock (grain size, connectivity elements
among themselves, a factor of "flakiness"), secondly — the opportunity to implement
features of the formation technology of man-made object.

The main material. The first part of this problem is solved by setting this kind
of interaction that take into account the essential components (1, 2): gravity ~ Rs;
friction at the interaction between the pieces themselves and the surface, as well as
the influence of the environment (in our case, the air friction) which in turn ~ R,.

fx: fx1+dt'x1'r31_Gz'Gl'(Vx1_Vx2)+‘71
f,=f,+dt-z,-r, -G, -G,-(v,,—V,,)+0.
f=f -G-v, R’

1)

2
fZ:le—g-m+B-exp(—%]-Rz—G-vzl-Rz. @

where G;, G, are parameters, characterizing a friction between interactive objects
1 and 2 (particle — particle, particle — surface), s — an additional term takes into ac-
count the friction of the air.

The model assumed that the land filling of bulk material (throw particles — piec-
es of various sizes) and the interaction between the particles is in accordance with the
normal distribution law — the Gauss's law (3);

r-R,)
p(r)=Cep| - =R
where C, ¢ — normalization coefficients determining how the dynamics of interaction
and the average (effective) radius of the pieces.

The interaction between the particles occurs at the effective radius (Fig. 1). On
the effective radius of interaction imposed additional requirements:
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— First, it must satisfy an expression:

r=Cexp| ————
B Xp c ()

where r, r, — radius-vector, defined by the expression
r = abs(AX +i-Az).
— Second, the "reasonable” to limit the interaction space around the individual
I-th piece, including the purpose of taking into account the factor of "flakiness™ — 4,
r; S/I‘Ri+Rj ‘ (5)

An array of speeds and the provisions of the pieces is organized with the release

of the tangential and normal components (6);
v, =V, +dt- x/m v, =V, +dt- fz/m
X=X, +dt-v, z=17,+dt-v, (6)

The second component of the program specifies: the volume of the rock mass as
the total number of throw-in, the width of the discharge device performance unloader
as the frequency of a throw, dump height, parameters and angle of the surface on
which unloaded the rock mass.As an additional limit is assumed that the interaction
of a piece with the base embankment, its movement stops quickly, that is friction on
the surface of the base is sufficiently large.

The developed program allows you to specify not only the desired particle size
and characteristics of the discharge (Fig. 1, 2), but also change, to a certain extent, the
nature of the interaction between system elements (pieces of rock), the nature of the
boundary conditions, the qualitative indices of the various fractions (Fig. 2 b, ¢). The
last is extremely important to consider, when spontaneous segregation of rock mass
in the dumps and transshipment areas are prerequisites for their selective mining, tak-
ing into account the granulometric composition of the rock mass accumulated in the
different layers of the embankment to a height of the pile.

From this follows that the formation of the cone man-made mound rock mass
segregation is occurred, which leads to the formation of internal area — the nucleus in
the form of an obelisk with a predominance of the percentage content of small frac-
tions. A similar pattern of distribution of minerals in technogenic deposits has been
installed in hydraulic reclamation conglomerate in the form of a truncated cone. At
the same time within the cone the nucleus in the form of an obelisk is formed.

In the following program, we use the linear dependence of the density p of the
particle radius R of the form: p ~ (1 — 4 (R — Ry)/Ry). In this case the particle mass
m ~ Rs.

Generating random numbers and statistical analysis was carried out using
MATLAB.
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Fig. 1. Emptying three-granular material on a horizontal surface (frame animation)
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Fig. 2. The result of processing N = 500 face-off: a — the process of formation of the
layered structure tier blade, b — defined by the relationship between the density of
particles — p and radius — R; ¢ — the resulting relationship between the mass-m-R and
the radius of the particle

An analysis of the results as can be seen that the lower layer of the embankment
there is an accumulation of large fraction, and the top of the pile accumulated fines.
This is confirmed by statistics of the distribution of particles on the mean radius.
When sufficient numbers of repetitions of this process produced a smooth curve
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(Fig. 3.) Characterizing the distribution of medium-range “"piece" rock pile height
(embankment). In the case of aggravation of the fine fraction (qualitative indicator for
the fine fraction), we observe a small fraction approximation to the base of the pile.
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Fig. 3. The nature of the distribution of medium-range pieces of "rock pile height:
a — the distribution curve for the case of equal densities of different pieces,
b — distribution of the light weighting of small fractions.

