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ABSTRACT

The authors of this paper describe the face transport system that ensures the stripping of ore bodies
using the underground development method with inclined narrow workings driven downward, including
in conditions of increased water cut. The face transport system will allow the preparation of a new 500-
thousand-ton mine with minimum general construction and mining construction works as well. The
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Peer-reviewed: 21 September 2020 methods of rock development using hydraulic impulse or mechanical shock machines, which are under
Accepted: 14 October 2020 development. For deep and ultra-deep developments starting from 250-300 m and deeper, a new

technical solution is given for the construction of a downhole mine airlift with the lowest capital and
operating costs and sufficiently high reliability and productivity. New technical solutions will ensure the
radical transition of the technological concept of mining production from the drilling-and-blasting cyclic
to blastless continuous-flow one.
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air lift.
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KeH)XapnapAabliH CyNaHFaH XafaaubiHAA XKOFapblAaH TOMEHre Kapai Kenbey
Ka3banapmeH KeH aeHenepiH awy npobaemanapbiHbiH, KaHa welwimaepi
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TYWNIHAEME

MakKanaga »ep acTbl 94iCiMeH KOFapblgaH TOMEHTE, OHbIH, iWiHAE *KOFapbl CyNaHY XKafaalblHAA OTeTiH
Kili KMMmanbl Kenbey KasbanapmeH KeH AeHenepiH awyabl KAMTAaMaCbI3 eTETiH KeHXKap-KeiK KelleHiHiH,
cunatTamachl 6epinegi. KeHxap-Keik KelweHi }Kannbl KYpblbiC }KaHe Tay-KeH KYPbIabIC }KYMbICTapbIHbIH,

Makana kendi: 15 Keipkyiiex 2020 eH, a3 KenemimeH eHimginiri 500 MblH, TOHHafa AEWiHr KaHa KeHiWTi KasyFa AaliblHAayFa MYMKIHAIK

PeyerseHmmen emmi: 21 KbipKyliex bepeai. Makanaga xobanbik a3ipneyge TypfaH TMAPOUMNYNLCTI HEMECe MeXaHUKasblK COKKbIL
2020 MalUWHaNapAblH, KOMEriMEH Tay-KeH MAccacblH UrepysiH, apblifblll emec 94iciHe Kellyi TEXHUKaNbIK,
KabbindaHdbl: 14 KazaH 2020 TYpFblaaH HerizgenreH. 250 - 300 m »KaHe 0f,aH Aa TepeH TepeHAiKTe Tay-KeH KYMbICTAaPbIH KYpPri3y yLwWiH

YKETKINIKTI }KOFapbl CEHIMAINIK NEH BHIMAINIKTI KAMTamMacbI3 eTe OTbIPbIMN, eH a3 KypAeni }aHe naganaHy
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WbIFbIHAAPbI 6ap YHFbIMAibIK —LUAXTanblK MNHEBMATUKa/blK KeTepriwTi opHaTy 6oMblHWA KaHa
TEXHUKANbIK LWewWiMm yCbiHbIAbl. aHa TexHUKanblK wewimaep Tybereini Typae Tay-KeH eHAIPICiHiH,
TEXHONOTUANBIK, TYXKbIPbIMAAMAChIH BYpFblNay-*Kapy LMKAIHEH ¥Kapblafbill eMeC 8HAIPICKe aybICTbipyFa
MYMKIHAIK 6epeai.
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AHHOTAUMUA

