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Bimaniiu Pyuxiscokuil

1

KuiBchkuii HalllOHATBHUIN yHIBEPCUTET Oy IIBHUITBA 1 apXITEKTypH
31, npocr. [Tositpodnorerkuii, Kui, Ykpaina, 03037,
'ruchkivsky8@ukr.net, orcid.org/ 0000-0001-8982-2884

DOI: 10.32347/0475-1132.43.2021.79-86

AHoTanisi. Binpmicts nankoBO-MIUTHUX (yH-
JTAMEHTIB TPOCKTYIOThCS 0€3 BpaxyBaHHS BKIIAITy
pocTBepky. Xoua mo0Ope BiIOMO, L0 POCTBEPK
rpa€e BaXXJIMBY pOJib B 3arajibHiil Hecydii 34aTHOC-
Ti. B Takmx KOHCTPYKIIiSX, 3a3BUYal, 3arajibHE
ocimanHsa (yHmAaMeHTy, HMOBipHO, Oyae HeBelu-
KM 4epe3 BCTAHOBJICHHS BEJIMKOI KUIBKOCTI Tajb,
Olnpiie HDK HeoOXxigHo. OnHAaK 3 EKOHOMIYHOi
TOYKH 30py OaxkaHo, o6 GpyHAaMeHT OyJI0 3ampo-
€KTOBAaHO TaKMM YHMHOM, 11100 OcimaHHs Oyiu 00-
MEXEHI 10 MPUHHATHOTO PiBHA, aJie i3 BpaxyBaH-
HSIM HECY4Oi 34aTHOCT] POCTBEPKY.

Posrnsimaerbest 3amada poOOTH TPYMU Mallb i3
BpaxyBaHHAM B3a€MOJIi MiX IMaJsIMH depe3 IPyH-
TOBY OCHOBY. IIpu B3aeMoii BUHUKAIOTh 10JaTKO-
Bi HANpPYXCHHS B MDKIAILOBOMY IPOCTOPi, TOOTO
BHHHKAE ¢PeKT «OOTHCKAHHSI» MMajdb IPYHTOM Bif
HaBaHTaXXEHb, M0 MTEPEJAIOTHC Ha CYCiTHI maJi.

[IpuBeneHo pe3ynbTaTu AOCTIIKEHHSI CYyMiCHOT
poOOTH TaJIb Ta POCTBEPKY I TI€I0 CTATHYHOTO
HABaHTAXXEHHS 3a JIOIIOMOTOI0 YHCIOBOTO MOje-
moBaHHA. B gocmigkeHHI BUKOPHCTOBYBAIHCH
rpymna naigk (5mT.) miamerpoM 420MM, TOBXHHOIO
10M, 00’emHAaHUX pOCTBEpKOM. B sSKOCTI OCHOBH
MaxboBOTO (hyHAAMEHTY BHKOPHUCTOBYBABCS IMICOK
IpiOHMIA cepeTHbOI MITBHOCTI.

YuciioBe MOJENIOBaHHS MPOBOAWIOCH 3 BHKO-
PHUCTaHHSAM 1/I€JIbHOI TIPYKHO-TIJIACTUYHOI MO
13 kpuTepieM mirtHOCTI Kymona-Mopa.

BukoHyBanoch MOpiBHAHHS POOOTH Majib NpHU
pi3HEX BincTtaHax Mix namsamu (1.5-2.5M) Ta TOB-
i poctBepky 300; 500MM.

[IpoananizoBaHO B3a€MOJIIO Malb Ta POCTBEPKY
3 HABKOJIMIIIHIM IPYHTOBUM MacuBoM. I1ix HIKHIM
KIiHIIEM TaJTi, B 30HI KOHTaKTy Tajii 3 IpPyHTOM BH-
HUKa€ CKIIaIHUH HANpY>KeHO-Ae(POPMOBAHUH CTaH.
3HaYHUIA BILUIUB Ha uen HaIIPYXKXEHO-

Biraniii PyukiBchkmii
aCHCTEHT Kadeapu
TeOTeXHIKH

negopMOBaHUil CTaH Ma€e KPOK, AiaMeTp, AOBKUHA
najb, a TaKOXK JKOPCTKICTh POCTBEpKY. BpaxyBan-
HS BIUTMBY IHX ()aKTOpiB HEOOXiAHO I BHU3HA-
YeHHS 3aKOHOMIPHOCTEW PO3MOJiITy 30BHILIHBOTO
HaBaHTAKEHHS MIXK HaJIIMHU 1 POCTBEPKOM.

