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B cyuyacHux ymoBax 3aajs 3a0e3lMeYeHH BHCOKHMX CTaHAAPTIB MNpPH
MOHOJIITHOMY OyAIBHHITBI, a TaKOX IPH BHPOOHUUTBI CKJIAJHUX
ryCTOApMOBaHUX a00 [OBrOMIPHHMX KOHCTPYKUid Hal0yJuM IIMPOKOro
3aCTOCYBAHHS CaMOYIIIJILHIOKYi 0eTOHH.

In modern conditions, in order to ensure high standards in monolithic
construction, as well as in the production of complex heavily reinforced or
long-dimension structures, self-compacting concrete has become widely used.
Self-sealing concrete is two-phase (solid and liquid) suspension and has high
fluidity. Fluid maintenance and avoidance phase segregation is a difficult task,
the main mechanisms for control is the surface chemistry of particles of small
fractions, as well as quality cement dough and the amount of coarse aggregate.
The basis of self-compacting concrete is ultra-thin free-flowing cement dough.
The mobility of the dough increases along with the thickness of the water film
solid particles. However, the water shell is formed only around grains, when
the spaces between the grains were previously filled. The amount of water that
necessary to obtain a certain fluidity of the dough directly depends on values
of the specific surface of wetted particles. The unevenness and shape of grains,
surface energy, pozzolanic and hydraulic properties of ultrathin of mineral
applications directly affects the thickness of the water film that acts as a
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lubricant In addition to high fluidity, the dough must also have high viscosity
in order to avoid delamination. With the help of appropriate super precise
control of flow behavior is achieved without plasticizers noticeable changes in
quality Such concretes have a number of advantages: the ability to densely fill
the form or formwork and penetrate into hard-to-reach places without using
vibration; maintains the homogeneity of the structure, even in the presence of
densely located fittings and has the ability to independently release entrained
air. Such properties are achieved as a result of the correct selection of the
composition of the concrete mixture with the use of fine aggregate fractions,
as well as the use of appropriate plasticizing additives.

Kuarouogi cioBa. CamoymiiyibHIOIOUY1 0€TOHH, 100aBKa, CynepIiacTudikaTopu.
Self-compacting concretes, additives, superplasticizers.

Beryn. YV cyuacHoMy OyIIBHUIITBI IS MIABUIIEHHS TEXHOJIOTIYHOI
3a0€3MEeUeHOCT] MPOEKTHUX PIIIEHb IIHPOKO 3aCTOCOBYIOTHCSI OETOHHM HOBOTO
MOKOJIIHHS 3 BUCOKHMHU TEXHOJOTIYHUMH 1 €KCIUTyaTalliiHUMU BIACTUBOCTIMU 1
rapaHTOBaHUMHU TIOKa3HUKAMH SIKOCTi, SIKUM BIJBOJUTHCA BaXKJIMBA pOJIb ¥y
CKIQJHUX IHKEHEPHUX CIOopyJaax. BpaxXxoBylouu I1i UYWHHUKH, IIIAPOKOTO
BIPOBA/DKEHHS y Cy4YacHOMY OYIIBHMUIITBI HAOyB CaMOYUIUJIbHIOWOYUN OETOH,
OCOOJIUBICTIO SIKOTO € 3JaTHICTh YHIUIbHIOBATUCH 0€3 MEXaHIYHOTO BILIUBY,
3aMoBHIOBATH (POpPMU MiJT /1i€10 BIACHOI Baru 0e3 BiOpallii 1 cerperaiiii 3a paxyHOK
BUJIIJICHHS TIOBITPs, IO Tepeadadae MaKCUMalbHE YHUKHEHHS TPYAOMICTKHX Ta
€HEepro3aTpaTHUX omepariil. Takok y TEeXHOJIOTIi Cy9acCHOTO MOHOJITHOTO O€TOHY
1 3aT1300€TOHY aKTyaJIbHOIO MPOOJIEMOIO € OJEP’KaHHS Ta CaMOYIIIILHIOBATBLHUX
OCTOHHUX CyMillled 13 JOTPUMAHHSIM BIACTUBOCTEM y daci, MO0 Ja€ 3MOTy
MepeKadyBaTh iX 0ETOHOHACOCAMH Ta BUTOTOBJISATH K TOHKOCTIHHI TyCTOQpMOBaHI1
KOHCTPYKIII1 TaK 1 JOBFOMIipHI BUpOOU, HAITPHUKIIAl KOJOHU Y OaJIKu.

