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JlucepTailisi TpHUCBSYEHA aHATI3y HAMNPYKEHO-Ie(hOPMOBAHOTO  CTaHY
MOHOJIITHUX 311300 TOHHHUX TJTAT MEePEKPUTTIB 3 BKJIaIMIIIAMU-
MyCTOTOYTBOPIOBAYaMH, 1[0 MAIOTh IMOYATKOB1 HEAOIKH.

Y Berymi OOIpyHTOBaHO aKTyasJbHICTh TEMH AUcCEpTallii, chOpMyIbOBAHO
METYy 1 3aBIaHHS JOCIi/DKEHHS, MPEJCTaBICHO HAYKOBY TillOTE3y, HOBU3HY 1
NpaKTUYHE 3HAYCHHS OTPUMAHMX pe3yJbrariB. HaBeaeHo BiIOMOCTI TIpo
arpoO0alliro OCHOBHHMX PE3YyJIbTaTIB IUCEPTaIlii, KITbKICTh MyOJIiKaIlii, CTPYKTYpY Ta
o0csr poboTH.

B mepmomy po3aiji BiAMIYa€eThCs, MO MPOTATOM OCTAaHHIX JECATHUIITH
aKTyaJIbHOIO 3aJIMIIAEThCS 3a7adya 3HWKEHHS MareplalbHUX, TPYAOBHUX 1
€HEePreTUYHMX BUTPAT Ha 3BEJICHHS OyIiBEJIb 1 CIIOPY/I, IO TIOB’ I3aHO 31 3MIHAMU B

JepKaBHUX OYIIBEIIBHUX HOPMax Ta ICTOTHHUM 3POCTaHHSM OOCSTIB KapKacHO-

MOHOJIITHOTO OyAiBHHMITBA. 3a3HAYa€ThCs, 10 B KapkacHUX OyaiBiasax 50-60%
o0csary 6eTOHY Ta apMaTypH CKOHIIEHTPOBAHO Y MOHOJIITHUX TJTUTAX MEPEKPHUTTS.
JlocSTTH CYTTEBOTO 3HWIKEHHS BJIACHOI BarW IUIUT, 3MEHIICHHS BUTpPAT OCTOHY 1
apMatyp, Baru Bci€i OymiBmi, 1, SIK HACHiJOK, 3HU3UTH HaBaHTaXCHHS Ha
(dbyHIaMEeHTHY YacTUHY OY/IiBJIi 1 IPYHTOBY OCHOBUHY MO>KJIMBO IIJIIXOM BBEJCHHS
B T1JI0O MOHOJIITHUX KOHCTPYKI[IH PI3HOMaHITHUX BKJIQIMIIIB-ITYCTOTOYTBOPIOBAYiB.

VY 3B’s3Ky 13 BHIIIECKa3aHUM, B TIEPIIOMY PO3/ILTi TPOAHAi30BaH1 BiioMi
apXITeKTYpHO-OymiBENIbHI CHUCTEMH Ta TEXHOJOTii 3BENEHHSA TOJETTICHUX
KOHCTPYKIII, I1103aCTOCOBYIOTh B  SIKOCTI  BKJIAQJUIIIB-IIyCTOTOYTBOPIOBAUiB
yHipiKOBaHI ~MOAydl 3 TOBTOPHO  NEPEpOOJEHOTO  MOJINPOIUICHY Ta

niHonosictupoiy. [lo3HaueH1 OCHOBHI NepeBaru 1 HEAOJMIKU JaHUX CUCTEM 3



ypaxyBaHHSM iX KOHCTPYKTUBHHMX OCOOJMBOCTEH Ta TEXHOJOTIYHUX OMepalii mo
BIIALITYBAHHIO TEPEKPUTTIB. Takok MpPOaHaNI30BaHO BIAMIHHOCTI CYLUIBHUX
MOHOJIITHUX NMEPEKPUTTIB Ta MEPEKPUTTIB 3 MyCTOCTOYTBOPIOBAYAMU 3 TOUKHU 30pY
JOLIBHOCTI iX 3aCTOCYBAaHHSI B MACOBOMY MOHOJIITHOMY OYy/11BHUIITBI.

3 pe3yJbTaTiB aHali3y BUILIMBAE, [0 OJHOYACHO 31 3SMEHILIEHHSIM BJIACHOI Baru
KOHCTPYKI[if, 30UTbIICHHSM TEIUIO- Ta 3BYKOI3OISLIMHUX XapaKTEPUCTHK TAKUX
KOHCTPYKTHBIB, 3aCTOCYBAHHS IOJIETHIEHUX MEPEKPUTTIB MPU3BOAUTH IO MOSBU
NO/IaTKOBUX 3aKJIaJHUX JAeTaled 1 eJeMEHTIB KPIIJICHHS, 0 0e3MocepeHbO BIMBAE
Ha TEXHOJIOTIIO 3BEJICHHS, 30UIbLIYE TPYJOMICTKICTh pOOIT Ta 30UIbIIY€E KUIbKICTh
NOMWJIOK, JOMNYyIIEHHX B yMoBax OyamaigaHumka. B nanuii yac B VYkpaiHi
HAKONMYEHO TMEeBHUM JOCBIA 3BEJCHHS OY/IBEIb 1 CHOPYI 3 BHUKOPUCTAHHSIM
BKJIQJIUIIIB-ITyCTOTOYTBOPIOBAYIB 3 MIHOMOJICTUPOIY, IO JO3BOJHUB OKPECIUTH
KOJIO MPOOJIEMHUX MHUTaHb, SIKI TOTPEOYIOTh CYTTEBOI'O JOOIpPAIIOBaHHS, 30KpeMa,
3 TOYKH 30py 3a0e3MeueHHs TOYHOCTI 3BEJACHHS KOHCTPYKIIM 3 BKIAIUIIAMH Ta
3a0e3meYeHHs X HaJIMHOCTI 1 JOBTOBIYHOCTI.