BusiBiieHa HepiBHOMIpHICTh OCiHaHHA TpyId
nanb, o00’emHaHUX pocTBepkoM. [lo-pizHOMY
BKJIIOYAIOTECSI B POOOTy LEHTpalbHAa Ta KpanHi
TIami.

BcraHoBiieHO, 10  BKJIIOYECHHS  allbOBOTO
POCTBEpPKY B pOOOTY 3aJI€XKUTh BiJ| HOTO JKOPCTKO-
CTi, a TAKOK OCHOBOI BIJCTaHI MI>K IaJISIMHU.

JociimkeHo, 0 npu 3MiHI BiJicTaHl MiX ma-
JSIMH  3MIHIOETHCSI TIEPEPO3MOINT 3yCHIIb B POCT-
BEPKY Ta MaJisix.

Kuarouosi cnoBa. Hanpyxeno-nedopmoBanuit
CTaH, MMaJis, POCTBEPK, BEPTUKAILHI gedopMartii.

79



BASES AND FOUNDATIONS.

2021. Issue 43

I[TOCTAHOBKA ITPOBJIEMU

[Ipu B3aemonii manb, 00’€THAHUX POCT-
BEPKOM, 3 HAaBKOJUIIHIM IPYHTOM BUHHKAE
CKJIaJHUI Hampy)eHO-1e(OPMOBAHUHN CTaH,
SK I HOKHIM KiHIIEM I1ajIi, TakK 1 B 30HI KOH-
TaKTy Majil 3 IPyHTOM. 3HAUHUN BIUIMB Ha Ll
Hampy»XeHo-1eQOpMOBaHHUI CTaH Ma€ KpOK,
JiaMeTp, JOBXKMHA Tajb, & TAKOXK XKOPCTKICTh
pocTBepKy. BpaxyBanus mux ¢akTopiB HE0O0-
X1THO /I BUBHAYCHHS 3aKOHOMIPHOCTEH PO3-
MOTY 30BHIITHBOTO HABAHTAXKCHHSI MIXK IIa-
JSIMH 1 POCTBEPKOM.

AHAJII3 ITOITEPEJHIX JOCJIIPKEHD

VY poboTax 6ararboX HayKOBLIIB BUCBITJIEHO
npoOseMy HEOOXITHOCTI PO3paxyHKy mepe-
pO3MOAITYy HABaHTAXEHHS MDK MaJsIMH Ta
pocTBepKOM. PesynbraTn eKCriepuMEeHTAIBHUX
1 TEOPETUYHUX JOCITIKEHb TIOKA3yITh CyTT€E-
Bl BIZIMIHHOCTI B TOBE[IHII TPyHH Tajb Ha
BiIMiHY Bia poOotu oauHO4HOI mami. OcHOB-
HUN (pakTop, 10 BIUIMBAE HA TIOBEAIHKY Iajb
B KYII[i € B3a€EMOJisI Tallb Yepe3 IPYHTOBY OC-
HOBY. AKTYQJIBHICTh IIbOTO NMUTAHHS MOJISTAE Y
BIJICYTHOCTI YITKUX METOJIB BH3HAUCHHS HE-
Cy4oi 3[IJaTHOCTI MaJIb B CKJIaJll TTAJTLOBOTO T10-
ns. BpaxyBaHHS poOOTH POCTBEPKY B 3aJI€ikK-
HOCTI BiJ HOT0 >OPCTKOCTI Ta BKJIIOYCHHS
najab Ja€ 3MOTY ONTUMI3yBaTH MaIbOBE IOJIE,
110 BIUIMBA€ HAa MaTepiaJlOEMHICTh Ta, SIK Ha-
CJIIIOK, Ha KIHIEBY BapTiCTh (yHIAMEHTHHUX
KOHCTpYyKIii. Bupimenus mnpobiemu mepe-
pPO3MOJITy HANPYKEeHb B MaTbOBO-TUIMTHUX
(dbyngamenTax 3BepHeHO yBary B mparsix LIT.
Boiika [2], M.F. Randolph [3], Kull T., Mets
M., Leppik V. [4].

