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AHotanisi. IMocmanoexka npooremu. 3axuct OeTOHy 3a  JIOTIOMOTOIO  TiAPO(OOGI3yUnX  JOMIIIOK
BUKOPHCTOBYEeThCS 3 1960—1970-x pokiB, ane 3 MiJBUIICHHSIM BUMOT JIO JOBIOBIYHOCTI KOHCTPYKIIH, IX KOpPO3idHOT
CTIHKOCTI Ta MOSBOIO HA PUHKY HOBHUX THIHIB Tifpo¢o0i3aTopiB BUHHUKAE MOTpeda JOCKOHAIO IOCHIIUTH iX BIUIMB Ha
(i3uKO-XIMIUHI BIACTHBOCTI IIEMEHTHOTO KaMEHIO W MOXKJIMBO PO3IIMPHUTH cdepy iX 3acToCyBaHHS B OyIiBeIbHIN
npoMuciioBocti. Mema cmammi - TIpoaHalli3yBaTH OCHOBHI TEHIEHII MOCIIJUKEHb, IIOB’S3aHUX 3 00 €MHOIO
rizpodo0bizamiero IeMEHTHOTO KaMeHI. Bucnoeéku. KpeMmHifopraHiuHI CIIONYKH ONTHMAJbHI UL IIiABHIICHHS
eKCIUTyaTalliiHNX BIIACTHBOCTEH OETOHy W MOXYTh MOXYTh OyTH 0a30BHM KOMIIOHGHTOM YV TIO€IHAHHI 3
KOJIbMATYIOUOK0 PEYOBUHOIO I OTPHMAaHHS KOMIUIEKCHHX M00AaBOK, CHHEPreTHYHA [isi 3yMOBHUTH IOJIIILECHHS
rizfpogoOHUX Ta eKOHOMIYHO edekTHBHMX BiacTuBocTel OeToHIB. [iapodoOi3yrodi JOMILIKKM 3 KOJIBMATYHOUYHM
e(peKTOM - e JOMIIIKH OCTAaHHBOTO TIOKOJIIHHS, SIKi BHTOTOBJICHI 3a KOPIOHOM Ta IOTPEOYIOTh JOCKOHAIHX
JOCIIKEHD IX BIUIMBY Ha IIEMEHTH YKPaiHCHKOTO BUPOOHHMIITBA TA BIACTHBOCTI OSTOHIB.
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AnHoraumsi. ITocmanoséka npobonemer. 3amura OeTOHA C TOMOINBIO THAPOGHOOH3UPYIOMIUX J00ABOK
nucnoas3yercs ¢ 1960—1970-x rT., HO ¢ MOBBIIEHHEM TPEOOBAaHUH K JOJTOBEYHOCTH KOHCTPYKIIUH, MX KOPPO3UOHHON
CTOMKOCTH M INOSBICHHEM Ha DPHIHKE HOBBIX THIOB THAPO(GOOH3aTOPOB BO3HUKAET HEOOXOIMMOCTH JIOCKOHAJIBHO
HCCIIEIOBAaTh UX BIMSHHE Ha (PU3UKO-MEXAHHMUYECKHE CBOICTBA LIEMEHTHOTO KaMHsS M BO3MOXHO, PACIIMPUTH 00JIaCcTh
UX TpPUMEHEHHsT B CTPOUTEIbHOW wuHnyctpuu. Ilens cmampu - TpoaHAIM3UPOBATH OCHOBHBIE TEH/CHIINHU
UCCJIEJIOBAaHNUH, CBSI3aHHBIX C OO0BEMHOW TruapodoOH3anKell EMEHTHOT0 KaMHs. Bbieodsl. KpemHuiiopranudeckne
COE/IMHEHUSI SIBJISIFOTCSl ONTHMAIIbHBIMU JIJIsI TOBBIILICHUS 9KCILUTyaTallMOHHBIX CBOWCTB OETOHOB U MOTYT OBITH 0a30BBIM
KOMIIOHEHTOM B COYETaHHM C KOJBMATUPYIOIIMM BEIIECTBOM JUIA IOJYYEHUs KOMIUIEKCHBIX J00aBOK,
CHHEPI'eTHYECKOe JIeHCTBIE KOTOPBIX MPUBEAET K BHICOKUM I'MApO(oOHBIM U SKOHOMHIYECKH 3P (PEKTUBHBIM CBOHCTBAM
6eroHoB. ['mnpododusupyromme 100aBKM € KOJIbMATHPYIOIUM 3(GQEKTOM SBISIOTCS 00aBKaMH HHOCTPAHHOTO
MIPOM3BO/ICTBA IIOCIETHETO IIOKOJICHHS M TPEeOYIOT JOCKOHAJIBHBIX HCCIEAOBAaHMN WX BIHMSHUS Ha IIEMEHTHI
YKPanHCKOTO IIPOU3BOJICTBA M CBOHCTBA OCTOHOB.
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Annotation. Formulation of the problem. Concrete protection with the help of hydrophobical additives has been
used since 60-70, but with increasing requirements to the durability of structures, their corrosion resistance and the
appearance of new types of hydrophobical additives on the market, it becomes necessary to thoroughly investigate their
effect on the physical and mechanical properties of the cement stone and possibly expand the scope of their application
in the construction industry. Goal and tasks. Analyze the main trends of research related to volumetric
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hydrophobization of cement stone, which were obtained in recent years. Conclusions. Organic silicon compounds are
optimal for improving the basic properties of concrete and can be the basis for a complex of materials, with synergetic
action of which will lead to the production of concrete with high hydrophobical and cost effective properties.
Hydrophobic additives with colmatating effect are the last generation's foreign-made impurities, and require thorough
research on their impact on the cement of Ukrainian production and the properties of concrete.

