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CTPYKTYPOYTBOPEHHS B BETOHAX MIJPEMKOBHUX OCHOB

Meta. Pobora mepenbavae BUSABICHHS 3alIeKHOCTI CTPYKTYPHHX Ta MEXaHIYHUX BJIACTHBOCTEH OETOHY Bif
CKJIaly 3aCTOCOBaHHMX J00aBOK-MOAM(DIKATOPIB, XapakTepy 3MiH CTPYKTYpPHHX Ta MEXaHIYHHX BIIACTHBOCTEH
B 3aJIeKHOCTI BiJl CTPOKY TBEpiHHS OETOHY KOHTPOJBHUX 1 MoauGikoBaHHX 3paskiB. Meroamka. 3acTocoBaHi
MIKpPOCTPYKTYpHHH, (pakTorpadiqHuii, MikpopeHTI€HOCIEKTPAIBHUH aHalli3u Ta (hi3MKO-MEXaHi4HI BUIPOOYBaHHS
JIO3BOJIMIIM BHSIBUTH HEOOXiJTHI 3ajexxHocTi. Pe3ysbratn. MiKpocTpyKTypa LIEMEHTHOTO KaMEHIO IMpU DPIBHUX
yMOBax Mif00py OCTOHHHMX CYMIIICH 3alie)KUTh BiJl CKJIaqy 3aCTOCOBAHMX CHPOBHHHHMX MaTepialiB Ta TEXHOJOTIT
BUpOOHHMLTBA. B po0OTI NOCHIIKYIOThCS CTPYKTYpHI NepeOyloBH IIii 4Yac TyXaBiHHS OETOHIB Ha YKOPCTKHX
CyMilllaX Ta BIUIMB CKJIaJIOBUX YaCTHH KOMILIEKCHOI noOaBku-moaudikaropa ITJIKIT (Bupoonumrsa II1 «Jlorisy,
M. JIHIMpOmeTpOBCHK) Ha MOP(OIIOTi0, TUCIEPCHICTh Ta XiMIYHHHA CKIIAJ IIEMEHTHOTO KaMeHIO. Bu3HawaeThCs
TaKO)K MEXaHIYHI XapaKTepUCTHKH OETOHy Ui MigpeHKOBHX OCHOB. [lOCTIKEHHS CTPYKTYpHHX Ta (pi3mKo-
MEXaHIYHAX XapaKTEPUCTHK KOHTPOJBHUX 3pa3KiB Ta MOAM(IKOBAaHMX OCTOHIB HA PI3HUX CTAIisAX TY>KaBiHHA
MmoKazany, Imo 3actocyBaHHs rinepruractudikatopis [IJIKIT ykpaiHChKOrOo BHpPOOHHITBA CHpHSE (OPMYBAHHIO
HAHOCTPYKTypoBaHoro OeToHy. JlomaBaHHsi y ckian 100aBKM Ha OCHOBI CyIepIuiacTU(IKaTopiB MPUCKOPIOBAYIB
TBEpHAIHHS CHpHUs€ 3MEHIICHHIO JiaMeTpy IyYKiB HHUTKOMOMIOHMX KpPHUCTaJiB, IO 30UIbIIyEe CTPYKTYPHY
OJTHOPiAHICTB, CTAOUIBHICTh Ta MiABUINYE KOMIUIEKC MEXaHIYHHX XapaKTepHUCTHK OETOHy. 3aCTOCYBaHHS HOBHX
nosikapookcunataux 106aBok I1JIKIT y BUpoOHHITBI OETOHHUX CyMilllel Uit MiIPEeHKOBUX OCHOB JIO3BOJISIE BH-
KJIFOUUTH TIPONIApPIOBAHHS 3 TEXHOJOTl BHUPOOHHMLTBA MiAPEHKOBHX OCHOB. BiICyTHICTH CONBOBOI CKIIaI0BOI
y A00aBui cripuse MiJBUIIEHHIO TOBroBiyHocTi 6etony. HaykoBa HoBH3Ha. B po6oTi BusiBIEHO, M0 Moaudikaris
6erony komrmuiekcHoro nob6askoro ITJIKII cnpusie ¢opMyBaHHIO HaWOIIBII OXHOPIAHOI CTPYKTYpPH LIEMEHTHOTO
KaMEHIO, SIKa CKJIaJaeTbcs 3 KOMITAKTHUX KPHCTAIIB, OTOYEHHWX HHUTKONOAIOHMMH KpHCTaJlaMM, SIKi IIUIBHO
MePEIUIeTeH]I B MOPOBOMY IMPOCTOpi. Taka CTPYKTypa CIpHsi€ MaKCHMAIBHIM XapaKTePHCTUKAM MIITHOCTI OeTOoHy
mpu CTUCHEeHHI. [Ipy I[bOMy NpOMapIOBaHHS 3a TPANUIIIMHOIO TEXHOJIOTIEI0 CIpHsie 30LTBIICHHIO PO3MIpiB
MEPBUHHUX ETPUHTITHUX KPHUCTAJIB, IO MAaOTh CXWIBHICTh O PECTPYKTYpH3allii y mpoleci eKciuryaTamii 3ai-
300eTOHHUX BUPOOiB Tipu Temieparypax Omm3pko 20° C. IIpakTHYHA 3HAYUMICTh. PerymoBaHHS TEXHOIOTIYHUX
mapaMeTpiB BUPOOHUIITBA MIAPEHKOBUX OCHOB, a CaM€ — 3HIDKCHHS TEMIIEPaTypH MPOMAapIOBaHHS, a00 BIITyUCHHS
i€l omepamii i3 TEXHOJOTIYHOTO IIMKITy BUTOTOBJICHHS 3a1i300€TOHHUX IIMalN, Ipu BuKopucTanHi godasku [TJIKII
JTO3BOJISIE MiABUIIUTH CTPYKTYPHY OXHOPIAHICTH 1 CTaOUIBHICTH, 30LIBIINTH LIIBHICTH OSTOHY Ta B Pe3yibTaTi
MO3UTHBHO BIUIMBATH HA HOTO JOBTOBIYHICTb.
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Beryn

CygacHW# cTaH 3aJ1i300€TOHHHX ITiAPEHKOBUX
OCHOB B YKpaiHi notpeOye HE TIJIBKU PETYISIPHOTO
OHOBJICHHS JJIS TIOTIEPEIKCHHS OOMEXCHb Y IIIBU-
JIKICHOMY PEXHMI IOTATIB, ajie 1 Ma€ HeOOXiaHICTh
B PEKOHCTPYKIIi JJIsT BIPOBADKEHHS IMBHIKICHOTO
PYXy MoAiOHO 3aJIi3HUYHUM TPAHCIIOPTHHM Mepe-
’KaM PO3BUHYTHX KpaiH cBiTy. [l BpoBaKkeHHs
MIBUIKICHOTO PYXy Hallla ep’kaBa Ma€ BCi IepeBa-
TH: BETUKUI HAyKOBUI Ta IPOMHCIOBHI MOTEHL-
anu, Oarati poIoBHIIA SKICHOTO TPaHITy, PiYKOBO-
rO Ta KBapLOBOTO TICKYy, BEIUKY KUIBKICThH IIe-
MEHTHUX 3aBOMIB, Ma€ CHUPOBHHHY 0a3y A BU-
pPOOHMITBA SIKICHUX BITYM3HSHUX MOAM(IKATOPIB
[IEMEHTHOTO KaMeHIO B O€TOHAX Ta PO3BUHYTY Me-
TaxypriiiHy IpOMHUCIIOBICTh. AJie 3acTapiia TEXHO-
JIOTis BUPOOHHIITBA, BIJICYTHICTh HAJIEKHOTO KOH-
TPOJIIO 3a BIATOBITHICTIO TOKa3HUKIB SKOCTi CHPO-
BHHHHX MaTepialiB CTBOPIOE IHOAI TIpoOIeMH
3 JIOBIOBIYHICTIO BHUTOTOBJICHMX B  YKpaiHi
3a11300€TOHHUX MiAPEHKOBUX OCHOB. Tak, 3a cra-
TUCTUYHMMHU HaHUMH, OuIbine HDK 50 BiACOTKIB
aBapiif Ta CXOMiB BaHTOXKHHUX BaroHiB Ha IEPero-
HaxX Mepexi 3ali3HuIb YKpaiHd MOB’s3aHO i3 cTa-
HOM KOJIITHOTO TOCIIOIapCTBA.

3amizobeToHHI mmany Ta 0e30aracTHe MOCTOBE
[IOJIOTHO € HAWOUIBII BiAIIOBITAJILHUMHU 3a Oe3Iey-
HY eKCIUTyaTallif0 3aJli3HUYHUX KOJil 1 Oe3neuHuit
pyXx moi3miB. B yMoBax iX eKcIuryaTallii ImoemaHy-
I0ThCS 3HAYHI JUHAMIYHI HaBaHTa)XXCHHS 3 arpe-
CHBHHMM BIUTMBOM OTOUYYIOYOTO cepemoBuma. To-
My, HapsQy 3 BUKIIOYEHHSM MPUYMH YTBOPEHHS
MaKpOKOHIICHTPATOPiB HAMpYyXCHHsI B OCTOHI
MiAPEHKOBUX OCHOB, HEOOXiMHO 30UIBIIYyBaTH
CTPYKTYpHY OJTHOPIJHICTH SIK IIEMEHTHOTO KaMe-
HIO, TaK 1 KOMIIO3WIIIfHOTO Marepiany — OeToHy
B LIJIOMY, IO 3HWXKYE BIPOTIAHICTH BUHUKHEHHS
TPIIIMH, a TaKOX MOMEPEIKY€E CTPYKTYpHI Iepe-
OyIoOBH IIEMEHTHOTO KaMEHI0O B TIpOIleCi eKc-
ryatamii [2—-3, 5, 10, 18—20].