B cTaTbe gaeTca onncaHue 3a60MHO-TPAHCMOPTHOTO KOMMJ/IEKca, 06ecrneynBaloLLero BCKpbITUE PYAHbIX
Ten NoA3eMHbIM CNoCO60M HAKAOHHLIMM BbipaboOTKaMM Masioro CeYeHMUs, NPOXOAUMbBIMU CBEPXY
BHM3, B TOM UYMCNE U B YCNOBUAX NOBbILWEHHON 06BOAHEHHOCTU. 3a60MHO-TPAHCMOPTHbBIN KOMMNAEKC
NO3BO/IUT C MUHWMANbHbIMWU OBLLECTPOUTENIBHBIMU U TOPHOCTPOUTENbHBIMU O0BbEMamu paboT
NOArOTOBUTb K OTPABOTKE HOBbIN PYAHMK C NPOM3BOAUTENLHOCTLIO 40 500 ThiC. T. B CTaTbe TEXHUYECKU
060CHOBaH nepexos, NPoxoa4eckmx paboT Ha 6e3B3pbiBHbIE NOTOYHbIE METOAbl Pa3paboTKM ropHo
Maccbl C MOMOLWbBIO FUAPOUMMYALCHLIX WM  MEXaHOYAapHbIX MAalUMH, HaxogAawMecs B
KOHCTPYKTOPCKOW pa3paboTke. s raybokux n ceepxrnybokunx paspaboTtok, HaunHas ot 250 - 300 m 1
rny6xe [aéTcA  HOBOE TEXHMYECKOE pELIEHMe MO YCTPOMCTBY  CKBAKMHHOTO  LUIAXTHOTO
NHEBMOMOABEMHMKA, UMEIOWEr0 HaMMeHbLUME KanwTajbHble W 3KCMayaTaluMOHHble 3aTpaTbl nNpu
obecrneyeHnM [OOCTaTOYHO BLICOKOW HAAENKHOCTM U MPOU3BOAMTENBHOCTM. HOBbLIX TexHWYeckue
peLleHnn NO3BO/AT B CBOEN OCHOBE M3MEHUTb TEXHO/NIOMMYECKYIO KOHLEMLUMIO rOpHOA06bIBAOLLErO
Npou3BOACTBa C BYPOB3PbIBHOW LIMKINYECKON Ha 6E3B3PbIBHYHO MOTOUHYO.

Kntodeebie €a1068d: BCKPbITUE MECTOPOMKAEHWUsA, HAK/IOHHAA BblPaboTKa, rMAPOUMMYAbCHAA MyLUKa,
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Bbykmykoe Hukonaii Cadeakacosuy

WHpopmayusa o6 asmopax:

Akademuk HAH PK, dokmop mexHu4eckux HayK, npogeccop dunuana PITl «HayuoHanbHsIl yeHmp
KomrnekcHol nepepabomku nose3Helx uckonaemolx Pecriybauku KazaxcmaH» «IHCmumym 20pHo20
dena um. [.A. KyHaesa», 2. Anmamel, KazaxcmaH. 3nekmpoHHas noyma: n.buktukov@mail.ru, ORCID
ID: https.//orcid.org/0000-0001-6370-8557

F'ymeHHukoe EezeHuli CmenaHosuy

Cmapwuli Hay4yHbil compydHuk ®unuana PITl «HayuoHaneHell yeHMp KomnaekcHol nepepabomku
nosesHbix uckonaemsix Pecnybauku KasaxcmaH» «MHcmumym 2opHoeo dena um. [. A. KyHaeea»,
Jlabopamopus mexHosnoz2uu nod3emHol  pa3pabomru pyoHbIXx MecmopoxcdeHul, Aamamel,
KazaxcmaH. 3nekmpoHHaa noyma: e.qumennikov@mail.ru, https://orcid.org/0000—0001—7564—444X

AcaHos ApcmaHbek Aene3zosuy

00KmMop mexHuUYecKux HayKk, npogeccop, Kbipewbisckuli 2ocydapcmeeHHsili  yHusepcumem
cmpoumenbcmea, mpaHcriopma u apxumekmypsi um. H. McaHosa, KeipebiscmaH, 720024, 2. buwkek,
yn. Mandeibaesa 346, e-mail: Asanov52@mail.ru