Keywords: hydrophobic additives; air entrainment,; water resistance; frost resistance; capillary suction; compressive strength

IlocTanoBka mpodaemu. 3a0e3rneUeHHS
JIOBrOBIYHOCTI ~ OCTOHHHMX  KOHCTPYKIIH -
aKTyaJbHE 3aBJaHHs. Y MPOIECl eKCIUTyaTaii
0ETOH MiANA€ThCS KOMIUIEKCY HECHPHUSITIUBUX
BIUIUBIB: TIONEPEMIHHOMY  3BOJIOKEHHIO
BUCYIIIyBaHHIO, 3aMOPOKYBAHHIO
B1JITAaBaHHIO, KOHTAKTy 3 KOPO31iHOAKTUBHUMU
0 UEMEHTHOTO KaMeHI0 peuyoBuHamu. Lle
BHUKJIUKA€E JI0 WOTO KOPO3it0, IO BHUPAKAETHCS
3HIKCHHSM MIITHOCTI Marepiany i
MOTiPIICHHAM EKCIUTyaTaI[iiHUX BIACTHBOCTEH
BUpoOy. [Ipouecu kopo3ii IEMEHTHOTO KaMEeHIO
IOB’s3aHI 3 IHTCHCHMBHHUM MAacCOIIEPCHOCOM Y
CTPYKTypl Martepiany. YuM Hmk4ya IIBHIKICTH
MacoIepeHoCy, TUM BHUIIIA KOPO3iifHA CTIHKICTh
LIEMEHTHOTO KaMEeHIO.

