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Jucepraiisi nOpuCBSYeHA pallioHai3amii KOHCTPYKTHMBHUX MapaMmeTpiB
CTayie3a11300€TOHHUX MPOTrOHOBUX OYJOB MOCTIB, IO BKJIIOYalOTh B cele
nepdopoBaHl MeETaJeBl OJOKM KOpOOYACTOTrO TIEPETHHY 3 HEPETYJISPHOIO
TOTOJIOTIEI0 OTBOPIB Ta €(EeKTUBHY 3aJ11300€TOHHY IITUTY MPOI3HOT YACTUHH.

Y BeTymi OOTpYHTOBaHO aKTYyalbHICTh TEMH AUCEpTallii, chOpMYIbOBAHO
METy 1 3aBlIaHHSA JIOCIIIKEHHS, MPEACTaBICHO HAaYKOBY TiNMOTe3y, HOBHU3HY 1
NpakTUYHE 3HAYeHHS OTPMMaHMUX pe3yibTariB. HaBegeHo BIIOMOCTI TPO
arpoOaIlito OCHOBHUX Pe3yJIbTAaTIB JAWCEpTallii, KUIbKICTh MyOJiKaIiil, CTPYKTYpY
Ta 00CAT POOOTH.

B nepmomy po3aiji posriasHyTo kinacudikairito, 3arajibHi XapaKTepUCTHKH 1
KOHCTPYKTHUBHI OCOOJMBOCTI HAHOULIBII PO3MOBCIOIKEHHUX CTalIe3a1i300€TOHHUX
(CT3b) mporoHoBux OyaoB MOCTiB. BuBUeHHIO  cTaje3ani300eTOHHUX
KOHCTPYKIII 1 iX €JIeMEHTIB MPHUCBSIYEHI Mpalli TaKuX JOCIHiTHUKIB, sSK A.S.
bapammkos, I'.JI. Barymsa, O.B. Hwxnauk, O.B. Cemxo, B.®. Cuirko, JLIL
Cropoxenko, B.M. Tumomrenko, E.JI. Yuxnanze, O.J1. llarin, R.M. Miller Usdan,
S. De Silva, D.P. Thambiratnam, P.H. Ziehl, R.D. Call, J.M. Bodemar, T.J.
Fowler, M.A. Issa, P. Craig, T. Alkhradji ta in. B obmacti MocToOymyBaHHS,
BaroMMil BHECOK y PO3BUTOK CTalIe3a1i300€TOHHUX KOHCTPYKIii BHecon €.1.
benens, B.B. bipronsoB, M.M. buukoscekuii, C.P. Bomommmupcekmii, E.E.
I'mu6mman, E.M. I'mtvan, ILII. €dimoB, M.M. XKep6in, C.A. Inwscesiu, B.M.
Kaprononsues, B.I1. Koxymko, A.l. Jlantyx-Jlsmenko, A.J0. JliBmwmus, B.I1.
Hazapenko, E.O. Ilaton, M.I. IlomiBanoB, A.O. Ilotamkin, K.C. Pokki, B.O.



Pociiicekuii, M.M. Crpinenrkuii, S.S. Badie, J.R. Casas, W.K. Cheng, N.F. Grace,
A.E. Naaman, A.M. Okeil, T.R. Udland, F.V. Ulloa, R.D. Medlock, R. Anderson,
T. Domagalski, S. Asfour Tta immi. 3amaui perymoBaHHS Ta YIPaBIiHHSI
KOHCTPYKTUBHUMH MapaMeTpaMu KOHCTPYKIIH po3riasiHyTl B poboTax AGOBCHKOTO
H.IT., Beneni €.1., benmana P., bipronsoa B.B., bonnapenko B.M., BacunbkoBa
I'.B., Binorpanosa O.I., I'opoaenskoro O.C., Kantopouua JI.B., Ilepensmytepa
A.B., Tliuyrina C.®., Pxaninina O.P., Tumomenko C.II., ®deonmoc'eBa B.IL.,
myknepa B.C. 1 6araTo iHIIuX.

HesBakaroun Ha TJIMOOKE Ta JeTalbHE BUBUCHHS MPOOJIEMH, aKTyaJTbHUMU
3aJIMIIAIOTHECS TMMHUTAHHS 3HWKCHHS BJIACHOI BarM KOHCTPYKIIii, BiAMOBa Bij
MOHT)KHOT'O 3BapIOBaHHS, 3HIKCHHSI TIPAIICBUTPAT IIPH BUTOTOBJICHHI Ta MOHTaXI1
KOHCTpyKIii. Ile, B CBOIO 4Yepry, CHOHYKae J0 PO3POOKH HOBUX, €PEKTHUBHHX
MOJICTIIICHUX MOJYJIBbHUX KOHCTPYKIIIH CTajae3ali300€TOHHUX MPOTOHOBHX OY/I0B
MOCTIB, 1110 BIIPI3HAIOTHCS BUCOKOIO 3aBOJICHKOIO0 TOTOBHICTIO.

