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Anotanis CydacHi TeXHOJOril, fKi MarlTh 3HAYHY KUIBKICTb CIOCOOIB BHT'OTOBJICHHS
MOHOJIITHUX 3aJi300€TOHHUX KOHCTPYKLIA y 3MUMOBUH TepioJl, cepel LbOTo MPIOPUTETOM Yy
po3po0IIi SIKUX HaJeKaTh PaJsSIHCHKI iHKeHepu Ta BueHl [1, 2]. OOrpyHTOBaHI B myOiiKamisax
MIPUHITAIIA 3UMOBOTO OETOHYBaHHS, B1I0OpaKEeHI B HOPMATHUBHUX JOKYMEHTaX, 1 € JOCTOBIPHUMH B
CHOTOZICHHI.

Ane y OLIBIIOCTI BHUKOHAHUX paHille IOCT/DKEHHAX Oy 3ampoONOHOBaHI METOIU Ta
CIOCOOM B OCHOBY SIKHMX JJISl MACUBHUX KOHCTPYKIIHM - (yHIaMEHTH MiJ KOJOHMU Ta OOJIaJHAHHS,
TyHeNni 1 T.I., aje Maike HeMae peKOMEHJAliil 31 3BeAeHHS OYIUHKIB 1 CHOPYH B LLUIOMY SIK
cHCTeMa, IO CKIIJAI0THCS 3 OKPEMHUX KOHCTPYKLINA. BpaxoByroum, o 3a OCTaHHI POKH 3MIHIIIUCS
KOHCTPYKTHBHI pIilICHHs] OyAiBelIb 3 MOHOJITHOTO 3aJli300€TOHY, 3'IBHJIMCS HOBI ONAIyOHI
cucTeMu, eeKTUBHI yTeIUIoBayi i T.1. Pa3om 3 1uM B MOHOJITHOMY OYyJIIBHUIITBI BiJ3HAYa€ThCA 1
HeraTuBHI (AKTOpH, MIO MPU3BOJAATH JO 3HIDKEHHS SKOCTI KOHCTPYKIii, MiBUIICHHIO
TPYJAOMICTKOCTI 1 301IbILIEHHS] TEPMIHIB BUPOOHHUIITBA POOIT.

Matoun TpuBalll CHOCTEPEKEHHS 3a TEPMIHAMM 3BEJIEHHS 0AaraTonOBEPXOBUX MOHOJITHHUX
OyniBenb, /1€ BPaXOBYEThCS JAEMOHTaX OMNAIYOKH KOJIOH, IUIMTH MEPEKPUTTS Ta IMOKPUTTS Ta
MOJIaJIblIIe 3aBAaHTAXKEHHS KOHCTPYKIHM y 3uMOBUH 4ac BinOyBaeTbesa uepe3 100 roaun i1 Oinble.
Buxonsuu 3 11p0ro 1e Npu3BOAUTH J0 YHMOBILIBHEHHS TEPMIHIB 3aKiHYCHHS OyJIBEIBHUX POOIT,
3MEHIIYIOYH OOOpPOTHICTh JOPOTHUX ONAITYOOYHMX CHCTEM, SIKI B CBOK UEpry 3HIDKYE SKICHI
MOKa3HUKU. Buxonsun 3 mnpoBeleHHS KOMIUIEKCHMX MJOCHiKeHb [3, 4], Meror skux OyIo
OTPUMaHHS JIJaHMX 3a TeMIIaMH Ha0Opy MIIIHOCTI BaXXKKMX OETOHIB, BPAaxXxOBYIOUM IMO3UTUBHI Ta
HEraTWBHI TeMmepaTypd 1 B YyMOBax paHHbOIO HaBaHTAKEHHS. BiIMIHHOIO 0OCOOIMBICTIO
eKCIIEPUMEHTAIbHUX JIOCIIPKeHb OyJo Te, 10 MiJYac IPUroTyBaHHS OETOHHOI CyMIlll IMITYIOUH
peanbHi yMoBH poOoTu y nBi craxii. Lleit mpouec ckianaeTbes 3 J03yBaHHS, 3aBaHTAXXEHHS Ta
NepeMilllyBaHHs BCIX KOMIIOHEHTIB Yy CTalllOHapHOMY 3MillyBadi, a TMOTIM JOJaTKOBOTO
nepeMillyBaHHsI aBTOOETOHO3MIIIyBadl B MPOIECi TPAHCHOPTYBAHHI 1 Mepes mojadeto OeTOHHOI
CyMIIII.

