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1. TeopeTryHi 3acaziy 3aKpillJIeHHS OCHOB Oy[iBeJIb Ta CIIOPYZ, iH'e€KIli€l0 PO3YMHIB MiJj BUCOKUM THCKOM

2. Theoretical grounds for soil reinforcement by high-pressure mortar injection

Pedepar:

1. O6'eKT mOCHimKEeHHS - IIPOLeC B3aEMOZIi I'PYHTOBOI OCHOBH 3 BOJIO-1]eMEHTHO-CUJIIKATHOIO CYyMIIIIIIO, SIKa
HarHiTaeThCs I1iJ], BACOKMM THUCKOM, Ta 00YMOBJIEHA LIUM 3MiHa BJIaCTUBOCTEN I'PYHTOBOI OCHOBU. MeTa
IYcepTalifiHOi poOOTH - pO3pOOKa TEOPETUYHMX 3aCaf, IIiICUJIEHHS IPYHTOBUX OCHOB 3 BUKOPUCTaHHSM METOLY
LleMeHTallii MiJ BUCOKUM THUCKOM Ta pO3PaxyHOK apMOBAaHUX OCHOB TIiCJs MifCUleHHS. MeToau OOCTiIKEeHHS:
CTaHJAPTHi 1a60paTOPHI METOAM BU3HAYEHHS BJIACTUBOCTEN I'DYHTIB; Pali0aKTUBHUY raMMa-KapoOTax IJIsl
BA3HAYEHHS IIIJIBHOCTI; METOJ, KPOCC-XOJI [JI1 BU3HAYEHHS CEMCMIYHOI JKOPCTKOCTI MaCHBY; METOJ, CIIOCTEPEKEHHS
3MiH IIPUPOJHOrO €JIEKTPOMArHiTHOIO 10JIs1 3€MJIL; BidyaslbHe LOCIiAKEHHS IPOCTOPOBUX CTPYKTYP MiCJIsA
LeMeHTalii; reodisnyHi METOIM; METOIY CIIOCTEPEKEHHS 32 OCiTaHHIMU OYZiBesb Ta CIIOPYH; METOAU

MaTeMaTUYHOI CTaTUCTUKY | MaTeMaTUYHOTO MOJIEJIIOBAHHS IIPU BU3HAYEHHI HAIIPY>XKeHO-1e(POPMOBAHOTO CTaHy



oCcHOB. TeopeTryHi i NPaKTUYHI Pe3yJbTAaTU: HAYKOBO OOI'PYHTOBAHO Ta TEOPETUYHO PO3POOIEHO METOL0JIOTII0
IIPOEKTYBAHHS MiICUJIEHHS OCHOB LIEMEHTALLi€IO I1ifl BUCOKMM TUCKOM, BUKOPUCTAHHS SIKOi O3BOJIsIE OO PYHTOBaHE
BUKOHAHHS [IPOEKTYBAHHS TEXHOJIOTIYHUX [1APAMETPIB B 3aJIEXKHOCTI BiJl XapaKTEPUCTUK MILIHOCTI Ta
IeopmaliliHuX BJIaCTUBOCTEN I'PYHTY, PO3PAaxyHOK OCHOB 3 ypaxyBaHHSIM MificuiaeHHs. HaykoBa HOBU3Ha:
BMKOHAaHO Kjacu@ikaliilo MeToly BUCOKOHAITipHOI LieMeHTAllil; BIieplle 3alpOoIIOHOBaHO Qi3YHy MOAEb Ta
BMKOHaHO MaTeMaTuyHy popmariizallilo Ipolecy BUCOKOHAMNIPHOI IleMeHTallii I'PYHTOBUX OCHOB 3 OIIMCOM
HalNpyXeHo-71e(pOPMOBAHOI0O CTaHy y NPOLeCi iH'€KTyBaHHsI, MOAANbIIMMYU ACUMIITOTUYHUMMU OLIiIHKaMMU pillleHb Ta
BU3HAYEHHSIM 006J1acTell TpaHMYHOI PiBHOBAru Ha OCHOBI IIPOCTOPOBOTO 3aKOHY 'PAaHUYHOI PiBHOBAry; BIieple
TEOPETUYHUM HIJISIXOM BU3HAY€HI OCHOBHI 3aKOHOMIPHOCTI MIPOLIECY iH'€KTyBaHHS, & CaMe KPUTUYHUI TUCK
LleMeHTallii, po3mipu 3a iH'eKTOBaHOI 06J1aCTi OCHOBU, KpUTHUYHA ITIMOVHA 3aHYPEHHS iH'€KTOPA, 4acC iH'€KTyBaHHS,
nedopmalii OCHOBY; BIleplIe €KCIIEPUMEHTAIbHYUM IIJISIXOM BUSBJIEHI 0COOJIMBOCTI PO3NOBCIOJI)KEHHS PO3UMHY B
OCHOBI B 3aJI€KHOCTI BiJ] TUCKY HarHiTaHHS, liaMeTpy CBEPAJIOBUHHU, ITIMOMHY iH'€KTYyBaHHS, 4acCy iH'€KTyBaHHS;
BIIEPILE 3aIIPONIOHOBAHI PilleHHS AJ151 TPOEKTYBAaHHS MiICUJIEHHSI OCHOB Ta PO3PaxyHKy apMOBaHUX OCHOB IiCJIs
uemeHTauii. CTyniHb yIPOBaKEHHSI: Pe3ysbTaTh pO3pOOKM BUKOPUCTaHi pu po3poo6ui JBH B 2.1-10-2009
"OcHoBH Ta pyHAaMeHTU criopyn”, KepiBHOro nokymeHTy Pl EO 0624-2005, BipoBa/iKeHi Ipy IPOEKTYBaHHi Ta
IifiCKJIEHHI OCHOB 55 006'eKTiB, B TOMY 4uCJIi 06'eKTy "YKpUTTS" YopHOOUIbCHKOi AEC 3 ekoHOMIiuHUM edekTom 7,0
MJIH. I'pH. Cdepa BUKOPUCTaHHS: IiICUJIEHHSI OCHOB OYZiBeJb i CIOPY/, BULIE Ta HUXXYE PiBHS IiI3€MHUX BOJ,
cTabisizalis ocifaHb Ta KPeHiB, yCYHEHHS [IPOCAJKOBUX BJIACTUBOCTE, KPIIlJIEHHS CTIHOK KOTJIOBAaHiB, KOHCEPBaLlis