B sikocTi epekTMBHUX TOJIETIIIEHUX METAJIOKOHCTPYKIIIHA PO3IIISIHYTI Oalku 3
nepdopoBaHoi0 CTiHKOIW. HackpizHi Oalku € NMepCrneKTHBHOI KOHCTPYKTUBHOIO
dbopmoro aje BUMararTh JOJAATKOBOI HAYKOBO-TEXHIYHOI po3poOku. Lle, B meprry
qepry, BUKJIMKAHO THM, 10 OUIBIIICTH ICHYIOUHX JOCIIIKEHD
CTane3ai300eTOHHUX KOHCTPYKIIM 3 HACKpi3HUMHM OajdkamMu 0a3yrThCsid Ha
CIIPOIIICHUX PO3PAXyHKOBHX MOJICIISAX, IO JO3BOJISIIOTh PO3KPUTH IIBHUIIIE SKICHI 1
MEHIIIO Mipor KinbKicHl xapakrepuctuku HJC. Cutyanis yCKIagHIOETbCS
BIJICYTHICTIO €IMHOTO MiIXOAY 10 PO3PAXyHKY MOMIOHMX KOHCTPYKIIIHA y JIFOUUX
HOPMATHUBHHUX JOKYMEHTaX. HeBUPIIEHUM 3aJIUIIAETHCS MUTAHHS BIUTUBY (OPMH,
pPO3MIpiB Ta KPOKY OTBOPiB B IepopoBaHux eneMeHnTax Ha komnonentn HJIC.

Buxonanuii  aHami3  BIJOMHX TEOPETHYHHX 1  EKCIIEPUMEHTATBHUX
PE3YNITATIB, & TAKOK HASIBHOTO MPAKTHUYHOTO JIOCBITY JO3BOJIUB MIATBEPAUTH TOU
dakT, 110 3a3HaYeHI KOHCTPYKIIIi MPEICTaBIAIOTh 3HAUYHUHN IHTEpPEC JJIA Cy4acHOI
Oy/iBeJIbHOT rajay3i Ta, BpaXOBYIOUH iX SIKICHE 1 KUTbKICHE HAllOBHEHHS, 103BOJIMB

copMmyTrOBaTH OCHOBHI 3a/1a4i MPEJACTaBICHOT pOOOTH.



VY 3B’43Ky 13 4uM, B APYIrOMYy PO3AiJi, po3riisiHyTa €()eKTUBHA MOJIETIIEHA
MOJAYJIbHA KOHCTPYKIISl CTane3adi300€TOHHUX MHPOrOHOBUX OYyIOB MOCTIB, IO
CKJIaIa€ThCsl 3 METaJeBUX MepPopoBaHUX OJOKIB KOpPOOUACTOrO MEPETHHY Ta
e(eKTUBHOI MOJIETHIEHOT 3a11300€TOHHOT TUIMTH MPOI3HOI YacTUHU. BinMivaeTbes,
[0 OCHOBHOIO II€PEBAarol0 CHUCTEMH, B TMOPIBHSHHI 3 I1HIIUMU BIJOMUMH
aHaJoraMu, € MOXJIMBICTh CTBOPEHHS CHCTEM 3 3aJaHUM HaIpyKeHO-
nedopmoBanum ctanom (HIIC) 1 ButTpatoro martepiany. Ils oGcraBuHa crana
MOJKJTUBOIO 3aBJSIKM BHUKOPUCTAaHHIO OIOCHEPreTUYHOTO0 METOAY ONTHMI3allii,
3aCHOBAHOIO Ha BHUKOPUCTAHHI EHEPreTMYHUX KPUTEPiiB  palioHami3amii
KOHCTPYKIIi (BUMora MiHiMi3aIlli MOTeHIIHHOT eHeprii nedopmarlii Ta BUMOra
130€HEPriYHOCTI CTAHY CUCTEMH).

B posnini BUBUEHO Ta CHCTEMAaTH30BaHO TEXHOJIOTIYHI TapaMeTpu, MI0
JI03BOJISIFOTh  BUKOHYBaTH TMep(OpOBaHI METaleBl €JIEMEHTH 3 HEPeryJsapHOIO
TOTOJIOTIEI0 Ta KPOKOM OTBOpiB. B mporpamuomy kommuiekci «Jlipa 10.6»
BUKOHAHO YMCEJIbHUM aHali3 BIUIMBY JaHMX [apaMmMeTpiB Ha HaIpyXeHO-
nedbopMoBaHuii cTaH TmepOpoBaHUX €JIEMEHTIB. 30KpeMa, 0a3yruuch Ha
EHEePreTUYHNX KPHUTEPIsAX pallioHaizaii JOCTIPKEHO BIUIMB TOIOJOTII Ta KPOKY
OTBOPIB Ha 3HAUYCHHs MOTEHIIHOIT eHeprii nedopmartiit (ITEM) Ta minsHoCT! ITE/T.
Pe3ynpTaT BUKOHAHWUX JOCHIKEHB, JO3BOJMIH CHOPMYBATH palliOHATIBHY
TOTIOJIOT'if0 Ta KPOK OTBOPIB B Mep(POpOBaHUX METAJICBUX €JIEMEHTAX.