3 OTpUMaHHMX JAaHUX 32 MILHICTIO OETOHY ICTOTHO BIJPI3HSETHCS BiJ TAaKUX BEIUYMH, SIKi
HaBeJ/IeH] y JIOBiAHMKAxX Ta nocioHukax. [lyOmikamii, siki Oynu omyOikoBaHi me 30 pokiB Tomy 3a
OCTaHHIM 4ac He myOmikyBamucsa. [lig dac gocmifpkeHb OyJ0 BCTAHOBJICHI MOKIIHUBOCTI

TepMOOOpPOOKH OETOHIB, sKi 3a3HAM 3aMOpPOXKYBaHHS B paHHboMYy Bimi. [lim dWac paHHBOTO



HaBaHTaXeHHs O0eToHiB kiaciB C25/30 - C55/60 poOUTh MO3UTUBHUM BILUIUB Ha (i3MKO-MEXaHIIHI
BJIACTUBOCTI OeTOHIB. B 3a1eKHOCTI BiJl MOYaTKOBOI MIIHOCTI 1 TeMIEepaTypu 3aMOpPOKYBaHHS Ta
Yyacy TBEpIiHHS IMPH MO3UTUBHUX Temreparypax. lIpM BHKOHaHHI KOMIUIEKCY JOCIHIIKEHb JaB
MIJCTaBU JJI TOTO 100 3ampoOIOHYBAaTH HOBUIl CHOCiO 3BeIeHHS 0araTonoBEpXOBUX MOHOJIITHHX
OyIiBeJIb I1i19ac 3MMOBOTO ITEPIOAY.

KirouoBi cioBa: 3umoBHiA mepiof, 3aMOpOXKYyBaHHs, TepMOOOpoOka, (i3MKO-MexaHIyHi
BJIACTUBOCTI OETOHY, OmManyOKa, MillHICTh, TEMIIEPATypa 3aMOPOKYBaHHS.

Teker crarri BuByaroum cyTHICTH crocoOy mojsirae B TOMY, IO TepMooOpoOka Ta
BUTPUMYBAaHHsSI MOHOJIITHMX KOHCTPYKIIM 3JIMCHIOIOTH y KilbKa ctamiii. Ha mepmiiii cramii B
3aJIeKHOCTI BiJi KOHCTPYKTHUBHOI CXeMH OyJMHKY 1 THUIy ONaTyOHOi CHCTEMH, TETUIOBHI BILIHB
MOXe OyTH 3IIHCHEeHMH NUIIXOM TpOrpiBy OETOHY TMEPEeKpUTTIB Ta IHOIMX KOHCTPYKIIH
HArpiBaJbHUMHU TPUCTPOSIMHU, PO3TAIIOBAHMMH a00 BCepequHI KOHCTPYKLii, abo BcepeanHi
omanyOHOi cucteMu. TepMooOpoOKa KOHCTPYKLIi BeleThCs 1O Habopy OETOHOM YacTKOBOI
MIITHOCTI, TICJIS 9OTO OMany0Ka BUTATYETHCS, 1 HA 1HIIUX CTAIIIX MPOJOBKYIOTh TEIJIOBY 00pOOKY
BKe 0e3 omanyOku, 3a0e3Medyroun HEOOXiTHHN TeMIepaTypHUH peXHM TBEpAIHHS i MOCTYIOBE
3HIDKEHHS TeMIIepaTypu B KOHCTPYKUisAX. [lonmepeanbo 31iCHIOEThCST pO30MBKY Ha TOPU30HTANBHI
1 BEpTUKAIbHI 3aXBaTKU. SIKIIO KiIbKICTh TOPU3OHTAIBHUX 3aXBATOK OOYMOBJIEHO, B OCHOBHOMY
MO>KJIMBOCTSIMM OYZIBEIbHOI Oprasizaiii, TO BEpPTHKaJbHI 3aXBaTKHU 3a0€3MEUyIOTh IMOCTYIOBE
3HIKCHHSI TEMIIEpaTyp 1 JOTPUMAHHS HOPMATUBHUX BHUMOT MO IIBHUIKOCTI OXOJOKEHHS 1