Features of the redistribution of factions within the cross-sectional bulk of the
object should be considered in the process of averaging the ore mass on granulome-
tric composition the stock. If there is a certain dependence of the percentage content
of useful component of the average size of the piece, it will require a change in tech-
nology for loading and unloading at stockpiles, quality control system, the choice of
technology for processing the tailings and mining.

Features of the redistribution of factions within the cross-sectional bulk of the
object should be considered in the process of averaging the ore mass on granulome-
tric composition the stock. Since the observed dependence of the percentage content
of useful component of the average size of the piece, it requires a technology for
loading and unloading at stockpiles, quality control system, the choice of technology
for processing the tailings and mining.

So for flux enterprises characteristic is the presence of large amounts of waste
recycling to 25 % and more. The main part consists of waste fractions 0 — 15 mm,
0 — 20 mm and in some cases up to 40 mm and more. Laying waste processing by us-
ing the rotational-link conveyor or bulldozing in conjunction with road transport.

Project waste disposal for the various factories of flux enterprise provides a
model structure of dumping, i.e., the first at an angle of 12° slept part of the blade
tilted to elevation 60 m, after which the height of the stage remains unchanged. De-
pending on the technology of forming stage blade is shaped and conventional border
between the layers with a predominant content of a particular class size.
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The use of peripheral unloading dump trucks as well as the areal unloading fol-
lowed by pushing the rock bulldozer down the slope forms a smooth transition fuzzy
border 47 > 10 m between layers of fine fraction — 1, medium — 2 large and — 3,
which do not allow the subsequent selective disassembly transition regions 1-2 and 2-
3 technogenic deposits (Fig.4 a).
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Fig. 4. Layered structure of the tailings pile fluxes: a — dumping the use of road
transport, b — dumping using rotary-link belts

In the case of piling the filling conveyor body dump is consistent dumping con-
ical bodies in which segregation is the separation of the above scheme, i.e., with the
formation of the central obelisk containing predominantly small fractions (Fig. 5).
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Fig.5. Phased formation of the cone and the nucleus through the segregation
redistribution granulometric composition of rocks

H1

Through successive stages of spatial modeling dumping gravel fraction 0-15 mm
on an incline through the console spreader with departure console | = 10 m and given
the established patterns of segregation, we obtain complex isosurface, which delimit
the three characteristic layers (Fig. 6).. Thickness of the layer 1 is determined from
the condition of content fraction 0 — 5mm 80 % and amounts to an h = 7.1 m, layer 2
with 50 % of the content of the entire volume fraction 0 — 5 mm h, = 27.4 m and
layer 3 containing less than 20 % of this faction, has the power of h; = 20.5 m.
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Fig. 6. Volumetric model blade formed coherent dumping cones rotary-link conveyor

As a result of this technology, piling the interface between layers 1-2 and 2-3 has a
wavy shape (Fig. 4 b and 7), with a ridge height 44'= 4,7 m, 4h" = 2,7 m. The distance
between the ridges corresponds to the emission moldboard console | = 10 m. In this case,
provided the opportunity to accurately determine the location and parameters of volume
(Fig. 8). For their selective extraction. The defining parameters are: the initial size distri-
bution of gravel (for the duration of dumping dump taken 60 % fraction of 0 — 5 mm,
40 % fraction of 5-15 mm) radius moldboard console from the upper edge | = 10 m with
a step reinstallation 10 m between tops of neighboring cones.
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Fig. 7. Isosurface separates layers with different content of fractions 0 — 5 mm

Because in terms of transition layer has a certain order, and the layer thickness
does not exceed 4.7 m, the efficiency of its mining will depend on the applicable ex-
cavation and transportation equipment and remoteness of receiving the item. Since
the development of a second and the third layer has an important role proximity of
railway path or loading point for the shipment of commodity products, and for
2-layer arrangement of the site screening.
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3
V=196 M
Fig. 8. Volume element of the transition layer for the selective mining a) top
b) bottom layers

Given the parameters of dumps for waste recycling flux (area ranging from
25.0 ha to 37.7 ha, with an average height tiers — 60 m), it seems appropriate use sho-
vel loaders, both as excavation and transportation equipment (transportation of rocks
up to 250 m) and as a purely of extraction-loading equipment in conjunction with
dump trucks, for example, BelAZ-75481 (42 t).