IcaytoTh nBa cmocoOM TPOHWKHEHHS BOJIH
yepe3 OeroH. Komm OeToH  migmaeThes
TIAPOCTaTUYHOMY THCKY Ha OJIHIA TOBEPXHI,
BOJIa TMPOXOAWTH uepe3 KaHallk, YyTBOPEHi
CHIOMyYHUMHU TPIIIMHAMHU 1 TIOPOKHUHAMU, Ha
1HITYy TIOBEpXHIO. [HIMIT crmocid mpoXopKeHHS
BOJIOTH dYepe3 OETOH BiJ BOJOroro OOKy 0
CyXOro - Il KamuIspHe BCMOKTYBaHHS. SIKIIO
BUKIIIOUUTH  KamUISIpHE  BOJOMOTJIMHAHHS
OCTOHHMX MarepiaigiB, MOXXHa JIKBITyBaTH
PO3BUTOK HAIPY>KEHb BiJl CYMYTHIX YCaAOYHHUX
nedopmarriii 1 Hanpy>XeHb y CTPYKTypl OETOHY,
mudy3ifHOrO  TEpeMillleHHsS  arpeCUBHHUX
pO3YMHIB y TIIO OETOHY 1 HMOro KOpo3ito,
HAIPYKEHOTO CTAaHy BiJl KpUCTAI3AIlil JIbOAY B
rmopax OETOHY.

CTBOpeHHS, 3 OJHOTO OOKy, TOPHCTUX
Marepiaiis, KansipHa CTPYKTypa i
CHPUIHATIMBICTG J0 BOAM SKHX BH3HAYCHI
MPUPOJIOI0  TiApaTamifHUX TMpoIeciB, a 3
IHIIIOTO — TaKMX, IO HE IOTVIMHAIOTh BOAY 1
COJIbOBI  PO3YMHH, TOOTO €  CHJIBHO
rigpopoOHUMH, MOXHA BBaXKATH AaKTyalbHUM
3aBIaHHIM Ha CHOTOIHIIIHINA IE€Hb.

Merta crarTi - MpoaHamizyBaTH OCHOBHI
TEHAEHIT JIOCITiIKEHb, [10B’ I3aHUX 3
o0’emHOI0  TimpodoObi3aliero  EeMEHTHOTO
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OcToHy Ta 1ii BIUIMBOM Ha WOrO OCHOBHI
BJIACTUBOCTI.

AHaugi3 JiTepaTypu. CyuacHi
rigpodoObizyroui  ITOMIIIKH 32  XIMIYHUM
CKJIAIOM TOAUISIIOTECA Ha JIyTU METAIB,
CUJIIKOHH, OTpUMaHi copOIIi€ero

KPEMHIHOpPraHiYHUX CMOJ Ha MiHEpPAIbHUX
HOCISIX, Ta JOMIIIKY KOMILJIEKCHOT mii.

Iapodobizyrodi  JOMIMIKK  3aJIe’KHO  BiJ
epexkty il kiIacu(ikylOTh 3a CTyNEHEM
3HMKEHHSI BOJIONOIVIMHAHHA O€TOHYy y Bill 28
io:

1-1ra rpymna — 3HWKYIOTh BOJIOTIOTIIMHAHHS B
5 pasiB 1 Oinmpmie (AQAiMEHT I[M2 (Sika),
3ikarapgy — 702B — AkBago6 (Sika), onear
HATPIIO).

2-ra Tpyna — 3HIWKYIOTb BOJOIIOTJIMHAHHS B
2...49 paza (Ilomirinpocunokcanu 136-41
(xommumr. T'KXK-94) 1 136-157m (komum. T'KOK-
94M), creaparT UMHKY, CTeapar Kajbllilo,
Cemenron E (TKK Cnosenis).

3-Ts rpyna — 3HWXKYIOTh BOJONOITIMHAHHS B
1,4...1,9 paza. /o HUX BiAHOCSTbH CipUaHOKHCIL
com nenasoniHiB CCII, eTicuiikoHaT HATPIO
I'KXK-10 1 meruncunikonar Harpiro ['KOK-11
[1].

