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GEOMECHANICAL MODELING OF STRUCTURES OIL AND GAS FIELDS

Abstract. The presence of areas of accumulation of hydrocarbons in the sedimentary strata is genetically
related both to the conditions of sedimentation and to secondary changes in the properties of the geological
environment, caused along with other and geodynamic processes. At the same time, it is the stress-strain
state that is the key characteristic of the environment, the analysis of which makes it possible to predict
the influence of geodynamic factors that cause deformation processes in the sedimentary stratum, on the
formation of zones of decompaction and increased fracturing, areas of increased filtration-capacity properties
of reservoir rocks, the direction of natural migration of hydrocarbons.

Using the example of 3D seismic data obtained at the Akshabulak area, the possibility of integrating
geomechanical modeling and additional express analysis of seismic data in solving problems related to
determining the probable places of accumulations and directions of natural migration of hydrocarbons is

shown.

Key words: math modeling, decompaction zones, seals.

Introduction. The geological environment
is exposed to mechanical force fields of various
nature and, as a result, is in a certain stress-strain
state (SSS). In the general case, at any point in the
geological environment, a number of independent
force fields act, primarily lithostatic and tectonic
fields. There is a wide range of reasons for the
occurrence of tectonic stresses. In the conditions of
the sedimentary strata, one of the main reasons is the
deformation of sedimentary rock layers in the course
of their geodynamic evolution.

Today, seismic exploration is the only geophysical
method that allows, on the one hand, to perform
detailed structural constructions of the studied
stratum, which reflects the total deformation that
the geological environment experienced during its
evolution from the accumulation of sediment strata
to the manifestation of modern neotectonics, and on
the other based on the analysis of the velocities of
propagation of elastic waves and density to give very
accurate information about the elastic properties of the
medium. Such information, in turn, allows building
a geomechanical model, which is a structural model
with specified elastic properties. In recent years,
researchers have repeatedly noted in their works the
possibility of studying the stress-strain state on the
basis of structural-velocity models of the medium
according to seismic data when solving problems of
oil and gas geology [1-7].

Research methodology. The following stages
can be distinguished in the development of models:

Stage 1. Creation of spatial models of the

distribution of decompaction zones.

The construction of such models can be used at
the prospecting stage, since they make it possible
to identify, in the section of the studied structure,
areas of decompaction, which can be associated
with the real spatial position and morphology of
possible reservoirs, as well as those elements of the
deep structure that can serve as supply channels,
migration channels or areas of possible accumulation
of hydrocarbons.

To solve this problem, we used data on the
distribution of values of travel time of longitudinal
seismic waves to the corresponding reflecting
boundaries. Spatial representation of the distribution
of travel time values, as a carrier of information about
the inhomogeneities of the geological environment,
makes it possible to identify and establish the position
of decompaction zones, which manifest themselves
as areas of relatively increased travel time values
distributed in the investigated volume of the earth's
crust [8].

Stage 2. Construction of a spatial model of a
geological section in the parameters of the stress-
strain state.

Mechanical and mathematical modeling of the
geological environment involves the calculation
of a set of parameters of the stress-strain state with
a spatial reference of the calculated values. The
distribution of the latter in the geological space can
be used to solve a wide range of applied problems.
Including when performing geodynamic zoning
of territories and determining areas of potential
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energy concentration, identifying zones of
increased  permeability and  assessing the
directions of possible movement of fluids, etc.

To calculate the parameters of the stress-strain
state, the well-known relations of the theory of
elasticity and plasticity are used under the condition
of the continuity of the medium, which is expressed
in the continuity of stresses and displacements,
as functions of the coordinates of the point.

Let us give in general form the basic equations
of the theory of elasticity in invariant form, which
are used to determine the stress-strain state of rocks.