JOMyCTUMHM Tiepenanam (puc.l).
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Puc. 1. ITosipycHa TepMooOpoOKa i BUTpUMKA OETOHY B KOHCTPYKI[ISIX OaraTonoBepXoBUX OyiBelb:
1- mononimui xoncmpyxyii; 2- onanybna cucmema, 3- cmiuku, 4- xanopugepu; 5- epirouuti Opim, O-uimopu O
ymennennst;, 7- ymenmosay, (1)-(5) - spycu (3axeamxu) mepmoobpobru i eumpumxu Gemowny: I- 30Ha akmueHOl
mepmoobpobiu (t= 40-50°C); 2- sona eumpumxu 3 obizpicom (t=20-30°C); 3- s0na pezyivosanozo oxonodocenns (t=
20-0°C); 4-30na oxonodxcenns (t= 0-5°C); 5-30na 2omosux koncmpyryi.

[HIIOI0 OCOONUBICTIO HOBOI TEXHOJIOTII € MOspycHe BUTpUMYBaHHS OetoHy. CyTh HOTO
MOJIsSITa€ B HACTYIMHOMY. SIKIIIO Ha SKOMY-HEOyb eTarll, Mo3HAaYeHOMY CUMBOJIOM I, TepMooOpoOKka

BUKOHYEThCS JBOMa crocobamu - 1) rpitouuid apiT B mepekpurTi abo kamopudepu, To Ha



HacTymHOMY spyci (Ha moBepci N - 1) Teruro mogaeTscst B 3a0€TOHOBaHUN OCEPEIOK MOHOJITHOI
OyniBii TUIBKH 3a JonoMororo kajopudepiB. Ha HmwkaboMy sipyci (moBepx N - 2) 3ailCHIOETBCS
JI030BaHE OXOJIOJDKEHHSI OeTOHy (200 3a paxyHOK peryJlOBaHHS BTpAT Temuia, abo 3a PaxyHOK
JI030BaHUX TEIUIOBUX IMIYJbCIB - 3aJIE)KHO BIJI TEMIIEpaTypu 30BHINIHBOTO MOBITPs). Spycom
Hwk4e (moepx N - 3) Temno abo He MomaeThcs, a00 MOJAETHCSA, a00 MOMAETHCS, 3aJEHKHO BiJ
KIIMaTUYHUX YMOB Ta YMOB BUKOHAHHS IHIIUX POOIT.

Y pospobneHomy cranmapti "llpaBuna BUKOHaHHS OETOHHHMX pOOIT TpH 3BEICHHI
0araTonmoBEpPXOBUX MOHOJITHHX LHMBUIBHUX OyauHkiB y 3umoBui dac" (TOB "Macus")
MpEACTaBICHA TaKa TEXHOJOTIYHA TOCHioBHICTh. [licimsa ykinagaHHs OETOHHOI CyMiln B onaimyoOKy
TEIUIOBY OOpOOKY BEIyTh 1O OTPUMAaHHS OCTOHOM MIiHIMAIBHOI po3nanyOHOI MimHOCTI. Lls
BEIMYMHA TPHU3HAYAETHCS 3 ypaxXyBaHHSIM peKoMeHaalid, BukiageHux y [3,4]. Ilotim mpouec
MPOrpiBaHHS MPUIHHSIIOTH, 3A1MCHIOIOTH IEMOHTAX ONMalyOHUX HIUTIB a00 00'€MHO - MepecTaBHOI
omanyOku, 30epiratoun Teruio. Jlam nmpomoBkKyrOTh TEIJIOBHM BIUIMB IO BCiil KOHCTPYKIIIT paHilie
BUKOHAHMX KOHCTpyKHid. Ha ocTaHHIX cTamisx BHUTPUMYBAHHS 3[IHCHIOETHCS TOCTYIIOBE
OXOJIOJDKEHHSI KOHCTPYKIIiH, Haidacrimie Oe3 TEeIUIOBOro BIUTUBY Ha OETOH. 3a pPaxyHOK I[bOTO
edeKT MOCATHEHHS 3a PaxXyHOK MOSPYCHOI TEMIoBOi 0OpOOKH, a TaKOX BUKOPUCTaHHS (aKTopy
yacy. [lJis 11bOro 3aCTOCOBYIOTHCS MaT€MaTHU4HI PIBHSHHS, SKI OTPUMAaHi y BUIJIAJI aHATITUYHHUX
BHpa3iB, rpadikiB abo TabIUIb.

