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Abstract The article presents the interim results of tests of a chamber mining system with back-
filling of mined-out space at the Korbalikhinsky mine of Sibefialymetals JSC.
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Abstract The article describes preventive measures for the prevention, localization and elimina-
tion of sources of spontaneous combustion of copyte ores, provides technology and methods
of preventive siltation when using mining systems with caving of ore and host rocks.
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METHOD OF FASTENING ORE MININGS BY ELECTRIC ARC WELDING
VALIEV N. G.}, PETROV V. P

'Ural State Mining University, Yekaterinburg, Russia
2 JSC Uralmekhanobr, Ekaterinburg, Russia

Abstract The purpose of the study of rock welding is to search for an alternative method of fas-
tening a mine workinggorresponding to the mining technical and mirgaplogical conditions

of the deposit. The analysis of the mineralogical composition of rocks established the possibility
of conducting an experiment in welding electrically conductive rocks. Electric adingelf elec-
trically conductive rocks is formed under the influence of an electric arc, which ensures the for-
mation of a monolithic layer due to the welded rock to a specified depth along the surface of the
prototypes and along the perimeter of the minenapy. For further study of the proposed method

of electric arc welding of mine workings, options have been developed for studying the properties
of altered rocks in the molten pool.

The proposed method of innovative technology for the formation of a reinforced layer of fastening
of mining workings allows: to increase the efficiency of the production of fastening of mining
workings, using ore rocks representing a structured array idings and eliminate the use of
other materials delivered to the place of fastening the mining workings.

Keywords ore, rock, electrical conductivity of rocks, electric arc welding, fastening, mining.
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ON THE NATURE OF TEMPERATURE CHANGES IN THE WORKED -OUT SPACE
AND COAL DEPOSITS

VANDYSHEV A. M., POTAPOV V. V.

Ural StateMining University, Ekaterinburg

Abstract The article discusses the results of research, the change in temperature in theuimined
space during miningperations in longwall faces and pillars of coal of various widths. For this pur-
pose, thermal sensors were installed in the working faces and coal pillars. It has been established tt
the process of temperature change lasts-#bmn®nths. Subsequently,stabilizes. The most fire
hazardous area is the area adjacent to tHllimg workings. The width of this zone is 3@ m.
Studies of temperature changes in coal pillars of various widths have shown that the most fire haz
ardous are those with a widbh4-6 m.

Keywords:hard coal, coal oxidation, fire safety, longwall face, seam, temperature sensers, self
heating of coal.
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TECHNOLOGY FOR THE DEVELOPMENT OF POLYMETALLIC ORES WITH
COMPLEX MINERALOGICAL COMPQOSITION IN UNDERGROUND CONDITIONS

GUSMANOQV F.F., POTAPOV V.V.

Ural State Mning University,[ katerinburg

Abstract The article discusses questions about the application of the pragcbedlogy in the
mining of polymetallic ores with a complex composition. Ways to improve the quality of mined
ores are also considered.

Keywords: underground mining of ore deposits, ore quality, minerals, mining block, mining sys-
tem, separate mining.
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TECHNOLOGY OF HARDENING UNSTABLE ROCK FORMATIONS WITH
SYNTHETIC RESINS IN COAL MINES

DEMIN V. F.1, ZACHAROVA A. M.}, DEMINA T. V.2

INAO ¢A. S. Saginov Karaganda Techni cal
2Ural State Nhing University,[ katerinburg

Abstract The article examines the possibilityiofplementing technological schemes for strength-
ening and stabilizing unstable rock masses in coal mines with recommendations for determining
fastening parameters in zones of geological disturbances during mining operations.

Keywords: mining, excavation soil, rock pressure, rock heaving, deformation, underground
mining, rock bolting, factors, efficiency, research, mingeplogical and miningechnical
development conditions, technological schemes, mining, types of fastening.
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THE EFFECT OF INCREASED WATER CONSUMPTION ON THE STRENGTH
OF THE FILL

BELONOGOVAV. A.

Research and Design Institute J@@ralmekhanol®, Yekaterinburg

Abstract One of the main requirements that the hardening filling mixture must meet is to ensure
the required mobility of the mixture.

The mobility of the mixture determines the possibility of accides# transport through the pipes

for a significant distance, guarantees good spreadability of the hardening mixture in the-worked
out space. The mobility of the mixture depends on theifnaal composition of the aggregate, as
well as on the optimal water content in the filling mixture.

The report shows the results of the dependence of the effect of spreading on the strength of tt
filling mixture using different astringent and inert materials.

Laboratory studies have shown that an increase in water consumption definitely leads to an in
crease in cement consumption. On average, each excess addedldfater increases the ce-
ment consumption by 5.1%.

Therefore, in order to achieve an optimal result, it is necessary to carefully monitor the water in
the filling mixture and follow the technology of its preparation.

Keywords backfill, spreadability, backfill strength, mobility of mixture.
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IMPROVEMENT OF TECHNOLOGY FOR COMBINED EXCAVATION OF THIN
ORE BODIES WITH VALUABLE MINERAL RAW MATERIALS

CHEBAN A. YU.

Khabarovsk Federal Research Center of the Far EdBtanth of the Russian Academy of Sciences,
Khabarovsk

Abstract In many deposits, significant reserves of valuable mineral raw materials are concentratec
in thin ore bodies, the development of which using traditional technologies is impractical due to
the high dilution of ores by the host rocks. The article proposeshmology that includes me-
chanical excavation of ore vein sections enriched with a useful component using a mining machin
with combined working equipment and explosive loosening of the host rocks. The miner is
equipped with cutting discs thairin slits to delineate thin, rich ore inclusions, as well as a shear-
ing disc to separate the contoured inclusion. The design of the mining machine ensures the con
bination of operating processes of combined working equipment; the rich ore mass sepamnated fro
the massif is accumulated in the combine's bunker. The implementation of the technology will
preserve the natural quality of mineral raw materials extracted from the subsoil and reduce the cos
of its subsequent processing.

Keywords noble metals, rich ore inclusions, mechanical excavation, cutting discs, chipping, ex-
plosive loosening, productivity
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ANALYSIS AND CALCULATION OF REMAINING RESERVES IN THE COAL
MINES OF THE KARAGANDA COAL

ISABEK T. K.}, BAIZBAEV M. M., BAIZBAEV M. B.?

1 Abylkas Saginov Karaganda Technical University, Karaganda
2 Republican Research Institute for Labor Protection of the Ministry of Labor and Social Protection of the
Population of the Republic of Kazakhstan, Astana

Abstract During underground mining of cogkams, a significant part of the balance reserves
remains in the subsoil in the form of pillars for various purposes (security, barrier, near geological
disturbances, etc.). Due to the increase in the depth of mining operations, the deterioration of min
ing and geological conditions for mining seams and the reduction in reserves-ashogoking

coals, the urgency of solving the problem of extracting previously abandoned coal pillars in the
Karaganda coal basin increases.

Keywords:coal mine, coal pillars, reserves.
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NEW TECHNOLOGIES IN THE FIELD OF FIXING AND INCREASING
THE STABILITY OF ROCKS IN MINE WORKINGS

KAMZINOV N.

Karaganda Technical University named after Abylkas Saginov, Karaganda

Annotation. One of the main conditions for tleenstruction of underground mine workings is to

ensure the stability of the formed rocks. The rock mass in its pure state depends on a number of

factors

- physical and mechanical properties of rocks;

- to the conditions of geological formation and rock formation;

- the degree of violation.

- concentrates complex physical processes associated with various stress fields associated
with the tendency to geodynamic phenomena, etc.

In such cases, during mining operations, various unforeseen circumstancasseays a result

of which the walls of the mine workings lose their ld@hring capacity and begin to collapse.

The stability of rocks is significantly affected by the degree of wetting of rocks, which leads to

intensive stratificationand collapse of rocks. Due to this, sections of roofing rocks have

repeatedly collapsed in coal mines, both during the excavatimmefworkings and during their

operation, the elimination of which requires significant labor and money costs, and in some case

leads to serious catastrophic consequences.

Keywords:rock, contour, destruction, mining, in rub, parameters of mining, calculation.

A very important factor is the quality of contouring of mine workings, especially when
using blasting operations. If thi@oduction chain is not uniform, then the stress concentration
around mining will be very different from a flat chain. It is known that in a pure massif, rocks are
in a state of alfound volumetric compression. When conducting mine workings, the stadgiof
librium is disturbed and static stress fields are formed in the downhole zone, the type and size ¢
which depend on the shape and size of the @esBon of the mine workings, as well as the
physical and mechanical properties of rocks. The stress ataocks significantly affects the
strength characteristics of rocks.

In the process of mining, the equilibrium state of rocks is disturbed, and therefore operating
stresses are redistributed both around the workings and before the face. In addition, depending ¢
the strength properties of rocks around production, thetevargypes of environmental conditions
T elastic and elastic.

Elastic state is typical for mining operations carried out in-signgth monolithic rocks,
inelasticin less strong rock3.he stability of rocks during mining operations using the drilling and
blasting methodis affected by both the operating pressures y and stress waves caused by the ¢
plosion of a set of explosive hole charges.

In stable rocks, when the stresses do not exceed theédongstrength of the rocks, and
the deformations do not go beyond the elastise ones, the rock chain is constant, and fixation
such as a support structure is not always required. In casesavhame of inelastic deformations
is formed around the workings, it is necessary to install an anchor D |, which has flexibility, so
that some mixing of rock3 dz$ jidgassible, otherwise the anchor may break or be damaged.

cddzWhen consi de-ariayn gysterh hinevaridus enmiag and geological
conditions, two main modes of fastener operation are distinguished: the mode of a given load an
the mode of mutually acting deformations (the anchor array men works togeth&radhen
fasteners is determined by its deformation by a moving mountain rargejnain parameters of
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fasteners are flexibility and lodakaring capacity. These modes can be interleaved and combined.
So, for example, at the first stage of work, the anchor can only support sections of split roof rocks
and work in the mode of a given load, and then switdhéanode of mutual deformation due to
an increase in deformations in the upper layers of the ggcke j -tf3 © ) &by years of expe-
rience in studying the mechanism of interaction of the "Suggoaly” system allowed us to form
the main requirements fdné approval of mine workings, which are reducedto the following:

- ensuring compliance with the shape and dimensions of thesgoen of the mine work-

ings during the entire service life;

- donotrequire an increase in the cresstion of the mine workings during its construction;

- low resistance to the movement of air flow during ventilation;

- do not require large investments.

Given the established conditions, the correct choice of a certain type of fastener occupie
a special place in the construction of mining operations, but these conditions are not always me
In practice, such types of safety anchors are often used, wdarehdecome a tradition for certain
enterprises and are used most often because employees of the enterprise are useddizidetn
But they are not always economical and do not always correspond to mining and geological con
ditions, and sometimes excavatsocarried out on stable rodBsizCage tanreasonably fixed with
an anchor line that requires expensive material.