Anaii3 OCTaHHIX AOCJTiIKEeHb. JocaimKkeHHs BJIACTUBOCTEU
CaMOYUIUIbHIOIOUOTO OETOHY Ta BHUKOPUCTAHHA WOro Juisi BUPOOHUIITBA
ryCTOApPMOBAaHMX 1 JOBTOMIPHHUX KOHCTPYKIIM poO3MISIAQIUCh B poOoTax
M. Canunpkoro, O. ITo3nska, O. Kabdycs, JI. Bynbkoi.

IlocranoBka MeTH i 3agau jgociailkeHb. Metoro pobotu € miadip
ONTUMANIBHOTO CKJIaxy OETOHHOI CyMIIIi AJisi MPUTOTYBaHHS CaMOYIIUIBHIOIYOTO
0eTOHy NMpHY BUTOTOBJICHHI TOBIOMIPHUX KOHCTPYKITIH.

Meroauka pgocaimkenb. [linbip ckimagy KOMIOHEHTIB  CyMiln IS
MPUTOTYBaHHS CAMOYIIUIBHIOIOYOTO OETOHY BHUKOHYETHCS 3a TaKUM METOJIOM:
HAaCUMHUI 00’€M 3aloBHIOBaua KpymHOi (pakuii noBuHeH OyTtu He Oumbiie 50%
BiJl 00’emMy OeTOHy, 00’€MHa YacTHHA MiCKy MOBUHHA ckianatu 40%. KpymnHicTh
IpiOHOTO 3amoBHIOBada ckiajgae He Outbmie 1,25 mm, npudomy 70% 3 HHX



po3mipom 0,63 MmMm. Kpymuuit 3amoBHIOBaY GpakiioHyTh 3a po3mipamu 10-15 mm
115-20 mm.

OOOB’SI3KOBUM € BHUKOPHCTAaHHS HEOpPraHIYHUX MarepiajiB 3 BHCOKOIO
MUTOMOIO TIOBEPXHEIO, 5K 30UIBIIYIOTh BOJOYTPUMYIOUY 3/IaTHICTH CyMmiIi (3o071a
BUHECEHHA, MIKPOKpEMHE3eM) 1 cynepriacTugikatopiB, fAKi J03BOJISIIOTh
PEryIIOBaTH TEXHOJIOTIYHI BIACTUBOCTI OETOHHUX CyMILIEH.

PesyabTatn pocaigkens. CaMOymIUIbHIOIOUHM O€TOH €  JIBOX(a3zHOIO
(TBepzloro 1 pl,Z[KOIO) cycneH31€}o 1 BOJIOZIE BHMCOKOK TekyuicTio. [linTpumka
TEKy4OCTI CycCneH3ii 1 yHHKHEHHs cerperaiii ¢a3 € CKJIaJHUM 3aBIaHHSM,
OCHOBHMMHM MEXaH13MaMH JIJIsl KOHTPOJIIO SIKUX € XiIMisl TOBEPXHI YaCTUHOK AP10HOT
¢dpakuii (LleMeHTy, HAOBHIOBAYiB), KUIbKICTh KPYMHOIO 3allOBHIOBaYa 1 SIKICTh
LIEMEHTHOI'O TICTA.