Buxonanwuii anaii3 BiJoMHX TEOPETUYHUX 1 EKCIIEPUMEHTAIBHUX PE3YJIbTATIB,
a TaKkoXX HAsIBHOTO MPAKTUYHOIO JIOCBIAY JO3BOJMB MIATBEPAUTH TOM (akT, 110
3a3Ha4eHI KOHCTPYKIIi MPeACTaBISAIOTh 3HAYHUM 1HTEpec M CydacHoi OyiBeabHOI
raxy3i Ta, BpPaxOBYHOYHM iX SKICHE 1 KUIbKICHE HAIOBHEHHS, J03BOJIMB
chopMyIIFOBaTH OCHOBHI 33J1a4i MPEJCTaBICHOI pOOOTH.

VY 3B’sa3Ky 13 4uM, B APYroMy po3iaiji, Ha 6a3i apXiTeKTypHO-OYIiBETbHOT
cuctemu «MoHodaHT», 10 epeidadae OETOHYBaHHS BCiX KOHCTPYKTUBIB OYIiBII1,
Ta  BJIAaCHE  TMEPEKPHUTTIB, 13  BKJIAJAMIIAMH-IyCTOTOYTBOpIOBadYaMU 3
MIHOIOICTUPOITY, ChOPMOBAHO KIacH(]ikaIlito MOXKIMBUX MOYATKOBUX HEIOJIIKIB,
[0 HETAaTUBHO BIUTMBAIOTH Ha SKICHI XapaKTePUCTUKH KOHCTPYKIIii. Biamidaerncs,
[0 OCHOBHOKO TMepeBaroio cucteMu «MoHopaHT», B TOPIBHAHHI 3 IHIIMMH
BIJOMHMH aHAJIOTaMH, € MOXXJIUBICTh CTBOPEHHS CHCTEM 3 3a/JaHUM HaIpy>KEeHO-
nepopmoBanum crtanom (HJIC) 1 BuTpatoro martepiany. Ils oOcraBuHa crana
MOKJIMBOIO 3aBISKH BHKOPHCTAHHIO MPSAMOTO MiAXOIY MPOEKTYBAHHS, 3aCHOBAHOTO

Ha BUKOPUCTaHHI €HEPreTMUHHX KPUTEPIiB paljioHami3aili KOHCTPYKIli (BUMora



MiHIMIi3alli NOTEHIIIHOT eHeprii Aedopmarliii Ta BUMOra 130€HEPrIYHOCTI CTaHy
cucrtemu). [lepepaxoBaHi Ta 1HII OCOOJIMBOCTI CUCTEMH 3yMOBHWJIM 1i JE€TAIbHUN
po3riIsi B AaHi poOOTI SIK HaWOLIbII MPOrPECUBHOI Ta MEPCHEKTUBHOI 3 TOYKH 30PY
MacoOBOT'0 BUKOPUCTAHHS y BITUM3HSAHIN OyAiBENbHIN Tamys3l.

Ak Oyno 3a3HayeHO, B PO3JAUII BUBUCHO Ta CUCTEMATH30BAHO IMOYATKOBI
TEXHOJIOTIYHI BIAXWJIEHHS, L0 MOPOKYIOTh MOSBY KOHCTPYKTHMBHUX HEIIOJIKIB
obrosoproBanux cucteM. 3okpema, B [IK «Jlipa 10.6» BUKOHAHO YHCETHLHUN aHAITI3
BIUIMBY JAaHUX HEJOJIKIB Ha HaNpyXeHO-Ie(popMOBaHUN CTaH TOJETTIEHUX
NEPEeKpUTTIB. 30Kpema, 0a3ylouuch Ha E€HEPreTUYHHMX KPUTEpPIsX palfioHanmizarii
JOCIIHPKCHO BIUTMB HACTYITHUX BIIXWICHh Ha 3HAYCHHS IOTCHIIHHOT eHeprii
nedbopmamiii  (ITEJJ) Tta  mimeHocti  [IEJ[:  3MimieHHs — BKJIQJMIIIB
IyCTOTOYTBOPIOBAYiB B TUIAHI Ta MO BHCOTI MEPEKPUTTS, 3MEHIICHHS MMPOSKTHOTO
KJacy OCTOHy, MOsBa TOPWU3OHTAIBHOTO IIBA PO3PUBY OCTOHYBAaHHS IUTUTH.
Pe3ynpTaT BUKOHAHUX JOCHIIKEHBb, JO3BOJWIM CcHOpMYyBaTH JOMYCKH Ha
BIIXUJICHHS TIOJIO’KEHHSI BKJIQJUIIIIB Ta apMaTypHUX BUPOOIB B MOJETIIEHUX ITUTAX
EPEKPUTTSL.

Pazom 3 HagaHUMU peKOMEHJAIISIMU 1010 MOXJIMBUX 3HaY€Hb BIAXHUIICHb, B
TPEeTbOMY PO3AiJi BHUKOHAHI JOCTIIKEHHS, IO JIO3BOJISIIOTH CHOPMYBATH
PEKOMEH/IOBaH1 MapaMeTpu TOJETIMIeHUX IUIMT 3a KPUTEpIEM 3a7aHoi Hecydol
3IaTHOCTI Ta MiHIMi3allii BUTpAT MaTepiajiB.

30kpeMa, BUKOHAHO aHaji3 B3a€EMO3AJICKHOCTI HAIMpPy>KEHO-1e(OPMOBAHOTO
CTaHy PO3TISHYTUX KOHCTPYKIIiH BiJl pO3MipiB BKJIQAHIIIIB-TTyCTOTOYTBOPIOBAUIB Ta
iX po3ramryBaHHS 3a YMOBU MiHIMi3aIlii BUTpaTH OETOHY. 3arajioM pO3TJITHYTO
II’SITh TEOMETPI MOJETIIEHUX IUIUT MEPEeKPUTTIB, M0 BIAPIZHAIOTHCS KPOKOM Ta
IUPUHOIO pedep, Ta BUKOHAHE iX CKiHUeHHO-eneMeHTHe MozentoBanus B [1K «Jlipa
10.6» 3 momanmpIIUM YHCEILHUM aHami3oM. Kpim TOro, BupilIeHe 3aBIaHHS
ONTUMAJIBHOTO PO3KPOIOBAHHS BUX1THOI 3arOTOBKH JINCTA-ITyCTOTOYTBOPIOBaYa Ha
BKJIQJWIN HEOOXITHOTO pO3MIpy 3 METOI MiHIMIZalli BIAXOMdIB MaTeplany
3aMoOBHIOBaYa. 3a pe3yibTaTaMu TMPOBEICHUX JOCHIIKEHb, BU3HAYEHO, IO

peKoMeH1I0BaHuM Kpok pedep ckiagae 600mm npu mupuni pedpa 100mm Ta



po3mipax Bkmanumy 500x500mm. Jlani reomeTpuyHi mapameTrpu 3a0€3MedyroTh
HalOUIbIlY HECYYy 3/IaTHICTh KOHCTPYKTHBY, €KOHOMIIO OeToHy Ha piBHI 30% B
MOPIBHAHHI 3 CYIUIBHOIO TUIMTOIO MEPEKPUTTSI Ta HAWMEHIUNA BIICOTOK BIAXO/IIB
MaTepiay myctoToyTBoproBaya (3.22%).