MeTta

JocnimpkeHHs CTPYKTYPOYTBOPEHHSI B OETOHAX
3 BUKOPHCTaHHSAM BITYM3HSHUX KOMIUIEKCHHUX O-
6aBox IIJIKII mnst BUpOOHHUIITBA 3aTi300€TOHHUX
MiIpEHKOBUX OCHOB Ta BUSBIICHHS BIUTUBY Oe€3-

HpomapoBaIbHOI TEXHOJIOTIT Ha (GOopMyBaHHS Lie-
MEHTHOTO KaMEHIO Ta Oro CXMJIBHOCTI 10 peKpuc-
Tai3alii B Mporeci eKCIuTyararii.

06’exmom Oocnidacenns Oynu OETOHU Ha OC-
HOBI KOPCTKUX CYMIIllel Ha Pi3HUX CTaMifX TyKa-
BiHHSI, SIKi MOIH(IKOBaHI BITYU3HIHOIO JTOOABKOIO
ITJIKII BupoOuuursa I1IT «Jloris», M. AHinponer-
POBCBK.

MeTtoanka

B po6ori 3acTocoBaHO Makpo- Ta MiKpOCKOTIiY-
Hi, PpaxTorpadiuHi Ta MiKpOpPEHTTEHOCTIEKTPaJIbHI
METOAU JOCHTIKEHHSI CTPYKTYpH LIEMEHTHOTO Ka-
MeHIO Ta (i3UKO-MeXaHiuHi BUIpoOyBaHHS OCTOHY
Ha Pi3HUX CTadiAX Ty>KaBiHHS.

HochimkeHast B obmacti po3poOku Oe3mporia-
PIOBAJIBHOI TEXHOJIOTiI BHPOOHMIITBA OCTOHY IS
3aJi3HMYHHUX 1IN BUKOHYBAJIM 0arato BUCHHX,
y TOMY 4YHCIi BYEHMMH XapKiBCbKOI HayKOBOI
ko [4, 13—14, 16—17]. OcHOBHUM 3aBIaHHSIM
OyJI0 MiIBUIICHHS JOBrOBIYHOCTI Ta HAIIHHOCTI
0ETOHHUX KOHCTPYKLiH nuisxom BBeaeHHs | % Bix
MacH LEMEHTY XJIOpHIYy Kajblito Ta podasku C-3
[4, 13—14, 16]. 3acTocyBaHHS XJIOPiOHIB B T0OABIII
JO3BOJISIE TIPUCKOPUTH TPOLECH TBEPAIHHSA, aje
Opd LBOMY HEMOXJHMBO BHKJIIOUAaTH IPOLECH
peCTPYKTypH3allii IEMEHTHOTO KaMeHIO B MPOIieci
eKcIuTyaralii BUpOOiB, sIKi LIBHIKO, MPOTIroM 1—5
POKiB, pyiHYyIOTH OeToH [18].

[HIMM anbTEepPHATUBHUM IUIIXOM € 3acTOCY-
BaHHsS HOBOI TEXHOJOTIi, siIka 3a0e3medye BHCOKI
¢i3uKo-MexaHIuHI XapaKTEpUCTHKH OETOHY Ta
BOJHOYAC TIONEpeUKye PYHHIBHI NpOLECH SK Ha
MMOBEPXHi, TaK i3 cepenuHu OeronHy. [lomiOHi xa-
PaAKTEPUCTUKH MOKHA JOCSTHYTH TIiIBUIICHHIM
CTPYKTYpPHOI OJJHOPITHOCTI Ta AUCTIEPCHOCTI KPHC-
TaJIiB MEMEHTHOT'O KaMEHIO 3a PaXyHOK iX Moaudi-
Kallii, 3MEHIITYIOYH KamiJsIpHy 1 301IbLIYI0UH Telie-
By mopucTicTh. [Ipyn npoMy mOTpiOHO BHKIIOYATH
MOJJIUBICTh BBEICHHS B OCTOH CHPOBHHHUX Mate-
piaJiB, 110 MarOTh 3[aTHICTh BCTYHAaTH B MPOILECI
eKcrutyaranii BUpoOiB y BiZHOCHO IIBUAKOIUIMHHI
XiMi4HI peakilii, IKi CTBOPIOIOTh HOBi (pa3o0Bi CKiIa-
JIOBI 3 TUTOMUMH 00’ €MHHMH XapaKTEPUCTUKAMH
TaKUMH, IO BIAPI3HAIOTHCS BiJl PEKPHCTANIi30Ba-
HuX ¢a3. Kpim Toro, BaxXIMBO 3/ilICHIOBATH CyBO-
pHii KOHTPOJIb 3a TOTPUMAaHHAM BUMOT J€PKaBHUX
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CTaHIApTIB, Y TOMY YHMCII 32 SIKICTIO QpaKLiifHOro
PO3CIBY KpyIHHX 3allOBHIOBAUiB Ta BUKIIOYCHHSIM
13 CHpPOBHHHHUX MaTepiasliB MEeOCHI0 3 KPUCTAIAMH
cmoau abo KalbIUTY, SKi MEPEeBUILYIOTH PO3MIp
rpaHeili mebeHto, Tt 3a0e3nedeHHs aaresil 1o 1e-
MEHTHOTO KameHto [2—3, 5, 18]. Jlnsa mpibnmx 3a-
TIOBHIOBAYIB, sIKi 3aCTOCOBYIOTBCS JUISi BUPOOHUII-
TBa MMan B YKpaiHi, KpiM BMICTy peakLiifHOCIpo-
MOJKHOTO KOMIIOHEHTY, HEOOXiTHO CYBOpO KOH-
TPOJIOBATH BMICT BamHAKY Ta TJIMHO3EMHHUX
TPYIOK, Ki € KOHUEHTPaTOpaMH HampyTH Iif Yac
eKCIUTyaTallii maIperKkoBUX OCHOB [5].

Taxum 9MHOM, TIPW BHKJTFOYCHHI BCIX MOJKITH-
BUX BHIIQJIKIB (POPMYBaHHS CTPYKTYPHHUX MakKpo-
HEOJTHOPITHOCTEH, HEOOXiHO 3a0e3leYeHHs MiK-
POCTPYKTYpHOI OTHOPIAHOCTI IIEMEHTHOTO Kame-
HIO, K HaWciabmoi JaHKH B KOMIIO3UTHOMY
ckinani OeToHy. 3a3HaueHa MeTa JOcATaeThest Oa-
ratbMa METOJaMHU: JUCTIEPTYBaHHSIM Ta
MOAM(QIKAIIE€0 ITEMEHTHOTO KaMEHIO, 3MEHIIICH-
HSIM JIOJII IIeMEHTY B OCTOHHIHM cywilni, 3MEHIIIeH-
HSIM 3aCTOCOBAHOI BOAM 3aTBOPIOBAHHS 32 PaXyHOK
mIacTUdikyounx M100aBOK. Y CBOIO 4epry, 3MEH-
IICHHS O LIEMEHTY 3IIHCHIOETBCS 3a PaxyHOK
abo 30imbIIEHHS A0JII KPYyNHUX a0 IpiOHHX 3a-

MOBHIOBaYiB, a00 3aMIlIeHHsAM [IONi  MICKY
IPaHITHUM BIZICIBOM, abo 3aCTOCYBaHHSIM
MiHepanbHuX  no0aBok.  [lomiOHI  mpuitomu

MiABUINEHHS (i3UKO-MEXaHIYHUX BIIACTHBOCTEH
0eToHY 1O OHOMY ab0 B KOMITIIEKCI 3aCTOCOBYBa-
nvcs OaraTbMa aBTOpPaMU Ta CHPHUSUIN 301IbIICHHIO
JTOBTOJIITTS. Ta EKCIUTyaTallilHUX SIKOCTEH OETOHY
[2—-5, 12—-13, 15-16]. Ane HeoOXimHI BHCOKIi
¢i3uKo-MeXaHIuYHI  XapaKTEepPUCTUKA 1  JIOBTO-
BIYHICTh OETOHY JOCI aKTyallbHi AJIsl BAKKO HaBaH-
TaXEHUX 3aT1300€TOHHUX BUPOOIB — MiAPEHKOBUX
OCHOB, SIKi TIPAIIOIOTH B arPECHBHOMY CEPEIOBHIII
NpY 3HAKOMEPEMiHHUX [UKIIIYHUX HaBAaHTAKECHHSX
Ta Temreparypax.

Jns  BOpPOBAaJDKEHHS HOBUX TEXHOJIOTIYHHX
pO3po0OK B rajny3i BUPOOHHUIITBA OCTOHY IMiapeii-
KOBHX OCHOB HEOOXiHO PETEeNbHO AOCIIAUTH MO-
JKIMBI PU3WKK BIUIMBY J00AaBOK Ha KOPO3iiHY
CTIMKICTh apMaTypH i OETOHY, BUBYATH BILUIUB 3Ha-
YHOT'O 3HIDKEHHS TeMIlepaTypu po004oi 30HH Mpo-
MapIOBAILHUX YCTAaHOBOK Ha CTPYKTYpHI Ta (i3u-
KO-MEXaHI9HI XapaKTEPUCTUKHN OCTOHY.

OTxe, B Tiporieci BUKOHAHHS poOoTH OyiH 1mo-
CTaBJICHI TaKi 3aBAaHHS:

— BUSIBJICHHS  BIUIMBY  XIMIYHUX  J00aBOK
1 3MIHM MAacOBHX CIIBBIJHOIIEHb CHPOBUHHHX
KOMITOHEHTIB Ha CTPYKTYpHi 1 (pi3uko-MexaHidHi
XapaKTePUCTUKH OCTOHY;

— BUSIBJICHHS BIUIMBY 3HAYHOT'O 3HMKCHHS TCM-
neparypu pobodoi 30HM MPOMaproBabHUX ycCTa-
HOBOK Ha CTPYKTYpHi 1 (i3MKO-MEXaHiyHi Xapak-
TEPUCTHKU OETOHY.

