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Pedepar/aHoTanis:

1. Cipenoxk K. O. 3ani306eToHHi rpaTyacTi KOHCTPyKIii, BUTOTOBJIEHI METOIOM OyZiBesbHOro 31-IpyKy. —
KBanigikaniiiHa HaykoBa npalisl Ha IpaBax pykomnucy. Jlucepralist Ha 30,00yTTsI HAQyKOBOTO CTYII€HS JOKTOpa
dinocodii 3a cnenianpHicTIo 192 «ByAiBHULTBO Ta LMBiNbHA iHKeHepisy (19 — «ApxiTeKkTypa Ta Oy[iBHUIITBOY). —
HaBuyanbHO-HayKOBUI iHCTUTYT «[IpUIHIITPOBCHKA AE€P>KaBHA aKaleMis Oy[iBHUITBA Ta apXiTEKTypHU» YKPaiHCBKOTO
Ilep>kKaBHOTO YHiBepCUTETYy HayKH i TexHosiorii, JIHinpo, 2026. [JuceprauifiHa poboTa IpHCBsYeHa BUPIlIE€HHIO
HayKOBO-IIPAaKTUYHOTO 3aBJAAHHS PO3POOJIEHHS, BUTOTOBJIEHHSI, PO3PAaXyHKOBOI OLIIHKM Ta €KCIIEPUMEHTAILHOTO
IOCJIiIKEeHHS 3aJ1i300€TOHHUX IPAaTYacTUX KOHCTPYKLiH, ajanTOBaHUX 0 TEXHOJIOTII 6yHiBesbHOro 3D-1npyKy. Y
POOOTi PO3IJISTHYTO MOXJINBICTb 3aCTOCYBAaHHS TAaKUX KOHCTPYKIIiM SK €JIeMEHTH [IePEeKPUTTIB i IOKPUTTIB
MaJIONpOJIbOTHUX Oy[liBeJIb Ta CIIOPY/L, & TAKOXK BU3HAYEHO 0COOJIMBOCTI po60TH 3D-IpyKOBAHOTO 6ETOHY Ta
apPMOBAHUX KOHCTPYKTUBHUX €JIEMEHTIB Iif [Ii€l0 HaBaHTaXEHHS. AKTYaJIbHICTb JOCiI)KEHHS 3yMOBJIEHA
HEeOOXiJIHICTIO BIIPOBA/IKEHHS CYyYaCHUX aBTOMATU30BaHUX TEXHOJIOTIH y OyZiBesbHY raaysb, 30KpeMa B yMOBax

