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Awnoraunis. Tepuropis YkpaiHu XapakTepu3yeTbCsi CKIaJHUMH 1HKEHEPHO-TEOJOTTYHUMH YMOBaMH: CJIA0KUMH,
CTPYKTYPHO-HECTIMKIMH TPYHTaMH, JIECOBUMH TPOCATKOBUMHU CYTIIMHKAMH 1 CYITiCKaMH, B IIUTBHIHN MichKiif 3a0y10Bi
9acTO JOBOJMTHCS CTUKATHUCH i3 INIMBYHAMH, CXMJIAMH, IO CIIPUYHHIOE ITOJOPOKYAHHS 3BEICHHS OyAiBelb 1 Ciopyn
gepe3 JOJaTKOBI BUTPATH HA IMIATOTOBKY OCHOB Ta 3BeAeHHS (hyHIamMeHTiB. CMonm3altis, OiTymi3aris, CHIiKaTH3amis
— Il arpecWBHI METOIM 3aKpIiIUIEHHS TPYHTIB OCHOBH, OIJBII €KOJIOTIYHE BHUKOPHUCTAHHS IEMEHTY. 3MIIIyBaHHS
MICIICBUX TPYHTIB i3 IIECMEHTOM, BaIlHOM, TilICOM, IIJJTAKaMH 1 3 yBEACHHAM pPIi3HUX J00ABOK IIO3BOJSIE OTPUMATH
Mmarepial — IPYHTOLEMEHT, SKHH OCTAHHIM 4YacoM IIUPOKO BHKOPHCTOBYETbCA JUIS IJATOTOBKH OCHOB I
(dbyHIaMeHTH, 3BeIcHHs (DYHIaMEHTIB, a TAKOXK ISl BAKOHAHHS PI3HUX T'COTCXHIYHMX 3aBaHb. [[iITOTOBKA OCHOB i
(GyHIaMEHTH I1iJ] Yac 3Be/IeHHs Oy/iBeJb 1 CIIOpY/ Ha CIa0KUX, CTPYKTYPHO-HECTIMKUX IpyHTaX (MPOCIIHUX IPyHTaX
I Tuny mnpocigaHHs, HacCHIHMX, 3aTOpP(OBAHUX, TEKYYMX MHIYBAaTO-TIIMHUCTHX), SIK TPAaBHJIO, KOHCTPYKTHBHO
BUKOHYETHCSI apMYBaHHSM IPYHTY BEPTUKAIBHHUMHU SKOPCTKMMH IPYHTOLIEMEHTHHMH €JIEMEHTaMH 3 JOCTATHBO
BUCOKHUM BiJICOTKOM BMICTY IIeMeHTY. Taki pillleHHs IPUHMAIOThCSl HA OCHOBI TEXHIYHUX XapaKTEPUCTHK Oy iBeIbHOT
TEXHIKH, TIOIIMPEHOT B HaIli KpaiHi, a TaKOX MPOEKTHUX BHMOT, IIPU [[bOMY 3aKpIIICHHS IPYHTOBOI TOBILI OCHOBH
BUKOHYETbCS Ha JOCHTh BEIUKY TIJHOMHY. JlOCHIIKEHO paliOHANIBHICTh 3aCTOCYBaHHS IPYHTOLEMEHTHUX
KOHCTPYKILIH 3 HU3bKUM BMICTOM LEMEHTY B CJIa0KHX, BOJOHACHYCHHX Ta JIECOBHX IPyHTax | THIy mpocinaHHs.
3acTocyBaHHS Cy4aCHHX MEXaHI3MiB 1 00JIaJHAHHS JUIs BUTOTOBIICHHS IPYHTOLIGMEHTHHX EJIEMEHTIB J1a€ MOXKJIMBICTh
BUKOPUCTOBYBAaTH KOHCTPYKTHBHI CXEMH 3 MCHIIOI BHTPATOI LEMEHTY JUIsi 3BeACHHSA (yHIAMEHTIB OyaiBesb Ta
criopya. Y pasi 3MeHIIEHHS KiJIbKOCTI IEMEHTY IiIBUIIYETHCSA NePOPMOBAHICTE 1 TPIIIMHOCTIMKICT TPYHTOLIEMEHTY,
B pe3yjbTaTi BiH Y€ HE MOXE pO3MISIATHCS SK €JIEMEHT KOHCTpPYKUii (yHaaMeHTy, ane Moxe e(eKTHBHO
BUKOPHCTOBYBATHCS SIK IITy4yHa OCHOBa (hyHIAaMEHTIB OyniBenb. UHCIOBMMH METOJaMH PO3PAaXyHKY BCTaHOBJIICHO
BIUIMB M1apaMeTpiB IPYHTOLEMEHTY Ha POOOTY CUCTEMH «cHopyia — GyHAaMEHT — IPYHTOLEMEHTHA OCHOBAY.

Ku1104oBi ciioBa: ipynmoyemenm; 06'emHe 3aKpinieHHs IPYHMIG; pPi3aibHO-3MIULYBATbHULL MEMOO, IPYHIMOYEMEHMHI OCHOBIL,
Odeghopmayii ipynmy
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®YHJIAMEHTOB 3JIAHUI U COOPYKEHUH

KUPUYEK [0. A., 0. m. n., npogp.,
KOMUCCAPOBT. B. , accucm.

