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Y pobomi 0ocriosceno mooxcnusocmi uxopucmanta nAACMugiKyouoi exono2iuHoi
0obasku «bionnacmy, eniue na pyxausicmv 6emOHHUX cymiwiell ma MiyHicms Oemouis,
AKI  MACOB0  BUKOPUCMOBYIOMbCA Ol GU2OMOGIEHHA  30IpHUX  3a1i300€emMOHHUX
KoHCmpyKyil. Bemanosneno, wo sacmocysanns 0iomexnono2iuno2o niacmugikamopa
«bionnacmy niosuwye pyxausicmo OemouHoi cymiwi, cnpusic 30iIbUEHHIO KIACY
6emony. [pupicm miynocmi bemony 3 dobaskoro «bionnacm-1bJ1y cxnadae 14% i 10%
— 3 dobasxkoro «bionnacm-1by. Ilpu eumpami nracmugixamopa 0,5% 6i0 eacu yemenmy
6 NEePEPAXYHKY HA CYXY PEHOBUHY.

When laying monolithic building structures in the formwork, the vast majority of
concrete are made using plasticizers, which increase their mobility, ease of installation,
reduce energy and labor costs..

The plasticizer is made on the basis of ecologically safe biopolymers which form
useful, safe microorganisms - cellulose type, lignin-pectin type (microfibers), alkaline
earth metals (calcium), alkali metals (potassium, sodium), hydrocarbon, protein type
(polymer molecules), phosphorus compounds and other. Bioplast-1 is a thick syrupy
liquid of brown color with a concentration of 50 - 60%, density 1.25 - 1.29 g/cm3. It is
used for the manufacture of precast reinforced concrete prestressed and monolithic
structures, for operation in non-aggressive and aggressive water and gas environments.
The use of plasticizer can increase the mobility of concrete by 8 - 12 cm relative to the
initial settling of the cone (OK) relative to concrete mixtures without additives (OK 2 - 4
cm). Consumption is 0.15 - 0.5% by weight of cement in terms of dry matter. The action
of the additive can reduce water consumption by 13% at a cement consumption of 300 to
550 kg per 1 m3 of concrete mix.
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The influence of the plasticizing ecological additive "Bioplast-1" Bioplast-1BL and
Bioplast-1B on the mobility of the concrete and the strength of concrete cubes is
considered in the work. The paper also establishes the criteria and properties of
plasticizers on the properties of concrete mixtures and strength characteristics of
concrete that are widely used for the manufacture of prefabricated structures .

The work was performed in two stages: to study the plasticizing effects of Bioplast
additives on the concrete mixture; and in the second stage included determining the
effect of the additive on the strength of concrete.

The new study of the effectiveness of the additive Bioplast-1BL, Bioplast-1B was
performed to determine the effect for which it is intended. It is investigated that the
biotechnological plasticizer "Bioplast" increases the mobility of the concrete mixture,
increases the strength of concrete. The increase in concrete with the addition of
"Bioplast-1BL" is 14% and 10% with the addition of "Bioplast-1B". When the
consumption of plasticizer 0.5% by weight of cement in terms of dry matter.

Knrouosi cnosa: nnacmugpixamopu, 6Oiomexnonoziuna oobaska, MiyHicmy Ha
CMUCK, pyxaugicms 6emonHol cymiuii.

Keywords: plasticizer, biotechnological additive, compressive strength, mobility of
concrete mix.

[opsia 3 mracTUIKyFOUUMH KOMIDIEKCHAMH H00aBKaMH, SKi € Ha pPHHKY
OymiBHHIITBA, 3’SBIIIUCS HOBiI €(PEKTHBHI IUIACTH(IKATOPH, IO JO3BOJISIOTH
OTPUMYBATH HEOOXiTHI BIACTHBOCTI OCTOHIB IJI PI3HOTO NpHU3HAYCHHS. AJie
BHUITYCK TaKHX H0OaBOK OOME)XEHHH, BUCOKa BapTICTh IUX 100aBOK CTPUMYE iX
LIMPOKE BUKOPUCTAHHS.

T30B «Mikpobionpom» y M. JlylnbKy oOpraHizoBajio BHPOOHHIITBO
OioTexHoJOriYHOro Tmactudikaropa st OETOHIB, LEMEHTHHX pPO3YMHIB Ta
IHIIKMX OyZAiBeJIbHUX po3uuHIB biormiacr.