Testing of the results was made on the basis of JSC "Dokuchaevsk flux-dolomite
company" So for the time of operation of JSC "DFDC" has accumulated more than 100
million m 3 of tailings limestone and dolomite, which, because of the small grain size of
0 — 15 mm long were not in demand as a commercial product. In recent years, the time
due to increasing demand for backfill material used in the development of iron ore
(mainly mining companies Krivoy Rog Basin), special interest group 0 — 5 mm, which,
among other positive characteristics and has cementing properties. On the other hand
construction companies ready to be used for construction (mainly for concrete produc-
tion) fraction of 5 — 15 mm, with a minimum content of other factions.

With the purpose of processing tailings created a technological line sequential
screening of the rock mass for the two types of commercial products — crushed stone
fractions 0 — 5 mm for laying of the area mined and crushed stone for construction
fraction of 5 — 15 mm.

An analysis of the results obtained for the case of a conical object (Fig.5.) shows
that for each horizontal section (layer) of the embankment grading redistributed ap-
propriately — dependence of the contents of large fraction relative to the axis of the
cone has a polynomial form (7), which confirms and distribution statistics particles of
mean radius (Fig. 9).
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Fig. 9. The nature of distribution medium piece of rock about the axis of the cone
(on the horizon foundation embankment)

R, =Ar’—Br?+Cr+d 7)
where the coefficients A, B and C are proportional to the normalization factor
y = (Ry x H)/(Rweg X h) and, accordingly, the density of a piece of p, the coefficient
of internal friction of granular material and the factor "flakiness™ A, d — a constant
corresponding to the proportion of the smallest fraction.

Established as a result of modeling the relationship between the average size of
a piece of rock for the selected horizontal layer on the position of this layer relative to
the base and the height of the cone (rock pile) allows to predict the quality of the se-
gregation effect on an inclined surface for the original product. Further processing of
the calculated and experimental results confirms the adequacy of the obtained ma-
thematical model that convincingly shown in Fig. 10.
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Fig. 10. Dependence of the segregation effect on the height of discharge on an
inclined surface fraction of 0-5mm (20%) and gravel fraction 5-15 mm (80%) for R
p = 0.85 mm. Solid line — experimental data for H; =10 m, H, =20 m, H; =30 m and
H4 = 40 m, dashed line — calculated data for the model
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For storage conditions of rubble fraction of 5 — 15 mm from the natural moisture
content and 20 % of the contents of sub-standard components, the optimum height of
the cone can be considered the height of 20 m, which provides the required quality of
the gravel at the base of the cone, and the optimal parameters for the face of shipping
products excavator EKG-5A (Fig. 11). dumping in case of source material with high
humidity dumping height should be increased to 25 m. This will, improve treatment
of major pieces of trapped silt particles by increasing the time shaking the motion of
particles along the slope.

M‘ & sliding plane of the breakable mass
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Fig. 11. Scheme mining conditioned area (fraction 5-15mm) from the surface of the
cone blade

Regarding the ratio of maximum height of the ledge at the N and the maximum
height of digging hgigmax Shovel should be pointed out that according to in the devel-
opment of blasted rock by power shovel height of the H, shall not exceed the maxi-
mum height of one and a half digging shovel hgigmax. Only when blasting operations
on coal mining is permitted height of the 30 m, and in some cases, with the permis-
sion of authorities State mine technical inspection, up to 40 m.

The nature of the collapse of rock determines the degree of safety in excavation
works and the possible placement of equipment in the slaughter.

Studies of the blasted rock collapse in a number of typical coal, ore, flux and the
granite quarries of the USSR showed that the maximum height of excavating the face
Is determined by the following factors: 1) the properties of the blasted mass (loosen-
ing coefficient k,, lumpiness dy.q, presence of clay inclusions), 2) the nature and pa-
rameters of the process of collapse rocks in underworking face (volume, frequency
and duration of the collapse, the depth of the collapse of rocks on the bottom of the
ledge, etc.) 3) Working size excavator (Rgigmax, Ndigmax)- This allowed for the seizure
well crushing (dwed < 20 cm), prone to collapse (K, = 1,35 — 1,5) in the absence of in-
dividual sites and slaborazryhlennyh clay inclusions (in volume over 5-6%) with a
maximum height equal to the face 2,2 — 2,7 maximum height of digging shovel.
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Because the waste is processed enrichment plants JSC «DFDK», JSC «Novo-
troitskoe Mining Factory», JSC « Komsomolsk Mining Factory» and other compa-
nies flux extraction virtually no major weak formation, the inclusion of clay (less
than 5 %), while the average size of a piece of d,, <20 cm and average rate of loosen-
ing of the k, > 1,3 a rock mass corresponds to the properties of the granular material.
So, this rock mass is prone to collapse with little underworking slaughtering and col-
lapse occur very often in small portions (over).

