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2. Strengthening of foundation bases composed of fine-grained unconsolidated sands by high-pressure

cementation

Pedepar:

1. O6'eKT mOCHiIPKEHHS - IIPOLeC B3aEMOZIi IIeMEHTHOTO PO3YUHY, SIKMI HaTrHITA€THCS Iifl TUCKOM, i3 TyXKUMU
nickamy Ta 06yMOBJIEHI TUCKOM 3MiHHU BJIaCTMBOCTEN I'PYHTOBOI OCHOBU. MeTO0 AucepTalLiliHoi poboTH € po3podKa
TEOPETUYHUX NTPUHIIUIIIB Ta aJITOPUTMIB PO3PAXYHKY IIapaMETPiB NPOLECY 3aKPillJIEHHS OCHOB i3 ITyXKUX
NPiOHO3E€PHUCTHUX IMiCKiB iH'€KIII€I0 IEMEHTHUX PO3YMHIB ITi/l BUCOKUM TUCKOM. MeTony JOCTiIKeHHS: Teopis
IOAIiIGHOCTI Ta aHaJIi3y pO3MipHOCTE; BisyasbHMI METO], NOCIiIPKEHHS IPOCTOPOBUX CTPYKTYP I'PYHTOBOTO MacUBY
Iicssl HeMeHTallii; CTaHIapTHi 1ab0paTOPHiI METOY BU3HAUEHHS XapaKTEPUCTUK IPYHTY; METOAM MaTEMATUYHOI
CTaTUCTUKY;, METOIY YMCEBHOTO MOZEJIIOBAaHHS; METOAM CIIOCTEPEXXeHb 3a nedopMalismMu QyHIAMEHTIB CIIOPYZ,

TeopeTuyHi i TpakTHUYHi pe3yabTaTU: BIEPILEe OfieP>KaHO KpUTepill HabIMXeHOTo Pi3nYHOr0 MOJIEII0BaHHS



IIPOLIECY 3aKPIIlJIEHHS I'PYHTY [1JI1 BCTAHOBJIEHHSI 30DKHOCTI MOZ,EJIbHUX 1 HATYPHUX 3Ha4€Hb pafiiyca
PO3MNOBCIOIIKEHHS PO3YMHY, AiCTaIy NOAANbIINN PO3BUTOK €KCIIEPUMEHTAJIBHI JOCIIII>)KEHHS 010 BCTAHOBJIEHHS
3aKOHOMIPHOCTEH pO3NOBCIOMI)KEHHSI PO3YMHY i 3BMiHM BOJIOTOCTI i 1Ii/IbHOCTI APiOGHO3EPHUCTOrO YXKOr'o MiCKY pU
iH'eKUiMHOMY 3aKpillJIEHHI EMEHTHUMHU PO3YMHAMU 3aJI€KHO Bifl BUBHaYaJIbHMX YMHHUKIB, a CaMe:
CHiBBiHOLIEHHS BOJa,/LIeMEHT PO34MHY, BULY Ta JO3yBaHHS MJIaCTU(IKYI04O0i [06aBKM i IOYaTKOBOTO CTaHY MiCKy
I10 BOJIOTOCT], BIlepIlle PO3POOJIEHO AJITOPUTM PO3PaXyHKY I1apaMeTpiB [Ipoliecy 3aKpilyieHHs MilllaHuX OCHOB
iH'eKUi€el0 LEMEHTHUX PO34YMHIB I1iJ, BACOKUM THCKOM, IO J03BOJISE€ BU3HAYMTY HAIIPY>KEHHY i IIepEMIlEHHS B
I'PYHTI, TUCK HAaTHITaHHA U PafiiyC PO3IMOBCIOAKEHHS PO3UMHY, WIJIbHICTL I'PYHTY IiCJIS 3aKPIIJIEHHS, BIIeplIe
OTPUMAaHO eMIipuyHi koedillieHT! 40 PO3PaXyHKOBUX POPMYJI, IO BPaxOBYIOTh BILJIMB BUY Ta JO3yBaHHS
nactuikyodoi 106aBKu Ha pajiyc po3IOBCIOKEHHS po3unHy. HaykoBa HOBU3HA: KpUTEPiil HAOIMKEHOT O
(i3sMYHOr0 MOZEJIOBAHHS MIPOLECY 3aKPIIJIEHHS I'PYHTY [1J11 BCTAHOBJIEHHS 30DKHOCTI MOZEJIbHUX i HATYPHUX
3HA4Y€Hb pajiiyca pO3MOBCIOKEHHS PO3YMHY (O€pKaHO BIEPILE), PO3PO6JIEHO AJITOPUTM PO3PAXYHKY I1apaMeTpiB
IIpOLIeCy 3aKPillJIeHHs! OCHOB 3 ITyXKUX JAPiOHO3EPHUCTHX ITiCKiB iH'€KI1Ii€l0 IEMEHTHUX PO3UMHIB I1ifi BUCOKUM
THUCKOM (OZiep>KaB MOAAJbIINI PO3BUTOK), HA OCHOBI €KCIIEPUMEHTATbHUX NOCiIKEHb OTPUMaHi eMITipuyHi
Koe(illieHTH 40 PO3PaxyHKOBUX (POPMYJI, LIIO BPaXxOBYIOTh BIVIUB BUJY Ta AO3yBaHHS M1acTUPiKyI040i 106aBKU Ha
paziyc po3NOBCIOKIEHHS po3unHy (ofep>kaHo Brepiie). CTyMiHb YIIPOBAIPKEHHS: OTPUMaHI pe3yJsbTaTu
BMKOPHUCTaHi IIPU IPOEKTYBaHHi Ta BUKOHAHHI POOIT 110 MifICUJIEHHIO OCHOBU i BUIIPABJIEHHIO KpeHY PyHIIAMEHTIB
BakyymaTopis N21i N22 cranennaBuibHOro nexa TOB "M3 "[JHinpocTans" eMeHTaLi€lo i BUCOKMM THCKOM.
Cdepa BUKOPUCTAHHS: TPOEKTYBAHHS i BUKOHAHHS POOIT i3 MiICIEHHS] OCHOB (PYHIAMEHTIB i3 IPi6HO3EPHUCTUX