Equation of motion in invariant form:
02U ~
_— i H 1
P52 div(o) + pF; ey

Cauchy equations:
1
e = sym(Vui) = E(Vﬁ + (ViD)T);

The equation of state for elastic media (Hooke's
law), expressed through the Lamé coefficients:

o = Atrace(e)l + 2us; A3)

where

i Ev __E _ .__E
Tarwna- FTzarw T T3

)

E — is the modulus of elasticity; v — is Poisson’s
ratio; K — volumetric expansion module.

To get an idea of the possible directions of fluid
migration, calculations of the spatial distribution
of lithostatic pressure (5) were performed with the
subtraction of vertical pressure or pressure under the
action of gravity:

(5)

Phydro == (O-xx + Oyy + O—zz)/?’

Postar = Phydro —pgh (6)

Stage 3. Development of complex parametric
models.

The construction of complex models is aimed at
analyzing the correspondence of the distribution of
decompaction with the distributions of the parameters
of the stress-strain state in the investigated block of the
earth's crust. In particular, the identification of areas
of low pressure is one of the main conditions for the
movement of fluids in the geological environment.
Therefore, it seems important to establish their
spatial position and link them with the distribution
of decompaction zones, which, by definition, can
be reservoirs, as well as serve as channels for their
migration. The applied methodology was previously
tested on the data of regional seismic observations
and showed good convergence of the established

decompaction zones with the known hydrocarbon
deposits of the Caspian region. The main provisions
of the proposed method of statistical analysis are
given in the works.

Results and discussion. The object of this study
was the Akshabulak structure, confined to the
Aryskum depression, the thickness of the sedimentary
cover is ~ 3 km, including the known hydrocarbon-
producing horizons, localized in the depth interval
1.5-2 km from the earth's surface.

To develop density models, isochron and iso-
depth maps were used for the next horizons, which
made it possible to form the basis of future models
(Figure 1):

* roofs of the Aryskum horizon of the Lower
Neocomian deposits (II).

*  roofs of Upper Jurassic deposits (III);

* intermediate horizon in the Middle Jurassic
(Iv);

e the surface of the Paleozoic basement (Pz).

I III

v PZ

Figure 1. 3D images of iso-depth maps of the
Akshabulak structure
(Y axis points North)

Features of the spatial distribution of density
inhomogeneities.

The analysis of the results of the obtained
distribution of travel times was carried out taking into
account the known materials [19] about the position
in the section of productive strata and tectonic faults.

The model shown in Figure 2 (A) indicates
that the Akshabulak structure is a geological object
that includes two clearly visible uplifts, to which
the Akshabulak and Ashisay deposits are confined.
Its section contains relatively decompacted layers,
localized at the same depths as the productive
horizons.
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From the results illustrated in Figures 2 (B) and
4, it follows that the relatively decompressed sections
of'the section, shown by shades of yellow, stand out in
the form of columnar segregations and can function
as migration channels that ensure the movement of
fluids from the lower horizons to the earth's surface.

A feature of the created models is a very low
threshold of the time interval, which is on the order
of (- 0.02 +0.03) s at a smoothing depth of 50, which,
apparently, can be correlated with the composition
of the rocks of the geological section. It is possible
that the entire lower half-space is a fluid-saturated
stratum separated by natural barriers - fluid seals.

Figure 2. Spatial model of the site — A.
The model of the distribution of zones of
decompression in the geological cross-section
of the Akshabulak — B.

Figure 3. Spatial projection of vertical sections of
the distribution of areas with reduced density in the

geological section of the Akshabulak structure

Features of the possible direction of fluid flows in
the geological half-space.

In order to differentiate the section from the point
of view of the geometry of weakened zones and the
associated possible directions of migration paths of
fluids, including hydrocarbons, it is necessary to get
an idea of the spatial distribution of the values of the
horizontal component of the lithostatic pressure.

Figure 4 illustrates the distribution of the values
of'the horizontal component of the lithostatic pressure
in the section of the Akshabulak structure, and they
indicate that the lower half-space of the geological
section is heterogeneous in its permeability. In
accordance with the legend on the drawing, the
distribution of colors should be interpreted as a
decrease in pressure when changing from light blue
to blue.