In selecting the permissible height of the face (Fig. 14) and connected with the
bulk-bulk (approximately uniform connectedness) rocks the main source parameter is
the maximum depth of the collapse hit rocks on the bottom of the ledge L, (m), which
is limited to a radius excavator digging horizon install Ryeny (8).

L, <R, =05 —I,~1,, (8)
where |, — the length of the excavator, m; |, — safety strip (the distance between the
edge of collapse rockslide and caterpillar excavator), m; I;; — the length of a gently
sloping plot trajectory of the bucket of the excavator, m

The band size security Iy, is aligned with rock d,, and the magnitude of the re-
quired clearance between the rotating part of the excavator and the collapse of the Iy’
at the time of the turn to unload. For species with small, medium and large-scale

lumpiness value of I, can be taken respectively 1, 2 and 3 m.
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Fig. 12. Scheme to determine the relationship of power showel and cutting
parameters

The value of Lynay, defined by the expression (8) for mining excavators EKG-
5A, ECG-8l and EKG-12,5, presented in Table.
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Table
The value of Ly for dredges
Power- | hmax | R, | by | Lomax () for lump
shovel m m |'m m shallow middle large
(dep=10-20 cm) | (d.,=20-40 cm) | (d.,= 40-60 cm)

EKG-5A [ 112 | 56 [6,0] 3,0 7,6 6,6 5,6
EKG-8I 125111378 | 4,0 10,4 9,4 8,4
EKG-12,5 | 152 | 14,396 | 5,0 13,5 12,5 11,5

Studies conducted by Yu.l. Belyakov and V.M. Vladimirov determine the max-
imum height of excavation faces for the various properties of blasted mass for the
three types of dredges.

Conclusions. Based on the foregoing, we conclude that given the height of the
stack, H = 20-25m, of which the alternate will be selected aggregates of varying qual-
ity, can be considered valid.

As the shipment fraction of 5 — 15 mm on the Lomax = 7,5 m upsets the "cap™ of
the cone is arbitrary or forced through attachment (pig), contains 73 % or more frac-
tion of 0 — 5 mm, followed by shipping it to produce backfill work. Formed the sur-
face is ready to continue the segregation of rubble.

Thus, it should be noted that our approach to solving problems and modeling of
the segregation of the rock mass can predict the quality of the segregation effect on
an inclined surface depends on the fractional composition of the rock, the angle of in-
clination and height of cone mounds. Experimentally proved the adequacy of the ma-
thematical model under consideration in the process.
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AHOTANIA
MeTo10 po00TH € CTBOPEHHS 1 BUKOPUCTAHHS 3aKOHOMIPHOCTEH cerperaiiii B (pOpMyBaHHI TEXHO-
TeHHOT'O POJIOBHIIA (SIpyC BinBaly, 30epiranHsi rOTOBOI MPOAYKIi B pOpPMi KOHYCY) 32 JOIOMOTOIO
OCHOBHHX 3aKOHIB TEOPETUYHOT MEXaHIKH.

Metoau pociaimzkeHHst. Jlji1 TpUAHATTA pilieHb Oy BUKOPUCTAaHI METOIM aHai3y 3aKOHOMIPHOC-
TeH cerperarii TipHUYMX MOpia npu GOpMyBaHHI APYCIB BiBaIiB. 3aCTOCOBAHO CTATUCTUYHUI aHAIII3
NP TeHepalil BUMAJAKOBUX 4nced. HaTypHi HociipKeHHS Ha MOJIEINISX 3 NIEPEHECEHHAM PE3yIIbTaTIB
Ha ICHYIOYI TipHUYi BUPOOKH B yMOBax J{0Ky4a€eBCHKOTO (PIIFOCO-I0JIOMITHOTO KOMOIHATY.

