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KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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RESEARCH OF POSSIBLE ZONES
OF INELASTIC DEFORMATION OF ROCK MASS

Abstract. In the given work the sizes of conditional zones of inelastic deformations near mine excavations are
determined at the combined development of the “Akzhal” deposit. Numerical analysis was carried out by the method
of boundary integral equations with a stepwise loading of the rock mass. Modeling of geomechanical processes was
carried out by an elastoplastic model of deformation. The refinement of physical and mechanical properties of rocks
was carried out with the help of RocLab. In preparing the initial data for numerical analysis, the main strength index
of rock mass was the geological index of strength GSI. When specifying the strength parameters, a transition is
established from the strength of the sample to the strength of the rock mass. The research was carried out with the
mine excavations at a depth of 100 to 500 m with a lateral pressure coefficient of 0.6 to 1. The dependence of the
sizes and shapes of the possible zones of inelastic deformation around the mine excavations on the coefficient of
lateral pressure and the depth of the excavations was established. Based on the results obtained, it is possible to
assess the geomechanical state of the contour part of the rock mass, and also take into account the choice of types
and parameters of fastening of mine excavations.

Keywords: zones of inelastic deformations, geological index of strength, strength criteria, numerical analysis,
joint condition, coefficient of lateral pressure, mine excavations.

Introduction. The technogenic impact on the untouched rock mass leads to a change in the stress-
strain state of rocks in the contour part of the mass. More preferable in justifying the stability parameters
of mine excavations are numerical methods of investigation, which allow a lot of possible initial data to be
taken into account.

Numerical simulation allows to quickly analyze the geomechanical state of the mass due to instan-
taneous interpretation of the change in the stress-strain state of the rock mass and the visualization. The
advantageous aspect of numerical simulation is the creation of an identical geomechanical model of the
investigated area with maximum allowance for the mining-geological and mining-technical conditions of
the deposit.

The task of the research work is to determine the size of the given zones of inelastic deformations
(fracture zones) near the mine excavations in the conditions of the “Akzhal” deposit.

Materials and methods. When assessing the stability of mine excavations, it is very important to
choose the correct model for the behavior of the contour part of the rock mass. First of all, it must take
into account the possibility of non-linear deformation of rocks near the mine excavations and the
possibility of developing a zone of destruction in area [1].

To determine the possible zones of rock destruction (zones of inelastic deformations) around the mine
excavations, a method of step-by-step loading by the method of boundary integral equations was adopted,
which is implemented using the Hi-Fi application program developed at the Karaganda State Technical
University.

Hi-Fi programs allow to take into account a wide variety of forms and sections of preparatory and
cleaning excavations, the influence of a number of located excavations for the development of an effective
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method of supporting workings and developments of steeply falling ore bodies, joint condition of rock
mass, which is an important factor for the correct determination of the fracture zone. In addition, the
calculation program is easily adapted to various mining and geological conditions [2].

The task of modeling is to determine the coordinates of the joint contour, based on information on the
stress-strain state of the mass. In this case, the vertical section of the mass with a notch is considered, the
geometry of which was determined by typical sections of the production. The contour is represented by a
polygon. The geometry of this polygon is given by the coordinates of the nodes (vertices of the polygon).
Since the entire region outside the output contour is an infinite number of points, and a numerical analysis
of the stress state at all points is impossible, in our case we confine ourselves to considering a finite
number of points (n) located in a strictly defined order. All the investigated points are located on the rays
(m) emerging from the middle of the sections at a fixed distance from each other on the ray (figure 1).

y

Figure 1 — Scheme of the location of the scanning beams

Carrying out the mine excavations violates the natural state of the rock mass, which leads to
additional loading of the mass. This additional loading is divided into a number of stages. At each stage of
loading, there is a stress-strain state of an elastic mass with a variable internal boundary (an elastoplastic
problem is solved). At the first stage, this boundary is the output contour. At the second stage - the contour
of the fracture zone that occurs during the first stage, etc. In this case, at each stage of loading on the
internal circuit of the voltage the values are preserved, achieved at the previous stage of loading. It is
assumed that the rock mass that fall into the fracture zone during further loading do not exert a resistance
to deformation of the elastic part of the mass. Thus, at each loading stage, additional elastic displacements
on the inner boundary of the elastic part of the mass take place without resistance, same as for a non-
reinforced contour. At the same time, the deformations of this contour accumulated at previous stages
remain unchanged [3].

