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3 moCBily BUKOPUCTAHHS HA NMPAKTHUII HABEACHO TEXHOJOTIYHI (pakTOpH, AAKI
€ BAKJIMBHMH TNPH YJAIITYBAHHI MOHOJITHHX IUIOCKHX 3aJ1i300€TOHHHX
NMEPEKPHUTTIB 3 BCTABKAMM.

In recent years there is an obvious tendency to build residential, civil and
other buildings with a monolithic reinforced concrete frame.

The most material cost element of these frames is monolithic reinforced
concrete floors, which account from 60 to 70% of the total volume of
reinforced concrete of the building. The slab thickness of such floor is
18...20cm, so the minimum weight of the floors is significant — 4-5 kN/m2,
which exceeds approximately twice the running load on the floor.

The inserts are used at the floors placement in order to reduce their own
weight: plastic are used abroad, polystyrene ones are mainly used in Ukraine.
During placement of such optimized floors there are a number of
technological factors that affect the internal geometry and the quality of the
floors with inserts.

An important technological aspect is the inserts fixation when placement of
floors with inserts, which provides the design dimensions of shelves and
internal arrises. To fix the polystyrene foam inserts on the height of the floor
cross-section, it is necessary to use plastic spacer with expanded base adjacent
to the polystyrene foam inserts. The more expanded base take purchase in the
polystyrene foam, the smaller base take purchase in the reinforcement.
Depending on the sequence of work on the arrangement of floors with inserts,
they are performed on one-time concreting (one stage) or in two consecutive
stages of concreting. First of all, it depends on the inserts size. Square inserts
or a rectangular with insignificant in width of the unexpanded cross-section
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can be used one- stage stacking of concrete. In case of expanded sections of
inserts it is necessary to use two-stage concreting.

Concreting floors of considerable size in the plan requires splitting into
constraints by arranging technological concreting joints. They can be
arranged according to the same principles (approaches) that are used for
concreting of usual monolithic floors, taking into account their design scheme,
possible volumes of concreting (sizes of clogs), etc. For monolithic flat floors
with inserts it is necessary to take into account the direction and inserts
placement form.

Concreting during the cold period of the year (especially at minus ambient
temperatures) it is necessary to use known methods of "insulation'" or heating
of monolithic structures in the site conditions. One of the most technologically
advanced and controlled in the arrangement of floors is the heating with
electric current using.

The article describes and illustrates the consideration of the aforementioned
technological factors in the arrangement of monolithic floors on the objects of
Western Ukraine.

Kurouosi ciioBa:

dikcallisi BCTABOK, MOCJIJIOBHICTh BUKOHAHHSA pOOIT, po30MBKa Ha 3axBaTKU,
€JIEKTPOINPOTPIBAHHS

Inserts fixation, sequence of work performance, breakdown for capture, electric
heating

B ocTtanHI poKM OYEBHIHOIO € TCHICHINS 10 3BEICHHS OyAiBEb JKUTIOBOTO,
IIMBUTBHOTO Ta 1HIIIOTO MPU3HAYEHHS 3 MOHOJITHUM 3a11300€TOHHUM KapKacoM.

HaiiGinpmm  maTepiano3aTpaTHUM €JIEMEHTOM IIUX KapKaciB € MOHOJITHI
3a11300€TOHHI IEPEeKPUTTsI, Ha skl nmpurnanae Bia 60 mo 70% Bix 3araabHOTO 00CATY
3anmizo0eTony OymiBimi. Taki TEPEKPUTTS MOXKYTh OYyTH TOBHICTIO TUIOCKUMU
0e30aKoBUMH a00 3 MPOMIXHUMHU 1/a00 KOHTypHUMHU Oankamu. HesanexHo Bin
FOTO TOBUIMHY IUIUTH TaKUX NMEPEKPUTTIB mpuitMaroTh 18...20 cM, BiaTak BiacHa
Bara MepeKpHUTTIB € 3HAYHOI — 4-5 KH/M’, 110 MpUOIM3HO y [BA a3y IEpPEBHILye
KOPHCHE HaBAHTAKEHHS Ha MEPEKPUTTSL.

3 MeTo 3MEHUIEHHS BJACHOI Bard NpH YJAIITyBaHHI TEPEKPUTTIB
BUKOPUCTOBYIOTh BCTAaBKH: 32 KOPJOHOM IUIaCTMAcoOBi, HA YKpaiHi B OCHOBHOMY
MPU3MATHYHI MHOTOIICTUPOIBHI 200 Kpyrm KapToHHi [1-8].