3 miTepaTypHHX JaHUX 3’dCOBaHO, IO
CJIEKTPOIITH Ha 0a3i cyiab(haTHHUX Ta POIAHHUCTHUX
KOMIUIEKCIB 3 JIOJIaBaHHSM HITpaTiB — CKJIaJOBi
CONTLOBOTO KOMIUTEKCy XimiuHoi mobaBku [1JIKII,
O TIPUCKOPIOIOTH  TBEPHiHHA, MAalwTh abo
HaAMOUIBII BHCOKY PO3YMHHICTH Yy BOMI, SIK Y BHU-
najaKy HiTpaTHUX CKIanoBuXx (puc. 1, a), abo 3Hau-
HO OOMEXEHI TeMIIepaTypol0 PO3YWHY, SIK Y BH-
najuKy cylib(haTHUX CKIagoBux (puc. 1, 0).
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Puc. 1. Po34rHHICTH B BOJIi KOMIIOHCHTIB
komrutekcHoi qo6aBku [TJIKIT, 110 mprcKoproroTh
TIpOLIEC Ty>KaBiHHs OeToHy [15]

Fig. 1. Solubility in water of PLKP complex
additives components that accelerate the process
of concrete hardening [15]

SIKIIIO OTHOKOMIIOHEHTHI TO0OaBKH, 1[0 MICTSTh
HITpaTH, 3a00pOHEHI YUHHUMHU pasime
CTaHJIapTaMu JO 3acTOCYBaHHS y BHPOOHUIITBI
MOTNEPEAHBOHANPY)KEHUX ~ KOHCTPYKIIH  3ai30-
OCTOHHUX OCHOB, TO Y KOMIUIEKCI 3 IIIacTH-
¢ikaTopaMu pi3HOTO poAay, sKi € iHridiropammu
KOpo3il MeTany apMmMarypu, TMpd 3HAYHOMY
3MEHIIICGHHI ~ iX  KOHIIGHTpallii B  CKJIami
0araToKOMIIOHEHTHOIL XIMIYHOT n00aBKH
B OCTOHHOMY  PO34YHWHI, X  3aCTOCYBaHHS
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TEOPETUYHO Ta  TEXHOJOTIYHO  BHIIPABIAHO.
Po3unHHICTE HUTpATIB B Aiana3oHi TeMIIepaTyp Bif
0 mo 100 °C pmocuth Benuka, IO CHPUSE
cTab1IbHOCTI BJIACTUBOCTEN OyIb-siKOi
KOMIUIEKCHOT I00aBKH, y CKJIaJl sIKOT BOHH BBEJICHI.
Ta, HaBmaku, 3 OTJIAAY Ha 3aJE€KHICTH PO3UMHHOCTI
cynb(haTiB y BOJI 3aJIe)KHO BijJ Temreparypu (IuB.
puc. 1, 6), MOXXHa 3ayBaXUTH, IO ONTHMAIHHOIO
TEMIIepaTyporo  Iii Jo0aBku 3  cyibdaramu
€ Temneparypa 33—50 °C.

Ale UbOro He MOXKHA CKa3aTH NpO T0OaBKH,
10 MICTATH XJI0p. ToMy 1110 XJIOp € KaTaii3zaTtopoM
MIPOIIECIB PECTPYKTypH3aIlii IEMEHTHOTO KaMEHIO,
Ta TpU HAMMEHIIMX WOTr0 KOHIEHTPALisfiX BiH
CIpusie TEepeACTPOKOBOMY pPYHHYBaHHIO OETOHY,
SAKHA Tpamioe B yMOBaX 3MIiHH CE30HHHUX
TEMIEPaTyp MPH MiABUIICHIM BOJIOTOCTI MOBITPS
abo mizx armMoceparmu onanamu [ 18], Ta fioro 3actocy-
BaHHs 3a0oponeno 3rigHo 3 JCTY b B.2.6-145:2010
[8]. XimopBMICTHE CepeIOBHIIE 3aCTOCOBYETHCS TS
NPUCKOPEHUX METOJIB OLIHKHM MOPO30OCTIHKOCTI
OetonHiB [6] Ta IS aHTHOAKTEPIALHOTO 3aXHCTY
Oeronnux criopyn [12].

OmHuM 3 HaWBaKIMBINIMX  CHPOBHUHHHUX
MaTepiamiB BUPOOHMIITBA IIMAJI € I[EeMEeHT. Bin
BIZIITOBITHOCTI HOTO XapaKTePUCTHK HOpMaM CTaH-
napty ACTY B.B 2.7-46:2010 [7] 3anexatb CTpyK-
TYpPOYTBOPEHHS MiJ] 4ac B3a€MOIi 3 KOMIIEKCHOIO

I00aBKOO LIEMEHTHOTO KaMeHIo, ¢izuko-
MEXaHIYHI XapaKTEPUCTUKH Ta JIOBTOBIYHICTH
3a;i300eToHHMX ~ BHpOOiB. [lpu  mimBuILeHiH
My)KHOCTI ~ LeMeHTy  (BimHOCHWIT  KoedillieHT

myxHOCTi (Na,O + 0.658 K,0) 6impmmiii 3a 0,6 %
[7, 8, 18]) B mpomeci rigparamii Ta mig dYac
eKCIUTyaTalii MmiIperKoBUX OCHOB BiJI0OYBa€ThCS
peaxirist XiMigHOT B3aEMOJIIT JIYT TIEMEHTY 3 KHCIH-
MU 3allOBHIOBAaYaMHU, sIKI 3a CTaHIapTaMd He
MMOBMHHI MICTUTH Oinbire HDK 50 MMOIB/I
JOKCHUITy KPEMHII0 PO3UYHHHOTO B JIyrax [8§, 9].

3a mep)kaBHUM CTaHAapToM [8] B mOpTiIaHIIe-
MEHTI CITiBBIIHOIIICHHS 32 MacOI0 KajbIliii OKCUIY
JIO CHUIIIIIA JTIOKCHIY MOBHHHO CTAaHOBHTH HE Me-
Hime Hik 2,0, a MacoBa JacTKa MarHiii OKCHUIy HE
MOBHMHHA TIepeBHITYBaTH 5 %, BMICT CIpKH y Tiepe-
paxyHky Ha SO; He TOBUHECH MEPEBHIYBATH
3,5 %, ane Oytu Oimpme HiX 1 % (Mac.), TIHH
He Oinpme 1,2 % (Mac.), BMICT XJIOpHA-IOHIB He
noBuHeH  nepeumryBatn 0,1 %  (mac.).
TpuKkanmbpIlieBUI amfoMiHAT y CKJIAIi IIEMEHTY He
TTOBHHEH TiepeBUIyBatu 8 % 3a macoto [8].

SKicTh UEMEeHTY AMBPOCIiBCBKOTO 3aBOAY
LT I-500 mnst BUpOOHUIITBA 3ATI300€ TOHHUX IIITTAT
MepeBipsUH 3a PPaKIiHUM, XIMITHIM CKJIIAZIOM Ta
aKTHBHICTIO. 3a cepTH(}IKaTOM SIKOCTI EMEHT BiJ-
NOBiJa€ BKa3zaHOMY cTaHiapTy. [lepeBipka akTuB-
HOCTI IIEMEHTY BHSIBWJIA BIAMOBITHICTE Mapili
nopmianaunemMenty M400. OiriHka (QpakiiiHOro
CKJIaJy TMOKa3aja, 10 00’€MHHUI BIICOTOK YacToK,
mo Oinbme 80 MM ckmamae 1o 6 % (puc. 2), mo
He mepeBHuInye 15 % Bu3HaueHUX cTaHmapToMm [8].
3a pesynpTaTaMH MIKPOPEHTI€HOCIEKTPAIBHOTO
aHalizy, B MepeBaKHil OLTBIIOCTI CIEKTPIB BMICT
amroMiHaTHOT ¢a3d y IepepaxyHOK Ha OKHUCIH
Al,O;, nopisaroe 8,96 % (puc. 3-4).

Bwmict amominaTHOI ¢a3u cknamae 5S—10 % mns
OLTBIIOCTI HOPMANBHUX IIEMEHTHUX KITIHKEpIB.
®daza mpeicTaBlicHa TPHUKAJIBIIEBUM aJTIOMIHATOM
Caz;AlLOg, 1CTOTHO 3MIHEHHM 3a CKJIAIOM, a 1HOMI
1 32 CTPYKTYpoOIO, 32 paXyHOK CTOPOHHIX iOHIB,
ocobmmBo Si*', Fe’*, Na” i K" [1], ame srimmo
3 JICTY b B.2.7-46:2010 [7], Bwmict 1i€i ¢a3u
B IEMEHTaX, SIKi 3aCTOCOBYIOTHCS y BHUPOOHUIITBI
3a1i300€TOHHMX IIITajl, He TIOBHHEH ITCPEBUIIYBaA-
™ 8 %. B Hamomy BUNAgKy KUTBKICTh BKa3aHOI
anroMiHaTHOI (a3u ckiamae B cepenHbomy 8,96 %
(mac.). AmromiHaTHa (Da3a MIBUAKO pearye 3 BOJO0
1 MOXe BHKIHMKATH HeOakaHe WIBHUIKE CXOILTIO-
BaHHS, SKIIO HE JOJAHHWH KOHTPOJIOIUYWH CXOI-
moBaHHs areHT [11]. Kpim Toro, 11s daza € mBua-
KOPO3YMHHOIO B JIYTax i KHCIOTaxX Ta 3a CTPYKTyp-
HUMH XapaKTEPUCTHKAMHU TiIPOOKCHIIB € CTPYyK-
TypHO HecTalinbHOI0. B mpormeci ekcruryararii
KpyITHI KPUCTAJId ETPHUHTITHOI (a3H, sKa MiCTHThH
ATIOMIHIM Ta CIpKy, pO3MagalOThCs Ha JPiOHI.
B mpormeci mnepeOymoBu Timpar-ioHH TiepeMi-
IIYIOTHCS 3 YTBOPSHHAM HOBOI (pa3u 3 HOBUMHU Iia-
paMeTpaMu KpHCTaJTi9HOI PENITKH Ta BTPATOIO
CTPYKTYpHHUX 3B’sI3KiB BcepenuHi OeToHy. 3 ypa-
XyBaHHSM HAasBHOCTI XJIOp-iIOHIB y OUIBIIOCTI
TOCITIKYEMHUX YacTOK IIEMEHTY (TIPUIOMY y JBOX
3 JIeB’ATH KOHTJIOMEPAaTHHUX YaCTOK KOHIIEHTpAIlis
XJIOPY TEPEBHIIYE IOMYyCTUMI HOPMH 3a JEpiKaB-
HuUM craHgaprom [8] B 1,9-2,7 paziB), peaxmii
pecTpykTypu3amii $pazoBUX CKIAZOBUX IIEMEHTHO-
ro kamenro mpu 20 °C B mporeci eKcInTyartarii
BUPOOIB MPOXOAATH 3 MPUCKOPEHHSIM ITiCIIs HACH-
YeHHS! BOJOI0 OETOHY IpH KOJNHMBaHHI TeMmepaTy-
pu Omuszpko 0 °C. Ilpu 11bOMy XJIOp BHCTYIIa€e
SK KaTai3aTtop pecTpyKTypu3aliiHux mpomecis [18].
B mpomeci TyxaBiHHS OeToHY (IPHUCKOPEHOTO
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BIIPOJIOBXK 8 10 a00 MOAANBIIOTO TY>KaBiHHS)
3MIHIOETBbCS BOIHEBHI MOKa3HUK I'€JI€BOT YaCTUHH
MDKKPHCTATIYHOTO PO3YHHY, SKAH MICTUTh PO3-
YHHHUM ~ TIIPOOKHC  KalbIlif0, TpPH  LOMY
3MIHIOETBCS 3JIaTHICTh XJIOPBMICTHOI (pa3u, II0
pearye 3 cynsdar-ioHamu, 30epiratu BIacHy
CTaOIIBHICTh 1 MPHU3BOAUTH 10 ii poskmanxy. Ce-
penHs KiABKICTh XJIOPY HE MEPEeBHIIYE AOMYCTUMI
3Ha4YeHHs cTaHxapty Ta ckiagae 0,08 % (mac.).