Mawamaeea lynb3ada AnubexkosHa

Maaucmp dunuana PIT] «HayuoHanbHbe!l yeHmp KomnaekcHol nepepabomku nose3HsiX UCKONaembIx
Pecnybauku KaszaxcmaH» «UHcmumym 2opHozo Oena um. [. A. KyHaesa», Jlabopamopusa
mexHoso2uu nodzemHoli pazpabomku pydHsix mecmopoxdeHudl, ORCID ID: https://orcid.org/0000-
0002-9363-631X; E-mail: gulzada_90_90@mail.ru



mailto:gulzada_90_90@mail.ru

KomnnekcHoe Wcnonb3oBaHne MuHepanbHoro Coipbs. Ned (315), 2020

ISSN-L 2616-6445, ISSN 2224-5243

Introduction

This research contains an engineering study of
transition of road heading to blastless continuous-
flow methods of rock development using hydraulic
impulse or mechanical shock machines, which are
under development. New rock cutting machines are
designed for blastless continuous breaking of hard
and hardest rocks right in the face [1, 2, 3, 4]. These
new tools give the opportunity to use the most
efficient and safe pipeline transportation on inclined
drives to deliver the developed rock from the face to
the surface [5, 6, 7]. The developed new technical
proposals and methods of mining operations are
aimed at technical and technological support of the
replenishment of the mineral resources in the
Republic of Kazakhstan and the preservation of the
industrial potential of processing enterprises with
due account for the current trend of depletion of
large deposits.

At the territory of Kazakhstan, mainly in
undeveloped areas, there are several thousands of
small gold, and rare metal deposits, which due to
their limited reserves, geological conditions of
occurrence, and the composition of useful
components are classified either as marginal or
unrecoverable ones.

One of the main tasks of the mining industry,
specializing mainly on hard ores and rocks, is the
technical and technological support of the transition
from cyclic technologies to continuous-flow ones
using new technical means that can make mining
enterprises commercially more efficient [8, 9, 10,
11].

Over the past decades, the situation with the
replenishment of raw materials of the Republic of
Kazakhstan has significantly worsened. Mining of
numerous deposits with small or hard-to-recover
reserves using such traditional technologies as
drilling and blasting has practically no economic
prospects.

There arose a long-felt need for significant
modernization of the exploration, stripping and
development of polymetallic and other deposits.

Developing a face of inclined working

During several years the Mining Institute after
D.A. Kunayev has been searching for new
technological solutions to reduce the cost of mine
construction and, therefore, the mining cost. At the
same time, the emphasis is placed on the mining of

small deposits of valuable ores and metals that are
not yet developed.

This requires new technical solutions that
should significantly reduce capital and operating
costs, for example, through the use of process charts
for steeply inclined stripping by means of
conveyorways equipped with a hydraulic pipeline
transport capable of both driving these workings and
stoping.

Currently, the work is carried out for creating
equipment for fine-fraction breaking of hard ores
and rocks using powerful impulse water jet devices,
and for medium-hard rocks, using mechanical
impact devices with an electromagnetic drive [1, 2,
3].

The creation of a new cost-effective process
chart for stripping ore bodies, which can also be
effectively used for their development, is based on
the continuous-flow and safe driving of steeply
dipping workings from the surface, including in the
conditions of increased water cut in the rock mass.

Backtracking from the drilling and blasting
method of roadheading and mining to the hydraulic
impulse breaking using an electric drive will
significantly reduce the amount of ventilation and
ventilation means in full compliance with sanitary
standards for the mine atmosphere due to the
environmental friendliness of the process.

Figure 1 shows a drawing of the design of the
GPE-1200 mud-pulse gun with a 600 kJ useful power
of water jet. According to calculations, the technical
performance of one GPE-1200 reaches 500
thousand tons per vyear, while the standard
performance for a heading face when using a drilling
and blasting method is 40 thousand tons per year
[2]. Figure 2 shows a photo of an experimental
sample of a small mud-pulse gun with a 24 kJ water
impact power.

Process charts for stripping ore bodies

A process chart is proposed for stripping new
deposits by means of a pair of steeply inclined
conveyorways with a cross section of no more than
10 m? each (Fig. 3 and 4), at that with the sections of
a lowered height for the purpose of more
convenient maintenance of the working roof and its
fastening, mainly with rods and a grid.