Pucynok 4. An example of the distribution of
density inhomogeneities in the context of the
Akshabulak structure. A -3D; B — bottom view.

The frontal distribution of reduced pressure
(Figure 5) indicates that there are at least two low
pressure channels in the investigated half-space,
separated by a large area of relatively high pressure.
The identified channels spatially coincide with the
location of the Akshabulak fields.

In the presence of conditions for the accumulation
of hydrocarbons, due solely to the geostructural
features of the site, conclusions can be drawn about
the possible ways of fluids entering natural traps.

Attention is drawn to the morphology of the
identified areas of reduced pressure. If at the base
the section is differentiated laterally with clearly
pronounced elements of vertical zoning according
to the values of the pressure distribution, then as it
rises to the day surface this pattern degenerates with
the formation of extensive lateral areas - potential
zones of increased permeability. The latter can be
interpreted as areas of possible lateral migration of
fluids. Provided there is a seal, there is a potential for
the formation of a structural trap.
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E(h=-1100m) F(h=-1400m) G (h=-1800m)

Figure 5. Spatial projections of vertical (A, B, C, D)

and horizontal (E, F, G) sections of the distribution of

mean pressure values in the section of the structure of
the Akshabulak field.

The validity of this assumption is confirmed by
the distribution of density inhomogeneities in the
above figure 3, 4.

As shown in Figure 6, the distribution of
decompaction zones and SSS parameters are
correlated with each other, being complementary and
mutually confirming data, which make it possible
to increase the efficiency of geophysical studies,
both at the stage of prospecting and at the stage of
exploitation of hydrocarbon deposits.

The main conclusions are as follows.

1. The proposed method for analyzing seismic
data allows you to get a visual spatial representation
of the properties of the geological environment. In
particular, the position of the reservoirs, the supply
channels for the migration of hydrocarbons, the
identification of new zones of increased permeability.
The data on the distribution of the parameters of the
stress-strain state also reflect the physical state of the
considered volume of the geological environment

and can be used to identify and localize possible
tectonic faults or weakened zones.

2. Avisual representation of the morphology of
productive horizons provides a basis for the design of
well placement and allows conclusions to be drawn
regarding the possible location of new deposits.

3. The proposed methodology can be used as
one of the stages of the search and exploration of
hydrocarbon deposits in the predicted areas in order
to identify productive horizons in the section.

b

ey sone

Figure 6. Distributions of mean pressure values (A)
and distributions of areas with low density in the
section of the structure of the Akshabulak field.

JK.II1. Kanraes!, I.JK. Koaraes?, b. Uckakos!, A. l'annosa'
'«¥F3TO» AK Honocdepa nacrutytel, Anmarsl, Kazakcran;
’K. M. CorbaeB arbiHaarb! [ €0NOTUsIIBIK FBUTBIMIAP HHCTUTYTHI, AnMarthl, KasakcraH.

MYHAMTIA3 KEH OPHBI KYPBLIBIMJIAPBIHBIH TEOMEXAHUKAJIBIK MOJIEJIBIEY

Annotauus. [llerinai kabarrapaa KeMipcyTeKTepAiH KUHAKTATy aliMaKTapbIHbIH O0JTybl T€HETHKAIIBIK
TYpFbIIaH TyHOA >KarJaiibIMEeH 7€, TeOJOTHMSAJIBIK OpPTaHbIH 0acka Ja reofMHaMHUKAJBIK HpPOLECTEPMEH
Katap TybIHJIaFaH KacHUETTEPiHiH eKIHIIl peTTiK e3repyimMeH OainanbicThl. COHBIMEH KaTap, KOpIIaraH
OPTaHBIH HET13T1 CHIaTTaMachl OOMbIN TaOkIIaThIH cTpecc-aedopManus Kyii 001bIn TaOblIaibl, OHBI TANIAAY
merinal Kabarra nedopmanus NpouecTepiH TYAbIPAThIH F€OJMHAMUKAIBIK (PaKTOPIapAbIH SCEPiH, BIABIPAY
MEH CBIHYIBIH JXOFapblUldy aiiMaKTapblHbIH Maliaa OoNyblHA, Cy KOHMACBIHBIH >KbIHBICTApPBIHBIH CY3LIy-
CBHIUBIMABUIBIK KACHETTEPiHIH KOFapblUlayblHa, KOMIPCYTEKTEpIiH TaOMFU MHUTPALMSICHIHBIH OaFbIThIHA
ocepiH OoirKayra MyMKIiHIIK Oeperi.

