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Pedepar:

1. Inceprauis npucBsiYeHa po3poobLi HayKOBOi 3a7ayi MiICMJIEHHS. OCHOB LIUBUIBHUX OyAiBesb MikponansiMu. Ha
[IPaKTHULi 3'1COBaHoO, 10 naiti giamerpom 0,5...1,2 M Ta goBxuHoIO 6,0...12,0 M, CTBOpPEHi Ha OCHOBI 6YPOiH €KIIiITHO]
(jet-grouting) abo 6ypoamimyBasbHOi (drilling-mixing technology) TexHosoriii, MO>XyTb 6yTH BKOPOYEHi i
IepeTBOPEHi Ha Mikpornasi (HoBxuHa 26,0 M). OfHaK JOTeNep BiflCyTHE y3arajJbHEHHS 1OCBiy 3aCTOCYBaHHS
BKa3aHUX TE€XHOJIOTi!l CTBOPEHHS MiKpOIab, a iX pO3paxyHOK IIPOBOIUTLCS 3TiTHO HOPMATUBHOTO JOKYMEHTY, 110
perjaMeHTye BU3HAYEeHHS MiLIHOCTI Ta CTilIKOCTi 3a6MBHUX a060 6ypoHaOMBHUX MaJlb. BupilmeHHs HayKoBoi 3a1a4i
BM3HAUEHHS [IapaMeTpPiB CUCTEMU «IPYHTOBA OCHOBA, MifiIcKujIeHa MiKponaJsiMUA» B AUCepTaLiliHill poOOTi 6a3yeTbCst
Ha OTPMMAaHHi aBTOPOM 3aKOHOMIPHOCTEN HalPy>KeHO-1e(pOPMOBAHOr'0 CTaHy [P B3a€MOJii ii eJleMeHTiB.
BinnosinHO, MeTO0 AUCEPTALIIHOI POOOTH € OO PYHTYBaHHS HA 6a3i OTPMMaHUX Pe3yJbTATiB HAIIPY>KEHO-

IepOpMOBAHOrO CTaHy MapaMeTpiB MIITHOCTI Ta 1edOpMaTHBHOCTI OCHOB LIMBINIbHUX OyIiBeJIb P iX mincuieHHi



MikponansMu. 17151 TOCSTHEHHS MeTU B JUcepTalliiiHiil po60Ti BUKOHAHO MOPIBHSIbHUIL aHAMi3 6ypoiH'eKLiliHOI Ta
Oypo3MmillyBasibHOI TEXHOJIOTIH BIAITYBaHHS MIiKpOIajb, Pe3yJbTaTH SIKOrO CTaJM MiJIPYHTSIM [I0Ka3y, 110 001ABi
TEXHOJIOTII I1iJ, Yac MificuIeHHs CabKUX I'PYHTOBUX OCHOB MalOTh HANOiJIbIy CTYIiHb IPOrHO30BAHOCTI 3MiHU
HaMpyXeHO-1e()OPMOBAHOI0 CTaHy CUCTEMU «IPYHTOBA OCHOBQ, MificKujIeHa MikponaasiMu». CTBOPEHO CKiH4EHHO-
eJIeMeHTHi Mozei GyHIaMeHTY LIMBIJIbHOI CIIOPYAU [71s1 IPOBEAEHHS OOI'PYHTYBAaHHS IIapAMETPiB MilIHOCTIi Ta
IepOpMaTUBHOCTI IPYHTOBOI OCHOBH Y HEMiICUJIEHOMY CTaHi Ta MicJsl MifCUIeHHs, IPUYOMY B SKOCTi €TaJIOHHOTO
IIPOBEJEHO AHAIITUYHUI PO3PaxXyHOK HalIPYy)KEHb Ta NepeMillleHb 32 HOpMaTUBHUM JOKyMeHTOM. Ha 6a3i
CTBOPEHUX CKiHY€HHO-€JIEMEHTHUX MOJEJIEN BIIepIIe OTPUMAHO 3aKOHOMIPHICTh BEPTUKAJIbHUX I1E€PEMILIEHb
MiKporasi Bif, MOZyJisl IPY’KHOCTi 'PYHTOBOI OCHOBH, SIKa € CTEIIeHEBOIO 3aJIEXKHICTIO BUIJIALy s=aEs-b (cTymiHb
anpokcumanii R2=0,99), mo HafaTh 3MOTY IPOrHO3yBaTH Ae()OPMOBAHMI CTaH JJ1s1 LOCTATHBO LIMPOKOI0O
IiarnasoHy MOAYJIsl IPY>KHOCTI c1a6Koi IpyHTOBOI ocHOBHU (E=5...20 MIIa). OTprMaHi aBTOPOM 3aKOHOMipHOCTi
BU3HAYalOTh HAYKOBY HOBU3HY JUCEPTALiIHOI po60TU. 32 JOMOMOTOI0 Pe3y/IbTATiB 1aPAMETPUYHOTO YUCETBHOTO
aHasli3y BUKOHaHO OOIPYHTYBaHHS HalpyXeHO-1e(pOPMOBAaHOI0 CTaHy MifiC1IeHOi MiKponalsiMU OCHOBU 3
ypaxyBaHHSM HOBOTO MiIX0O4y 0 iX B3a€EMHOrO BIJIMBY. OTpUMaHi pe3yJsbTaTy AOBOIMTS, 110, 6a3yl0uuch Ha
HOPMaTUBHOMY JOKYMEHTI, SKUI PO3POOJIEHO 1151 3a0MBHMX 260 6YpPOHAOMBHUX M1aJ1b, HEMOXJINBO €(PEKTUBHO
3MEHIINUTY BEPTUKAJIbHI ITepeMillieHHSI IMIJITXOM 30JIVDKEHHS MiKpOTIajib, OCKIJIbKY BiflCTaHb MixX Mikpormansmu B 3d
L7151 €7IEMEHTIB, 1110 CTBOPEHI Ha OCHOBI 6ypOiH’eK1IiliHO] i1 6ypo3MilllyBabHOI TEXHOJIOTIH, € MiHIMAJIBHOIO.
PesynbTaTy TaKOX CBil4aTh, O 3aCTOCYBAaHHS HaBiTh IOOJMHOKUX MIKpOIIajb 3MEHIIyE BEPTUKAJIbHI IepEMIlLIEHHS
B 11,7..11,9 % (Mikpomnass 3 IpyHTOLEeMEHTY) i B 18,1...18,5 % (Mikpomnasisi 3 apMOBaHOTrO I'PyHTOLIEMEHTY). [IpoBenieHO
€KCIIePUMEHTAJIbHI JOCIIII)KEHHS MIIIHOCTI Ta CTIMKOCTI HEMiACUIIEHO] Ta MiJCUIEHO] MiKpONaIsMU I'PYHTOBOI
OCHOBH B IIJIOCKOMY JIOTKY. [IpoaHasi3oBaHO pe3ybTaTy MOMEIOBAHHS, SKi JOBOASTb NO3UTUBHUI BIJIUB
nigcunenHs (14,7 MM y nigcuieHiil Mikponase Moesi Ha BiiMiHy Bif 17,5 MM y HenigcuiaeHii, To6To 3MeHIIeHHS
BEpPTUKAIbHUX NlepeMimeHs B 1,19 pasu). [IpoBeneHO MOPIBHIIbHUI aHAi3 pe3yJbTaTiB TEOPETUYHUX T0OY0B 3
pe3yJbTaTaMu eKCIIePUMEHTANbHUX JOCiKeHb, OTPMMaHa B 10r0 XOi MOX1uOKa 3HaXOAUThCS B [lialla30Hi
8,29...8,69 %, 1m0 CBIIYMTD ITPO BUCOKUM CTYITiHb JJOCTOBIPHOCTI IIPOBENEHOT0 YACEILHOIO Ta EKCIIEPUMEHTAIbHOTO

