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MATERIAL MODELING - AN ACADEMIC GAME OR A
TOOL FOR A BETTER DESIGN
Holm Altenbach

Otto-von-Guericke-University Magdeburg, Faculty of Mechanics
Magdeburg, Germany, holm.altenbach@ovgu.de

At the moment we have various possibilities to model the material
behavior. The inductive way starts from simple experimental observation
and step by step the generalization can be realized. This approach resultsin
the problem that the generalized equations may not satisfy the statements of
the second law of thermodynamics even if the simplest case is in agreement
with the second law. The deductive approach satisfies from the very
beginning the second law but the procedure to get equations allowing the
solution of practical problems is not trivial. There is a third approach — the
rheological modeling combining the advantages of the first and second
approach. All three approaches will be compared and discussed. Examples
demonstrate the advantages and disadvantages of the three approaches.

THE EXACT EXPRESSION OF TURBULENT STRESSTENZOR
AND CALCULATION RESULTS

Amiran Aptsiauri
Kutaisi National Educational University, Kutaisi, Georgia,
a.aptsiauri @mail.ru

The paper gives a solution to the problem of turbulence based on the
methods of tensor analysis. It is shown that the exact mathematical
expression of tensor calculus contains important information for the search
of the turbulent stress tensor, whose definition was not possible for more
than one century.

It is proved that implicitly tensor is a function of the time-averaged
velocity and density, and explicitly it depends on the average velocity,
density and energy of turbulent fluctuations. The corresponding equations
are given.

Comparison of the calculated results with the available experimental
data confirms the validity of the decision.

References

1. M.JI. Akusuc, B.B. Tonbgbepr - TeH3opHoe ncumcneruve, M., HAYKA,
1972r.

2. A. k. Mak-KoHenn - BeefieHne B TeH30PHbI aHanu3, M., dusmatrus,
1963 .

BARSAND HOSES CALCULATION

Zurab Arkania
Akaki Tsereteli State University
Kutaisi, Georgia
Zurabi.arkania@mail.ru

We’ve discussed static three-dimensional problems of absolute by
flexible bars, when concentrated forces of any direction act on the bars.

We’ve developed numerical method of hose shapes and determination of
axial tensionsin the hose.

We’ve researched ideal and sticky liquids influence on the shape and
axial tension of the hose. It’s displayed that internal flow of the liquid
doesn’t make influence on the shape of the hose. The shape of the hose is
determined only by external powers.

We have received axial tensions formula in the hose. The method is
developed for solving the static sums of complementary hoses to the flow
of liquid or air loaded with concentrated forces considering the internal flow
of ideal or sticky liquid in the hose.

The results allow to evaluate solidity of the bar and hose, to advisedly
select parameters of the internal flow of the hose and liquid in it in order to
raise reliability of the hose in the process of maintenance.

References

1. Csetnuuku B. A. MexaHunka Tpy60npoBOLOB 1 LLUIAHIOB M.:
MalUnHoCTpoeHue, 1982, 279c.



EXPERIMENTAL INVESTIGATION BEAM AT THERMO
MECHANICAL LOADING

Gulbanu Baisarova*, Omar Kikvidze**
* Akaki Tsereteli state University,
Kutaisi, Georgia, gulbanu79@mail.ru
** Akaki Tsereteli state University,
Kutaisi, Georgia, omari-k@rambler.ru

In this paper we consider experimenta investigation of cantilevered
beam, that is subjected to bending. The beam has rectangular cross section.
The experimental device is presented. The beam is loaded by concentrated
force and temperature field. In the experiment the temperature of top and
bottom surface of beam, and also vertical and horizontal displacement of
free end of beam are measured. All the measurements are carried out by 40
sec. interval for both regimes. 1. The beam is acted by non homogeneous
temperature field, 2. The beam is acted by concentrated force and then acted
by non homogeneous temperature field.

The experimental results show, that displacement caused by temperature
field is less than displacement caused by force. Experimental results will be
compared with the results of numerical calculation.

References

1. TepmonpouyHOCTb feTanein MawwuH. /Tog ped. W.A.buprepa u
b.®.LLoppa. M.: MawwnHocTpoeHwue, 1975.- 455 c.

ON SOME PROBLEMSIN THE THEORY OF
THERMOELASTICITY FOR A SPHERE WITH DOUBLE
POROSITY

Lamara Bitsadze
Iv. Javakhishvili Thilisi State University, 1.Vekua Institute of Applied
Mathematics, Thilisi, Georgia, lamarabitsadze@yahoo.com

The main goal of this paper is to consider the Dirichlet and the
Neumann type boundary value problems (BVPs) of equilibrium theory of
thermoelasticity [1] for a sphere with double porosity. By using the methods
developed in [2-6] we construct explicitly the solutions of the Dirichlet and

the Neumann type BV Ps in the form of absolutely and uniformly convergent
series.

References

1. Khalili N., Selvadurai A.P.S.: A Fully Coupled  Constitutive Model
for Thermo-hydro-mechanical Analysis in Elastic Media with Double
Porosity.Geophsical rResearch Letters, v.30, pp. SDE 7-1-7-3, 2003.

2. Basheleishvili M., Bitsadze L.: The basic BVPs of the theory of
consolidation with double porosity for the sphere. Bulletin of TICMI,
16, n.1, 15-26 , 2012.

3. Tsagardi |., Bitsadze L.: Explicit Solution of one Boundary Value
Problem in the full Coupled Theory of Elasticity for Solids with Double
Porosity. Acta Mechanica: Volume 226, Issue 5, 1409-1418, 2015,
DOI: 10.1007/s00707-014-1260-8.

4. |. Tsagareli, L. Bitsadze, The Boundary Vaue Problems in the Full
Coupled Theory of Elasticity for plane with Double Porosity with a
Circular Hole, Seminar of |.Vekua Institute of Applied Mathematics,
Reports, vol.. 40, 68-79, 2014.

5. Basheleishvili M., Tsagareli |.: Effective solution of the basic BV Ps of
the elasticity theory for a sphere. Bull.of the Academy of Sciences of
the Georgian SSR, 108, 1, 41-44, 1982.

6. Tsagareli I.: On aproblem for a spherical layer. Proceedings of 1.V ekua
Inst. of Appl. Math., 12, 118-122 ,1983

DYNAMIC MODELSOF LAMINATED SYSTEMS

Seit Bliadze*, Vaeri Mikadze**

*LEPL State Military Scientific Technical Center “Delta”,
Thilisi, Georgia, , khuta60@gmail.com
**Georgian Aviation University,

Thilisi, Georgia, vmikadze@mail.ryu

The finite element method is employed for computation of sandwich
shell structures. This allows to take in to consideration shear deformations
with transverse deformations and inertial effects from the movement of
separate layers.

The proposed algorithm is not connected with the formation of laminated
finite elements, they are replaced by packages from finite element of thick
and thin plates and shells, joined in nodes. The use of similar approximating
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functions for forms end displacements will provide the compatibility of
package deformations, and models embedding in separate finite elements
allow to evaluate stress and deformations with maximum capable approxi-
mation.