BwmicT Marmito B IeMeHTI BigmoBigae HOpMam
Jep>KaBHOTO cTaHAapTy. [IpuBeneHa My XHiCTh Lie-
MeHTy nepesuiye 0,6 % Tta cknanae 0,84 %, mo
HE IONepeKae BUHUKHEHHS JIy>KHOKPEMHI€BOKHCIIOT
peaxiiii B mpoIleci eKcIuiyarallii 3a1i300€TOHHUX
Bupo0OiB [18]. [Ipu anami3i mpuBeneHOI JIy>KHOCTI
HE BUKOPHCTOBYBAJIN PE3YJIbTAaTH aHANI3Y CHEKTPY
4 Ha puc. 4, TOMy II0 BOHHU PIi3KO BiIMIHHI BiJ
CIICKTPIB IHIIMX YaCTOK IEMEHTY i € aMOp(HOIO
CKJIOBHJTHOIO ()a30I0 3 BEIIMKUM MICTOM OKHCIIB
KpEMHIIO, aJTIOMIHIIO Ta HATpilo, SKa 3HAYHO
BIZIPI3HSETBCS 32 MOPQOIOTIYHHMHU O3HAKAMH BijI
IHIINX 9aCTOK (HAsBHICTIO OKPYTJIHX (opm).

Bwict cipku nmmie B 0HOMY 3 KOHTJIOMEpaTiB
KIIIHKEpHUX YaCTOK IIEPEBHIIYE HOPMATHUB CTaH-
JapTy Ha | MacoBHil BiICOTOK, MPH TOMY CEepelHiit
BMICT CipKH 3a po3paxyHkoM Ha SO; ckiazae

Puc. 2. Burnsan uemenrty
AMBpOCIiBCHKOTO 3aBOAY, X 100

Fig. 2. View of Amvrosiivskyi
cement plant, x 100

* 30mkm ' BnextpoqHoe waodpaneHne 1
Gl O [Na|Mg[ Al [ Si [S]CI[K]Ca][Ti] Fe
1 [35,15/0,02(0,24{1,1210,67|1,06/0,19|0,44}48,67|0,32| 2,12
47,23|0,28]0,41] 0,44 |10,75/0,25] 0 0,13{39,970,03| 0,59
48,98|0,27|0,18/0,93 1,21 |0,92|0,27|0,18{46,06| 0 |1,07
52,22/0,11|0,28/ 0,76 | 8,29 1,79/0,01]0,2535,32| 0 |0,98
40,65|0,34|1,06/10,53| 2,52 |0,33/0,08| 0,4 [30,03]0,46/13,59

(LN NS ] | )

Puc. 3. MikpocTpyKTypa Ta XiMIYHHI CKIIaJl 4aCTOK
uementy 111 I-500, % (mac.).

Fig. 3. The microstructure and chemical composition
of cement particles PTS I-500% (wt.).

30mMKm ' SnektpoqHos wsobpavesie 1

el [Na|Mg| AL | Si | S [CI|[ K| Ca | Ti | Fe
1 [31,18]0,13]1,01] 8,77 [ 3,19 |0,67[0,09]0,46|37,24(0,52[ 16,76
2 [428]03]02]7,75]636]05] 0 ]0,18[36,95]0,22] 4,79
3 148,67/0,02|0,28/ 0,79 [9.48 |1,12] 0 |0,36]38,07]0.16] 1,05
4 |49,6 |6,84|0,06]11,5227,43]0,22]0,08]0,11] 3,76 |0,11] 0,28

Puc. 4. MikpocTpyKkTypa Ta XiMIYHHH CKJIaJ{ 4aCTOK
uementy 111 1-500, % (mac.).

Fig. 4. The microstructure and chemical composi-
tion of cement particles PTS [-500% (wt.).

3 puc. 3—4 BHAHO, IO B OJHOMY 3 J€B STH
KOHTJIOMEPATiB IIEMEHTHUX YACTOK KITBKICTh CipKH
y mepepaxyHok Ha SO; MEpeBUIye€ HOPMU CTaH-
napty (8] Ha 27,7 %.
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[lincymoByroun yci BHIIe MepepaxoBaHi
HEJONIKH XIMIYHOTO CKIIAy IEMEHTY, TPU HOTO
rigparaiii MOXKHa OYiKyBaTH YTBOPCHHS ITEpEBaXK-
HO KpPYITHUX KPHUCTAIIiB ETPUHTITHOI (a3u, sgKa Jer-
KO PO3UUHSIETHCA y KHCIOTax Ta JIyrax, KpiM TOTO
CXWJIBbHA JI0 PECTPYKTYPH3AI[IHHUX TPOIECIB IpH
3HAKONEPEMiHHUX TeMIlepaTypax Ta IiJIBUINEHIH
BOJIOTOCTi, sIKA Ma€  HEBEJIMKY  MIIHICTh
1 IITBHICTh Ta Ha MOPSAIOK MEHIIY JOBTOBIUHICTH
B 3aTi300€TOHHUX BUPOOaX MiAPEHKOBHX OCHOB,
HDK B aHAJIOTIYHUX BUPoOax i3 3BUUANHOTO MOPT-
naHaneMeHTy. Takuid eMEeHT 3aCTOCOBYEThCS IS
MIBUIKICHOTO OyIiBHHMIITBA 30ipHHUX 3aii300e-
TOHHUX KOHCTPYKIIH, $IKi 3aCTOCOBYIOTBHCS JIJISI
BHYTPILIHBOTO 03400JI0BaHHS IPUMILLCHb.

Mopdororis i XiMidyHWA CckIax 3M0T0YHIBCh-
KOro IIeMEHTy HaBeleHO Ha puc. 5 Ta Tab6m. 1.
Oninka QpakmifHOro ckigagy TMokKasana, 1o
00’e€MHHI BIZCOTOK YacTOK, 10 Ouibine 80 MKM,
MPaKTUIHO BiACYTHIN (pHC. 5), MO HE TEPEBHIILYE
15 % Bu3HaueHux cTanmaapTom [8].

r . N L .
- >3 . ‘f
} A o ;

Puc. 5. MikpocTpyKTypa HEMEHTHIX 9aCTOK
uementy [11] I-500H BupoOrunTBa [IpAT
«Bonunb-I{ementy», x500

Fig. 5. Microstructure of cement particles of cement
PTS I-500N, production of JSC «Volyn-Cementy, x 500

3 puc. 5 BUAHO, MO YaCTKH IIEMEHTY MaroTh
BUCOKY JHCIIEPCHICTh (CIOCTEPIra€ThCs JIMIIE
OJIUH KOHIJIOMepat y modi 30py). LlemeHT Mae Ta-
KU GpakiiiHuid cxiram: Qpakiiist po3MipamMu Oiis
30 mxm ckaagae 10 %; 15 mxm — 10 %; 7 MkM —
30 %, Ta Big 0-3 MM — 50 %. [piOHuii po3mip
bpakmii meMeHTy 30UTbIIye WOro peakmiiHy
CIIPOMOXKHICTh Ta MPHUIIBUIIIYE TPOIEC CTPYKTY-
pPOYTBOpEHHS B OETOHAX.

Tabnuns 1

XiMiuHHMH CKJIAX MOCTIT0OBHO CKAHOBAHHUX
Mikpoo0.acreii 3anpecoBanoro uementy I I-500H
BupoOHuuTBa [IpAT «Bosnnb-LemenD»

Table 1

Chemical composition of sequentially scanned
microareas of pressed cement PTS I-500N and
production of PJSC «Volyn-Cement»

Enement Macosuii %
oK 40,97 34,95 41,24 34,76
NaK 0,40 0,44 0,40 0,43
Mg K 0,35 0,44 0,40 0,38
AlK 1,72 1,99 1,81 1,90
SiK 6,63 7,48 6,77 7,31
SK 1,90 2,17 1,96 2,11
KK 0,82 0,86 0,78 0,90
CaK 44,44 48,44 43,74 49,13
TiK 0,23 0,29 0,25 0,25
FeK 2,54 2,94 2,65 2,82
Bceroro 100,0 100,0 100,0 100,0

BukoHaHi B po0OOTI IOCHIPKEHHS IOKa3alu
BiJIIOBITHICTh IIEMEHTY OUIBIIOCTI TTOKa3HUKIB
HOPMOBAHHX IIIOYUMH CTaHAAPTaMH Y KpaiHH.

