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2. Justification of the parameters of strength and deformability of civil buildings foundations when they are
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Pedepar:

1. Inceprarist npucBsyeHa po3po61i HayKOBOi 3a7adi MiACHIeHHS OCHOB LIMBIIbHYX OyAiBesb Mikponansimu. Ha
IIpaKkTHLj 3'51COBaHO, 110 naji aiamerpom 0,5...1,2 M Ta goBxuHoto 6,0...12,0 M, CTBOpPEHi Ha OCHOBI 6YpOiH eKI11ii1HO]
(jet-grouting) a6o 6ypo3mimysanbHOi (drilling-mixing technology) TexHos0ri1, MOXXYTb 6yTH BKOPOUEHi i
IepeTBOPEHI Ha MiKpomaili (IoBXuHa 26,0 M). OnHaK JOTENep BilCyTHE y3arajJbHEHHS NOCBiy 3aCTOCYBaHHS
BKAa3aHMX TEXHOJIOTIM CTBOPEHHS MiKpOIab, a iX pO3paxyHOK IIPOBOJIUTHCS 3TiJHO HOPMATUBHOTO TOKYMEHTY, 10
perjaMeHTye BU3HAUYE€HHSI MIIJTHOCTI Ta CTI!KOCTi 3a6MBHUX 200 6ypOHAOUBHUX I1aJlb. BUpilleHHs1 HAyKOBOi 3aa4i

BM3HAUEHHS IIapaMeTPiB CUCTEMU «IPYHTOBA OCHOBA, MiiCUJIEHa MIKpONAJISIMUA» B AUCEPTALiliHIll poOOTi 6a3yeTbCst