During the roadheading period, both inclined
workings are equipped with a pair of looped
hydraulic pipelines moving after the radheading to
deliver the rock mass from the bottom to the surface
(Figures 5 and 6).
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Ore body 1 is stripped by means of two inclined
lateral
circumference of ore body 3 along the host rocks.

workings 1 and 2 with two-sided

The slope of workings is 30 - 35°.
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Figure 1 - Drawing of the design of the GPE-1200
mud-pulse gun

1 — Gun tube; 2 — Compression space of weak
electrolyte; 3 — Spark gap;
13 — Set pressure stop valve; 15 —
Aerohydrodynamic channel; 17 — Muffler; 18 — Water
charge nozzle

For the operation, one of them is equipped with
a ring hydrotransport pipeline to deliver the flow of
waste rock to the surface. The working 2 is equipped
with a pipeline for supplying material from the
surface to the mining areas for backfilling.

Hydraulic pipeline transport

The main problem when driving underground
mine workings using continuous-flow method is the
transportation of the broken rock mass from the
face to the surface, or to the general mine, i.e.
mainline vehicles. The problematic link here is the
build-up of the transport line following the advance
of the heading face while a point of unloading of the
rock mass is situated at one permanent place.

The predominant type of transport equipment
for horizontal tunneling and stoping is roller belt
conveyors, which can only be docked if a load is

overturned, which poses many associated problems.
The belt conveyors are completely unsuitable for
downward driving of inclined workings with a slope
of over 30°, often in conditions of high water inflow
into the face.

Figure 2 - Experimental sample of a mud-pulse gun

Figure 3 - Process chart for stripping and preparation of
a compact ore body

1-Ventilation steeply inclined shaft;
3- Conveyor steeply inclined shaft;
4- Orts; 5- Panel steeply inclined stub headings; 9-
Freezers’ compartment.
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Figure 4 - Cross section of the stripping plane 1-1
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1- Annular drift; 4 — First transport ort;
6- Pump chamber; 7- Water collector; 8- Electric
substation chamber.

The solution to the problem may lie in the
creation of an efficient hydraulic pipeline transport,
for example, with ball separators of bulk cargo,
which simultaneously acts as pistons and scrapers.
By means of water-jet washing such separators can
avoid jamming in the places of loading and
discharging [5, 6].

To increase the performance of
hydrotransportation from deep horizons, it is
possible to use high-pressure air boost along the
route.

A technical problem of the hydro-pipeline
transport is that the broken rock must be lump, and
this is rather successfully solved by using rock cutting
mud-pulse equipment.

According to Fig. 4 and 5, the unit is located in a
steeply dipping working 1 with the face 2 flooded
with water and includes a pair of looped pipelines 3
with half-ring connections 4 and 5.

The pipeline is sectioned using nipples 6 ensuring
unhindered sliding of the annular pipeline following
the advance of the working face along the metal
linings 7. Gravity movement of the pipeline system,
depending on the slope angle, from the stop in the
face 2 or from any pusher on the surface is not
shown.

Free floating hollow ball scrapers8 made of
fiberglass (for instance) are placed in the pipeline
cavity. The upper semicircle 5 in the empty branch
has an unloading slot 9 above the receiving hopper
for the transported material.

Figure 5 - Face transport system in plan view

The lower semicircle of the pipeline 5 along its
inner perimeter is tightly connected to the annular
conduit 10. Inside its cavity, there is a freely
rotatable hoop 11 equipped with blades 12.

Figure 6 - Face transport system in side view

At the place of coupling of the empty branch of
the annular pipeline 7 and the annular conduit 10, a
limited-swing spring-loaded retainer 13 is mounted
to fix the ball scrapers8 that can simultaneously
interact with the blades 12.

The section of the empty branch above the fixed
ball scrapers8 is connected using a bypass pipeline
14 with the cavity of the annular conduit 8 near its
second coupling point with the dumping branch of
the pipeline 3.