! Kabempa aBTOMOGHIBHBIX [JOPOT, TEOAE3MM H  3eMICyCTpOiicTBa, LOCYNapCTBEHHOE BbICIIeE YueOHOE 3aBEICHHE

«[IpuaHUIIPpOBCKAs rOCYAapCTBEHHAs aKaJeMHsl CTPOMTEIbCTBA U apXUTEKTYphl», yi. UepHslmeBckoro, 24-a, 49600, [numnpo,
VYxpaunna, tein. +38 (0562) 746-38-88, e-mail: yakirichek@gmail.com.

> Kadenpa aBTOMOOWIBHBIX JOpOT, TEONE3MH U 3EMIICYCTPOWCTBA, [OCymapCTBEHHOE BhICIICE YYeOHOE 3aBEICHUC
«[IpugHHATIPOBCKas TOCYJapCTBEHHAs aKaJAeMHUsl CTPOUTEIBCTBA M apXHUTEKTYpbI», yiI. UepHslmeBckoro, 24-a, 49600, numpo,
VYxpauna, ten. +38 (0562) 746-38-88, e-mail: komgv91l@gmail.com, ORCID ID: 0000-0001-6702-5083

AnHoranusa. Tepputopuss YKpauHbl XapaKTE€pU3yeTCsd CIOKHBIMH HHXKEHEPHO-TE€OJIOTHUECKUMH YCIOBUSIMHU:
C1a0bBIMH, CTPYKTYpPHO-HEYCTONYNBBIMU IPYHTAMH, JICCCOBBIMU MIPOCATOYHBIMHU CYTTIMHKAMH U CYIECAMHU, B INIOTHOH
TOPOJCKOM 3acTpOHKe YacTO MPUXOAMUTCS CTAJIKHBATHCSA C MJIBIBYHAMH, CKJIOHAMH, YTO NPHUBOIUT K yIOPOKAHHIO
CTPOUTENBCTBA 3[aHUH U COOPYXKEHHUI H3-3a JOMOJHUTENBHBIX 3aTpaT Ha MOATOTOBKY OCHOBAaHHUH M BO3BEICHUSA
¢dbynnamenToB. Cmonm3zanus, OWTyMM3aLusl, CHIIMKATHU3AIMs SIBIAIOTCS arpeCCUBHBIMHM METOJAMH 3aKPETUICHHS
TPYHTOB OCHOBaHHS, 00Jee SKOJIOTHUCH B HMCIOJIB30BAHUHMM IeMeHT. CMelnBaHie MECTHOTO TPyHTa C LIEMEHTOM,
W3BECTBIO, TUIICOM, IINIAKAMU C BBEICHHEM Pa3IMYHBIX JOOABOK MO3BOJISET MOJYYHTh MaTepuag — I'PYHTOLIEMEHT,
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KOTOpBIH B TOCIEIHEE BpEMsl MIMPOKO HMCHOJB3YETCS! MPU IOJrOTOBKE OCHOBAHMH 1O (pyHIAMEHTHI, BO3BEACHHH
(GyH/IaMEHTOB, a TaK)Ke IPH PEIICHNU PA3IMYHBIX TEOTEXHUIECKUX 3a/1a4. [loaroToBka ocHOBaHMH 0/ (DyHIAMEHTHI
TIPU BO3BEJICHWHU 3JIaHWH U COOPYXECHUH Ha CJIaOBbIX, CTPYKTYPHO-HEYCTOWYMBBIX TPYHTaX (MIPOCAIOYHBIX TPYHTAX
I Tuna npocajiky, HACHIMHBIX, 3aTOP(OBAHHBIX, TEKYYHX IbUICBATO-TIIMHUCTBHIX TPYHTaX) OOBIYHO KOHCTPYKTHBHO
BBIIIOJIHACTCS apPMUPOBAHUEM I'PYHTa BEPTUKAJIBHBIMHU JKECTKMMM PYHTOLIEMEHTHBIMM JJIEMEHTAMU C JOCTaTOYHO
BBICOKUM IIPOLEHTOM COJEpxkKaHus LeMeHTa. Takue peleHus IpUHUMAIOTCS. HA OCHOBE TEXHUUYECKHUX XapaKTEPUCTHK
CTPOUTENBHOM TEXHHUKH, PAaCHpOCTPAaHEHHONW B Halled cTpaHe, a TakXKe MPOEKTHBIX TpeOOBaHMM, MPHU 3TOM
3aKpeIIeHHe TPYHTOBOM TOJIIM OCHOBAaHMS BBIIOJNHSETCA Ha JOCTaTO4HO Ooiblryro IinyOuny. MccinenoBana
PalMOHATIBHOCTh NMPUMEHCHHsI I'PYHTOLIEMEHTHBIX KOHCTPYKLHUH € HU3KUM COJEp)KaHHEM LIEeMEHTa, B CIa0BbIX,
BOJIOHACBIIIEHHBIX W JIECCOBBIX IpyHTax | Tumna mpocagodHocTu. IIpuMeHeHHE COBPEMEHHBIX MEXAaHH3MOB H
000pyIOBaHUS ITPU U3TOTOBICHUH IPYHTOIIEMEHTHBIX 3JIEMEHTOB J1a€T BO3MOKHOCTb HCIIOIb30BAaTh KOHCTPYKTUBHbIC
CXEMBI C MEHBIIUM PAcXoAOM IIEMEHTa IPH BO3BEACHHM (DyHIaMEHTOB 31aHUN M coopyxeHui. [Ipn ymeHbIeHNn
KOJIMYECTBA IIEMEHTA TOBBIMIAETCS 1ePOPMUPYEMOCTh U TPEIIMHOCTONKOCTD I'PYHTOLIEMEHTA, B PE3yJIbTaTe OH yXKe
HE MOXET pacCMaTpuBaThCsi B KAdecTBE JJIEMEHTa KOHCTPYKIMH (YyHZAMEHTa, HO MOXeT 3(P(PEeKTHBHO
UCTIONIB30BAThCSl B KAUECTBE HMCKYCCTBEHHOTO OCHOBAaHMS (DYHIAMEHTOB 3/1aHHMH. UNCICHHBIMH METONAMH pacueTa
YCTAQHOBJICHO BIIMSHME I1apaMeTPOB TIPYHTOLIEMEHTa Ha pabOTy CHCTEMbl «COOpYXeHHe — (QyHIaMEeHT —
IPYHTOLIEMEHTHOE OCHOBAHUEY.

