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On Academician N. Kh. Arutyunyan’s heritage and the development of his investigations

The paper highlights Academician N. Kh. Arutyunyan’s main ideas and results in the spheres of
torsion of elastic and elastic-creeping bodies, creep theory, contact and mixed problems of
mechanics of deformable solids, their development and generalization.

28

Avetisyan V.V,
About one algorithm of group searching in a rectangular domain

A problem of group searching of immobile objects in a rectangular domain is considered. An
algorithm is proposed for breaking down the rectangular domain into non-intersecting sub-
rectangulars in such a way that will allow each searching object to observe the prescribed
rectangular with time optimal way, while the maximum out of minimum times for observing
the sub-rectangular will become of minimal value.

AZhAaDEKYaN P.V...ccciiiiiiinmmnmneciinncennsnnmneecssssccnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss

A contact problem for an elastic semi—infinite plate with finite and infinite stringers

In given paper a contact problem for semi-infinite elastic plate fastened by two elastic
stringers, one finite and one infinite, herewith, the finite stringer is situated at the edge of the
plate, and the infinite stringer is situated at the ultimate distance from the edge of the plate and
parallel to it is considered. The semi—infinite plate is deformed under the action of the forces,
applied on the infinity. The problem is reduced to the solution of the singular integral equation
relative to the stresses acting under the finite stringer.Hereinafter, the solution of the singular
integral equation with the help of Chebishevs orthogonal polynomials is reduced to the solution
of quasi—completely regular infinite systems of linear algebraic equations.

Aghalaryan H.B.
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37

On a plane problem of compound elastic wedge under different boundary conditions

In the present paper the problem of finding of stress-strain state in the vicinity of joint apex of
compound body which consists of three wedges of arbitrary value of angles’ magnitude by the
statement of plane theory of elasticity is considered. In the case of longitudinal shear by
nonlinear statement the power law of strengthening under different boundary conditions is
accepted.

Aghalovyan L.A., AGhalovyan M.L. ....iiniinniinicsenseisesssscsssisssesssesssecssasssassssssssssssesssssssssss

On dynamic conduct of Lithospheric Plates of the Earth on the base of the data of seismic
stations and GPS systems

Using the data of seismic stations and GPS systems the spatial, dynamic, non-classical problem
of elasticity theory for layered packet from plate specifically simulating the conduct of
Lithospheric Plates of the Earth is solved.

The amplitudes of forced vibrations are determined, the way for tracing their changing in time
is indicated.

Aghayan K.L., Grigoryan E.Kh., Gulyan K.G. ........iiniinsinsinsninsnecsnecsensenssscsssesssecssecaeens

Diffraction of sheared plane wave on the edge of semi-infinite crack at compound elastic
space.

The dynamic contact problem of sheared plane wave diffraction in elastic piecewise-
homogeneous space with stress concentrator in the shape of semi-infinite crack of longitudinal
displacement is investigated. The space is consisting of two different elastic semi-spaces, and
semi-infinite crack is parallel to the line of partition of materials is located in one of the semi-
spaces. Herein, considered a case when falling from infinity shear plane wave is propagated at
continuous semi-space. The problem of determination of diffracting wave field at compound
space with the help of generalized Fourier transformation reduced to the boundary problem of
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Riemann type on the real axis. The asymptotic formulas characterizing a field of elastic
displacements at far fields of each part of piecewise-homogeneous space as well as distribution
of sheared stresses near the edge of crack is obtained.

Hakobyan V.N., AMirjanyan H.A.........ciiciviennseicssnncssnnissssiossssssssssssssssssssssssassssssssssasssssssossassssssssse

On transfer of load from elastic inclusions to infinite viscous-elastic plate with semi-infinite
slit

The plane stress state of infinite viscous-elastic plate with semi-infinite slit, banks of which are
welded by different viscous-elastic inclusions, is considered. Taking into account that the
inclusions are located in uniaxial stress state [1], the governing system of equations of stated
problem consists of singular integro-differential and singular integral equation with respect to
tangential stresses, acting at banks of inclusions, is obtained. The behavior of solutions of
governing system at the end-points of inclusions and slits is studied. The solution of system is
built by the numerical-analytical method of discrete singularities.

Hakobyan V.N., Dashtoyan L.L., Hakobyan L.V.......

On stress state of elastic plane with semi-infinite slit, perpendicularly situated at the
absolutely rigid inclusion, which is partially detached from matrix

The stress state of homogeneous elastic plane, weakened by semi-infinite slit, perpendicularly
situated at the absolutely rigid inclusion, is considered. The governing system of singular
integral equations with respect to derivatives of functions of displacements’ differences and
jumping function of stresses, acting at edges of crack, is obtained. The solution of system is
built by the numerical-analytical method of discrete singularities.