AkmaOyJaK yJacKeciHJe alblHFaH 3 eJmeM/li CeHCMHKAJIBbIK MOJIIMETTEp MbICAJIbIH KOJIAaHaA OTBHIPHIII,
KOMIPCYTEKTEpIiH >KMHAKTaJlFaH OPBIHAAPHI MEH TaOWFU KOIUi-KOH OarbITTapblH aHBIKTAyFa OaiIaHbICTHI
MoceneNepAl LIenly Ke3iHIe IeOMeXaHUKaJbIK MOAETbICYIl OHE CEHCMHKABIK AEPEKTepre KOCBHIMINA
9KCTIpecC-TalAay/Ibl €Hr13y MYMKIHAITT KOPCETIIreH.

Tyiiin ce3aep: MaTeMaTHKaIBIK MOJIENbCY, AEKOMIPECCHS allMaKTaphl, CYHBIK THIFBI3AAFBILITAD.

JK.II1. Kanraes!, I.JK. Koaraes?, b. Uckakos!, A. l'annosa'
"Muctutyt nonocpepsr AO «HLUUKUT», Anmarsl, Kasaxcran;
*NuctutyT ['eonornyecknx Hayk numenn K. U. Carnaesa, Anmarsl, Kazaxcras.

IFEOMEXAHUYECKOE MOIEJIUPOBAHUE C’[POEHPIIZ
HE®TEI'A30BbIX MECTOPOXJIEHUU

AHHOTaIII/Iﬂ. Hanuune oOmacreit AKKyMYJISIIHUU  YTJIICBOAOPOAOB B OC&,I[O‘IHOﬁ TOJIIC TCHCTUYCCKU
CBA34aHO KakK C YCJIOBUSAMU CCAUMCHTAIINH, TAK U C BTOPUYHBIMU U3MCHCHUSAMU CBOMCTB Ie0JI0I 1Y CKOM Cpcabl,
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06YCHOBJ'ICHHLIMI/I Hapsaay ¢ MHBIMH U I'COAMHAMUYCCKHUMU IMPOLCCCAMU. HpI/I 9TOM MMCHHO HaIpsKCHHO-
,Z[e(bOpMI/IpOBaHHoe COCTOSIHUE SIBJIIETCSI TOM KITFOUEBOM XapaKTCpPICTI/IKOﬁ CpCabl, aHAIN3 KOTOpOﬁ ITO3BOJIACT
MIPOTrHO3UPOBATH BJIMAHUC I'COANMHAMUYCCKUX (l)aKTOpOB, 06y0J'IaBJ'II/IBaIOH_II/IX Z[e(l)OpMaI_II/IOHHHe IMpoHeCChI
B OC&I{O‘IHOﬁ TOJIIIC, Ha (I)OpMI/IPOBaHI/Ie 30H pa3yIJIOTHCHUS U MOBBIIIICHHOMN TPCHIMHOBATOCTH, obOmacrei
YBCINYCHUSA (l)I/IJ'IBTpaLU/IOHHO-eMKOCTHLIX CBOMCTB MMOPOA-KOJUICKTOPOB, HAIIPABJICHUC €CTECTBCHHOM
MHUT'palliu yriieBOAOpPOA0B.