META POBOTU

OCHOBHOIO METOIO JaHOi poOOTH € HOCIi-
JTUTH TIPOIIeC B3a€MOJIi TPy Majb, 00'eTHA-
HUX POCTBEPKOM, 3 IPYHTOBOIO OCHOBOIO:

- JIOoCHiauTU poOOTy Majabh 3 POCTBEPKOM 1
TPYHTOBOIO OCHOBOIO 3aJIe)KHO BiJ BIJCTaHI
MIDX MAJISIMU;

- BUSIBUTH BIUIUB 3MIHU YKOPCTKOCTI TUIUTH
Ha Mepepo3MNOALT 3yCUslb y TPyIi Majb.

OCHOBHE JOCJIKEHHS

B cyuwacHux ymoBax mpu OymiBHHLTBI Oy-
JiBedb 1 CHOPYH CHOCTEPIra€ThCsl TEHICHINIS
N0 30LIbIIEHHS HABaHTaXEHb Ha IPYHTOBY
OCHOBY. barato OyIWHKIB CHOPYIXKYIOThCS B
IIUTBHIM 3a0y/IOB1 Ta MPHU HASBHOCTI CIaOKMX
IpyHTiB B ocHoBi. Lli yMOBU B cBOIO uepry
BUMAraioTh BiJ (DyHIAMEHTHUX KOHCTPYKLIN
301IbIIIEHHST HECYYOi 34aTHOCTI Ta BIJIMOBIIHO
3MEHILIEHHSI OCiaHHA. B maHomy BUMIaaKy
HaWOIIBI MPUAATHUM THIOM (QYHIAMEHTY €
IUTUTHO-TIAJILOBUH (PYyHIAMEHT.

[Ipu B3aemonii Tpynu mnanb, 00’ €aHAHUX
POCTBEpKOM, BUHHKAIOThH JOJATKOBI pajiaibHi
(HopManbHI) HamNpyXEHHS, BUHUKAE e(EKT
«OOTHCKAaHHA» [ajdb BiJ HaBaHTAXXEHb, IO
nepenaroTbes Ha cycimaai naimi. CyTs poboTu
najab y TPYyIi MOJsrae B TOMY, IO NPU HABaH-
Ta)XKeHHI MMaJbOBOIO MMOJIS, SKE MPUKIANAAETHCS
70 BEpXY IUTHT 00’ €THYIOYOTO POCTBEPKY, Ha
KOXHY TMalio IMepelaloThCcsl BepTUKaJIbHA Ta
TOPU30HTANIbHA CKJIAJI0BI HABAaHTAXKCHHS BiJl
IPYHTY, IO OTOYYE TAaJIto,

B pamkax nocmimkeHHs OyJio TPOBEACHO
MOJICJTFOBaHHSI TPhOX BapiaHTIB PO3TaITyBaHHS
najb B POCTBEPKY, IPU 3MIHHIN HOro TOBIIM-
Hi. BignoBigHO posrisganachk BiACTaHI MiXK
nansimMua 1.5m, 2.0m ta 2.5M. ToBUIMHU POCT-
Bepky 300 ta 500mm. Ilpu upomy 10 LEHTPY
pPOCTBEpKY OyJIO MPUKIAJACHO HABAHTAKCHHS,
mo ckimanae 4000xkH (Puc.1-3).
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Puc.1. Bapiaar 1 rpynu nanp (1.5M Mix mansmu).
Fig.1. Variant 1 of pile group (1.5m between piles).
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Puc.2. BapianT 2 rpynu nans (2.0M MiX DajsmMu).
Fig.2. Variant 2 of pile group (2.0m between piles).
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Puc.3. BapianT 3 rpynu nains (2.5M Mixk najsMu).
Fig.3. Variant 3 of pile group (2.5M between piles).