Currenthy® dz€$, ghs anchor retainer is widely usd@ddzS Mamy different designs of an-
chor fasteners are known, but they do not always meet the requirements with certain disadvantage

We have made design changes to some of them and developed fundamentally new design
defining the scope of their application.

c dzfip] o digjte Is BN * 8zOMgIsdz’ ) 9O t6 Cdedzd dzts te ) {OL T dRY. 1t
consists of 1 metal rod, 2 heads with 3 longitudinal grooves, and 4 end parts in the form of &
truncated cone. On the outer surface of the head 2 there are 5 teeth, and 6 metal wedges are insel
into the longitudinal groove 3.

The V-bar anchorand operati@dzSage gerformed in normal mode, just like other similar
anchors. Before placing the hole, the wedge 6 is inserted into the cell 3 and slightly pressed to g
the desired vertical position. After that, the anchor is inserted into the hole 7 and the m#tal rod
is pressed or hammered in any wayith a hammer, jack, etc., so that the metal wedge completely
enters the groove. Du@ dzStq thés, the walls of the anchor head are separated from each other,
and the teeth on its surface penetrate@ltzSapctzor walls, ensuring a reliable and reliable fixa-
tion of the anchor barrel on the hole and its maximum-lweatting capacity.
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Figure 1. V-bolt anchor Figure 2. Hydraulic explosive tube anchor
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Andthe presence of teeth on the walls of the anchor head ensures reliable fixation of the
anchor shaft even in wetted pits, and in cases when the pit walls are covered with clay for-
mations® dz$ At the same time, an anchor with smooth ribbed surf@cezsSisjntt used, since
the coefficient of metal friction against such rocks decreases s@aipy gntd the bearing capac-
ity of the anchor shatft is insufficient.

In the construction of mine workings in monolithic rocks, a hydraulic explosive pipe an-
chor is recommended with high strength and insignificant rugdute€ (Fige 2) [4, 5]. Andthe
nker is made in the form of a metal pipe with teeth on the outer surface. At a distane®afr80
from the lower end, the upper end and lower part of the pipe are hermetically sealed with plugs, t
which a detonation wire with aglectric detonator is attached in the lower part. The inner cavity
of the pipe is filled with wate

Installation of tubular anchors is carried out as follows. The tubular anchor is inserted into
the hole (well) and the lower end of the piPedzSaj édongated conical nut with a thread is twisted
on its outer surface to pteld the anchor in the hole, so that the conical nut simultaneously cuts
into the hole neck, whic® dzSepstares reliable anchor retention in the hole.

] dHtcOo dz © ®iztzp " B r t&ftlzr placing hydraulic explosive tubeanchors on
the boreholes, the ends of the electric detonator conductors coming out of the pipes are connect
to the explosion circuit and activate them. A strong shock wave generated when the detonatio
wire breaks auses a hydraulic shock that acts on the walls of the metal pipe through the water
mass. Thanks to this, the metal pipe walls expand and press tightly against the hole walls, and tf
toothed protrusions are inserted into thens®© dz§, gnsuring effective and reliable fixation of
the barrel of the hydraulic explosive pipe anchor on the hole.

Currenthy® dz€, jhésanchor retainer of various modifications is widely ugedz$ Jhe
disadvantage of the known anchorage structures is that they perform only one ftivctiole of
a loadbearing structure that supports a certain thickness of rocks in the contour space of mining
However, during mining operations, there are diffecamditions for the formation of rocl®ver-
laps, cracks, and different degrees of faults. If excavations are carried out with the use of drilling
and blasting operations,gh a fault zone to a depth of 413 m is created in the contour massif
under the influence of the explosion energy, which significantly reduces the stability of rocks.
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Figure 3. Support element
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In such cases, it is necessary to create conditions for stabilizing the geological structure o
rocks outside the production contours. Tlsthe second function that the buffer lock must per-
form. This functionis intended to some extent for performing prestréssdglifers. But in such
structure® dz$, g $egnificant drawback is the complexity of tension of a riajter metal cable
when installing anchors. Wéhave developeda fundamentally new type of nkeraratamp con-
sisting of 1 metal rod [3] (Fid), a metal wedge 2 inserted into the groove at the upper end of the
metal rod, a doubisided half coupling 3 connected by an assembly ring 4 (the fastening device
can have any other design). A spring 5 is attached to the metal rod 1, the design pam@meter
whichdzS gréstaken depending on the length of the trunk and the structural state of rocks.

At the lower end of the spring, a cylindrical bushing 6 is fixed with a thread on the outer
surface, in which a support plate 7 is located in contact with the rock 8, and a traction nut 9.

At the lower end of the metal rod, a restrictive nut 10 is installed using a threaded connec-
tion, which fixes the length of the spring extension 5 and restricts the stroke of the cylindrical
sleeve 6. The value of the maximum distange | dz' ) lsEDEyM p " tdz' dzr x3@-Q Iy 2 ' dz
3 D d3JO te " dggizmiz' L "Hozle j ¥ p B2 dz® dis dBYIO Y Jci B Is @i8 dmlkzulated when
developing certificates for fixing the rock outlet during the construction of mine workings, taking
into account thestructural state of the rock mass and the value of its necessary "hardening”, de-
pending on the degree of cracking and destruction.

¢ dzC€ 5 t6 ENtker hole A is inserted and fixed with anZetermeat wedge ands&ded
half-couplings at the base of the hole. Andnkerampoules with polyester resins can be used fo
stronger attachment of the barrel head to the ipoltzS After the nker is attached to the hole, the
traction nut 9 is screwed into the cylindrical sleeve 6, which moves along the metal rod 1 to the
lower position to the restriction nut 10, while simultaneously stretching the spring, while pressing
the support late to the fixed rock

During operation, the tensioned spring, striving for compression, compresses the destroyel
rock layers, reducing cracks and preventing their further development, which significantly in-
creases the stability of rocks during the entire service life of mpegations.

We have developed a movable protective mount that can be used in combination with a
permanent or temporary nker a mount of any design during mihoigfopetations [6, 7, 8].

Figure 4. Support element for extendable mounting
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The purpose of temporary safety fasteners is to protect against a pile of rocks after the
explosion of a set of borehole charges in the process of loading the destroyed rock mass and d
signing the downhole space until the installation of temporary andapem fasteners. Such fas-
tenerdd dzScgntst of extendable cantilever beams made of a special SVP profile with a protective
coating in the form of a metal mesh, fixed to the end parts of the nker a fastener using specic
support elements (Fig. 4).

The support element consists of two side inclined elements 1 connected by parallel plat-
forms 3 of the lower and 4 of the upper. The upper platfortdzthgstd nuts with a thread similar
to the thread at the ends of the nker A. The support elef@matscrewed to the ends of the nker
a protruding from the holes, and 2 sliding consoles made of a special SVP profile are placed insid
the support elements. Before the downhole part of the mine, a metal mesh is hung on the protrudir
cantilever parts, wish prevats the penetration of exfoliating rock parts into the working area.

As the mining industry develops, the support elements are easily t@iste@pdteeplaced
with the next newly installed row of conveyor shafts.

The extendable temporary safetyldek [ &asily installed on the nker a lock and moves
without using any mechanisms, and the shape of the support elements, which repeat the shape
the extendable SVP consoles, prevents them from moving and tipping over during operation
which increases the fedy of miners.

The use of the developed types of lightweight fasteners reduces the material consumptiot
and cost of fixing mine workings, providing the necessary-leeating capacity of the fastening
and massive system and the safety of miners.
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FEATURES OF THE METHODOLOGICAL APPROACH TO PROBLEM SOLVING
DESIGN AND DEVELOPMENT OF COMPLEX DEPOSITS OF SOLID MINERALS

YAKOVLEV V. L.
Institute of Mining ofthe Ural Branch of RAS, Ekaterinburg

Abstract.The article presents the features ofriiethodological approach to solving the problems

of designing and developing complex deposits of solid minerals.

The specifics of assessing the state and substantiating the prospects for the development of t
mineral resource base of the Ural Federal District are shown.

Proposals have been formulated for the scientific and technical program being developed by th
Interdepartmental Council of the Russian Academy of Sciences for the development of the minera
resource base and its rational use "Development of the minscalroe base and technology for

the extraction and enrichment of ores of strategic metals and their extraction to ensure-the higr
tech industry of the Russian Federation".
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The article is based on the results of research on the Topic | "Methodological foundations of the strategy of intedogtetdeve

of reserves of solid mineral deposits in the dynamics of development of mining system2@2ay2
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FEATURES OF THE MINING EXCAVATOR MARKET IN RUSSIA
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Saint Petersburg Mining University, Saint Petersburg
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Abstract The article presents the market analysis of mining rope and hydraulic excavators basec
on longterm marketing researches, monitoring of production performance and supply of mining
equipment to Russia.

The production structure of domestic mining rope shovels manufactured by URALMASHPLANT
and P.G. Korobkov IZKARTEX for the period 1982023 was analyzed, as well as the dynamics

of the import structure of the rope and hydraulic excavators in-2008. Thearticle presents the

main conclusions on the analysis of the dynamics of supplies of mining excavators to mining en
terprises in Russia.
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TEST RESULTS OF THE ELECTRONIC CHARGE INITIATION SYSTEM IN THE
CONDITIONS OF THE STATE UNITARY ENTERPRISE "COIN CRUSHED STONE
PLANT"

DUBSKIKH YU. A.}, LEL Yu. 1.2, STIKHIN A. A2

1000 "Protol",Yekaterinburg
2Ural State Mining University, Yekaterinburg

Annotation. The results of testing the AVGroup AVidet electronic charge initiation system
(ESI) in the conditions of the GUP "Coin Crushed Stone Plant" quarry are considered. The cost
of blasting operations using the ASI and the currently useeetemtric Spark iniation system

are compared. It has been established that, despite the increase in the cost of blasting, ESI has
prospects in domestic quarries due to improved quality of crushing rock mass, reduced seismic
impact of the explosion and increaseddquctivity of mining equipment.

Keywords: quarry, drilling and blasting, electronic initiation system, granulometric composi-
tion, cost of blasting, oversized output.
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COMPARATIVE ANALYSIS OF MODERN DRILLING EQUIPMENT FOR OPEN -
PIT MINING

REGOTUNOV A S.

Institute of Mining of the Ural Banch of RAS Ekaterinburg

Abstract.The article presents the results of a comparative analysis of common models of drill-
ing equipment o$pherical and impagbtational action of Russian and foreign production, cur-
rently used in quarries in Russia and the CIS. The advantages and disadvantages of the consid-
ered technique are formulated. In order to best adapt to the prevailing conditioins raf
operations in quarries, the main directions for improving domestic drilling equipment are out-
lined.