OCHOBOIO CaMOYIIUTbHIOIOYNX OETOHIB € BITbHOTEKYUYE yJIBTPATOHKE IIEMEHTHE
TicTO. PyXJIMBICTh TicTa 3pOCTa€ 13 3pOCTaHHSAM TOBIIMHHM BOJHOI ITIBKM HABKOTO
TBEepANX YacTUHOK. OJTHaK BO/AsTHA 000JIOHKA MOKE YTBOPIOBATHUCH JIMIIIE HABKOJIO
3epeH, SKIIO BCl MPOMDKKH MDK 3epHaMu Oynu 3amoBHEH1 paHimie. KiTbKicTh
HEOOX1THOT BOJIU JIJISl TOCSATHEHHS MEBHOT TEKYUYOCT] TICTa 3aJI€KUTh BT BETUIMHU
MUTOMOT TTOBEPXHI 3MOUYEHHX YAaCTUHOK. Ha TOBIIMHY BOASIHOI OOOJIOHKH, sSIKa 1€
SK 3Ma3Ka, BIUIMBae (opma 1 HEpIBHICTh 3€pEH, MOBEPXHEBAa CHEPris a TaKoXK
TiApaBIIYHI 1 MYIOJIAHIYHI BJACTUBOCTI HAATOHKUX MiHEpaIbHUX A0jaTkiB. Kpim
BHUCOKOI TEKYy4OCTl TICTO TMOBMHHO MAaTH JOCTaTHBO BHUCOKY B’SI3KICTh 11100
YHUKHYTH po3mapyBaHHs. TOYHHI KOHTPOIbh TEKydOi MOBEIIHKH 0€3 MOMITHHX
3MiH B IKOCTI1 IOCATAETHCA 3 TIOTIOMOTOIO BIJMOBITHUX CYTEpIiacTU(iKaTopis.

BaxnuBuMu xapakTepUCTUKaMU OETOHHUX CyMillIed B yMOBaX MOHOJIITHOTO
OeTOHYBaHHS € 30epeKeHHSI PYXJIMBOCTI OETOHHOI CyMIllll PU TPUBAJIOMY Haci ii
TPaHCIOPTYBAaHHS, OJHOPIIHICTh Ta CTIHKICTb JO pO3LIAPYBAaHHSA, IO
XapaKTepU3y€eThCS BOJO- Ta PO3UYMHOBUIUICHHSIM. PesynbraramMu OCHIIKEHb
MOKAa3aHo, 110 CaMOYIIUIbHIOOYA O€TOHHA CYMIII XapaKTepU3Yy€EThCS HAaMEHIINM
BopoBuaieHHsIM — 0,1%. BcranoBneHo, mo pyxJauBicTh OETOHHOI cyMimil 3
cynepruiacTupikatTopoM Ha OCHOBI MOJIIKapOOKCWIATY Ta 30JU-BUHECEHHS 3
PK=750 mm 3menmyetscsi uepe3 3 rox ao PK=650 MM, pyxiuBicTb OETOHHOI
cymimi 3 cynepruiactudikatopom 6e3 3oiu-BuHeceHns 3 PK=750 MM nmpotsrom 3
rojJ 3MeHmyerbes 10 PK=570 MM, B Toil ke 4ac pyXJHMBICTH OETOHHOI CyMIlll,
auiie 3 3051010-BUHOCY 3 PK=740 MM 3MmeHmyeThesa npotsirom 3 rogus 10 PK=610
MM, TIOPIBHSJIBHUMU JOCTIPKEHHAMH MOKa3aHo, 10 PyXJIUBICTh OETOHHOT CyMIIITi
6e3 qomimmok 3 PK=730 3menmryetncst mpotsirom 3 roausn g0 PK=500 mm [1].

TakuM YHMHOM, KOMIUIEKCHE BHMKOPUCTAaHHS B CKJIaJl CaMOYUIUIbHIOIOYOTO
O0eToHy cymepruiacTudikaropa Ha OCHOBI MOJIIKapOOKCHIIATIB Ta 30JU-BUHECCHHS
JI03BOJISIE OACP)KYBATH OJTHOPIIHI, BUCOKOPYXJIMBI, B’ I3KOTEKY4l O€TOHHI CyMIIlIi 3
MapKoOI0 3a JerkoykiaaanbHocTi PS5 [2].

