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AHHOTAnuA
KHIO‘ICBBIM HaHpaBHeHI/IeM B paSBI/ITI/II/I CTpOI/ITeHBHBIX MaTepI/IaHOB SABJIACTCA ITOUCK HyTeﬁ MO]II/Iq)I/IKaHI/II/I
TpaZH/IIII/IOHHBIX COCTaBOB JIsd HpI/IlIaHI/ISI um yJ'IyT-HlIeHHBIX BKCHHyaTaHI/IOHHBIX XapaKTepI/ICTI/IK. O}IHOfI nu3
TAKHUX HepCHeKTI/IBHLIX BOSMO)KHOCTGI\/II SABJISICTCS ITOBBIILICHHUEC OCHOBHBIX CBOf/iCTB 6eTOHHBIX I/I3}ICJ’II/II7[ 3a C‘IéT
MIPUMEHEHHUS YCOBEPIIEHCTBOBAHHOTO BSHKYIIIETO HA OCHOBE MOPTIAHIAIEMEHTa, MOAM(DUIPOBAHHOTO CYIb(ha-
TI/IpOBaHHBIMI/I K.]'II/IHKepaMI/I.

I/ICCHC}IOB&HI/IH IIOKa3bIBaIlOT, YTO BBEACHNUEC JaHHBIX JIO6aBOK HpI/IHHI/IHI/IaIIBHO MCHSCT HpOHeCCBI FI/I}Ipa'
TaIlMM I[eMeHTa. B pe3yibrare XMMHYECKHX PEAKIUil B CTPYKType (OPMHPYIOIIEroCs MEMEHTHOTO KaMHS
o6pasyrorcs cenn(GuIecKne COeINHEHNS — aTFOMAHATHBIN 1 KEJI€3UCTHIN STTPUHTUT. VIMEHHO STH THIPaTHEIE
(assl UrparoT KIOUEBYIO POJb B yIpoUYHeHMHM Mareprana. OOpasyrolmuecs Hroiibyarble M YITHHEHHBIE
KPHCTAIIIBI STTPUHTHTA CO3al0T BHYTPEHHEE apMHUPOBAHKE, INIOTHO 3aITOJIHSISI MEKPOITOPBI M KAIIMJUIAPEL. JTO
MPHUBOAUT K 3HAYMTEIHHOMY YIUIOTHEHHMIO CTPYKTYPBI, YTO, B CBOIO OYepelb, 00YCIaBIMBAET POCT MEXAHHM-
YEeCKOM MPOYHOCTH OETOHA HA BCEX CTAIWSIX TBEPICHMSL.

Kpome Toro, qaHHblii MeXaHW3M 00€CIIEUNBAET CYIIIECTBEHHOE MTOBHIIIEHHE J0JITOBEYHOCTH MaTepHaa.
VnoTHEHHAS CTPYKTYypa, JTUIIEHHAS KPYITHBIX MO, CTAHOBHUTCSI MCHEE MTPOHHUIIAEMOM ISl arPECCUBHBIX CPE/I.
OnHako TIIABHBINA IIONOKUTEIBHBIN d(EKT 3aKII0UAETCS B ILEIEHANPABIEHHOM ITOBBIIIEHNH CTORKOCTH K
cynbGhaTHON KOPPO3UU. DTTPHHTUT, CTAOMIBHO CYHIECTBYIONIHMI B IIEMEHTHOM KaMHE, HE BBI3BIBACT JICCTPYK-
THBHBIX PACIIMPEHHH, a, HAIPOTHB, OJIOKUPYET BO3MOKHOCTD TTOCIIEYIOIIEr0 00pa30BaHMs BPEIHOTO ATTPUHIHTA
NPH KOHTAKTE C Cyib(aramu u3BHE. Takum 00pa3oM, UCIIOIb30BaHHE MOPTIIAH/IEMEHTA C CyIb(haTHPOBAHHBIMU
KIMHKEPaMH MO3BOJISIET KOMILIEKCHO YITyYIINTh Kak MPOYHOCTHBIE, TAK M 3aIIUTHBIC CBOWCTBA OCTOHHBIX M3ICITHIA,
paciupsisi chepy UX MPUMCHEHHS B YCIOBHUSIX arpECCHBHON CPE/IbI.
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Abstract
The key area of development in building materials is the search for ways to modify traditional compositions to
improve their performance characteristics. One such promising opportunity is enhancing the key properties of
concrete products through the use of an improved binder based on Portland cement modified with sulfated
clinkers.

Research shows that the introduction of these additives fundamentally alters the cement hydration
process. As a result of chemical reactions, specific compounds — aluminate and ferrous ettringite — form within
the structure of the forming cement paste. These hydrated phases play a key role in strengthening the material.
The resulting acicular and elongated ettringite crystals create internal reinforcement, tightly filling micropores
and capillaries. This leads to significant structural compaction, which, in turn, increases the mechanical strength
of concrete at all stages of curing.

Furthermore, this mechanism significantly increases the durability of the material. A compacted structure
devoid of large pores becomes less permeable to aggressive environments. However, the main positive effect
lies in the targeted increase in resistance to sulfate corrosion. Ettringite, which is stable in the cement stone,
does not cause destructive expansions; instead, it prevents the subsequent formation of harmful ettringite upon
contact with external sulfates. Thus, the use of Portland cement with sulfated clinkers allows for a
comprehensive improvement in both the strength and protective properties of concrete products, expanding their
range of application in aggressive environments.
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