Kewwords: adaptation, quarry, roller drilling, dowthe-hole drilling method, technical indica-
tors.
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PROSPECTS FOR USE IN MINING ENTERPRISES OF THREE-AXLE DUMP
TRUCKS WITH A LIFTING CAPACITY OF 30 -90 TONS

FROLOV S. G.SANDRIGAILO I. N., AREFYEV S. A., OVCHINNIKOVA T. V.
Ural State Mining University, Ekaterinburg

Abstract. The article describes threxle dump trucks with a lifting capacity of -3® tons, the

use of which is advisable in the development of manmyeral deposits. The main parameters of
these machines are given, as well as their advantages and disadvantages in comparison with tw
axle dump trucks of traditional design used today in mining enterprises.

Keywords: mineral deposits, quarries, thragle dump trucks, offoad dump trucks, twaxle
dump trucks of traditional design, tare coefficient.

l fsmdziHdzj i otej 3" dBdescd) cetteds § ftojHtedw
tc! jtodzr | OolstsmMOdstsmoe Odzr-9 O telizts dzdz.ts H T I dzdztz@ s ¢ 2" 3 G «
dzzy  bEfddzj dedez s OBk, Mijydod: dF j ckshlsr d ¢ st
O OS] Lkpjfzguhuzdeo dzj dzds M MOBESMO OdzZOdd, OB &

l sdkOj, 6HJ] Bdd ftsdzbyddzd L dOydlsy d dztsj ftg
LJgdzwydzr d3d €Ot jtodzr d3d MOdtsmeo OdzOd3( . 1 sdzr M d dzfn
dzso Sz M GHdAdR] Misds?2 &OsidzsR s s sk | daids 2 | GdO!
1 OH C OB ddztf)¥? de®RASH GR L O dlsder 2 CsL T 6 €.

RAZJ W GctokzL s sHI j dgdesMmis! s 30 Hts 90 Istsdzdg,
CodemMlsteSCydj2 d Hihjodzj o ftesdLotHmMlseoj, Ui B
mModssme Odz" .

4JGEtHdY hdqesSWs L jdvydr i MOdsMmMe Odzr Htesdl
LGMG, LiuGong,SANY, TONLY,XCMG, Wei chai, Zoomlion d Htk
odzzlstej dzdzi &3 S dIsO2MEBSA " dzgf jJ (tsMmMissW dedets zo § dzd
o tssmMimdd. IMmMjets LO fwis! dzjls dqdi3f stels Istey - tsmdz
tsmimd2mMiks AjH]jteOYEs BOY dzdyddahv o

90



ltedyuj B fsMisOodzw j i3 j dz20 tsMid2MmSdj ¢ttede j
sdtctso Odzg" HA&zW tOBBIST o ntdsHddsdh ¢ dadBOlkj. sO
BOIjtedOdzZOBBd. [ Mis! eotLHEZMNdE 2 lsfdlsjd MOdsd
o MBstesLtgkzHEs sftcj Hf EMS s i3 f SHiSGt.j @ Ols j dzvv o3
YjimSdd sBtsctejotsd My Csdz COBddr d fBHGCEL) o sd
sfydwadd, dzi sBatsHd®B &3 HdzvW ttOB®lsr o EfmMdzsedwn

[ dudtezs hdj fsLrdydd o §smMsOaCOR Ikt atidy
L Odzd BOE 5 € 5 BISANEGITONLYG MG,

UOC Htsdzw S Odedd Li Gaglond. He@dded MgsTth ®h
Mo dzw jIs MjesHdw 30% o tBh jd3 BB J &3 §2KHO)Y .
EsHEZ, O E3j M 2015 ESHO &BOMdd StdifOddd LGN
dzr 2 tewWH'Btef Deshgetcdzr = MOBRsMo Odzseo HOdzdese ts B toj d
fsHi j BdetsMmis! 8 tsls 35 HBs 90 Istsdzdz.

[Hded 3 dL dOdeBdzjj otMmistcjBBO Odgdz" = © M
dzts o led3110dzc[q’ LGMG, WwWodzwe Isfpw d&BOM ddgr dBsHj dzj 2

SO’ jtedr 2 OolktsMOdsMme Oz LGMG &sH j dzd MT96
Il i3 Misdlsj dz detsils! jets kdzdo j tefjOdd diLctr 3tk d® P @
BON ddzr 34 Istsdzdzr . sOBddzO B MCOYtslsdzOW. [ 9dac Ol

dzj f sftcj HiNlse jdadzer &5 o fter MCsd3, otHWAZ d3 57 dZzOXY H J ¢
Is:dzO>1H dzd j d@3. [ sh detsfls! Hodc Ol dzv ttOodzO 530 ¢
B dzr 2 Cteklwhd?2 dBsdki dkls HsMisdeOjls 2300 1 &.
CstesB S 82 J ﬁ]@l@d{BBﬂStG@dlS@ISHC{ISJdZW Shaanxi Fas
Galslsdz,@lso[u;fr] ts 2 [ sMisr ftMmMisOoadzw jIs Ctsi3f Odedw
dz" J mMOoismoe Odz Bsclkzls BT Is! ZC sl dzj € Istso Odzr 1]
(Weichai Group).

gkh jMmsoakzjls BsSHIWJECOYdqY HOddsSet 0o lstshnOds
Gtc;IZL1:~:1]’11~:HJyd3dztsfr]lsJB d3 SEI0ORHB" JHOE & i34 ozj lsilz j |
MO d f jtcj Hdzl CdHtctsf dzj o BOIsdyj ME B2 HBHO

[ kG 52 ﬂBlezdetsdzfi} COte’ jtodzr 2 OQolstsmMOdIsMmo O«
fsHi ¥V dsdetsils: 45 IsisHisiz 2 8,32yt o § loim®at® des s d i sdz
Bio MCOdz dzetsds. [ OMMO &BOh dde' MsMisOadv jls 30 Ikt
CMT66 COBddO COftlkdtets IsdfO. ro9dcOlsj d ¢ tsd3t
dzr 2-ydézddzntctsor 2, M dzj f sfptcj Hlse j dedgr a3 o f e MC s d
otsd3 Mytktstsdgide” &3 s ZOYH jded jd3. [BI Jd&B Hoadc Olsj dzw
hd?2 dBsdii dls HeMEdd O3 LOR 160/ idsdz. sBtesBCO §j 6]
Isj &zv Shaanxi. ltd X Jjd&zOdedd By dts L OCOL Ols+  dsC
yd mets2. [ smiskz{ dz BsMmisi Shatkdonfogetsie v sxid &g gzj -
Shaanxi Hande Axle (Weichai Group).

1B i3 d tSHdSote] d3j dedzts tsHdedd3 dL MO 7 Iswy J
LGMG Vwvodzw jIsipw OoaltsmMOssmMe Odz dzgsH jdzd RTO9O0. [ dz
Edzdo j tcmOdz dzsts 57 € HAP§Enid heis@ s [d@MMO hHOeESE)B @dzO |
dzsfilst HodcecOlsj dzv Wei chai MmMtshisQd dzy gzistc® g 02 dzin i d
Mise jdzdz" d3 o fter MEtSAd3, otSHWAZ d3 tSm dZOYHJjdzd j d3 d Istk
dedj 3. 1 td 1900 tsB/ d3ddz BOSC Md dZ3O8&0 6020 2\ RBczwb§a
HOY 3 mn Odzd yJ I P2y OB BB HIsShaanxi Fast Gear
C s d3f QispiHengshenglechnology v Mis O dzO o dzd 9 O IsMWw  Oo lstsdiZOIsd L
Misd &30 MdBOL ¢ d d ttOHdOdz dz § " dder . wtejHd . dd
ZOodzdydy cdHttsfdzgj o BOsdyui MSdas ftsHe jMsC d EMdd

(hJd ®Hdts?2 ddsjtej Mdes?2 d&sHjdz' 8 Csif Odedd L
OQolstsMOBsMo Odz dBsH j dzd CMTBED Als sdzizlzy sff) SO dzj dgdats ME&
263 BsslBf Odzdw tlsdsj yojls, ylts BEZOGCHSHOLY Csdy M

91



Olsdtetso Ols+ w9 szndzlssq’W: BJ L HSteysw dz dzi idz@zls o3
e O dzO 3. 10 HOdzdzr 2 Oo IsH@dstzmes ©az Az iis © etz dzd da
Wei chai MM dagj i smtej HMmise j dedz" d3 o f ter MC s5d3, o BHW dg
NyElstsydy a3 R dgO fplzdzsmis! Ho dc Olsj dzv 6 2600 0dz.y gy &
2100 tsB/ ®3ddz. st ¢ O -Mifsjzt jj AP sBF m FdPETJ FUQWM E
Is J dzw Shaanxi Fast Gear . HORsMo Oz tsBBtckzHIZE
Aut omobil e Il sL BZ3EPdzBsEBEy ] SEhkOdzco Hande Ax|
Lsots? Ctdifdzj SlsOydd ftcjHEMBEsIste] dZ0 L O dlsO L OH
ssdBOIdui MS 2y Mdhlsj sz Mol € d.

vjmdduyimMCd] ROLOSIjtedMmisdSd dz2OdBtsdzj j f ts5{ I
f OddGifIG, ftdeojHjde o IsOBdzdyd 1.

sOBd&JYO 1. uvjRdduyjmSdj ROLOCkjtdimsds JLCMO®tL® j tedz A

. {5H] & OosbGEMO&EMs Odd

P BCOLOB & I e T T 66 uluv9€8 RT9 | uf 660
(L cf6H] | Gdsml 65 45 65 90 35
{Ommo, 34 30 34 46 28
I &) Misq dssmis? Sk 33 26 33 64 26
[ &d dz0, & 9,50 9,10 9,67 10,50 9,50
Zdtd O, & 3,67 3,73 3,97 4,48 3,55
1" ek0, 4.45 4,02 4.25 4,30 4,30

SBdj Mdow Wstded 6 A 6 - | 6 5o | 6 = 6 5 |
[ty d 2§ esho 370 340 370 485 500
{50 dasils’ Hodc Ol 530 460 530 770 460

1 ZOydlsj dz detsjy twOMf tetsMmistcOdzj dzdjy O ctstedz =
Ctozfdzj 2h jets & sdkOj] d fwiktsets fts oj dzdyddd o
Is j » d@ANYHeavy Industry Company Limited.

HO@Rs? ofbkdvicdts?2 d@oHjd ¥ o dddj 26 Itej
ZO0 tsMd2 M tof dzS¢ ) MJi cHBWUEBK VDAY jdstin L ©tp tsHsINJO
s. [ OMMO {1 Istsets MOBsMo OO MMmMlsOadzv jIs 32 Is.
Ho G OIsjdz Weichai WP13 &shdsfls: ¥ 530 d . d
Yd sOdedj fsLotsdzwjls dzj ¢ {1 to]tislsdesify dlOjsdz: dzt€ daiz da
StcOISOn d2O Istsf dzd o 5.