AIVAJYAN SH. L auerrriiiiiiiiiiieinneticnttenntncseecsaeesssenessessssesssssessssesssssssssssssssssssssssssssssssssesssssssssssss

Asymptotic substantiation of mathematical model of micropolar elastic orthotropic thin bars
In this paper an asymptotic method of integration of micropolar theory of elasticity for
orthotropic material in the case of plane stress state in thin rectangle is developed. An applied
one-dimensional theory of orthotropic micropolar elastic thin bars is built and inherently a
model of micropolar orthotropic bars built on the basis of hypotheses method is substantiated.

AleXandrov V.M., MATK A.V.....eeeeeiicccccssssnsseseccssssssssssssssesssssssssssssssssssssssnsassssssssssssassssssssssssens

Fixed contact problem for viscoelastic cylinder

The contact problem of the interaction of hard-liner and tie with a boundary of a viscoelastic
cylinder is considered. It is assumed that the band moves with constant velocity along this
border. Friction in the contact region is neglected. At the first stage, the displacement of the
boundary of the cylinder attached to her normal workload is defined. Then on the second step
an integral equation of the contact problem for determination the contact pressure is derived. In
the third stage an approximate solution of this integral equation by the modified Multhopp-
Kalandia method is constructed. The graphs of the distribution of contact pressure is
presented.

ATLENDACK H. aaaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssane

Creep Mechanics - from the Classical to some Advanced Models

Investigations in Creep Mechanics started at the end of the 19" century. First theories were
suggested in the 20™ and 30" years of the last century. From this time creep Mechanics is
established in structural analysis in the case that the structure or some structural element is used
if the loading level is moderate (far from the yield stress), but the temperature level is
approximate 0.3-0.4 of the melting temperature of the given material. During the last 70 years
the main research direction is focused on the formulation of constitutive equations. Outstanding
contributions in this field were made by scientists from the former Soviet Union: among them
Yu.N. Rabotnov, N.N. Malinin, L.M. Kachanov, N.Kh. Arutunyan, and R.A. Arutunyan. Now
some proposals for constitutive equations are established, but they differ from the point of view
of their structure, even from their physical explanation.
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Amirbekyan A.N

76

About bending of periodic system of beams on the elastic semi-plane

The problem of bending of the periodic system of beams on elastic base is considered within
S.P.Timoshenko’s theory. In present paper the contact problem on indentation of periodic
system of bendable beams into elastic semi-plane by Timoshenko’s theory is studied.

Annin B.D., Ostapenko V.V., Chesnokov A.A.

81

Modeling of the plane plastic flow of a material with allowance for inertial forces

We consider a system of differential equations describing the planar plastic flow of a material
outside of a convex hole taking into account the effect of inertia. It is shown that the system has
two sets of multiple real characteristics, for each one eigenvector and one adjoined vector are
appropriate. For this reason, this model is not hyperbolic in the classical sense. The system of
equations is transformed into a set of evolutionary equations, which is used for numerical
calculations illustrating the effect of inertia forces on the main parameters of the flow.

Arutyunyan A.R., Arutyunyan R.A........iiiieiinnnnicnsnicscsissssissssssssssnssssssssssssssssssssssssssssssasssssassses

Thermodynamic creep fracture law for aging elastic-viscous materials

The modified elastic-viscous equations expressed in the scale of the effective time are
considered to describe the deformation, climate and radiation aging of polymer materials. The
concrete differential relation for the parameter of effective time is suggested. Using the
received constitutive equations and the energy conservation law the creep fracture criterion is
formulated. The criterion can be applied to describe degradation and fracture of polymer
materials due to climate, deformation and radiation aging. In the thermodynamic creep fracture
criterion these effects are connected with the increase of internal and, consequently, with the
increase of the stored energy.

HAarutyunyan L. A. ....eioeiinnnicnnninnsissssnissssissssssssssssssssssssssssssssssassssssssssasssssssossassssssssssassssssssssassses

Two-dimensional mixed boundary problems of compound plane with cracks

The two-dimensional problem of the theory of elasticity for compound plane consisting of two
half-plane is considered with different elastic characteristic and existing between them finite
cracks or semi-infinite cracks. Due to Fourier integral in bipolar system of coordinates the
problems are solved closed with the help of Papkovich—Neuber function.

ASLAfieV V.L, ROLEI'S P.V ... ceeeeeiieccccncssnneeeeccssssssnsasseseccssssssssssssssssssssssssassssssssssssassssssssssssssnnasasss

Elliptic functions in the simulation of oil field development
Subject of the present work is the simulation of oil field recovery using elliptic functions.

...86

w95

Baghdasaryan G.Ye., Marukhyan S.A.
Forced transverse vibrations of the cylindrical shell partially filled with fluid under the
influence the longitudinal harmonic force

The vibrations of the cylindrical shells partially filled with fluid under the influence of the
longitudinal harmonic force is considered. It is taken into account, that under the influence of
hydrostatic pressure of the fluid the shell bulges and as a result of this the longitudinal force
acquires additional property as a source of transverse vibrations. The properties of the general
characteristics of forced vibrations emerged in this way (related to longitudinal vibrations)
depending on the depth of the fluid is investigated.