BiaminHICTIO 3ampoIrOHOBAaHOT TEXHOJOTIT € W Te, M0 Ha JPYrid 1 HACTYMHUX CTaJifax
BUTPUMYBAHHS JUIS 3MEHIICHHS TEMIepaTypHUX HAINpPYKEHb 3aCTOCOBYIOTh M'SIKI TeMIeparypHi
pesxxumu 00irpiBy. Taki pexuMu 30UTBIIYIOTh YaC BUTPUMYBAHHs, aje HE BIUIMBAIOTh Ha TEPMIHU
OyaiBHuITBa. OnanyOKu BUKOPUCTOBYIOTHCS B HACTYNHIM FOpU30HTANIbHIN 3axBaTii. Baximuoro
MIepeBaror 3aCTOCYBaHHS M'AKUX TEMIIEPATYpPHUX PEKUMIB € MOKIUBICTh 3HUKEHHS MOTY>KHOCTI1
HarpiBaJIbHUX MPHUCTPOIB, TaK K OCHOBHA BHTpaTa €HEprii MoB's3aHa 3 MiAHOMOM TeMIepaTypu.
IIpy 1bOMY B3HMXKYIOTBCS TEMIEpaTypHi TIpafieHTH B O€TOHI 1 TUM CaMHM 3MEHUIYETbCS
HWMOBIPHICTb MOSBH HEOE3MEYHUX TEPMOHAMPYKEHB 1 TPIIIHH.

Hoguii cioci6 y mopiBHSHHI 3 BIJIOMUMH Ma€ Taki EpeBaru:

- TeruioBa 00poOKa 3iMCHIOEThCS 1O HaOyBaHHA OETOHOM 3HAYHO MEHINOi Po3MatyOHOT
MIITHOCTI, [0 JO3BOJISI€ 301TBIITUTH OOOPOTHICTh OMAaTyOKH, 10 CKOPOUY€E TepMiH OyAiBHUIITBA;

- 3aCTOCYBaHHS M'SKI TeMIIEpaTypHI PEXHUMHU, IO 3a0€3MedyloTh 3HM)KCHHSI YCTaHOBJICHOI
MOTY>KHOCTI 1 MOJIMIIEHHS SKOCTI OETOHY;

- TerioBa 00poOKa 3/1MCHIOEThCS B JIEKIIbKa CTaAii MO SPYCHO, IO JTO3BOJISIE PEryJIOBaTH
TEeMIepaTypHi peXMMHU 1 HEOOXIJHY MIIHICTh OETOHY Ha KOXXHOMY SIpYCl 3aJIe)KHO BiJ] TEMIIiB
3BeAICHHST OyiBIII, TEMIEpaTypu 3O0BHIIIHBOTO MOBITPS, HASBHUX MOTYXHOCTEH IS TPOTPIBY.

3anpornoHoBaHa TEXHOJIOTiSI TIEBHOIO MIpOIO PO3BHMBAE CMOCIO PAaHHBROTO HABAaHTAXKCHHS PI3HUX



KOHCTPYKIIH B 3uMoBUH dYac [3]. CyTHICTh MBOTO TIOJSITAE Y B3a€EMO3B'SI3KY 3pPOCTAIOUUX
TEXHOJIOTIYHUX HABAHTAKEHb 1 TEMIly 3MiHM MIIHOCTI OETOHYy Ha pI3HUX eTamax 3BEICHHS
6araTonoBepxoBOi MOHOJITHOI OyiBIIi.