References

1. BonotuH B.B., HoBuukoB H.H. MexaHrka MHOMOCTOMHBIX KOHCTPYKLUMIA. - M.
MarumHocTtpoeHme, 1980. -375c¢.

2. Tpuromok 3. N. Yynkos M.M. YCToUMBOCTL 1 KONeGaHNSt TPEXCIOMHBIX
0607104eK.- M.: MalumHocTpoeHue, 1973.-172c.

NUMERICAL MODELING OF SEA SHOREDYNAMICANDITS
ENGINEERING ASPECTS

Amiran Bregvadze*, Ivane Saginadze**
*Akaki Toretdi date university, Georgia, Kutais, amiran.bregvadze@atsu.edu.ge
** Akaki Tseretdi sate university, Georgia, Kutais, vansag@gmail.com

In modern conditions more and more problems occur concerning the
destroying effects of sea shore from strong waves.Anthropological factors
threaten seashore areas.

So, it’s necessary to take right environment protecting measures which
will be based scientifically. Nowadays engineering mentality becomes more
and more oriented on nature, therefore new technologies are effective ways
of environment protection. Nowadays it’s important to solve seashore streng
thening problems. The present article shows seashore processes
(1;2;3)numerical modeling

he + (uh), + (Evh)Iy = 5
(fuh)i; + (h[u®)R, + (hulv)],. = —gh(z — 0.5h), — sgxf

(hv)e + (hulv)],. + (hv?)y, = —gh(lz— 0.5h)],, — sq,¢ )

and using mathematical modeling, based scientifically for protecting
seashore on base of Acetube (2;3;4). The present work is carried out for
Rustaveli state grant

AR/22/3-109/14“geomorphological ~ processes  stability = measures
according to Rivers: Rioni and Enguri areas hydrodynamical methods’.

Refer ences

1. Nam, P.T., Larson, M., 2010. Model of nearshore waves and wave-
induced currents around a detached breakwater. Journal of Waterway,
Port, Coastal, and Ocean Engineering 136(3), 156-176.

2. bpersagze A.B., CarnHagse W.C. MogenmposaHue NMTOANHAMUYECKNX
npoueccoB B npubpexxHoi 3oHe. || MexayHapogHas KOoHdepeHuus
“Heknaccunyeckue 3agaumn MexaHukn”. 6-8.10.2012. Kytaucu, M'py3us.

3. Amiran Bregvadze. Local Innovation Experience in Georgia
Engineering Aspects of Beach Formation and Coast ProtectionJean
Monnet Programme Project EU Regional Innovation Policy as a Model
for the EaP Country RegionsThilisi 2014.

4. Krystian W. Pilarczyk, DESIGN ASPECTS OF GEOTUBES AND
GEOCONTAINERS, Zoetermeer, Netherlands 30 January 1996.

INFLUENCE OF THE SHEAR WIND ON GENERATION OF THE
LARGE SCALE ZONAL FLOWSBY ULF MODES

Khatuna Chargazia***** Oleg Kharshiladze****,
*|v. Javakhishvili Thilisi State University, Thilisi, Georgia,
oleg.kharshiladze@gmail.com
**|y, Javakhishvili Thilisi State University, I.Vekua Institute of Applied
Mathematics, Thilisi, Georgia,
*** |y, Javakhishvili Thilisi State University, M. Nodia Institute of
Geophysics, Thilisi, Georgia, khatuna.chargazia@gmail.com

In the paper the features of generation of the zonal flows by magnetized
Rossby waves in the shear flow driven dissipative ionosphere is considered.
The modified Charney-Obykhov type equation describing the nonlinear
interaction of amplitudes of five different scale modes is obtained. These
modes are: ultra low frequency (ULF) primary magnetized Rossby wave,
two satellites of this wave, long wavelength zonal mode and large scale
background mode (inhomogeneous wind). The role of effects of nonlineari-
ties (scalar, vector) in formation of the large scale zona flows by magne-
tized Rossby waves with finite amplitudes in the dissipative ionosphere is
studied. Modified parametric approach is used. On the basis of theoretical
analysis and numerical simulation of the corresponding system for amplitu-
des of the perturbations the new features of energy pumping from compa-
rably small scale ULF magnetized Rossby wave and the background flow
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into the large scale zonal flows and nonlinear self-organization of collective
activity of the above mentioned five modes in the ionosphere medium is
revealed. Generation of the zona flow is caused by interaction of finite
amplitude magnetized Rossby wave with the background shear flow.
Dependence of the growth increment of the zona flow on structure and
velocity of the background shear flow is studied.

Acknowledgement. The research was supported by Shota Rustaveli
National Science Foundation, Grant No. 31/14.

ON SOME PROBLEM S OF BIOFILMSOCCUPYING THIN
PRISMATIC DOMAINS

Natalia Chinchaladze
Iv. Javakhishvili Thilis State University, 1.Vekua Institute of Applied
Mathematics
& Department of Mathematics of the Faculty of Exact and Natural Sciences,
Thilisi, Georgia chinchaladze@gmail.com, natalia.chinchal adze@tsu.ge

A biofilm is a complex gel-like aggregation of microorganisms like
bacteria, cyanobacteria, algae, protozoa and fungi. They stick together, they
attach to a surface and they embed themselves in a self-produced
extracellular matrix of polymeric substances, called EPS. Even if a biofilm
contains water, it is mainly in a solid phase. Biofilms can develop on
surfaces, which are in permanent contact with water, i.e. on solid/liquid
interfaces or on different types of interfaces such as air/solid, liquid/liquid or
air/liquid (see[1] and references therein).

1D and 2D problem for the biofilm occupying thin prismatic domain are
considered. 2D problem is solved using Vekuas dimension reduction
methods (see, e.g., [2]-[4]).

Acknowledgements. The work was supported by the Consiglio
Nationadle di Ricerca (Itay) and Shota Rustaveli National Science
Foundation (Georgia) within the framework of the joint project (No. 09/04)
”Some classes of PDE and systems with applications to mechanics and
biology” (2012/2013).
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ON ONE QUASI-STATIONARY NONLINEAR MATHEMATICAL
MODEL FOR LEAK LOCALIZATION IN THE BRANCHED GAS
PIPELINE

Teimuraz Davitashvili, Givi Gubelidze, Meri Sharikadze
Iv. Javakhishvili Thilisi State University, 1.Vekua Institute of Applied
Mathematics & Faculty of Exact and Natural Sciences, Thilisi, Georgia,
tedavitashvili @gmail.com, meri.sharikadze@tsu.ge

In the present paper pressure and gas flow rate distribution in the
branched pipeline on the basis of one quasi-stationary nonlinear
mathematical model is investigated. For realization of this purpose the
system of partial differential equations describing gas quasi-stationary flow
in the branched pipeline was studied. We have found effective solutions of
these quasi-stationary nonlinear partial differential equations (pressure and
gas flow rate distribution in the branched pipeline) for leak detection in a
horizontal branched pipeline. For studying the affectivity of the method
quite a general test was created. Preliminary data of numerical calculations
have shown efficiency of the suggested method. Some results of numerical
calculations defining localization of gas escape for the inclined pipeline are
presented. The results of calculations on the basis of observation data have
shown that the performed simulations were much closer to the results of
observation.
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IMPLEMENTATION OF WRF MODEL FOR THE TERRITORY OF
CAUCASUS

Teimuraz Davitashvili*, Zurab Modebadze**
*|v. Javakhishvili Thilis State University, I.Vekua Institute of Applied
Mathematics, Thilisi, Georgia, tedavitashvili @gmail.com
** |v. Javakhishvili Thilis State University, Thilisi, Georgia, zurab@tsu.ge

In this paper we have elaborated and configured Weather Research
Forecast - Advanced Researcher Weather (WRF-ARW) model in the GRID
system for Caucasus region considering geographical-landscape character,
topography height, land use, soil type and temperature in deep layers,
vegetation monthly distribution, albedo and others. Porting of WRF-ARW
application to the grid was a good opportunity for running model on alarger
number of CPUs and storing large amount of data on the grid storage
elements. The WRF was compiled on the platform Linux-x86. Simulations
were performed using a set of 2 domains with horizontal grid-point
resolutions of 15 and 5 km, both defined as those currently being used for
operational forecasts The coarser domain is a grid of 94x102 points which
covers the South Caucasus region, while the nested inner domain has a grid
size of 70x70 points mainly territory of Georgia. Both use the default 31
vertical levels. We have studied the effect of thermal and advective-dynamic
factors of atmosphere on the changes of the West Georgian climate. Some
results of calculations of the interaction of airflow with complex orography
of Caucasus with horizontal grid-point resolutions of 15 and 5 km are
presented.