Pa/lioaKTMBHUX Ta iHIMIKX BiIXOZiB, CTBOPEHHS NPOTUQINbTPALiIHUX 3aBicC.

2. Research object - the process of interaction between soil base and water-cement-silica mixture pumped under
high pressure, and consequent modification of soil base properties. Aim of the thesis - development of theoretical
principles for strengthening of soil bases using the method of high pressure grouting and design of reinforced soil
bases. Research methods: standard laboratory methods for determining the properties of the soil base before and
after cementation; radioactive gamma-ray logging to determine the density, the method of cross-hall to determine
the seismic stiffness of the array, the method of monitoring changes in natural electromagnetic field of the Earth, a
visual method for the study of spatial structures after grouting, geophysical research methods, methods of
monitoring the settlements of buildings and structures, methods of mathematical statistics, mathematical
modeling techniques to determine the stress-strain state of the soil base. Theoretical and practical results:
scientifically based and theoretically developed design methodology for strengthening of soil bases using
cementation under high pressure, which allows reasonable use of the design process parameters depending on the
characteristics of strength and deformation properties of the soil, soil base calculation with the account of
strengthening. Scientific novelty: classification of soil bases high pressure grouting method has been performed,
proposed physical model and mathematical formalization of the process of high pressure grouting of ground bases
with description of the stress-strain state in the process of grouting execution using the theory of independent
filtration consolidation, further asymptotic solution estimates and determination of the limit state areas based on
spatial law of the limit equilibrium; theoretical foundations for grouting process , the basic pattern of injection
execution process, namely the critical grouting pressure, dimension of the grouted soil bass, the critical depth of
injector immersion, grouting duration, basis deformation, for the first time experiment presents features of grout
distribution in soil base depending on the injection pressure, borehole diameter, injection depth, injection
duration; newly suggested solutions for design of soil base strengthening and calculation of strengthened soil
bases after cementation. Implementation scope: research results have been utilized in the development of DBN
2.1-10-2009 "Bases and foundations of structures" the governing document RD EO 0624-2005, implemented in the
design and strengthening of foundations of 55 objects, including object " Shelter "Chornobyl NPP with economic
benefit of 7.0 million UAH. Application scope: strengthening of foundations of buildings and structures above and
below groundwater level, settlement and inclination stabilization, elimination of subsidence properties, fixing the
walls of trenches, conservation of radioactive and common waste, cutoff curtains execution.
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