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36ipauk HaykoBuX npank. Cepisa: I'any3ese MmammHoOyyBaHHs, OyAiBHMITBO /
IMoaTaBchbKkuii HallioOHANBLHU TexHiYHUH YHiBepcuTeT iMeni IOpist KonapaTtioka

30ipHHUK HAyKOBUX Mpalb BUAAEThCA 3 1999 p., mepioquuHicTs — ABidi Ha piK.

3acHOBHUK 1 BuaBelb — [lonTaBchbkuii HallioHaNbHUI TexHIUHKI yHiBepcuTeT imeHi FOpist Konnpatioka.

Caigonrso mpo aepxxaBHy peectpauito KB 8974 Bin 15.07.2004 p.

30ipHUK HAYKOBHX Ipallb YKIHOUEHHH J0 MepelliKy HayKOBHX ()aXOBHUX BHIAaHb, Y SKUX MOXYTh IMYOJIKYBaTHCS PE3yJIbTaTH
nucepranitaux po6it (Hakas MOH Vkpainu Ne1279 Bix 06.11.2014 poxy).

30ipHUK HAayKOBUX IIpallb PEKOMEH/JOBAHO 10 ONYOJIKYBaHHsS BYEHOK pazoro [lonTaBChKOro HAIIOHAIBHOTO TEXHIYHOTO
yuiBepcutety imeHi FOpis Konnpatroka, mporokon Ne 2 Big 29.09.2017 p.

V 30ipHUKY IpeACTaBIeHI Pe3yIbTaTH HAYKOBHX 1 HAyKOBO-TEXHIYHUX PO3POOOK Y raiy3i MalIMHOOYIyBaHHS, aBTOMOOIIEHOIO
TPaHCIIOPTYy Ta MeXaHi3amil OyamiBelnbHHX pOOIT; i3 HPOEKTyBaHHS, 3BEICHHS, EKCILTyaTalil Ta pPEKOHCTpPYKHil Oy/iBeIbHHX
KOHCTPYKIii, OyaiBens 1 cropy; iX ocHOB Ta (pyHIaMeHTiB; OyaiBenbHOI (i3uku Ta eHeproedekTHBHOCTI OyiBeNb 1 CIOPYA.

TIpu3HaueHui 11 HAYKOBUX i 1H)KEHEPHO-TEXHIYHUX MPAIliBHUKIB, aCIiPaHTIB i MaricTpis.

Penakuiiina xoJierisi:

Iiuyzin C.d. — FOJIOBHUI peflaKTop, J.T.H., mpodecop, ITonTaBchkuii HallioHanbHMi TexHiYHMI yHiBepcuTeT iMeHi FOpis KonapaTioka
(pichugin.sf@gmail.com);

Bunnuxos 10.J1. — 3aCTYITHUK TOJIOBHOTO PEIAKTOPa, JI.T.H., Ipod., [TonraBchkuii HallioHAIbHMIA TeXHiuHMI yHIBepenTer iMeHi F0pis Konpparioka
(vynnykov@ukr.net);

Invuenxo B.B. — BIATIOBiNaTbHUM ceKpeTap, K.T.H., I0IeHT, [lonTaBchkuil HallioHANBHUI TeXHIYHMN yHiBepcuTeT iMeHi FOpis Konnpatroka
(znpbud@ gmail.com).

Pepaxuiiina koserist Hanpsamy «ajy3eBe MAINIMHOOYTYBAHHS

Hecmepenko M.II.  — 2o106a pedxonezii, 1.T.H., mpodecop, [TonTaBchkuii HanioHaIbHUI TeXHIYHUH yHiBepcuTeT iMeHi IOpis Konaparioka;

Bineysxuii B.C. — I.T.H., mpodecop, [TonTaBcbkuil HanioHaNbHUI TeXHIYHUN yHIBepcuTeT iMeHi IOpis Konapatioxa;

Knosanuu C.®. — I.T.H., npodecop, Bapmuucsko-Masypcebkuit yHiBepeutet, M. OnbiutuH, [Tonbia;

Kopooxo b.O. — I.T.H., npodecop, ITonraBcbkuii HanioHaNBHUIT TeXHIYHUI yHiBepcuTeT imMeHi FOpis KonapaTioka;

Macnog O.I. — I.T.H., npodecop, KpemeHuy1bKnii HallioHanbHUH yHiBepcuTeT iMeHi M. OcTporpajicbKoro;