Baghdasaryan G.Ye., Danoyan Z.N., Mikilyan M.A

Regulation of nonlinear forced and parametric vibrations of perfectly conductive plate by
magnetic field

On the basis of the non-linear theory of magneto-elasticity of thin plates the equations and
boundary conditions of non-linear dynamics of perfectly conductive plate in an inclined
magnetic field are obtained. In the presented work the approximate solution of the addressed
problem in the cases of non-linear forced and parametric vibrations is received. The influences
of as orientation, as well as the intensity of the given magnetic field on the behavior of forced
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vibrations, on the weight of dynamic instability boundary and on the amplitude of non-linear
forced and parametric vibrations are investigated. It is shown that the existence of resonant type
vibrations near the frequency 9=2Q is conditioned only by the presence of the inclined

(HmH03 # 0)

magnetic field .

BaZUOEV ALGu cucieeurininiissnnnsssnncscnsissssissssssssssssssssssssssosssssssssssssssssssssossasssssssssssssssassssssssssasssssssossassssssses

Kinematic nonlinear wave treatments for description of stochastic space processes in
semiconductors, traffic motion and motion of micro pores in fracture mechanics.

Using universal kinematic nonlinear wave treatment , supplemented by similar experimental
curves among two parameters , there are investigated phase transitions for Gunn instability in
semiconductors , for traffic flow near bottleneck and in micro-mezo pores motion to
macroscopic fracture formation.

Baryshev A. A. ...cicvvercviercscnncccnnncens

Forced Vibration of Growth Cylindrical Shell

Small forced vibrations of growing cylindrical shell is studied in the framework of Kirchhoff-
Love shell theory. The process of the accretion are characterized by the continuous adherence
of material particles to its facial surface. Since the shell bends during the accretion, its stressed-
strained state depends not only on loading, but also on the history of the process of accretion,
i.e. the schedule of accretion. A schedule of elementary type, when during every infinitesimal
time interval the particles of adhered material constitute the layer of constant infinitesimal
thickness, is considered. The closed form solution was obtain by spectral decomposition.

Belubekyan M.V., Davtyan A.A.
Elastic waves in the layer-semispace under the condition of sliding contact on the layer
limited plane

The possibility of occurrence of Raleigh type surface waves in the case when on the surfaces of
layer are realized the conditions of sliding contact is considered. It is established that the
appearance of surface waves depends both on the Poisson's ratio and the ratio of layer thickness
and wavelength. The series of papers, particularly [1-5], are devoted to the propagation of
surface waves of Raleigh type in the system of layer semi-space. In all known investigations,
under different conditions of contact between the semi-space and layer we consider only the
case of the free outer boundary of layer. In this paper we study a version, when, on the outer
boundary layer and on the boundary of contact of layer with semi-space the conditions of
sliding contact is occurred.

Belubekyan M. V., SAN0YAN YU. G. cceeirvveicicnrissrniossnnessssisssssosssssssssssssssssssssssssssssssssssasssssssossassssssses

To the problem of stability of compound plates at heating

The critical temperature values of compound elastic plate are calculated. Composite plate
consists of two plates. The edges of the plate perpendicular to the contact plane are in sliding
contact, while the other two hingedly fixed. The behavior of critical temperatures for two
particular cases is studied: when the plates are differing only by the coefficients of linear
expansion and when the plates are differing only by coefficients of the Poisson.

Belubekyan E.V., Poghosyan A.G., Avetisyan H.R.

Optimization of the piecewise constant thickness rectangular plate from the composite
material at a given value of the lowest vibration frequency

The problem of stability of the piecewise constant thickness rectangular plate, prepared from
the composite material, hinge supported on two opposite longitudinal sides and free, hinge or
clamped supported on the end edges at a given value of the lowest frequency of the natural
vibration 1is investigated. The optimum values of the geometric and physical parameters of the
plate ensuring the maximum value of critical load at constant weigh and a given value of the
lowest frequency of the natural vibration are determined.
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Bogdanov A.N., Diesperov V.N., Zhuk V.I.

Asymptotical models of nonclassical transonic boundary layers

It is proposed an asymptotical version of transonic flow stability problem. The lower branch of
neutral curve consideration leads to so called triple-deck structure of disturbed velocity field.
The deduction of the basic system of equation on the basis of the free-interaction concept is
given. Results of research on the complex planes of the dispersion relations arising in the
course of the solution of tasks on own values are represented.

Boyev N.V., Vdovin V.A., Zotov V.M
Theory and experiment in the problem of multiple diffraction of ultrasonic waves by three-
dimensional defects

In the framework of the Ray theory for a system of three co-axial cylindrical holes, made in a
steel sample, there is performed a comparison between theoretical calculation and experimental
data for displacements with a single multiply reflected ultrasonic waves.

