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

KA3AKCTAH PECITYBJIMKACKI

YJITTBIK FBUJIBIM AKAJJEMUACBIHBIH
K. U. CornaeB ateiHarsl Ka3ak yITTBIK TEXHUKAIBIK 3€PTTEY YHUBEPCUTETI

XABAPJJAPBI

N3BECTUA NEWS

HAILIMOHAJIbHOM AKAJIEMUU HAYK OF THE ACADEMY OF SCIENCES

PECITYBJIMKU KA3AXCTAH OF THE REPUBLIC OF KAZAKHSTAN

Kazaxckuii HallMOHaJIBHBIN UCCIIE0BATENbCKHM Kazakh national research technical university

texHuueckuil yausepcureT uM. K. W. CatnaeBa named after K. I. Satpayev
SERIES

OF GEOLOGY AND TECHNICAL SCIENCES

1 (433)

JANUARY - FEBRUARY 2019

THE JOURNAL WAS FOUNDED IN 1940

PUBLISHED 6 TIMES A YEAR

ALMATY, NAS RK



2 Clarivate

Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

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

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

Abstract. In this paper, we study the class of flat problems on the effect of moving loads on the surface of a
laminated plate. The problems of this class are of great practical interest and in addition, can serve as a benchmark
for the development of certain numerical algorithms for solving dynamic problems.

Among various periodic and non-periodic motions of deformable medium, plane waves of simple harmonic
type, distributed along the surface of a body or half-plane, whose influence is limited by the vicinity of this surface,
are of great importance. Therefore, we consider the problem of the distribution of the relay wave.

Key words: stratified plates, live-load, waves of Relay, wave equalization.

The equation of motion of a half-plane material in potentials ¢ ,  is described by wave equations.

Op 09 _10%p
ox* 0z a® ot

Oy Oy _ 10y

= ) (1)
ox*  0z° b or
where a and b are the distribution speed of the longitudinal and transverse wave, respectively.
We assume that the boundary of the half-plane z=0 is stress-free, i.e.
0.=0.=0 (2=0) )

Let there be an elastic half-plane z <0.
Suppose that a flat harmonic wave propagates in the medium, i.e. potentials ¢ u

the form of [1]

will be given in

o(x, z,t) = (I)O(z)exp[z' (pt— qx)]; wlx, z,t) =Y, (z)exp[z' (pt— qx)], 3)
@, and ‘¥, satisfies the equations
2 2
Df - [q2 —%}Do = 0; ‘Pé'—[ ’ —Z—ZJ‘PO =0. “)

Considering oscillations dacaying with depth z — —o0, there must be met condition

2 2

2 P 2 P
>0 - >0; 5
q 7 q b2 (%)

—— 4 ——
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But since the speeds a and b satisfy the inequality a > b , it suffices to fulfill one condition instead of
conditions (5)

Ly (6)
q

Therefore, solutions of equations (4), dacayed at infinity z — —o0, have the form

2 2
@, (z) = AeXp[w/qz —% -Z}; ¥y(2)= Bexp(w/qz —i—z -Z], (7)

and for potentials ¢ u y we get expressions

2 2
o= Aexp{i(pt —qx)+¢’ —%Z} = Bexp{i(pt —qx)+4/¢’ —%Z} ®)

where A and B are arbitrary constants of integration.
Putting solutions (7) into the boundary conditions (2), we obtain

2 2 2 2
A 2_(£j +2iB 1—(£] =0; —2i4 1—(£J + B 2—(£j =0. )
gb \/ gb \/ qa qb

In order for the solution of the problem to be non-zero, it is necessary that the determinant of system
(9) be non-zero, i.e. to make the relation [2]

ORI CO

The ratio ( p/ q) is called the propagation velocity of the relay surface wave.

2
Denoting & = (ﬁbj and introducing the Poisson's ratio 1/, from relation (10) we obtain the equation
q

for the dimensionless velocity of the relay surface wave \/E :

2—v 1
—-8——=0. 11
1-v 1-v (b

& -85 +8¢8

Equation (11) has a single real positive root [1, 3,4].
If through z, u z, and designate the depth of penetration at which the amplitude of the voltage drops
in e times due to the longitudinal and transverse wave, respectively, then for them we get the expression

! _ !