[ Oh ddz0 iy jls Ctsdfdzy Clstso Ols Mw ¢ & Edsdzds diny SO dz
d2' &3 SkzLrtsoatsds BjL L OH dsj csskz Btisae@ OJ s ts Iy wisdl) @&'5 o
d Atteshts MijBw HCOLTroa0O8ls o Ikwyjdzra kmdaztsedw
Mo CBEBRAYSKTO90S fdzj o di3se dHteOo dzd yd ¢ Qfwis thyin 1OQ Ws Istdsjddn fr
vV MOBsMe OzO EOHEYIHEPEOMEOdIL o' MsC s tesydz" = H 8
Hsdz dzn = B OdzsEC . R @ANYdzjots™e SEH dtff O diapd MY § yd Odz! dzts
tcOdzr dz0 ftesydesmils! d kEMlsOdzsMmisdsr | fotcj yHj ddw
fsCOLOIjd BJMftejter adets? tOBBSIST HES 8 dzj Is.

bdnrndduyimMédy rOttOSCIjtedMmMisdSd dzOdBtsdzj 4 § ¢k
f OdsgANY, HtdojHjd o IsOBdzdyd 2.

92



vOBddYO 2. uvjndduimMSdi ROLOSCIl,tedmlsdS dSANYOts! j tsdz A

. [SHid QOoltsmMOdsme O

1 5L 0L O] d SKT90S SKT90SL | SKT105S | SKTL15S
(kL 5i6h] | Bhshk! 60 57 70 70
{Ommo, & 32 37 35 35
| &) s dsms? CkL o 33 46 35 38
[ &d %0, & 9.10 8,97 9,20 9.20
Zd6d 20, & 3.66 3.66 4.00 4.00
1T sk0, & 453 453 4.10 4.10
S Bdj MdOW ¥ 66 Bk &0 6 = 4 6 5 4 6 5 4 6 1
[ Gy dr 2 fesihe]ls, 325 325 330 330
{50 Gesmls’ Ho dGOIj d&l 530 530 530 530

s s d3f OIzafrixi Tonly Heavy Industries Co., LtdB d&zOH Oj Is Ctolzf dzj 2 h
Mswdsd s fesdLotsHmMlsoalkz M jysjrddsd o sdlOj.
BsMo Odzse o 2004 cetsHEkz GBI jdi3F tsMmMisOe ¢ tetsfdzd
ojHEMNd] tLrdydd o dr ftotsdL otsHBlsajsdze| © Ises@zz ISt
ftcdrtsHdIlsMw 35% ftesHOY IsOCdm BONddz. 1 0 2023
o jdzdyddzO tBi vy & fsMisOoatst Motsdr Ibtejatsmder 7 €O
Btsdzj dzls igsH j dz dgr 2 tWH Codf Odedd o SedzsHYO j7Is0  frjgaliz

st Odzdw TONLY L Of O] dzstso OdzO CtsdzfistelzC ydt
gz jIs o Metj?2 tMmdtsej EMddzj dedzg" 2 Istey n Mmdzts?2 dz" 2
W610L, O fjtejHdd?2 d LOHdd?2 Mjedkzj dzs' O f
ydi2. 10Hdvtzdfifsearjdd OcmifmMstcOd3d J BOAOEamdEtcds(
Oy tcQodzv s h 3, SCwltster §j tBiMfjydoOsls ff sHO dyd
Bj dedesfls! CwdeflstezSCydd cdBSCts?2 O, O LOCY,j ¢
JiodesdBz MOBsMeo OdzES § j HGEE@BG B OGd o' lipigdzco W R B J L
MOssmMo Odz dqasd v L dzOydilsg dz! dzzé¥ GtelzL s sHi ¥V d3dets s
Mlso Od3d. I BL BBy dr dzi MEBdz C58 90tdOYd?2 CkLBoO:
Bz 6 tsdz' dztetwtdc QLdets UsO gz jdeg g ts B ¥ @O o L Oo dMmd«
BsMo OdzO (Hdzw eoMmCterhd, tkH' ddzd EZcedzw), ¢ dzOH
gdzd f Wklsjteso 2.

Itsdzl "s2 ddelsjtejfp ftojHMlsOoadzw jIs o dgj Histetsy dzf
TONLY TL859 ctwkzLtsftsHI jdidshis: ¥ 40 Istsdzdz. Clsts
Bsh detsmls: 8 460 dz. . d OoalbtsdkBOIsdy) ME2 CtetsB s
dz" 2 Histetsy dz' 20 dif @spa2j5ls dig) O IsOCyJj ko j dzd yJ dadzer
f sdzdzsf tcd o sH @3z MOBsMe Oz o tsL sy desmis! ko j 6
dZOH | Y dets?2 tOBBIT o EfmMdzcedwr BJjLHBtBY ! W, 1 dzOc
d o fjtwcoalzs tyjte] ilicmMdMBEONL Y EEBEDd iy fMls-L O
ydzj dzy dzdzr | MOdtsmoe Odzr .

1 Soddzt 852 WHAMNE MW odzj Hstetsy dz' § MOd3sme Odzr
fijtejHOY HdY bttOdhf stclsdtecso Odzed™w cCBtodets? § tStoiSH T
Mdtedd TLD, MSLHOdAdDs?2 M kyjktsdk SfrlsO tOBBIST
TLD ko jdasdhyjndzkzipte ', O OCYy ] Mdedy jdz eOMAtsH Ists
dsdzsed?2 d dmMfsdz LtseaOdzdwY dy eS¢ dm, dets ftesyds n
HOdzdzets?2 Mjtedd wWodzw jlsiqpw otsL ddtsy detsfls! jY L OCOLC
oMmMCter hdzgr 7 f StctsH.

bjmdduydimMédy RrO®LOSIjtedMmisdSd dzOdetsdzj i sk
f OdZOONLY, HtedeojHjdzr o IOBAZdY] 3.

93



vOBd&Zd yo 3.

vdndedud MEdd

nOEOClsjtedmisdSs qONLO L’ | odz o

. [SHjd’ OsbksmOdsme OdO
' BCOL OB & e T Ties9 | TL855 | TL875 | TLD65 | TLD9O

Lkl 5§ SH] | ddzs 35 40 40 60 40 60

[OmMmo, & 22 26 25 30 25 30

| &) Misd ssmis? Sk 20 22 24 30 24 36

[ d&zd dz0, & 8,93 9,2 8,89 9,15 8,89 9,5

zdted 20, & 3,20 3,65 3,22 3,67 3,22 3,65

1" M0, & 3,81 4,10 3,80 3,97 3,80 3,71

stsdz;fr]dzOW Wstdkz| 6Rn6 | 606|] 6R4 6n4| 6n4| 604

[ Stesy dz 2 § tetsfme | 512 525 350 385 305 305

[ 6h dzsfmls’ HoedeO| 430 460 430 460 430 530

Ik "2 ddlsjjf § ktojitshd &3 SOL! jedy o3 Oop

fiod MsfshsOsdBs? ctbkLsfoHi j ddshlsd dqdjéls oW
& B BOh dizOBd bOHJydsdadzs? CsdemlstekSydd. [ Hd

h Ow h dtcd dzg@noGedds if @dftd. 1) .
B, M
50 4,74
4.0 3.66 3.67 3,65
30
2.0
1.0
0.0
benA3-75535A SKT90S MT96H TLDOO
tdm. 1. zdtddO OslstmMOdmths Ghsds saltelz L S SHI Y dBdz
RL tedmMkzd O 1 odHdts, vyl hdoddO Istcj ~sMmde n
%, U4 & hcftecfdzo iy DdBSMpe, O d@Bj1t jhdidets IsteOH d Yy d ts dzdzlz 8
By de' BERjIs hdeddzO COtc! jtodzes?2 OolssHBtesed d Ists(
fesweoadlsmwy oL 3y desMmis! ko j dzdydls! EkEcetsdz dzj OB sy
LdIls! L OOk dO JjJ 9" j&BSE.
vtejntsdz j] COtg! jtodz" | OolstsmMOBstsinm Oaztzj dzdsy © g
sfdzr &i3d dSOhddzOde (tdfm. 2).

94



40,0

42
34
30,0 - A
20,0
10,0
0.0

BenA3-7555A SKT9058 MT96H TLD20
tdf. 2. [OMNO OoktmMOdshne O&Eo sttizhz. S SHI Y d3dzts f

RL tedmMkzdzC O 2 odHdes, ybts BOMMO Itej - sMmde -
detsfls /-6 5 69t dzdz Bj-2B "%, da@j B 0RO MM O7 MBI M @ZO" j ¢
Lsf sHI j digdeslsy 55 s tsdzdz.

10 tedmMizdzeSy 3 HtwwdojHjdem L dzOyd dedw Ctsi ¥ Wdyd
ssmMOdismoe Odzts o .

K,
0.8
0.6
0.4
0,2
0,0
benA3-7555A SKT905 MT96H TLD%0
tdm. 3. st W¥Wdydddls IsOter QolstshH@Bsfipas@aiseo cCtolzL t
RL tdmMizdzC O 3 odHdes, ybss SstWWdydj dls IsOter
tcOo jd, ®35 fteslsdeo 0, 767 325 5nfod3ssme OdzO 1 j dzd
RABJ W Mizh jMmise jdedets d3j de' h z¥ &BOMME, Itjr shde
Lizs sfqw d3j dz@ " ( tcOMatSHES Issf dzdo O fted HOCIsdy

B3

shde &8 EOh dzOB]. sOC S OL Ok SANYISKTIS &6 iz Bis -
fsHI j Bdesmls! & 60 s ©OMRsH ksfdds O &O sHdd: Sk
dzijets 9 2 t©OLO dedyj, YddB & MOBsMe OdzO 1 j dzpy ,

Ajdz0 BHds?2 "ddZ bttj ichdscs MOEshHs OO ¢k
yjdeZ hddy A&SS5Edgzi Sl "ddz Hw Istej R sfdas? &C
60 Istsdedz SBS2HjlsSMY ©® 4,5 ©OLO Hjh j-BE55E LGB
BBj cdets s @QU@Y jodzOoL dizgj Y H 2z s fr) deeediE j dgdO IS dgi{O dijpfte O dzd o

95



l twjLizd O] MjBjMmMtsddsmis! IsteOdzemf tstelsd toctso O dzac
dzdyJ -» BOQ50, 5 MOodz dzgd¥ M HobkzrmtsMmdes?2 dBOM d d

vOCdds sBtOL A, ¢ ftojddkzh jmMsoOd Istcj m sfydze =
sfdzr 3 BOh ddzOBRd IStcOHdydsddzs?2 CtdmlstczCydd Gl

-Btsdzj j dzedL € d2 tOMmMatsH Istsf dzd e O;

-Btsdzj J HJ h8j otg QL )( oh drdzr ;

-Btsdzj § HiNjorj LOfuOMmisd;

-Ld2Oydilsj dz! dets Btsdzj § dedL COW MmjBJ Mistsd dztsfls

-3y dz2' P Ow h deddzO® BONddzr, (Mmtstslse jIsfise j dzdzts,
Medd HBtesed d bwOdhf stlsdz" § ¢ dzsh OHCd) ;