CuiBBIAHOIIEHHS  OKCHIIB  KaJbLIKO  Ta
KPEMHII0, HAasSBHICTh XJIOP-iOHIB, KOHIICHTpAIlisl
AOMIHATIB Y TepepaxyHKy Ha OKCHJ aTFOMIHIIO
(3,5%(mac)), a Takok GpaKkmiifHAN CKIIaa IIEMEHTY
BiJINIOBIIAIOTh BUMOTAM JIiFOYUX CTaHJIAPTIB.

CepenHiii Koe]illieHT TpPUBEIEHOI JIy>KHOCTI
nementy I I-500H ctanoButs 1,24 %, mo Oinb-
1Ie HiX yZIBiUi NMEpEeBUILyE HOPMATUBHHMA IOKa3-
Huk, BusHauenuit JICTY b B.2.6-145:2010 [8].
BiporimHicTs BHHUKHEHHS JTy>KHO-KPEMHI€BOKHUCIIOL
peakiii B mporeci eKcIulyaTarii 3aj1i300eTOHHHX
BUPOOIB 3 JOCTIXKYEMOTO IIEMEHTY IIiJ{BUIICHOT
JY’)KHOCTI TIOCHJIFOETBCS TOMY, IO OUTBIIICTH PO-
JTIOBUII] PIYKOBOTO ITCKY, 3aCTOCOBAHOTO Yy OyIiBe-
JIBHOMY BUPOOHHUIITBI Ta BUPOOHUITBI
CreriaspHUX 3a1i300eTOHHUX BHUPOOIB B YKpaiHi,
MaroTh OiTbITIe HidK 50 MMOJIB/T TIOKCHITY KPEMHIIO
PO3YMHHOTO B Jyrax.

Bwmict okcuay cipku B ieMeHTi ckiianae 5,07 %
MacOBHX, IO TEPEBHUIYE MAKCHMAaIbHUA HOpMa-
TUBHUH moKa3HUK y 1,45 paszy. Cipka BXOIUTH
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y CKJIaJl BETUKUX CTPHHTITHUX KPHUCTAJiB, AKi Ha
OCHOBI MIIIEHOI MaTPHIll PIBHOOCHUX LEMEHTHHX
KPHCTAIIB 3HIKYIOTh CTPYKTYPHY OTHOPITHICTE Ta
CIIPUSIOTh YTBOPEHHIO JOJTATKOBOI ~ MIK-
POTIOPUCTOCTI, sIKa TOJICTIIYE BCMOKTYBAaHHS BO-
JIOTH OETOHOM 3 aTMOC(EPHOTO TTOBITPSI.

JlocmimkeHHs: ~ BUKOHYBAJIUCS  TakOoX  Ha
nementi 11 [-500H supoOuunrBa ITAT «Xaii-
nennOepriieMeHT  Ykpaina», M. JIHimpomzep-

KUHCBK. MopdoJIoTif0 9aCTOK Ta XIMIYHHHA CKJIaxd
[IEMEHTY HaBEJIEHO Ha puc. 6—7.

Puc. 6. Mopomnoris gactok niementy I111 I-500
BrupoOHuTBa [TAT «Xaiinens0epruemMerT YKpainay,
Juinpoa3ep:kuHChK, %1750

Fig. 6. Cement PTS I-500N particles morphology
in production of PJSC «Heidelbergcement Ukraine»,
Dniprodzerzhynsk, x 1750

CHeKTp,MaC,%-l O |Na i Ca | Fe
|70.800.37 1.06|1.47|5.08|1.25|0.35 18.99(0.64

Coexrp 1

Puc. 7. Ximiuanii ckinag yactok nementy [111 I-500
BupoOHunTBa [TAT «XaiinensOepruemenT YKpainay, M.
JuinponzepxuHchk, % (Mac.)

Fig. 7. The chemical composition of cement particles
PTS I-500N, production of PISC «Heidelbergcement
Ukraine», Dniprodzerzhynsk,% (wt.)

Sk BuaHO 3 puc. 6—7, KpynHi Ppakiii eMeHT-
HOT'O MTOPOUIKY MOJAaHI YaCTKaMy PO3MipoM OJTU3b-
Ko 25 MKM, 00’eMHa JacTka skux carae 10 %, va-

CTKH po3MipoM Onm3pko 10 MKM TIpHCYTHI B TO-
pomiky B 00’emi 25 %. XimiuHu{ aHami3 3pasKy
IIEMEHTy TI0Ka3aB, IO MPHUBEACHUN Koe]iIlieHT
aykHocti ckianae 0,57 %, 1o 3a10BOJIbHSAE BUMO-
ram MonepeKEeHHS LIBUIKOTTMHHOT
JTy’)KHOKPEMHIEBOKHCIIOl peakIlii B OeToHi, IIIo
EKCITyaTy€eThCA.

SxicHuii Ta Oe3cTaHIAPTHUH KIIbKICHUN aHai3
[IEMEHTY BUKOHYBAJIH 3a JOIIOMOT OO
madpakromerpy  D2PHASER.  3pa3skm  6e3
JIOJTATKOBOi OOpOOKM TMOMIIAM B 3ariyOJICHHS
KIOBETH 3 OpraHidYHOro CcKjia. PeHTreHorpama
3HIManacs 3 ooepranasam 20 06/xB 3 kpokoMm 0,02
B iHTepBasi KyTiB 8-650 2 O 3 BuUTpHMKOWO 1 C.
MopenoBaHHS PEHTIEHOTpaMH BHUKOHYBAIIM 32
JIOTIOMOT 010 Mporpamu 0e3cTaHmapTHOTO
KimpkicHOTO aHaiizy TOPAS.

L

-3
=

-.J*'.':.—.' - * -

C3S 23.95%; C3S 31.61%; C2S_beta 16.60%;
C3A_cubic 2.68%; C3A_orthorhombic 1.28%;
C4AF 13.52%; Portlandite 1.34%; Periclase 0.25%;
Quartz 0.21%; Arcanite 0.72%; Aphthitalite1.25%;
Bassanite 2.23 %; Calcite 4.36 %.

Puc. 8. SkicHuii Ta KiTbKicHUI aHaui3u rieMeHTy [TAT
«Xaiinens0OeprueMeHT YkpaiHa» 3a J0IOMOT 00
mudpaxromerpy D2PHASER

Fig. 8. Qualitative and quantitative analysis of cement
from PJSC «Heidelbergcement Ukraine» with
a diffractometer D2PHASER

Sk BugHO 3 puc. 8, AKICHUH XIMIYHUH CKiIaj
IIeMeHTy € MimauMu  MiHepanamamu  C2S  beta
16.60%; C3S (23.95% mac.) Ta C3S (31.61 % mac.),
ane GopmyBaHHs XiMil Ta MOPQOJIOTii IEMEHTHOTO
KaMCHIO 3aJIe)KHTh BiT MOAM(IKYIOUOTO BIUIMBY
XIMIYHMX J00aBOK, SKi 3MIHIOIOTH CIHIBBij-
HOUICHHS! B HampsMKy 30iMbIIeHHS dYacTKu (a3
3 MAKCUMAJILHOIO MILHICTIO.

CtpyKTypoyTBOpeHHS 0€3100aBOYHNX OCTOHIB
Ha paHHIX CTalisfX TYXaBiHHS JOCIIIKYBalH CIO-
cobom perifpartarii 3pa3kiB OETOHY 3pyHHOBaHHX
Ha 3, 7, Ta 28 100y 3 aHai30M CTPYKTYpHHX Xa-
PaKTEPUCTHK B KOMILJICKCI 3 MEXaHIYHUMU BIIACTH-
BocTsIMH. DOpMYyBaHHS CTPYKTypd IIEMEHTHOTO
KaMeHIO 3pa3ka 0eToHy 0e3 3aCTOCyBaHHS 0OABOK
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Ha pI3HUX eTamax Ty>KaBiHHA IOKa3ajo, IO M-
BUIICHUN BMICT anfoMiHaTHOI (a3 B IIEMEHTI
MIPOBOKY€E YTBOPEHHS BEIMKUX KPUCTATIB CTPUHTI-
Ty Ta 3HIKEHHS MIIHOCTI OeToHy Ha 28 no0y.
Mopdornoris Ta XiMiuHME ckian ¢as, mo mnepe-
BO)XHO YTBOPIOIOTBECS B 3pa3Ky, TOBOPSATH IIPO
HU3BKY IIJIBHICTH OETOHY, (POPMYBaHHS TIEpEeBaXK-
HO BOJONPOHUKHEHOI KamiJspHOi MOPHCTOCTI Ta
MiKpOHOPHUCTOCTI.

Bumeckazane y KOMIUIEKCI 3  ITiIBHIICHOIO
MPUBEACHOIO JIY>KHICTIO IIEMEHTY MpU3BeJe B MPO-
eci excrlyaranii 1o nepeadacHoi pyiHauii Oeto-
Hy B arpecHBHOMY CEpEeIOBHII i3 3HAKOIEPEeMiH-
HUMH HaBaHTKEHHSIMHU Ta TeMIepaTypaMd HaB-
KOJIMIIHBOTO CEpeIOBUIIA.

PosrnsiHeMo CTpyKTypHI Ta MexaHiuHi Xapak-
TEPUCTUKU OETOHIB 3aJIEKHO BiJ 3aCTOCOBAHMX
KOMIUJICKCHUX MOAHM(DIKaTOpiB Ha OCHOBiI Cy-
nepruiacTu(ikaTopiB Ta eNEKTPOIIITY.

CTpyKTypHI XapaKTepHCTUKH 0e3100aBOYHOTO
0CTOHY Ha MOYATKOBUX CTaJisX TY>KaBiHHS mepe-
BAXHO € OJOYHMMH KpUCTAJIaMH IMOPTIAHAUTY
3 HEBEIMKOI KIJIBKICTIO I[EMEHTHOIO TeNi0, SKi
(OpMYIOThCS 13 3HAYHOK KUIBKICTIO KaIllJISPHUX
nop (puc. 9).