TexHomorist paHHbOrO HAaBAaHTAKEHHsS [O3BOJIIE YACTKOBO HABAaHTAXyBaTW KOHCTPYKLIT
(dbyHIaMeHTIB, KOJIOH, CTiH, IpU JocsrHeHH1 0eToHoM MinHocTi 20-50%, nepexkputtis - 40-70% Bin
npoeKkTHOI. IIpu 1IbOMy CKOpPOYYETHCS TPUBATICTh OYJIBHHUIITBA 32 PAXyHOK CYMIILICHHS NPOLECIB
BUTPUMYBAHHSI 1 HaBaHTA)XCHHS,3MEHILEHHS 4Yacy TeIyIoBOi 0OpoOku OeToHy. SIKIo mpoBecTH
paHHIO pO3MaNyOKy 1 HaBaHTAXEHHS 3HAYHO IMIIBUINYIOTH €()EKTHUBHICTH OYIIBHHIITBA, TAK 5K
MOHOJIITHI O€TOHHI POOOTH 3HAXOIATHCA HA KPUTHYHOMY IUIAXY TEXHOJOTIYHOTO IPOIECY
3BEJICHHS 0araTomoBEpPXOBHX MOHOJITHUX OyaiBelb, a IHTEHCHBHICTh pOOOTH TOB'sA3aHA 3
KUTBKICTIO KOMIUIEKCIB 1 TeMmoM 0O0OpOTHOCTI omanyOku. HaBaHTakeHHS TEBHOI BEIMYUHH,
IPUKIIAJIEHEe B PAaHHbOMY BIlll, PU3BOAUTH JI0 YLIUIBHEHHS LIEMEHTHOI'O KaMEHIO, CIPUATIMBUN
3MiHI QopM 1 po3MipiB KamispiB i MIKPOMOPOXKHHUH. SIK pe3yiabTaToM IepepaxoBaHUX IMPOLECiB
MIPUCKOPIOETBCSL  3pOCTAaHHS ~ MIMHOCTI  O€TOHY, TONIMIIYeTbcs Horo  (i3MKO-MeXaHivHi
XapaKTePUCTHKH.

Po3pobreni pekomenaamnii peanizoBani Ha o0'ektax micta Kuesa. Tak y 2017 - 2018 pokax
3BOJMBCS MOHOJIITHUN IIICTHAALUSTA TOBEPXOBUN KHUTIOBUI OyIMHOK B 00'€MHO-TIEpPECTaBHIM
onanyOui. BHyTpilIHI MOHOJITHI CTIHM 1 TEPEKPUTTS BUTOTOBJSUIUCS B OJHOMY ITMKJI.
BuUroroBneHHs: MOHOJITHUX KOHCTPYKIIM 3A1MCHIOBAJIOCS 3a JOMOMOIOH0 TPIIOYMX IPUCTPOIB,
KajopudepiB Ta TEIUIO3aXUCHUX MITOp. Y BIAMOBIIHOCTI J0 paHillle OTPUMAHUX PEKOMEHJALlil,
micng yknanaHHs OeToHHOi cymimn kiacy C25/30, oOpobnsnacst TerioBiii oOpoOKo Beld 10
npunbanHs 40% mpoekTHOI MIIHOCTI (KpUTHYHA XapaKTepUCTHKa MpH 3amep3anHi). Ilicas mporo
MPOrpiB MPU3YNUHSETHCS, 3HIMAJIW HECydyy ONalTyOKy, YCTaHOBJIIOBJIM THUMYAacOBI CTIHKH 1
MIPOJIOBKYBAIM TEPMOOOPOOKY M0 oTpuMaHHs MiHOcTi 6eTony 70% Binm Ry ni6. Ilpu npomy
KOMIUIEKT OnayOKH BUBUIbHSAETbCS HE yepe3 72 roauHu (Akou Oyna nocsarHyTa MinHicTh 70%), a
yepes 36 roauH. [Ipy HU3BKUX TeMIlepaTypax 30BHIIIHHOTO MOBITPS (HUKYE -250C) JUIsl BAKOHAHHS
ymoB JIBH B.2.6-160:2010 3 oOMexxeHHs MIBUIKOCTI OXOJIO/PKEHHS 1 PI3HUII TeMmIepaTryp O0eToHy
Ta 30BHIIIHBOTO MOBITPS IPU PO3POOII CITiJT 3aJUIIATH YTEIJIEHHs Ha paHille 3BeJACHUX MOBepXax,
K 1e 300paxeHo Ha puc.l. IIpu opranizamii 4OTHPHOX 3aXBaTOK Ha IMOBEpPCi 1 BUKOPUCTaHHI
OJIHOTO KOMIUIEKTY OonainyOku (IJIOLIEI0 Ha 3aXBaTKY) 3arajbHe CKOPOUEHHS TEPMIHIB OYy/IBHUIITBA
ckianae (3 - 1,5) x 4 x 16 = 96 ni6. [Ipn HopmaTuBHIN TpuBanocTi OyAiIBHULTBA 16 MOBEPXOBOTO
MOHOJIITHOTO OyJIMHKY CTaHOBHTH Bij 12 - 16 MicsIiB CKOpOUeHHs TepMiHiB OyIIBHUIITBA CKJIaae
20-26%.