Pe3yabTaTn. 3akoHM cerperaiii HAOyBalOTh BaKJIMBOTO MPAKTUYHOT'O 3HAYECHHS B OpPMYyBaHHI Te-
XHOTEHHOT'O poIoBHIIA. TeopeTnyHi OCHOBU (hi3MYHOTO MEXaHI3MY SBHIIA cerperaiii ripchbKoi mMa-
cu pu (OpMyBaHHI BiJjBaJIiB Ta 30epiraHHi KOPHCHUX KOMaJHH a00 TOTOBOT MPOIYKIIi B HACHIIaX
J03BOJISIFOTh BPaxyBaTH MOYATKOBUI PO3MOALT (PaKIiHHOTO CKITy TipHHYOI MacH, IO Ma€ Bax-
JUBE MPAKTHYHE 3aCTOCYBAHHS NPU PO3pOOIl TEXHOTCHHUX POJOBHUIN a00 BiJBaHTaKEHHI TOTOBOI
MPOAYKIIiT 3aMOBHUKY.

HaykoBa HoBH3HA. MojieIFOBaHHS cerperailii FipHu401 MacH JI03BOJISIE IIPOTHO3YBATH SIKICTh ede-
KTy cerperaiii Ha HOXWJIii MOBEPXHI, fKa 3aJIeKUTH Bl PpaKIiitHOrO CKIaAy MOPOIU, KyTa HAXUITY
1 BUCOTH KOHYca BifBasly. BcranoBieHa 3aieHICTh eekTa cerperaiii Bil BACOTH PO3BAHTAKECHHS
Ha MOXUJIii noBepxHi ¢pakiiil medento 0 — 5 mm (20 %) 1 5 — 15 mm. BinoOpaxeHno xapakrep pos-
MOJIUTY KYCKIB C€peHBOI KPYITHOCTI 110 BUCOTI KOHYCa HACHITY 1 HABKOJIO HOTO BicCi.

IIpakTnyHe 3HaYeHHs. EKCTIEpUMEHTAIBHO JOBEJICHO aJIeKBATHICTh MAaTEMaTHYHOI MOJIENI pO3T-
JSHYTOI B Iill poOOTi, 110 JO3BOJUTH 3aCTOCOBYBATH PE3YNbTATH JIOJICHIIKEHb MpU (popmyBaHHI
TEXHOTCHHHX POJIOBUII 3 MOJAIBIIOK iX PO3p0oOKor0. BeTaHoBIEHO, 1m0 1T YMOB 30€piraHHs Iiie-
ocHto (dpakmii 5 — 15 MM 13 IPUPOJTHHOIO BOJIOTICTIO Ta BMICTOM HEKOHIWIIMHMX KOMITOHEHTIB
20 % onTuMalIbHAa BUCOTa KOHYCa BiiBaly ckiamae 20 M, mo 3a0e3rnedye HeoOXiqHy SKICTh Iede-
HIO B OCHOBI KOHYCa 1 JIOIIUJIbHI MpapaMeTpH AJis BiIBAaHTaKEHHS TOTOBOI MPOAYKIIIi €KCKaBaTOpPOM
EKTI'-5A. Bucora Hacumy i3 MiJBUIIEHOO BOJOTICTIO Ma€ OyTH 30bLIbIIEHA 10 25 M.

Knrouoei cnosa: cezpezayis, mexnocenni pooosuwa, 2ipHuda npomMuciosicms, ppaxkyis, exckasa-
mop

AHHOTALNUA
Heabio padoThl SBISETCS CO3AaHUE U UCIIOJIB30BAaHUE 3aKOHOMEPHOCTEH cerperanuu B GopMHUPO-
BaHWU TEXHOT€HHOTO MECTOPOXACHHUS (SIpyC OTBalla, XpaHEHHUs TOTOBOM MPOAYKIUU B hopme Ko-
HycCa) C TOMOIIIbI0 OCHOBHBIX 3aKOHOB TE€OPETHUYECKON MEXAHHUKH.