-d3d dz' P Ow MmtBMise j dzdzOW dBOMMO;

-9 MBSOV ftoshasHd BsMmis! ;

s dzi HsMIsOIC OB Istej rntsfdzer 7 MOBsMo Odztse sy dzts

-Btsdz! hz¥ Hdzd dzlz -7 d dg'ls 5( dg@zd2) Oj Is d3Odzj o toj dack

Bsd "2 ©OHdEM sotskskO;

-dzgi HsMIsOlssydzze "N dteddze S kLo O, vyl o Miskt
hddid C Ok jtody B ekl ydSOd®d d L CMCOsOsOd

stetsdzd §jtod yudmdzi dgdzr » W OCItsteseo MdziHEjIs Eyd
MOsMmMe Odzr IsteOH dyd sdedzes?2 ¢ sCafeipitaizkomadsy LiebhsrOHi-d § €
tach) , MitesjSClsdeseo Odyr HdVW Iswyjd 7 kfmkssed?2 S
ez ez ddzze d LOIwWYder j YwsHI jd&3", EH] fHtod ¢ tsc
o' MsCdj EZHOtedy j dzOGtelkzL $d, GHJ o MsCOW L O
BOh fidzed yd Odz' dzOw, COteH dzOdz' dz" 5 tSBtOL 5d3 BSIs dzd yC
oS0 fEORBj s Mk Ytk CkLtso O, Mtk
sMtsB" | botedktsL O, shBlkzt MmMdMmisj sz W ddz steOydd d
p0dr HAW Sthcedshmzbsydks? ©OBBIT o Iswyjdk R kf
or MC ke yj dzlz.

stejnishdr j COL' jtede'r | OolstsMOBEMe O® s sdalg s
My smsed fitjotsLdls! L dOydlsjtfedyz gsdpd JjfEE s iglst
cOBlST o COWL! jwOR, d&kj*hdr Gldshdls d ds djs
jdBsets dd oD sbicOdhY stelstsds, EHJj dzjls Iswyjdzr 7 L
dZ 7 &OcwkzLsS. | kOSSR bkmdsedwh {lkd &Ohddr ,
COte! jtodzgr » MOBsMe Odzse, WwWodzws Isfpw LK tstesh j2 Odz s

vtej ntsmdz | COte! jtodz" | OolssmMOdssme Odzr € dlsO2f
sdtelkzs sfMw ot dwdesedrmr MistcOdzOr &BJtcO: o RAdHJJ, R
MsOdzj, [ Ofj, [O0dO2Ldd, [detddd, [’ wddj, 1}

Hiczedn .

Il ttsmimdd L dOydlsj dz desjy SCStsdzdyd Mlsets sOCdna
odwna cSkkdd, s#dBdttd, MmOBOttseaMEset CttOW d dat

vs0OC 9 ¢ crdsdzscotse, SCobttets] Mkh jMmise dzvw j Is
GsHO 1 CMMf &z OIsdtelze Ismw yjlr .oy MOBsMo OdaOdzif AN
EdzEmj, d&O &imMsstesyHjddd tkydi?2 vdtjnlswa o Isv
2400 Ctf@sdgbls cSkzsMEO. [dd bttOdhf stclsdtelzs Is s
fjtejosLVwWIls oaMmMCter hdzr J §tStGSH' .

HOBsMe Odzr OdzOese dydats?2 RBsHj dzd SANY SKT9O0 S
9 cSklsdd dzO stsBW2MEtd Zetsdz! desdz tcOLtojL j .

I c¢crotOmMkzdzmMSd?2 kHdd¢eé dzO0 v OdzOlsiz2 M td3
10BO2COdz MEtsdz SO, OS] {CMfdzEOdkzjls SAN
tcOMmMiz dzm ¢ 2 ¥ LB&BBBdLa dzi COIsj dz' dzze W OBtdGClk. 1 toc
odwn, LOOBEPCuvOZOLEZ2MESeE & Misstesy HJj dzdi80 Micj
Adg .



1897 btejatsmder J €Ot jtodzr | OolstsmMOdzssme Odzr
¢z0Onrlsy "~ 12é& ¢ JddeftctisAchPjdaief sfitpds.dtelzé Is G tstedzz® 3
Isr 7 GeBtedzr » tOBBI c¢cujojtedsr 2 [ OcOdzOC ¢é. l BL
EyomlsSd Httotself Affstetd iy fjdsdz'BLjmoOIls: drn ftod IStcOdz
cOLtcjL" SR Oddd fomMszfdds 15 kOSdr OoltmoOd

10 doOcdzddzmMStsdz diBj Miststesy Hj dedd, dzgORSHWHM jd
HSB'™ Y NdJddzjLdes?2 tlkHr, o (SEklsddGEGIfyd et tcOB L

O ZOdkse dydy j BOh ddzr &BsHjdzd LGMG MT86H I[sOf
dzsdz [ Odzdzr ¥ ME sz B MisstesyHjdedd © MmOBOtese ME B3

10 BMmbtctsa ] dOROdzddz ©¢ vedzjetstemMC ] dzO u tsdzdz
f iz Olsdtelze spw Istej ntsMdz" 4§ COtc! jtodz" §| OolssmMOditsme
Istsdzdz, ) B j &tsdf dgdz LisHeCipfdstals Jtckzs Is k¢ tsdz’ .

Il mOBOtsaMEtsdy CtcOj 20O dstisfhei@dp@ - As HEOO td /L j8td '
WStz dzs?2 66 t©OBESISOs Is dzO Mls to vy dzlszddk!Ofigds o s Isy [ dizd
B3 Mlsstecsy Hjdedw EZedzw ¢ fwBjtejy' ¥ [raBlsMEtsets
Emf jhdes " Hjtey Odzd MEteser j Ledxidm({jic dedidso W H C

[ Oh ddzg" dBsHjdzd TONLY TLD65 dMmitsd: LEzslsipw
Lsdzsls® © uwdBdte(d.

10 0270 MEtsd3 1 {sd © cSkldd dzO ¢ O#ftojstsj
B hdzjdzdz' §] dMYyr lsOdzdY OolstsmMOissMe Oz TONLY TLE
stcOdzMtf stelsdJtczjls etedzz BOMME dqL COt! jtO dzO
f &z OlsOydd dGO" g & lof Cefifdztsgteftvte so, dzO@ kL S dr HE
COte! jtoj, dzOdedtelzjIsmw Htoddwis: twihjdd 8 yd dd
Moo Odzse ) CBdzj Mdets?2 Wistcdgz dzts?2 676 9o Htelze dnA

bolstsmMOBsMe Odzr TONLY TLD90 cGtobklL tftsHi j Bdats
90dzd MmjBwWw dO BI jSIsORr (tuve¢[] O, d2O Ecetsdz dzr n
sB dzOMiIsd .

CWWJiClsdoeo dzOW tOBBISO Itcjrntsmder 7 C Ot jtodzg" 7 C
90 Istsdedz My tsMseMmMlsokzjls HOM dzgj 2h j B wsMmiskz MY ok
OdzOdzdL O dr HBMlstsddzmise d dzj HsMIsOIE s, diBtsy dats
BOh d @dBdzd ydzets?2 SCtdmlstezCydd d dzOyoOdzO dr ftesdL
stsL O9 sH O~ .

JRurt QuULL O
1.s Otc! jtedz' 2 OolstslsteOdemy stels: MsMisswdady d ¢ Jtefmtfj ClIsd
d weelB. : 1 0BL2NO fR2.004.
2 O0tedjo }. [., o¢ddmlstcOlses s. 5. ci1jdzdyé d MmMbote
stcOdzf stels© / / | StedzOV ftotsd3 h dzj dedesls: . 2001, ~ 6
3.2ih e g -Ig tc O defiptfictsitgsls dz § 23O ddzr d tsB tsSteldH ts5a Odgdijl UH
2003:3 89 M.
4.0 OR Otets d. S. [Mmdser ©OMYJ SO ¢ Otsls jzte detv@ s 3 s tis © alf),

)
2012:110 1.
558@Gd@dHLJ I . d., sBLo#HY Jjp.dsksdsoy OCo hlsOHISiSte]
& 2 btOodhf skl &O Ot j805. sdmistlkC Wpdld. @ | & Qe jC
fnlssts C | 5t dzOW waCodsd ¢ipe, 2012.

97



U $22.271

Jusr w[ fr1fuug u

1 v
{lrtzrrevl f1or1

Y1019 .0.

gl fafd 10110
t

s
L L S O U O AL O SR 1

vul [
{ svtrf ]

MOBOLsoMSd2 AjHjLOd d 2 dhhdjHse Olsj d
[ Odz dzj o sMlstsydesets tslsH | dzj dedMOg GRS 52 OF

O dzdzts s OB Y H &ZOG Oj Isfvy  CtsdiB ddzd totso OdzdzOW  Is j R dats dzts
CtokzlstsdzOC dztsdzdzr 7 stsdzC - tkzHdzr 7 Isjdz fted tslsCtor |
sy HJdzd?2 yYJ dedesets d3ddzj eOdz? dese s Mmr te! w. 1 JjL ddal
9dJHIIsMYw fshtc] sMbOBdg] sz F o PecfH S~ cOdzd Isj dz! dzsSG ¢
tckHdsets IsjdzO d Ltsdz fesyddzéso Odedwy tsMmEkh j Mise dz
ftcj HdzZOG O] 3?2 CdeMmistclz € ydd. Lvitse j teh j dzMmlis o tso O dac
potsyds" d@3 Octe] ¢ Olgftydz sHBdRG O 'jHigdazjrdz i3] &z d = Wt OC yd 2
HokrafMmj Sydisdede o3 dzOC tsf dlilsj dz' dz" 5 B Iz dz€ j to ts i3, B j
Mste] zsotse s CtsBBO2 RO fted Md3j dzgj OolssMOBsMme Odzts
o MlsOls! jls jlsjdasddrfCetef y jdifC fetts otagddjlaz f so ™ mdls: + WWJ
Mzsy desMlstez S sk tedy 7 RBOZSEHEOMN OB d' &7 d5j MisSLEY H

sdzs Yjor jLGadsSE®OEEZH A § &) MiststesyHjddy, IstdSdj
WifMStsj tor Adzjdedj, WwjLO, &BjkSdj %$wOsSydd, Opl

METHOD FOR DEVELOPING COMPLEX -STRUCTURAL ORE BODIES
WITH USING AN IMPROVED BOOM COMBINE

CHEBAN A. YU.

Khabarovsk Federal Research Center of the Far Eastern Branch of the Russian Academy of Sciences,
Khabarovsk

Abstract.A combined technology for deegglective extraction of steeply inclined thin ore bodies
during operpit mining of complexstructured deposits of valuable mineral raw materials is pro-
posed. Disintegration of overburden and host rocks is carried out by means of an explosion leavin
a safety pillar; loosening of the thin ore body and veiningegas carried out using a boom miner

of the proposed design. The improved boom miner is equipped with a sorting unit for separating
enriched fine fractions from the ore mass, as well as ssegtion storage hopper, which ensures
nonstop operation of thboom miner when changing dump trucks under loading. The use of the
technical and technological solution proposed in the article will improve the efficiency of devel-
opment of complesstructured smalscale fields.