IOCJliIKeHHs PyHIaMEHTy LUBLIbHOI Oy iBJli HA HEMiACUIIeHil Ta MiICUIIeHill MiKpomaelo I'PYHTOBI OCHOBI.

2. The dissertation is dedicated to the development of the scientific problem of civil buildings foundations
strengthening with micropiles. In practice, it has been found that piles with a diameter of 0.5 ... 1.2 m and a length
of 6.0 ... 12.0 m, created on the basis of jet-grouting or drilling-mixing technology, can be shortened and
transformed into micropiles (length 6.0 m). However, so far there is no generalization of the experience of using
the indicated technologies for creating micropiles, and their calculation is carried out according to the regulatory
document that regulates the determination of the strength and stability of driven or bored piles. The solution to
the scientific problem of determining the parameters of the "soil base reinforced with micropiles" system in the
dissertation is based on the author's obtaining the regularities of the stress-strain state during the interaction of
its elements. Accordingly, the aim of the dissertation is to substantiate based on the obtained results the stress-
strain state of strength and deformability parameters of civil buildings’ foundations when they are reinforced with
micropiles. To achieve the goal, a comparative analysis of jet-grouting and drilling-mixing technologies for the
installation of micropiles was performed in the dissertation, the results of which became the basis for proving that
both technologies during the strengthening of weak soil bases have the highest degree of predictability in the
stress-strain state changes of the "soil base reinforced with micropiles” system. Finite-element models of the
foundation of a civil structure were created to justify the strength and deformability parameters of the soil base in
the unreinforced state and after reinforcement, and as a reference, analytical calculations of stresses and
displacements were carried out according to the regulatory document. On the basis of the created finite-element
models, for the first time, the regularity of the vertical displacements of the micropile was obtained from the
modulus of elasticity of the soil base, which is a power dependence of the form s=aEs-b (degree of approximation
R2=0.99), which makes it possible to predict the deformed state for a sufficiently wide range of the modulus
elasticity of a weak soil base (E=5...20 MPa). The patterns obtained by the author determine the scientific novelty of
the dissertation. On the basis of the parametric numerical analysis results, the substantiation of the stress-strain



state of the micropiles-reinforced foundation was made based on a new approach to their mutual influence. The
obtained results prove that, based on the regulatory document that is developed for driven or bored piles, it is
impossible to effectively reduce vertical displacements by bringing micropiles closer, since the distance between
micropiles in 3d for elements created on the jet-grouting and drilling-mixing technologies is minimal. The results
also show that the use of even single micropiles reduces vertical movements by 11.7 ... 11.9 % (soil cement
micropiles) and 18.1 ... 18.5 % (reinforced soil cement micropiles). Experimental studies of the strength and stability
of unreinforced and micropiles-reinforced soil base in a flat tray were conducted. The simulation results were
analyzed, which prove the positive effect of reinforcement (14.7 mm in the model reinforced with micropile, in
contrast to 17.5 mm in the unreinforced one, i.e., a decrease in vertical displacement by 1.19 times). A comparative
analysis of the results of theoretical concepts with the results of experimental studies was carried out, the error
obtained in the course of it is in the range of 8.29 ... 8.69 %, which indicates a high degree of reliability of the
conducted numerical and experimental research of a civil building foundation on unreinforced and micropiles-
reinforced soil foundation.
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