I'iapodobizyroui JOMIIIKH TaKOX
IIOAUISIFOTHECS HAa  aKTWBHI 1  HEaKTUBHI.
HeaktuBHi rigpodoOHI areHTd XiMIYHO He
B3a€MOIIIOTh 3 peaKIiitHO3JaTHUMU
KOMIIOHEHTaMU LIEMEHTHHUX MaTepiaiB.
AxTuBHI Tiap0o}o0i3yroUui TOMIIIKH BCTYMAIOTh
y XIMIYHY peaKIliio 3a MiHEepajaMH LIEMEHTY B
OPUCYTHOCTI  BOAM Ta  BIUIMBAIOTh  Ha
CTPYKTYpPOYTBOPEHHSI TIPOAYKTIB  Tixpararii
LIEMEHTHOT'O KaMEHIO. MexaHi3M mi
HEaKTHBHUX  TiIpo¢oO0i3ylounx  JOMIIIOK
HOJISITa€ B TOMY, L0 BOHM IIPU KOHTAaKTI 3
NPOAYKTaMH TifpaTanii IEMEHTY OCiTaloTh Y
BUTJISIAI APIOHUX KpareabOoK Ha CTIHKax Top 1
KaniisapiB, YTBOPIOIOYH TiApo}oOHI MOKPHUTTSI.
B pe3ynprari 11bOr0 BHHUKA€ KOHTAKT, SKUH
Ma€ 3BOPOTHHH KyT, 3a SKOIO CHJIH
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MMOBEPXHEBOI0 HATATY BUIITOBXYIOTH BOIY 3
nop.

MexaHi3M naii akKTUBHUX TiIpodo0i3yrodnx
JOMIIIOK, HE3BaXaloud Ha Te, IO BOHHU
BIIPI3HSIOTHCS XIMIYHUM CKJIAJIOM Ta
MOXO/DKEHHSIM, € XapaKTepPHUM Ta CHHPAETHCS
Ha HasABHICTh pEaKI[IHHO3JATHOI TpymHu 1
rinpopoOHoro paaukana. [Ipu 1boMy BHHHKAE
€HEepPreTUYHO  HAWOIIBII  BUTIAHUN  CTaH
CUCTeMH: Tiapo(diTbHI TPYNH B3aEMOJIIOTH 13
TIIPOKCWIBHUMH 10HAMH, IO BUAUISIOTHCS B
mpoleci Tigpomi3y MiHEpaniB  IIEeMEHTHOTO
KIIIHKEpY, 1 XeMOCOpOLIHHO 3B’S3yIOTHCS 3
MOBEPXHEIO IIEMEHTY, 10 nepedyBae B Mporeci

rigparamii, a riApodoOHI  BYIJIEBOAHEBI
paavkany (JIAHIIOTH), 3BEpPHEHI 10 BOJH,
BHACJII 0K B3a€EMHOT'0 BiJIIIITOBXYBaHHS
BIUIMBAIOTh Ha (OpPMYyBaHHS IIEMEHTHOTO

KaMEHIO B O€TOHI.

[TonsipHO-aKkTUBHI TpynH Tiapodo0i3yrounx
PEYOBHH MAlOTh CXWJIBHICTH JIO acOIliarii, OCKi-
JbKA MIX HHMH ICHYIOTH CHJIOBI 3B’SI3KH.
ByrneBogHeBl JTaHIIOTH MOJIEKYJ, HAaBIIaKH,
BOJIOJIIIOTh CJIAOKMM CHJIOBUM MosieM. Takum
YHHOM, TiIpodoOHICTP - 1€ TOJOBHHUH
MOKa3HUKOM BOJIOTIOTJIMHAHHS Martepiany Ta
Horo  3maTHOCTI 3MOUYYBATHCS  BOJIOKO.
BiTHOCHOI0 XapaKTEpUCTUKOI 3MOUYYBAaHHS €
3HAYCHHs KpaioBOro KyTa 3MOYyBaHHSI O,
KU yTBOPIOETHCS MOBEPXHEI0 KPaIlil piIuHU
3 MIOBEPXHEI0 MaTepiaiy.

Ha pucynky mokazaHo TpUHOUN —ITi€l
B3aeMoil — skmo O = 0, MOBEpXHs MOBHICTIO
3MOYY€EThCS pinMHO0O, O = 180" XapaKTepU3ye
MIOBHE HE3MOUyBaHHS. Bcl moBepxHi, y SKHX
© <90°, BBaKAIOTHCA TiAPODIMEHAME, MpH
0 > 90° — rigpodobHIMY.