The top of the conduit 8 is tightly connected to a
single-compartment loading and displacement
chamber 15 containing a pair of opposed valves
controlled by a reciprocating drive 16 and a high-
pressure water injection system 17 to inject water
into its cavity.

To supply water into the displacement chamber
15 at the time of displacement of bulk cargo from it
into the annular conduit with pressure higher than
the working pressure in the transport pipeline 3, the
pressure system 17 from the pump of control water
pumping point 18 from the face is equipped with a
throttle valve 19.

The upper part of the empty branch of the
annular pipeline 3 is equipped with a pressure pipe
20 connected to a hydraulic pump (not shown in the
drawing), ensuring a supply of powerful stream of
clarified water into the cavity of pipeline 3.

In the descending order, next after the half-ring
4, there are telescopic pipes 21 for building up the
transport pipeline with new sections of pipes as the
drifting face 2 moves forward. The lower half-ring 5
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is equipped with holes 22 for attaching the hydraulic
mud-pulse driving gun 23 (Fig. 1).

To rehandling the broken fine-fraction ore or rock
from the flooded face 2 into the receiving chute of
the displacement chamber 15, a suspension device
is used consisting of the main pipeline 24 and a
looped part 25 as well as a freely rotatable manually
controlled pipe 26 telescopically mounted at the
face end. The suction end of the pipe 26 is equipped
with fingered rippers 27, and a water jet nozzle 28,
which is connected to the cavity of the annular
pipeline 3. Similar ball scrapers8 are placed inside
the looped pipeline 24 and 25, while its annular
branch 25 is equipped with a discharge slot 29.

For deep horizons, the dumping branch of the
hydrotransport pipeline is located along the length
of the route and is equipped with a high-pressure
pneumatic pipeline 30 with normally closed valves
31 with pressure exceeding the local hydraulic one.
The valves 31 can be either automatic, triggered by
mechanical expansion of the bulk cargo, or with
remote control.

The work of the transport system is managed by
3 operators. The operation begins with the
development of the wall face of the inclined working
with a hydraulic mud-pulse device 21. One operator
controls the operation of the hydraulic gun, the
second one controls the reloader, and the third one
controls the operation of the loading chamber.

The clarified water blower on the surface
dynamically moves the water flow with the
developed rock and the ball scrapers 8. The latter
ones can have different speed of movement in the
empty branch and get accumulated on the retainer
13. When they are retained the water flow in the
bypass pipeline 14 sharply increases, which rotates
the hoop 11 with the blades 12 in the annular
conduit 10. The blades periodically interact with the
loading and displacement chamber 15. At the same
time, each blade together with the rock pushes the
retainer 14 and let the next ball scraper 8 into the
annular part 5 of the pipeline and further along the
dumping branch.

To reload the broken fine-grained rock or ore
from the flooded face 2 into the receiving chute of
the loading and displacement chamber 15, the
pressure water is supplied to the suspended tubular
device 30, 31 from the bypass pipeline 14 using a
flexible sleeve 28 into the telescopic pipe 26.

The water jet forces the ball scrapers 8 to move
ringwise resulting in the suction of a mixture of
bottomhole water and bulk material, which is made
moved by pins 27 of the rotary nozzles 32 manually
or mechanically. Through the clear opening 29, the

water-rock mixture is discharged into the chute,
while the water is drained back into the face and
removed by the pump 18 located on the surface
along the dumping branch of the transport pipeline
3.

To increase the efficiency of the unit operating at
great mining depths, the dumping branch of the
pipeline is connected to the pneumatic injection
pipeline 30 with a compressed air pressure higher
than the local hydraulic pressure in the transport
pipeline and is separated from it with a back
pressure valve 31.

To drive inclined workings in dry face conditions,
it is possible to use, with some modernization,
existing continuously operating rock loading
machines, for example, 1PNB-2 by the Kopeysk
machine plant (RF).

The modernization includes the remodeling of
one of the swinging arms to the opposite movement
of both shoveling arms, the replacement of the
scraper conveyor with a shortened belt conveyor
and the installation of a pressure blade conveyor
above the main conveyor belt, which fixes the load
on the main conveyor belt.