Jlnst Bu3Ha4YeHHS €(EeKTUBHOCTI 3aCTOCYBaHHS MOJICTIICHOI 3alli300€TOHHOI
IUTMTH, B pPaMKaX 3a3HAYEHOTO0 KOHCTPYKTHUBHOTO PIIICHHS, 3ampONOHOBAHUIA
QITOPUTM BHU3HAYCHHS ONTHMAJIbHOI BHCOTH TMEpepi3y TNPOTOHY 1 BIUIMBY
3aJ11300€TOHHOT TUTUTH Ha BUCOTY METAIEBOT YACTUHU KOHCTPYKITIi.

Tperiii po3ain mpucBsueHuid aHamizy HaMpyKeHO-Ie()OpMOBAHOTO CTaHY
PO3TIIAHYTOI B JJaH1i poOOTI KOHCTPYKIIii. TeopeTnyHe AOCTIKEHHS TPOBOIMIOCS
3a JIBOMa PO3PAaXyHKOBHUMH CXeMaMHU. Y SIKOCTI TEpPIIOi PO3TIITHYTa MOJENb
CTane3ani300€TOHHOI MPOroHOBO1 Oy/oBH, MEpPOpOBaHI €JIEMEHTH SIKOi MaloTh
PETYISIpPHY TOIOJIOTiI0O Ta KPOK IIECTUKYTHHX OTBOpiB. [lpyra mpesacraBieHa

MIPOTOHOBOIO OY/I0BOIO, 110 CKIAAAEThCs 3 NephopoBaHUX OJIOKIB, K1 MAIOTh



HEPETyJIIpHY TOMOJIOTII0 Ta KPOK HIECTUKYTHUX OTBOPIB, OTPUMAHMX B JIaHHIM
poboti y posaini 2. Mogxeni cpopMoBaHi CTaHZAPTHUMU 3acobamMu TeHeparlii
PO3pPaxXyHKOBOi CXeMH 3 OOOJOHOK HYJIhOBOI TaycoBOi KpuBU3HH. B xomi
JOCIIPKEHHS IPOaHaIi30BaHO XapakTep PoOOTH KOHCTPYKLII MpU Ali CTATUYHOIO
HAaBaHTAXXEHHS BIJ PYXOMOIO CKJaay, 1 BJIACHOI Bark KOHCTPYKIi. 30Kpema
BuBuanacsi TpaHchopmaris nonst HIC 3a paxyHOK HeperyiasipHOCTI OTBOpPIB B
nepopoBanux enemeHtax. KpiMm 110ro, 0yino npoBeaeHO po3paxyHOK MPOrOHOBOT
OynoBu Ha Nir0 HOpMaTUBHHX HaBaHTaxkeHb A-15 1 HK-100. Takox mpoBeaeHo
PO3paxyHOK HaJIAHOCTI MPEJCTABICHHOI KOHCTPYKIlii. Pe3ynapTaté OIlIHKH
HAAIMHOCTI 3aIPOIIOHOBAHOTO KOHCTPYKTHUBHOTO PIIICHHS MPOTOHOBOI Oya0BH
HiITBEP/DKYIOTh HWOTO TMO3WTHBHICTH 1 PENPE3CHTATUBHICTh IS TOJAJIBIIOTO
JOCIIPKEHHSI Ta BAOCKOHAJICHHS.

YepTBepTHii PpoO3ai1 TPUCBIYCHUN  EKCIEPUMEHTANbHIA  Bepudikaiii
3alpONOHOBAHOIO IMIJIXO/Y, HAa OCHOBI $KOTO CTBOpEHAa HOBAa KOHCTPYKIIiS
cTane3ani3o0eTOHHOI MpOoJILOTHOI OyaoBu. B skocTi 00’€kTa BHUIMPOOYBaHHS
NPUIHSTO CTaNe3ani300eTOHHY MPOTOHOBY Oy/I0BY aBTOJOPOKHBOTO MOCTY 4epes
p. Cyxuit Topens B M. bapsinkose. IIporpamoto BunpoOyBaHb Oyino nependayeHo
IIPOBEJCHHS CTAaTUYHUX 1 JMHAMIYHUX BUIIPOOYBaHb MOCTY. METOO OCTIIKEHHS
Oyna  OIlIHKAa  HampyXeHO-AehOPMOBAHOIO  CTaHy  METaJleBOro  OJIOKY
cTane3ani3o0eTOHHUX MPOTOHOBOT OY/I0BH.

Bxoni  excrepuMeHTy BHU3HAUEHO BEIWYUMHU  (AKTUYHMX  TPOTHHIB
KOHCTPYKIIIi CTasie3a1i300€TOHHUX TPOrOHOBOI OYJOBHM B UYBEPTAX 1 CEPEIUHI
MPOIBOTY. MakcUMaabHUN MPOTHH KPAaWHBOT'O METANIEBOr0 010Ky mpoiboTy Nel
OTpUMaHUK 3a 2-0F0 CXEMOIO0 HaBaHTaXEHHA 1 CKIaB 2,9MM. 3aJMIIKOBi
nedopmarii mcis po3BaHTAKEHHS CIIOPYAN HA KOXKHOMY €Talli HaBaHTa)KEHHS HE
nepesuniin 10%. B pe3ynbrari CHiBCTaBICHHS BEPTHUKAIBHUX TIEPEMIMICHb
MIPOTOHOBOI OYTOBU Ta PE3yibTAaTiB YHCEIHHOTO aHAI3y OTPUMAHO CITiBIAIiHHS

BKa3aHUX JaHUX 3 TOXUOK0r0 3%.