ITnactudikatop «biomract-1» BHrOTOBJACHHWN HAa OCHOBI EKOJOTIYHO
Oe3neyHux 0iOMOJIIMEpIB, 1110 YTBOPIOIOTH KOPHUCHI, Oe3MeuHi MIKpOOpraHi3Mu —
LEIIOJIO3HOTO,  JITHIH-TIEKTUHOBOTO  (MIKPOBOJIOKHA),  BYIJIEBOJHEBOTO,
OimkoBoro  (TMONIMEpHI  MOJEKYIH) THITy, JIYXHHX (Kamid, HaTpii),
Ty)KHO3EMENbHUX (KaJbIliif, Marfiif) MeTaniB, GOCPOpPHUX CIIONYK Ta IHIIHX
KOMIOHEHTiB. Burmsag 1 OioximiuHME ckimag mo0aBKM OYyB BCTAHOBIICHHH
HayxoBo-BHpoOHIYOI0 0610TeXHONOTIUHO (hipMOt0 MikpoOiompom.

Jlane TOCIHIZKEHHS € MPOJIOBKEHHSIM BUBYEHHS XapaKTEPUCTUK Ta BILIUBY
nobaBku «biormuacT-1» Ha BIACTHBICTP OETOHHUX CyMilIed Ta MIillHICHI
XapaKTepUCTHKH PI3HHX OCTOHIB, SKi BUKOHYBAJUCHh B Jaboparopii JIyrmpkoro
HTVY[1,2]. Hocnimkeno nei mommdikarii miactudikaropa: biormact-1BJT i
biommact-1b. Ximiunuii ckian X [emio BiApI3HSAETHCS OIWH BiJl OJHOTO.
«biommact-1» - TycTa cupomomnofiOHa piguHAa KOPUYHEBOTO KOJBOPY 3
KOHIIeHTparielo pedosur 50 - 60%, rycrunoo 1,23 - 1,27 r/em®. 3rigmo
nocimipkens  [1,2]  3acrocyBaHHA —macTudikaTopa Moxe  30LIbIIyBaTH
pyximBicTh OeToHiB Ha 8§ — 12 cM BIZHOCHO KOHTPOJIGHOTO BHMMIPIOBAaHHS
ociganns konyca (OK) cymimeii 6e3 nodaBok (OK 2 - 4 cm). Butpara no6aBku
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cknanae 0,15 - 0,5% Bix Macu HEMEHTY NpH MEepepaxyHKy Ha CyXy PEUOBHHY.
His mnactudikaTopa MOXKe 3MEHIIIYBaTH BUTpaTy BoAu Ha 13% mnpu BuTpaTax
ua 1 M® GeTony nementy Bix 300 10 550 kr.

JlaHuM JOCTIIKEHHSIM CTaBUJIOCH 32 METY €KCIIEPUMEHTAJIbHO BCTAHOBUTH
BIUIMB TuiacTUdikyrouoi nobaBku biommact-1 Ha BiacTUBOCTI GETOHHUX
cyMillei Ta MIIHICHI XapaKTepUCTUKN OETOHIB, SIKi MACOBO BUKOPUCTOBYIOTHCS
JUTS. BATOTOBJICHHS 301pHUX KOHCTPYKITii.

[Iporpamoto  BumpoOyBaHb OyJ0 mepenbdadeHO  BHUTOTOBHTH — Ta
BuIpoOyBaTH 3 mapTii OETOHHMUX 3Pa3KiB AJIA TOCIHKESHHS KYOHMKOBOT MIITHOCTI
6erony y Bimi 7 1i6 Ta 28 mib.

s BUTOTOBIICHHS OETOHHUX 3pa3KiB CKJag OETOHHOI CyMili IpuiiMaBcs
mt O6eromy  Cl12/15  3rimHO  TEXHOJOTIYHMX  PO3PaxXyHKIB  3aBOJIY
3ai300€TOHHUX KOHCTPYKIiii. BomoreMeHTHEe BiIMHOMIECHHS IS JOCIIIKCHHS
N00aBOK MPHIMAIOTh Tak, IM00 3a0e3MEUUTH OIHAKOBY KOHCHCTEHILIO 3
KOHTpoJbHUMH 3paskamu OK=2-4 cm. [lns Bcix 3pa3kiB BHKOPHCTOBYBABCS
noptianaueMeHT 3 mapku M 500 BupoOHunTBa ITAT Bomuub-llement. B
SIKOCTI 3allOBHIOBAYiB BUKOPHUCTOBYBaBcs mieOiHp ¢(pakmii 5 — 20 MM Ta
KBapLIOBHH MICOK i3 MoayJsieM KpynHocTi 1,8 ...2,0.