Numerical analysis does not limit the number of destruction criteria, therefore, the shearing (Mohr-
Coulomb) and discontinuous (the largest deformation stretching) criterion are used simultaneously.

The contours of the fracture zone are determined by the following equation [4]:

n

rn=R0(1+p_sz, M)

nkK

where R, — radius (width) of excavation; p = yH — voltage acting in an untouched mass; K — maximum
tangential stresses, n — number of stages of loading.
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One of the main difficulties in the numerical simulation of geomechanical problems is the absence of
initial data - parameters of the mechanical behavior of the rock mass.

The use of certain patterns of behavior of the rock mass, available in modern numerical analysis
programs, becomes difficult or practically impossible if there is no reliable initial data for the parameters
of the adopted (chosen) model.

The initial data for the calculation includes the geometric characteristics and mining-geological
conditions of the mine excavations, the strength properties of the rock mass, additional information on the
presence in the rock layers of the planes of weakening of the ordered joint condition, weak interlayers, as
well as geological disturbance and the wetting of a particular deposit.

The preparation of the initial data for numerical analysis was carried out with the help of the program
RocLab, which allows to quickly determining the strength parameters of the rock mass on the basis of the
criterion of destruction of Hoek-Brown and Mohr-Coulomb.

One of the important parameters of the initial data is the indicator of the Geological Strength Index
(GSI), proposed by Evert Hoek in the 90s of the last century [5].

The GSI indicator is determined by the diagram shown in figure 2, based on the results of processing
mine studies.

GEQLODGICAL STREMGTH INDEX (GSI) - T &
FOR JOINTED BLOCKY ROCK MASSES 8 & o
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1wty milung of argular and roundied
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Figure 2 — GSI Indicator Definition Chart

The index is the initial data for refining the physical and mechanical properties of rocks using the
RocLab program. The definition of GSI indicator is based on correlations [6]:
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GSI = RMR - 5 )

where RMR — the rating of the rock mass by Bieniawski [7] is defined as follows.

To clarify the strength parameters of the rock mass, detailed information is required on the physical
and mechanical properties of rocks, which were determined on the basis of technical documents and
mining-geological data of the “Akzhal” deposit. The “Akzhal” deposit is represented by rock formations.
The ore-bearing rocks are mass, occasionally skarned and hornfelsed limestones and siltstones. Breeds are
generally characterized as strong and medium strength.

RocLab program introduced the following data:

- intact uniaxial compression strength (sigci) - 60 MPa;

- geological index of strength (GSI) — 55;

- unbroken rock parameter (mi) — 10 (for limestone);

- disturbance factor (D) — 0 (characterizes the good quality of shooting works);

- intact modulus (Ei) — 21000 MPa (for limestone);

- the depth of the location of the excavations (H) varied from 100 to 500 m;

- the bulk weight of rocks (y) is 2.7 t/m’ or 0.027 MN/t’.

When specifying the physic-mechanical properties of rocks, the following results were obtained:

- the cohesion of rock mass (figure 3a) varied from 0.9 MPa (at a depth of 100 m) to 1.9 MPa (at a
depth of 500 m);

- the friction angle (figure 3b) changed from 39 degrees (at a depth of 500 m) to 51 degrees (at 100 m);

- tensile strength — 0.202 MPa, uniaxial compressive strength — 4.826 MPa.

z 55
1,8 g «
o 5 50
a 16 @
g g \
> 3]
G 14 W 45
3 @©
S 12 s
2 40 —~
1 [T
08 35 T T T T T !
0 100 200 300 400 500 600 0 100 200 300 400 500 600
Depth of the location of the excavations, m Depth of the location of the excavations, m
a b

Figure 3 — Graphs of the change in the cohesion (a) and the friction angle (b)
of the rock mass, depending on the depth of the mine excavation

Figure 4 shows the strength passport of the rock mass of the “Akzhal” deposit, depending on the
depth of the mine excavations.

Also, when determining the strength parameters of rocks, the coefficient of structural attenuation was
established, the value of which is 0.08.