ON ONE REFINED METHOD OF ANALYSISIN CREEPING NON-
LINEAR THEORY

Akaki Dumbadze
Georgian Aviation University, Thilisi, Georgia, dumbadzeakaki @gmail.com

As it is known, the deformation law of composite material (€,6) on plane
represents the curve lines that consists of two sections: first is the linear
deformation section (within the frame of Hooke’s law) and the other — is
non-linear, where Hooke’s law is not observed. For keeping at structure
(from composite material) analysis of requirements. on strength, durability
and reliability it is necessary simultaneously that the structure is economical.
The mentioned requirements are closaly related with the study of properties
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of specific composite material for safely implementation in practice. In the
paper the method is presented that provides computation of aircraft
composite fuselage with consideration of arising at take-off — landing
oscillations and originated in material creeping.

INFLUENCE OF RESULTS OF NUMERICAL ANALYSISAND
STRUCTURAL DECISION ON ARCHITECTURE OF “HILTON”
HOTEL COMPLEX IN BATUMI

J. Gigineishvili’, I. Timchenko ™, G. Cikvaidze ™
* "PROGRESI" Ltd (Engineering Center of Computer Modeling &
Structural Design), 16, V.Pshavela ave, Thilisi 0136, Georgia, tel: (+995)
599 18 55 26, (+995) 577 95 33 87, E-mail: johnigig@gmail.com.

** "PROGRESI" Ltd (Engineering Center of Computer Modeling &
Structural Design), 16, V.Pshavela ave, Thilisi 0136, Georgia, tel: (+995)
577 49 45 11, E-mail: igortimchenko@gmail.com.

*** "PROGRESI" Ltd (Engineering Center of Computer Modeling &
Structural Design), 16, V.Pshavela ave, Thilisi 0136, Georgia, tel: (+995)
599 64 41 20, E-mail:

The aim of this work is to evaluate the proposed architectural and
planning decision and development of more appropriate structural system of
the whole complex. The article considers current issues of design and
creation of reliable and optimal structures of the hotel complex «HILTON»
in Batumi at the same time. On the example of the complex under
construction the optimal coupling between function and form, as well as
strength, stability, reliability and cost of the building are considered. The
first option of the hotel complex «HILTON> in Batumi was a complex of
design schemes of various high-rise buildings, located on a single
foundation and bears the permanent, long-term, temporary, short-term loads
and external factors such as: hydrostatic pressure of water, heat, wind,
seismic load etc. This paper discusses various options for based on the
relevant computer models architectural and planning and structural features
and performed analysis, as well as shows the results of these analyses.
Amendments made to the structural part of the project, not only improved
strength characteristics of the buildings, but also had a positive influence
(beneficial effect) on the architectural appearance of the complex as awhole.
Methodology. This paper is based on the submitted multi optional studies of
the designed hotel complex «HILTON» in Batumi. The numerical
investigations were carried out with the use of computer modeling based on
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multi optional analysis of existing design solutions as well as new versions
created for the purpose of choosing the most suitable and acceptable option,
both in terms of architectural, planning and design solutions. Findings. The
numerical simulation of the complex structural system of the hotel complex
«HILTON» in Batumi was carried out using the software "LIRA". The
complex stress-strain state has been analyzed for different design options,
the most appropriate configuration of both architectural and structural
features of the bearing framework and foundation have been developed. As
a result of the application of modern computer technology numerical
simulation of different options of the complex, the architectural, planning
and design solutions were obtained both in terms of architectural and
structural. Practical value. Performed stress-strain state analysis of the hotel
complex allowed us to determine the optimal size, shape and design features
of the entire complex under permanent, long-term, short-term and other
factors, such as the hydrostatic pressure of water, heat, wind, seismic, etc.
and the optimal option was selected for external shape of the complex
considering the structural features.

Keywords: architectural and planning solutions, function, feature, computer

simulation, strength, stability, reliability, numerical analysis, multi optional
design, not uniform settlement.
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STRUCTURE FEATURES OF THE CLAMPING (RETAINING)
WALLSOF LANDSLIDE SLOPESON THE COMPLEX RELIEF

Gigineshvili Joni 1*, Gedevanishvili G.K . 2*,
Matsaberidze T.G . 3* , Goginashvili T.E . 4* ,

1* Engineering Centr of Computer Technology for Construction Plaining.
LTD “PROGRESI”. Address: 16 Vazha-Pshavelaave., 2 fl. Thilisi. 0183,
Georgia, Tel. +995 599 18 55 26., +995 32 237 10 09. E-mail
Johnigig@gmail.com www.progresi.com.ge.

2* Construction Plaining. “ABTektonik”. Address: 28 Pekina ave., 5 fl.
Thilisi. 0183, Georgia, Tel. +995 577 95 33 85.,

3* Engineering Centr of Computer Technology for Construction Plaining.
LTD “PROGRESI”. Address: 16 VVazha-Pshavela ave., 2 fl. Thilisi. 0183,
Georgia, Tel. +995 599 74 44 80., +995 32 237 10 09. E-mail
Temur.Matsaberidze@gmail.com www.pr ogr esi.com.ge.

4* Engineering Centr of Computer Technology for Construction Plaining.
LTD “PROGRESI”. Address: 16 Vazha-Pshavelaave., 2 fl. Thilisi. 0183,
Georgia, Tel. +995 598 58 22 56., +995 32 237 10 09. E-mail
Teona.goginashvili @gmail.com www.pr ogr esi.com.ge.

Purpose. The analysis of opportunities of use of strengthening of sloping
ground and creating of landscape compositions, determination of advantage
of their use in the existing environment of the city and requirements to
retaining wall structural design. Methodology. Computer modeling applying
soil FE of LIRA SAPR 2014 software. Results. In case of insufficient
bearing capacity of a sloping ground, for structural design of the retrofitted
or completely repaired structures we should discuss their reinforcing and
updating on request of the modern city whose expediency should be
confirmed by feasibility study. It is obvious that the choice of the effective
structural solution of the clamping retaining walls is possible only on the
basis of careful calculations taking into account geotechnical conditions of a
foundations and construction of such structures. Complexity of such
calculations and installation is that it is necessary to consider a set of various
factors: real dratification of soil and sequence of loading on the basis;
complicated geometry of a construction site, already built (existing)
structures and a terrain topography; nonlinear properties of soil bases (work
often outside a linear stage: dipping between layers, deformations at the
large pulling-out loadings, etc.); an assessment of the loads arising in
structural design at uneven settlements. Fully the accounting of the given
factors is possible only with the use of numerical methods by consideration
of spatial models for interaction of the clamping (retaining) wall and the soil
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bases. Scientific novelty. The clamping (retaining) wall has the following
advantages: 1. Construction of such a wall is possible for any configuration
and height of the terrain; 2. The material consumption for construction of
such a wall is more rational. 3. Construction of such a wall doesn't require
large space. 4. It gives experts various opportunities for creating unique
architectural forms along the length of work space. Practical importance.
Three types of zones of a complicated terrain are alocated, where possible
effective use of the clamping (retaining) wall: city zone, a zone with
negative anthropogenic impact and industrial zone.