Jo3yBaHHs GioTexHousoriuHoro ruactudikaropa «biomract-1» biomnact-
1BJI, Biomnact-1b BukonyBanock 3rigao [3]. [lpu BuUrOTOBICHHI OETOHY
JomaBany Tutactudikatop KoumeHTpamiero 0,5% Big Macu IEMEHTY IpH
IepepaxyHKy Ha cyxy pedoBuHy. [lepexn BriagaHHAM y ¢GoOpMy CyMmim
BumpoboByBanacek 3rigHo 3 JCTY — BuMiproBamach pyXJIHBICTH OETOHHOL
cymiuii [4].

3riHo 3 MPOrpamMoro, OYJI0 BUTOTOBJICHI:
1. Ky6wu konrposnsi (KK), B/l = 0,55.
2. Kybu 3 nobaskoro mnactudikaropa «biomnacr-16J1 » (KBJI), B/L1 = 0,45.
3. Ky6wu 3 nobaskor mractudikaropa «biomract-1b» (KB), B/II = 0,45.

BunpoOyBaHHsi 0eTOHHHX CyMillieil 01HaKOBOT KOHCUCTEHIIIT BigOyBanoch
3a 3MEHILEHHS BOJIOLIEMEHTHOTO BiTHOIIEHHS B O€TOHI 3 no0aBkoto biommacr-1
3 B/11=0,55 no B/11=0,45.

PyxnmBicTe KOHTpOIBHOI OeTOHHOI cyMimnmi 0e3 TuracTudikaropa cKiagana
OK=4,0 cm (puc. 1). Brenenns mobaBku biommact-1BJI, biomracr-16 B
kimpkocTi 0,5% MpU3BOIUTE 10 3HWKCHHS BUTPATH BOJAW B OCTOHHIHN cyMilli, y
pi3HuLi 3 KoHTposkHOIO ckiana BPE = 18%, BPE = 9%.

3a kpurepieM edeKTMBHOCTI 1i 3HAYCHHS BIANOBIJAIOTH CyIEp
BOJIOpEAYKyrOUnM 100aBKaM Ta MiATBEPKEHI NOMEPeaHIMU JOCITiHKEHHIMH.

BumpoOyBanus OeTOHHOI cyMmimi 3 BHKOPHUCTaHHSM IUTacTHdikaTopa
Biortact-1BJI i Biomact-16, nokasano ocimanHs konyca 3,0 cm ta 2,5 oM,
BiamoBigHO. OTKe, BHKOpPUCTaHHSI B OeroHax mo06aBku biommact-1BJI Ta
Biortact-1b mo3Bonse 3HM3UTH BuTpaTH Boau Ha 18% Ta 9% BimmoBigHO i
3a0e3NneunTH PyXJIMBICTh OETOHY Ha PIBHI KOHTPOJBHHUX 3pa3kiB (Mapka Pl 3a
JIETKOYKIIATaIbHICTIO).
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6) Ocanxa xonyca (KBJI)

B) Ocazka KoHyca KB)

Puc. 1. Ocanka KoHyca

Mexaniuni  (kyOoBa  MILHICTE)  XapakTEPUCTHKUA  OETOHY  IpH
OJTHOPa30BOMY HABaHTXEHHI BH3HAYAJIHMCh 332 CTAHAAPTHOIO METOJHKOI0
3TiIHO 3 TporpaMoro BHUNPOOyBaHb. BumpoOoByBaHHsS KyOiB Ha CTHCK
BukoHyBam Ha mpeci MII-1000 (3 minoro moxinku 1,0 kH). Bimnosingai
pe3ynpTaTi BUNPOOYBaHb MIIHOCTI OeTOHY y Bimi 7 i 28 ni0 HaBeaeHO B
Tabumi 1.