MakcumallbHl 3HAY€HHS BIJHOCHMX Je(opMalliid, [0 BHHHUKAIU IO
IIEPUMETPY OTBOPIiB B CTIHKaX MeTaneBuX Oanok, ckiamd 15-10°mm, mo, B cBOMO
4yepry, BIANOBIIa€ 3HaueHHAM HanpyxeHHs < 25 MlIla.

Y m’atomy po3gini HaBeneHI pe3yibTaTH BIPOBAIKEHI BUKOHAHUX
JOCIIIPKeHb MPU MPOEKTYBaHHI 1 OyAIBHULTBI Py 00'€KTIB B MICTI XapKOBI Ta B
XapkiBchKiid 00nacTi. 30KpeMa, sIK BapiaHTHE MPOEKTYBAaHHS MPHU PEKOHCTPYKIII
CT3b mocty uepe3 p. Jlingik B m. Jlunmi va a / 1 C-212570 mixg'izn go m. Jlummi
kMl +400; sgx OCHOBHY HeCydy KOHCTPYKLIIO TpPOTOHOBOI OynoBH TpH
KamitaJgbHOMYy peMoHTI MocTy uepe3 p. Cyxuit Topeur B M. bapBiHKOBe.
Bukopucranus mnepdopoBaHUX MeETaJE€BUX €JIEMEHTIB Yy TMOPIBHSHHI 13
TPaAULIMHUMHU METaJIeBUMHU OalKaMH J03BOJISIE OTPUMATH €KOHOMIUYHUN ePeKT 10
HACTYNMHUX  TIOKa3HMKIB: 3MEHIICHHS BJIACHOI Bard, 1 K  HACIIIKY
MarepiagomicTkocTi, Ha 30%, 1110 3arajioM J03BOJISIE TOCATTU 3MEHIIIEHHS BAPTOCTI

3BEJICHHS TaKUX KOHCTpYKIik Ha 10%.

Karw4oBi cjoBa: crane3anizo0eToH, NporoHoBa OymaoBa, mepdopoBaHi

METAJIeB1 €IEMEHTH, TUCKPETHO-KOHTHHYAJbHI 3B’ SI3KH 3CYBY.

ABSTRACT

Kaplin RB Multicriteria rationalization of structural parameters of reinforced
concrete span structures of bridges during reconstruction. - On the rights of the
manuscript.

The dissertation on competition of a scientific degree of the candidate of
technical sciences on a specialty 05.23.01 - building designs, buildings and
constructions (19 - Architecture and building) - the Ukrainian state university of
railway transport, Kharkiv, 2021.

The dissertation is devoted to rationalization of constructive parameters of
reinforced concrete span structures of bridges, which include perforated metal

blocks of box section and effective reinforced concrete slab of the carriageway.



The introduction substantiates the relevance of the dissertation topic,
formulates the purpose and objectives of the study, presents the scientific
hypothesis, novelty and practical significance of the results. Information on
approbation of the main results of the dissertation, number of publications,
structure and volume of work is given.

In the first section the design features of the most classification, the general
characteristics and design features of reinforced concrete span structures of bridges
are considered. Despite the deep and detailed study of the problem, the issues of
reducing the own weight of the structure, the refusal of assembly welding,
reducing labor costs in the manufacture and installation of the structure remain
relevant. This, in turn, encourages the development of new, efficient lightweight
modular structures of reinforced concrete span structures of bridges with high
factory readiness.

Beams with a perforated wall are considered as effective lightweight metal
structures. Beams with a perforated wall are a promising structural form but
require additional scientific and technical development. This is primarily due to the
fact that most of the existing studies of reinforced concrete structures with through
beams are based on simplified calculation models that allow to reveal faster
qualitative and less quantitative characteristics of VAT. The situation is
complicated by the lack of a unified approach to the calculation of such structures
In existing regulations. The question of the influence of the shape, size and number
of holes in the perforated elements on the VAT components during shear, bending
and torsion remains unresolved.

The analysis of known theoretical and experimental results, as well as
available practical experience confirmed the fact that these structures are of great
interest to the modern construction industry and, given their qualitative and
quantitative content, allowed to formulate the main objectives of the work.

In this regard, in the second section, the effective lightweight modular
construction of reinforced concrete girder structures of bridges, consisting of metal

perforated blocks of box section and effective lightweight reinforced concrete slab



of the carriageway. It is noted that the main advantage of the system, compared to
other known analogues, is the ability to create systems with a given stress-strain
state (VAT) and material consumption. This circumstance became possible due to
the use of a direct design approach based on the use of energy criteria to rationalize
the structure (the requirement to minimize the potential energy of deformation and
the requirement of isoenergetic state of the system).