Ha npumepe 3D celicMuYeCcKuX JAAHHBIX, NOJYYCHHBIX Ha Y4aCTKC AKIIIa6YJ'IaK, IIOKa3aHa BO3MOXXHOCTb
KOMIIJICKCUPOBAHUA  I'COMCXAHUYCCKOTO  MOACIIMPOBAHUA U OOIOJHUTCIBHOT'O 9KCIIpECC-aHalin3a
CEMCMHYECKUX JAHHBIX TIPpU PCHICHUU 3a/iad, CBA3AHHBIX C OIPCACICHUCM BCPOATHBIX MCCT CKOIUICHUU
HaHpaBJ'IeHI/Iﬁ €CTEeCTBCHHOM MUI'palliu yriieBOAOPOA0B.

KiroueBble cj10Ba: MaTeMaTHIECKOE MOJCINPOBAHNC, 30HbI Pa3yIJIOTHCHUA, (1)J'IIOI/I,Z[OYHOpBI.

Information about authors:

Zh. Sh. Zhantayev, Doctor of physical and mathematical sciences, Corresponding Member of NAS RK;
admionl@mail.ru; https://orcid.org/0000-0003-1126-1858

G. Zh. Zholtayev, Doctor of geological and mineralogical sciences, Professor; ignkis@mail.ru; https://
orcid.org/0000-0003-0167-0412

B. Iskakov, Master of sciences; berikiskakov(@gmail.com; https://orcid.org/0000-0002-8968-9531

A. Gaipova, Master of sciences; arailym.geo@gmail.com; https://orcid.org/0000-0003-0521-3331

REFERENCES

[1] Dovbnich M.M., Soldatenko V.P., Mendriy Ya.V. (2012) Modeling deformation processes in
sedimentary strata when solving problems of oil and gas geology. Modern methods of seismic prospecting in
the search for oil and gas fields in complex structures "Seismo-2012" (in Russ.).

[2] Sibiryakov B.P., Zaikin A.D. (1994) Multiwave seismic exploration and applied geodynamics in oil-
bearing areas. Geology and Geophysics. No. 5. - P. 49-55 (in Russ.).

[3] Kleschev K.A., Petrov A.I., Shein V.S. (1995) Geodynamics and new types of natural oil and gas
reservoirs. M: Nedra, P. 285 (in Russ.).

[4] Kaledin V.O., Lastovetsky V.P. (1999) Mathematical modeling of the stress-strain state of rocks as
applied to oil and gas prospecting problems. Geofizika - No. 3, P. 63—68 (in Russ.).

[5] HenkA. (2005) Pre-drilling prediction of the tectonic stress field with geomechanical models. First
Break V.23. P.53-57 (in Eng.).

[6] Kozlov E.A. (2006) Environmental models in exploration seismology. Tver: GERS, P. 480 (in Russ).

[7] Dovbnich M.M., Soldatenko V.P., Bobylev A.A. (2009) Assessment of the stress-strain state on the
basis of structural-velocity models - new opportunities in solving problems of oil and gas geology. Seismic
technologies No. 2, P. 12-18 (in Russ.).

[8] Zhantayev Zh., Iskakov B., Fremd A., Bibossinov A. (2018) Identification of productive horizons of
hydrocarbon deposits along spatial models of the structure and geomechanical state of the upper part of the
earth's crust. 18th International Multidisciplinary Scientific Geoconference SGEM. Albena, Bulgaria, Vol. 18,
P.467-473 http://toc.proceedings.com/41787webtoc.pdf (in Eng.).

[9] S.B.Chai.J.C.Li.L.F.Rong.N.N.Li. (2017) Theoretical study for induced seismic wavepropagation
across rock masses during underground exploitation. Geomechanics and Geophysics for Geo-Energy and
Geo-Resources. Vol. 3. Pp 95-105 (in Eng).

[10]Carcione J.M. (2007) Wave fields in real media: theory and numerical simulation of wave propagation
in anisotropic, an elastic, porous and electromagenetic media. Elsevier, Amsterdam https://www.researchgate.
net/publication/259829442 Carcione J M 2007 Wave Fields in Real Media Theory and numerical
simulation_of wave propagation in_anisotropic_anelastic_porous and electromagnetic media Elsevier
Second _edition_extended and revised (in Eng.).