Z = =
Yoagficaie’ 7 2mfi=¢

at the same time / = l - the wavelength. For example, with v = 0,5 we have

q
[ V10
Z =——j Z, = ——.
27 27
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Let the normal and tangential load intensity — E(x + Dt) u —F, (x + Dt) be distributed on the
surface z = 0 with constant speed D i.e. when z =0 we have boundary conditions

o.=—-F(x+Dt) o, =—l72(x+Dt). (12)

X:

Initial conditions for such a problems are absent. [2, 47-50].
We introduce moving coordinates

x'=x+Dt; y' =y,

and the strokes in the future for simplicity will be omitted. Then for potentials ¢ and y we get the
equations

o2 g _ g _
2 2
ox 0z

vy Dy
2

=0;
p ox* oz

o’ =(D/a) —1; p*=(D/b) —1. (13)
General solutions of equations (13) are d'Alembert method and have the form

o(x,2)= g (x+ z)+ o, (x — az);

w(2) =yt 2) (7). (9

By virtue of the absence of reflected waves from the lower infinitely distant boundary of the function
@, and W, should go to zero and for ¢, and y, from the boundary conditions (12) we obtain the
functional relations [5]

(5 oio)-260i(s) =~ o)

(15)
2agie) (6 -t =~ g o)
From relations (15) we get
o)=L 2 g -2 e
10)= 22 par(v)- (5 - DRl
A =4ap+(p> -1f. (16)

Using dependencies (16) for stress values, we obtain the expression

—— 244 ——
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Ao, = —(,6’2 -2a’ + 1)|_(ﬂ2 - I)Fl(x + az)+2,BF2(x + az)]x
X H(x + az)+ Zﬂ[ZaFl(x + ﬂz)— (,82 - l)Fz(x + ﬂz)]H (x + ﬂz),

Ao, :—( : IX(ﬂ —1)F(x+az)+2ﬂF (x+az)]H(x+az)—
—2ﬂ[2aF (x+ Bz)- (B> - 1)F,(x + pz)|H (x + Bz ) (17)

Ao, = —2a[(,6’2 - I)Fl(x +az)+2pBF,(x + az)]H (x + az)+

+ (B2 - 1)2aF, (x+ pz)- (B> - 1)F, (x + Bz)H (x + Bz )

e)={y 20

0, ¢<0
and for shift # and w accordingly

u = D“ (52 ~1)F, (x + az)+2 BF, (x + az)JH (x + az) +
p
L+

ny pDzAl RaF,(x+ pz) - (8> —1)F, (x + pz)H (x + =)

w=-a p+1 [(ﬁ2 —1)F3(x+ az)+2BF,(x + az)]x

pD A
xH(x+az)— ﬁ; A1[2aF (x+,Bz ( I)F x+,6’z ]H(x+ﬂz) (18)
where F, (x jF  Fy(x)= [ F(e)de

Let it be F, =0 and consider the stress o, on the boundary z =0. We obtain
Gxx = F(V’DO)F;(X)’ DO = D/a’

4 (VaDo )_ 4, (V: D, )B(Vs Do).

here F(v,D,)=
where (V, 0) AI(V’DO)—AZ(VaDO) ’

A, =(1-20)" (D2 =1)1-v)-(1-2v);
4, =[D3(1-v)-(1-2v)}

=D (1-v)-(Dg - 1)1-2v)]
Let an elastic layer 0>z > —h |x| <o lie on the half-space z < —h, over the surface of which the

normal load is distributed, i.e. when z =0 we have boundary conditions

oV =—F (x + Dt); o =o. (19)

zZ Xz

— 45—
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The sizes and parameters of the layer will be denoted by the index "0", and the half-space - by the
index "1".
At the contact boundary z = —/, you can set the conditions: hard contact

50 = 5

zz zz 2 Xz xz 2

Uy =u; W, =Ww; (20)
perfect contact

Can be set other conditions for z = —A.

In moving coordinates, solutions of equations for potentials in a layer and a half-plane have the form
[3, 171-176].

282(/’./ _ az(p.z —0; B 82'/’./ _ oy, —0
T oxt ozt T ox? 0z* ’
,_X+Dt , _y. P, . v
(X = Ta y = Z: ¢0 = h_ga l//o = h_gj (22)

Putting (22) into the boundary conditions (20), we obtain a system of functional equations which
using in expressions for displacements u;,w; and stresses 0;;, we obtain the solution of the problem.