Ki1oueBble ci10Ba: epyHmoyemenm,; 06beMHOe 3aKpenieHue ePYHIM08; PeXcyye-CMeuusaowuil Memoo, epyHmoyemMeHmuble
ocHosanus, deghopmayuu epyHma
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Abstract. The territory of Ukraine is characterized by complex engineering and geological conditions: soft,
structurally unstable soils, loess subsidence loams and sandy loams, in dense urban development often have to deal
with quaff, slopes, which leads to higher prices for the construction of buildings and structures due to the additional
cost of preparing the grounds and foundation construction. Tarring, bituminization, silicatization are aggressive
methods for grouting, cement is more environmentally friendly. Mixing local soil with cement, lime, gypsum, slags
and with the introduction of various additives allows to obtain material — soil cement, which has recently been widely
used in footing and foundations as well as in solving various geotechnical problems. Preparation of footing in the
construction of buildings and structures on soft, structurally unstable soils (subsidence soils of type I subsidence, bulk,
ground, flowing silt-loam soils) is usually constructively performed by reinforcing the soil with vertical rigid soil-
cement elements with high percentage of cement content. Such solutions are made on the basis of the technical
characteristics of common construction equipment in our country, as well as design requirements while securing the
grouting is carried out to a sufficiently large depth. Investigation of the rationality of the application of soil-cement
structures with lower cement content in soft, water-saturated and loess soils of type I subsidence. The use of modern
mechanisms and equipment in the manufacture of cement elements makes it possible to use structure, with less
content cement in the construction of foundations of buildings and structures. With a decrease in the content of
cement, the deformability and crack resistance of soil cement increase, as a result, it can no longer be considered as a
structural element of the foundation, it can be effectively used as an artificial footing for building foundations.
Numerical methods of calculation established the influence of soil cement parameters on the operation of the system
“structure-foundation-soil cement footing”.

Keywords: soil-cement; mass soil stabilization; cutting-mixing method, soil-cement foundation; deformation of soil

IMocranoBka mnpodaemu. Teputopis  CyrJIMHKaMHu 1 CymicKamd, B HIUIBHIA MiCBKIi
VkpaiHH ~ XapakTepu3yeTbcs  CKJIAQJHMMMU  3a0ylOBI 4YacTO JOBOJUTHCS CTUKATUCh 13

TH)KCHEPHO-T'COJIOT I YHIMH YMOBaMH: IUIMBYHAMH,  CXHWJIAMH, 10 CHPHYUHIOE
cI1a0KUMH, CTPYKTYpPHO-HECTIHKUMU MOJIOPOKYaHHS 3BEJCHHs OYIiBelb 1 CHOPY.
IpyHTaMH, JIECOBUMU MPOCATKOBUMU gepe3 JOJIaTKOBI BUTPATH Ha TMIiATOTOBKY
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OCHOB Ta 3BE/ICHHS byHIaMEHTIB.
CMmonu3ariis, OiTymizalis, CHIIKaTH3aIisA — e
arpecuBHI METOJU 3aKpIIUICHHS, MiACHICHHS
IPYHTIB OCHOBH, OB I €KOJIOT1uHE
BUKOPUCTAHHS [IEMEHTY. 3MinryBaHHs
MICLIEBUX TPYHTIB 13 IIEMEHTOM, BaIlHOM,
rimcoM, OUIAKaMH 1 3 YBEICHHAM pIi3HUX
JI00aBOK J03BOJISIE OTPUMATH Marepiain —
I'PYHTOILIEMEHT, SIKHI OCTaHHIM 4acOM ITUPOKO
BUKOPHUCTOBYETHCS ISl MATOTOBKU OCHOB ITiJT
byngameHnTH, 3BeneHHS (yHIaMEHTIB, a
TAaKOXX JUISI BUKOHAHHS PI3HUX TEOTEXHIYHHUX
3aBJaHb.

[TinroToBka ocHOB mif (GyHIAMEHTH IS
3BefIeHHS OyaiBenb 1 CIOpyd Ha ClaOKuX,
CTPYKTYPHO-HECTIMKHX IPyHTaxX (MPOCaKOBHX
rpyHTax | TUNy TpOCiaHHS, HACUITHHX,
3aTOp(OBaHUX, TEKYUUX MUITYyBATO-TTUHUCTHX

IpyHTax), SIK TPaBWIO, KOHCTPYKTHBHO
BUKOHYETHCS apMyBaHHSIM IPYHTY
BePTHKATBPHAMH  JKOPCTKUMHU  TPYHTOIIC-
MEHTHUMH €JICMEHTaMH 3 JIOCTATHhO BUCOKHUM
BMICTOM LIEMEHTY. Taki pimeHHs
NPUHAMAIOTBCS  HA ~ OCHOBI  TEXHIYHHX
XapaKTEPUCTUK OymiBenbHOI TEXHIKH,

MOIIMPEHOI B HAIIi KpaiHi, a TaKoX
MPOCKTHUX BHUMOT, MpPU LBOMY 3aKpIIUICHHS
IPYHTOBOi TOBILI OCHOBU BHUKOHYETHCA Ha
JIOCUTH BEITUKY TIINOHHY.