[11]Singh B, Ranjith PG, Chandrasekharam D, Viete D, Singh HK, Lashin A, Arifi NA (2015) Thermo-
mechanical properties of Bundelkhank granite near Jhansi, India. Geomech Geophys Geo Energy Geo Resour
1:35-53 https://link.springer.com/article/10.1007/s40948-015-0005-z (in Eng.).

[12]Zhu J.B., Zhao X.B., Wu W., Zhao J. (2012) Wave propagation across rock joints filled with
viscoelastic medium using modified recursive method. Journal of Applied Geophysics, 86.pp.82-87. ISSN
0926-9851 (in Eng.).

[13]Bastesen E, Braathen A, Skar T (2013) Comparison of scaling relationships of extensionalfault cores
in tight carbonate and porous sandstone reservoirs. Petroleum Geoscience. 19(4), P.385-398 (in Eng.).

[14]Bense VF, Gleeson T, Loveless SE, Bour O, Scibek J (2013) Fault zone hydrogeology. Earth Science
Reviews, Volume 127, p. 171-192 (in Eng.).

[15]American Petroleum Industry (API) Hydraulic fracturing operations wellconstruction and integrity
guidelines. — API Publishing Service, Washington. 2009. 36 p.

44




ISSN 2224-5278 Series of Geology and Technical Sciences 3. 2021

[16] Carcione J.M. (2007) Wave fields in real media: theory and numerical simulation of wave propagation
in anisotropic, an elastic, porous and electromagenetic media. Elsevier, Amsterdamhttps://www.researchgate.
net/publication/259829442 Carcione J M 2007 Wave Fields in Real Media Theory and numerical
simulation_of wave propagation_in_anisotropic_anelastic_porous_and_electromagnetic_media_ Elsevier
Second_edition_extended and revised(in Eng.).

[17] Singh B, Ranjith PG, Chandrasekharam D, Viete D, Singh HK, Lashin A, Arifi NA (2015) Thermo-
mechanical properties of Bundelkhank granite near Jhansi, India. GeomechGeophys Geo Energy Geo Resour
1:35-53https://link.springer.com/article/10.1007/s40948-015-0005-z(in Eng.).

[18] ZhuJ.B., Zhao X.B., Wu W., Zhao J. (2012) Wave propagation across rock joints filled withviscoelastic
medium using modified recursive method. Journal of Applied Geophysics, 86.pp.82-87. ISSN 0926-9851 (in
Eng.).

[19] Bastesen E, Braathen A, Skar T (2013) Comparison of scaling relationships of extensionalfault cores
in tight carbonate and porous sandstone reservoirs. Petroleum Geoscience. 19(4), P.385-398 (in Eng.).

[20] Bense VF, Gleeson T, Loveless SE, Bour O, Scibek J (2013) Fault zone hydrogeology. Earth Science
Reviews, Volume 127, p. 171-192 (in Eng.).

[21] American Petroleum Industry (API) Hydraulic fracturing operations wellconstruction and integrity
guidelines. — API Publishing Service, Washington. 2009.36 p.

[22] Ranjith P.G., Perera M.S. (2011) A new triaxial apparatus to study the mechanical and fluid flow
aspects of carbon dioxide sequestration in geological formations. Fuel. 90 (8). P. 2751-2759 (in Eng.).

[23] Agosta F, Alessandroni M, Antonellini M, Tondi E, Giorgioni M (2010) From fractures to flow: a
field-based quantitative analysis of an outcropping carbonate reservoir. Tectonophysics.490 (3), P.197-213 (in
Eng.).

[24] ZhantayevZh.Sh., Mussabayev T.A., BibossinovA.Zh. (2013) Ground-space technologies for
studying the dynamics of the earth's crust and the development of methods for forecasting earthquakes.
Almaty RK Lambert Academic Publishing P. 348 (in Russ.).