BukonaHo aHami3 BOTHECTIMKOCTI KOHCTPYKTHUBY TMOJIETHIEHOI IUITUTH
NEPEKPUTTS] peanbHOl HEXUTIOBOT OyIiBII 3 METOI0 BHM3HAUYEHHS Kjacy
BOTHECTIMKOCTI  PO3IJIIHYTUX  KOHCTPYKUIA. BcTaHOBIEHHS  BIANOBIAHOCTI
MOHOJIITHOT 3a/11300€TOHHOT IJIUTH BU3HAYEHOMY KJIACy BOTHECTIHKOCTI BUKOHAHO
IUISIXOM MOCJIIOBHOT'O BUPIIIEHHS 33/1a4 OILIHKU TETUIONPOBIIHOCTI, IITICHOCTI Ta
HEeCy4oi 3JaTHOCTI IUTUTH Ta TMEPEBIPKA OTPUMAHHUX PE3YIbTATIiB aTbTePHATHBHUM
METOAOM. 3a pe3yJbTaTaMu JOCIIIKEHHS, BCTAHOBJICHO MiHIMaJIbHY TOBIIHHY
OOILIMBOK MOJIETHICHOT TUTUTH, 110 A0piBHIOE S0MM, Ta 3a0e3neuye HEOOXITHY MEXY
Boruecrtiiikocti REI90 npu kmnaci 6erony C20/25.

Jlo/1aTKOBO BUKOHAHO aHAJI3 MOKIJIMBOCTI 3MEHIIEHHS TOBIIMHHU OOIIMBOK 3
YMOBHM 3a0e3leueHHs HeNpoAaBIIOBaHHS ii B yMoBax ekcrutyatamii. [Ipore,
OTpUMaHE B pe3yibTaTl AOCTIIHKEHHsS 3MEHIIEHHS TOBUIMHU OOMIKMBOK 10 30MM
HEJIOMYCTUME 3 TOYKH 30py 3a0e3ledeHHs HeoOXimHOi MeXi BOTHECTIMKOCTI
KOHCTPYKTHUBY, Yy 3B’S3KY 3 UMM OCTaTOYHO BHU3HAYEHO MIHIMAJIbHO MOXIIUBY
TOBIIUHY OOIIMBOK MOJIETIIEHOT IUTUTH PiBHY S0MM.

B 4epTBepTOMY po3aijii HaBeqEeHO KOHCTPYKTUBHO-TEXHOJOTIUHI PIICHHS 3
BJIOCKOHAJICHHS NPOILEAYPH 3BEICHHS MOJIETIIEHUX IUIUT, U0 YHEMOKIUBIIOIOThH
MOSIBY TEXHOJIOT1YHUX, 1 IK HACT1I0K, KOHCTPYKTUBHHUX HEJIOMIKIB Ta 3a0€3MeUyIOTh
HEOOXIH1 mMapaMeTpu KOHCTPYKIIIi.

B mepmy wuepry, po3poOsieHMid CKIaa CaMOYIIUIBHIOBAHOTO OETOHY 3
pPO3IJIMBAHHSAM KOHYCYy 675MM, 10 3a0e3neduye OETOHYBaHHS KOHCTPYKIIM 3
BKJIAJIMIIIAMU B OJHY CTaair0o 0Oe3 BIOpyBaHHA Ta TEXHOJIOTIYHUX PO3PHUBIB.
[lepeBipka kmacy wimHOCTI 3ampomoHoBaHoro ckiaxy CYb Tta  ioro
BOJIOHETIPOHUKHOCTI MiaTBepauia BignosigHo kracu C30/35 ta W10.

Jlai 3arporoOHOBaHE HOBE KOHCTPYKTUBHE PIIIEHHS IIACTUKOBUX (h1KCATOPIB

pIn) b BKJ'IaI[I/IIlIiB, 10 YHCMOKIIUBJIIOXOTH 3MiH_[eHH$I BKJIIAAUITY Bi,[[ IIPOCKTHOI'O



noyio’keHHs. [IpomoHyeTbCsl 3aCTOCYBaHHS IIBEJUIEPONOIOHUX —TIACTUKOBUX
(ikcaTtopiB, KOHCTPYKLIiS SKUX nepebayae YCTAaHOBKY BKJIAIUIIA BCEPEAUHY
(ikcaropa, mpu YoMy JiBa CyCiAH1 (pikcaTopH 3’€THaHI MK COOOI0 TOPU30HTAIBHUM
CTPYDKHEM JTsl 3a0€e3MeueHHs HeoOX1JHOT MPOEKTHOI IIUPUHU pedpa.

Po3po0ineHi KOHCTPYKTUBHO-TEXHOJIOT1UH1 PilIEHHs OYyJIN €KCIIEpUMEHTAIBHO
Bepu(iKOBaHI MpU OETOHYBAHHI IUIMT NEPEKPUTTIB HEXKUTIOBOI OyAiBAl 1O
maiigany IlaBmiBcekomy, 4 B M. Xapkosi. J[Ji1 mepeBipkd BIUIMBY MOYaTKOBOI'O
HEJIONIKY Y BWIJISIII TOPU3OHTAIBHOTO IIBA PO3PUBY, OCTOHYBAaHHS TMOJETIICHOI
TUTUTH BUKOHAHO 3 MEPEpPBOI0 MK OCTOHYBaHHSM HW)XHBOI OOIIMBKU Ta PEIITH
KOHCTPYKTHUBY Ha MPOTA31 TPHOX Ji0.