Burago N.G., Zhuravlev A.B., NIKitin LS. ....cccccevvvinrrrincnrinssercssnisssnncscnnssssisssssesssssssssssssssssssseses

Fatigue fracture of aviation structure elements

Criteria and models of multiaxial fracture are investigated under the conditions of low-cycle
fatigue (LCF) and very-high-cycle fatigue (VHCF). A procedure for calculating the stress state
of the compressor disk in a gas turbine engine (GTE) taking into account the flight cycle of
loading and the low-amplitude vibrations of blades is outlined. The calculated stress state and
models of multiaxial fatigue fracture are used to estimate the service life of the compressor disk
for alternative fatigue fracture mechanisms of LCF and VHCF. Model problems of elasticity
for annular disk loading by radial stresses (LCF regime analog) and by torsion torques (VHCF
regime analog) are considered. Durability estimations for real GTE structure elements are
calculated and compared.

Vatulyan A.O.
The inverse coefficient problems in the mechanic of the coupled fields

In given work the space problem of propagation of waves in an isotropic elastic infinite plate is
considered. For definition of phase speed of a wave is received the dispersion equation.

Ways of research of inverse coefficient problems for the coupled linear models of mechanics
of a deformable solids are presented. Feeble statement for models of electroelasticity,
thermoelasticity, poroelasticity are formulated. A number of one-dimensional problems is
solved by reducing to iterative processes. On each step of iterative process the direct problem
is solved and on the basis of decision integral Fredholm equation of first kind the correction to
required functions are discovered.

Gavriushin S. S.

Nonlinear Analysis and Synthesis of thin-walled structures with the guided elastic
deformation

Stated theoretical principles, strategy and algorithms for numerical analysis and syntheses
mechanical structures and devices, realizing principle of the guided elastic deformation. For
numerical simulation is used strategy of consequent analysis of single-parametric nonlinear
problems, belonging multi-variable family, in which embedding under investigation problem
that allows solving the structures syntheses problem. The algorithm of the computer analysis is
based on the parameter continuation methods combined with the "control parameter sub-space
changing" technique proposed by the author.

Gevorgyan G.Z.

Stability and vibration of variable thickness ortotrope strips with account of transverse shear
and axial force.

Stability and vibration of variable thickness ortotrope strips with account of transverse shear
and axial force at various boundary conditions is considered. The obtained set of equations
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solved numerically by collocation method in various laws of variation of thickness and elastic
constants. The results of calculation in some cases compared with known exact solutions.

Gevorgyan R.S., Hasratyan ML G. .......ccceicccerinsssicssnnessnsisssssssssssssssssssnsssssssssssssssssssssnsssssssossassssasses

Asymptotic solution of mixed boundary-value problems for the shells of viscoelastic material

Integrating the equations of three-dimensional problem of the theory of viscoelasticity in
curvilinear coordinates are derived by an asymptotic recursion formulas for determining the
components of the stress tensor and displacement vector of a shallow shell of infinite
dimensions of the viscoelastic model of Maslov - Harutunyan. The shell is considered in terms
of heterogeneous (physical and mechanical factors vary along the longitudinal coordinates, but
are constant in thickness). The cases are shown when on the surfaces of the shell the conditions
of second and mixed boundary value problems of elasticity theory are given.

Golovin N.N., Zarubin V.S., Kuvyrkin G.N.

The estimates of the effective characteristic of modified fullerenes composite

A mathematical model of the composite (an isotropic matrix containing a relatively small
volume fraction of nanoparticles) is obtained. Bulk modulus and shear modulus are estimated
based on the fullerene core model, which allowed us to obtain the effective values of these
modules as a whole for the composite. The evaluation of the effective thermal conductivity of
the composite, modified fullerenes, are also presented.

Golyadkina A.A. Kirillova L.V., Kossovich L.Yu., Shuchkina O.A

Modeling of haemodynamics of coronary arteries

Coronary artery (CA) and heart tissue mechanical properties are studied in this work. Their 3D
computer models were built. Numerical analysis of stress-strain state and haemodynamics of
left and right coronary arteries was performed using the aforementioned models and taking into
account an influence of the healthy and pathologically affected heart muscle on the CA.

Goryacheva I.G., Antonov F.K., Anferov G.M., Lyubicheva A.N.

Modeling of the effect of cartilage on stress distribution in metacarpal-carpal joint of the
thumb

The study of stress state of the thumb carpometacarpal joint (healthy and pathological) is
carried out using the methods of contact mechanics. The geometric model of the joint was
based on the results of computer tomography data in the position of extension of the thumb
obtained in National Cheng Kung University (Taiwan). The contact interaction for a given
geometry was analyzed numerically using ANSYS code. From the numerical solution of the
contact problem the comparative analysis of the contact and internal stresses inside the bone
tissues in the presence of a uniform layer of cartilage, as well as in the case of the pathology
connected with a decrease or absence of cartilage layer, was carried

Grigoryan M.S.