The section studies and systematizes the technological parameters that allow
to perform perforated metal elements with irregular topology and pitch of holes. In
particular, the PC "Lira 10.6" performed a numerical analysis of the influence of
these parameters on the stress-strain state of the perforated beams. In particular,
based on the energy criteria of rationalization, the influence of topology and hole
pitch on the value of potential deformation energy (DER) and DER density is
investigated. The results of the performed researches allowed to form a rational
topology of holes in perforated metal elements.

The third section is devoted to the analysis of the stress-strain state of the
structure considered in this paper. The theoretical study was conducted according
to two calculation schemes. The model of a reinforced concrete girder structure,
the perforated elements of which have a regular topology and a step of hexagonal
holes, is considered as the first. The second is represented by a span structure
consisting of perforated blocks that have an irregular topology and pitch of the
holes obtained in this work. The models are formed by standard means of
generating a calculation scheme from shells of zero Gaussian curvature. The span
Is accepted 24 m. In the course of research the character of work of a design at
action of static loading from a rolling stock, and own weight of a design is
analyzed.

The fourth section is devoted to the experimental verification of the
proposed approach, based on which a new structure of reinforced concrete span
structure is created. The STZB flight structure of the road bridge across the Sukhyi
Torets River in Barvinkove was used as an object of study. The test program

provides for static and dynamic tests of the bridge. The aim of the study was to



assess the stress-strain state of the metal block of reinforced concrete girder
structure. The extreme block of the first span was chosen for the study.

The values of the actual deflections of the structure of reinforced concrete
girder structure in the quarters and in the middle of the test span are determined.
The maximum deflection of the extreme metal span of the span Nel was obtained
in the 2nd load scheme and was 2.9 mm. Residual deformations after each
unloading at each stage of loading did not exceed 10%. As a result of comparing
the maximum deflection of the girder structure and the results of numerical
analysis, the coincidence of these data with an error of 3%.

The maximum values of relative deformations occurring along the perimeter
of the holes in the walls of the metal beams were 15 - 10-6 mm, which, in turn,
corresponds to the values of stresses - 25 MPa.

The reliability of the presented structure was also calculated. The results of
assessing the reliability of the proposed structural solution of the girder structure
confirm its positivity and representativeness for further research and improvement.

The fifth section presents the results of the implemented research in the
design and construction of a number of facilities in the city of Kharkiv and in the
Kharkiv region. In particular, during the construction of the portal-entrance to the
department store "Kharkiv"; as a variant design during the reconstruction of the
STZB bridge across the Lipchik River in the village of Lipka on the highway S-
212570, entrance to the village of Lipka kml +400; as the main load-bearing
structure of the girder structure during the overhaul of the bridge over the Sukhyi
Torets River in Barvinkove. The use of perforated metal elements in comparison
with traditional metal beams allows to obtain an economic effect to the following
indicators: reduction of own weight, and as a consequence of material
consumption, by 30%, which generally reduces the cost of construction of such
structures by 10%.

Keywords: reinforced concrete, girder structure, perforated metal elements,

discrete-continuous shear connections.
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BCTYII

AKTyaJbHicTh TeMH. PO3po0Ka apXiTEKTypHO-0Yy1IBEIbHUX CUCTEM, a TAKOXK
METO/IB iX MPOEKTYBaHHA OyJia 1 3aJIMIIAETHCSA JOCUTh aKTyalbHOIO MPOOIEMOIO
OyniBenbHOI ranys3i. [Ipu 11poMy, HIUIKOM OYEBMJIHO, 110 CyYacHUH CTaH peuei
BUMAara€e CTBOPEHHSI 1 eKCIUTyaTalii HOBHUX MIAXOJIB 1O MPUHIIUIIB TMOIIYyKY
CTPYKTYPH IITYYHHX CIIOPY/I.

SIk  HacHmiOK, TpH CTBOPEHHI TPOTIOHOBAHUX CHUCTEM MOXeE OyTH
BUKOPUCTaHUM HE TPaJUMUIAHUNA MiIX1A 3 MEPEeBIPKOIO anpiopi 3aaHUX pIilIeHb, a
OpsIMUH, SIKUWA TPYHTYETHCS Ha (POPMYITIOBAHHI KPUTEPIiB 1 OOMexeHb, Ha Oe3iiui
SIKUX TTPOBOJIUTHCS KOHCTPYIOBAHHS.