The obtained data were used as initial data in a numerical analysis to determine the conditional zone
of inelastic deformations (ZID) of rock mass around the mine excavations located at a depth of 100 to 500 m.

In the program of numerical analysis of the stress-strain state of the rock mass, the strength para-
meters of the rocks are given by the dimensionless coefficient in the joints Gcomp/YH and C/yH (figure 5).
Also, as initial data, the friction angle of the rocks and the orientation of the joint systems relative to the
mine excavation axis are introduced.

Results and discussion. The simulation was carried out taking into account three cases of laying the
mine excavation in a rock mass with a lateral pressure coefficient (A) from 0.6 to 1.

Analysis of the calculation results shows that ZID at relatively shallow depths (100 m) at A = 1 is
formed relatively uniformly around the excavation. With an increase in the depth of the mine excavations
(from 200 m and more), the ZID in the roof and soil of the development increases in size and begins to
approach the ellipse elongated in the vertical direction (figure 6a).

— 180 ——



ISSN 2224-5278 Cepus eeonocuu u mexuuyeckux Hayk. Ne 2. 2018

\

Shear strength, MPa

of

MNormal stress, MPa

Figure 4 — Passport of rock mass strength

18 \
16 \
1.4 \
1,2

()
1

y = 174,255 055
0,8 R? = 10,9999
y = 3,4455x 0516

06 R®=0,9924 \
0.4 5] —

0:2 ‘\'\h}:-‘_‘:.—H_H

0 100 200 300 400 500 600

Dimensionless coefficient ofthe strength

Depth of the location of the excavations, m

Figure 5 — Initial data for numerical analysis:
1 — index of uniaxial compressive strength, 2 — cohesion index

The dimensions of the ZID in the roof are from 0.8 (100 m) to 2.1 m (500 m) and in the sides of the
mine excavation - from 0.5 to 1.3 m. At depths between 100 and 200 m, the size of the ZID is almost
doubled (an increase of 87.5%), and from the depth of mine excavations from 300 to 500 m the
dimensions of the ZID are relatively close.

Analysis of the configuration of ZID at A = 0.8 shows that at the same depths (from 100 to 500 m) it
has a relatively uniform shape around the formation. The dimensions of the ZID in the roof are from 0.3 to
1.6 m (from 100 to 500 m, respectively), and in the sides of the mine excavations vary from 0.4 to 1.2 m.
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Figure 6 — Zones of inelastic deformations of rock mass around the mine excavations

In the case when A = 0.6, the ZID has a more complex configuration and is formed in the lateral parts
of the mine excavation. At shallow depths (100 m), part of the rock mass that adjoins the roof and the soil
is quite elastic, which indicates the stability and absence of joint processes in these zones. With an
increase in depth, a more explicit increase in the sides of the ZID occurs comparing to the roof of the mine
excavation. The size of the rock destruction zone in the sides of the mine excavation is from 0.4 m (at a
depth of 100 m) to 1.2 m (500 m). It should be noted that for this zone of the limiting state, the growth of
the dimensions of the ZID is characterized regarding to the horizontal direction. Forms of the zone of
destruction of rock mass around the mine excavation in all cases of stress state has a simple configuration
that favorably influences the choice of types and parameters of fastening.

Thus, analyzing the results obtained, it should be noted that the shape and size of ZID around the
mine excavations is largely determined by the depth of the mine excavation and the lateral pressure
coefficient, the strength of the rock mass and the shape of the section of the mine excavation. With an
increase in the depth of production, the growth of linear dimensions is typical, as well as the gradual
aspiration to the shape of an ellipse elongated in the horizontal direction. In this case, the difference in the
size of the ellipse of the zone of the limiting state is determined by the value of the lateral pressure
coefficient, and the absolute dimensions of this zone - by the dimensions of the development and the

strength characteristics of the rock mass.
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Conclusions. Numerical analysis by definition of ZID around the mine excavations by the method of
boundary integral equations with a step-by-step loading of the rock mass allows taking into account a
large number of mining-geological and mining-technical conditions of the deposit.

The geological strength index (GSI) makes it possible to prepare correct initial data for the numerical
analysis of the stressed state of the rock mass.

As a result of the numerical analysis, the dependences of the ZID dimensions on the lateral pressure
coefficient are determined at a depth of mine excavations from 100 to 500 m.