Ananiz  my6aikaniit. [pyHTonEeMeHTHI
€IEMEHTH BUKOHYIOTHCSI JBOMa METOJaMHU:
BOJIOTOTO 1 CYXOTo 3MillyBaHHS IPYHTY, BHOIp
SKUX 3aJ€XKUTh Bi TIPYHTOBUX YMOB 1
cnenudikanii npoekTy. MeTogq  BOJIOroro
3MIITYBaHHS TPYHTY 3aCTOCOBYETHCS B Pi3HUX
IPYHTOBHX YMOBaX: BiJl CIAOKUX IUIACTUYHHUX
TJIMH JI0 CePeIHBOT MUTLHOCTI MICKY 1 TPaBifo 3
BKJIIOUEHHSIMU ~ KpYTJIsiKiB.  MeTonq cyxoro
3MIITyBaHHS 3aCTOCOBYETHCSI B IpPYHTax i3
JIOCTaTHIM BMICTOM BOJIOTH, 11100 3a0€31eUnTH
(bi3UKO-XIMIYHY PEaKIil0 CYXOTO B'SYKY4YOrO 3
IPYHTOM, OTOX Led MeToA  J03BOJIE
3MEHIIUTH BMICT BOJH Y TPYHTI.

3 MeToI0 pecypco30epeskeHHs Ta 3aBJISKH

PO3BUTKY HOBUX METOJIB  yJAIITYBaHHS
IPYHTOLIEMEHTHI KOHCTPYKIii Bce Oinbiue
HaOMparoTh MOITYJISIPHOCTI B

dbynnamentoOynyBanHi. Lle:
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yIaliTyBaHHS  HAOMBHUX  Tajb
OypO3MilllyBaJILHUM METOJIOM, CTPYMEHEBOIO
[IEMEHTAIlI€I0,  CTPYMEHEBO-3MIIIyBaJIbHOIO
LIEMEHTAIII€IO;

yIAIITyBaHHA  MIANIPHUX  CTIH
KOTJIOBaHIB. J[Jisi KpIIUICHHS BEPTHKAIBHUX
CTIH KOTJIOBaHIB 1 3aXHCTy ICHYIOYHX
dbyHIaMEeHTIB BIJ OyIiBHULITBA
BUKOPHUCTOBYIOTBCS, K TIPaBWJIO, THYYKI
OTOpPO/IKYBAJIbHI KOHCTPYKII 3 CIUHUX 1
NOTUYHUX IIajdb, SIKI B OrOJIOBKax o00'emHaHi
3a1i3006€TOHHUM ~ TOsicoM  Ta  (hiKCOBaHi
ankepamu.  Oropo/UKyBalbHI  KOHCTPYKIIiT
NPOCKTYIOTh  Ha M0  TOPU30HTAIBHOIO
HABaHTAXXCHHS BiJl THCKY TPYHTY 1 MiJ3eMHHUX
BOJI, & TAKOXK 32 HEOOX1THOCTI HAa BEPTUKAIBHO
IIPUKJIaJICHE 10 MOBEPXHI IPYHTY
HAaBaHTaXeHHA  moOmu3y  oropoxi.  Jlo
OTOpPOJIKYBAJIBHUX KOHCTPYKIIIN
NPESIBJISIOTECS  OCOOJIMBI  BUMOTH  IIOJIO
MIITHOCTI Marepially ~ TIPYHTOLEMEHTHHUX
€JIEMEHTIB 1 TepMETHYHOCTI iX cTHKIB [8; 10];
yIAIITyBaHHA  TIPYHTOLIEMEHTHUX

aHKEepIB;

— ynamrtyBaHHA (YHIaMEHTIB MIIKOTO
3aKJIaJICHHS.  YJIalITyBaHHS CTPIYKOBHX 1
NaTbOBUX (YHIAMEHTIB 13 TIPYHTOLIEMEHTY
pEKOMEHAY€ETbCsl 1711 OYIAMHKIB HE Oliblie
TPHOX TOBEpPXiB 13 HecHuMU ctiHamu 111 kmacy
BIJIMOBIIAJILHOCTI, a TakoX i OymiBenb 11
KJIaCy BIIIOBIIAILHOCTI BHCOTOID IO JBOX
MOBEPXiB BKIIOYHO. ByTIBHUIITBO CTPIYKOBHX
IPYHTOIIEMEHTHHUX (yHIaMEHTIB 3a00pOHEHE B
CCMCMIYHUX 1 KAPCTOBUX paiioHaX, a TAKOXK Ha
HiApOOITIOBAaHUX TEPUTOPISAX, BIYHO MEP3IHUX 1
HE BIATAIMX IICJIsI CE30HHOTO IMPOMEpP3aHHS

IpyHTaxX, 3aropoBaHHUX, HAOpAKIUX 1
npocankoBux rpyHrax Il tuny [3; 4];
— ylamTyBaHHS  OPOTHQUIBTpAIitHIX