Puc. 9. Mopdonoris ieMeHTHOT0 KaMEHIO
6e3/100aBOYHOT0 OETOHY Ha OCHOBI OPTIIAHILIEMEHTY
mapku [T I 500H (28 no6a tyxasinas), 5000

Fig. 9. The morphology of the cement stone without
additional concrete based on Portland cement PTS 1
SOON (the 28th day of hardening), x 5000

JonmaBannst 1o OeTOHHOI CyMimmi T0OaBKHA Ha
OCHOBI moJliHAQTaNIHCYIB(POHATIB 3HAYHO 301JIb-
nrye B CTPYKTYpl 4acTKy IIaCTUHYACTHX KpHCTa-
niB. B 00’eMHOMY CITiBBiTHOIIIEHHI ISl YacTKa Csi-
rae 60—70 %, 3aMMIIOK HAMOJOBUHY (POPMYETHCS
3 OJIOUHHX KPUCTAJTIB MOPTIAHANTY Ta IEMEHTHOTO
remo (puc. 10). Take cmiBBiTHOIIEHHS CTPYKTYp-
HUX CKJIAJOBHUX CIIPHUSAE IIBHIICHHIO KPUXKOCTI

0OCTOHY B HAIIPSAMKY TUIONIUH YTBOPEHUX KPUCTAIi-
TiB i, KpiM TOTO, HEOOXIHO BiAMITHUTH, IO TIACKI
TiIAPOKPUCTATITH HE MAIOTh MAaKCHUMAaJIbHUX Xapak-
TEPUCTHUK MIITHOCTI.

Puc. 10. Moposorist IeMEHTHOTO KaMEeHIO OETOHY
Ha O0CHOBI nopTinanauemMenty mapku [T S00H
Mo piKOBaHOTO NOTiHAPTATIHCYIE(OHATHOO

nobaBkoro (28 moda TyxasinH:), 10000

Fig. 10. Morphology of cement stone of concrete
based on Portland cement PTSI 500N of modified
polynaphthalenesulfonate addition (the 28th day
of hardening), x 10000

®opmyBanHs OeTOHHOT cymimi 3  po3-
pimKyBauaMu OETOHY Ha OCHOBI COJel ponaHimy
Ta Tiocynbdary HaTpilo, MIacTUdikaropa Ha

OCHOBI (dbparmeHTiB Moikap-00KCHITaTHUX
JIAHIIOXKKIB y CYKYIHOCTI 3 noJi-
HaTaTiHCYTb(OHATOM  JO3BOJSIE  OTPUMYBATH

MEXaHIYHI XapaKTePUCTUKU MOPIBHIHHI 3 TaKHMH,
0 yTBOPWIHCS B OeToHaX MOAM(DIKOBAHUX
MOJIKapOOKCUIIATOM, ajie TMOMIOHI KOMIUIEKCH
HE B 3MO31 JOCTaTHHO 3HHM3UTH BOJOLIEMEHTHE
CHIBBITHOMIEHHA. 3a PaxyHOK IIbOTO CTPYKTypa
chopMOBaHa HAa OCHOBI BHINE3raJIaHOTO KOMILICK-
Cy Xo0uya 1 CKIQJA€TbCs IEPEBAXKHO 3 TOJKO-
MOMIOHUX IIEMEHTHHX KpHCTaTIB JiaMeTpaMu
omu3pko 50—100 HM, aje Mae y cKiaii IUIecKari
KPHUCTAJH 31 3HIKEHOK MIIHICTIO, MO IO SKHX
MOXYTb  yTBODIOBAaTHCA  PYHHIBHI  TpIilIMHH
(puc. 11).

Mopdonoris CTpYKTypHUX CKIaIOBHX OETOHY
MiJpeKOBUX OCHOB Ha IIEMEHTI BUPOOHHUIITBA
[TPAT «Xatinens0epriueMeHT YKpaina» Ta moiikap-
6okcunatHoi nodasku [1JIKII HaBenena Ha puc. 12.

Sk BUIHO 3 puc. 12, cepenHiii niameTp mydKiB
HUTKOTOMIOHUX KPHUCTATIB IIEMEHTHOTO KaMEHIO,
chopMOBaHHX Ha nepury A00y TyKaBiHHSA B OETOHI
miman Ha ocHoBi riementy [11[-500 H BupoOHuiiTea
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IMTAT «XaligensOepriueMeHT YkpaiHa», 3Haxo-
IUTHCS y Mexax Bif 15 mo 60 HM, mpudomMy mepe-
BakHa YacTKa KpuctaiiB (1o 90 % o0’em) Mae mia-
MeTp 45 HM.

a—a

o—b

?{‘J

© x 15000

Puc. 11. Mopdosoris CTpyKTypHUX
CKJIaJIOBUX LIEMEHTHOTO KaMEHIO OETOHY
MO (PiKOBAHOTO KOMILIEKCOM COJIeH
poxaHiny Ta tiocyinbdaTy HaTpilo,
1acTu(ikaTopoM Ha OCHOBI (pparMeHTiB
MOJIKapOOKCHMIIATHNX JIAHIIOKKIB Y
CYKYITHOCTI
3 roiHaTaIiHCYIb(HOHATOM
Ha 28 no0y Ty)XaBiHHS:

a, 6 — cxiaz 100aBKH i3 301IBIICHOI0 YaCTKOO
cyneprutacTudikaTopis; ¢ — ckiaz 100aBKH i3
301JIBIICHOIO YAaCTKOIO CONei

Fig. 11. Morphology of structural components
of concrete cement stone modified with rho-
donite nitrate and sodium thiocyanate com-

plex, a plasticizer based on fragments of poly-

carboxylate chains together with po-
lynaphthalenesulfonates after the 28th day of
hardening:

a, b —the composition of additives with increased

part of superplasticizers; ¢ — the composition of
additives with increased part of nitrate

Puc. 12. Mopdosorist CTpyKTYpHUX
CKJIaJIOBUX IIEMEHTHOTO KaMEHIO OETOHY
MOIM(IKOBAaHOTO KOMIUIEKCHOIO T0OOABKOIO Ha
ocHoBi nosikapookcuiaris ITJIKIT -1 Ha 1
00y Ty>KaBiHHS:

a — hopMyBaHHS KPHUCTAJIB [IEMEHTHOTO KAMEHIO
3 HAJIMIIIKOM BOJU 3 YTBOPEHHAM
KOJIEMaTOBaHOT'O IOPOBOTO MPOCTOpy, X28400; 6 —
MTy4YKH HATKOMOJIOHMX KPUCTANTIB B Te-
pepizi,x 143000

Fig. 12. Morphology structural components of
concrete cement stone modified with complex
additive based on polycarboxylates PLKP -1
for the 1st day of hardening:

a — crystals formation of cement stone with water
excess with colmated pore space, x 28400; 6 —
beams of fibrous crystals in section, x 143000

XiMiYHMIA CKJIaJl [IEMEHTHOIO KaMeHIO OeTOHY
3 pmobaskoro ITJIKII-1 Ha mepmry mo0y Ty>kKaBiHHS
Ma€ 33/I0BUIbHI XapaKTePUCTUKH 3a BCiMa ITOKa3-
HUKaMH, a OCOOJMBO 3a IPHBENEHOI0 IY)KHICTIO
[IEMEHTHOTO KaMeHio, sika ckimamae 0,53 % (mac)
(puc. 13).

[Ipn 1pOMy B LIEMEHTHOMY KaMeHi BiACYyTHiil
XJIOp, IO CIPUSATHME MiBUINECHHIO JOBOBIYHOCTI
IIEMEHTHOTO KaMEHIO ITi[PSHKOBUX OCHOB.
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si|s
Crexrp 1[48.300,010,00/0.51[5.45(0.82/0.00[0.94}42 55]1.43

Puc. 13. XimiuHuii CKJIa] IIEMEHTHOTO KAMEHIO OETOHY
3 nodaskoro I1JIKII -1 Ha nepury 100y TyXaBiHHS

Fig. 13. The chemical composition of concrete cement
stone with the addition PLKP — after the 1* day
of hardening

[lig yac ¢popmMyBaHHS CTPYKTypu OETOHY 3 H0-
6askoro IIJIKII-1 ma mepury moby TyXaBiHHS mpU
temmneparypi 20 °C MIIHICTh Ha CTUCHEHHS 1OPiB-
Hio€ 41,5 MIla (puc.14, a) , a Ha 28 100y TyXaBiH-
HSl YTBOPIOETHCS IIBHAN OETOH 3 HUTKOMOAIOHMX
HaHOKPHCTAJIIB, 5IKi (POPMYIOTh MyUYKH 3aralbHUMH
nmiamerpamu g0 118,44 am (puc. 14, 6). Hanokpu-
CTaly Ta iX IyYKH YTBOPIOIOTH HIUIBHI CIUIETEHI
MacHBHU 3 TeJIeBOI0 MOpHCTIcTIO. Taka cTpykTypa
CIpus€e 3HAYHOMY 30UNBIIEHHIO HE TITBKH Xapak-
TEPUCTHK MIIHOCTI, MOPO30CTIHKOCTi, BOJIOHE-
MPOHMKHEHOCTI, a i Kpaile mpauroe npu aedopma-
uii Ha BuriH. Jlegopmairist Ha BUTIH MOXe BUHUKa-
TH HE TUIBKA TiJ 4Yac IUTaTHUX PEKUMIB
eKcIuTyaTamii, a W mix Yac mij0MBaHHS IIMajg Ha
MaricTpaabHUX KOJIsX.

3aBasKM BUCOKiH MITBHOCTI O€TOHY, fKa JO-
3BOJISIE OTPUMYBATH MIIHICTh Ha CTUCKaHHS Ha 28
100y 76 MIla, xonpMaToBaHi MOPH KOHIEHTPYIOTh
HaBKpPYTU ce0e yCi eJeMeHTH 3 HEeBEIUKUMH Jia-
METpaMH iOHIB, IO MPOTHJIE€ BHIYTYBaHHIO OeTO-
Hy. [ligBuieHa KOHIEHTpAIlisi MarHil0 MOOJIU3Y
HEBEJIUKUX KOJbMAaTOBAHUX IIOP CHpHsE 301b-
MICHHIO JIOKAThHUX XapaKTePUCTHUK  MIITHOCTI
CTPYKTYpPHUX CKJIQJOBHX LEMEHTHOTO KaMEHIO
(puc. 15).