Vertical stripping

For deep mining, as an example of an innovative
solution related to the delivery of rock mass to the
surface, a new design of a borehole pneumatic lift is
proposed, which differs from other designed
modifications with rolling elastic seals.

Attempts to create an effective pneumatic lift
were undertaken at the design stage by many
Institutes of the former USSR. However, all solutions
related to effective sealing between the pneumatic
carriage and the shaft walls were hindered by
practically impossible technical conditions and
requirements to contact surfaces, which were made
of antifriction polymeric materials up to the shaft
lagging. The actual operating conditions of mine
shafts and lifts do not allow the use of such
solutions.

The result of the proposed solution is a
pneumatic lift (Fig. 7 and 8) with a balanced circuit,
which includes two vertical transport mine workings
1 and 2 connected at the bottom with a linkage 3. Air
blowers 6 are mounted between bridges 4 and 5 in
linkage 3 with the possibility of alternate suction or
injection into workings 1 and 2.

Each of the workings is equipped with the same
type of cargo platforms in the form of cylindrical
walls 7 and 8, respectively, with a sealed top floor 9
and a sealed bottom floor 10 equipped with a
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normally open hatch 11. Due to this, the cavities of
the platforms can be used as an emergency exit onto
the surface. Moreover, the opening in the bottom
floor 10 is used for the maintenance of the unit. In
this case, the mine vehilces 12 are mainly dumpers
on the floors 9.

The side walls 7 and 8 of the platforms are
equipped with at least two pairs of mutually parallel
annular grooves 13. Each pair of grooves 13 contains
toroid ends of elastic rolling seals 13 made mainly of
synthetic polyurethane elastomer. Each seal in the
area of the grooves contains a circle of fixing balls
15, mainly made of lightweight plastic materials.
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Figure 7 - Overview drawing of the balanced
pneumatic lift
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Figure 8 - Side elevation of the pneumatic lift’s
platform

Walls of cylinders and grooves in the zone of
interaction with the rolling seals must be covered
with anti-friction materials or polished.

The inner parts of the platforms are equipped, for
example, with annular water collectors 16 that have
a hydraulic connection 17 with the friction surfaces

of the rolling seals 14, with the surfaces of the
grooves and walls of the platform cylinders. Water
here serves both as a lubricant and a coolant of
friction surfaces.

An unusable liquid or gaseous medium is pumped
into the cavity of rolling seals 14 with a thrust
pressure on the walls of the enclosing mine that is
higher than the working air pressure under the
platforms created by the blowers 6.

When the blowers 6 are switched on to inject air
into one of the workings and, accordingly, to suck
from the other one, there arises a lifting force, which
raises the loaded platform onto the surface and
simultaneously lowers down the empty platform.

When the platforms move, expanded elastic
seals 13 of the friction walls of the vertical workings
roll around them without slipping, while slipping on
the polished and water-moistened side surface of
the grooves and cylindrical walls of the platforms. At
this, the seals are securely fixed due to the aligned
grooves and balls inside the elastic shells.

Conclusions

The use of a pneumatic lift with rolling seals will
ensure underground mining at unlimited depth with
the least wear-out of the seals and high reliability of
their operation. Here, the requirements to the
quality of the surfaces of borehole walls, fixed, for
example, with smooth-walled tubing, and the
requirements to the axial deviations of the
boreholes themselves are significantly lower.

New means and methods for preparing ore
bodies for underground mining will significantly
simplify the mining technology and considerably
decrease the amount of work for the development
of mines’ surface and the physical volume of mining
operations. Consequently, the productivity of the
mine as well as environmental and industrial safety
will be significantly enhanced.

Conflicts of interest

On behalf of all authors, the corresponding author
states that there is no conflict of interest.