ITyXKUX ITiCKiB.

2. The object of study - the interaction of the cement slurry that is pumped under pressure, with loose sand and
the changes of bases characteristics by pressure. The aim of the thesis is the development of theoretical
foundations and algorithms for calculation the operation factors of fine-grained loose sand injection of cement
slurry with high pressure. Methods: similarity theory and dimensional analysis, visual method of soil spatial
structure study after cementation, standard laboratory methods for determining soil characteristics, methods of
mathematical statistics, numerical modeling techniques, methods of foundations deformation. Theoretical and
practical results: first obtained the criterion of approximate physical modeling of soil cementation process for
establishment of the convergence model and full-scale dissemination of injection radius, were developed further
experimental studies to determine the regularity of solution spread and the changes of fine loose sand humidity
and density after cementation depending on the determining factors, namely, water /cement ratio of solution, the
type and dosage of plasticizer and the initial humidity of sand, first developed the algorithms for calculation the
operation factors of fine-grained loose sand injection of cement slurry with high pressure, such as stresses and
displacements in the ground, pressure of injection and radius of injection, soil density, first obtained the empirical
coefficients for calculation formulas that take into account the influence of plasticizer type and dosage on radius
of injection. Scientific novelty: the criterion of approximate physical modeling of soil cementation process for
establishment of the convergence model and full-scale dissemination of injection radius (first obtained), the
algorithms for calculation the operation factors of fine-grained loose sand injection of cement slurry with high
pressure (further developed), based on experimental investigations of sand cementation obtained empirical
coefficients for calculation formulas that take into account the influence of plasticizer type and dosage on radius
of injection (first obtained). Degree of implementation: the results were used in the design and implementation of
bases strengthening and foundation balancing of vacuum station N21 and N22 cementation with high pressure in
the area of steel plant "Dniprostal”. Scope of use: in the design organizations in the design and the implementation
of fine-grained unconsolidated sand bases strengthening.
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