[ view e 228
| semwncizrm

Puc. 14. Mopdoutorist KprcTaliB IEeMEHTHOTO
KaMmeHto, MoudikoBanoro nodaskoro I[TJIKII-
1 Ha nepury (a, x28900) Ta 28 (6, x127000)
J00y Ty)KaBiHHS

Fig. 14. Crystals morphology of cement stone,
modified with the addition PLKP-1 after the
first (@, x 28900) and the 28th (6, x 127000)

days of hardening

HdiamMeTpn HUTKOMOMIOHMX KpHUCTANiB, IO
KOJIBMaTyIOTh TIOPH, AOPiBHIOIOTH 52,0—-63,5 HM
(puc. 16).

OcCoONMBOCTI  CTPYKTYPHUX  XapaKTEPUCTUK
MOM()IKOBAHOTO IIEMEHTHOTO KaMEHIO IIiJTBep-
JOKYIOTBCSI MEXaHIYHUMH XapaKTepUCTUKaMu. Tak,
HANpPUKIAA, TOJaBaHHSI O KOHTPOJBHOrO 0e370-
0aBOYHOTrO 3pa3ka OETOHY KOMIUICKCY COJied Ha
OCHOBI pOJIaHiAy HaTpif0, TioCynb(aTiB Ta CyIb-
¢ariB HaTpilO CHpHUsE BUTOHYCHHIO TOJKOIOJIO-
HUX KpUCTANiB, IO MiABUIIYIOTh MIIHICTh Ha
CTHCK y paHHI CTPOKM TYXaBiHHS Ha mepury no0y
B 1,7 pady, Ha ceoMy n00y — B 1,2 pa3y, a Ha
28 100y NpakTUYHO BIiJCYTHS PI3HHUI MIITHOCTI
KOHTPOJIBHOTO Ta 3pa3ka 3 J00aBKOK COJBOBOTO
KOMITICKCY.
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Criexr,p,
Yomac

Ca | Fe

Crexip 1| 5239 1.66 147 293 | 1661 | 000 0.00 248 2047 2.00

Crextp2| 5301 072 102 | 210 | 1867 | 000 | 000 192 1992 | 266

Cn3 57182 167 0.00 0.76 383 0.00 0.00 078 3376 138

Puc. 15. XiMiuHuii cKi1ag KpUCTaJiB LIEMEHTHOTO Kame-
HIO TI00JIM3Y KOJIBMATOBAaHUX IO B 3pa3Ky OCTOHY,
MouikoBaHoro go6apkoro [LJIKII-1 Ha 28 no0y Ty kaBiHHS

Fig. 15. Chemical composition of crystals in cement
stone near colmated pores in the concrete sample,
modified with additive PLKP-1 after the 28th day

of hardening

Puc. 16. Mopdomorist KpucTaiB IIeMEHTHOTO
KaMEeHIO 00JIM3y KOJIbMAaTOBaHUX 10D
B 3pa3Ky Oetony, moaudikoBanoro pobaskoro [TJIKII-1
Ha 28 100y Ty>KaBiHHS

Fig. 16. Crystals morphology of cement stone near col-
mated pores in the concrete sample, modified with
PLKP-1 additive after the 28th day of hardening.

HonaBanHs B OCTOHHY CyMIlll KOMIUIEKCIB CyIiep-
TuracTi(iKaTopiB Ta Colei B OETOHHY CyMIIll 3 BMic-
TOM AMBpOCiiBcbKoro reMenTy 380 Kr/M° GeToHy
JTO3BOJIUJIO OTPUMATH MIIHICTh Ha 2 n00y — 43,7
Mlla, 3 noby — 53,7 Mlla, Ha 7 no0y — 61,3 Mlla
Ta 28 moby — 71,5 MlIla.

[Ipu 3acTocyBaHHI B OETOHHIH cymimIi Ui BU-
TOTOBJICHHSl IIMHal 3A0J0YHIBCHKOTO LIEMEHTY
3 KOMIUIEKCOM rineproiacTudikaTopiB BUPOOHHMII-
tBa IIIT «Jlorist», M. JIHIIPOIIETPOBCHK, TO3BOJISE

OTpHMAaTH Ha Tepiny A00y Ty>KaBiHHS MILlHICTH Ha
ctuck 39 Mlla, Ha 7 noby — 64,6 Mlla Ta Ha 28
nmoby — 73,3 MlIla. Ilpu mmpoMy mpomaproBaHHS 3a
Tpamuuitnumu pexkumamu nipu 60° C  mo3Bostsie
OTpHMAaTH MIlHICTh Ha cTUCK 56,7 MI]a.

Hement JHINpOA3ep:KUHCHKOTO BHPOOHHULITBA
npu KoHueHTpawuii 350 kr/M° 6eToHy B GeTOHHiit
cymimi 3 Mommdikaropom IIJIKII-1 JIHimpomer-
POBCBKOTO BHPOOHHMKA JO3BOJIIE OTPHMATH Mill-
HicTh Ha mepmry no0y TyxaBiHHS 41,6 Mlla, Ha
TpeTio 1oy — 61,9 MIla, ckomy — 69,1 MIla ta 28
no0y — 76 MIla. Taki XxapakTepUCTHKH SKOCTi Oe-
TOHY 3aI0BOJIGHSIIOTH BHMOTAM ISl MigPEHKOBUX
OCHOB ISl IIBUAKICHOTO pyxy. TexHomoris BHpO-
OHUIITBA 103BOJIsIE eKOHOMUTH 150 KT mIeMeHTy Ha
M’ GETOHY, EKOHOMHTH Ta3 Ta CICKTPHUHY CHEp-
Tit0, SKi 32 TPAIUIIHOI0 TEXHOJIOTI€I0 BHKOPHC-
TOBYBAJIHCS Y BHPOOHUIITBI MMiIPSHKOBHUX OCHOB.
Kpim Toro, 3aBasiku HOBill TEXHOJOTii BUPOOHHIIT-
Ba MiJBUILYETHCS CTPYKTYpHA OXHOPIAHICTH 1 cTa-
OUTHHICTH, @ TAKOX IHUCIIEPCHICTH IIEMEHTHOTO Ka-
MEHIO, 110 TIOTIepe/Kae CTPYKTYPHI epETBOPEHHS
Mg 9ac eKcrilyaTamii miApeKoBUX OCHOB i iX me-
penvacHe pyHHyBaHHS.

HaykoBa HOBH3HA Ta NPAKTHYHA
3HAYUMICTh

HochimkeHnst B il poOOTi monsrae B aHami3i
MO>KIIMBOCTI 3aCTOCYBaHHS IIEMEHTIB Pi3HUX BH-
POOHHMKIB IS BHPOOHMITBA MiJPEHKOBUX OCHOB,
aHaJIi31 BIUIMBY J00aBOK HAa OCHOBI PI3HUX CKIIAJ0-
BUX Ta OOIPYHTYBaHHI HEOOXIITHOCTI 3aCTOCYBaHHS
HAMOUTBIII ONTHMAIBHUX B’SDKYYMX Ta J00aBOK-
MoAn}IKaTOPiB AT OTPUMAaHHS HAWOLIBII BUCOKHX
(hi3MKO-MeXaHIYHUX XapaKTEepUCTUK Ha 28 moly Ty-
KaBIHHS Ta IONEPEDKEHHS CTPYKTYPHHX IIE€pETBO-
peHb B TMpoIIeci eKCIuTyaTallii 3a1i3006TOHHUX BUPO-
0iB. 3acTocyBaHHS HOBOI TEXHOJIOTii BHPOOHHIITBA
OCTOHY MIAPEHKOBUX OCHOB JO3BOJISIE C€KOHOMHTH
150 kr neMeHTy Ha M’ GeTOHy, GKOHOMHUTH Ta3 Ta
€JIEKTPUYHY CHEPTilo, 0 HUHI BUKOPUCTOBYIOTBCS
JUTSL TIPOTIAPIOBAHHS 3113006 TOHHUX BHPOOIB.

[lonsirae y BHepiie OTPUMAaHHUX PE3yIbTaTax
JOCHIPKEHb NP0 BIUIMB BITYM3HAHUX TilepIuiac-
TU(DIKATOPIB Ha CTPYKTYPOYTBOPEHHS Ta (Di3HKO-
MEXaHIYHI XapaKTePUCTHUKA OCTOHIB Ha OCHOBI
JKOPCTKUX cyMimeii. BusiBineHHss MOpQOIOTiYHAX
0cOOJIMBOCTEH LIEMEHTHOIO KaMEHI0O Ha OCHOBI
IIEMEHTIB Pi3HUX BITUYM3HIHUX BUPOOHUKIB MOIIH-
(hiKOBAHOTO BITYM3HSIHUMHU KOMILICKCHUMH J00aB-
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KaM{ Ha OCHOBI Pi3HUX XIMIYHUX KOMILICKCIB J0-
3BOJISIE MOSICHUTH iX MEXaHi3M BIUJIMBY Ha €KCILTY-
aTarfiifHi XapaKTepUCTUKHA OETOHY.

BucHoBku

[lizcymoByr0uM OTpUMaHi pe3yibTaTH AOCHi-
JDKEHb MOKHA 3pOOUTH BUCHOBKH:

1. Bukopucranas mnoiikapOoKkcunaTHoi no0aB-
ku BupoOHuuTBa IIIT «Jloristy, m. JlHimpomert-
POBCBK, SIKa HE MICTUTH COJIBOBOIO KOMILIEKCY,
JO3BOJIAE TIPM HOPMAIBHUX YMOBAaX TBEPIiHHS
(20°C) orpuMmyBaTH pa3zonanayOOuHy MIITHICTh
HIMAaNEHOTO OETOHY Ha Tepuly J00y TyXKaBiHHS Ta
oinpie 70 MIla Ha 28 noOy TBEpIiHHS 3 LIEMEHTY
6mm3bko 350 kr/mM’ Gerony. J[06aBKa HE 3HIKYE
JTOBTOBTOBIYHICTD MiJAPEHKOBUX OCHOB.