JIJiss CTBOpEHHSI CHUCTEMHM HAaBAaHT)KEHHS Ha TEPEKpUTTI OyB BIAIITOBAHUMN
pesepByap po3mipom 5.2x6.2M. MakcumanbHe pO3paxyHKOBE HaBaHTAXXEHHS Ha
nepekpurTs  cknano 9kH/m2  Ilicns  3aBepIIGHHS LMKIY CTYHiHYacTOro
HaBaHTaXEHHS JI0 pO3PaXyHKOBOI'O 3HAUEHHS, Pe3epBYyap 3 BOJIOI0 OyB 3alUIIICHUIN
Ha MepeKpuTTi HA 14 THIB I BIACTEKEHHS JUHAMIKU Je(OpMyBaHHS MEPEKPUTTS
i1 HABAaHTKEHHSIM B Yaci, MiCJs YOro BUKOHAHE HOro MOBHE PO3BAHTAXEHHS Ta
neMoHTax. CHiBCTaBiIeHHS MaKCHUMAJIBHOT'O MPOTHUHY AaHOi MiuTH (5.15MM mipu
HaBaHTakeHHI 9kH/M?) Ta pe3ynbTaTiB YMCEILHOTO AHAJI3y MOJETIIEHOI IIUTH 3
CYIUTBHUM IIIBOM pO3puBY (4.35MM) OTpUMaHO CHIBIAIIHHS BKa3aHWUX JaHUX 3
noxuokoro 15%.

Y w’atomy po3aiji HaBeleHI pe3yiabTaTH BIPOBAIKEHI BUKOHAHUX
JOCTIHPKeHb TPU MPOCKTYyBaHHI 1 OyHIBHHUITBI psAAy 00'€KTiB B MICTI XapKoBi.
30kpeMa, TIpH 3BEACHHI MIKIIOBEPXOBUX MEPEKPUTTIB 1 (YHAAMEHTIB HEKHUTIOBOT
Oynieni mo Mmaiigany IlaBmiBchkomy, 4; mpu OyAiBHUIITBI TEMIEPAaTypHOrO IIIBa
0araTomoBepXOBOT0 KUTIOBOTO OyauHKY 1o Byin. Cyxymchkii, 11; mpu 3BeneHH1
HaBiciB OaraTo(yHKITIOHATBHOT Oy/1iBI1 0 MOCKOBCHKOMY MPOCTIEKTY, 97, a TAKOXK
Ipy  BapiaHTHOMY TIPOEKTYBaHHI MIDKIIOBEPXOBUX TMEPEKPUTTIB IKUTIOBOTO
KoMIuiekcy 1o Bys. lLlinuHorpaacekiii. [HTerpasbHO MOXHA y3aralbHUTH
OTPUMAaHUN €KOHOMIYHUHN e(EeKT 10 HAaCTYNMHHUX MOKA3HUKIB: 3MEHIIEHHS BJIACHOi

Bary, 1 K HacHiAKy matepiamomicTkocTi, Ha 30%; 301IbIIeHHS 000POTHOCTI



onanyoku Ha 10%; mpuckopenns temmniB OyaiBHunTBa Ha 10%, mo 3araisom
JI03BOJISIE€ JIOCATTH 3MEHILICHHS BapTOCT1 3BEJACHHS TaKUX KOHCTPYKIINA Ha 12% y
MOPIBHSAHHI 13 TPAAULIIHHUMU TUIMTAMU IEPEKPUTTIB CYLIBHOTO IEPETHUHY.

Kuarouvosi cJioBa: 3aXOpOHIOBaHUN BKJIQ/IMII-ITY CTOTOYTBOPIOBAY,
CaMOYUIUIBbHIOBAHUM O€TOH, MOJETIeH] INIUTU NEPEKPUTTIB, CUCTEMa
«MOHO®DAHT».

ABSTRACT

Nikulin V.B. Stress-strain state of light-type floor plates considering initial
disadvantages. - On the rights of the manuscript.

The thesis for the degree of the candidate of technical sciences, specialty

— building constructions, buildings and structures (19 - Architecture and
construction). - Ukrainian State University of Railway Transport, Kharkiv, 2019.

In the introduction, the relevance of the dissertation topic is substantiated, the
purpose and objectives of the study are stated, and the scientific hypothesis, novelty
and practical significance of the obtained results are presented. Information about
the validation of principal results of the dissertation, the number of publications, the
composition and the volume of the work are also given.

In Section One it is noted that in recent decades the task of reducing material,
labor and energy costs for the construction of buildings and structures is still
relevant, which is associated with changes in state building codes and a significant
increase in frame-monolithic construction. It is noted that in frame buildings 50-
60% of the volume of concrete and reinforcement is concentrated in monolithic floor
slabs. Achieve a significant reduction in the weight of slabs, reduce the cost of
concrete and reinforcement, the weight of the whole building, and, consequently,
reduce the load on the foundation of the building and the soil base is possible by
introducing into the body of monolithic structures of various inserts.

In connection with the above, the first section analyzes the known architectural
and construction systems and technologies for the erection of lightweight structures,
which use as inserts-voidformers unified modules of recycled polypropylene and

expanded polystyrene. The main advantages and disadvantages of these systems,



taking into account their design features and technological operations for the
installation of floors, are considered. The differences of continuous monolithic
floors and floors with voids in terms of the feasibility of their use in mass monolithic
construction are also analyzed.

From the results of the analysis it follows that along with the decrease in the
weight of structures, increasing heat and sound insulation characteristics of such
structures, the use of lightweight floors leads to additional embedded parts and
fasteners, which directly affects the construction technology, increases labor
intensity and increases errors, which occurs in the conditions of a construction site.
At present, Ukraine has accumulated some experience in the construction of
buildings and structures using hollow polystyrene inserts, which allowed to outline
a range of issues that need significant refinement, in particular, in terms of ensuring
the accuracy of construction of structures with inserts and ensure their reliability and
durability.