[Ipu ynamTyBaHHI TaKMX ONTHUMI30BAHHUX MEPEKPUTTIB € HU3KA TEXHOJOTTYHUX
(akTopiB, SKI BIUIMBAIOTh Ha BHYTPIIIHIO T'€OMETPIIO 1 SIKICTh TNEPEKPUTTIB 13
BCcTaBKamMu. B cTarTi Bi10Opa)X€HO BJIACHMM JOCBIJ yJalITyBaHHS MEPEKPUTTIB 3
BCTaBKaMH.
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AHaJIi3 OCTAHHIX MyOJTiKkami

BaxxnuBi TEXHOJIOTIUHI acHeKTH, MOB’S3aHI 3 YJAIITYBAaHHSIM MOHOJITHUX
3a11300€ TOHHUX MIEPEKPUTTIB 3 BCTABKaMU pi3HUX (POpM, po3riIsiHyTI B poboTax [9-
11].

B crarti [9] npoanainizoBaHO BIUIMB Pi3HMX (PAKTOPIB, y T.4. TEXHOJIOT1UHUX,
Kl BIUIMHYJIM Ha HAAMIpHE TPIIMIMHOYTBOPEHHS MOHOJITHOTO TEPEKPUTTA 3
NPU3MATUYHUMU TIHOMOJIICTUPOJIbHUMH BCTABKAMU Ha HWKHIN TpaHi micysi HOoro
YIAIITYBaHHS: HEBHCOKA TEMIIEpaTypa HABKOIMIIHBOTO cepefosuima 1...12° C;
HE3HauYHa BUTpUMKa 5...6 NHIB mepen po3nanyOkoro; ycaaouHi aedopmarii;
nepeaBaHHs HABAaHTAKEHHs BiJl pOOITHUKIB Yepe3 KapKacu 1 BCTABKU HA HUKHIO
MOJIUITI0, OCTOH SIKO1 111e OyB B IIPOIIEC] KpUCTai3allii.

JlocBim  OyIIBHUIITBA  MOHOJITHUX  3aI1300€TOHHMX  IEPEKPUTTIB 3
WIIHAPUYHUMY KapTOHHUMHU BcTaBKkaMH [ 10] mokaszaB AOLUUIBHICTE BUTOTOBJICHHS
MOHTQ)KHOI KapTH 3 LWJIIHAPAMH — MOPOXHUHOYTBOPIOBAYaMHM B 3aBOJCHKHMX
yMOBaxX pa3oM 3 apMaTypHUM KapkacoM. Kapkac Mae 3uraronofiOoHuii
apMaTypHUil BHUpPIO, y SKOMY (IKCYIOThCA UMJIIHIAPU. ABTOPM 3a3HA4YarOTh Ha
BXJIMBOCTI TEXHIYHUX BUMOT JO IMIIHAPUYHUX KapTOHHUX TPyO (TeomMeTpuuHi
JIOTTYCKH, CIIPUIHSTTS HAaBaHTaKCHHSI Bl OETOHHOI CyMIIIIl Ta iH.).

B po6Gori [11], KpiM KOHCTPYKTUBHHMX KpUTEpIiB, PO3TISAHYTI TaKOXK
TEXHOJIOTIYHI KpHUTEpii MpH yJAIITyBaHHI MOHOJITHUX IUIOCKHX TEPEKPUTTIB 13
BCTAaBKaMU PI3HUX THUIIIB 1 popM (TpyOuacTux, y BUTIIAAI KyJb, IPU3MATHUYHUX, Y
BUTJISAII TIEPEBEPHYTUX KOBIIAKIB), PO3KPUTI MEpeBard Ta HEAOJIKH 1CHYIOUYHX
TEXHOJOTIYHUX CHCTEM YJAIITyBaHHA TOPOKHUX B TMEPEKPUTTAX IUBIIBHUX
Oy/iBeJIb.

dikcanis BcTaBoOK

BaxxnuBuM TEXHOJOTIYHUM acClEKTOM IIpU yJAUITYyBaHHI MEPEKPUTTIB 3
BCTaBKaMH € X (pikcalris, 1o 3a0e3neuye NpoeKTHI PO3MipU MOJHUIb 1 BHYTPIIIHIX
peoep.

s dikcarrli miHOMOMICTUPOIBHUX BCTABOK IO BHCOTI IMepepi3y MEepPeKpUTTs
HEOOX1JIHO BUKOPHUCTOBYBATH IUIACTMACOBI (piKCATOPU 3 PO3BUHYTOI OCHOBOIO,
0 MPUMHUKAE JO MMHOMOJICTUPOJIBHUX BCTABOK (puc. 1). MeHIIoW OCHOBOIO
BCTaBKa (DIKCYETHCS B MO30BXKHIN TOPU30HTAIBHIN apMaTypi.

