ISSN 2415-377X
MIHICTEPCTBO OCBITU I HAVKU YKPATHU

OJIECBHKA JIEP)KABHA AKAJIEMIS
BYJIIBHULITBA TA APXITEKTYPU

BICHUK

OJNECBKOI IEP’KABHOI AKAJTEMII
BYJQIBHHUIITBA TA APXITEKTYPH

3bIPHUK HAYKOBHUX IIPALLD

Bunyck Ne 82
O0epesenn 2021

OJIECA 2021



BICHHUK OJIECHKOI JTEP)KABHOI AKAJIEMII BYJIBHULITBA TA APXITEKTYPH
3BIPHUK HAYKOBUX NPAID
ISSN 2415-377X

Bunyck Ne 82, 6epesens 2021

36ipHUK HayKoBuX Mpamnb Bunaerbes 3 2000 p., mepiogudaHicTs — 4 pa3u Ha pik.

3acHOBHUK i1 BuaBenb — OfecbKka IepKaBHa akaaeMist OyJiBHHUILITBA Ta apXiTEKTYpH.

CeizmonTBo Npo nepkaBHy peecrpaiiro KB Ne 4761 Bix 25.12.2000 p.

30ipHUK HAYKOBHMX NMpalb BXOAUTH 10 Nepesiiky HAYKOBUX (paxoBUX BUAAHb YKPaiHH, Y SKUX MOXYTh
nmyOiKyBaTHCsT pe3ynbTaTd Aucepraniiinux po6it. Hakaz MOH Vkpainm Nel643 Big 28.12.2019 poky
(xaTeropisi B).

3 2016 p. 30ipHMK HAYKOBHMX NMpalb iHIEKCYEThCS B MiKHAPOIHili HaykoBoMeTpuuHiii 6a3i Index
Copernicus.

VY 30ipHUKY TpeAcTaBlIeHI pPe3yNbTaTd HAYKOBUX 1 EKCHEPHUMEHTAIbHO-TEOPETUYHUX HOCIHIIKEHb Y
ramy3i OyIiBHHIITBA Ta apXiTeKTypw; OyAiBeNIbHUX KOHCTPYKIIi; OyAiBeNIbHUX MaTepiamiB Ta TEXHOJOTIMN;
TIAPOTEXHIYHOTO Ta TPAHCIIOPTHOTO OYIIBHHUITBA; IMKCHEPHUX MEpPEeXK Ta oOOJaJHAHHSI, OCHOB Ta
(dyHIaMeHTIB; TEXHOJIOT] Ta opranizalii Oy1iBeTbHOT0 BUPOOHHIITBA.

[lpu3HavueHuit 171 HAyKOBUX MpAIiBHUKIB, CHENialicTiB MPOEKTHUX YCTAaHOB Ta BHPOOHHYHX
MiAIpUEMCTB Oy TiBeTHHOI TaTy3i, acMipaHTiB Ta MariCTpiB HABYAIIbHUX 3aKIIaIiB.

I'onoBumii penaxkrop — Bupooii B.M. — 1-p TexH. Hayk, nmpod., OJJABA;
Bignosinanbumuii penakrop — Kpossikos C.O. — 1-p TexH. Hayk, nou., OJABA;
BinnosinanabHuii cexperap — Anroniok H.P. — k-1 TexH. Hayk, nou., OJJABA.

Penakuiiina koJieris:

A3izoB T.H. — 1-p TexH. HayK, npod., YMaHCbKUIl Aep>kaBHUI nefaroriuauii yHiBepeuteT iM. I1. Tuunnu (3a 3ronoro);
I'opuk O.B.— 1-p TexH. HayK, npod., [lonTaBchka aep)kaBHaA arpapHa akajemis (3a 3roJ1010);

Kapmok B.M. — 1-p TexH. Hayk, nmpod., OJIABA;

Kiaumenko €.B. — 1-p TexH. Hayk, npo¢., OJJABA;

Kpusenko I1.B. — 1-p TexH. Hayk, pod., HaykoBo-moCmiAHUNA THCTHTYT B’ SDKYYHUX MaTepiajiB

iM. B.JI. T'myxoBCchbKOTO (32 3r0J1010);

Kpyriii 10.C. — 1-p TexH. Hayk, npod., OLJABA;

JIsamenko T.B. — n-p TexH. Hayk, pod., OJABA;

Iayrin A.A. — 1-p TexH. HayK, Ipod., YKpaiHChKHI Aep>kaBHIN YHIBEPCHUTET 3aTi3HIYHOTO TPAHCIIOPTY (32 3r0oI0I0);
Canunbknii M.A. — 1-p TexH. Hayk, pod., HY «JIpBiBChbKa MoJiTexHiKay (3a 3ro1010);

Cyp’sininoB MLI'. — 1-p TexH. Hayk, npod., OJTABA;

IMunkeny O.C. — 1-p TexH. HayK, mpod., OJIABA;