3aBic. 3a KOHCTPYKTUBHUMHU OCOOJMBOCTSIMU
npoTH(IIBTPAIliiiHl  3aBicH  MOXYTh OyTH
BEPTUKAIbHUMHU 1 TOPU30HTAILHUMU.
ToBmnHa IPOTH(UIBTpAII HHIX 3aBicC
nepeOyBae B niamnazoni 0,5..2 M 1 3aJeXUTh
Bil  QuIbTpamiiHOl  MIITHOCTi,  MIITHOCTI
IPYHTOLIEMEHTY, IpajiieHTa Hamopy [2; 10];
yIIAINTYBaHHS OYpPOBHX IIJIAMOBHUX
am0apiB, IITy4HUX  BOJOIM,  OaceiiHiB,
pe3epByapis;



— 3MIIIHCHHS 3CYBOHEOE3MCUHNX CXHUITIB;

—  WIACWIEHHS  OCHOBU  ICHYIOUYHX
(GyHIaMEHTIB TOXWJIMMH Ta BEPTUKAJIHLHUMU
rpynTouemenTHuMu enementamu (I'LIE). Ane
y BHUITaJKaX PEKOHCTPYKIii OyAiBens i Copyx,
Yy CTUCHEHUX YMOBaX AOLIIBHO 3aKpIILTIOBATU
IPYHT TOPHU3OHTATBHHUMH TPYHTOIIEMEHTHUMU
eJIeMeHTaMu HA  HE3HAYHii TIIMOMHI
Oe3mocepelHbO Tix  (pyHIAMEHTOM Yy 30HI
aKTUBHUX Jehopmartiii ocHOBH [7];

— YJamTyBaHHS PO3JIUTBHUX €KPaHIB JJIs
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— 3aKpilUICHHS MacuBy TIPYHTY BiJ
PO3pIKEHHS 33 CEWCMIYHMX HaBAaHTAXKEHB;

— yJaIITyBaHHS JIOPOKHBOTO MOJIOTHA;

— YJalITyBaHHS 3aJi3HUYHUX HACHIIIB;

- MOJITIIEHHS OyniBeTbHIX
BJIACTHBOCTEH TOpP('SHUX, JICCOBUX IPYHTIB,
HacHIHUX, cnadbkux 1pyHTiB (E < 5 Mlla);

— 3aKpIIJICHHS TPYHTIB;

— 3aXHCT MiJI3eMHUX BHPOOOK y Tporeci
BUKOHAHHS  PI3HUX  1HXKCHEPHO-TEXHIYHUX
3aBJIaHb;

3axXUCTy (pyHAAMEHTIB CHOpPYI BiJ BIUIUBY
HOBOTO Oy/IiBHUIITBA;

— apMyBaHHS OCHOBH (DYH/JIaMEHTIB.
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Puc. 1. Buxopucmanns epynmoyemenmy 6 2eomexuiyi: a, 6 — naiwosi hyHoamenmu, nioCuieHHs iCHYIOUUX (YHOAMEHMIE:
sepmuranvhumu I'LIE; 6 — copusonmanvuumu I'L{E; e — noxunumu I'LE; 0 — yrawmysanus po30itbHux eKpamie, € — yaauimyeaHHs
GyHOamenmie MinKko2o 3aK1A0eHHA Ni0 MAION08epX08i 6Y0iéNl; e — 3aKPINIeHHs YKOCI8 KOMI0BAHY | 3aXUCT 810 TPYHMOBUX 800
JHC — 3aKPINNIeHHs HeCMIUKUX YKOCI8 | CXUNi8; 3 — ViaumyeanHs pesepsyapie: 1 — pocmeepk; 2 — IpYHMOYeMeHMHI eleMeHmiL;

3 — crabruii tpyum,; 4 — miynuil ipywm; 5 — pynoamenm, 6 — cmpiukosuil hyHoamenm 3 IpyHmoyemenmy; 7 — 8000HACUYeHUl
pyum; 8 — piouna pesepsyapis / Fig. 1. The using of soil cement in geotechnics: a, b — pile foundations, enhancement of existing
foundations: vertical SCE; ¢ — horizontal SCE; d — inclined SCE; e — arrangement of separate screens, f — arrangement of
foundations of shallow laying under low-rise buildings, g — fixing of slopes of a pit and protection from ground waters; h — fixing
unstable slopes and slopes; i — arrangement of reservoirs: 1 — rafters, 2 — ground cement elements; 3 — weak soil; 4 — strong soil;
5 — the foundation; 6 — tape foundation from the soil cement; 7 — water-saturated soil; 8 — liquid reservoirs
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3aKpilUIeHHs] TPYHTIB IPYHTOLIEMEHTHUMHU

eJIeMEHTaMuU MOKJIMBE pi3HUMHU
KOHCTPYKTUBHUMU PIILICHHSMH. Lle
yJIAIITYBaHHS OKpEMO pO3TalIOBaHUX
IPYHTOIIEMEHTHUX  Malb  HJIIHAPAYHOTO
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[IEpPETHUHY, TaHesed, CITOK, OJIOKIB 3 OKpPEMO
pO3TallOBaHUX Majdb, CIYHUX Haib  abo
CYLUIBHUX €JIEMEHTIB, SKi BIIAIITOBYIOTHCS
«p13aJbHO-3MIIIYBAIBHUM) METOAOM [6; 9].