Puc. 1. [InactmacoBuii ¢ikcatop MiHOMOMICTUPOJILHUX BCTABOK
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Jia ¢ikcarii BCTaBOK MO MIMPHUHI mepepidy (B TOPU3OHTANIBHIN TUIOIIMHI)
JOLITEHO BUKOpHUCTOBYBaTH [1-mo1i6H1 KOPOTKI THYTI ciTKH 3 ApoTy Bp-I (puc. 2).

a) 3 3

6)

Puc. 2. Po3ramnryBanns B nepekpuTTi (a) 1 KoHCTpyKIis (0) [1-momi6Hmx
(ikcaTopiB BCTAaBOK B TOPU3OHTAJILHOMY Hampsimi: 1 — ocCHOBHA po0oda apMarypa;
2 — BCTaBKH; 3 — (iKCaTOPH.

OnHo- i 1BoOeTANHICTH

B 3anexHocTi BiJ MOCTIAOBHOCTI BHUKOHAaHHS poOOIT 3 yJallITyBaHHA
NEPEeKPUTTIB 3 BCTAaBKAMHU iX BHUKOHYIOTb 3a OJHOPA30BHUM OETOHYBaHHSIM
(omHOeTamHICTh) a00 3a ABOMA MOCIIIIOBHUMH €TarlaMu O TOHYBaHHS.

Hacamniepen 1e 3anexurtb BiJl po3MipiB BcTaBok. IIpu BcTaBkax KBaJIpaTHOIrO
nepepizy abo NPSIMOKYTHOTO HE3HAYHOTO M0 IIMPUHI HEPO3BUHYTOIO NEpepizy
MOXHa BHUKOPHUCTOBYBAaTH OJHOETAIllHE YyKJIadaHHS OeToHy. Jlo OeToHyBaHHs
YKJIa/1al0Th HIXKHIO apMaTypy, MOHTYIOTh BEPTHUKAJIbHI KapKacu pedep, BCTABKH 1
apMarypy BEpXHbOI ITOJIMIII.

3a pO3BUHYTUX TEpepi3iB BCTAaBOK HEOOXIJHO TiepeadayaTd JBOCTAITHE
oetonyBaHHs. [Ipu 11boMy, K MPaBUIIO, MOCIIJOBHICTh BUKOHAHHS POOIT € TaAKOIO:

- MOHTYIOTb KapKacH pedep 1 apMaTypy HUKHBOI MOJIHLI;

- YVKJIAJIA€ThCS 1 YIIUIBHIOETHCS HIDKHIN 11ap OETOHY TOBIIMHOI HUXKHBOT

TTOJIHIII;

- YKIIAJAI0ThCs 1 (PIKCYETHCS BCTABKH;

- OETOHYIOTHCS 1 YIIITILHIOIOTHCS pedpa Ta BepxHiil map 6eToHy.

Taka TexXHOJNOTiA yNalITyBaHHS MEPEKPUTTIB 3 BCTaBKaMH BUKOPHCTaHA Ha
OUIBIIIOCTI peagi30BaHUX HA MPAKTUI 00’ €KTaX.

3axBaTku

[Ipu OeroHyBaHHI TEpPEKPUTTIB 3HAYHMX PO3MIPIB B IUJIaHI BUHUKAE
HEOOXIHICTh PO30MBKM Ha 3aXBATKU 3 YJAIITYBaHHSAM TEXHOJOTIYHUX IIBIB
OETOHYBAaHHSA. IX MOMHA yJIalITOBYBaTH 3a TaKUMH CAMMMHU IIPUHIMIAMU
(miaxonamMu), MO0 BUKOPUCTOBYIOTHCS MPU OETOHYBaHHI 3BUYAHUX MOHOJITHHUX
NEPEKPUTTIB 3 BpaxXyBaHHSAM iX KOHCTPYKTMBHOI CXEMH, MOXIIMBHX OOCSATIB
O0eToHyBaHHS (PO3MIPIB 3aXBaTOK) TOIIIO.
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JIJis MOHOJIITHUX IJIOCKUX MEPEKPUTTIB 3 BCTaBKAMH HEOOX1JIHO, KPIM IbOTO,
BpaxoBYBaTH HANPsIM 1 OpMY pO3TalTyBaHHs BCTaBOK.

Ha pucynkax 3 1 4 mojaHo NpUKIaaW yIalmITyBaHHS TEXHOJIOTIYHHMX IIBIB B
NEPEKPUTTAX 3 BCTABKAaMU Ha Peali30BAHMX Ha MPAKTHII 00’ €KTax.