Keywords: The clamping (retaining) wall, a complicated terrain
topography, planting, creation of landscape compositions, reinforcement
rebar with a screw profile and the coupling, computer modeling, sequence of
loading, the stress-strain state, a configuration, slope and height of aterrain.

GEOMETRY OF CONFIGURATION SPACES OF LINKAGESAND
QUADRATIC MAPPINGS

Gia Giorgadze*, Giorgi Khimshiashvili **
*|v. Javakhishvili Thilis State University, I.Vekua Institute of Applied
Mathematics, Thilisi, Georgia, gia.giorgadze@tsu.ge
**||ia State University, Thilisi, Georgia, gogikhim@yahoo.com

In the paper we discuss the possible characterization of configuration
spaces of some mechanical systems. Any mechanical system M determines
the variety of all its possible states X which is called the configuration space
of M. Usually a state of the system is fully determined by finitely many real
parameters, in this case the configuration space X can be viewed as a subset
of the Euclidean space. Each point of X represents a state of the system and
different points represent different states.

We investigate configuration spaces of linkages, which represent a
remarkable class of closed smooth manifolds, also known as polygon
spaces, using properties of quadratic mappings (see [1-2]). We calculate the
Euler characteristic of configuration spaces of linkages and show that a
configuration space X comes with the natural topology which reflects the
technical limitations of the system. We also consider some analytical and
topological properties of configuration space of spherical and bicentric n-
gons.

Thetalk is based on recent publication of authors[3-5].
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KINEMATIC RESEARCH OF CRANE-TRANSPORT FACILITIES
AND ROAD-CAR WORKING APPLIANCES

Vazha Gogadze
A.Tsereteli state University, Georgia, Vazhagogadze@atsu.edu.ge

In this work kinematic researching of crane-transport facilities and road-
car working appliances are discussed.

It’s confirmed, that certain rings of the above mentioned machines are
connected with each-other like bones.

When connecting it extra ties may be used. That’s why in some cases
moving is affected by means of chinks or beforehand tension of some
elements takes place.

FREE FLOW MICRO HYDRO-ELECTRIC STATIONS
Tamaz Gongadze

LEPL State Military Scientific Technical Center “Delta”,
Thilisi, Georgia, tgongadze@stcdelta.com

Below various types of free flow micro hydro-electric stations are
considered, aslong as there are many fast rivers with significant flow kinetic
energy in the globe (in Georgia as well). Micro hydro-electric stations’
approximate power production is 5W-+10 kW. Micro hydro-electric stations
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do not require any hydraulic works, any changes of the riverbed. Sometimes
it will be necessary to make attachments to the riverbank and use
improvised means (cobbles, wood around). Turbine blades are only parts
moving in the water, no other rubbing parts will be immersed in the
water.Micro hydro-electric stations have high coefficient of efficiency,
small overall dimensions and weight.

NORMED MOMENTSMETHOD FOR NON-SHALLOW SHELLS

Bakur Gulua
Iv. Javakhishvili Thilisi State University
I. Vekua Institute of Applied Mathematics
Sokhumi State University, Thilisi, Georgia, bak.gulua@gmail.com

I. Vekua constructed several versions of the refined linear theory of thin
and shallow shells, containing the regular processes by means of the method
of reduction of 3-D problems of elasticity to 2-D ones [1]. This method for
non-shallow shellsin case of the geometrical and physical non-linear theory
was generalized by T.Meunargia[2].

In this paper we consider non-shalow shells. By means of 1. Vekua’s
normed moments method we get the approximate expression of the stress
tensor which is compatible with boundary data on face surfaces.
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SOME RESULTSOBTAINED AND ACTIVITIES

George Jaiani
Iv. Javakhishvili Thilisi State University, 1.Vekua Institute of Applied
Mathematics & Department of Mathematics of the Faculty of Exact and
Natural Sciences, Thilisi, Georgia george.jaiani @gmail.com,
giorgi.jaiani @tsu.ge

The present talk is, in a certain sense, the speaker’s account about his
main activities at the I. Javakhishvili Thilis State University, Georgian
Mathematical Union, and Georgian Mechanical Union; besides, it is devoted
to his principal results obtained in the theory of Partial Differential
Equations, mainly in the theory of degenerate ones with applications to
cusped (tapered) elastic shells, plates, and bars. It contains also a concise
survey of some two- and one-dimensional models constructed by him in the
fields of elastic solids and fluid-elastic solid interaction problems.

DERIVATION OF THE EQUATIONS OF ELASTIC BALANCE OF
THE PLATES CONSISTING OF BINARY MIXTURE USING THE
METHOD OF CONSECUTIVE DIFFERENTIATION

Roman Janjgava
Iv. Javakhishvili Thilisi State University, 1.Vekua Institute of Applied
Mathematics, Thilisi, Georgia, roman.janjgava@gmail.com

In the report we consider Green-Nagdi-Steel's model of mixture of two
isotropic elastic materials [1]. We use a method of a reduction of Vekua
called a method of consecutive differentiation [2] for a conclusion from the
main equations of the above-mentioned three-dimensional model of system
of the equations of static balance of the plates consisting of binary mixture.
Previoudly we used the method of expansion of the unknown functions by
Legendre polynomials along thickness coordinate to obtain eguations for
shallow shells[3].

Acknowledgement. The designated project has been fulfilled by a financial
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UNSTEADY ROTATION PROBLEM OF THE MOTION OF
INFINITE POROUSPLATEWITH THE FALLING STREAM OF
THE CONDUCTIVE FLUID WITH ACCOUNT OF MAGNETIC

FIELD AND HEAT TRANSFER IN CASE OF VARIABLE

INJECTION VELOCITY AND ELECTRIC CONDUCTIVITY

L. Jikidze*, V. Tsutskiridze **

* Department of engineering mechanics and technical expertise of
construction, Georgian Technical University, 77, M. Kostava str, Thilisi,
0175, Georgia
** Department of mathematics, Georgian Technical University, 77, M.
Kostava str, Thilisi, 0175, Georgia
E-mail address: levanjikidze@yahoo.com, b.tsutskiridze@mail.ru

By using the method of successive approximation there has been
studied the unsteady rotation problem of the motion infinite porous plate
with the falling stream of the conductive fluid with the components of

velocity u, =ar, u; =0, u, = - 2az, with account of magnetic field and

heat transfer in case when the coefficient of electric conductivity and
injection velocity are functions of temperature as a form-
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For determination the thickness of the dynamic and thermal boundary

layers, differential equations are obtained and their exact solutions for the
particular cases when the injection velocity varies according to different
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laws and between the thicknesses of a functional dependence of the form
d; (t) =gd(t) arewritten out.
All physical characteristics of the flow are calculated.
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STRENGTH OF PLATE TYPE MULTI-LAYER
STRUCTURESIN AIRCRAFTS

Revaz Kakhidze
Sh. Rustaveli Batumi State University, Batumi, Georgia,
rezokakhidze@mail.ru

The plate type multi-layer thin-walled structures are more and more
widely applied in aircraft and missile engineering and other fields of
engineering. This is caused due to necessity of high strength and
significantly reducing of structures weight. These necessary features are
provided by application of various fillers in separate layers of multi-layer
structures. The fillers and composite materials are characterized by low
shear gtiffnessthat istheir disadvantage [1, 2].