On the contact interaction of an elastic half-space or a layer with a system of stringers under
antiplane deformation

Problems of contact interaction of an elastic half-space or an infinite elastic layer with a system
of an arbitrary finite number of stringers under antiplane deformation are considered.

Grigoryan HLF. ..iiniiniiininniininnninsnisnisssisssisssessseessesssssssssssssssssssssssssssssssssssssssssssssesssasssasssae

Curving of asymmetrically inhomogeneous plate on the thickness in a neighborhood of
rigidly fixed edge

In this work the problems of asymmetrically inhomogeneous plates on a thickness on the basis
of a hypothesis of Kirchhoff are investigated, also are defined the bending, buckling moment
and torsion torque and intersecting force in a neighborhood of fixed edge of a plate. Asymmetry
is understood in sense, that if functions mechanical characteristics of plate material are
continuous on thickness coordinate they are asymmetrical concerning a median plane.
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Grigoryan E.Kh., Aghayan K.L., Jilavyan S.H.
The diffraction of a shear plane wave in elastic and electro-elastic mediums allowing
propagation of surface waves

Herein, is presented some results, in which problems of shear plane waves diffraction in elastic
isotropic and electro-elastic mediums in presence of elastic inclusions, cracks or thin grounded
metallic layers (electrodes) are considered. The presence of non-homogeneities, as well as
semi-infinite cracks in mediums with piezo-electric properties are the reasons of excitation of
localized (surface) waves and some new special phenomena of shear plane waves diffraction..

Grishko A. M.

Plate divergence in supersonic flow

In modern transonic and supersonic aircraft and rocketry the problems of stability of elastic
plates which are in the gas flow, occupy an important place among the non-conservative
problems of elastic stability. The problems of the plates with nonhomogeneity along thickness
are investigated based on Kirchhoff's hypothesis without assumption of invariability of
Poisson's ratio. The problems of stability of the plate in the presence of springs along one long
edge and hard fixing or pin joint supporting along the other are considered.

Ghulghazaryan G.R, Miklashevich LA ........iiniinviinsniisnensinseisseinseissnecssecssecsessssssssscssecseens

Free interfacial vibrations of momentless cylindrical shells with variable curvature and rigid
clamped ends.

Free interfacial vibrations of closed and non-closed cylindrical shells composed of finite ortho-
tropic momentless cylindrical shells with variable curvature and different elastic properties are
studied. It is assumed that the ends of shells are rigid-clamped. Dispersion equations for finding
the natural frequencies of interfacial vibrations of composed cylindrical shells are obtained
using the system of equations corresponding to the classical theory of orthotropic cylindrical
shells. Asymptotic links are established between dispersion equations of considered problems
and analogous problems for composed plate-strip and rectangular plate. Calculations are carried
out for shells with directing curves in forms of closed and non-closed ellipses with different
values of curvature and length of components. It is showed that with increasing the square of
curvature of directing curve of cylindrical shell wave numbers and frequencies of vibrations
forms of the first frequencies of interfacial vibrations may increase.

Ghulghazaryan L.G. cestessnstessnsesnsissensessnsssssaseses

The natural space vibrations of orthotropic shells at the boundary layer for conditions of first
boundary-value problem

The natural space vibrations of orthotropic shells at the boundary layer for conditions of first
boundary-value problem are considered. Characteristic equations for determining speeds of
plane and anti-plane boundary layer function damping when moving from edge surface into the
shell are obtained. Some first numerical values of speed of boundary layer function damping
are given.

Davtyan Z.A., Gasparyan A.V.
On Torsion of an Uneven-Aged Elastic Creeping Piecewise-Homogeneous Cylinder of Finite
Length

Stress-strained state of an uneven-aged elastic creeping piecewise-homogeneous cylinder of
finite length is considered. On the edges of the cylinder turning loads of arbitrary intensity are
applied. The round cylinder is composed of an arbitrary finite number of different cylinders
welded with each other on the edges. It is assumed that the contacting elements have a property
of creep, are made of different materials at the different moments of time and hence have
different ages.
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Dadayan T. L., Grigoryan D. H.
Influence of the openings and its location in diaphragms of reinforced concrete buildings on
their stress-strain state

Influence of the openings in the reinforced concrete diaphragms on their stress-strain state and a
building as a whole is shown in the article. Various schemes of an opening were considered at
action of vertical and lateral loads. Calculations were carried out by software program Lira 9.6
based on FEM. Results of the calculation show that various parameters of openings influence
on stress-strain state of reinforced concrete diaphragms in frame-braced buildings that are
currently the basic structural system are used for new multistory buildings in the republic of
Armenia.

Danoyan Z.N., Atoyan L.A., Sahakyan S.L., Danoyan N.Z...........ccceevescuressnsrcssarsscnsisssssossnssssssses

Electroelastic surface Love waves at layered piezoelectric structure in the presence of electric
screen

In the given article at quasi-static approximation the electroelastic surface Love waves at
layered structure consisting of piezoelectric semi-infinite substrate, dielectric layer and
adjoining dielectric medium with an electric or magnetic screen at some distance from the layer
is investigated.