Ha nepmiomy 00’€KkTi TEXHOJIOTIYHHN 1IOB OETOHYBaHHS YJIAIITOBAaHUN Ha
IPOMDKHUX OINOpPax, SKUMH € BHYTPILIHI HECY4l CTIHM OCHOBHOTO KapKacy OyiBii
(puc. 3). 3a Takoi KOHCTPYKTUBHOI CXEMHU 3a3HAY€HE PO3TAIIYBaHHS € HaHOUIbII
JOLUUIBHUM, TOCKUIBKM PO3TATHYTA 1 CTUCHYTI 30HM OETOHY YITKO BH3HAYEHI 1
(bIKCYIOTbCSI Ha MPOMDKHHUX ONOpax 3 HaJAIMHUM MEePEeKPUBAHHIM PO3TATHYTOI 30HU
BIJIMOB1THOIO KIJIBKICTIO PO3TATHYTOI apMaTypH.

B nepexpuTTi nmapkiHry i B nepekpurTsax OyauHKy Ne3 KHUTIOBOTO KOMIUIEKCY
1o ByJ. Pokconsinu y M. JIbBOBI TeXHOJIOT1UHI IIBH OETOHYBAaHHS pO3TaIllOBaHI Ha
BIJICTaHI 74 BIJIMOBIIHOTO MPOJIBOTY MK MPOMIKHUMHU ortopamu (puc. 4).

He3anexxHo Bii KOHCTPYKTHBHO-TEXHOJOTIUHMX OCOOJMBOCTEM 1 MicHs
pO3TallyBaHHS TEXHOJIOTIYHUX IIBIB OETOHYBaHHs, MpU iX yJAlITyBaHHI
HEOOXIHO TependayuTH 34YerlHl Iapu MDK TMONEpeaHIM 1 HACTyIHUM
OeToHyBaHHAM. IX HeOOXiJHO  BHUKOPUCTOBYBATH y  BIiJNOBIZHOCTI 3
TE€XHOJIOTTYHUMHU THCTPYKUISIMU B 3aJIEKHOCTI B1JI MIIIHOCTI «CTaporo» O€ToHY,
YMOB TBEp/IHHS OETOHY, TEMIEPATYPHU HABKOJIUIITHBOTO CEPEIOBHILA TOILIO.
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Puc. 4. Po30uBKka Ha 3axBaTKU U OETOHYBaHHI MEPEKPUTTS TUIIOBOTO TIOBEPXY
O0ynuuky Ne3 o Byn. Pokcomnsinu y M. JIbBOBI

beroHyBaHHS B X0JI0AHUM MEPioJ PpOKY

[Ipn OeToHyBaHHI B XOJIOAHHMM TMepioa POKy (0COOIMBO TpPH MIHYCOBHUX
TeMIIepaTypax HaBKOJUIITHLOTO CEPeIOBHUIIA) HEOOX1THO BUKOPUCTOBYBATH BiJIOMI
METOJIM «YyTEIUIEHHS» YW MiAIrPiBY MOHOJITHUX KOHCTPYKIIH B yMOBax
Oy/1BEJIbHOTO MailaH4HKa.

OauuM 3 HaWOUIBII TEXHOJOTIYHUX 1 KOHTPOJILOBAHMX MpPH YJallTyBaHHI
NEPEKPUTTIB € MPOTPIBaHHSA 3 BUKOPUCTAHHIM EJIIEKTPUYHOTO CTPyMy. 30Kpema,
neil cnoci® BUKOPUCTOBYBAJIM NpU 3BEJACHHI KOMIUIEKCY Oy[IiBENlb IO BYIL
binoripcekiit y M. Tepuonosi. Ha puc. 5 1e nmokazano Ha mnpukiajnal ¢GparmMeHra
NEPEKPUTTS TUIIOBOTO NOBEPXY OyAHHKY Ne3.

VY HWXHIM 4YacTUHI MEPEeKPUTTS APOTU MPOTPIBaHHS YJalITOBaHI y pedpax
MaiOyTHBOTO TEPEKPUTTS Oe3MocepelHb0 Olfii HIKHIX CTEPKHIB IUIOCKHUX
KapkaciB. Y BepxXHIA YacTHHI MEPEeKPUTTS APOTH YKIAJEHI MOBEPX CITOK Ha
OJIHAKOBUX BIJICTaHSX B1JI INIOCKUX KapKaciB pedep.