oTpedy y LIBUAKOMY, EKOHOMIYHO OOI'PYHTOBAaHOMY Ta TEXHOJIOTIYHO e(eKTUBHOMY BiJHOBJIEHHI OyAiBeIbHUX



00’exTiB. ByziBenbHuit 3D-ApyK Jae 3MOTY 3MEHIIUTY TPYILOMICTKICTh PO6IT, CKOPOTUTH NOTPeOY B Onatyoli,
HiABUILMTY piBeHb aBTOMATU3ALLi] IPOIIECiB i 3a6€3MeYUTH MOKIIMBICTh BUTOTOBJIEHHS! KOHCTPYKLN CKIagHO]
reoMeTpuyHOi popmu. Pa3omM 3 TUM IIMPOKE BIIPOBAKEHHS 1liei TEXHOJIOTI] Y IPaKTUKy OyliBHULITBA OOMEXXY€ETbCSI
HEeJ0CTaTHbOIO BUBYEHICTIO po60TU 3D-IpPyKOBAHUX GETOHHUX i 3aJ1i300€ TOHHUX €JIEMEHTIB, 0COOJINBO THUX, 10
CIPUIIMAIOTh HE JIMIIE CTUCK, a 11 PO3TATYBaJIbHIi Ta 3TMHAbHI 3ycniis. OJHi€l0 3 KJII0Y0BUX IPO6JeM OYyIiBeIbHOTO
3D-npyKy € 3abe3ne4eHHs CTabiIbHUX BJIACTUBOCTEN OGETOHHOI CyMillli IiJ] Yac eKCTPy3ii, 30epekeHHs
reOMETPUYHOI POPMM HaIPYKOBAHMX 11aPiB, @ TAKOXK ypaxyBaHHs aHi30Tpoii MaTepiay, 10 BUHMKA€e BHACJiOK
nomaposoro GpopmyBaHHsI. [j11 KOHCTPYKLiH, sIKi IPALOIOTh Y CKJIai IepeKPUTTIB i IOKPUTTiB, 0COGIUBOTO
3HAYEHHS HaOyBalOTh NIUTAHHS apMyBaHHS, TPIIMHOCTINKOCTI, BeOpMaTUBHOCTI Ta PAaKTUYHOTO BKJIIOYEHHSI
apMaTypH Y CIiJIbHy po60Ty 3 ApYKOBaHUM 6€TOHOM. CaMe TOMY JOCIiIKEHHS 3aJ1i300€ TOHHUX IPaTyacTUX
KOHCTPYKIIiii, BATOTOBJIEHUX METOZOM OyZiBesbHOro 3D-IIpyKy, € aKTyaJIbHUM SIK 3 HAyKOBOI, TaK i 3 IPAaKTUYHOI
TouKu 30py. Kmouosi cnosa: 3D-1pyk; 3D-gpyk 6eToHoM (3DCP); anuTHBHI TEXHOJIOTII; CTaNINil PO3BUTOK;
aHi30TpoIist; 6€TOH; 3aJ1i300€ TOHHI KOHCTPYKIi; Oy iBesIbHi KOHCTPYKIl; MilIHICTD; YncenbHUN aHali3; uudpose
MO/IeJIIOBaHHS; HaNlpyXeHo-1edOpPMOBAaHUN CTaH; METO/L, CKIHUEHHUX €JIEMEHTIB; BHYTPIllIHi 3yCUJLIS; TTiC/IIBOEHHA
BifgOynoBa.

2. Sirenok K. Reinforced concrete lattice structures manufactured by construction 3D printing. - Qualifying
scientific paper as a manuscript. The thesis for PhD degree in specialty 192 «Construction and civil engineering»
(19 - «Architecture and construction») - Educational Scientific Institute «Prydniprovska State Academy of Civil
Engineering and Architecture» of the Ukrainian State University of Science and Technology, Dnipro, 2026. The
dissertation is devoted to solving the scientific and practical task of developing, manufacturing, calculating, and
experimentally investigating reinforced concrete lattice structures adapted to construction 3D printing
technology. The study considers the possibility of using such structures as floor and roof elements for short-span
buildings and structures, and also determines the behaviour characteristics of 3D-printed concrete and reinforced
structural elements under load. The relevance of the study is determined by the need to introduce modern
automated technologies into the construction industry, in particular under the conditions requiring rapid,
economically justified, and technologically efficient reconstruction of construction facilities. Construction 3D
printing makes it possible to reduce labour intensity, decrease the need for formwork, increase the level of process
automation, and manufacture structures of complex geometric shape. At the same time, the wide implementation
of this technology in construction practice is limited by the insufficient study of the behaviour of 3D-printed
concrete and reinforced concrete elements, especially those subjected not only to compression but also to tensile
and bending forces. One of the key problems of construction 3D printing is ensuring stable properties of the
concrete mixture during extrusion, preserving the geometric shape of the printed layers, and taking into account
the anisotropy of the material caused by layer-by-layer formation. For structures operating as part of floors and
roofs, the issues of reinforcement, crack resistance, deformability, and the actual engagement of reinforcement in
joint action with printed concrete are of particular importance. Therefore, the study of reinforced concrete lattice
structures manufactured by construction 3D printing is relevant from both scientific and practical points of view.
Keywords: 3D printing; 3D concrete printing (3DCP); additive technologies; sustainable development; anisotropy;
concrete; reinforced concrete structures; building structures; strength; numerical analysis; digital modelling;
stress-strain state; finite element method; internal forces; post-war reconstruction.
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