An analysis of the change in the ZID near the mine excavations objective information about their
stability and allows predicting possible displacements. The availability of such information will make it
possible to reasonably approach the choice of methods and means for maintaining mine excavations
during their operation.
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TAY KBIHBICTAPABIH CEPIIIMCI3 JE®OPMALIUATIAHY
ASICBIH 3EPTTEY

AnHoTanusa. JKympIcTa apamac Ka3y JXKyYHWeciMeH eHIIpeTiH «AKXam» KEH OPBIHBI Tay-KeH Ka30alaphIHBIH
MaHalbIHIAFbl CEPIIMCI3 MILIHACHY asjaapblHbIH eemMaepi aHbikTaabl. CaHIbIK Tajujay Tay JKbIHBICTAPHI Cijie-
MIHIH 3TanThl XYKTEMEJCHYIMEH IIEKTIK WHTErpaj/iblK TeHACYJep OSici apKbUIbl KYprizuimi. ['eoMexaHHKabIK
ypAicTepi MOJeNbACY MIlIiHACHYIIH CePIIMIIIIIACTHKAIBIK MOJCIIMEH JKYy3ere achIpbUlAbl. Tay >KbIHBICTAPBIHBIH
(hu3uKa-MexaHUKAIBIK KacHMeTTepiH HakThulay RocLab GarmapnamachiHbIH KeMeriMeH opblHAa bl CaHabIK Taigay
YILIIH OacTarnkbl MaJIiMETTep/i Aasipiay OapbIChIH/A Tay KBIHBICTAPBIHBIH HET13r MBIKTBUIBIK KepceTkKii 6oubin GSI
MBIKTBUTBIKTBIH T€OJOTUSUIBIK WHIEKCI TaObLIIbl. MBIKTBUIBIK MapaMeTpiepiH HAKThUIAY KE3iHJE YJTi MBIKTBUIbI-
FBIHAH Tay KBIHBICTAPBI CIIEMIHIH MBIKTHIIBIFBIHA AYBICHIMBI AHBIKTAJIBI. 3€PTTEY JKYMBICTAphl Tay-KeH Ka3bauia-
poiHBIH 100 M-1eH 6actan 500 M-re IeHiHTI TepEeHAIKTEe OpHAIACYHI JKoHe OYyifip KbickM eceriri 0,6-1aH 1-re meiinri
Kargaina Kyprizingi. Tay-keH ka3OamapblHBIH MaHANBIHAAFBI CEPITIMCI3 MIIIHICHY asjIapbIHBIH OJIIeMAepl MeH
(hopMmamapeIHBIH OYHip KBICHIM €CelNliri MEH Tay-KeH Ka30aHBIH OpHallacy TEepeHJITiHE TOYeNIUIri aHBIKTaIIbI.
AJIBIHFaH HOTWIKENIEp HETI3IH/e Tay JKbIHBICTAPhI CUIEMIHIH KOHTYP MaHbl OOJIriHIH reOMEeXaHUKAIIBIK XKaFIaiibiHa
Oara Oepyre, COHBIMEH Karap, Tay-KeH Ka30anapbl OeKiTIeNepiHiH Typi MeH mapamerpiepiH TaHjayna ecKepyre
6oasl.

Tyiiin ce3mep: cepriMci3 HIlIIHACHY asuiapbl, MBIKTBUIBIKTBIH T€OJOTHSJIBIK HHICKCI, MBIKTBUIBIK KPUTEPUIi-
Jiepi, CaHBIK TaJlIay, TACKAPBIKTHIK, OYHip KBICBIM €CeJIiri, Ka3oa.
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2Me>1<11yHapole1)11”4 Ka3aXxCKO-Typenkui yHuBepcuteT uM. A. fcasm, Typkecran, Kasaxcran