Czarnecki Lech — Professor, Instytut Techniki Budowlanej, ITB, Warsaw, ITonsia (3a 3ronor);

Iskhakov lakov — Ph.D., Professor, Ariel University, Ariel, Ispains (3a 3romoro);

Fischer Hans-Bertram — Dr.-Ing., Bauhaus-Universitdt, Weimar, HimeuunHa (3a 3rof010);

Kozina Goran — Professor, University North, Xopsarist (3a 3rom010);

Milkovic Marin — Ph.D., University North, Xopgaris (3a 3romo10);

Ramanathan Hareesh N — Dr., Professor, Toc H Institute of Science and Technology, Arakkunnam, Kochi,
Kerala, India;

Ribakov Y.I. — Ph.D., Professor, Ariel University, Ariel, Ispains (3a 3romoro);

Slapac Mariana — Dr. Habilitat of Art, Cultural Heritage Institut, Chisinau, Monmoga (3a 3roa010).

Texniuna pepakuis:
3aiineBa O.10. — k.}in.H., nou., OJJABA, 3aBigyroua kadenporo «IHO3eMHUX MOBY;
KycakoBcbka B.A. — k.¢in.H., gom., OJABA, nouent kapenpu «[HO3EMHHX MOBY.

PexomennoBano o Buaanus Buenoro pamoro OJJABA
Ilpomoxon Ne 5 eio 25.03.2021 p.

Csiooymeo KB Ne 4761 6i0 25.12.2000 p.
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Collection of scientific works has been published since 2000, frequency — 4 times a year.

Founder and publisher — Odessa State Academy of Civil Engineering and Architecture (OSACEA).

Certificate of state registration KB Ne 4761, 25 December, 2000.

Collection of scientific works enters the list of scientific editions of Ukraine, in which thesis results can be
published. Order of the Ministry of Education and Science of Ukraine Ne 1643, 28 December, 2019 (category B).

Since 2016 collection of scientific works is indexed into International scientometric base of the
Index Copernicus.

Results of scientific and experimental-theoretical researches in the field of construction and architecture;
building structures, building materials and techniques; hydrotechnical and transport construction; utility
networks and facilities; basement and foundations; technology and organization of building production are
presented in the collection.

It is assigned for scientific workers, specialists of design organizations and manufacturing enterprises of
construction domain, postgraduates, masters of educational institutions.

Editor-in-chief — Vyrovoy V.N. — D.Sc., Professor, OSACEA;
Executive editor — Kroviakov S.O. — D.Sc., Associate Professor, OSACEA;
Executive Secretary — Antoniuk N.R. — Ph.D., Associate Professor, OSACEA.

Editorial Board:

Azizov T.N. — D.Sc., Professor, Pavlo Tychyna Uman State Pedagogical;

Goryk O.V. - D.Sc., Professor, Poltava State Agrarian Academy;

Karpiuk V.M. — D.Sc., Professor, Odessa State Academy of Civil Engineering and Architecture;
Klymenko Y.V. — D.Sc., Professor, Odessa State Academy of Civil Engineering and Architecture;
Kryvenko P.V. — D.Sc., Professor, Scientific Research Institute for Binders and Materials named after
V.D.Glukhovsky

Krutii Yu.S. — D.Sc., Professor, Odessa State Academy of Civil Engineering and Architecture;
Lyashenko T.V. —D.Sc., Professor, Odessa State Academy of Civil Engineering and Architecture;
Plugin A.A. — D.Sc., Professor, Ukrainian State University of Railway Transport;

Sanytsky M.A. — D.Sc., Professor, Lviv Polytechnik National University;

Surianinov M.G. — D.Sc., Professor, Odessa State Academy of Civil Engineering and Architecture;
Shynkevych O.S. — D.Sc., Professor, Odessa State Academy of Civil Engineering and Architecture;
Czarnecki Lech — Professor, Instytut Techniki Budowlanej, ITB, Warsaw;

Iskhakov lakov — Phd., Professor, Ariel University, Ariel, Israel;

Fischer Hans-Bertram — Dr.-Ing., Bauhaus-Universitit, Weimar, Germany;

Kozina Goran — Professor, University North, Croatia;

Milkovic Marin — Phd., University North, Croatia;

Ramanathan Hareesh N — Dr., Professor, Toc H Institute of Science and Technology, Arakkunnam, Kochi,
Kerala, India;

Ribakov Y.I. — Ph.D., Professor, Ariel University, Ariel, Israel;

Slapac Mariana — Dr. Habilitat of Art, Cultural Heritage Institut, Chisinau, Moldova.

Technical editorship:
Zaytceva J.Y. — Ph.D., Associate Professor, Odessa State Academy of Civil Engineering and Architecture;
Kusakovska V.A. —Ph.D., Associate Professor, Odessa State Academy of Civil Engineering and Architecture.
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