A. A. AnmaramGerosa', C. III. Tiﬂeyﬁaﬁl, JLY. TaﬁmypaTOBaz,
A. K. Ceiirmypatos', K. Kanu6aiikpizer'

1KomeT Ara areiHIarsr Kei3soiopia MmeMitekeTTik yHuBepeuteti, Kessutopaa, Kazakcran,
’[1I. EcenoB atsiHaarbl Kacmuii MEMIEKETTIK TEXHONOTHS KoHEe HEDKHHUPHHT yHUBEpcHTeTi, AKTay, Kasakcran

TAPMOHMKAJIBIK TUIITETT PEJIEA TOJIKBIHJIAPBIHBIH, TAPAJTYBI ’KAWJIBI ECEIT

Annotanus. JKyMbIcTa KaTnapiisl IUIaCTUHKAIApbIH OeTiHe KO3FajMallbl KYKTEMEJIEpiH acepi Typaisl Oip-
Hellle JKa3bIK ecenTep Kiackl 3epitreneni. OChl THITEC JUHAMHMKAIBIK €CenTep MpobdiaeMaapsl Xaliibl cMaceseaepai
IHIENIyre apHaJFaH OeNriTl CaHIBIK arOPUTMICPAl AaMBITYABIH HETi3ri OarbIThl 00J1a ATybIMEH KBI3BIFYIIBUIBIK TY-
neIpaznpl. edopMmanusiaHaTbIH OPTaHBIH OPTYPIIi MEPUOATHI KHE NPEHOATTHl eMeC KO3FaIbICTapBIHBIH apachlH/Ia
IIEKTeNTeH AeHeHIH OeTiHe HeMece JKapThl JKa3bIKTHIKKA TapalThIH KaparmaibiM TapMOHUKAIBIK YITigeTi *Ka3bIK TOJ-
KbIHIap ocep ereri. CoHABIKTaH 1a Peneil TONKBIHBIHBIH TapalyblH 3ePTTEHTIH O0TaMBbI3.

Tyiiin ce3aep: KaTmapisl INIACTHHKAIAP, KO3FAIMAIIEl XKYKTeMe, Penel TONKeIHAaphl, TOMKBIHAAp TCHIICYI.

A. A. Aimaramberosa', C. I1L. Tuiey6aii', JI. Y. Taiimyparosa’,
A. XK. Ceiitmypatos', K. Kanu6aiikpizpr'

'KBI3bIIOpIMHCK NI TOCYapCTBeHHbIH yHuBepcHTeT nM. Kopksit ATa, Keissutopaa, Kasaxcran,
* Kacrmiickuii rocy1apCTBEHHBIN YHHBEPCHTET TEXHONOT M 1 Hkuaupunra uM. 111 Ecenosa, Akray, Kasaxcran

3AJJAYA O PACITPOCTPAHEHHWU BOJIHBI PEJIEA TAPMOHMNYECKOI'O THITA

AnHotanus. B pabote mccienyeM Kiace IJIOCKHX 33/1ad O BO3ICHCTBUH IOABIDKHBIX HATPY30K HA TOBEPX-
HOCTH CJIOMCTOH IJTACTHHKH. 3aa4yll JaHHOTO KJacca MPeICTaBISIOT OOBIION MPUKIaJHONH HHTEpPEC U, KpOME TOTO,
MOTYT CIYXHTbh STAJIOHOM ISl Pa3padOTKH TeX WJIM MHBIX YHCICHHBIX aJTOPUTMOB JUISI PEIICHHS TUHAMUYECKHUX
3anad. Cpenn pa3ITUIHBIX TEPHOAMYECKUX U HETIEPHOANIECKHUX JABIKEHAN Ae(OpMUPYEMBIX Cpell BaXKHOE 3HAUCHHE
HMMEIOT IJIOCKUE BOJIHBI IPOCTOIO FapMOHUYECKOTO THUIIA, PACIPOCTPAHAIOUIMECS 110 MOBEPXHOCTH TeJla UIIN IOIYy-
IJIOCKOCTH, BJIMSIHUE KOTOPBIX OTPAHUYMBAETCS OKPECTHOCTBIO 3TOM nmoBepxHocTH. [loaToMy paccmoTpum 3amady o
pacrpocTpaHeHHH BOJIHBI Penest.

KutioueBble ci10Ba: coucThle MJIACTUHKY, MOABM)KHASL HArpy3Ka, BOJIHbI Pelies, BOJIHOBbIE ypaBHEHUE.

—— 246 ——



ISSN 2224-5278 Series of Geology and Technical Sciences. 1. 2019

Information about authors:

Almagambetova Aigul Aldajarovna, Candidate of pedagogical sciences, Senior Lecturer The Korkyt Ata Ky-
zylorda State University, Kyzylorda, Kazakhstan; aldajarovna_@mail.ru; https://orcid.org/0000-0002-8790-8948

Tileubay Sarsenkul Shaykamalqiz, Candidate of pedagogical sciences, The Korkyt Ata Kyzylorda State Univer-
sity, Kyzylorda, Kazakhstan; sarsen-00@mail.ru; https://orcid.org/0000-0001-6590-2097

Taimuratova Lidiya Ungarbaevna, Candidate of physical and mathematical sciences. Associate Professor of
«Natural Sciences» Caspian state University of technology and engineering named after Sh. Esenov, Aktau, Kazakh-
stan; taimuratova@mail.ru; https://orcid.org/0000-0002-1692-4350