In the report the methodology of mentioned problem, strength
numerical analysis of multi-layer plate structuresis stated.
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ON ONE PROBLEM OF THE PLANE THEORY OF ELASTICITY
FOR CIRCULAR HOLEWITH A FINITE POLYGONAL DOMAIN

Giorgi Kapanadze*, Miranda Narmania**
* |. Vekua Institute of Applied Mathematics, A. Razmadze M athematical
Ingtitute, Thilisi, Georgia, kapanadze.49@mail.ru
**|, Vekua Ingtitute of Applied Mathematics, University of Georgia,
Thilisi, Georgia, miranarmal9@agmail.com

The paper considers the problem of the plane theory of elasticity for a
circular hole with a finite polygonal domain. For the solution of the problem
the use is made of the methods of conformal mappings and of boundary
value problems of analytic functions, and unknown complex potentials are
constructed effectively (analytically). The estimates of the solution behavior
at the vicinity of angle are given.
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GENERAL APPROACH OF VORTICES STUDY DUE TO GIORGI
ABURJANIA’S BOOK “SELF-ORGANIZATION OF THE
NONLINEAR VORTEX STRUCTURESAND THE VORTICAL
TURBULENCE IN THE DISPERSIVE MEDIA”

Oleg Kharshiladze****, Khatuna Chargazia** ***
*|v. Javakhishvili Thilisi State University, Thilisi, Georgia,
oleg.kharshiladze@gmail.com
**|y, Javakhishvili Thilisi State University, I.Vekua I nstitute of Applied
Mathematics, Thilisi, Georgia,
*** |y, Javakhishvili Thilisi State University, M. Nodia I nstitute of
Geophysics, Thilisi, Georgia, khatuna.chargazia@gmail.com

Central problem of hydrodynamics represents investigation of the
vortex dynamics. This question is most important for atmosphere and ocean
circulation, where the different scale vortex transfer processes are
considered. Analogous is the role of the vortex structures for investigation
of the dynamics of plasma and ionosphere-magnetosphere media. Such
structures, more effectively than linear waves, can absorb free energy of
medium and form the strong turbulence. In the presentation general
approach of G. Aburjania for investigation of the nonlinear wave processes
in different dispersive physical media in neutral geophysical one as well as
in conductive media— laboratory plasma and ionosphere is discussed.

Similarity of the dynamical system in considered, problems and general
mathematical tools obtained by G. Aburjania are discussed. Possibility of
splitting of the vortex structures into scalar and vector ones is studied, which
is given in (1). Besides, the characteristic features of these structures are
considered. As the numerical simulation shows, the main characteristics of
the structure dynamics and vortex interaction are determined by the
nonlinear terms included in the model equations. Due to nonlinearity of the
system of model equations, its solution represents complicated mathematical
problem, which in the stationary case is given in (1). Analytical
investigation of these models stimulated the numerical research of the
vortex structures in non-stationary problems, which shows a good
agreement of G. Aburjania’s theoretical research with numerical, satellite
and laboratory experiments.
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ON CONSISTENT PLATE THEORIES. PARTIAL DIFFERENTIAL
EQUATIONS, STRESSRESULTANTSAND DISPLACEMENTS

Reinhold Kienzler* , Patrick Schneider**

"Bremen Institute of Mechanical Engineering (bime)
University of Bremen, Department of Production Engineering
Am Biologischen Garten 2, 28359 Bremen
e-mail: rkienzler@uni-bremen.de
“"Bremen Institute of Mechanical Engineering (bime)
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Using the uniform-approximation technique in combination with the
pseudo-reduction method, a hierarchy of consistent plate theories is derived:
after the introduction of non-dimensional quantities, the strain-energy and
the dual-energy densities appear as infinite power series in the plate
parameter that describes the relative thinness of the structure. The associated
Euler-Lagrange equations deliver a countably infinite set of PDES, where
each PDE is an infinite power series with respect to the plate parameter. It is
shown that the untruncated set of PDESs is equivalent to the problem of the
three-dimensional theory of elasticity. Furthermore, an a-priori error
estimation is given for the truncated, finite and therefore tractable PDE
system. The error of the Nth-order two-dimensional theory decreases like
the (N + 1)th-power of the characteristic plate parameter, so that a
considerable gain of accuracy could be expected for higher-order theories.
The resulting equations of a consistent 2nd-order plate theory are used to
assess and validate theories established in the literature.
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SPECIFICITY OF UPLIFT FORCE FORMATION
ON THE ANNULAR WING

GelaKipiani*, Archil Geguchadze**
Georgian Aviation University*, Akaki Tsereteli State University**
E-mail: gelakip@gmail.com, a.geguchi @yahoo.com

So it was and up to the present that the most common is such an
assembling of annular wing aircrafts of vertical take-off and landing, in
which the uplift force forming surface shape is approached to a spherical
form, or to a ring-dome form, and where it is not possible to put down the
center of gravity lower than geometrical center of this surface. This
circumstance creates the condition of insufficient sustainability of this kind
of aircrafts.

To solve the problem, the paper dwells on comparing the mechanical
principles of uplift force formation of trandational and centrifugal expulsion
aircrafts of vertica take-off and landing with the ring-dome wing schemes,
accordingly, with respect to their aerodynamic characteristics. The
difference between them consists in thefact that in the first case, the
aerodynamic profiled wing with its front-directed frontal edge will pass
through the stationary air masses, but in the second case, the air masses
moving from the center to outboard will envelop the aerodynamic profiled
fixed annular wing.

The mentioned difference appeared to be important when analyzing the
uplift force formation process. In the first case, for uplift force formation it
is necessary to lift up afrontal edge of the profiled wing higher than a back
edge, in order to create the so-called “angle of attack”, but in the second
case, the choice fell on making an unusual decision: the frontal edges of the
aerodynamic profiled annular (or composed of the totality of rings) wings
are put down, but the centrifugal airstreams are lifted up (up-directed
obliquely). In the first case, there is determined the vertical direction of the
resultant force of the airstreams felt on the wing’s bottom surface and
rebound (reflected) from it, and then it will be completely used as uplift
force.

Relative position of the annular wing’s component aerodynamic
profiled rings alows for higher lifting up their surfaces higher than a
common geometrical center, and by that, for increasing aircraft
sustainability.
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STABILITY OF HAVING IRREGULARITIES
STRUCTURESIN AIRCRAFTS

GelaKipiani*, Valeri Mikadze**
*Georgian Aviation University, Thilisi, Georgia, gelakip@gmail.com
**Georgian Aviation University, Thilisi, Georgia, vmikadze@mail.ru

In the thin-walled structures irregularity of geometrical and physical
parameters causes significant stress concentration and creates dangerous
zones of cracks or plastic deformations propagation. In most cases their load
bearing capacity will be determined due to strength conditions or buckling
in stress concentration zones. To other kinds of regularity violation belongs
to the surface break that occurs in folded and multi-wave coverings, due to
their impact on mode of deformation they are similar to ribs.