Haiiuyx A.A. — I.T.H., npodecop, HTL PYII «Muctutyr benHUNC», M. Bpect, Pecybmnika binopycs;

Hasapenko I.1. — I.T.H., npodecop, KuiBchkuil HaIlloHaIbHUN YHIBEpCUTET OYyIiBHULITBA TA apXiTEKTYPH;

IIpenmxkoscokuii Onez— 1.1.1., npodecop, BinbHiockkuit TexHiuHMi yHiBepcuTeT im. ['enumina, JIutsa;

Xmapa JI.A. — I.T.H., npodecop, [IpuaHinpoBchka AepikaBHa aKkaJeMist OyIiBHULITBA Ta apXiTEKTypH, M. J{HIIPONETPOBCHK.

Pepaxuiiina koserist Hanpsamy «By1iBHHITBO»:

Cmopoacenxo JI.I.  — 20n06a peokoneeii, 1.1.H., npodecop, IlonraBcpkuil HarioHanbHUN TexHIYHMH yHiBepcuTeT iMeHi FOpist Konapartroka;
Bockoéiunuk O.I1.  — 10.1.H., c.H.c., [lonTaBchkuil HarioHanbHUN TexHIYHMI yHiBepcuTeT iMeni FOpis Konapatroka;

Kycynoexoe A.JK. — n.1.H., mpodecop, €Bpasiiichkuil HanioHanbHuI yHiBepcuteT iM. JLM. I'yminsoBa, M. Actana, Ka3axcran;

3ouenxo M.JI. — I.T.H., ipodecop, [TonraBcbkuii HanioHaIbHUIT TeXHIUHMA yHiBepcuTeT iMeHi HOpis Konnpatioka;

3ypno @panuecko  — A.T.H., npodecop, MinaHcbka nomitexHika, M. Mina, Itanis;

Ilagnikoe A.M. — I.T.H., ipodecop, [TonraBcbkuii HanioHaIbHUIT TeXHIUHMH yHiBepcuTeT iMeHi HOpis Konapatioka;

Ceoin B.J1. — II.T.H., mpocecop, [IpunHinpoBceKa Aep>kaBHa akaneMis Oy[iBHUITBA Ta apXiTeKTypH, M. JJHIIPOIETPOBCHK;

Cemxo O.B. — I.T.H., mpocecop, [lonTaBcbkuiil HanioHaIbHUI TeXHIYHMH yHIBepcuTeT imMeHi IOpis KonapaTioka;

Cyneecvka Mapia ~ — 1.T.H., npodecop, binocTonpka nomirexHika, M. binocrok, ITombma;

Llanosan B.I'. — J.T.H., ipodecop, HarioHanbHui ripHUuuil yHiBEpCHTET, M. JIHINIPONETPOBCHK.

Anpeca Buaasis ta pegakuii — [TonraBebkuit HanioHansHUIA TexHIUHMH yHIBepcuTeT iMei IOpist Konapatioka
HaykoBo-gocninnuipka qyactiHa, K. 3200, IlepurorpaBHeBuii npocmekT, 24, m. [Toarasa, 36011.
tei.: (05322) 29875;  e-mail: vl71@pntu.edu.ua; www.pntu.edu.ua

Maker Ta THpa)KyBaHHSI BHKOHAHO Y TOJIrpagiqHOMY IIEHTpi

TlonraBchkoro HamioHATBHOTO TEXHIYHOTO yHiBepcuTeTy iMeHi FOpis Konnparioka,
IlepmorpaBreBuii mpocnekr, 24, m. [lonrasa, 36011.

CBiI0oITBO PO BHECEHHS Cy0'€KTa BUJIABHUYOI CIIPABHU JI0 JI€PKAaBHOTO PEECTPY BHIABLIB,
BHTOTIBHHKIB 1 pO3MOBCIOUKYBaviB BHAaBHIYOI poaykii. Cepist 1K, Ne 3130 Big 06.03.2008 p.
Komm'rorepHa Bepctka — B.B. Inpuenko. Kopekropu — 51.B. HoiukoBa, M.B. MockaineHko.
Tligmiacano o apyky 17.10.2017 p.

TTanip kcepokc. pyk pisorpad. @opmar 60x80 1/8. Ym. apyk. apk. —36,27.

Tupax 300 mpum.