2. ®opMyBaHHS HAHOCTPYKTYpOBaHOIO  Lie-
MEHTHOTO KaMEHI0 TMix dYac MoaudikyBaHHS
Oetonnoi cymimi gobaBkoto IIJIKIT copwmse
30UIBIIEHHIO  MIIHOCTI HAa  BHTIH, BOJOHE-
NPOHUKHEHOCTI Ta  MOPO3OCTIMKOCTI  OeToHy
MiIPEHKOBUX OCHOB.

3. JouinbHicTh BUKOpHCTaHHs nementy [11] I-
500H BupoOnunrBa IIAT «XalinensOepruemeHT
VYkpaina», M. JIHINPOA3epXMHCBK B MO€AHAHHI
3  mobaBkoro  IIJIKII  mms  BupoOHHIITBA
3a11300€TOHHUX MINAaN 3yMOBJIEHA i MO3UTHBHUM
BIUIMBOM Ha JIOBTOBIYHICTH OETOHY 32 YMOB JIOT-
PUMaHHsS IPUBENEHOI JIyXKHOCTI IIEMEHTY MEHIIE
Hix 0,6 % (Mac).
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CTPYKTYPOOBPA3OBAHHUE B BETOHAX
INOAPEJBbCOBBIX OCHOBAHNU

Heas. Pabora mpeamnonaraeT BBISIBICHHE 3aBHCHMOCTH CTPYKTYPHBIX H MEXaHHUYECKHMX CBOWCTB OETOHa OT
cocTaBa MPUMEHSEMBIX 100aBOK-MOAN(MUKATOPOB, XapaKTepa N3MEHEHHH CTPYKTYPHBIX M MEXaHUYECKHUX CBOMCTB
B 3aBHCHMOCTH OT CpOKa TBEpJEHUs OeTOHa KOHTPOJIbHBIX M MOIU(UIMPOBAaHHBIX 00pa3noB. MeToauka.
[IpuMeHEeHHBIE MUKPOCTPYKTYPHBIC, (PpakTorpaduuecKue, MHKPOPCHTICHOCIEKTPAIbHBIC aHATU3bl U (DU3UKO-
MEXaHUYECKUE HCIBITAHUS TO3BOJIMIA BBIABUTH HEOOXOMMMBIC 3aBHCHMOCTH. Pe3ysibTaThbl. MHKpPOCTPYKTypa
[EMEHTHOIO KaMHS IMPH PaBHBIX YCIOBUAX MMOA00pa OETOHHBIX CMECEH 3aBHCHUT OT COCTaBa IMPUMEHSIEMBIX
CBIPHEBBIX MATCPUAIIOB M TEXHOJIOTUU IPOU3BOJICTBA. B paboTe UcCienyroTcs CTpYKTYPHBIC IEPECTPOIKU BO BpEeMst
CXBaThIBAaHUSI OCTOHOB HA JKECTKUX CMECSX U BIMSHUE COCTABHBIX YaCTeH KOMIUIEKCHOW M0O0aBKU-MOAH(UKaTOpa
TJIKII (mpomsBonctea OO0 «Jlorwst», r. JJHEIpOeTpoBCK) Ha MOP(OIOTHIO, UCITIEPCHOCTh M XUMHUUECKUI COCTaB
IMEMEHTHOTO KaMHS, a TakKe MEXaHWYeCKHe XapaKTepUCTHKH OETOHa [UIsl IIOJAPENTBCOBBIX OCHOBAHUH.
UccrmenoBanme  CTPYKTYpHBIX W (PH3UKO-MEXaHHYECKHX  XapaKTEPUCTHK  KOHTPOJIBHBIX  OOpasloB
M MOAU(MUIMPOBAHHBIX OETOHOB HAa pA3IMYHBIX CTAAWAX TBEPJCHUS IMOKa3ajld, 4YTO MNPUMEHEHHE
runepruiactuukaropa  [IJIKIT  ykpanHCKOro  mpou3BOJACTBa  CIOCOOCTBYeT — (DOPMHPOBAHMIO  HAHOCT-
pykrypupoBanHoro OeroHa. JloOaBieHne B cocTaB J00aBKHM Ha OCHOBE CYNeEPILIaCTH()UKATOPOB YyCKOpUTEJIeh
TBEpACHUA CHOC06CTByeT YMEHBUICHUIO JUaMETpa MYYKOB HUTCBUIHBLIX KPUCTAJJIOB, YBCINMYUBACT CTPYKTYPHYIO
OAHOPOJHOCTD, CTa6I/leHOCTL 1 MOBBIIIACT KOMIUICKC MCXaHUYCCKUX XapaKTCPUCTUK 6eTOHa. HpI/lMeHeHI/Ie HOBBIX
nosiukapOoHaT-00kcmnatHbix 100aBok [TJIKIT B mpou3BoacTBe OCSTOHHBIX CMECEH s HOJPEIbCOBBIX OCHOBaHHIA
MO3BOJISCT WCKIIOYHUTH IPOMAPHUBAHUEC W3 TEXHOJOTHH IPOHM3BOJCTBA IOAPEIHCOBBIX OCHOBaHHA. OTCYTCTBHE
COJICBOW COCTaBJISIFOIIEH B J00aBKE CIOCOOCTBYET MOBBIINICHHUIO JOJNTOBEYHOCTH OeToHa. Haydynass HOBH3HA.
B pabore BhIsBICHO, uTO MOmuduKaims OeToHa komiuiekcHol mobaskoi ITJIKIT crocobctByeT opMupoBanmio
Hambosee OMHOPOOHOM CTPYKTYpHl IIEMEHTHOTO KaMHS, KOTOpas COCTOUT U3 KOMMAKTHBIX KpPHCTAJUIOB,
OKpPY>)KCHHBIX HHUTEBUIHBIMH KPHCTAIDIAMH, KOTOPHIC IUIOTHO MEpeIUIeTeHHl B TOPOBOM MPOCTpPaHCTBE. Takas
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CTPYKTYpa CIIOCOOCTBYET MaKCHMAaTbHON XapaKTePUCTUKE MPOYHOCTH OeToHa npu cxkatun. [Ipuyem nponapuBaHue
MO0 TPaTUIMOHHON TEXHOJOTUU CIIOCOOCTBYIOT YBEIMYCHHIO Pa3MEPOB IMEPBUYHBIX STPUHTUTHBIX KPUCTAJLIOB,
UMCIOIIUX CKIOHHOCTh K PECTPYKTYpU3alMM B TMPOIECCEe JKCIUTyaTallud KEIC300CTOHHBIX W3JICIUN IpH
temnepatypax oxoio 20° C. IlpakTHyeckasi 3HAYUMOCTb. PerynmpoBaHHS TEXHOJOTHYECKHX ITapaMeTpOB
MIPOU3BOJICTBA TTOIPETHCOBBIX OCHOBAHHM, a MMEHHO — CHIDKEHHE TEMITePaTyphl IPOTIAPUBAHUS HIIH U3BATHA ITOM
OTIepanny ¢ TEXHOJIOTHIECKOTO IHKIIAa H3TOTOBJICHUS JKEIe300€ TOHHBIX IITAll, P Kcroiib3oBannu godaBku [TJIKIT
MO3BOJISIET TIOBBICUTH CTPYKTYPHYIO OJHOPOIHOCTD M CTAa0MIBHOCTD, YBEIMYHUTD IJIOTHOCTH OETOHA U B PE3yNbTaTe
MOJIOKUTEJIBHO BIUATH HA €ro JOJTOBEYHOCTD.

Kniouesvie cnosa: 6eTOH; MUKPOCTPYKTYpa IIEMEHTHOTO KaMHS; HUTEBUIHBIE KPUCTAIUIBI;, CPOKU CXBATHIBAHMUS,
IponapuBaHue; IIacTH(GUKaTOp OETOHHON CMECH; YCKOPUTENh CXBATHIBAHUS, [TOIPEIHCOBBIE OCHOBAHUS
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STRUCTURE FORMATION IN FOUNDATION SLAB CONCRETE

Purpose. The work involves identifying the dependence of structural and mechanical properties of the concrete
on the composition of used modifier additives, the nature of changes of structural and mechanical properties depend-
ing on the period of concrete hardening of test and modified samples. Methodology. The applied microstructural,
fractographic, microprobe analyses and physico-mechanical tests revealed the required dependencies. Findings. The
microstructure of the cement stone under equal conditions of concrete mix selection depends on the composition of
used raw materials and production technology. This paper investigates the structural changes in the setting time of
hard mixture concrete and effect of component parts of the complex modifier additive PLKP (produced by «Logia»,
Dnepropetrovsk) on morphology, dispersion and chemical composition of the cement stone, as well as the mechani-
cal characteristics of concrete for the foundation slab. The study of the structural and physical-mechanical character-
istics of the test samples and modified concrete at various hardening stages showed that the use Ukrainian hyper-
plasticizer PLKP contributes to the formation of nano-structured concrete. The addition of hardening accelerators to
the super-plasticizer additive reduces the diameter of crystal whiskers, increases the structural homogeneity and sta-
bility and improves the complex of the concrete mechanical characteristics. Application of new PLKP polycarboxy-
late additives in the production of concrete mixtures for the foundation slab allows eliminating the steaming from
the foundation slab production technology. The absence of salt component in the additive improves the concrete
durability. Originality. The paper showed that modification of the concrete with complex additive PLKP facilitates
the formation of the most homogeneous structure of cement stone, which consists of compact crystals surrounded by
fibrous crystals that are tightly intertwined in the pore space. This structure contributes to the maximum characteris-
tics of the concrete compressive strength. Herewith the steaming by traditional technology helps to increase the size
of the primary ettringite crystals having a tendency to restructure during the operation of concrete products at tem-
peratures of around 200°C. Practical value. Adjustment of foundation slab production parameters, namely — steam-
ing temperature reduction or elimination of this operation from the concrete sleeper production cycle, using PLKP
additives, can improve the structural homogeneity and stability, increase the density of the concrete and result in
positive effect on its durability.

Keywords: concrete; cement stone microstructure; fibrous crystals; setting time; steaming; concrete plasticizer;
setting accelerator; foundation slab
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