Ha OTPMMAaHHi aBTOPOM 3aKOHOMIpHOCTEeN HanpyKeHO-1e(pOPMOBAHOIO CTaHy IIPU B3aeMOZi il e71€eMEHTIB.
BinnoBinHO, MeTOI0 AucepTaLiiiHOi po60TU € OOIPYHTYBaHHS Ha 6a3i OTPUMAaHUX Pe3yJIbTaTiB HAlPy>KeHO~
Ie(pOpMOBaHOTO CTaHy NapaMeTpiB MIIJHOCTI Ta 1edOpPMaTHBHOCTI OCHOB LIMBIiIbHUX OYy[iBeJIb IPU iX IifcuiIeHHi
MiKponassiMu. 171 JOCSTHEHHSI METY B AUCEPTALiliHill poOOTi BUKOHAHO MOPiBHAIBHUI aHasi3 6ypoiH'eKLiliiHOi Ta
Oypo3MilllyBasIbHOI TEXHOJIOTII BJIAITYBaHHS MiKpOIajb, pe3yJbTAaTH SIKOTO CTaJIN MiAIPYHTIM [0Kas3y, 10 00MBi
TEXHOJIOTII I1iJ, yac NifcuieHHs caabKux I'PyHTOBUX OCHOB MalOTh HANOiJIbIy CTYIiHb IPOrHO30BAHOCTI 3MiHU
HaINpyXeHo-1e()OPMOBAHOI0 CTaHy CUCTEMU «I'PYHTOBA OCHOBQ, MificKujieHa MikponaasiMu». CTBOPEHO CKiH4EHHO-
eJIEeMEHTHi MoJiesli GyHIaMEHTY LMBIIbHOI CIIOPYIX IJ1s1 IPOBEEHHS] OO PYHTYBaHHS IapaMeTPiB MiLIHOCTI Ta
IePpOopMaTUBHOCTI 'PYHTOBOI OCHOBY Y HEMiCUIEHOMY CTaHi Ta Mics MifCUIeHHs, IPUIOMY B SKOCTi €TaJIOHHOTO
IIPOBEJIEHO aHAJIITUYHUI PO3PaXyHOK HAIIPY>KEHb Ta NEPEMillleHb 332 HOpPMAaTMBHUM JIOKyMeHTOM. Ha 6a3i
CTBOPEHUX CKiHY€HHO-€JIEMEHTHUX MOJEJIEN BIIepIlle OTPUMAHO 3aKOHOMIPHICTh BEPTUKAJIbHUX IEPEMIILIEHD
MiKpornasi Bif MOZYJIs IPY>KHOCTi I'PYHTOBOI OCHOBH, $SIKA € CTEIIEHEBOIO 3aJIeXKHICTIO BUrIALy s=aEs-b (cTyminb
anpokcumanii R2=0,99), mo HafawTh 3MOTY IPOrHO3yBaTH Ae)OPMOBAHUII CTaH JJ1s1 LOCTATHBO LIMPOKOI0
IianazoHy MOZYJIsl IPY>KHOCTI cabkoi rpyHTOBOI ocHOBY (E=5...20 MITa). OTprMaHi aBTOpOM 3aKOHOMIPHOCTI
BU3HAYalOTh HAYKOBY HOBU3HY AUCEPTALiTHOI po60OTU. 32 JOMOMOrOI0 Pe3ysIbTaTiB IapaMeTPUYHOTO YUCETbHOTO
aHasli3y BUKOHaHO OOIPYHTYBaHHS HaNpyXeHO-1edOpPMOBAaHOI0 CTaHy MifiC1IeHOi MiKpOTIaIsIMU OCHOBU 3
ypaxyBaHHSM HOBOTO MiJX0Ay [0 iX B3a€MHOrO BIUIMBY. OTpUMaHi Pe3yJIbTaTy JOBOASATD, 110, 6a3yI0unCh Ha
HOPMaTUBHOMY JOKYMEHTI, SKUI PO3POOJIEHO 17151 3a0MBHUX 260 6YPOHAOMBHUX M1aJlb, HEMOXJINBO €(PEKTUBHO
3MEHIIMTY BePTUKAJIbHI IEPEMIllIeHHS IUISIXOM 30JIMKEHHS MiKpoInaJb, OCKiJIbKY BifilcTaHb MK Mikponasnsmu B 3d
L7151 €JIEMEHTIB, 1110 CTBOPEHI Ha OCHOBI O6ypOiH’eK1IiliHO] i1 6ypo3MilllyBasbHOI TEXHOJIOTH, € MiHIMAJILHOIO.
PesynbTaTy TaKOX CBil4aTh, L0 3aCTOCYBAaHHS HaBiTh [I0OOJUHOKUX MIKpOIlajb 3MEHIIyEe BEPTUKAJIbHI IepEMIllleHHS
B 11,7...11,9 % (mixpomasns 3 rpyHTOLEMeHTY) i B 18,1...18,5 % (MikpomnaJsis 3 apMOBaHOTO I'PYHTOLIEMEHTY). [IpoBefieHO
€KCIIePUMEHTAJIbHI JOCIII)KEHHS MILIHOCTI Ta CTIMKOCTi HEMiACUIIEHO] Ta MiACUIEHO] MiKpOonasiMu I'PYHTOBOI
OCHOBM B IIJIOCKOMY JIOTKY. [IpoaHasizaoBaHO pe3ysbTaTi MOJEIOBaHHS, Ki JOBOIATh TO3UTUBHUN BILINB
nigcunenHs (14,7 MM y nificuseniit Mikpornasero Mogesi Ha BigMiHy Bif 17,5 MM y HemificrieHill, TO6TO 3MEeHIIEeHHS
BEPTUKaJIbHUX NepeMilieHs B 1,19 pasn). [IpoBenieHO NOPiBHSUILHUI aHAai3 pe3yJbTaTiB TEOPETUYHUX MOOYIOB 3
pe3yJbTaTaMu eKCIIePUMEeHTaNbHUX JOCiIKeHb, OTPMMaHa B 10r0 X0i MoxubKa 3HaXOAUThCS B Jlialla30Hi
8,29...8,69 %, 1m0 CBIIYMTD ITPO BUCOKUH CTYIIiHb JJOCTOBIPHOCTI IIPOBEIEHOTO YACEIBHOIO Ta EKCIIEPUMEHTAIbBHOTO

IociimkeHHs QyHIaMEHTY LMBiJIbHOI OYAiBIIi Ha HEMifcuIeHiN Ta nigcunaeHii Mikporaneo rpyHTOBIN 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 ... 1.9 % (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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