45




ISSN 2224-5278 Series of Geology and Technical Sciences 3. 2021

MA3SMYHbI-COAEPKAHUE-CONTENTS

Abishova A.S., Bokanova A.A., Kamardin A.I., Mataev U.M. , Meshcheryakova T.Y.
DEVELOPMENT OF OPTIMAL CONDITIONS FOR OBTAINING OZONE FOR
DECONTAMINATION OF WAREHOUSE AILR......uuviiiiiieeeeee et e 6

AobcameTtoB /.M., Pabdar O.)K., baitnatos JK.b., XXarkan6aesa D.A., Tapmasanze B.T.
METO/bI PACYHETA HAJIEXXHOCTU KOHCTPYKIUUOTI'PAXKIEHUN TTIOJIOC BCTPEUHBIX
JABUIKEHUUI TPAHCTIIOPTA ...t e et e e e eeareeeeeaaaeeeennes 12

N. Dolzhenko, E Mailyanova, I.Assilbekova, Z.Konakbay
DESIGN FEATURES OF MODERN FLIGHT SIMULATION DEVICES,

MOBILITY SYSTEMS AND VISUALIZATION SYSTEMS......iiooie e 17
Donenbaev B.S., Sherov K.T., Sikhimbayev M.R., Absadykov B.N.,

Karsakova N.Zh.

USING ANSYS WB FOR OPTIMIZING PARAMETERS OF A TOOL FOR

ROTARY FRICTION BORING.......coottiiiiiiiii ettt e e e et e eae e e e e e e eaaaeeeeareeeeenaeeeeennes 22

Dzhalalov G.I., Kunayeva G.E. Moldabayev G.Zh.
FLUID INFLUX TO A BATTERY OF INCOMPLETE HORIZONTALLY
BRANCHED WELLS IN DEFORMED FORMATION......c..coctiiiiiiiiieienesieeiteeieeie et 29

Elman Kh. Iskandarov
IMPROVING THE EFFICIENCY OF THE FUNCTIONING OF GAS PIPELINES,
TAKING INTO ACCOUNT THE STRUCTURAL FEATURES OF GAS FLOWS ..., 34

Zhantayev Zh.Sh., Zholtayev G.Zh., Iskakov B., Gaipova A.
GEOMECHANICAL MODELING OF STRUCTURES OIL AND GAS FIELDS......cccccooiiiniiininieieenn 40

Faiz N.S., Satayev M.1., Azimov A.M., Shapalov Sh.K., Turguldinova S.A.
LOCAL MONITORING OF THE ENVIRONMENTAL SITUATION IN RESIDENTIAL
AREAS WITH HIGH LEVELS OF ELECTROMAGNETIC RADIATION......ccovoiiiiiiieeeee e 46

Fitryane Lihawa, Ahmad Zainuri, Indriati Martha Patuti, Aang Panji Permana,

I Gusti N.Y. Pradana

THE ANALYSIS OF SLIDING SURFACE IN ALO WATERSHED,

GORONTALOQO DISTRICT, INDONESIA ..ottt e e e e e e earee s 53

Kaliyeva N.A., Akbassova A.D., Ali Ozler Mehmet, Sainova G.A.
ASSESSMENT OF LAND RESOURCE POTENTIAL AND SOLID WASTE
RECYCLING METHODS ...ttt e e e et e e e e e e e e et e e e eeareeeeereeeeennes 59

Kanayev A.T., Jaxymbetova M.A., Kossanova [.M.
QUANTITATIVE ASSESSMENT OF THE YIELD STRESS OF FERRITE-PEARLITIC
STEELS BY STRUCTURE PARAMETERS ..ottt 65

Kostenko V., Zavialova O., Pozdieiev S., Kostenko T., Vinyukov A.
SUBSTANTIATION OF DESIGN PARAMETERS OF COAL DUST EXPLOSION
CONTAINMENT SYSTEM... ..ottt e e e e e et e e e e areeeeeaneeeeennreeas 72