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 Section Two, on the basis of the architectural and construction
system "Monofant"”, which provides concreting of all structures of the building, and
the actual floors, with inserts-voidformers made of expanded polystyrene, formed a
classification of possible initial disadvantages that adversely affect quality design
characteristics. It is noted that the main advantage of the system "Monofant", in
comparison with other known analogues, is the ability to create systems with a given
stress-strain state (SSS) and material consumption. This circumstance became
possible due to the use of a direct design approach based on the use of energy criteria
for rationalization of the structure (the requirement to minimize the strain energy
and the requirement of isoenergetic state of the system). These and other features of
the system led to its detailed consideration in this thesis as the most progressive and

promising in terms of mass use in the domestic construction industry.



As noted, in this section were examined and systematized the initial
technological deviations that give rise to structural disadvantages of the discussed
systems. In particular, in "Lira 10.6" software was performed a numerical analysis
of the impact of these disadvantages on the stress-strain state of lightweight floors.
In particular, based on the energy criteria of rationalization, the influence of the
following deviations on the value of strain energy and strain energy density was
investigated: displacement of inserts in plan and over the height of floor, reduction
of concrete design class, appearance of horizontal seam due to concretion rupture.
The results of the performed researches allowed to form tolerances for deviation of
position of inserts and reinforcing products in the facilitated floor slabs.

Together with the given recommendations on possible values of deviations, in
the Section Three were carried out the researches which allow to form the
recommended parameters of the facilitated slabs on the criterion of set bearing
capacity and minimization of expenses of materials.

In particular, the analysis of the interdependence of the stress-strain state of the
considered structures on the size of the inserts-voidformers and their location under
the condition of minimizing the consumption of concrete was performed. In total,
five geometries of lightweight floor slabs differing in pitch and width of ribs were
considered, and their finite-element modeling was performed in "Lira 10.6"
Software with subsequent numerical analysis. In addition, the problem of optimal
cutting of the original blank of the hollow sheet on the liner of the required size in
order to minimize the waste of the filler material was done. According to the results
of the research, it is determined that the recommended pitch of the ribs is 600 mm
with a rib width of 100 mm and an insert size of 500x500 mm. These geometric
parameters provide the highest load-bearing capacity of the structure, saving
concrete at the level of 30% compared to a solid slab and the lowest percentage of
waste material of the inserts (3.22%).

The analysis of fire resistance of a design of the facilitated slab of a real non-
residential building for the purpose of definition of a class of fire resistance of the

considered designs is executed. The conformity of the monolithic reinforced



concrete slab to a certain class of fire resistance is performed by sequentially solving
the problems of assessing the thermal conductivity, integrity and bearing capacity of
the slab and checking the results by an alternative method. According to the results
of the research, the minimum thickness of the flanges of the lightweight slab is set
to 50 mm, and provides the required limit of fire resistance REI90 for concrete class
C20/25.

Additionally, the analysis of the possibility of reducing the thickness of the
flange from the condition of ensuring its non-compression in operating conditions.
However, the resulting reduction in the thickness of the flange to 30 mm is
unacceptable in terms of ensuring the required limit of fire resistance of the structure,
and therefore finally determined the minimum possible thickness of the flange of the
lightweight slab equal to 50 mm.

In Section Four there were presented structural and technological solutions of
improving the procedure for erection of lightweight slabs, which prevent the
emergence of technological, and as a consequence, structural disadvantages and
provide the necessary design parameters.

First of all, the composition of self-compacting concrete (SCC) with 675 mm
cone spreading was developed, which provides concreting of structures with inserts
in one stage without vibration and technological breaks. Checking the strength class
of the proposed composition of the SCC and its water resistance confirmed
respectively classes C30/35 and W10.

Next, a new design solution for plastic clamps for inserts, which prevents the
displacement of the liner from the design position, was developed. It is proposed to
use channel-like plastic clamps, the design of which provides the installation of the
inserts inside the clamp, with two adjacent clamps connected by a horizontal rod to
provide the required design width of the rib.

Developed design and technological solutions were experimentally verified
during the concreting of slabs of non-residential building on the square Pavlovsky
in Kharkov. To verify the impact of the initial defect in the form of a horizontal
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seam, concreting of the lightweight slab was performed with a break between the
concreting of the lower flange and the rest of the structure for three days.

A tank with dimensions 5.2x6.2 m was arranged to create a loading system on
the floor. The maximum design load on the floor was 9 kN/m?. After completion of
the step load cycle to the calculated value, the water tank was left on the floor for 14
days to monitor the dynamics of deformation of the floor under load over time, after
which it is fully unloaded and dismantled. Comparison of the maximum deflection
of this slab (5.15 mm under the load of 9 kN/m?) and the results of numerical analysis
of the lightweight slab with a continuous seam (4.35 mm) obtained in numerical
analysis gave the coincidence of these data with 15% error.

In Section Five the results of the implemented research in the design and
construction of a number of facilities in the city of Kharkiv are presenter. In
particular, during the construction of floor slabs and foundations of a non-residential
building on 4 Pavlovsky Sq.; during the construction of the temperature seam of a
multi-storey residential building on the 11 Sukhumskaya Str.; during the
construction of canopies of a multifunctional building on 97 Moskovsky Avenue, as
well as for the variant design of floor slabs of a residential complex on the
Tsilinogradskaya Str. Integral it is possible to generalize the received economic
effect to the following indicators: reduction of own weight, and as a consequence of
material consumption, by 30%; increase in turnover of a timbering by 10%;
acceleration of construction rates by 10%, which in general allows to achieve a
reduction in the cost of erection of such structures by 12% compared to traditional
slabs of solid cross-sections.

Keywords: inserts void-formers, self-compacting concrete, lightweight

overlapping slabs, MONOFANT system.
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BCTYII

AKTyaJdbHicTh TemMH. [IpoTAroM OCTaHHIX JAECATHIITH AaKTyaJbHOIO
3aITMIIAETHCS 3a7ja4a 3HWKCHHS MaTepialIbHUX, TPYJOBUX 1 CHEPIrEeTUYHUX BUTPAT
Ha 3BeJICHHS OyaiBesb 1 cropyd. B nmanuii yac, akTyani3yBajgocs Tak0XX MUTaHHS
€KOJIOTTYHOCTI MPUHHATUX KOHCTPYKTUBHHUX 1 TEXHOJIOTTYHUX PIlIEHb, 3BAKAIOUU
Ha ICTOTHE 3pOCTaHHs 00CSTIB KAPKACHO-MOHOJIITHOTO OyA1BHUIITBA.