Acknowledgements

The work has been performed within the
framework of the ARO5131126 project "Creation of
Machines and Technology for Continuous Breaking
of Hard Ores and Rocks Using Hyperacoustic
Emissions of Hydraulic Charges




Complex Use of Mineral Resources. Ne4 (315), 2020 ISSN-L 2616-6445, ISSN 2224-5243

(1]
(2]
(3]
(4]

(5]
(6]

(7]

(8]

(9]

(10]

(11]

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

Cite this article as: Buktukov N.S., Gumennikov E. S., Asanov A.A. Mashataeva G. A. New solutions to the problems of stripping of ore bodies
using inclined workings driven downward in conditions of increased water cut. Kompleksnoe Ispol’zovanie Mineral’nogo Syr’a. = Complex
Use of Mineral Resources = Mineraldik Shikisattardy Keshendi Paidalanu. - 2020. Ne 4 (315), pp. 25-32.
https://doi.org/10.31643/2020/6445.33

Jlnteparypa
MaTtTuc u ap. be33pbiBHbIE TEXHONOTMM  A06bI4KM TBEPAbIX MONE3HbIX MCKONaemblx. HoBocmbupck: M3-8o CO PAH, 2007
MaTteHT KG Ne2128, M'mapoyaapHoe ycTponcteo AcaHoB A.A., F'ymeHHuKos E.C. Broan. Ne2, 28.02.2019.
AtaHoB . A. TngponmnynbCHble YCTaHOBKM ANA pa3pyleHna ropHbix nopog — K.: Buwa wkona, 1987. — 155 c.
Manracynbl H., f'ymeHHuKoB E.C. HeKoTopble acnekTbl npouecca rMapouMMY/IbCHOM TEXHONOTUWN Pa3pyLUEHUA KpPemnKkux
nopoa//Tpyasl UTA um. [.A.KyHaeBa: «HayyHO-TexHUYecKoe obecrneyeHne ropHoro npomsBoAacTean», T. 83, 2013, c. 59-63.
Mynyxos K.K. TpaHcnopTHble mallunHbl Ha ropHbix Npeanpuatuax CLUA. M.: Hegpa. 1981
MaTteHT Poccuitckoin deaepaummn 1505861, YCTpOiCTBO Ana TPAHCMOPTUPOBKM Cbinydmnx rpysos/ N'ymeHHukos E.C., ony6a.
23.12.89. bron. Ne47, 1989.
MaTteHT Poccuiickoit Geaepaumm 1530546, YcTaHOBKa A1 MMAPABANYECKOro Nogbeéma cbinydero rpysa/ l'ymernHukos E. C.,
ony6n. 07.09.89. bron. Ne33, 1986.
anracynbl H., TymeHHukos E.C. MepcnekTusbl OTPabOTKM ManblXx MECTOPONKAEHUM C MUCNONb30BAHWEM MOTOYHOM
TexHonorun/ - N3a-so: KASHUTY um. K.U.CaTtnaesa, UHcTUTYT meTannyprum n oboraweHus, Aamatsl, Ne3, 2018 r., ¢ 7-14.
*anracynbl H., N'ymeHHukoB E.C. HoBan 6e3B3pbiBHaA ropHaa TexHonorus. B c¢6. Tpyaos MexayH. Hay4HO-MPAKT. KOH.
«Mpobaembl KOMMNIEKCHOTO OCBOEHWA MUHEPaNbHOro cbipbs JanbHero BocToka», Xabaposck, 2005.
Yanracynbl H., Butumbaes M.XK., l'ymeHHunkos E.C. Hosan 6e383pbiBHaA TEXHONOMMA BEAEHMA rOpHbIX paboT. // U3sectua
BYy30B. [OpHbIl }KypHan. — 2006. — Ne 2. — C. 10-14.
byktykos H. C., l'ymeHHukoB E. C. HoBasa TexHO/NOrMA Ha OCHOBE TMAPOMMMYAbCHOTO Pa3pyLleHWUsA TOPHbIX NOposd —
NepcneKkTUBHbINA NyTb K 3GHEKTUBHOMY OCBOEHMIO 3eMHbIX Heap. KoMnaekcHoe Mcnosib3oBaHMe MUHEPAsIbHOrO CbipbA.
306(3), 7-14. https://doi.org/10.31643/2018/6445.11

Reference

Matthies et al. Bezvzryvnyye tekhnologii dobychi tverdykh poleznykh iskopayemykh [Non-explosive technologies for the
extraction of solid minerals]. Novosibirsk: Iz-vo SO RAN, 2007. (In Russian).