Extremely violates the regularity cuts, breaks, holes, cracks as well
other rigid inclusions of rod type [1, 2, 3]. In the report is the above
mentioned problems on issues of structures stability in aircrafts are stated.
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GENERALIZED EQUATION OF CONTINUITY
OF MASSAND ITS CONSEQUENCES

Vladimir Kirtskhalia
I. Vekua Sukhumi Institute of Physics and Technology

It is show that in the modern theory there exists the equation of
continuity of mass, which is applied to any environment, it is valid only for
a homogeneous medium and in a heterogeneous environment it requires
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generalization. After generalizing in the right part of the equation an
additional term is added that contains the denominator isobaric speed of

sound C b This speed. the existence of which was discovered only recently

isameasure of heterogeneity of the environment. At striving this velocity to
infinity, generalized equation becomes an equation known today and this
means that in perfectly homogeneous environment there exists just adiabatic
sound velocity C. This situation is fundamentally changing the definition
of dignificant criteria such as compressibility or incompressibility
environment. Asit turned out, these criteria, which had a purely mechanical
sense, take the thermodynamic sense. For example, in the thermodynamic
sense, water and iron are much more compressible materials than the air in
the upper atmosphere. It changed adso many well-known gas and
hydrodinamic relations.

EASTERNMOST BLACK SEA FORECASTING SYSTEM: THE
CURRENT STATE AND PERSPECTIVES

Avtandil Kordzadze*, Demuri Demetrashvili **
Iv. Javakhishvili Thilisi State University, M. Nodia Institute of Geophysics,
Thilisi, Georgia, _akordzadze@yahoo.com, —demetr_48@yahoo.com

Large achievement of the Black Sea operational oceanography for the
last decade is the development of the Black Sea Nowcasting/Forecasting
System that became possible as a result of scientific and technological
progress since the 90s of the last century. One of the components of this
system is the regional forecasting system developed at M. Nodia Institute of
Geophysics for the easternmost Black Sea, which covers the Georgian
coastal zone and adjoining water area[1,2]. The regional forecasting system
consists of hydrodynamic and ecological blocks. The hydrodynamic block
includes M. Nodia Ingtitute of Geophysics high-resolution 3-D regional
model of the Black Sea dynamics. The parts of the ecological block are 2-D
and 3-D models of spreading of polluting substances in the sea environment.
The regional forecasting system provides 3 days’ forecast of main
dynamical fields - the flow, temperature and salinity with 1 km spacing, and
in case of accidental situations — the forecast of spreading the oil and other
pollutants as well in the easternmost Black Sea water area.

Further improvement of the forecasting system is connected with
inclusion into system the models of forecast of wind driven surface waves
and biochemical processes. In addition, the new very high-resolution version
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of the regional forecasting system will be collaborated for Adjara coastal
zone and Poti water area (with horizontal grid steps 50-100 m). The
functioning of this version will be possible at the same time with the main
version of the forecasting system.

Thus, the complex regiona forecasting system will be developed,
which will combine the forecasting system for the Georgian coastal zone
with 1 km resolution and the forecasting subsystem for Adjara and Poti
water areas with 50-100 m resolution.
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ON THERMAL OSCILLATIONS OF BEFOREHAND STRESSED
SHELLSOF REVOLUTION, CLOSE BY THEIR FORM TO
CYLINDRICAL ONES, WITH AN ELASTIC FILLER

Sergo Kukudzhanov
Iv. Javakhishvili Thilisi State University, A. Razmadze Mathematical
Ingtitute Thilisi, Georgia, koticl3@mail.ru

We investigate the eigen oscillations of shells of revolution, which by
their form are close to cylindrical ones with an elastic filler and under the
action of meridional forces, normal pressure and heat. The shell is assumed
to be thin and elastic. The temperature is uniformly distributed in the body
of the shell. The light and sliding type filler is considered. The filler is
modeled by the Winkler’s base. The shells of positive and negative
Gaussian curvature are considered. We present formulas and universal
curves of dependence of least frequency and form of wave formation on
temperature, rigidity of an elastic filler, preliminary stress, and also on the
sign of Gaussian curvature and amplitude of a shell deviation from a
cylinder. The problem of shell stability is investigated and formulas for
determination of critical load are obtained.
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NUMERICAL INVESTIGATION OF FEATURESOF THE BLACK SEA
MIXED LAYER FOR THE GEORGIAN COASTAL LINE

Diana kvaratskhdia® ** Demuri Demetrashvili*
* M. Nodia I ngtitute Geophysics of Iv. Javakhishvili Thilis State University;
**Sokhumi State University, Thilisi, Georgia,
diana kvaratskhelia@yahoo.com

The upper mixedHayer of seas and oceansis one of the important water aress, the
thermodynamic state of which defines many important physical, chemicd or biologica
processes in the sea- @mosphere environment. The same can be noted concerning the
Black Seaturbulent mixed layer, which representsthe object of our investigation.

It is well known that the depth of the mixed layer is generally determined
by measurements of water properties: temperature and Sgma-t (dengity) but here
the depth of the mixed layer and its variability are investigated by using the basin-
scale numerical mode of the Black Sea dynamics of M. Nodia Ingtitute of
Geophysics (BSM-IG, Thilis, Georgia).

The main object of this study is to investigate the features of the Black Sea
upper mixed-layer generation for Georgian coastal line and its evolution in
connection with the nongtationary atmaospheric circulation and thermohdine action
in the inner-annual time scae. Besides, how the temperature and sdinity fidds of the
Black Sea upper layer are subgtartidly reected by the verticd diffusion coefficient
represents the main point in our sudy. Therefore, the coefficient of vertical turbulent
diffuson for heat and salt are tested as congtant and it was parameterized by
modified Oboukhov'sformula
Acknowledgement: The researches were supported by the Shota Rustaveli Nationa
Science Foundation, Grart No. AR/373/9-120/12.

THE CONSTANT-VELOCITY PRESSING OF A WEDGE IN AN
ORTHOTROPIC HALF-PLANE

Marina L osaberidze, David Kipiani
Georgian Technical University; 77, Kostava <t., Thilisi 0175, Georgia

In the paper the problem of constant-velocity V, pressing of a blunt
wedge in an orthotropic half-plane is considered. It must be displacement

vector U; and U, and stress tensor S, ,S T, components must be

found, which meet the conditions:
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the problem. The problem has been reduced to Dirichlet problem, whose
solution is presented by Schwarz integral.

GENERALIZATION OF I. VEKUA’S METHOD FOR THE
PHYSICALLY AND GEOMETRICALLY NON-LINEAR AND NON-
SHALLOW SHELLS

Tengiz Meunargia
I. Vekua Ingtitute of Applied Mathematics
of Iv. Javakhishvili Thilisi State University
Thilisi, Georgia, tengiz.meunargia@viam.sci.tsu.ge

I. Vekua constructed the linear theory of shallow shells, containing the
regular processes, by means of the method of reduction of 3-D problems of
elasticity to 2-D ones.
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In the present paper by means of I. Vekua’s method, the system of

differential equations for physically and geometrically non-linear theory of
non-shallow shells is obtained and compared with other theories (Ressner,
Koiter-Naghdi, Lurie,...).
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THEORETICAL BASISOF EXPLOSIVE EXTRACTION
OF STONE BLOCKS

Rudolf Mikhelson, Sergo Khomeriki, Marina Losaberidze,
Davit Khomeriki, Grigol Shatberashvili
G.Tsulukidze Mining Institute
7.E.Minddli str., Thilisi 0186, Georgia

The preservation of massif structure and decorative properties in blocks
largely depends on efficiency of explosive method for extraction of high
strength and abrasivity facing stone blocks.