Puc. 2. Koncmpykmu6Hi piuients 3aKpiniensi [pyHmie [pyHmMoyeMennmuumMu e1eMeHmamu: a — OKpemMo pO3mauio8ami
TI'lJE; 6, 6 — naneni 3 I'l]E; 2, 0 — cimxu 3 I'IE; €, e — 6noku 3 I'L{E / Fig. 2. Structural solutions of consolidation of
soil with soil cement elements: a — separate SCE; b, c — panels with SCE; d, e — grids with SCE;

1, g — blocks with SCE

H.IPIpOKO 34CTOCOBYIOTBCA TpHU MCTOAU

3aKpITUICHHS IPYHTY [IEMEHTOM:
Oypo3MillyBaJbHHI ~ METO/,  CTpyMEHEBa
[EMEHTAIlis, CTPYMEHEBO-3MillTyBaJIbHA

neMeHTais. HaiOoinpin momupeHuii B Hammin
KpaiHi Oypo3MilyBaJIbHUH METOJM — 3aBJISIKU
MPOCTOTI MEXaHi3MIB JJII HOro peasizarii.
Moro cyrh monsrae B MexaHiuHiii po3polui i
nepeMillyBaHHI TPYHTY 3 B'SDKY4YHM, SIKE
MOJIAETHCS Y BUTIISA/I PO3UUHY.
[lepeminryBaHHSI TPYHTY 3 B'SDKYYHM, SIK
MIPaBUIIO, BiJI0OyBa€ThCS B pobouiii
cBepanoBuHi (0e3 BHIIMaHHS TPYHTY), aje
TaKOXX MOXE BHKOHYBATHUCS 13 YaCTKOBHM
BUIMaHHSAM a00 B cHelialbHUX OyHKepax —
smimyBadax. [lepeBara 1poro Meroay — B
€KOHOMIi B'SDKYYOro, TMOCTIMHHIA mepeTuH
IPYHTOIIEMEHTHOTO €JIEMEHTa BiJIOBITHO [0
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JiaMeTpa 3aCTOCOBAHOTO po0O0YOro IIHEKa.
Henomnik — y rpaBenucTuX IpyHTax HEoOXimgHE
rpomizake  oOmagHaHHS 3 BEITUKUMU
obeproBuMU MOMeHTaMu [4—6; 12].

Meton CTPYMEHEBOIL eMeHTanii
MOJUISETHCS HA TPH BUJIU: OJTHOKOMIIOHEHTHA
nemenramiss  (Jet 1),  JBOKOMIIOHEHTHa
nemenramis  (Jet  2),  TpPUKOMIIOHEHTHA
LEMEHTALIS (Jet 3). v METO/I1
OJHOKOMIIOHEHTHOT  memeHTtamii  (Jet 1)
po3poOKa TPYHTY BiIOyBaeThbcs 3a PAXyHOK
eHeprii CTpyMeHs IIEMEHTHOTO pO3YHHY.
PoGounm 1HCTpyMEHTOM [Uisl yJalITyBaHHS
I'PYHTOIIEMEHTHHUX eJIEMEHTIB MOCTAE
CTPYMEHEBUI MOHITOp, 13 (OPCYHOK SIKOTO
BUXOJHUTH CTPYMiHb IEMEHTHOTO PO3YUHY ITiJT
TuckoM o 70 MITa.



BucokonanipHuii CTpyMiHb IIEMEHTHOTO
PO3UMHY MOXe€ pi3aTH MPAKTHUYHO OYyAb-sKHUM
IpyHT. JliaMeTp TPYHTOIIEMEHTHHX €JIEMEHTIB
350...700 mMm.

Jis 30inbIneHHs pajiyca pi3aHHS IPYHTY

1 pydHIBHOI Jii B  JBOKOMIIOHEHTHIN
[eMeHTaIil (Jet 2) JIOIATKOBO
BUKOPHUCTOBYETHCS eHepris CTUCHEHOTO

noBiTpss. CTpyMEeHEBHII MOHITOp 00JaJHAHUH
nBoma (opcyHKaMH, OJHA 3 SKUX CIYKUTh
JUISL TI0J1adul LIEMEHTHOTO PO3YMHY, a Jpyra —
JUISL TI0Jja4l CTUCHEHOTO TOBITPS TiJ THCKOM
0,6...1,2 MIla. Mimuicte 1 OIUIBHICTD
TPYHTOLIEMEHTHUX €JIEMEHTIB MOPIBHSIHO 3
OJHOKOMITOHEHTHOIO TEXHOJIOTIEIO
3HIKY€EThCA, Aiamerp pocsarae — 1500 mm.
Y  rtpuxkomnoneHtHomy Mmeromi (Jet 3)
CTPYMEHEBHI MOHITOp O0ONagHAHWI TpboMa
dbopcyHKamMu, SKi CIyXaTh JUIsl PO3AUIBHOT
mojayi  BSDKy4Ooro, BOJM 1  TOBITPA.
PyiinyBanHs IPYHTY [IPOBOJUTHCS
BHUCOKOHAMIPHUM CTPYMEHEM BOJIH i THCKOM
20..30 MIla 1 TOBITpSIHMM IIOTOKOM, a

[EMEHTHUI PO3YMH TMOAAETHCA  OKPEMUM
ctpymeHeM.  JliamMmeTp  IpYHTOIIEMEHTHHX
enementie 1300..2 500 mm [1; 8; 11].
IlepeBara TaKoro METOy BHCOKA

MPOJAYKTUBHICTh 1 MOXIIMBICTh 3aCTOCYBaHHS
NPaKTUYHO B Oyab-skuxX rpyHTax. Hemomik —
BHCOKA BUTPATa IICMEHTY.
CtpyMeHeBO-3MilTyBallbHA IICMCHTAIlIS —
e KOMOIHOBaHUI METOJ CTPYMEHEBOi 1 Oypo-
3MIITYBaJIbHOI I[IEMEHTalii, KOJU OJHOYACHO

BUKOPHUCTOBYETHCS MeXaHIYHa Ta
TiIPOMOHITOpHA pO3po0Ka TIPyHTY, WO, Y
CBOIO 4YEpry, CHpHUsE JOCATHCHHIO OUIBIIOT

OJHOPIIHOCTI CyMili i 301IBIICHHIO JiaMeTpa
IPYHTOLIEMEHTHOrO  esneMeHTa.  llepeBara
METOJly — MO’KJIUBICTh BUKOPUCTAHHS B OyJib-
SKMX IPYHTOBMX yMOBaX; YHIBEPCAJbHICTb, Y
pasi 3MEHIICHHS TUCKY CTpYMEHSA
TiApOMOHITOpA METOJ paIroe K
Oypo3mimryBansHuii [4; 9].