Ax npuknaa, ciaif 3a3HAYMTH, 10 B KapkacHUX OymiBisax 55 ... 60% obcsry
OCTOHY Ta apMaTypu CKOHIIEHTPOBAHO B MOHOJITHUX TIUIMTAaX TEPEKPUTT.
BBeeHHs B TITO MOHOJITHUX ITUT MEPEKPUTTS BKIJIAIUIIIB-ITYCTOTOYTBOPIOBAYIB
NPHU3BOJMTH JIO 3HWKCHHS BJACHOI BarW IUTUT, 3MCHIICHHS BUTpaT OCTOHY 1
apmatypu, Baru Bciei OyniBii 10 30% 1, BIZIMOBIIHO, 10 3HIKCHHS HaBAHTAKCHHS
Ha (QyH/IaMEHT.

Onnak, iICTOTHUH e(peKT B 3HMIKEHHI BUTpAT OCTOHY 1 apMaTypu MOxe OyTH
HEraTUBHO 3HIBEJIbOBAHMM B 3B'SI3Ky 3 TIOSIBOIO JOJATKOBUX BUTpaT Ha
BUTOTOBJICHHSI BKJIQJUINIB, 1 SK HACIOK - MIABUINCHHSIM BUTpaT mpaini [12] Ha
BJIAIITYBAHHS MMEPEKPUTTIB 1 301JIIIIEHHSIM TPUBAJIOCTI iX 3BeIcHHS. BukopucTaHHS
JETKUX BKJIQAMINIB TPU3BOAUTH JO TMOSBU JOMATKOBHX 3aKIagHUX JeTaneil 1
€JIEMEHTIB KPIIJICHHS - BCE 1€ Bi0OpaKaeThCs HA TEXHOJIOT1T 3BEJICHHS, 301IIbIITy€
TPYJIOMICTKICTB 1 BapTicTh poOiT. KpiM TOro, ocoOJUBICTh TEXHOJOTIYHOTO IMPOIECY
3BEJICHHS TIOJICTTIICHUX TTUT MOPOXKY€E BUHUKHEHHS PI3HOTO POAY TEXHOJIOTTYHHX
BIIXWJICHb, 1[0, B CBOIO YEPry, MPU3BOMAATH /10 TOSBU TAKUX KOHCTPYKTUBHHX
HEJIONIKIB, AK BHUPOKCHHS pebep, 3MEHIIEHHS 3aXHCHUX IIapiB OETOHY B
oOmuBKax abo B3araji BUPOKEHHS OOIMBOK, Ta 1H. Y 3B’SI3KY 3 UMM, aKTyaJbHOIO
BOAYa€eThCS 3aj7a4a OMIHKM BIUIMBY JAaHUX HEJOJMIKIB Ha HAMPyXKeHO-IepOopMOBaHUH
CTaH KOHCTPYKTHUBY Ta (OPMYBAaHHS MOXMJIMBHX JOIMYCKIB Ha BIIXWJICHHS BiJ
MPOEKTHOTO TMOJIO0KEHHS 3aKJIaJHUX €JIEMEHTIB KOHCTPYKITI.

B nanuit vac B YkpaiHi HAKOMMYEHO TMEBHUN MO3UTUBHUN HOCBIJ 3BEICHHS
OyniBesib 1 CHOPYA 3 BUKOPUCTAHHSIM BKJIAJUINIB-IyCTOTOYTBOPIOBAYIB 3

MIHOMOJIICTUPOITY, IO JO03BOJUB MIATBEPAUTH MOIIBHICTE Ta €(PEKTHUBHICTH iX
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BUKOPUCTaHHA. Y 3B’S3Ky 3 4YHMM, AaHaji3 BIUIMBY IIOYaTKOBUX HEJIOJMIKIB
OeTOHYBaHHS MPH 3BE€JCHHI MOJIETTLIEHUX ILUIUT Ha HAMPY>KEHO-Ae()OPMOBAHUI CTaH
CHCTEMH B IJIOMYy Ta BJOCKOHAJECHHS KOHCTPYKTHBHO-TEXHOJOTIYHUX PIlI€Hb ILTUT
3 MMyCTOTOYTBOPIOBauYaMH BOAYAETHCS aKTYaJIbHUM Ta CBOCUYACHUM 3aBIAHHSIM.
3B'AA30K po0OTH 3 HAYKOBMMH NpOrpaMamMu, IJianamu, remamu. Po6ora €
YaCTHHOIO JOCIIIKEHb, SIKI BUKOHYIOTHCSI B paMKaxX (DYHKIIIOHYBAaHHSI HayKOBOT
mkoyin «KOHCTpYKIIiT 1 MaTepiain JJIsl )KUTIOBUX 1 TPOMAICHKUX OY/iBEIIb)
XapKiBChKOTO HAIIOHAJIBHOTO YHIBEPCUTETY MICBKOIO TOCIOJApCTBA IMEHI
O.M. beketoBa, a Takox Aepxk0r0KkeTHOT TeMu «Po3poOka Ta J0CIiIKEHHS] HOBO1
KOHCTPYKTHBHOI CHCTEMH OaraToKpuTepianbHoi BiamoBiguocTi» (Ne0115U000154).

MeToro aucepraniiiHoi po0oTH € aHaJI3 HAMPY>KEHO-1€POPMOBAHOTO CTaHY
(HAC) monermennx miuT MEPEKPUTTIB 3 YPaxXyBaHHSIM MMOYATKOBUX HEJOJIKIB Ta
BIOCKOHAJICHHS iX KOHCTPYKTHBHO-TEXHOJOTIYHHUX PIllICHb.

HaykoBa rinore3a — CTBOpEHHS KOHKYPEHTOCIPOMOXKHHUX Ta €(EKTUBHUX
KOHCTPYKTHUBHUX  CHCTEM  MEpPEeKpUTTIB, II0  BIAPIZHSAIOTHCS  Cy4aCHUM
TEXHOJIOTTYHUM 320€3MeUCHHSM.