BunpoOyBannst koHTposibHMX KyOumkiB (KK) mokaszamo y Bimi 7 ni6
MinHicTs  fomewe = 24,61 MIla. V Bini 28 1i6 BuKOHAaHE BHUIPOOYBaHHS
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BIZMOBIMHUX OCTOHHMX KyOiB, IO IMOKA3aJ0 CYTTEBE 30LIBLIEHHS MIIIHOCTI
oerony. Ilpupict B cepenHpoMy ckimaB 35%, a MIIHICT, CTaHOBWIIA
femcube = 32,67 MITa.

Tabmums 1
PesynbraT BUNIPOOyBaHb

. MirmHicTs 6eToHy lpupict minocri
Bux 6eToHHUX Ocinanns f MIla Geromy
No . KOHYCa, om,cube Afem %0
3pasKiB ont . ' ' '
7 muiB | 28 qHiB | 7 gHiB | 28 nHIB
Ky06u koHTpOIBHI
1 (KK-1) 4,0 24,61 32,67 0 0
Ky6wu 3 nobaBkoro
2 «biomnact-1BJI» 3,0 31,34 37,35 29,7 14,3
(KBJD)
Ky6wu 3 nobaBkoro
3 «biomnact-1BJD» 2,5 26,62 36,15 10,2 10,7
(KB)

[psiMa 3aeXHICT MK MiIBHIICHHSM MIITHOCTI Ta 3MEHIICHHSIM BMICTY
Bomn B OeroHi. MimHicTe OeTOHHHX KyOiB i3 BHKOPHCTaHHAM 0OaBKU
Biormact-1BJI 31 3MEHIIEHHSAM BOJIOLIEMEHTHOTO BiJHOIICHHS 301TBIITYETHCS.
Tak, mitaicTs 6etonHux Ky6iB KbBJI y Bimi 28 1116 30imbmryeTsest Ha 14% 1 piBHa
femeube = 37,35 MIla, npu 3actocyBaHHi miactudikaropa biomract-1b MinHicTs
craHoBmiIa fop cupe = 36,15 MIla, To6TO Gisbina Ha 10% Bix KyOHKOBOT MIITHOCTI
KOHTPOJIbHUX 3pa3KiB.

HaBeneni pesysibratd JOCHIPKEHb OETOHHMX KyOWKIB y Bimi 7 ni0d
MoKasany aHajoriyHuil edext (quB Tabdu. 1). MinHicte 6eronHux ky6iB KBJI
36inbmryethest Ha 30% 1 piBHa fopepe = 31,34 MITa, ky6ie KBJI minnicts
craHoBWIA fomcuwe = 26,62 MIla, Ginbmia Ha 10% npH BUKOPHCTaHHI TaKHX
caMHX KOHIGHTpamiii miactudikatopa (puc. 2). Ormxe, mmactudikarop
biomnact-1BJI mae kpurepii cubHOBOAOpeAyKyt04oi 106aBkH, a biommacr-1b —
Bojopenykyrwuoi 3a JICTY b B.2.7-171[5]. I1pu Bmicti no6asok 0,5% Bix macu
LIEMEHTY B MIEPEPAXYHKY HAa CYXy PCUOBHHY.
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Puc. 2. Ipupict MirHOCTI 6€TOHHOT CyMii y BiIli:
-7 JIHIB; B - 287uis.

L

BucHoBknu

1. BcrasnoBneno, mo OioTexHosoriunnii mactudikarop «biormact-1»
Ii/IBUIILy€ PYXOMICTh OETOHHOI CyMillli, CHIpHs€ 3pOCTAHHIO MIIHOCTI OETOHY.
[MpupicT miHOCTI Baxkkoro 6eToHy 3 nodaskoro biomract-1BJI ckmanae 14% ta
10% 3 mnobGaBkoto biommact-1b, mpu Butpati 0,5% Bim Macu LEeMEHTY B
nepepaxyHKy Ha CyXy peuOBHHY.

2.  biorexHosoriuHun actugikarop biomract-1B6JI 3HUKYE
Bozonotpedy OeronHoi cymimi Ha 18%, a Biommacr-1b — Ha 9% 1 30epirae
3aJlaHy PyXJIUBICTb.
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