Keywords:gold deposits, thin oreodies, explosive and mechanical loosening, milling cutter, fine
fractions, dump truck, productivity
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CURRENT ISSUES OF QUARRYING NON-METALLIC BUILDING MATERIALS
MAMONOVA A. A.

Ural State Mining University, Yekaterinburg

Annotation. The currenproblems of the development of quarries ofmoetallic building mate-
rials, licenses as an object of investment and possible solutions to improve the situation of unin
terrupted provision of construction sites with roetallic mineral raw materials are cered.

Keywords: nonmetallic mineral raw materials, license as an object of investment, stages of field
development, economic and technological parameters of development.
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INFLUENCE OF ELECTRICAL TREATMENT ON THE GRINDING OF MATERIAL
IN A BALL MILL

AFANASIEV A. |. BOCHKOV V. S., POTAPOV V. Y., POTAPOV V. V., BOCHKOVA K. V.

Ural State Mining UniversityEkaterinburg

Abstract The article discusses the study of grinding-gnade sulfide ore before and after expos-

ing the pieces to electrical breakdown, which allows for a significant weakening of the mechanical
strength of the rock. The ore was subjected to impact destructemaaoticle size 0f25 mm,
followed by sieve analysis. After impact destruction, the rock mass was placed in separate charn
bers of the mill and crushed for 20 minutes. During the experiments, the following were measured
time (t), current value Jlin the armature circuit and shunt winding, voltage value (U), average
energy consumption (by wattmeter) and the output value of the finished product for a certain time
It has been established that the energy intensity of the grinding process ofalgdtaated ore

is almost 20% less than that of relectrified ore. It was also established that during the processes
of interaction with the processed rock in the mill, wear of the linings and grinding bodies occurs,
since metal appeared in the samglerashed ore.

Keywords electrical processing of ore, mill, lining, wear, crushing, rock, energy intensity of the
process
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APPARATUS FOR SEPARATING ROCK USING AIR
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Ural State Mining University, Ekaterinburg

Abstract The article analyzes existing devices for separating rocks using directed air flow. An
analysis of the given designs of apparatus for separating rocks showed that one is used as sepal
ing signs fortheir separation. These are friction, elasticity, shape or hardness of the useful compo-
nent and host rocks. The introduction of new devices based on one separation criterion only pa
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ical and mechanical properties of rocks, which ensures a more complete separation of minerals i
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EFFECT OF COMPOSITIONS ON PHYSICAL AND MECHANICAL
PROPERTIES OF STORED HALITE WASTE

KOLOGRIVKO A. ¢ .,KUZMICH V. ¢.

Belarusian National University of Technology, Minglelarus

Abstract The analysis of studies of mineralogical, chemical and granulometric compositions of
halite waste from ore enrichment of Starobinskoye and Verkhnekamskoye deposits is presentet
The influence of the compositions on the change in the physical and meclmaopsities of

halite waste during their storage is described.

Keywords:potash ores, halite waste, enrichment of potash ores, mineralogical, chemical and gran
ulometric compositions.
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8595 3,05,0 0,020,35 0,101,27 0,040,2 0,1-0,15 2,045
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sy Hjddw (f) Eyjlsd vitsd MSsets EZyomiss o

H4SH ity Odzgdj St tsdzj dzlstsa, %
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Zsdsd stedyud MEsd3 BGlsdetsh jdzedd G Odzdlstsar § SlshBHT 1
BOMME, Ctokzf dzsMmils! yYyOMlsdy SCtsbtsets?2 L OoadMmdls s
cOmMMdzOIsted o Gl ] SHAfMygBEMEz" § ©BtOL s Odzd Vv, Ists
Mgy imd ddd LOLdsL jwddmisrj §imsd.
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otsdzvw j Is lthJanlsOs)q’lsJ dr Mdzj Hkze h d2 EMmtej H dzj dedz" =
BB (sOBUdftgPH &) dzdz" 2 ctoOdzdzsdzj Isted yd MSEd2 MsMmisC
sso" &3 d3j stsHisdE Hdzv Mo jyjtslsmr f Odeder 7 d fmdzj 3y Oo "
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|l OdzdIsser j SlsatsH' dBeydts ~OOSISjtedL 59 Ols! ¢
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Mtej Hdzy 2 WHOBQAydhdz, 0O ysts dBEsy JIs BT Is! SB kZzMmMdztso dzj dzt

MW jtodets?2 o 2O d d tOmMmdzce dz20 cOdzdlstse’ j slsa BH

U OB dzd YO 8] H dzj dedz’ 2 CLOdzEdzs ) steduj MSd2 MeMisOs cOdkdlstse
HJ ded W

ANeOCydY (HdOdi bt yombsdy), &B

5020 | 2010 | 1005 | 05025 | 02501 | 010,005 | d3j dzj j
4tSH jtey Odzdy yomlsdy, %
038 | 147 | 3883 | 2809 | 1479 | 1258 | 3,48
U OB dzd YOMtej Hdzj dzdz’ 2 GOz dsdRj stedyj MCd2 MMisOs cOddlste !
Hj ded W
ANeOCYydw (HJO®jlte yofmisdy), BB
B 15 dzj J 32 | 2-1 | 1-05 | 05025 | 02501 | d3j dzj |
dtejHdzj § TftsHjtey Odedj yOMmisdy fejyjtsismr
2 \ 7 | 33 | 27 | 23 | 6 | 2
dtejHdjj MtsH]jtey Odedj yOfmisdy fdzj 3 Oeh jct
2 \ 5 | 27 | 25 | 22 | 9 | 10

O dzOdzdL L dz20OyJ dzd 2 3d dzj tc O dzts G dsusjnfifsCHERRp L datd Is dift
zv jls tsftejHjdds: L dOyjddwy f dztskdshisd MdazOc-0¢ h o
2,2 ¢/ Qs syl wOMNEOiede O v M §sLdydd
(NaClL,KCl, ccdzddzdflsr j d3ddzj eOdz' ) .§f dzstsdizisfnilsefr fisB ¢ of jnda
hddd MHjte Oded j 5 IswWwy j dztse s cdzd dzgd istsets d3OIsj tod C

mddiduyji MSd2 MtsmisOe, f sted mistsfls! | 9 dzOy detsfls
f dzslsdesmls! cOdzdlstsor 7 tSlatsHBe. UvOC, O0dOddL L d
stso ' 7 BIRsHEBS Q2T 90jls da kMmists?2 ydle,réj 3 efdeai jfds]
tod Mistsfiplsdd 98)5. ¢ dzOdzdL dMMmdzj Hse Oded?2 [ 5] tBKOL
SlstsBtcOdzdz" = dzO twWOL dzd yde' = G dzzs ddzOr o Msdzj tslso
Mlssmils: o ftojHjdkZOR 8l 12 HEBS 15 %, O L dz®dikdzed W

b dzOdzdL dMmidzj Hise Odzed?2 o dzOy detsflsd MS ZOH Jtelz j «
zv jiIs MmMydlsOls: jj SCtdzjBOdzdw o 9jfMm' O hdetsSdn
B Miststetsy HjddW Mmtej HdzdJ L dzOyj ded V-1d dz@y detf iglf d B4 d
dzr = JJidqrEonyjt ®KBOBRJd&HOOAEOLRdL L Oy dd?2 ¢ tsdzj
dzj 2 Ltsdzr Mdzj sso Ozt fsLotdwW jIs ~OttOCIsj@EdL ts¢
sls oLz EAS, CtSECHO o dzOy dztsfilsy B dzdL €O L dzOGyJ dzc
1,0 % Hts] o2y hashlstf jtcdtsH o f OH jdedWw SMOHEC S .

O dOdzdL tojL bkzdz sOktse dMimdzj Hseo Oded?2 BBEGOL Yts
s ddzMS sets i3 Miskksyfitdad] s BfgsOdss s’ , yls
Misd cOdzdlsseor n lsantHtse dOABHIsMY o fte HJ dzj
sCtolzy O h jAcrQls dettdniWd3j dzd M ted C sMmdetse j dedw f  dzi 2
ytse, dn EHjd des? o jtrdesMmisd. v-06, %dzed ) b J B
tOR8 5Au cdcetsMS sy MSOWw o dzOy detsfls! ¢ OdAPBtSo *
%, ftodyd dz Mmdzstclesdgdsds dp BYdEsMiIsd o sLHEZAR O Mtsslse jIs
tcOLodoOsh jiMmMw ot otcjdidided kojdzdud dzdi cdcectetsm
OBLHEZZD ®4d Isj BB BOswE@®IMESHdIS tjL S5 ko j dz
dzdv cedHtesfMitecB ydibdags Sis § joisfgls Mndedes § s h jdzdj ¢

ddzOdzdL fCOLOIjdzj?2 fhskbdsoky] cPtzdstsd" 3 Ist
adls! dn SCtdzjBOdzdw™ o &5 l)-150R 0° gcotsifd &is 3 toff) B fj) IS2O'F
G/ Yz 2z dzsilsdzj dedz' = L sdzOr MBdzj slse Odzts o .
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s sfifsB dztsfls: € tcOMmlsotstej dads W o dzv j-sigtsL ¢ ts dgded
COtefmMbssor n ftosyj Mmse o Isjdzj Mdzj slseo OdzO. ¢
IsOo dzw3 6s2 2B3g /7@Na@ItB66,53 91, 82 ¢d dzH  Of OL tsdzf Is
g. ltwd Mo d3j Mis NaS3 daO@ ) Isizf 9 tc jiedadnds o Ksdeld d3fs i ls «
Isjdzt degts dzed 4, UUd B ted ©OLHJdz des@, ¢ Mt
d fsorhjddd Bddzj eOdzdL Oydd ko j dzdyude O Isf
sfls: dz2Ofm" " jdzdz" » tOMMsdzsce dO 20 % eor h j
fMls: eorhj owLCtsMmisd ftej Mdes?2 owH' T sylsd
sz PO j s, CO0¢ d owLCtMmis! Htoj Mdets?2 o
OdzdL tjLlkzdz sOtses dMmimdzj Hiseo Odzed?2 St WWdy
Yydets?2 f dzslsdetsfmilsd d o dzOy desfplsd [ 1, 9, 12]
Misd o MsSC s dzaj tOdzdL s Odedzr = wOMMtsdztse d L
Ylstisdz HIE[GMiPs dzs f tssded yOJ di3sMisd e Odzdlstseor 7 s
(sOGBd&ZdJYO 5) .
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v OB dzd YOS SOL Ols j dzd S 54 W ¥ dydj dzls O HsRdis HsEmO YAl dedOuddEsdts of I
dzts fyls

ulsj§jdg by dzslsda ddzsmis d

n | M zOBsdss | it wdizsls| ndd d

6r 7 dz d i o b s s gg] BE S
1 dztsls dats yls o 0,70 0,700,50 0,500,30 0,300,10 0,1
l stedmlssmis! | 45 4535 3525 255 5
[ B " @wzts s dzts fifls| 1,50 1,40-1,60 1,60-1,80 1,801,95 1,95

1 dzts Is dzts iy s
< s 1,25 1,251,50 1,501,70 1,701,90 1,90

stsi WWdyd,j dzls
ydd, &/ fmils

vOC, Yt Wddz steOydetsdedsr d3 Mo ts2 Mlseo Odz, o Mssl
i s5COLOIsj dzv d3d J hdes g dzie g€ d-» Mo 2 Mlse etedz n f St
stezy jdd?2, trad j dd fMdzOBts kf dtslsdzj dzdz" j] ¢ Odzd Is't
Besmisd Ctddtndetsicj tf i MStseo. Addz Iste@yifuzOn s 2 Q fiplg 5 dzt
HEB d&ZO Wddz steOydd o MmMkzi jmMyode = fBESHOR. o ddz
Wddzt stz Is OdzOdzse d ydets 6 dzd dzd misr d3 ctekzdzls ©Od3. [ tsd
SlsatsHT Wo dzw ezt sz )@ js dzgts dizq .