IlocTaBiena Meta nepeadayac BUpillleHHS] HACTYITHUX 3aBAaHb:

1. aHaJi3 KOHCTPYKTUBHHX PIIICHB MOJICTIIEHUX 3a11300€TOHHUX IUIUT Ta
BUOIp €(PEeKTHUBHOI CHUCTEMH 3a KpPUTEpIEM MiHIMI3aIii BUTpaT MaTepialiB IMpHU
3a/IaHii HeCy4iil 31aTHOCTI,

2. Kiacudikariss TEXHOJOTIYHUX BIIXWICHb MPH 3BEACHHI IMOJICTIICHUX
TUTUT, 10 TOPOJKYIOTh KOHCTPYKTHUBHI HEIOCKOHAIOCTI KOHCTPYKIIii; OIlIHKA iX
BIJTUBY Ha HAIpPYXEHO-Ie(OpMOBaHUHN CTaH CUCTEMU B IIJIOMY Ta POPMYITIOBAHHS
MOXJTMBHUX JIOITYCKIB Ha BIIXWJICHHS;

3. BUBUCHHS  OCOOJIMBOCTEW  HAMpPYKEHO-Ie(POpPMOBAHOTO  CTaHy
MOJICTIICHUX TUTUT MEPEKPUTTIB MPU aHOMATBHUX BITUBAX;

4. BJIOCKOHAJICHHSI KOHCTPYKTUBHO-TEXHOJOTIYHUX pIIICHb 3BEICHHS
HOJIETIIEHUX TUIMT NEPEKPUTTS 3 METOI MiHIMi3allii BIUIMBY MOYATKOBUX HEJOJIKIB;

S. eKcrlepruMeHTalbHa Bepu(iKallis 3ampolOHOBAHUX KOHCTPYKTHUBHO-

TEXHOJIOTTYHUX PIllIeHb, Kl MIHIMI3YIOTh TOYaTKOBI HEJIOJIIKY;
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6. OL[IHKA  TEXHIKO-€KOHOMIYHOi  €(EeKTHMBHOCTI  3alpONOHOBAHUX
KOHCTPYKTHBHO-TEXHOJIOT'IYHUX PIILIECHb.

O0'exT pmoCHiIKeHHSI — HanpyKeHO-IepopMoBaHUN CTaH €(QEKTUBHOL
MOHOJIITHOT ~ 3a1300€TOHHOI  IJIUTH  MEPEKPUTTS  TOJIETHIEHOTO TUIY 3
MHOTIOJICTUPOJbHUMH ~ BKJIAIUIIIAMHU-TTYCTOTOYTBOPIOBAYaMHM Ta TOYAaTKOBUMH
HEJ0JIIKaMH.

IIpeamMer mocaiTKeHHSI — BIUIMB IMOYATKOBHUX HEJOJIKIB Ha KOMIIOHCHTH
HanpyKeHO-1e()OPMOBAHOTO CTaHy 00’ €KTY OCIiKSHHSI.

Metonm aocaimkeHHss. Y poOOTI BUKOPUCTaHI aHAJITUYHI Ta YHCENIbHI
METOJIM MEXaHIKH Je(OPMOBAHOTO TBEPAOrO Tija, B TOMY YMCIi, METOJ CKIHUCHHHX
enemeHTiB. [loOyq0oBy KOHCTPYKTHBHUX pIIIEHh peajli30oBAaHO Ha OCHOBI
eKCILTyaTallii aJlfOpUTMiB, HIO PEaNi3ylOTh YHPaBIiHHS SKICHUMH 1 KUIbKICHUMU
xapaktepuctukamu  HJIC KkOHCTpyKIiii, a Takox Tpoleayp BUOOpY ix
pamioHaJIbHUX MapaMeTpiB. ExcrniepuMeHTalibHe AOCTIIKEHHS MOJIETIICHOT TUIUTH
NEPEKPUTTS MPOBEIECHO 32 IOMOMOT0I0 METOAY T'IPOCTATUYHOTO HABAHTAKEHHS Ta
3 BUKOPUCTAHHSM €JIEMEHTIB aBTOMAaTU30BAHOI CUCTEMHU HAYKOBHX JOCIIIKEHb, 110
0a3yeThCs Ha Cy4aCHOMY TEXHIYHOMY Ta iH(hOopMaliifHOMY 3a0€3eUeHHI.

HaykoBy HOBU3HY OTPMMAaHUX Pe3yJbTAaTiB BU3HAYAIOTh:

enepuie:

- BHBYEHO Ta CHUCTEMATHU30BaHO IMOYATKOBI TEXHOJIOT1YHI BIAXWUIIEHHS MPHU
3BE/ICHHI 3aT1300€TOHHUX TUTUT 3 BKJIAIUIIIAMH 3 THOMOTICTHPOIY;

- BUKOHAHO OIIHKY BIUIMBY JI€CTPYKTYpOBaHOI TOMOJIOT1i KOHCTPYKIIi Ha
KOMIIOHEHTH HAMpPYkKeHO-1e()OPMOBAHOTO CTaHY IUIUT MEPEKPUTTIB Ta cHOPMOBAHO
JIOTTYCKH Ha BIIXUJICHHS TIOJIOKEHHS BKJIIAUIIIIB 1 apMaTypHUX BUPOOiB;

- BUKOHAaHO eKCIEPUMEHTAJbHE HATypHE JOCTIDKEHHS HaNpyXKeHO-
71e(hOpPMOBAHOTO CTaHy TMOJICTIICHOT IUTUTH 3 TIOYaTKOBUMHU HEIOJIKAMH Yy BUTIISII
TOPU30HTAIBHOTO I1Ba PO3PUBY OCTOHYBaHHS.

Habyno nooanvuozo pozsumxy:
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- migoip CKIIaQy CaMOYIIUIBHIOBAHOTO OETOHY 3 pO3IUIMBAHHAM 650MM s
3a0€3Me4YeHHs]  OJHOCTaJIMHOrO0  3BEJEHHA  MOJETMEHUX  3aJi300€TOHHHUX
MIEPEKPUTTIB;

- BU3HAYCHHS paIliOHATBHOI TeOMETPii KOHCTPYKTUBY 3 BKIAAHUIIAMU 32 YMOBHU
MiHIMI13aIlli BUTpaT 0€TOHY Ta MOJICTUPOIY.