JlogaBaHHs [100aBOK MJii 3MMOBOrO OETOHYBaHHS MOHOJITHHMX CIOPYZA BBOJATBHCS IS

3amo0iraHHs 3aMep3aHHs BOAM B OCTOHHIM CyMilll MpH HU3BKUX Temreparypax. Lle mo3Bosse



3a0e3neynTH Habip MIMHOCTI 0€TOHY B 3MMOBHH 4ac. Buj Ta KiTbKICTh TPOTUMOPO3HOI J00aBKH
MPU3HAYAETHCS 3aJIKHO BiJ TEMIEpaTypy HaBKOJHUIIHBOTO cepeloBHINa. Jlas MOHOIITHHX
KOHCTPYKLINA ceperHboi MacHBHOCTI (3 MOAyJeM MOBEpxHI Bi 3 10 6) 3a pO3paxyHKOBY
TEMIIEpaTypy MPUIMAIOTh CEPEIHIO BEIUYMHY TEMIEpPaTypH 30BHIIIHBOTO MOBITPS 3a MPOTHO30M
Ha mepuri 20 mi6 Big MOMEHTY ykiaaaHHs OeToHy. /[ MacHMBHMX MOHOJITHHX KOHCTPYKIIH (3
MOJyJieM TIOBEpXHI MeHIe 3) 3a pO3paxyHKOBY MPHUIMAIOTh TaKOX CEPEeIHI0 TeMIepaTypy
30BHIIIHBOr0 TOBITPs Ha mepmi 20 16 TBepmiHHS i3 30imbIeHHSM Temmeparypu Ha 5°C. Tl
KOHCTPYKIIIA 3 MOJYyJIeM TMOBEpXHI OuIbIe 6 32 pO3paxyHKOBY IMPUHMAEMO MiHIMAJIBHY CEpPEIHIO
TeMIIepaTypy 30BHIIIHBOTO IMOBITPsS 3a Mporrozamu Ha mepmi 20 ai6 TBepainus Oerony [5].
HopMmatusHi nokymeHnTu [5, 6] pekoMeHI0BaHe HEBEIUKE YUCIIO MPOTHUMOpPO3HHUX nobdaBok: HKC
(3'emHaHHA HITPUTY Kamblito 3 cedoBuHOI0); HHXK + C (HiTpHUT - HITpaT XJIOpUA KAJIBLIO 3
ceyoBrHOw); HH - witput nHatpiro; Il - moram; HH + II - wHirpur HaTtpiro + mortam. Bci
nepepaxoBaHi J00ABKH MOXKYTb OYTH 3aCTOCOBaHI PU TEMIEPATYpi HE HUKUE - 25°C, mo obMmexye
MOJKJTUBICTh X BHUKOPHUCTaHHS B CyBOopuX ymoBax Kazaxcramy, Ypamy i Cubipy 00yMOBIIOIOYH
HEOOXITHICTh TOIIYKY J00aBOK 3 OUTBII HU3LKMMH TEMIIEPATYPHUM Jialla30HOM 3aCTOCYBaHHS 1 3
BUKOPHCTaHHSAM MiclieBHX MarepiatiB [7]. 1o TOro sk 3pociii B OCTaHHI POKH TEMITH BUKOPUCTAHHSI
MOHOJITHOrO OyIIBHUIITBA iHILIIOIOTH CTBOPEHHS MPUHIIUIIOBO HOBUX TEXHOJOTIH BUPOOHUIITBA
OeTOHHUX POOIT P HU3BKUX HETaTUBHUX TeMIieparypax [8].