Kocmbaesa I T., Ay6akupos E.A., Tacranosa JI.K., Opsinbacap P.O., ¥Ypa3zaxos K.P.
CUCTEMbI OLIEHKH U YIIPABJIEHUA PECYPCAMMU YITIEBOAOPOLAOB (PRMS).....ccccovviieinnee 80

Kozbagarov R.A., Kamzanov N.S., Akhmetova Sh.D.,
Zhussupov K.A., Dainova Zh.Kh.
IMPROVING THE METHODS OF MILLING GAUGE ON HIGHWAYS......cooiiiiieeeeee e 87

137




N E W S of the Academy of Sciences of the Republic of Kazakhstan

Kozykeyeva A.T., Mustafayev Zh.S., Tastemirova B.E., Jozef Mosiej
SPECIFIC FEATURES OF FLOW FORMATION AND WATER USE IN THE

CATCHMENT AREAS IN THE TOBOL RIVER BASIN.....ccccooiiiiiiniiniiieceeececececens

Khizirova M.A., Chezhimbayeva K.S., Mukhamejanova A.D., Manbetova Zh.D., Ongar B.

USING OF VIRTUAL PRIVATE NETWORK TECHNOLOGY FOR SIGNAL

TRANSMISSION IN CORPORATE NETWORKS......ccocoiiiiiiiiiiiiicieccceeeeee

Marynych L., Serdiuk O., Ruban S., Makarenko O.
PRESENTATION OF CRUSHING AND GRINDING COMPLEX AS
SYSTEM WITH DISTRIBUTED PARAMETERS FOR ADAPTIVE CONTROL

OF ORE DRESSING PROCESSES ...ttt

Novruzova S.G., Fariz Fikret Ahmed, E.V. Gadashova
CAUSES AND ANALYSIS OF WATER ENCROACHMENT OF SOME

OFFSHORE FIELDS PRODUCTS OF AZERBAIJAN......ccciiiiiiiiiiiiicieteteeesteeee e

Rakhadilov B.K., Buitkenov D.B., Kowalewski P.,
Stepanova O.A., Kakimzhanov D.
MODIFICATION OF COATINGS BASED ON Al1203 WITH

CONCENTRATED ENERGY FLOWS ..ottt

Tergemes K.T., Karassayeva A. R., Sagyndikova A. Zh,
Orzhanova Zh K., Shuvalova E
STABILITY OF ANONLINEAR SYSTEM «FREQUENCY

CONVERTER-ASYNCHRONOUS MOTOR.....coiiiiiiiiiiiiiiciiiitciceert e

Chyrkun D., Levdanskiy A., Yarmolik S., Golubev V., Zhumadullayev D.
INTEGRATED STUDY OF THE EFFICIENCY OF GRINDING MATERIAL

IN AN IMPACT-CENTRIFUGAL MILL......cciiiiiiiiiiiiiiiiceeeee e

138




ISSN 2224-5278 Series of Geology and Technical Sciences 3. 2021

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.

[paBuia odopmiteHusI cTaThy I MyOJIMKALIUK B )KYpHAJIE CMOTPETh Ha calTax:

www:nauka-nanrk.kz

http://www.geolog-technical.kz/index.php/en/

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

Penaxroper: M. C. Axmemosa, P. K. Mp3abaesa, /]. C. Anenog
Bepcrka Ha komnbiotepe B.C. 3uxupbaesa

IToxmnucano B mevars 15.06.2021.
dopmar 60x881/8. bymara odcernas. [leuars — pusorpad.
4,6 .. Tupax 211. 3akas 3.

Hayuonanvnasa akademus nayk PK
050010, Anmamer, ya. Lllesyenxo, 28, m. 272-13-18, 272-13-19

139




	7. 40-45_removed
	журнал геология редколлегия

	мазмұны
	1. 6-11_removed (2)