VY OuIbIIOCTI PO3BMHEHUX KpaiH CBITY CTaje3aiai300€TOHHI KOHCTPYKIIIT
3HAXOJATh, TIOPS 13 3a11300€TOHHUMH Ta METaJeBUMH IIPOrOHOBUMHU OyIOBaMH,
JIOCUTh IIMPOKE 3acTOCyBaHHs. Bumora MmiHiMi3alii BiIacHOT Barm KOHCTPYKITIH
IpU3BeEJIa 10 3aCTOCYBAHHS B CBITOBOMY MOCTOOYIyBaHHI, B TOMY YHCJI, OaJoOK 3
neppopoBaHOIO CTIHKOI. BuTtpara Merany B Takux Oankax Ha 20-30% meH1ie, HiX
B 3BHYAWHMX IMPOKATHUX Oankax, MpU OJHOYACHOMY 3HMKEHHI BapTocTi Ha 10-
18%. Tum He MeHIe, BiAOMI PIllIEHHS JI03BOJSIOTH OTPUMYBaTH TepdopoBaHi
€JIEMEHTH 3 PEryJIIpHUM KPOKOM Ta po3mMipamMu OTBOpiB. OpHak, HaWOUIbIINNA
ehekT Moke OyTH JOCATHYTUH Tipu (OpMyBaHHI KOHCTPYKIIM IO MaroTh
HEperyJIsipHi (AOBUIbHI) PO3MIpH Ta KPOK OTBOpiB. KpiM TOro, BIiACYTHICTH
€IMHOTO  HAYKOBO-OOIPYHTOBAHOTO  MIAXOAY OOJIKYy  CHUIBHOI  poboTH
MIPOCTOPOBUX HACKPI3HUX OajloK 3 3ali300€TOHHOIO IUIMTOIO II03HAYA€ JIOCHUTH
IIMPOKE KOJIO MpoOjeM, 10 MalTh MICIE B I[bOMY BUMNAJAKY. 3 BHILIECKa3aHOTO
BUIJIMBA€ HEOOXIMHICTP 1 JOUUIBHICTH PO3POOKHM METOJUKH  TPSIMOTO
MPOEKTYBaHHsS MephOpOBaHUX KOopoOuacTux mMpodimiB 1 CTBOpEeHHS Ha ix 0asi
parioHaIbHOI KOHCTPYKIN CTale3a1i300€TOHHUX TPOTOHOBHX OYyIOB MOCTOBUX
MEePEXO/IiB.

3B's130Kk Po0OTH 3 HAYKOBUMHM NpOrpamMamu, miiaHamu, remamu. Pobota €

YaCTUHOIO JIOCIIIKEHb, SIKI BUKOHYIOThCA B paMKax (PYyHKIIOHYBaHHSI HAyKOBOIi
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mkonu «KoHeTpykuii 1 maTepiand s KUTJIOBUX 1 TPOMAJCBKUX OYIIBEIbY
XapKiBCBKOIO HAI[IOHAJIBHOTO YHIBEPCUTETY MICBKOIO TOCHOJApCTBA IMEH1
O.M. bekeToBa, a Takox AepxkO0mKkeTHOI TeMH «Po3pobka Ta 1ociiKeHHsI HOBOI
KOHCTPYKTHBHOI CUCTEMH OaraToKpuTepiaabHO1 BIJIMTOBITHOCT1»
(Ne0115U000154).

Metow aucepramiiiHoi podoTH € po3poOKa HAYKOBUX  IIJIXOJIB
YIIOCKOHAJEHHS  KOHCTPYKIIA MNPOrOHOBMX OyJOB MOCTIB Yy  BUIJISAIL
cTasie3a11300€TOHHUX 000JIOHKOBUX CUCTEM.

HaykoBa rinmore3a — CTBOpeHHs, OOIPYHTYBaHHS 1 JOCITIKEHHS KOHCTPYKIIIi
cTasie3ani300€TOHHOT MPOroHOBOI OYy/NOBU, MNapameTpu sSKoi (QOpMYyIOTbCS Ha
OCHOBI YIIPaBIIHHS i1 XapaKTePUCTUKAMHU.

IHocTaBiieHa MeTa nepeadavac BUPILICHHA HACTYIIHUX 3aB/IaHb:

1. oOrpyHTyBaHHS €()EeKTUBHOCTI 1 afganTailisi 010€HEPreTUYHOTO METOAY
onTUMI3aIlli U1 TMOJIMIICHHS KOHCTPYKII TPOrOHOBOT OYJI0BU 3 METOIO HaJaHHS
il MO3UTUBHUX (H13UKO-TEOMETPUUHUX XaPAKTEPUCTHUK;

2. dbopMyBaHHA Ta OOIPYHTYBaHHS TIPUHIIMIIIB KOHCTPYIOBAaHHS, 3
ypaxyBaHHSIM TEXHOJIOTTYHOT MOCIIIOBHOCTI PO3KPOIO, MephOPOBAaHUX METAICBUX
€JIEMEHTIB, 110 MAaIOTh HEPETYJISAPHI (AOBLIBHI) PO3MIpH Ta KPOK OTBOPIB;

3. nooyaoBa CKIHYEHHO-EJIEMEHTHOT MoJieil paIioHaai30BaHO1
IPOroHOBOI OYJI0BM Ta Ha ii OCHOBI JOCHIIKCHHS HAMpyKeHO-1ehOPMOBAHOTO
crany (HIC) xoHCTpykIii B HIIOMYy 1 OKpEMHUX ii €JIIEMEHTIB, 3 ypaxyBaHHSIM
cnerudiku poOOTH MartepiaiiB Ta 3B'SI3KIB, a TaKOX BIUIMBY CTPYKTYPHHX
0COOJIMBOCTEH, IO MAIOTH MICIIE B KOHCTPYKTHUBAX MOI0HOTO THILY;

4. NPOBEACHHS HATYPHUX EKCIepuMeHTanbHuX naociipkens HJC
pallioHaai30BaHOT KOHCTPYKIIII MPH il CTATHYHHUX Ta JUHAMIYHUX HaBaHTA)KEHb,

S. OITIHKAa €KOHOMIYHOI €(EKTUBHOCTI 3ampPOIOHOBAHOT KOHCTPYKIIII Ta
BIIPOBA/DKCHHSI ~ Pe3yNbTaTiB  JAMCEPTALIMHOTO  JOCHIDKEHHS B  IPAKTHUKY
OyJiIBHUIITBA.