©llonTaBchbKHii HALIOHATBHMIA TeXHIYHMIA yHiBepcUTeT
imeni FOpist Konaparioka, 2017



Academic journal. Series: Industrial Machine Building, Civil Engineering /
Poltava National Technical Yuri Kondratyuk University

Academic journal was founded in 1999, the publication frequency of the journal is twice a year.

Founder and Publisher is Poltava National Technical Yuri Kondratyuk University.

State Registration Certificate KB Ne 8974 dated 15.07.2004.

Academic journal is included into the list of specialized academic publications where graduated thesis results could be presented
(Order of Department of Education and Science of Ukraine Ne 1279 dated 06.11.2014).

Academic journal was recommended for publication by the Academic Board of Poltava National Technical
Yuri Kondratyuk University, transactions Ne 2 0f 29.09.2017.

The results of scientific and scientific-technical developments in the sphere of mechanical engineering, automobile transport and
mechanization of construction works; designing, erection, operation and reconstruction of structural steels, buildings and structures;
its bases and foundations; building physics and energy efficiency of buildings and structures are presented in the collection.

Academic journal is designed for researchers and technologists, postgraduates and senior students.

Editorial Board:

Pichugin S.F. — Editor-in-Chief, DSc, Professor, Poltava National Technical Yuri Kondratyuk University
(pichugin.sf@gmail.com);

Vynnykov Yu.L. — Deputy Editor, DSc, Professor, Poltava National Technical Yuri Kondratyuk University
(vynnykov@ukr.net);

Iichenko V.V. — Executive Secretary, PhD (Eng), Associated Professor Poltava National Technical Yuri Kondratyuk University
(znpbud@ gmail.com).

Editorial Board «Industrial Machine Building»:

Nesterenko M.P. — Chief of Editorial Board, DSc, Professor, Poltava National Technical Yuri Kondratyuk University;

Biletskii V.S. — DSc, Professor, Poltava National Technical Yuri Kondratyuk University;

Klovanych S.F. — DSc, Professor, University of Warmia and Mazury in Olsztyn, Poland;

Korobko B.O. — DSc, Professor, Poltava National Technical Yuri Kondratyuk University;

Maslov O.G. — DSc, Professor, Kremenchuk National University;

Naichuk A.Ya. — DSc, Professor, STC RUE «Institute BeINIIS», Brest, Belarus;

Nazarenko L1 — DSc, Professor, Kyiv National Civil Engineering and Architecture University;

Prentkovsky Oleg — DSec, Professor, Vilnius Gediminas Technical University, Lithuania;

Khmara L.A. — DSec, Professor, Prydniprovska State Academy of Civil Engineering and Architecture, Dnipropetrovsk.

Editorial Board «Civil Engineering»:

Storozhenko L.1. — Chief of Editorial Board, DSc, Professor Poltava National Technical Yuri Kondratyuk University;
Voskoboynik O.P. — DSc, Senior Research Fellow, Poltava National Technical Yuri Kondratyuk University;

Zhusupbekov A.Zh. — DS, Professor, Eurasia National L.N. Gumiliov University, Astana, Kazakhstan;

Zotsenko M.L. — DSc, Professor, Poltava National Technical Yuri Kondratyuk University;

Zurlo Francesco — Full professor, Polytechnic University of Milan, Milan, Italia;

Pavlikov A.M. — DSc, Professor, Poltava National Technical Yuri Kondratyuk University;

Sedin V.L. — DSc, Professor, Prydniprovska State Academy of Civil Engineering and Architecture, Dnipropetrovsk;
Semko O.V. — DSec, Professor, Poltava National Technical Yuri Kondratyuk University;

Sulevska Maria — DSc, Professor, Bialystok University of Technology, Poland;

Shapoval V.G. — DSec, Professor, National Mining University, Dnipropetrovsk.

Address of Publisher and Editorial Board -- Poltava National Technical Yuri Kondratyuk University,
Research Centre, room 320-F, Pershotravnevyi Avenue, 24, Poltava, 36011, Ukraine.

tei.: (05322) 29875;  e-mail: vl71@pntu.edu.ua; www.pntu.edu.ua

Layout and printing made in the printing center of Poltava National Technical Yuri Kondratyuk University,
Pershotravnevyi Avenue, 24, Poltava, 36011, Ukraine.

State accreditation certificate of publication media, issue JIK Ne 3130, dated 06.03.2008,
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