O dzOdzdL tjLbEdz sOItse dMmMmdzj Hse Odzd?2 Mo 2 Mise
Yylksts 9 LOosdmMddsmisd tsls W OLBoBes MsMmMisOe O, MmMtsmlk
zseo dBsekls Brils! orHjdzjd MmMtsslse jlsMmMisoks hdj tOL
fsCOLddds. dvd3j lsy M Ijd3, MdzjHikzjl L OB, vyl
slsmizlsMlsody ydlbbiéts?2 LOSCtdtsd] tdsmisd o ko j dzd ud
Gz ddets?2, ybts sy jls Bl whdgwIs! v, d&Of ted d3d te,
odzdw e h jdOm ddg@ dGi3s s B4 dzslsdzj dedv s M tstesMmisd M
ststekzy tsdzd ME ZOH ks sMw, Misss OMisdyd MEddz o tsL H

O dzOdzdL o dzdwdedw ~dd3duj MEtsets, dddz cOdzse d Yy
dz0 W ddzydk@dzd yd MS¢dy Mots2MmMlsa ®© MEd&ZOHdelzj d3" = G Odz
fpazj nizeh dj or otsH' @ -d3g ~tPAf yjj MM H~W fu g Hzj ded 2 Mtsh
Htse Wlsifdtchpdz slso Oz M or MsCdd3d L dzOyj dedw o&3d
Sddd L dzOyj ded¥ dsd fstedmissmisd, L OedMmdd -« s Mis
MM dOdzdydj &3 OL dzdydzr = 5 Wistedsdd d tOL d3j cOd3 { te
d LJtedOdkgf hdzdzjj &dz" £ twOmMmtsdzsdy ddzd oL HEAA;
COSC ftOQoaddzts, o IsjfMmdes?2 MeavwL d Mt otj digj dzaj &3 Mk
mMsjfjdz 8 ddqsd¥ dSOydd mMdzj slseo Odzts o .

1 5C OL Ols j dzg

10,00 0,510,0 0,050,50 0,0-0,0005 0
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A MATHEMATICAL MODEL OF THE OPERATION OF MINE
COMPRESSOR UNITS

UGOLNIKOV A. V.1, POTAPQOV V. YAL, POTAPOV V. V3,
UGOLNIKOVA A. E.}, PARAMONOVA A. A2

Ural State Mining UniversityEkaterinburg
St. Petersburg Mining Universit$t. Petersburg

Abstract The efficiency in the operation of any object of the technical systeamhgved by
searching and making optimal decisions at various stages of the operation of the object. Evaluatio
of the effectiveness criteria can be obtained by mathematical modeling of alternative options anc
using their comparison or by using expert asseents.

At the same time, enlarged efficiency criteria are used: cost, productivity, energy consumption,
output controlled indicator, reliability, which, ordered by degree of importance, form a vector cri-
terion. To solve such a problem, a mathematical model gepted in the form of an inhomoge-
neous system of linear difference equations.

Keywords compressor units, pneumatic network, compressed air consumers, efficiency criteria,
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PROVISION OF CAVITATION -FREE MODES OF OPERATION OF SHAFT PUMPS

YUSUPOV T. I., UGOLNIKOV A. V.
Ural State Mining UniversityEkaterinburg

Abstract The article discusses the cavitation properties of shaft pumps. The authors present th
calculation of the actual cavitation reserve of the system. According to the authors, the main con
dition determining the reliable and economical operation of drainagglexes is to ensure cav-
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REVIEW OF DESIGNS OF DEVICES FOR SEPARATION OF ROCKS
BY FRICTION AND ELASTICITY

POTAPQOV V. Y., AFANASYEV A. |, POTAPOV V. V., GREBENKIN S. M.
PARAMONOV K. A.

Ural State Mining UniversityEkaterinburg

Abstract The article provides an overview of existing designs of apparatus for separating rocks
by friction andelasticity. An analysis of the given designs of apparatus for separating rocks showed
that friction, elasticity, shape or hardness of the useful component and host rocks are used as se
arating characteristics for their separation. The introduction of eawees based on one separa-
tion criterion only partially ensures the possibility of higimality separation of rocks. The most
promising direction in improving and designing separation devices is the creation of devices tha
use a complex of physical and amanical properties of rocks, which ensures a more complete
separation of minerals in one device.

Keywords:@nalysis, apparatus designs, rocks, separating features, friction, elasticity, shape, hard
ness.
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MINIMIZATION OF ENERGY LOSSES IN THE DISTRIBUTION OF COMPRESSED
AIR IN THE COMPRESSOR STATION

UGOLNIKQOV A. V.1, POTAPQOV V. YAL, POTAPOV V. Vi, UGOLNIKOVA A. E .},
PARAMONOVA A. A2

Abstract The efficiency in the operation of any object of the technical system is achieved by
searching and making optimal decisions at various stages of the operation of the object. Evaluatio
of the effectiveness criteria can be obtained by mathematical modélaiigrnative options and
using their comparison or by using expert assessments.

At the same time, enlarged efficiency criteria are used: cost, productivity, energy consumption,
output controlled indicator, reliability, which, ordered by degree of importance, form a vector cri-
terion. To solve such a problem, a mathematical model gepted in the form of an inhomoge-
neous system of linear difference equations.

Keywords:compressor station, pneumatic network, compressed air consumers, energy losses
thermal, hydraulic, volumetric, Nusselt criteria, Grashof criterion, differential equations.
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Abstract The article provides a method for calculating the main parameters of the manifestation
of residual reference rock pressure, taking into account its temporary nature.

It is based onhe results of field observations and analytical studies carried out on this issue. The
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ASSESSMENT OF THE MANIFESTATIONS OF HEAVING OF SOIL ROCKS IN PRE-
PARATORY WORKINGS
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INAO "Karaganda Technical University named after Abylkas Saginov", Republic of Kazakhstan
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Abstract The rock heaving imnderground mines is one of the most common varieties of mani-
festation of rock pressure. One of the conditions creating a heaving of developing roadways i
watering of workings and the high sensitivity of clay rocks to soaking. When choosing a method
of cambating heaving, first of all, the need for additional measures are determined. Based on th
research conducted in the mine conditions, the paper proposes measures to combat heaving
mine roadways.
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Institute of Mining of the Ural Branch of RA&katerinburg

Abstract: The object of the study is a fragment of the mountain massif from the Berezovsky gold mine,
which was previously mined underground. The aim of the work is to evaluate the parameters of the proces
of land reclamation after mining and assess the risksiagsdavith constructing a site on this area. Re-
search methods: Analysis of historical mining and geological data for the development of the Berezovsky
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surface failures. Based on the research, an assessment is made of the condition of the rock strata in t
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INVESTIGATION OF DEFORMATION PROCESSES IN OPERATIONAL WORKINGS
ADJACENT TO THE EXCAVATION POST

DEMIN V. F.1, ZAHAROV A. M.1, ZHUMABEKOV M. N.%, DEMINA T. V.2

INAO ¢A. S. Saginov Karaganda Technical
2Ural State Nhing University,[ katerinburg

Abstract Growth of a depth of mining and leaving from initial working off of the stocks which
are lying down in more favorable service conditions involves development annual complicating
factors of conducting mountain works. The factors, restraining achievemesntaofietres on coal
mining: idle times of breakage faces because of a deterioration it is mountain the mine the
equipment and its misfit to mining conditions. The comparative analysis of accident rate of the
clearing equipment on pits of Coal departmentwshaccident rate growth. The technological
measures developed by coal department, are directed on increase in loading and decrease in 1
cost price of coal. One of rational ways of martempering of a condition of developments and
economy of material resates is roof bolting application. Wide application anchoring fastenings

is restricted to an insufficient level of scrutiny of geomechanical processes near to developments
Application steel the polymeric and the rope anchors expediently in difficult mowgealogical

also is mountauspecifications workings out.
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Keywords: mining, excavation soil, rock pressure, rock heaving, deformation, underground
mining, rock bolting, factors, efficiency, research, mingeplogical and miningechnical
development conditions, technological schemes, mining, types of fastening.
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METHODS FOR ASSESSING THE STABILITY OF BERCHES AND SLOPES UNDER
CONDITIONS OF ANISOTROPIC MASSIVE

SATANOV ZH.R., MUSIN A.A., DALIBAEV A. ZH.
Abilkas Saginov Karaganda Technical University

Abstract The article discusses methods for assessing the stability of slopes and ledges in conditions of a
anisotropic massif. The article studies the structural stability of slopes and proposes a liniliriequil
method for calculating the stability of quasiges. They also analyze the stability of sliding surfaces using
limit equilibrium methods with vertical or horizontal shear. In addition, the authorsidenstereographic
projections to study the geological and structural conditions in aftlas western and farestern massif.

Keywords anisotropic massif, slope stability, limit equilibrium method, sliding surfaces, stereoraphic pro-
jections.
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GEOMECHANICAL SUBSTANTIATION OF MINING PARAMETERS IN THE DE-
VELOPMENT OF ORE DEPOSITS

ALDAMZHAROQV E. A.
NAO c¢cA. SKarSagamoa Techni cal Uni versity

Annotation. The field of research is being developed by the subsurface method.

The object of the studyrhe objects of the study are an underground mine.

The purpose of the master's project is to ensure the sustainability of treatment and preparaton
workings with an increase in geomechanical parameters to increase the efficiency of the development ¢
unstable mine workings.

The development of ferrous metallurgy at a high level of competition in the market is possible due
to the production of higlgrade metallurgical products, which is determined by the quality of the extracted
raw materials.