IIpakTHYHe 3HAYeHHS OTPUMAHHUX Pe3YJbTATIB TOJATa€ B PO3POOICHHUX
KOHCTPYKTHUBHUX, T€XHOJIOTTUHMX 1 OpraHI3alliiHUX PIMIEHHSX, IO MIJBUIIYIOTh
€(EeKTUBHICTh 3BEJEHHS TOJIETIICHUX 3ali300€TOHHUX KOHCTPYKUIHA, Ta 'y
BIIPOBAJPKEHH1 pEKOMEHIaIlli Y peaibHE OY1IBHUIITBO.

OCHOBHI pe3yJibTaTH JOCHIIIPKEHHS BIPOBAKEHI NP 3BEACHHI MOJIETIIIEHUX
KOHCTPYKIIM B M. XapKoBi: IJIUT NEPEKPUTTIB Ta (YHAAMEHTIB HEKHUTIOBOI OYyAiBII
no maitnany IlaBnmiBcbkomy, 4; O€TOHYBaHHI TEeMIEPATYpHUX IIBIB KUTJIOBOI
Ooyniemi mo Bya. Cyxymchkiid, 11; 3BeaeHHI HaBiciB 0OaraTod)yHKI[IOHATBLHOTO
KOMIUIEKCY MO0 MOCKOBCBKOMY TMpocmleKkTy, 97, a TakoX NpH BaplaHTHOMY
POCKTYBaHHI JKUTIOBOI OymiBii mo Byn. LlimuHorpaacekiii, 2. IaTerpaibHO,
E€KOHOMIYHMM e(eKT BiJ 3aCTOCyBaHHA PO3pOOJIEHHX pilmieHb ckiaB 12-15% nmns
nepemideHnx 00’ €KTIB y MOPIBHAHHI 13 3aCTOCYBaHHSAM TPAIUIIIMHUX CYIIUTBHUX
MOHOJIITHUX 3a11300€TOHHUX KOHCTPYKTHBIB.

OcoOucTuii BHeCOK 3100yBaya. OCHOBHI pe3yIbTaTH JUCEPTALIHHOT pOOOTH

OTpUMaHi aBTOPOM CaMOCTIiHO. OKpeMi MOJOKEHHS OCHTIKEHb BUKOHAHI Yy
CIIBaBTOPCTBI, 110 BiIOOpaXEHO B CITUCKY HAYKOBUX ImyOJikamii [58-61, 119-120].

Anpodauisi matepiauaiB auceprauii. PesynsraTtu qucepraiiitnoi po6otu
JOTIOBIJANMCS Ta OJIepKaIM TMO3WTHBHI OIIHKA Ha MDKHApPOJHHX HAyKOBO-
MpaKkTUYHUX KoH(pepeHmiax: MibKHapogHa HAYKOBO-TIPAKTUYHA KOH(MEpEHIis
«EdexTuBHI  opraHizamiifHO-TEXHOJIOTIUHI  pIMIEHHA Ta eHepro3oepirardi
TEXHOJIOT1i B OymiBHUITBI», XapkiB (23-24 xBitHa 2014 p.); VII MixHapoaHa
HayKkoBa KoH(]epeHilis «Pecypc 1 6e3neka excrryaraiiii KOHCTPYKITid, Oy1iBenb Ta
cnopym», XapkiB (20-21 >xotHs 2015p.); MiKHapojgHa HAyKOBO-IIPAKTUYHA
koHPepeHis «EQexTuBHI TEXHOJIOTTYHI PIlIEHHS B OY{IBHUITBI 3 BUKOPUCTAHHSM

O0eToHIB HOBOTO TIOKOIIHHSY, XapkiB (2015); VI-a MikHapoHa HAYyKOBO-TEXHIUHA
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koH(pepeHuia «I[Ipobremu HamiMHOCTI Ta AOBFOBIYHOCTI 1H)KEHEPHUX CHOPYI Ta
OyniBenb Ha 3aNII3HUYHOMY TpaHcnopTi», Xapkis, YAY3T (19-21 ksitas 2017p.); |l
Mixnaponna koHdepeniist «Challenges in Geotechnical Engineering», Kuis,
KHYBA (20-23 nuctronama 2017p.); FIB Symposium 2019: Concrete - Innovations
in Materials, Design and Structures, Krakow, Poland (26-28 May, 2019).

Hyoaikanii. OCHOBHI MOJOXEHHS 1 pe3ylbTaTH JAHUCEpPTAlIiHOT pPOOOTH
omyOmikoBaHi B 10 HaykoBHMX mpansx, 3 sKuX: 4 CTaTTl y HAyKOBUX (PaxoBHX
BUJaHHAX, pekomeHgoBaHux MOH VYkpainu, B ToMy uuciai 1 — y BuAaHHI, 110
BKJIFOUEHE 10 MIXKHAPOHOT HAyKOMETpUYHOi 06a3u; 1 myOikallis y MiXKHAPOJTHOMY
NEepiOJUYHOMY BHJIAHHI, 110 BKJIIOYEHA IO MDKHAPOAHOI HAYKOMETpUYHOI 0a3u
Scopus; 2 myOGmikaliii anpo6arifHoro xapakTepy, 10 BKIIOYEHI O MDKHAPOIHOT
HAyKOMETpUYyHO1 0a3um Scopus; 2 nmomatkoBi myOmikaiii; 1 mareHt YkpaiHu Ha
BUHAXI]I.

Ctpykrypa Ta 0o0car podoru. [lucepramis CKIamaeTbcsl 31 BCTyIy, I SITH
pO3ILTiB, 3arajJbHUX BHCHOBKIB, CIHCKY BHKOpPHUCTaHUX Jokepen 31 134
HaliMeHyBaHb Ta 10 momatkiB. [ToBHMIT 0Ocsar auceprarii ckinagae 260 CTOPIHOK, Y

ToMy uncii 183 cTOpiHKM OCHOBHOTO TEKCTY.
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