JUis  ynamTyBaHHS — OrOpOKYBaJbHUX
KOHCTPYKILIN 1 ()yHIAMEHTY «CTiHa B IPYHTI»
OyB po3pobieHuil  pi3aNbHO-3MILTyBaTbHUN

Meton. Pobounmu  opraHamMm  ciayXaTh
pi3ayibHI Kinblsg abo JjaHIoroBa ¢pesa, sKi
BEPTUKAIBHO 00epTaroThCs BiJTHOCHO
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TOPU30HTAIBHOI OCi. 3a Takoro METOdy
BIIAIITOBYIOTh O€3MepepBHI IPYHTOLIEMEHTHI
MaHesi TOBIIMHOO, PIBHOIO TOBIIMHI pOOOYMX
OprasisB.

[IpyHIMNIOBY  BiAMIHHICT Ma€ MicCIe
00'€eMHOTO  3akpilJIeHHs, KOJU  0O0poOIIi
MiJIaeThCss BeCh MacwB IpyHTY. OO0'emHe
3akpimieHHs rpyHTy "Mass Stabilization" —
BITHOCHO  HOBHM  METOA  TOJIMIICHHS
OyAiBeNbHUX BJIACTUBOCTEH CIabKUX IPYHTIB,
KM MO’KE€ BUKOHYBATHCs Ha TIHOKHY 5...7 M,
saxsarkamu 10..25 M. Jliamerp poGouoro
iHCTpYyMeHTY cTaHoBHTSH (,6...0,8 M.

Y 1upoMy BHUMNAAKY B'SKyde IMEpPEBaX]HO
BUKOPDHUCTOBYETBCS Yy  BUIJIAL  CYXHX
MOPOIIKOBUX CYMIIIEH, alle TAKOXK MOXKe OyTH
BUTJISIAI PO3YMHY 1 CKJIamaTHCS 3 OJHOTO
KOMIIOHEHTAa: BalHO, IIEMEHT, IIIaKk abo ix
KOMOiHaIii.

[Ipouiec mepeMilryBaHHs BiAPI3HIETHCS
BiJl IHIIMX METOMIB THUM, IO B'HKyYUH
MaTepiall MoJa€ThCs B 0071aCTh 3MIllTyBaHHS, B
TOW 4ac sIK MiKcep 00epTaeThCs i OAHOYACHO

MePEMIIIAETHCS y BEpPTUKAIBbHIN Ta
TOPU30HTAJIBHUX IUIOLIMHAX, 100
3a0e3MeYUTH ONTUMAbHE IepeMilllyBaHHS
rpyHty [10; 12].

Mera CTATTI - JIOCIT1KCHHSI
pamioHalIbHOCTI ~ 3aCTOCYBaHHS  IPYHTOIE-

MEHTHUX KOHCTPYKLIH 3 HHM3BKUM BMICTOM
[EMEHTY B CJIA0KUX, BOJOHACHYCHHX Ta
JIecCOBUX IPyHTax | Tuny npocigaHHs.

Buxaax  marepiany. Bukopucranss
MEXaHI3MiB METOJOM OO0'€MHOTO 3aKpiIICHHS
rpyaty "Mass Stabilization" 1 mexaHi3MiB,
o0aiHaHuX pi3aabHO-3MIIIyBaIbHUMHU
pob6ounmu opranmamu (meromm "Cutter Soil
Mixing", "Cut-Mix-Injection") B mpocagxoBux
rpyarax | THmy, a TakoX 3a HasBHOCTI
HEBEJIMKOT  MOTY)KHOCTI  1Iapy  CJIAOKHUX
HACHUITHUX a00 CTPYKTYpPHO-HECTIHKUX IPYHTIB
Jla€  MOXJIMBICTb ~ OTpPUMATH  KOHCTPYKLI{
¢byHgamMeHTy ¥ OCHOB 13 MEHIIMM BMICTOM
LIEMEHTY.

Jus BJIAIITYBaHHS HIUTHHHOTO
(byHIaMEHTY OCHOBHMMHM XapaKTepUCTHKaMHU
IPYHTOIIEMEHTY TOCTAIOTh MIIHICTh Ha CTHUCK
R (MIla), Ey — mogyns aedopmarii (MIla), y
pa3i 3aMouyBaHHS MOTPIOHO BPaXOBYBATH



MOJKJIUBICTh BIUTMBY HETATUBHOTO TEPTS TIO
OlYHMX TpaHsX, 110, Y CBOK Yepry, BUKJIUKAE
JIOJATKOBE HABAHTAXKEHHS.