[Ipu migbopi ONTUMAIBHOTO CKJIaay OETOHHOI cyMilll OyiM BHUKOPHUCTAaHI
HACTyMHI n00aBku-cynepmiactudikaropu — MC-Powerflow 3100 ta Carboxyment
1860 (FM). Cynepmnactugikatop MC-Powerflow 3100 — ue cynepmiactudikatop
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HOBOTO TIOKOJIIHHS Ha OCHOBI TMOJIIKApOOKCHJIATHUX IMOJIMEpIB, IO Mae€ Taki
BJIACTUBOCTI:

3abe3reuye BUCOKY AMCHEPrylouy 3JaTHICTh LIEMEHTY Ta IJIACTUYHICTH
OCTOHHHX CyMIilllel Ha MPOTS31 TPUBAJIOTO Yacy;

3MmeHIye nmoTpedy BoAM MpH BUPOOHUIITBI OETOHHUX cyMieit 10 45% Ta
J03BOJISIE BUTOTOBJISITU BUCOKOMIIHI O€TOHH, 30epiraroul mpu IyKe He
BEJIMKOMY BOJOILIEMEHTHOMY CIIBBIJIHOIIEHHI TapHy 3JaTHICTh JO
00poOKH;

[lomimirye moyYaTKOBY Ta KIHIEBY MIIHICTE O€TOHY, MiABUILYE
BOJIOHEIIPOHUKHICTb, 3MEHIIYE BOJOBHUAUICHHS, MOKpAUly€e€ 3JaTHICTh 10
MpOKadyBaHHSA Ta 3HAYHO 3MEHINYE PHU3UK po3mapyBaHHSI. BwmicT cyxoi
pedoBuHu — 12,0+0,6%, pexomenmoBane nozyBanHs 0,1+5% Big Mmacu
LEMEHTY.

Bmins nooasku MC-Powerflow 3100 Ha MIIHICHI ITOKa3HHUKH HAaBEIEHO Ha

puc.l - puc.4.
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BucokoedektuBuuii kapOokcunatHuii miactudikatop Carboxyment 1860
(FM) BHKOpUCTOBY€TBbCS MpPH BHPOOHMIITBI TOBApHOTO OETOHY Ta OETOHHUX
€JIeMEHTIB, B TOMY UHCIl TMOMEpPEAHhO  HampyKeHoro OeToHy Ta
caMOyIIUIbHIOIOUOro 0eToHy. Halikpailll pe3ynbTaTi JOCATaloThCs MpU A0 IaBaHH1
100aBKM B KIHIIl LUKy MEpPEeMINTyBaHHS, KOJIH BCl KOMIIOHCHTH B)KE JTOCTATHHO
BOJIOT1. AKTHBHHM €JIEMEHTOM € ToJliKapOoKcwiatu. BMicT cyxoi pedoBHHH:
12,0£0,6%, piBenb pH 4+1, pexomenmoBane mo3zyBaHHs 0,1+2,5% Binm macu
eMeHTy [3].

Brmume no6asku Carboxyment 1860 (FM) Ha MinHICHI MOKa3HUKU HABEJICHO HA
puc.l - puc.4
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Puc. 8. MitHiCTh TIpU CTUCKY B 3aJICKHOCTI BiJl BUTPATH IIEMEHTY

BucHoBkn Ta pexoMeHaamii. BuBUMBIIM BIACTHBOCTI CaMOYIIIIHHIOIOUOTO
0eTOHy MOKHa 3pOOMTH BHCHOBOK, IO HaMKpalle MiIXOAATh JJII MOHOJITHOTO
OeTOHYBaHHS, a TaKOX JJs BUPOOHHUIITBA TyCTOAPMOBAHUX Ta JIOBMOMIPHUX
KOHCTPYKIIIi.

[Ipu posrnsini BIIMBY 100aBOK Ha OCHOBI moiikapOokcuiariB Carboxyment 1860
(FM) Tta MC-Powerflow 3100 Ha MIOHICHI BJIACTHBOCTI O€TOHIB JUIS
3aJ11300€ TOHHUX JOBTOMIpPHHUX BUPOOIB 3 CAMOYIIUIBHIOUOTO OETOHY Ta KEPYIOUUCH
BCTAHOBJICHUMU TpadikamMu, BCTaHOBIICHO, 110 nob6aBka MC-Powerflow 3100 nmae
Kpailll Xapaktepuctuku MiHocTi Hixk Carboxyment 1860 (FM). MC-Powerflow
3100 mo3BOJIIE 3MEHIIWTH BHUTPATY IIEMEHTY, OCKUIBKM OCTOHM Ha OCHOBI INET
100aBKH 30UTBIIYIOTH MIBUAKICTE HAOOPY MIIIHOCTI OETOHY.
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