Bigomo, mo 3HMKEHHS TeMIiepaTypu 0 0°C e MPU3BOJUTH 70 YIOBUIBHEHHS TPOLIECY
TBEpIiHHA (TyXaBiHHA) OeTOHHOI cywmimi. OcoOJMBO 1€ MOMITHO B PaHHbOMY Billl TBEpAiHHA,
OCKIUJIBKM 3MEHIIEHHs IIBUAKOCTI B3a€MOJi BOAM 3 MiHEpajaMM LIeMEeHTy. B iHmIoMy BUMajaky
MO3HAYAEThCA 3HIKEHHS TeMmIepaTypd Ha (QOopMyBallbHI CTPYKTYpH O€TOHY: BHACHIIIOK
TEMIIEpaTypHOTO CTHCHEHHS CKJIaJIOBHX, OUIBII TOBHOTO TPOXO/DKEHHS MPOIECYy CeAMMEHTAlll,
(bopMyeTbCs OUIBII IIIIBHA CTPYKTYpa OETOHY. Y 3B'SI3KY 3 IIUM Y MOHOJIITHOMY O€TOHI B SIKOMY He
MICTSATHCSI TPOTUMOPO3Hi JOOABKU, OCHOBHA KUTbKICTh BOJIM MEPEXOIUTH B JIiJI IPH TeMIIepaTypi 10
- 5°C (17 BUCOKMX MapoK ILIEMEHTY L XapaKTepUCTHKa TemIepaTypu Hukde). BpaxoByrouu
(b13UKO-MeXaH14HI XapaKTepPUCTUKU OETOHY, SIK TOPUCTICTh, TUTOMA MOBEPXHS OETOHY 3MIHIOETHCS
B 4Yaci, TO 1 TeMIepaTypa 3amMep3aHHs TaKo)XX HENocTiHa 1 0arato B 4YOMYy BM3HAYAa€ThCS IIMMHU
¢dakTopamu. Jlochmi/pkeHHS TMOKa3alM, IO OCHOBHA Maca JIbOJIY YTBOPIOETHCS IPU 3HIDKEHHI
TEMIIEpaTypu 10 -5°C, ne mpomoBHMIl cTaH KOHCTPYKIIi CTaHOBUTh 78% Yy BakKkoMmy O€TOHI, MpH
bOMY TBepJli€ 24 TOAMHM B HOPMaJbHUX yMOBax, 1 94% y 3aMOpoKeHOMY Biapa3y micis
IPUTOTYBaHHS.

ABTOpaMHM CTaTTi OTPUMaHI pe3yabTaTH NPU BUKOPUCTAHHI JOOABKU - MOOIYHOTO MPOAYKTY
BUPOOHUIITBA JUMETHIIIIOKCaHa, 30KpeMa TPUMETHIKAPOIHOIBHOI (hpakilii KyOOBHX 3aJIMIIKIB Bij

pektudikamii guMeTwiImiokcaHa. [IpoaykT BHpOOHHUIITBA JUMETHIIAIOKCAHA XapaKTEPHU3YEThCS



HAaCTyITHUM XIMIYHUM CKJIAJOM Yy BIJCOTKaxX: TPUMETHIKApOiHOJ/ TpeT- OyTWJIOBHA CHOUPT -
73,25%; 4,4 - numerunmiocan - 1,3% - 7,20%; metunoBuii ciupt - 3,74%; HEHACUYCHI CIIUPTH -
2,44%; 2 - metun - 3,4 - qurigpomipas - 0,17%.

Ak G6aunmo 3 Tabauii 1 6eTOHHAa CyMINI-TIPOTOTHII HE JO3BOJISE OTPUMATH PO3PaXYHKOBY
MapoyHy MIIHICTh O€TOHY TIpHM TBEpPJHEHHI 11 MpU TEeMIepaTrypi HIKYE 0°C. Cymim
TpuMeTHWIKapOiHHOT (pakmii KyOOBHX 3aIMIIKIB Bia pekTHdikamii TuMeTHIIioOKcaHa 3abe3neuye
inTencuBHu HaGip MimmocTi Geromy mpu Temmeparypi no -37°C. lle BiakpuBae mepcreKTHBH
ICTOTHOTO MiABUIICHHS €()eKTUBHOCTI BUPOOHHUIITBA MOHOJIITHUX OETOHHUX POOIT.