The dispersion equation and the conditions of existing of surface Love waves are obtained.
Dependence of phase velocities of the Love waves from the relative thickness of a dielectric
layer is investigated.

DArDINYAN AL Z. ccuuveiirercscnrissserosssnsssssisssssosssssssssssssssssssssossassssssssssssesssssssssssssasssssssossassssassssssssssassssssses

Problem of thermoelasticity of an infinite plate-strip reinforced by periodic system of ribs

In this work the case of joint action on the infinite plate intensified on the edges by periodical
system of stiffening ribs of transverse load and temperature field is considered. The solutions,
which satisfy the conditions for the hinged support of plate on its opposite edges are obtained.
The numerical realization of problem is performed. Value of temperature is determined, under
which the plate practically unexposed to bending. Obtained results are compared with results
for rectangular plate under same conditions.

Dedkov D. V., Zaitsev A. V., Tashkinov A. A.

Stress concentration at a textile composite layer with local closed technological defects

The new model for a hooked-fiber textile composite layer with polycrystalline matrix was
developed. On the bases of numerical solution of the boundary-value problems by FEM the
values of stress concentration factors caused by presence of local technological defects were
defined under macroscopically homogeneous pure shape change. It was determined that shear
and tension are main mechanisms for damage beginning under loading.

Jilavyan S. H., Khurshudyan A. Zh.

Optimal boundary control of thermal stresses in infinite elastic layer

An optimal control problem is investigated for a system of coupled partial differential
equations, describing the strain state of an infinite elastic layer in non-stationary thermal field
with taking into consideration coupling of thermal and stress fields. It is assumed, that at the
end faces of the layer are acting normal compressive forces during a finite time interval.
Control process is carried out via mixed boundary conditions, at that a functional describing the
maximal value of controls in the considered time interval is taken as the optimal control process
optimality criterion. Using the finite control method, by means of Fourier generalized integral
transform solution of the considered problem is reduced to an interpolation problem with
respect to Fourier transformants of unknown functions of controls, which, in turn, is reduced to
an appropriate system of trigonometric moments problem with respect to functions of controls.
The solution of considered problem is constructed explicitly by means of solution of the system
of moments problem. Necessary and sufficient conditions for solvability of obtained system of
moments problems are also obtained.
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Esayan S.G.

Variants of rheological modeling of concrete as a visco-elastic medium
Herein presented rheological visco—elastic models of concrete as a hereditary aging, aging and
the legacy environment.

Zhuravlev A.B., Karev V.1, Kovalenko Yu. F., Sidorin Yu.V., Sirotin A.A., Ustinov K.B.......

On plastic deformation of rocks. Determination of plastic characteristics on the base of
experiments on tri-axsial loading

Analysis of the existing approaches to description of elastic-plastic behavior of rocks is
performed. Drucker-Prager model is chosen since it allows describing inelastic behavior with
hardening. An approach of determining plastic parameters is suggested on the base of
experiments according to relatively simple loading trajectories. The approach has been fulfilled
for a number of rocks. Using the found parameters the deformation process was described for
non-uniform loading, corresponding to a practical geomechanical problem: finding stress-strain
state near a perforated well.

Zaitsev A. V., Kutergin A. V.

Analytical solution to problems on elastic equilibrium state of heavy horizontal orthotropic
cylindrical body

Using decomposition of hoop and radial components of displacement vector to the
trigonometrical and generalized power series, the new exact analytical solutions to problems on
elastic equilibrium state of thick-walled heavy horizontal orthotropic axial-symmetric body,
which are subject to the action of non-uniform external lateral pressure, are obtained.

Zimin V.N., Krylov A.V,, Fayzullin F.R., Churilin S.A.

Special features of transformable structures deploy dynamics modelling

Special features of large transformable space structures deploy modeling are under
consideration. Mathematical models of the structure deploy take into account next features:
multilink architecture, impact character of elements fixation, restriction movements of adjacent
sections. It is also considered that some structures are systems with closed kinematic chains.

Indeitsev D.A, Polyanskii V.A., SEeMeNoV B.N. ...cccccccevurercnricssersssnisssarcssnsessssrsssassssssssssssosssssssssseses

Influence of cyclic loading on hydrogen diffusion in metals

In our experimental studies it was found that cyclic and long-term static loads lead to a
redistribution of the natural concentration of hydrogen in metals both in volume and in the
binding energies. The distribution of the hydrogen concentration along the metal sample has a
distinct character under uniaxial cyclic loading. It has many extremes with the one major peak.
A model describing of phenomenon is proposed. As an application of proposed model the
hydrogen localization under cyclic loading of a rod is considered. The theoretical results are
compared with the experimental data for rods from the aluminum-copper- magnesium alloy.
The hydrogen accumulation in the central part of the rods, which is experimentally determined,
has a good agreement with the theoretical results.

Kazantsev A.G.