Patent KG Ne2128, Gidroudarnoye ustroystvo Asanov A.A., Gumennikov Ye.S. Byull. [Patent KG N22128, Hydro-hammer
device Asanov A.A., Gumennikov E.S. Bull.]. Ne2, 28.02.2019. (In Russian).

Atanov G.A. Gidroimpul'snyye ustanovki dlya razrusheniya gornykh porod [Hydropulse installations for destruction of rocks
- Kiev]. Vishcha shkola, 1987. — 155 s. (In Russian).

Zhalgasuly N., Gumennikov Ye.S. Nekotoryye aspekty protsessa gidroimpul'snoy tekhnologii razrusheniya krepkikh porod
[Some aspects of the process of hydraulic impulse technology of destruction of hard rocks]. //Trudy IGD im. D.A.Kunayeva:
«Nauchno-tekhnicheskoye obespecheniye gornogo proizvodstva [Scientific and technical support of mining]», t. 83, Almaty,
2013, s. 59-63. (In Russian).

Mulukhov K.K. Transportnyye mashiny na gornykh predpriyatiyakh SSHA. [Transport vehicles in the US mining enterprises].
M.: Nedra. 1981. (In Russian).

Patent Rossiyskoy Federatsii 1505861, Ustroystvo dlya transportirovki sypuchikh gruzov [Patent of the Russian Federation
1505861, Device for transportation of bulk cargo] / Gumennikov Ye.S., opubl. 23.12.89. Byul. Ne47, 1989. (In Russian).
Patent Rossiyskoy Federatsii 1530546, Ustanovka dlya gidravlicheskogo pod"yoma sypuchego gruza [Patent of the Russian
Federation 1530546, Installation for hydraulic lifting of bulk cargo] / Gumennikov Ye. S.. Byul. Ne33, 1986. (In Russian).
Zhalgasuly N., Gumennikov Ye.S. Perspektivy otrabotki malykh mestorozhdeniy s ispol'zovaniyem potochnoy tekhnologii
[Prospects for the development of small deposits using flow technology] / - Izd-vo: KAZNITU im. K.l.Satpayeva, Institut
metallurgii i obogashcheniya, Almaty, Ne3, 2018 g., s 7-14. (In Russian).

Zhalgasuly N., Gumennikov Ye.S. Novaya bezvzryvnaya gornaya tekhnologiya. V sb. trudov Mezhdun. nauchno-prakt. konf.
«Problemy kompleksnogo osvoyeniya mineral'nogo syr'ya Dal'nego Vostoka» [New blast-free mining technology. On Sat.
Proceedings of the International. scientific and practical. conf. "Problems of the integrated development of mineral raw
materials in the Far East"], Khabarovsk, 2005. (In Russian).

Zhalgasuly N., Bitimbayev M. ZH., Gumennikov Ye.S. Novaya bezvzryvnaya tekhnologiya vedeniya gornykh rabot [New blast-
free mining technology. // Izvestiya vuzov. Mining Journal] // Izvestiya vuzov. Gornyy zhurnal. — 2006. — Ne 2. — S. 10-14.

Buktukov N.S, Gumennikov E.S. Novaya tekhnologiya na osnove gidroimpul'snogo razrusheniya gornykh porod —
perspektivnyy put' k effektivnomu osvoyeniyu zemnykh nedr [A new mud-pulse rocks destruction technology is a prospect
to the effective earth reclamation] // Kompleksnoe Ispol’zovanie Mineral’nogo Syr’a = Complex Use of Mineral Resources,
306(3), 7-14. (In Russian). https://doi.org/10.31643/2018/6445.11



https://doi.org/10.31643/2020/6445.31
https://doi.org/10.31643/2018/6445.11