Metoabl ucciaenoBanust. J[ist npuHATHS pelIeHU ObLIIM MCIIOIB30BaHbl METObI AHATIN3a 3aKOHO-
MEpHOCTEH cerperanuy ropHbIX MOpoJ MpH GOPMUPOBAHUU SIPYCOB OTBaJIOB. IIpuMeHeH cTtaTucTu-
YECKUM aHAJIN3 MPU IeHepaluu CiydaiHbIX yuces. HarypHsle nccnenoBaHuss Ha MOAEIAX € Iepe-
HOCOM pe3yJIbTaTOB Ha CYLIECTBYIOIINE TOpHbIE BBIpAOOTKH B ycinoBHAX JloKyuaeBCKOro ¢uiroco-
JOJIOMUTHOTO KOMOHHATA.

Pe3yabTaThl. 3aK0oHBI cerperalnuy MNpuoOpeTaoT BaKHOE MPaKTHUYEeCKOe 3HaueHue B (opMHupoBa-
HUM TEXHOT€HHOI'O0 MECTOPOKIeHMA. TeopeTHuecKkue OCHOBBI (PU3MUECKOTr0 MEXaHU3Ma SIBJICHUS
cerperauuy TOpHOI Macchl pu (OPMHUPOBAHUM OTBAJIOB M XPAaHEHUU IOJIE3HBIX HCKOMAEMBIX UITU
TOTOBOM MPOAYKIIMH B HACBIMSX MMO3BOJIAIOT YUYUTHIBATh HaUaIbHOE pacipezeseHne ppakimoHHOTo
cocTaBa FOPHOM Macchl, 4YTO UMEET BaXKHOE MPAKTHUECKOE MPUMEHEHUE NP pa3padOTKe TEXHOTEH-
HBIX MECTOPOKACHUN UM OTIPY3KE TOTOBON NPOAYKIIMH 3aKa3UUKY.
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Po3spobxa pooosuwy kopuchux konanun

Hayuynasi HoBU3HA. MoJienmupoBaHKe cerperaniy ropHOH Macchl MO3BOJIET MPOTHO3UPOBATh Ka-
yecTBO 2 (eKTa cerperauy Ha HaKJIOHHOM TTOBEPXHOCTH B 3aBUCHMOCTH OT ()PaKIIMOHHOTO COCTa-
Ba MOPO/JIBI, yIJIa HAKJIOHA M BBICOTHI KOHYCa OTBaJa. Y CTAHOBIIEHA 3aBUCUMOCTD 3¢ (eKTa cerpera-
MU OT BBICOTHI PA3TPy3KHM Ha HAKJIOHHOW moBepXHOCTH (pakumii medHs 0 — 5 mm (20%) u
5 — 15 mm. OTpaxkeH xapakTep paclpeesieHus: KyCKOB CpEeHEN KPYITHOCTH IO BBICOTE KOHYcCa Ha-
CBIIIA U BOKPYT €0 OCH.

IIpakTHYeckoe 3HAYEHHE. DKCIIEPUMEHTAIIBHO JOKa3aHa a/IeKBATHOCTh MaTeMAaTUYECKOW MOJIENH,
paccMaTrpuBaeMoii B 3TOH paboTe, YTO MO3BOJIUT MPUMEHSTH PE3yIbTaThl UCCIENOBAHUN pu Gop-
MHUPOBAHUU TEXHOTEHHBIX MECTOPOKICHHI C MocieAyrolell ux pazpaboTkoil. Y CTaHOBIEHO, YTO
JUISL YCTIOBUH XpaHEHUs MIEeOHsT Gpakiuu 5 - 15 MM ¢ €CTeCTBEHHOW BIAXKHOCTBIO U COICPKAHUEM
HEKOH/JIMLIMOHHBIX KOMIIOHEHTOB 20% onTHMalbHas BbICOTa KOHYyca OTBajia cocTaBisieT 20 M, 4To
obecrieynBaeT HEOOXOJMMOE KayecTBO IOHS B OCHOBAaHUU KOHYcCa M Iefieco00pa3Hble mpapameT-
PBI U1l OTIPY3KH TOTOBOM MpoayKiuu 3kckaBatropom OKI'-5A . BeicoTa HAChIM C MOBBIIIEHHOMN
BIIQYKHOCTBIO JIOJKHA OBITh YBEITUYEHA 70 25 M.

KiroueBble cioBa: cerperaiysi, TEXHOTCHHbIE MECTOPOKIACHHUS, TOPHAst TPOMBIIIIICHHOCTb, (hpaK-
LM, DKCKaBaTop.
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