Corrosion cracking of low alloy steel uder slow rate strain

The results of experimental investigation of slow-rate strain corrosion cracking (SRSCC) of
low-alloy steel 10GN2MFA in the high temperature water with deposits of copper and iron
oxides are presented. The boundaries of SRSCC appearance depending on the parameters of
water, the level of temperature, strain rate and composition of deposits were studied. Criteria
for the initiation and development of cracks are offered. The calculation results are compared
with experimental data under static and cyclic slow-rate loading.

Ghazaryan K.B., Naslyan A. H. ....c.cceinniinniicnninnnsicssicssnsisssissssssssssssssssssssssssssssssassssassossassssnss

Floquet waves in elastic rod with periodically positioned attached masses
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The problem of longitudinal elastic waves propagation is considered for a rod with periodically
alternated materials separated by attached masses. In the framework of the Floquet theory
relation is obtained between wave frequency and Floquet wave number. The result
demonstrates that in homogeneous rod the existence of Floquet waves caused by periodically
system of attached masses are possible.

Kalidzhyan L.R
Magnitoelastic waves in a perfectly conducting layer in the presence of a longitudinal
magnetic field

Propagation of waves in an electro conductive elastic infinite layer with a thickness b is
considered. In the initial state layer is in a constant magnetic field which is parallel to the layer
planes. On the layer surfaces the conditions of sliding contact and the conditions of Navier are
take place.Numerical results for the phase velocity of waves at different values of magnetic
field magnitude and thickness are obtained.

Karapetyan Kl A eieiinnicnniinnnnisnsnnissssicssssissssissssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssassssasses

Resistivity to concrete shrinkage of various zones of masses cross-section

To the investigation of regularities of resistivity to concrete shrinkage change along the cross-
section of massive elements not numerous papers are devoted. In these investigations, however,
the influence of the aging factor on the denoted regularity was not taken into account.

The present paper deals with the study of resistivity to concrete shrinkage in the various zones
of the section of the masses, taking into account the age of the material.

Karapetyan L. Gu...eieiniineiinniisnicsensieissnisssisssisssecsseessesssssssessssssssesssssssssssssssssssssssssssasssasssasssas

Stabilization possibility of existing extensions from overturning and collision with a basic
building at seismic action

A lot of buildings with extensions exist in the city of Yerevan, where the majority of extensions
are located near to the stone buildings that demand increasing the level of seismic resistance or
strengthening. Chaotic and structurally not correctly built extensions at seismic action represent
serious danger so far as dynamic loadings can overturn or destruct of an extension at possible
collision with the basic building at its oscillation.

The basic imperfection and defects of existing extensions, and also possible approaches and the
strengthening methods are shown in article, where these methods can provide bearing ability
and several times to reduce both overturning possibility, and collisions of an extension with the
basic building at seismic action.

Karev V.1, Kovalenko Yu.F.

The Study of Mechanical Properties of Rocks by Using the True Triaxial Loading Setup

The paper is devoted to experimental study of deformation, strength and filtration properties of
rocks forming reservoirs of oil and gas fields. The investigations were carried out by using a
unique experimental True Triaxial Loading Setup developed at the Institute for Problems in
Mechanics of RAS. The techniques of elastic and strength constant determining for anisotropic
rocks are developed. Dependence of filtration characteristic of rock on stress-strain state is
studied. The results which are of great practical importance in terms of developing methods of
enhanced oil recovery and methods of ensuring stability of directional wells are presented.

Karyakin M.L., Mostipan G.O, Ustinov Yu.A.
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Some results of stability and post-critical behavior of a circular membrane with a complex
meridian profile

Brief description of the numerical-analytic algorithm for the analysis of equilibrium and
stability of circular membrane with an arbitrary profile of the meridian and some results of
numerical analysis of stability and post-critical behavior of a spherical dome with possible
deviations from the ideal surface are presented.
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Kerobyan A.V.

The load transmission from the heterogeneous stringer to elastic half-plane or infinite plate
in the presence of the shear
The problem of contact interaction is observed for the elastic half- plane or the infinite plate

which of the length of the line V' = 0 in the plane XY (for the plate Y -its average plane)
are strengthened by infinite heterogeneous (piece-homogeneous) elastic stringer (overlay)
which consists of three pieces with different elastic characteristics. It is supposed that contact
interaction is realized through a thin layer of glue with other physicomechanical and geometric
characteristics. The stringer is deformed under the action of horizontal forces. Using
generalized Fourier transforms the determinational problem of unknown contact stresses is
reduced to the solution of second kind of Fredholm’s integral equations within the different
intervals, which in the region in the large change values of the ratio of the problem

characteristics parameters, in the B space of Banach may be solved by the method of
successive approximations. Possible particular cases are observed and the character of the
change contact stresses and behavior are illustrated in different contact parts.

Kirakosyan G.N.