31 3MEHILIEHHSM KITbKOCTI LIEMEHTY B
cymimri 3MEHILYEThCA KUTBKICTB
KpHUCTaNi3aIiifHUX 3B'SI3KIB Y TPYHTOLEMEHTI 1
MIIBUIIYETBCS  HOro  1e)OPMOBAHICTh 1
TPIIUHOCTINKICTD. Jost BIIAIITYBaHHS
HITYYHUX IPYHTOLIEMEHTHUX OCHOB
TOJOBHHMH KPHUTEPIAMH CTalOTh JOCTATHS
MIIHICTh 1 pIBHOMIpHA CTHUCIUBICTH IO BCIH
IUIOI OCHOBH.

TeopeTuuHi AOCHIHKEHHS TOKa3ajH, II0
BUTpaTa I[EMEHTy Ha | M 00pO0ITFOBAaHOTO
rpyaty ckmagnae 40...125 kr [3]. OcHoBHI
XapaKTEPUCTHKH TPYHTOIIEMEHTY: IIUJIbHICT
(t/em’); E — wmonyns gedopmanii  (MIla);

a
¥ ¥ Y T T
Y v ¥ ¥ _F¥ YT ¥
Illlzl/r"lllllll
{HHHER N HEHE
{HHHEIN R
||||£~’\1|||||
L NN

Ny

Bicuuk [1puaHIIpoBChKOI ep)kaBHOT akaieMii OyaiBHUITBA Ta apXiTekTypu, 2019, Ne 3 (253-254) ISSN 2312-2676

0] KyT BHYTPIIIHBOTO TEPTS
¢ — nutoMe 34ueruieHHs (kl1a).

UwucnoBi JOCHIDKEHHST B IMPOTPAMHOMY
koMmruiekci Plaxis pobGotu cuctemu «cmopyna
— (yHmamMeHT — TIPYHTOIIEMEHTHA OCHOBa»
MOKa3aJid  palliOHAIBHICTh  BUKOPUCTAHHS
IPYHTOIIEMEHTY 3 HU3bKHUM BiJICOTKOM BMICTY
[EMEHTY Y HiATOTOBIII OCHOB MiJ (hyHIaMEHTH
OynmiBens Ta cnopyd. llpm npomy 3HA4YHO
3MEHIIY€EThCA OCIAaHHS MoJeni (yHIaMEHTY
Ta 30UTBIIYETHCS TPAHUYHUI TUCK HA MITYYHY
OCHOBY. MOJJIMBICTh TOIIAPOBO 3MIHIOBATH
KUIBKICTh IIEMEHTY B CKJIaJi IPYHTOIIEMEHTHOI
OCHOBM BIJl IIJOIMIBH JO TIIOBEPXHI Jae
MOJKJIMBICTh BapilOBaTH MapamMeTpamMu OCHOBU
1 10CATTH O1IBIIOT €eKOHOMIT IIEMEHTY.
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Puc. 3. KoncmpykmueHi pivierHs UKOPUCMAHHSA TPYHIMOYEMEHMHUX KOHCIMPYKYIU Y CIAOKUX, CIMPYKMYPHO
HeCMIUKUX IPDYHMax: a — YIauimy8anHs WiTUuHHO20 QYHOAMeHmY, 0 — 3aKPinIeHHs Macugy IpyHmy,; I — KOHCmpyKyis
yokoss 0yoiani; 2 — KOHCMpPYKYis yHOameHmy, 3 — KOHCMPYKYIS WITUHHO2O0 QYHOAMEHMY 3 IDYHMOYEMeHmYy,

4 — IPYHMOBO-POCTUHHUY WAD, 5 — CIAOKUL CIMPYKIYPHO-HECMIUKULL IDYHM, 6 — MIYHULL IDYHM,

7 — tpynmoyemenmnui niocmasu / Fig. 3. Constructive solutions of the use of soil cement constructions in weak,
structurally unstable soils: a — arrangement of slit basement; b — consolidation of the soil array, 1 — construction of
the base of the building; 2 — construction of the foundation; 3 — construction of a slit foundation from a ground
cement; 4 — soil-vegetative layer; 5 — weak structurally unstable soil; 6 — strong soil;

7 — ground cement grounds

BucHoBOK. 3acTocyBaHHS MEXaHi3MiB
Ui 00'€eMHOTO 3aKpIiIUIEHHS TPYHTY, a TaKOX
«p13aTbHO-3MINIYBATbHUX»  MEXaHI3MIB 1
o0nasHaHHA Ui BUT'OTOBJICHHS
IPYHTOLEMEHTHHX E€JIEMEHTIB J]a€ MOKJIUBICTh
BUKOPHUCTOBYBaTH KOHCTPYKTHBHI CXEMH 3
MEHIIOK BHUTPATOI0 IIEMEHTY B 3BE/CHHI
dbynnamenTiB OyniBenb Ta crnopyn. Y pasi
3MEHIIEHHS KUTBKOCTI IIEeMEHTY MiBUIIYETHCS
ne(hOpMOBaHICTh i TPINIMHOCTINKICTh
IPYHTOLEMEHTY, B pE3yJibTaTi BiH yXKe He
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MOXC pO3rIAAaTuCA K CICMCHT KOHCTPYKLIﬁ

byHnameHTy, ane  Moxe  e(EeKTHBHO
BUKOPHCTOBYBATUCS  SIK IITy4YHa OCHOBA
¢byHaamMeHTiB OyiBEIb.

YucnoBUMH ~ METOAaMHU  PO3pPaxyHKY
BCTaHOBJICHO BILIMB napameTpiB
IPYHTOLEMEHTY  Ha  poOOTYy  CHCTEMH

«cnopyna—(hyHIaMeHT-TPYHTOLIEMEHTHA  OC-

HOBa».
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