AN

—— ) i— //
e N ‘ Q ,

a) 6)

Puc. Cxema 63aemo0ii piounu 3 nogepxuero mina
(wacmxu): a — smouysanns O < 90°; 6 — nesmouysanHs
O > 90°Scheme of fluid interaction with the surface of

the body (particles)

[HTEeHCHBHICTB TIpOLIECY KOPO3ii IEMEHTHOTO
KaMEHIO BHU3HAYAETHCS MIBUKICTIO ITiIBEACHHS
KOPO31i{HOAKTUBHOTO PO3YMHY B 30HY peakiii i
MOB’s3aHa 3 MPOHHUKHICTIO  I[EMEHTHOTO
KaMeH0. Maca KOpo3iifHO aKkTHBHOTO PO3UYUHY,
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10 TPOHUKAE B IIEMEHTHUM KaMiHb IO CHCTEMI
KaITISPHUX IO, ONUCY €ThCS PIBHAHHSM:
1= ETL"-h abo
m = [Fr ] [ ] - [E2E4]
ne K Koe(illieHT  KamiJIspHOTO
BOJIOTIOTJIMHAHHS; p ryCTHHA
KOPO31iHOAKTHBHOTO PO3YMHY 3 MOBEPXHEBUM
HaTssroM O Ta B’S3KICTIO 7, 7 — paaiyc Top
MmaTepiany, € — iX KpuBH3HA; A — CTyHiHb
3BUBUCTOCTI; © — KpailloBUH KyT 3MO4YyBaHHS
CTIHKH Kalijasipa MPOHUKHUM PO3YUHOM.

AHani3 PIBHSHHS MOKa3ye, 110
rizpodo0izaiisi CTIHOK Kamijisipa BUKIUKAE
3pOCTaHHs KpalOBOTO KyTa 3MOYYyBaHHS Ta
3HAYHO 3HWKY€E IMIBUAKICTH TMPOHUKAHHS
KOpPO31HHOAKTUBHOTO PO3YHMHY JIO IIEMEHTHOTO
KaMEHIO 1 TaKOX MiJBUIIY€E WOTO CTIHKICTH 0
30BHINIHIX HETaTHBHUX (akTopiB. Buxomsuum 3
TOTO, 110 riapodo0izyroui JIOMIIIIKHA
NEePEIIKOPKAIOTh JIOCTYITy MOJEKYJ BOIU O
MOBEpXHI YAaCTHMHOK ILIEMEHTY, II€  TalbMye€
OpolecH Tigparamii 1 3HIKYE  MIIHOCTI
LEMEHTHOTO KaMEHIO, 0c0o0JIMBO Ha
MOYATKOBUX €Tanax TBepAiHHS [4].

Y mii  crarTi  poO3TASHYTO mpaii 3
JIOCTIPKeHb TiApoQo0i3yIounX OMINIOK Ha
OCHOBI  TPOAYKTIB  mepepodku  Topdy,
KPEeMHIHOPraHIYHUX CIIOJYK Ta CaXxapuiB.

bimpmicte  Timpodo0i3yrouux  AOMIIIOK
CHPUSIOTH MOBITPOBTATYBAHHIO B Til 4M 1HIIIN
Mipi, 1€ TATHE 3a COO0I0 3HIKCHHS MIITHOCTI Ha
CTHUCK, MPUOIN3HO Ha 5 % Ha KOXKHUH MPOLIEHT
3aimydeHoro moBiTps. Lls 3maTHICTE Mae ceHc
JUISL KOPCTKUX OETOHHUX cyMimieil, 00 Takum
YUHOM TTOJIETITY FOTHCS (dhopmyBabHI,
3pyYHOBKIIAANIbHI 3JaTHOCTI OETOHHOI CyMiIIIi.
Takox 3ajlydeHe MOBITPS CIPHUSE 3POCTAHHIO
MOpPO3OCTIMKOCTI, ajle Tpu IBOMY JyXKe
BKJIUBY POJIb BIJITPAE XapaKTEP MOPUCTOCTI.