HNCCJIEJOBAHHUE BO3MOXXHBIX 30H
HEYINPYI'UX JE®@OPMALIMU I'OPHBIX ITOPOJ

Annotanusi. B paboTe onpeneneHs! pa3Mephl YCIOBHBIX 30H HEYNPYrux Aedopmaiuii BOJIM3HM TOPHBIX BBIpa-
00TOK TIpH KOMOMHHUPOBAHHOH OTPabOTKE MECTOPOXKICHMS «AKKam». UHUCICHHBIH aHAIN3 MPOBOIMICS METOJIOM
TPAaHUYHBIX HMHTETPAIBHBIX YpPaBHEHHMH C IO3TAalHBIM HAarpy’)kKeHHEM MaccHBa TOPHBIX MOpoA. MonenupoBaHue
TEOMEXaHUYECKUX TPOIECCOB OCYIIECTBILUIOCH YHPYTOIUIACTUYECKOH MOJIENbI0 Je(OpMUpPOBaHHA. Y TOYHEHHE
(hM3UKO-MEXaHUYECKUX CBOWCTB TOPHBIX IOPOJ BEIOJHEHO ¢ MOMOIIBI0 mporpamMMbl RocLab. IIpu moaroroske
WCXOJHBIX JAHHBIX JJISI YUCICHHOTO aHAlINW3a OCHOBHBIM IPOYHOCTHBIM IIOKA3aTeleM TOPHBIX IOpPOJ SIBIISIICS
reosorndeckuii nHaekc mpouyHoctd GSI. Ilpum yTOUHEHHMH NPOYHOCTHBIX MAapaMETPOB YCTAHOBJIEH INEPEXOA OT
NPOYHOCTH 00pa3la K MPOYHOCTH MaccuBa TOPHBIX HopoJ. MccnenoBanue NpoBeJeHO MpHU 3aJ0KeHUH BBIPaOOTKH
Ha riryoute ot 100 no 500 M npu ko3 dunmente 6oxoBoro nasnenus ot 0,6 1o 1. YcraHoBIeHa 3aBUCUMOCTh Pa3-
MepoB U (GOpM BO3MOXKHBIX 30H HEYNPYTHX JeOopMalyd BOKPYT TOPHOI BbIpabOTKM OT KoadduimreHta OOKOBOro
JAaBJICHUA U FJ'Iy6I/IH]>l 3aJIOKCHHUA BI)Ipa6OTKI/I. Ha ocHose IMOJYUYCHHBIX PE3YJIbTATOB MOXKHO MPOBOJUTH OLCHKY
TeOMEXaHNYECKOTO COCTOSIHUSI IPUKOHTYPHOH 4acTH MacCHBa FOPHBIX IOPOJI, a TAKXKE y4ecTh IPH BHIOOPE THIIOB U
IapamMeTpoB KPETUIEHHs TOPHBIX BBIPAOOTOK.

Ki1roueBble cj10Ba: 30HBI HEYNPYTUX AedOpMaIiid, Te0OrHUeCKH HHEKC ITPOYHOCTH, KPUTEPUU IIPOYHOCTH,
YUCIICHHBIN aHAIIN3, TPEIIUHOBATOCTh, KOAQPHUINEHT OOKOBOTO JaBIICHHS, BEIPAOOTKA.

Information about the authors:

Imashev A. — Doctor PhD, Karaganda state technical university, Kazakhstan, imashev_85@mail.ru

Suimbayeva A. — Doctor PhD, Karaganda state technical university, Kazakhstan

Zholmagambetov N. — c.t.s., associate professor, Karaganda state technical university, Kazakhstan,
nurbekz@mail.ru

Takhanov D. — c.t.s., Karaganda state technical university, Kazakhstan

Abdimutalip N. — Doctor PhD, A. Yasavi International Kazakh-Turkish University, Turkestan, Kazakhstan,
nurlibek.abdimutalip@ayu.edu.kz

—— 184 ——



Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint,
see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere,
that its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. In particular, translations into English of papers already published in another language are not
accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be checked
by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[IpaBuna opopmieHus cTaThby 171 MyONHUKAIMK B )KypHaIe CMOTPETh Ha caiTe:

www:nauka-nanrk.kz

ISSN 2518-170X (Online), ISSN 2224-5278 (Print)

http://geolog-technical kz/index.php/kz/
Bepctka /. H. Kankabexogoii

IMoamucano B mewats 02.04.2018.
®dopmar 70x881/8. Bymara odcernas. [lewats — pusorpad.
16,9 n.n. Tupax 300. 3akas 2.

Hayuonanenas axaoemus nayx PK
050010, Anmamul, ya. [llesuenxo 28, m. 272-13-19, 272-13-18