On the optimal stabilization of the transient linear nonhomogeneous systems

In the research of the problem of optimal stabilization of a driven simple pendulum linear
nonhomogeneous systems have been obtained, the study of which has a theoretical and applied
importance. The problem of optimal stabilization of linear nonhomogeneous systems with
constant coefficients has been solved in. In this paper the optimal stabilization problem of
linear nonhomogeneous systems with variable coefficients has been considered. It was assumed
that coefficients of the phase coordinates were continuous and bounded functions and the
nonhomogeneous part of the system was continuous function, which tended to zero at infinity
(too0). The problem has been solved by using Lyapunov-Bellman method. An optimal
Lyapunov function has been obtained, the convergence of originated improper integrals have
been shown, and optimal control actions have been constructed. For example, a problem of
optimal stabilization of the equilibrium position of a simple pendulum has been investigated,
when the suspension center could move in any direction in the plane of the oscillations of
pendulum.

Kirakosyan R.M., Stepanyan S.P
On the stability of orthotropic cylindrical shell of linear-variable thickness taking into
account the transversal shear displacement

In the framework of refined theory the linear problem of static stability of orthotropic
cylindrical shell of linear-variable thickness is solved. The question of optimum is considered.
It is shown that among the all linear-variable thickness shells of the similar volume under the
hinged support of both edges the largest critical value of compression forces has the shell of
constant thickness.

KIEKChYan DG ...ccueicrveiisseinssnncscnnisssiosssnsssssssssssssssssssssssssnsssssssossassssssssssnsssssssossasssssssssssssssnssssssssses

The influence of the injection solution on the viscosity properties of concrete

The results of laboratory tests of the viscosity of slag concrete from basalt crushed stone and
sand lithoidal pumice are presented. Concretes obtained by two different technologies:
traditional (vibrating) and a method of forcing of a solution.

Krasnoschekov A.A., Vasiliev P.V.
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Crack identification in a tube reinforced by a thin annular coat based on artificial neural
networks

This paper proposes a method of constructing a simulation model of the pipe, reinforced by a
thin annular plate, with further analysis and definition of internal defects based on the artificial
neural networks. The influence of various physical and geometrical parameters of training
neural networks was performed. Optimal structure of neural network and the type of training
vectors was established.
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Kuvyrkin G.N., Savelyeva L.Yu.

Heat conductivity nonlocal medium

The mathematical model of heat conduction nonlocal medium is proposed on the basis of the
relations of rational thermodynamics, with using the environment model with internal state
parameters. The model takes into account the mutual influence of processes at the macro and
micro levels by means of integral relations.

KUKUAZRANOV V.. ccuiiiiirerreenncceeeeeneeneececccccseesssssssssccesssssssssssssccsssssssssssssssssssssssssssssssssssssssssssscsssssnnase

Modeling of the plastic deformation localization, strain softening and continuum fracture
under dynamical shock loading

The strain localization problems in softening solids under dynamic loading are considered. Two
different models are accepted. One is elastoviscoplastic model with a strain softening diagram
and another is the second order gradient elastoplastic model. By the asymptotic method of
matching rapidly and slowly changing solutions for the partially differential equations with a
small parameter, developed by the author, the close form solution for a one-dimensional
dynamic localization problem was obtained for the both models. A bar loaded instantaneously

by forcing both ends to move with a constant opposite velocity of the magnitude Vo is
considered. After the collision of generated elastic waves at the middle point of a bar the plastic

strain is appeared. The plastic strains € <€ propagate along a bar and the strains € > €

concentrate at the middle point of the bar, € is the strain related to the maximum stress. The
zone of these large strains forms a band of strain localization with the width slowly growing in
time. The solution describing the structure of the bands is obtained in an analytical form for
both models. The profile of the elastoviscoplastic solution is monotone, while for the second
gradient theory it is oscillating, but the effective width of the band for the both models is

similar and is growing in time as 1/2. Note, that the linear analysis predicts constant width of a
localization band and the solution obtained for strain rate-insensitive elastoplastic material
shows that localization takes place only at one point. It is shown that the exact solution
obtained in in the framework of the Prandtl-Reiss physically incorrect and leads to inconsistent
results.

Lipatov LI
Some models of viscous gas flows

The results of investigation of viscous-inviscid interaction processes described by the new
mathematical models are presented.

LOKOSNCRENKO ALV .....eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeesssesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnes

Creep and creep rupture of metals at variable stresses
Results of application of kinetic conception are given at the description of a number of the
features which were observed in experiments of creep and creep rupture of metals.

Lokoshchenko A.M., Teraud W.V

Photo method registration of localized high temperature deformation

The proposed non-touch measuring method is able to measure the shape of the specimen under
one-axis and complex stress study. It allows you to give information about some parameters of
deformation state and to monitor the development of localized deformation in slowed section.
The method is based on computer analysis of deformable specimen. Special preparation of the
sample is not required. Through the viewing window at the time of testing is photographing the
specimen. The resulting images are analyzed. The values of measured parameters are restored
by the geometry of the specimen which taken into account axis-symmetry deformation process.
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