Herarusuuii YUHHUK OLITBIIOCTI
rigpodo6i3yrounx IOMIIIOK - CHOBUIBHEHHS
npolecy Tixpartaiii Ha IOYaTKOBOMY eTarll
TBepaiHHA. [lepeniueHi mpoOaeMu 3HUKEHHS
MIITHOCTI I[EMEHTHOTO KaMEHIO BHPIITYIOTHCS
IEKUJIBKOMa CIioco0aMu: BBEIECHHSIM ITIHOTaCH-
JBHUX JOMIMOK [2; 3], KamcyiaroBaHHSIM
riagpodobizyrounx JIOMIIIIOK [4] Ta
BUPOOHHUIITBOM T'PaHyJIbOBAHUX TiIpohoOHUX
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TperepiB, TEXHOJOTIUHI CXEMH BHUTOTOBJICHHS
SIKUX HaBEJIEHO y mparii [5].

[Ipari 3 gocmiKeHb IEMEHTHUX OETOHIB 13
ripoo0i3yl0uuMy  JTOMIIIKaMU TOKa3yloTh,

M0 BIUIMB IMX  JOMIMIOK  HaWOUIbIIE
MIO3HAYAETHECI HA  MOKAa3sHUKAaX  MIIIHOCTI,
MOPO30CTIHKOCTI, BOJIONOIJIMHAHHI Ta
CTHPAHOCTI.

3riIHO 3 BUCHOBKAMHU HAyKOBUX MyOIiKaIlii
[2; 3], rimpodoOHI AOMINIKM Ha OCHOBI
MPOAYKTIB  MEpPepoOKH  TOpdy  CIPHSIOTH
3HaYHOMY T[OBITPOBTATYBaHHIO, 3HMXKYIOTb
KIHIICBY  MIIHICTh  [IEMEHTHOTO  KaMEHIO,
HE3BAXIOYM Ha iX TNPOLEHTHUH BMICT, a
BUKOPUCTaHHS MIHOTACWIBHUX JOMIIIOK IEIIO0
301IbIIIy€ TTOKa3HUK MIIIHOCTI, ajie BIH HUKYHIA,
HDK y 3pa3kax IIEeMEHTHOTO KaMeHo 0e3
JIOMIIIIOK.

VY HaykoBif mpami [4] HETaTUBHUH BILIUB
YHOBUIbHEHHS TiApaTallii eMEHTHOTO KaMEeHIO
BUKITIOYCHO BUKOPUCTAHHSAM KarCyJIbOBaHOI
rizpogoOHOi AOMIIIKK, [isf SIKOI CIHpHsia
3HUKEHHIO HIBUAKOCTI necopOuii
rizpodo0bizatopa, peryiOBaHHIO dYacy WOTo
HAJIXO/DKEHHS 10  TBEPIIIOYOTO  IIEMEHTY.
Takox 3a3Ha4yeHo, 110 BHUKOpUCTaHHAM 3 %
KarCyJIbOBaHOI JOMIIIKHA BiJl MacH IIEMEHTY
3017IbIIEHO KJ1ac 0eToHy 1o
BojoHenpoHukHOoCcTI 3 W10 no W16 ta maB
Miclie MO3UTHBHHUI BIUIMB Ha MIIHICTD,
KOPO3iifHy CTIHKiCTh, MOPO30CTIHKICTb.

Hyxe OaraTto JOCHIUKEHb MPUCBIYCHO
BIUIUBY  TiApodo0i3younx  JOMIIIOK  Ha
JIOPOXKHI 1IEMEHTOOETOHM Ta LEMEHTOTPYHTH,
7€  BUKOPUCTOBYIOTbCS  KpEeMHiHOpraHivHi
cnonyku ['KIK-94, 136-157M [6], T'KXK-94,
AJE-3 [7], ripocunokcanu [8], T'KXK-11K,
®EC-50, XKI'136-41 [9].

