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Abstract:

Comprehensive modification methods for strengthened soils offer a promising approach to
mitigating the negative impact of clay minerals and expanding the potential for using clay soils in road
pavement construction. Industrial application of comprehensive modification methods for strengthened
soils in road construction requires data on the influence of process factors on the physical and mechanical
properties of road pavement materials. It has been established that the role of process factors in the
comprehensive modification of strengthened soils has not been adequately studied and is a pressing
issue when it comes to using complex clay systems in road construction. The study examines the
following process factors of comprehensively modified strengthened clay soils that influence changes in
the physical and mechanical properties of materials during the construction of pavement layers: the order
of component introduction into the soil (water, binder, modifiers), the size of soil aggregates present in
the strengthened soil, the compaction coefficient and moisture content, and the duration of the
construction process. Graphical and analytical relationships were obtained for the influence of process
factors on the compressive strength, flexural tensile strength, and frost resistance coefficient of
strengthened soils. It was demonstrated that the use of integrated modification methods enables
improved soil strengthened process efficiency. The negative impacts of mixture heterogeneity and
insufficient fineness of soil aggregates were reduced, while the efficiency of mechanisms was increased,
both during the mixture preparation stage and during subsequent installation of the structural layers of
road pavements.
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2 Materials and Methods

B kayecTBe rMMHUCTOrO rpyHTa ANS WCCNEeAOBaHWA BIUSIHUS MeTog4a W3MEHEHUS WOHHO-
OOMEHHOro KOMMMeKca B YKPEMMEHHbIX [PYyHTax MPUMEHSANCSH CYrMWHOK ferkun nblnesaTtbin.
Wccnegyembin rpyHT nmen cnegylowmne usnyeckne CBOMCTBA: BMAXHOCTb Ha rpaHuuUe Tekyvyectu —
30,04 %, Ha rpaHuue packaTtbiBaHUs — 18,42 %, yncno nnactnyHoctm — 0,1162, cogepkaHne nec4aHbix
yacTtuy, (2,00-0,05 mm) B rpyHTe no macce — 90,86 %. YKpenneHue ramHUCTOro rpyHTa npon3BoAnnoCch
noptnaHguemerTom (ML) mapku LLEM | 42,5H 3AO «BonbckuemeHT» (r. Bonbck, Poccus). CogepxxaHue
nopTnaHgueMeHTa B YKPENNEHHbIX rpyHTax coctaBnano: 6 %, 10 % v 14 % oT macchbl FMVHUCTOrO rpyHTa.
Ana n3yyeHns BNUAHMA MeToda M3MEHEHWS MOHHO-OOMEHHOro KOMMSEKCa B YKPEMnSeHHbIX FpyHTax
NPUMEHEH PSA 3NEKTPONIMTOB, 3apaHee PacTBOPEHHbIE B BOAE Pa3fMYHOM KOHUEeHTpauun. Mmapokeng
HaTpua NaOH ('H), kapboHaT HaTpua NaCOs (KH), cynbdaT HaTpusa Na,SO4 (CH), xnopug kanbums
CaClz (XK), rugpokeng kanus KOH (M'K), cynbdat kanua K.SO4 (CK) — BBogunucek B konuyectse 0,1 %,
0,2 %, 0,3 %, 0,4 %, n 0,5 % oT Maccbl MUHUCTOrO rpyHTa; XXeneso xnopuctoe 6-sogHoe FeCls-6H,0
(XOK), antommHmin xnopuctbii 6-BogHbIn AlCls-6H20 (XA), cynbdat xenesa FeSO4 (CXK), antoMuHuii
cepHokucnbii 18-sogHbin Alx(SO4)3-18H20 (CA), marHui xnopuctbii 6-sogHbin: MgCI2:6H20 (XM) —
BBogunuck B konmdectee 0,1 %, 0,25 %, 0,5 %, 1 %, n 2 % no macce rpyHTa.

Mepen npuroToBneHnem o6pasuUoB onpefensanu MakCUMarbHYK MAOTHOCTb U ONTUMAanbHYHO
BNaXXHOCTb MMUHUCTBIX TPYHTOB U LEeMeHTOrpyHToBbIX cMmecen no MOCT 22733. [Ana npuroToBneHns un
ncnbiTaHna obpasyoB CcMecen C MakCMMaribHOW KPYMHOCTbIO 3epeH 40 5 MM ucrnonb3oBanu marsbii
npubop crtaHgapTHoro ynnotHeHnss COKO3OOPHU. B cootBetctBuM ¢ TOCT 23558 onpepeneHsbl
cnefyowme nokasatenu obpasuoB B Bo3pacTe 28 cyTok: npegen nNpovHOCTU Npu cxatum, npegen
MPOYHOCTN Ha pacTskeHne npu  un3rnbe, KOIPPUUMEHT MOPO3OCTOMKOCTU. MOPO3OCTOMKOCTb
onpegensanace nocrne 15 LUMKIOB NepeMEHHOro 3amopaXxMBaHUA 1 oTTamBaHus 06pasLIOB YKPENEeHHbIN
FPYHTOB C NOCNeayLWmMM UCMbITaHNEM Ha Npeaen NPOYHOCTU MPU CKaTU.
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