Tabmuus 1. PesynbTaTi gociaimpkeHHss OETOHHUX CyMIIIeH

. MinHicTh npu
. Temneparypa TBEpAIHHSA 3umxkenns B/L B . .
Ne crnazy o6eronHoi cymimm, C piBHOPYXJIUBIN cymiri, % CTHCKAHHI %%Blm 28 nio,
+20 100
KoHTposibHMiA 0 - 62
5 5

+20 11

[TporoTun 0 3,4 64

-5 12

+20 132

- . -24 136 58

< +20 130
=

5 2 -24 130 56

E +20 113

3 3 0 57 73

2 -5 28

5 +20 134
Q

£ 4 -37 17.0 47

gl +20 136

> -24 136 56

Buxonsun 3 oTpuMaHuX pe3yabTaTiB, sKI HaBeJeHI B TaOMuIi 1 MO)XHA OYIKYBAaTH 3HAYHOTO
HiABUILEHHS MPOAYKTHUBHOCTI Mpalli MNP BUPOOHMLTBI LUX POOIT, BApPTO YBaru 3HUIKEHHS PiBHS
MUTOMUX TPYIOBUTPAT, & TAKOXK OLIBII PIBHOMIPHOTO MPOTITOM POKY 3aCTOCYBaHHS MEXaHI3MiB.
BucHoBok B poOOTI HaBe[eHI Pe3yJbTaTH JOCHTIKEHb 10 BHKOPHUCTAHHIO B SKOCTI €(PEKTUBHOL
MPOTUMOPOHOIO JT00AaBKM JJIsl 3MMOBOIO OETOHYBAaHHS - MOOIYHOTO MPOJIYKTY BHPOOHHIITBA
JMMETHIIIIOCaHa, 30KpeMa, TPUMETHIKapOMHOIBHOI (hpakiii KyOOBHUX 3aJIMIIKIB Bif peKTU(IKail
IUMeTHIIIoKcaHa. BBeneHHs 100aBkM B OETOHHY cyMill 3a0e3neuye 1HTeHCUBHUM Ha0lp MILHOCTI
6etoHy 1pu Temmeparypi 10 -37°C.
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A modern way of erecting monolithic structures in winter
Andrukh S.L. Ph.D., senior lecturer
Yurchenko O.V. Ph.D., docent
Galushka S.A. senior lecturer
Abstract Modern technologies that have a considerable number of ways of manufacturing
monolithic reinforced concrete structures in winter, among which the priority in the development of
which belong to Soviet engineers and scientists [1, 2]. The principles of winter concreting, which
are reflected in the normative documents, are substantiated in the publications, and are reliable
today.
But most of the previous studies have suggested methods and methods that are the basis for massive
structures - foundations for columns and equipment, tunnels, etc., but there are almost no
recommendations for the construction of buildings and structures as a whole, consisting of separate
structures . Considering that in recent years the structural decisions of buildings made of monolithic
reinforced concrete have changed, new formwork systems, efficient heat insulation, etc. have
appeared. However, in the monolithic construction there are also negative factors that lead to a
decrease in the quality of the structure, increase the complexity and increase the time of production.
With long-term observation of the timing of the construction of multi-storey monolithic buildings,
which takes into account the dismantling of the formwork of columns, floor slabs and coatings and
subsequent loading of structures in the winter time occurs after 100 hours or more. On this basis, it
leads to a slower completion of construction work, reducing the turnover of expensive formwork

systems, which in turn reduces the quality indicators. Based on comprehensive studies [3, 4], the



purpose of which was to obtain data on the rate of strength of heavy concrete, taking into account
the positive and negative temperatures and in the conditions of early loading. A distinctive feature
of the experimental studies was that during the preparation of the concrete mixture, imitating real
working conditions in two stages. This process consists of dispensing, loading and mixing all the
components in a stationary mixer, followed by additional mixing of the concrete mixer during
transportation and before the concrete mixture is fed.

From the data obtained, the strength of concrete differs significantly from the values given in the
guides and manuals. Publications published 30 years ago have not been published lately. Research
has identified the possibility of heat-treating concretes that have been frozen at an early age. During
early loading of C25 / 30 concrete, C55 / 60 has a positive effect on the physical and mechanical
properties of concrete. Depending on the initial strength and freezing temperature and solidification
time at positive temperatures. In carrying out the complex of researches, he gave grounds to offer a
new way of erecting multi-storeyed monolithic buildings during the winter period.

Keywords: winter, freezing, heat treatment, physical and mechanical properties of concrete,

formwork, strength, freezing temperature.