To date, the main volumes of raw material extraction in the Republic of Kazakhstan are accounted
for by the ope#pit mining of deposits with an average content of a useful component in ore not exceeding
40%.Deposits of higlguality rich ores, which make up 12.4% of the reserves, are mainlylgegmand
are developed underground.

The use of a classical layered system with the laying of the developed space at the initial stage o
mining is due to the complexity and insufficient study of geomechanical processes in the development o
rich ore deposits.

Keywords: geomechanics, mining, strength, properties of mountain ranges, VAT, deposits.
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REVIEW OF MODERN GEODETIC INSTRUMENTS FOR MONITORING
THE DEFORMATION PROCESSES OF THE EARTH'S SURFACE

VINAL'EVA E . A.
Institute of Mining,Ural Branch of the Russian Academy of Sciences, Yekaterinburg

Abstract The process of displacement of rocks develops due to the violation of the naturastsaiiass

state of the massif due to the formation of mine workings.The stresses acting in the rock mass, the ow
weight of the rocks and suffusion processes cause #teuditon and movement of the undermined rocks
into the goaf.This process, developing, reaches the surface, where dips, terraces and cracks are formed.T
displacements and deformations that capture the rock mass, as well as the earth'saniff@ogangerous

for structures located on the surface, natural and economic objects, including mine workings carried out ir
the rock mass.The relevance of this problem lies in the fact that in recent years there has been an increa
in the number of disptement and deformation processes in the world, which makes it necessary to monitor
deformation processes on the ground.For these tasks, both classical and satellite geodetic instruments :
used.However, choosing the right equipment is not an easy tatkt gets more complicated when it
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comes to different working conditions.This article reviewed geodetic equipment, featuresits choice for
monitoring deformations of the earth's surface, a comparative analysis of its advantages and disadvantag
is also given in various operating conditions.

Key words:monitoring, tacheometer, geodetic instruments, level, earth's surface, measurements, defor
mations, displacement, analysis, undermined territories.
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ANALYSIS OF MODERN METHODS FOR ASSESSING THE GEOMECHANICAL
STATE OF A ROCK MASS

DALIBAYEV A. ZH., MUSIN A. A., SATANOV ZH.R.
Abilkas Saginov Karaganda Technical Universkaraganda

Abstract.The article discusses the factors influencing the stability of the state of workings in mine
workings. The author emphasizes that stability depends on the depth of the excavation, the streng
of the ores and host rocks, the thickness of the ore body, the span of the undermining, the distan
to the working area, the adopted development system and other factors. In addition, the authc
identifies two groups of criteria for the stability of outcrofhe first, based on the strength calcu-
lation of the stability of mine workings, and the second, based on the deformation approach. Meth
ods for calculating the stability of mine workings based on strength calculations and the defor-
mation approach are cadsred. The author emphasizes that when assessing the stability of mine
workings and the load on the support, two fundamentally different approaches cengletra-

tion for given loads and for given deformations.

Keywords:sedimentary rock, GSI index, rock pressure, rock stability categories, massif quality
index.
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MONITORING OF SUBSIDENCE DEFORMATIONS IN MINES USING SYNTHETIC
APERTURE RADAR INTERFEROMETRY

ZHAO ZHONAN
Ural State Mining UniversityEkaterinburg

Abstract China is the world's second largest energgsuming country, with abundant total re-
sources but low per capita, and coal, as one of China's most important sources of energy, is parti
ularly important in its strategic position. And largeale coal miningpas caused a series of nega-
tive impacts on the basis of meeting the needs of economic development. Ground subsidenc
subsidence, building deformation and collapse caused by mining seriously threaten the safety c
people's lives and properties in miningas, so the lonterm and efficient monitoring of ground
subsidence in mining areas is of great theoretical and practical significance for disaster preventio
and mitigation. Interferometric synthetic aperture radar (INSAR), as a newIsapsea earth ob-
savation technology, has become a research hotspot in the field of mine subsidence monitoring
because of its higprecision surface deformation monitoring capability.

Keywords:Interferometric Synthetic aperture radar (SAR) techniques, mine monitoring, settle-
ment deformation, mining, coal.
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A METHOD FOR DETERMINING EXPECTED LOADS FOR IMPROVING
MINE WORKINGS

KAMZINOV N.
Karaganda Technical University named after Abylkas Saginov, Karaganda

Annotation. In this article, the forecast of expected loads is carried out by the method of boundary integral
equations with phased loading of rocks. The essence of this method lies in the fact that the process of minir
is modeled by the formation of a hole in ardisturbed plane. This is equivalent to a distortion of the initial
stress state of the massif as a result of relaxation of rocks on the contour of the mining, i.e., mining is
modeled by additional loading of the massif.
Keywords rock, contour, destruction, mining, in rub, parameters of mine workings, calculation.
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THE USE MODERN SOFTWARE IN THE DESIGN OF UNDERGOUND
MINING OPERATIONS
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Abstract.The article describes and analyzes the experience of designing of mining operations witt
the help of specialized software "Blast Maker Underground" at Mayskoye deposit.
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IMPROVING STATISTICAL MODELING MINING AND TECHNICAL TASKS
VOLKOV M.N., POTAPOV V. YA, POTAPOV V. V.

Ural State Mining UniversityEkaterinburg

Abstract The article presents the results of simulation modeling of complex geomechanical prob-
lems. Which allows us to take into account the instability of the input information characterizing
the rock mass, loads and impacts, the properties of structural matdeadgpproximation of the
calculation model to real situations, etc. For simulation modeling, the monte carlo method (mcm)
Is proposed, the essence of which is in repeated drawing of random information by computer ran
dom number sensors with their subsequeansformation in accordance with the established law

of sampling distribution, assessment of geomechanical risk or reliability. The experimental data
presented show that measurement errors in most cases have distributions that differ from normi.
onesHistograms of the distribution of vertical and horizontal loads for three random input param-
eters are presented.

Keywords:simulation modeling, monte carlo method, geomechanical risks, models, loads, histo-
grams, angle of internal friction.
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Abstract.Modern software for modeling and designing engineering facilities is characterized by
interactive 3dimensional graphics, higtuality visualization of surfaces and object models, as
well as a usefriendly interface. Threglimensional visualization (3D gphics) of a thredimen-

sional model of an object provides a comprehensive study of the features of its structure. It pro
vides an opportunity for interactive work with the model (performing various geometric transfor-
mations, making constructivehanges with subsequent viewing from various angles, obtaining
numerical results specifying the quantitative relationships of model elements), as well as the for-
mation of various technological and constructive objects within the model, consideration and com-
parison of various acceptable options.
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GEOCYPHROVIZATION OF ENDOGENOUS DECRYPTION SIGNALS WATER
PROPERTIES IN SOLVING ENVIRONMENTAL ENGINEERING PROBLEMS WHEN
CONSTRUCTION OF MINING FACILITIES AND HYDRAULIC ENGINEERING

CONSTRUCTION

TIMOKHIN A.V., YAKOVLEV A.M., TITOV R. S., KANTEMIROV V. D.

Institute of Mining, Ural Branch of the Russian Academy of Sciences, Yekaterinburg

Annotation. The article reveals the parameters of electrometry signals in connection with the water
properties of the geomedium during environmental engineering assessment. The procedure ar
approach of forming prototypes of endogenous measurements, in combinatidopaeigraphic
and geodetic works, well drilling and core study, are illustrated. Examples of research and inter-
pretation in abnormal conditions of SOUMORTH zoning are selected: from naturally saline
soils of arid climate, sentdeserts and derts to the zone of circumpolar distribution of permafrost
and permafrost, with complex karst overlay, assessment of pollution by industrial products and
liquid waste. Geocyphrovization in the interpretation of endogenous signals is understood as a
apprach that eliminates errors in the interpretation of digital doubles due to overcoming the harm-
ful effects of equivalence principles known in geophysics.
Keywords geological and geophysical research, assessment of the water state, digitalization o
endogenous signals, industry 4.0, environmental engineering solutions.
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DESIGNING UNDERGROUND MINING OF ORE DEPOSITS USING MODERN
SOFTWARE

TOMILOV A. D.

Research and Design Institftd SC ¢ Ur a | mekdtehnirdourgp b r €

Abstract.As part of the design of the development of reserves of the Podolsk deposit, ore frame:s
created in the MICROMINE program based on a block model, as well as the axes of capital work-
ings created in the DATAMINE program, were taken as a basis. The desigepafgtory and
cutting workings, as well as the division of the ore field into panels, strips and mining units
chambers, was carried out directly in the DESWIK software by the geotechnology laboratory of
the mining science department of Uralmekhanobr.JSC

The Deswik software package allows you to obtain the desired cut in real time and work in the
plane required at the moment. After constructing a 3D model in the main CAD module, further
design is carried out using additional program modutesinectionsad dependencies are created

in accordance with the reasonable direction and order of mining of excavation units. The order o
excavation of preparatory workings is set, taking into account the time of their commissioning.
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After aligning the ore mining calendar, a report is created showing the annual productivity, content
and quantity of the useful component by year, divided into mining areas.

The constructed model allows us to find optimal technological solutions for conducting mining
operations and determine the influence of the parameters of mining technological processes on tt
technical and economic indicators of the project. Using DESVélKvare, if you have certain
skills, helps you quickly complete large projects, as well as make their adjustments if necessary
and obtain an accurate assessment of the qualitative and quantitative indicators of the project.
Keywords:software, Deswik, mining design, planning, digitalization.
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GEOINFORMATION SUPPORT AND DATA PROCESSING AT THE STAGE OF OB-
TAINING A LICENSE FOR THE USE OF MINERAL RESOURCES
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Annotation. Stepby-step instructions and the need for geoinformation data at the stages of ob-
taining a license, preparing project documentation and operating the place of birth of minerals.
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FACTORS OF MARKETING REGULATION OF SUSTAINABLE DEVELOPMENT
OF MINING ENTERPRISES

SOBIROVA &H. R.
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Abstract The article isdlevoted to the study of the influence of factors on marketing regulation of
sustainable development of mining enterprises. Factors, their influence on marketing regulatior
and methods for managing these factors are noted. A brief overview of the infiiéact®rs and

ways of their regulation is provided.

Keywords marketing regulation, mining enterprises, factors, development, activities.
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SPECIFIC FEATURES OF LOCATION OF THE MINING INDUSTRY
IN THE REGION

NAZARMATOV A. A.

Mining-metallurgical institute of TajikistarChkalovsk

Abstract The articlediscusses issues related to the location of the mining industry in the region.

The principles and factors of location of the mining industry are classified. The distinctive features
that are absorbed in the placement of the mining industry are shown.pBolbhems associated

with placement and ways to solve them are indicated. The influence of natural resources on th
development and location of the mining industry, as well as the influence of the location of the
mining industry on the development of thgimal economy, is noted.

Keywords location, mining industry, factors, influence, region.
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enterprises. Some issues that are important for human resource management in mining enterpris
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