Sk BIIOMO, KpEMHIHOpPraHiyHi CHOJIYKH
MAaroTh ABl CKJIAJ0Bl — OJHA 3 HUX ABJISIE COOOI0
riIpodiabHI MONSPHI CHIIOKCAHOBI JIAHIIIOKKH 3
KPEMHIHKMCHEBUMH 3B’SI3KaMU, SKI XIMIYHO
3B s3yt0ThCsl 3 OH-Tpynamu Ta MiHEepaTbHUMHU
CKJIQJIOBUMHU [EMEHTY; Jpyra — TiapodoOHi
BYIJIEBOBOJIHEBI  paJMKald,  3B’A3aHl 3
KpEeMHI€eM, sIKI HE PO3UMHSIOTHCA y Boni. Lls
CKJIaJI0OBa yTBOPIOE BOJOBIAIITOBXYBaJIbHUN
map, OpiEHTOBaHUM y HANPSIMKY BiJl MOBEPXHI
MIHEpaJIbHUX YaCTHUH.
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Y  myOmikamii  [6] 3a3HadaeThcsA, IO
BBeJIeHHS /10 ckiany Oetony 0,1 % momimok
I'KXK-94, 136-157M y 3pa3kax 11eMEHTOOCTOHY
migBuIye Mopo3octiiikicte  Ha 30...45 %,
BOJIOHETIPOHUKHICTh Y 2,5...3 pa3u, MIIHICTh
npu crucky Ha 11...15%, Ta 3MmeHmye
nmoka3HUK ctupanocti Ha 50...58 %, 1o
3YMOBIIIOETBCS BIUTMBOM JIOMIIIOK Ha MPOIECH
CTPYKTYpOYTBOPEHHS OCTOHY.

KpewmHuiiopraniuni JOMIIIKK TEX MarOTh
MOBITPOBTATYBAIBHUN €(EKT, ajie 3a BBEACHHS
MiHIMaJIbHOI BiZICOTKOBOI KIIBKOCTI IO CKJIaay
OCTOHHOI CyMilli HE 3HWXKYIOTh MIITHOCTI
OeToHy, a HaBmaku, 30UIBIIYIOTH i
MOKa3HUK. Y TaONIuIli HaBeIeHO pe3yJbTaTh
BIUTMBY TiApo(OOHUX AOMIIIOK Ha MIIHICTh
[IEMEHTHOTO OeToHYy [7].

Y OyxiBenbHii  IPOMMCIOBOCTI  JIyXe
aKTUBHO BHKOPHCTOBYIOTH  TifApodo0i3yroui
JOMIIIIKK €BPOMEHCHKOT0 BUPOOHUIITBA, alie
JOCITIJKEHb 33 OCTAaHHE JeCATHpIdYs, sKi O
OMKCYBaJM pe3yJbTaT iX BINTUBY Ha (i3HUKO-
XIMIYHI Ta MEXaHIYHI BJIIACTHBOCTI ILIEMEHTIB
YKpalHChKOTO BUPOOHUIITBA, HEMAE.

3apyOikHI  JOCTHITHUKA  BUKOPHCTAHHI
nomimku KIM [10] y kinbkocti 1 %, 2 %, 3 %
BiJl MacH IIEMEHTY, 5Ka, 3TiHO 3 pe3yJIbTaTaMU
JOCTIKEeHb, € TOMIIIKOIO Ha OCHOBI caxapuIiB
KOMIUIGKCHOI  fii, MiATBEPKYIOTh IPOIEC
YHOBUIbHEHHS TipaTallii IEeMEHTY, ajic BOHA He
BIUTMBA€ XIMIYHO Ha 1eil mporec. Takox
MOMIUEHO, L0 MPUCYTHICTH Tiapodobizyrouoi
JOMIILIKM 3HUXKY€E TEMIIepaTypy riaparanii, 1o,
HANPUKIIAJ, Ty>K€ MO3UTHUBHO [JIsI MAaCHUBHUX
KOHCTPYKIIA, Ta CHPUAIOTH  MiHIMi3alil
PO3Mipy 3aMKHYTHUX MOP Y CTPYKTypi OETOHY Ta
iX Tepexoay Bl KamuiIpHOI 10 3aMKHYTOi
CUCTEMH TI0P.