In the paper having regard to the basic concepts of the elasticity theory
and the physics of explosion a new method for extraction of blocks by
directional cleaving has been formulated, which is based on the calculation
of initial parameters of strain wave generated in rock by blasting linear
charges of explosive and selection of explosive types and design of charge,
which does not damage the stone structure. For preservation of rock natural
structure the use of explosive with small critical diameter and high speed of
detonation is recommended. At this time the short duration impulse of
explosion eliminates growth of rock massif cracks due to massif inertia.

WAVE SCATTERING BY INHOM OGENEOUS ANISOTROPIC
OBSTACLES: BOUNDARY-DOMAIN INTEGRAL EQUATION
APPROACH

David Natroshvili
Georgian Technical University, Deprtment of Mathmatics, Thilisi, Georgia
and
Iv. Javakhishvili Thilis State University, 1.Vekua Institute of Applied
Mathematics, Thilisi, Georgia
natrosh@hotmail.com

We consider the time-harmonic acoustic wave scattering by a bounded
layered anisotropic inhomogeneity embedded in an unbounded anisotropic
homogeneous medium. The material parameters and the refractive index
are assumed to be discontinuous across the interfaces between
inhomogeneous interior and homogeneous exterior regions. The
corresponding mathematical problems are formulated as  boundary-
transmission problems for a second order elliptic partia differential equation
of Helmholtz type with discontinuous variable coefficients. We show that
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with the help of localized potentials the boundary-transmission problems
can be reformulated as a localized boundary-domain integral equations
(LBDIE) systems and prove that the corresponding localized boundary-
domain integral operators areinvertible.

Acknowlegment. This work was supported by the International Joint
Project Grant UK-EPSRC EP/M013545/1 and by the Shota Rustaveli
National Scientific Foundation Grant FR/286/5-101/13
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MODELING OF LIMIT PASSAGE OF BOUNDARY VALUE
PROBLEMSELASTICITY OF POLYGONAL PLATESBY THE
FINITEELEMENT METHOD

Giorgi Nozadze
A.Tsulukidze Mining Ingtitute, Thilisi, Georgia, g_nozadze@yahoo.com

The paper considers the problem of elasticity theory forpolygonal plates
with boundary conditions of freely support by the finite element method.
For simplicity, the load given, as a concentrated perpendicular force to the
plates surface at the center of the plate. The task was simulated by the
software SOLID WORKS.

It is shown that the boundary conditions of freely support of polygonal
platesin the limit passage (N® ) degrade and do not match with boundary
conditions of freely support of respective circular plate, which is obtained
by approximating polygonal plate.
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APPROXIMATE SOLUTION OF SOME BOUNDARY VALUE
PROBLEM OF ANTIPLANE ELASTISITY THEORY BY
COLLOCATION METHOD FOR COMPOSITE BODIES

WEAKENED BY CRACKS

Archil Papukashvili, Teimuraz Davitashvili, Zurab Vashakidze
Iv. Javakhishvili Thilisi State University,
Faculty of Exact and Natural Sciences,
|.Vekua Institute of Applied Mathematics,
Thilisi, Georgia,
apapukashvili @rambler.ru, tedavitashvili @gmail.com,
zurab.vashakidze@gmail.com

In this work research of antiplane problems of the theory of elasticity by
a method of the integral equations for composite (piece-wise homogeneous)
orthotropic bodies weakened by cracksis studied.

Two problems are considered. In case of the first problem the crack
spreads to the interface (the crack extends until the interface) under a right
angle, and in case of the second problem the crack crosses dividing border
(intersect an interface) under a right angle. The first problem is reduced to
the singular integral equation which containing an immovable singularity
(contains motionless feature), and the second problem is reduced to system
(pair) of the singular integral eguations containing an immovable
singularity, with respect to the tangent stress jumps (the characteristic
function of crack expansion) (see [1]). In the above — stated problems our
main objective was research of behavior of characteristic function of
disclosing of cracks, calculation of stress intensity factors at the ends of a
crack and forecasting of distribution of a crack.
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The basic integral equation and system of the integral equations has
been solved by a collocation method, in particular, a method of discrete
singularity  (see [2]). Corresponding systems of the linear algebraic
equations have been obtained for uniform (using rectangular quadratic
formulas) as well for non-uniformly distributed knots (with the use of
quadratic formulas of higher accuracy constructed on the knots of
Chebyshev polynomials). Solving the system of linear algebraic equations
and graphic interpretation was carried out by means of programming system
Matlab.

In the presented work for the approached solution of the above — stated
problems new numerical algorithms were constructed, corresponding
numerical calculations were performed and the hypothetical forecast for a
crack distribution in the body had been given.
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MODELING AND CALCULATION OF COMPLEX EXTENDED
CONFIGURATION SOLID DEFORMABLE BODY BASED ON
DISCRETE PRESENTATIONS

David Pataraia*, Edisher Coceria**, Giorgi Purceladze***,
Rusudan Maisuradze****
* Grigol Tsulukidze Mining Ingtitute, Thilisi, Georgia,

david.pataraia@gmail.com,
**|.t.d. Constudio, Thilisi, Georgia, edishertso@gmail.com
*** Thilisi Transport Company, Thilisi, Georgia,
georgepurceladze@gmail.com
**** Grigol Tsulukidze Mining Institute, Thilisi, Georgia,
rusikomai s@gmail.com
In the paper the original approach of solid deformable body calculation
is presented that is based on and applies specially developed for this purpose
algorithm and discrete model [1-6].
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Area considered various aspects of this method application for such
complex configuration non-homogeneous and extended bodies modeling
and calculation, as, for example, the space antennas, cableways, dams.

For calculation of large size bodies an approach is developed that gives
the possibility to dismember the offered design algorithm and realization
into a computer local network or even in the Internet.

For providing advice, support and professional assistance | am thankful
to the whole personnel of Institute of Applied Mathematics and its Director
Professor George Jaiani.
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RESEARCH OF DEFORMABILITY OF THE
MULTI-LAYERED ORTHOTROPIC SHELL

Marlena Rajczyk*, Lenka Lausova**
*Czenstochowa University of Technology, Czenstochowa, Poland,
mrajczyk@bud.pcz.czest.pol
**\/SB-Technical University of Ostrava, Ostrava-Poruba, Czech Republic,
lenka.lausova@vsh.cz

The model of multi-layered shell is constructed that provides the
orthotropy and high order factors for al layers, despite their stiffness and
arrangement in package. The methodology of multi-layered orthotropic shell
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is constructed, the accuracy of that is higher on one order than classic
theory. The accordance between parametric terms and accuracy of basic part
of eguations, forced system and initial hypothesisis also achieved.