Seitmuratov Angisin, Doktor of Physical and Matematical Sciences, Professoz, The Korkyt Ata Kyzylorda State
University, Kyzylorda, Kazakhstan; angisin_(@mail.ru; https://orcid.org/0000-0002-9622-9584

Kanibaikyzy Kundyzay, Master degree of pedagogical sciences, The Korkyt Ata Kyzylorda State University,
Kyzylorda, Kazakhstan; VIP kundyz@mail.ru; https://orcid.org/0000-0002-3713-1608

REFERENCES

[1] Filippov I.G., Filippov S.I. Dynamic stability theory of rods. Proceedings of the Russian-Polish seminar. Theoretical
Foundations of construction. Warsaw, 1995. P. 63-69.

[2] Filippov I.G. An approximate method for solving dynamic viscoelastic media // PMM. 1979. 43(1). P. 133-137.

[3] Filippov L.G., Filippov S.I., Kostin V.I. Dynamics of two-dimensional composites / Proceedings of the International
Conference on Mechanics and Materials, USA, Los Angeles, 1995. P. 75-79.

[4] Seitmuratov A., Medeubaev N., Yeshmurat G., Kudebayeva G. (2018) Approximate solution of the an elastic layer
vibration task being exposed of moving load // News of the national academy of sciences of the Republic of Kazakhstan. Series
physic-mathematical. 2 (318). P. 54-60 (in Eng.).

[5] Seitmuratov A.Z., Nurlanova BM., Medeubaev N. Equetions of vibration of a two-dimensionally layered plate strictly
based on the decision of various boundaty-value problems // Bulletin of the Karaganda university-mathematics. 2017. 3(87).
P. 109-116 (in Eng.).

[6] Seitmuratov A., Yergalauova Z., Makhambayeva, Bexeitova A. Axismetric problems of elastic layer oscillation limited
by rigid or deformed boundries // News of the national academy of sciences of the Republic of Kazakhstan. Series of geology and
technical sciences. 2018. 1. P. 127-135 (in Eng.).

[7] Ashirbayev N., Ashirbayeva Zh., Sultanbek T., Shomanbayeva M. Waves of elastic stresses in the doublyconnected
domain // Vestnik KarGU. Cerija matematika. 2018. 2(90). P. 18-25.

[8] Seytmuratov A.Z., Zharylgapova D.M., Medeubaev N.K., Ibraeva A.A. Applied tasks of plates fluctuation under more
difficult boundary conditions // News of the National Academy of Sciences of the Republic of Kazakhstan. Series of Geology and
Technical Sciences. 2017. 3(423). P. 228-236 (in Eng.).

[9] Ashirbayev N.K., Banas J., Dubiel A. Solvability of an Integral Equation of Volterra-Wiener-Hopf Type // Abstract and
Applied Analysis. Vol. 2014 (2014). Article ID 982079. 9 p. DOI 10.1155/2014/982079.

[10] Seitmuratov A., Ramazanov M., Medeubaev N., Kaliev B. Mathematical theory of vibration of elastic or viscoelastic
plates, under non-stationary external influences // News of the National Academy of Sciences of the Republic of Kazakhstan.
Series of Geology and Technical Sciences. 2017. 4(320). P. 5-14. (in Eng.). https://doi.org/10.32014/2018.2518-170X;
ISSN 2518-170X (Online), ISSN 2224-5278 (Print).

[11] Seitmuratov A., Seylova Z.T., Kanibaikyzy K., Smakhanova A.K., Serikbol S.M. Approximate equation plate oscilla-
tion for transverse displacement of points of the median plane // News of the National Academy of Sciences of the Republic of
Kazakhstan. Series of Geology and Technical Sciences. 2018. 3(429). P. 258-266. (in Eng.). https://doi.org/10.32014/2018.2518-
170X; ISSN 2518-170X (Online), ISSN 2224-5278 (Print).

— 47—



ISSN 2224-5278 Series of Geology and Technical Sciences. 1. 2019

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

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

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

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

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

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

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

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

[IpaBumna opopmiieHUs cTaThU I My OJIMKALUK B )KypHaJle CMOTPETh Ha CalTe:

www:nauka-nanrk.kz

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

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

Bepctka /. H. Kankabexogoi

IToxmwucano B meuats 06.02.2019.
®dopmar 70x881/8. Bymara odcernas. [leuats — pusorpad.
16,7 .. Tupax 300. 3aka3z 1.

Hayuonanvnas akademus nayx PK
050010, Armamur, ya. [llesuenko 28, m. 272-13-19, 272-13-18