VY mporieci TOCIiKSHb BHSIBICHO CITIOTYKH
KaJbIil0, KPEMHII0, SKi CTaBald IICHTpaMU
3apOJKEHHS Ta YTBOPEHHS 9aCcTOK
HaHopo3mipy. Ili  cmnomykum — mismm K
NPUCKOPIOBAYi U1l YTBOPIOBAHHS Ta 3POCTAHHS
KPHUCTAIIB, SIKi 3a[IOBHIOBAJIM MOPHU Ta TPILIUHU
1 THM CaMHMM 3MEHIIYBAJIA IPOCOTYBAHHS BOIH.

VYBech 1eil mporec copus€e  3pOCTaHHIO
MiITHOCTI OeToHy (micis 7-1 moOu TBEpHiHHS),
fioro KOPpO3ilHiN CTiiKOCTI,

BOJIOHETIPOHUKEHHIO, JIOBrOBiYHOCTI. MoHa
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CTBEpKYBATH, IO JOCHIHKEHA IOMIIIKa Mae
rizpohoOHO-KOIbMaTAIliHHI BITaCTUBOCTI.

Tabauysal

Hlopisnanna pezyromamie Miynocmi npu CMucKy ma po3msazy8anHi npu 32uHi 3pa3Kie
i3 2iopoghobizyrouumu domimkamu, c. 70 [7]

[TokaszHuk [lepioj TBepAiHHS, CYT Etanon I'KXK-94 (0,1%) AJIE-3 (0,1%)

1 2 3 4 5
MinHicTh ipH 7 30,00 32,20 38,60
crucky, MIla 14 36,90 38,40 49,60

28 40,00 42,00 50,30
90 46,70 49,70 59,90
180 49,10 51,50 54,70
MirHicTh Ha PO3TAT 7 3,10 3,42 3,49
nipu 3runi, MIla 14 3,63 4,05 4,10
28 4,55 4,90 4,98
90 5,14 5,62 5,98
180 5,68 6,10 6,25
Bucnoeku OyTH OCHOBOIO JJIsi KOMIUIEKCY Marepiais,
1. XimiuHa OCHOBA rigpodobizyrouoi  cuHepreTuyHa  Aii  KOTPUX  JO3BOJIUTH
JOMIIIKM 3HAYHO BIUTMBA€ Ha KIiHLEBI (i3UKO-  OTPUMYBATH O6eToHn 3 BHUCOKUMU

MEXaHIYHl BJIACTMBOCTI ILIEMEHTHOI'O KaMEHIO
Ta 6ETOHY.

2. Kpewmmniiiopraniudai cmonyku OadaTbes
ONTUMAJIBHUMH IS TIJABHUINEHHS OCHOBHHUX
BJIACTUBOCTEH OETOHY 3a iX MIHIMaJIbHOTO
MIPOIIEHTHOTO BUKOPUCTAHHA y CKJIaAl O€TOHHOT
CyMIIlll  MiJBHINYIOTh MOPO3OCTIMKICTh Ha
30...45 %, BOJOHENMPOHUKHICTH B 2,5...3 pa3u,
MILHICTh TIpHU cTucKy Ha 11...15 % 1 MOXyTh

rigpoGoOHUMH Ta €KOHOMIYHO €(PEKTUBHUMU
BJIACTUBOCTSIMMU.

3. Tigpodobizyroui
KOJIbMaTyYOUYUM

JTOMIIIIKHA 3
epeKToM €  JIOMIIIKaMu
1HO3E€MHOT O BUPOOHMIITBA OCTaHHBOI'O
NOKONIHHA TEX MOTPeOyIOTh JOCKOHAIMX
JOCHIKeHb  iX  BIUIMBY Ha  LEMEHTH
YKpaiHCBKOTO BHMPOOHMIITBA Ta BJIACTUBOCTI
OETOHIB.
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