O0'ekT pociaimkeHHs: — TpaHCPOPMYBAHHSA HANPYKEHO-AEHOPMOBAHOTO

CTaHy NIpH pallioHami3allli cTanae3ani300eTOHHOI MPOroHOBOI OyJI0BU
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aBTOJIOPOKHIX MOCTIB MOJETMIEHOT0 THUMY, IO CKIAJAEThCS 3 NepPOpOBaAHUX
MeTajeBuX OJIOKIB KOpOOUYACTOro MepeTuHy Ta e(PeKTUBHOI 3a11300€TOHHOI TUIUTH
[IPOI3HO1 YACTUHH.

IIpeamer nocaigkeHHs1 — BIUIMB PO3MIPIB Ta KPOKY OTBOPIB MephOpOBAHUX
MeTtaneBux enemeHTiB Ha kommoHeHTH HJIC crane3anizo0eToOHHOI MPOroHOBOI
Oy10BHU.

Metoan aociaimkeHHsA. Y poOOTI BUKOPUCTaHI aHAJITHYHI Ta YHMCEJbHI
METOAM MEXaHiKu Je(popMOBaHOrO TBEPAOrO TuIAa, B TOMY 4YHCII, METOJ]
CKIHYEHHUX eJieMeHTIB. [lo0ynoBy KOHCTPYKTHBHUX pIlIEHb pEaji30BaHO Ha
OCHOBI 010€HEPreTUYHOT0 METONY, CKCIUTyaTallisli SKOTO BiZoOpakac MpOoIeaypy
BUOOpPY pallioOHATLHUX TMapaMeTpiB KOHCTPYKTHBY. HaTypHe ekcrepuMmeHTalbHe
JOCTIIDKEHHSI TPOTOHOBOI OYJOBH TIPOBENECHO 3 BUKOPHCTAHHSM Cy4acHOTO
iHpopMaIliiiHOrO Ta BUMIPIOBAIBHOIO O0OJIaHAHHSA, 10 Mae€ CcepTHdIKaTu
BIJIITIOB1HOCTI.

HaykoBy HOBH3HY OTPMMAHMX Pe3y/IbTATiB BU3HAYAIOTh:

gnepuue:

- 3ampoOIOHOBaHI TEOPETHYHI 1 KOHCTPYKTHBHO-TEXHOJOTIYHI IMIXOIU
dbopMyBaHHS paioHATBHOT CTPYKTYpH (dhopma i1 3MmicT) nepdopoBaHUX METAIEBUX
€JIEMEHTIB, 1110 MAaIOTh HEPETYJIAPHI (JOBLIBHI) PO3MIPU Ta KPOK OTBOPIB;

- BUKOHaHa OIlIHKa BIUIMBY HeperysipHoi KoHpirypamii mnepdhopoBaHUX
€JIEMEHTIB Ha KOMIIOHEHTH HaIPYyKEHO-1e()OpMOBAHOTO CTaHy IPOTOHOBHUX OYy/10B
B yMOBax 0aratokpuTepiaabHOCTI,

- OTPUMAaHO pE3yJbTaTH EKCIEPUMEHTAIBHOTO HATypHOTO JOCTIIKEHHS
HaIpy>XeHO-1e(OPMOBAHOTO CTaHy CTaje3ali300€TOHHOI MPOTOHOBOI OyIOBU 3
peryibOBaHUMHU IMapaMeTpaMu MpH Ail CTATUYHUX Ta AMHAMIYHUX HaBaHTA>KEHb.

Habyno nooanvwozo pozeumxy:

- mpouenypa CE-monemroBanns HJIC crame3anizo0eTOHHOT MPOTOHOBOI

OyJ10BU 3 palliOHAIbHUMHU MMapaMeTPaMU;
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- IpoLeAypa BU3HAYEHHS pallloHAIBHOI TeOMeTpii neppopoBaHUX METaIEBUX
€JIEMEHTIB 3a KpHUTEpIEM MiHIMI3allil BUTpAaT Marepiajly B yMOBaX JEKUIbKOX
HaBaHTA)KEHb.

IIpakTHYHe 3HAYEHHS OTPUMAHMX Pe3yJbTATIB IMOJSATae y BIPOBAIKEHHI
B IIPAKTUKY OYJIBHUIITBA KOHCTPYKLIi MPOJbOTHOI Oy/10BH HOBOTO THILY, a TAKOXK
METOJIMKHU PO3PaXyHKY 1 MPOEKTYBaHHS CTane3a1i300€TOHHUX MPOJILOTHUX OYJ0B,
10 MalOTh palliOHAIbHI XapaKTEPUCTUKH.