[udpu Ha pucyHKaxX BKa3yHOTh Ha HOMEp METJI, 5Kl IOBUHHI MaTU OJIHAKOBY
noBkuHY. HeoOxiaHo, 1100 KiIbKICTh TeTelb OyJia KpaTHOW 3-M, 1110 3a0e3reuye
OJIHAKOBE  HaBaHTakeHHA Ha (¢da3u. [nsg  o0irpiBy BHUKOPHUCTOBYBAIIU
tpancopmarop mapku KTII-Ob 80.
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Puc. 5. Cxema enekTponporpiBaHHs MEPEKPUTTS TUTIOBOTO MOBepXy OyauHKy Ne3 mo
ByJ1. binoripcekiit y M. TepHomodi: a) o HU3Y NEPEKPUTTS; 0) MO BEpXY MEPEKPUTTS

Crig 3ayBaXUTH Ha BaXJIMBOMY TEXHIKO-€KOHOMIYHOMY Ta TE€XHOJOTIYHOMY
acreKkTax TNEpPeKpPUTTIB 13 BCTaBKaMH, MOB’S3aHy 3 TEIUIOBUM OOpOOIEHHSIM
OoeroHy. Maca 0OeTOHy B NEpPKpPUTTAX 13 BCTaBKaMH € CYTTEBO MEHILIOK Y
MOPIBHSHHI 3 CYUUIPHUMHU TEPEKPUTTSAMHU, IO BIAMNOBIAHO CYTTEBO 3MEHIIYE
TEIJIOCHEPTOBUTPATH Ha MporpiBaHHi OeToHy. Lli BUTpatu 1mie 3MEeHIIYIOThCS TPH
TOHKOCTIHHHUX €JIEMEHTaX, SIKUMU € pedpa Ta HUXKHI 1 BEpXHI MOJUILI MEPEKPUTTIB
13 BCTaBKaMH.

BucHoBku

3 OCBiy BHUKOPHUCTaHHS Ha TMPAKTHUIIl MOHOJITHHUX 3alli300€TOHHHUX
NEPEKPUTTIB 3 BCTABKAMU MOJAHO TEXHOJOTTYH1 OCOOIMBOCTI iX yJIallITyBaHHS.

3a He3HAYHUX pO3Mipax BCTAaBOK B IUIaHI JIOIIJILHO BUKOPUCTOBYBATU
OJIHOETaIHEe OETOHYBAHHS 3 MONEPEAHIM MOHTa)XKeM 1 (pikcalli€ro BCiX apMaTypHHUX
€JIeMEHTIB 1 BCTaBOK. [Ipu BUKOpUCTaHHI BCTABOK 3HAYHUX PO3MIpiB B 1aHi (>0,3-
0,5 M) JOIIJIBHO YJNAIITOBYBATH JIBOECTAITHE OCTOHYBAHHSI.

Jns dikcanii miHOMOMICTUPOIBHUX BCTABOK IO BUCOTI MEpepidy MEPEeKPUTTS
HEO0OX1JHO BHUKOPHCTOBYBATH IIACTMACOBI (DiKCATOpHU 3 PO3BHHYTOK OCHOBOIO,
[0 TPUMHUKAE 10 MIHOMOJICTUPOJBHUX BCTAaBOK. 3alpONOHOBAHO apMaTypHi
eJIeMEeHTH ISl (piKcallii BCTABOK B TOPU30HTAIIbHOMY HAMpPSMI.

3a 3HaYHUX PO3MIPIB MEPEKPUTTS B IUIaHI 1, BIJAMNOBIAHO, 3HAYHUX OOCSTIB
OCTOHYBaHHS  HEOOXITHO  YJIAIITOBYBaTH  TEXHOJOTIYHI  (XOJIOJIHI)  IIBHU
OcToHyBaHHSA. Micme iX po3ramryBaHHS CIIJ TpUAMaTH 3 BpaxyBaHHSIM

149



KOHCTPYKTHBHOI ~ CXEMHU  TMEPEKPUTTs, pO3TAllyBaHHS  BCTaBOK, OOCATIB
OCTOHYBaHHS TOIIIO.

[Ipn OGeToHyBaHHI 3a MIHYCOBUX TEMIIEpaTyp HEOOXiTHO BHUKOPHUCTOBYBATH
TeryonporpiBanas ~ O6etony. OpHuM 3 HaWOUIBII  paIiOHATBHUX €
eJleKTponporpiBanHs. TepmomMaca B IEPEKPUTTAX 13 BCTABKAMU € 3HAUHO MEHIIOI0
MOPIBHSIHO 3 CYIUIBHUMH NEPEKPUTTSAMU, 110 CYTTEBO 3MEHIIYE €HEPrOBUTPATH,
OB’ s13aH1 3 TEIJIOBUM OOpOOICHHSIM OCTOHY.
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