TRANSITIONSIN TAYLOR-DEAN FLOW OF A HEAT-
CONDUCTING FLUID BETWEEN TWO ROTATING POROUS
CYLINDERS

L uiza Shapakidze
Iv. Javakhishvili Thilisi State University, A.Razmadze Mathematical
Ingtitute, Thilisi, Georgia, luiza@rmi.ge

The report presents the results of investigations of instability and
trangitions of heat-conducting fluid between two porous cylinders which is
driven by an constant azimuthal pressure gradient acting around the
cylinders and by rotation of cylinders.

It is assumed that the flow is under the action of a radial flow through
the porous cylinder walls and a radia temperature gradient. It is
demonstrated that the magnitude and the direction of applied pressure and
temperature gradient control the characteristics of instability and transitions
to complex regimes.of the main stationary flow.

THE SOLUTIONS OF TWO-DIMENSIONAL INTEGRO-
DIFFERENTIAL EQUATIONSAND THEIR APPLICATIONSIN
THE THEORY OF VISCOELASTICITY

Nugzar Shavlakadze
Iv. Javakhishvili Thilisi State University A. Razmadze
Mathematical Institute, Georgian Technical University
68, M. Kostava St., Thilisi 0175, Georgia ,e-mail: nusha@rmi.ge

The effective solutions for integro-differentia equations related to
problems of interaction of an elastic thin finite inclusion with a plate, when
theinclusion and plate materials possess the creep property are constructed.
If the geometric parameter of the inclusion is measured along its length
according to the parabolic and linear law we have managed to investigate
the obtained boundary value problems of the theory of analytic functions
and get exact solutions and establish behavior of unknown contact stresses
at theends of an elastic inclusion.

38



Let afinite non-homogeneous inclusion be attached to the plate which
isin the condition of a plane deformation. It is assumed that the plate and
inclusion material's possess the creep property which is characterized by the
non-homogeneity of the ageing process and have different creep measures
C/(tt)=j @)[a- e°V], wherej () isthe function that defines the ageing
process of the plate and inclusion materials, different materials age is
t,(x)=const and the elasto-instant deformation modulus are

E(t)=E =congt, (i=12). Besides, the lateral contraction coefficients for
elastic deformation n " (t) and creep deformation n_(t,t) arethe same and

constant.

It is assumed that the inclusion has no bending rigidity, is in the uniaxial
stressed state and is subject only to tension, i.e. a horizontal force
Pd(x- )H(t-t,) isappliedtotheend of theinclusion (at the point x =1)

at the moment of time t; then only the tangential stress acts on the line

of contact of the inclusion and the plate (d(x) is the Dirac function, Ht)

isthe unit Heaviside function).
We are required to define the law of distribution of tangential contact
stresses q (t,x) on the line of contact, the asymptotic behavior of these

stresses at the end of the inclusion and the coefficient of stressintensity.
To define the unknown contact stresses we obtain the following integral
equation
2(1-n} Lt y)d 1
@-n2) q. L2)Oq( y)dy _
o Y-x  h(XE

PE,
1
hop(t, y)dy =- RH(t- t,)
0

- L)@ ¢ yay, 0<x<1
0

where the time operators L; act on an arbitrary function in the following
manner

@ Ly ®=y ®- 6<i(t+f.:t +ryy E)dt e

K,(t1)=E ﬂciﬂ(tt‘t), r =t -t,, i=12 h(» is the thickness of

inclusion, h is itswidth.
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AVIATION HIGH EDUCATION IN GEORGIA

Sergi Tepnadze*, Gela Kipiani**
*Georgian Aviation University, Thilisi, Georgia, rector@ssu.edu.ge
**Georgian Aviation University, Thilisi, Georgia, g.kipiani @ssu.edu.ge

In the paper deals with the establishment of aircraft engineering chair in
order to prepare local engineering personnel for aviation higher education
grounded on new conception. In this way based on governmental resolution
in structure of Georgian Technical University of aircraft engineering chair
was established.

By the resolution of President of Georgia Aviation Ingtitute was assigned
from Georgian Technical University and on its base was established
Georgian Aviation University. Issues of origination and development of
Aviation Ingtitute and Aviation University, their present and future are
discussed.

THEORETIKAL INVESTIGATION OF TRANSFORMABLE
SPASE REFLECTOR MECHANICAL SYSTEM

Shota Tserodze*, Malkhaz Nikoladze**
*Georgian Technical University, Thilisi, Georgia, tserodze@gtu.ge
**Georgian Technical University, Thilisi, Georgia,
mal khaz.nikoladze@yahoo.com

In the paper a new closed-chain deployable system is presented. A
specific feature of its structure is that, as compared with analogous
structures, for connecting the sections with one another it is not required to
apply additional synchronization devices. Transformation mechanism
represents a differential lever mechanism that gives the possibility to obtain
the desired law of motion of a characteristic link. For the preliminary
investigation of the structure and making possible changes in a
mathematical model by ANSYS software using the Ansys Parametric
Design Language is constructed. The degrees of freedom of hinges are
simulated in local coordinate systems and are as much as possible
approximated to the real model. Calculations are carried out for various
kinds of loads and appropriate results are obtained.
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AN ITERATIVE METHOD FOR A
TIMOSHENKO TYPE DYNAMIC BEAM

Zviad Tsiklauri
Department of Mathematics of Georgian Technical University, Thilis,
Georgia, email: zviad_tsiklauri@yahoo.com

We consider the initial boundary value problem for a nonlinear
differential equation modeling dynamic state of the Timoshenko type
beam. To approximate the Solution the Galerkin method, a difference
scheme and the Jacobi iterative method are used. The error of the
iterative method is estimated.

ON MODELING OF THERMODYNAMIC NONSHALLOW
ELASTIC SHELLSAND APPLICATION OF COMPLEX ANALYSIS

Tamaz Vashakmadze
Iv. Javakhishvili Thilis State University, 1.Vekua Institute of Applied
Mathematics, Thilisi, Georgia, tamazvashakmadze@gmail.com

We consider the problem of mathematical modeling of piezoelectric,
electrical conductivity and viscous elastic multilayer nonshallow shells by 2-
Dim von Karméan-Koiter type refined theories. The corresponding models
represent boundary value problems for nonlinear systems of 2Dim partial
integro-differential equations with Monge-Ampere operators and Poisson
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brackets. The trial of applied some schemes of theory of analytical functions
and projective methods will be given.

Acknowledgment. This work was supported by Rustaveli Science
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Mathematics.

STUDY OF STRESS-STRAIN STATE OF
ELLIPTICAL BODY WHIT CRACK

Natela Zirakashvili
Iv. Javakhishvili Thilisi State University, 1.Vekua Institute of Applied
Mathematics, Thilisi, Georgia, natzira@yahoo.com

Boundary-value problem for the ellipse are considered, when on the
elliptic border and the segment between the foci of the ellipse tangential
stresses, free from normal stresses are given. This task is obtained from the

corresponding problem for semi-ellipse {O Ex £x,,0Eh £ p}, when
conditions of uninterrupted continuation of the solution are givenat h =0
and h =p , therefore it is possible to bind the semi-ellipse as an elliptic

ring, in which the tangential stresses are given on X =0  and the

conditions of uninterrupted continuation of the solution are not performed
along this part, i.e. we have a crack on which the tangential stress acts. For
solving of this problem we apply a method by which the solution of
complex problems of elasticity is reduced to the solution of simple problems
of elagticity [1], namely, to solution of internal and external problems of
elagticity, which are easily solved by separation of variables.

Using the MATLAB software we obtained numerical results and
constructed 2D and 3D graphs of the distribution of displacements and
stresses in body.
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