Pe3ynbpTaTin po60TH BIPOBAKEHO MPU PEMOHTI CTaNI€3a11300€ TOHHOTO MOCTY
yepe3 p. Jlinuik B m. Jlumnmi Ha a/m C-212570 Tta npu peKOHCTPYKIIii MOCTa IO BYIL.
Jlenina uepes p. Cyxuii Topens B M. bapBinkoBe XapkiBCbKO1 001aCTi.

Oco0ucTnii BHECOK 3100yBaya.

- BJIOCKOHAQJICHO KOHCTPYKIIIFO CTalIe3a1i300€TOHHOT IPOTOHOBOT OY/I0BH, SKa
NEPBICHO MAa€ MO3UTUBHI €KCIUTyaTalliiiHl BIIACTUBOCTI 1 BUCOKY TE€XHOJIOT1YHICTh
IpU BUTOTOBJICHH],;

- po3po0JieHO 1 OOrpyHTOBAHO METOAUKY ¢GopMyBaHHA MepPOPOBAHUX
€JIEMEHTIB 3 PETryJIbOBaHUMU MapaMeTPaMu;

- moOy/oBaHl CKIHYCHHO-CJIEMEHTHI MOJeJl Ta Ha iX OCHOBI IIPOBEICHO
aHaji3 Hampy>XeHo-I1e(pOpMOBAaHOTO CTaHy CTane3ali300€eTOHHOI IPOTrOHOBOT
OynoBH;

- TPOBEICHO HATypHI EKCIEePUMEHTAJIbHI JIOCTIPKCHHS HaIpy>KEeHO-
ne(OPMOBAHOTO CTaHY CTANIC3ATI300€TOHHOT MPOrOHOBO1 OYI0BH;

- BUKOHAHO BIPOBAKEHHS pe3yJbTaTiB JUCEPTAIIHOT pOOOTH, BKIIOYAIOUH
€KOHOMIYHY OIIIHKY 3alIPOIIOHOBAHOTO PIlICHHS.

Amnpobanisi MaTepiaiiB JucepTallii.

PesynbraTtin mucepTtariiitHoi poOOTH JOMOBIMATUCA Ta OJEPNKAIH TO3UTHUBHI
OLIIHKM Ha BCEYKPAiHCHKUX Ta MIKHAPOJHUX HAYKOBO-TIPAKTUYHUX KOH(PEPEHIIIAX:
VI-it MikHapoHI HayKOBO-TeXHIUHINA KoHbepeH i «[Ipodiremu HamiiHOCTI Ta
JIOBIOBIYHOCT1 THXEHEPHUX CIOPYJ] Ta OyAiBEdb HA 3aJII3HUYHOMY TPAHCIOPTIM,
XapkiB (19-21 «xsita 2017p.); VIl MixuaponHiii HaykoBili KoH(bepeHIIil

«TexHomorii Ta iHppacTpykTypa TpaHcnopTy», XapkiB (14-16 tpasus 2018p.);
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10th international conference on applied mechanics, Bydgoszcz, Poland (28
November, 2018); BceykpaiHchkili HayKOBO-TIPAKTHYHIA IHTEPHET KOH(EpEHIIil
«MocTtu, TyHem 1 JOpOru: CTaH, MNpoOJieMH YTPUMaHHSA Ta TEPCHEKTUBU
HiJBUINCHHSA JOBropiuHocTi», XapkiB (25 tpaBus 2018p.); I-if mibkHapomHii
HAayKOBO-TEXHIYHIA KoH(pepeHuii «TpaHCHOpTHI CHOpYAu: CTaH, MOpodIeMu
30epexeHHs1, peMOHT», XapkiB (15 nucromama 2019p.)

y6aikamii.

OcCHOBHI NOJIOKEHHS 1 PE3yNbTaTH AUCEPTALIHHOT poOOTH OIybIiKoBaHO B 10
HAyKOBHX TMpalsX, 3 SKAX 3 CTAaTTi y HAyKOBHX (aXOBUX BHJAHHSX,
pexomengoBannx MOH Vkpainu, 2 crarti 'y MDKHapOJHUX MEPIOIUYHUX
BUJIAHHSX, 110 BKJIIOYEHI JI0 HayKoMeTpuuHoi 0a3u Scopus, 4 myoOuikaii
anpoOarifHoro xapaktepy, 3 sSkux 1 y BWAaHHI, IO BKIIYEHO [0
HAyKOMETPUYHOT 0a3u SCOPUS, 1 maTeHT Ha KOPUCHY MOJIENb.

CrtpykTypa Ta 00csr podoTH.

JucepTaltis CKIAgaeThCs 31 BCTYMNY, IT’SITH PO3ILIIB, 3arailbHUX BHCHOBKIB,
CIMCKY BUKOPUCTaHUX JKepen 31 134 HaliMeHyBaHb Ta 7 noaatkiB. [loBHuit oOcsr

nucepTarntii ckianae 198 cropinok, y Tomy uucii 132 cTOpiHKH OCHOBHOTO TEKCTY.
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