YucnoBe  MOAENIOBaHHA  HaIpPyXEHO-
1e(pOpPMOBAaHOTO CTaHy CHUCTEMM «IPYHTOBHH
MacuB—(yHIaMEHTHI KOHCTPYKIi» MPOBOIH-
JIOCh 32 JONOMOT'OI0 METOJly CKIHUCHHHX eJie-
MEHTIB, IO JTaJI0 3MOTY BpaxyBaTH IO-ETaITHEe
BJIAIUTYBAaHHS MaJbOBO-IJIMTHOIO (pyHIaMeH-
Ty, BU3HAYUTH HANPY>KEHHS 1 MEepEeMillleHHS B
yCIX eJeMeHTax cucTeMH. s MoJentoBaHHs
IPYHTOBOTO MacHBY BHKOPHCTOBYBAJIach ifea-

JBHO TPYXHO-TUIACTUYHA MOJETh IPYHTY 3
I'PAaHUYHOIO MOBEPXHEIO, KA ONUCYETHCS KPH-
tepieM  Mopa-Kynona  (momens  Mopa-
Kynona). Ll Mozenb € HaWmpocCTilIow Hemi-
HI{HOIO MOZENTIO IpyHTY. Moro mepesaroio €
NpOCTOTa HAaNAIITyBaHHA mapamerpis. [lpu
po3paxyHKy jaedopmariiii 3cyBy s MOJIENb
MOBHICTIO ITHOpPY€ HENIHIMHICTE 3 00 €MHUM
CTHCHEHHSIM, IO € 1i OCHOBHUM HEIOJIKOM.
VYci nedopmaririi B Mexax TpaHUYHOT MMOBEPXHI
€ TIPY’KHUMHU (3BOPOTHHMH). 3arajuom, MOJEINb
JIUIIE TPOXH JIOMOBHIOE JIIHIHHY MOAEINb, 00-
MEXYIOUH PiBeHb HaIlpyX eHb 3cyBy (Puc.4,5).
JInst Mozmeni BUKOPHCTOBYBAJIHMCH MapaMeTpH,
110 BigoOpaskeHi B TaoOmI. 1.

Tab6mn.1. dizuko-MexaHiYHI XapaKTEPUCTHKH IPyH-
Ty.

Table 1. Physical and mechanical characteristics of
soil

S -
:

ITicox apibEmH,
CEpETHBO]
IMUTEHOCTL

185 35 32 1

Puc.4. I'pannuHa mMoBepXxHsl BU3HAUYEHA KPUTEPIEM
MinHocti Kymona-Mopa

Fig4. Yeild surface defined Coulomb-Mohr
criterion
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= DP: fit o MC at 8=-30
0; — MC

Puc.5. TIpoekuisi moBepXxoHb TEKy4OCTi Ha JAeBia-
TOPHY IUIOLIHHY
Fig.5. Projection of yield surfaces into deviatoric

Jlns po3paxyHKy 3anadi Oyno po3poOieHo
CKIHYEHHO-CJIEMEHTHY MOJIENIb TPYHTOBOTO
MacMBy Ta NaJbOBO-IUIMTHOTO (YHIAMEHTY
(Puc. 6,7) 3 BpaxyBaHHSIM I'€OMETPUYHOI KOH-
¢iryparmii Ta (Hi3UKO-MEXaHIYHUX XapaKTepHc-
TuK. IpyHTOBY OCHOBY OyJ0 3amaHo sK
00’eMHMI MacuB 3 (Pi3UKO-MEXaHIYHHUMH Xa-
PaKTepUCTHKAMH, OTPHUMAaHUMH 32 pe3yJbTa-
TaMU 1HXEHEPHO-TEOJIOTIYHUX  JTOCIIKECHb.
Po3mipu rpyaTOBOro MacuBy 30x30x25M.

HwxHs yacTrHa po3paxyHKOBOI CXeMH, Ha
Bimcrani 15M Big mimomBH Imami oOMeXeHa
TUTOIIMHOO, KA 3aKpillJIeHa BiJ BEpPTUKAIIb-
HUX mepeMinieHb. [lo OiYHMM TUTOIMHAM HA
OCHOBY HAaKJIaJIeHI B 531, IO MEPEIIKOKAIOTh
HOPMAaJIbHUM JI0 TUIOIIWH NEePEMILICHHSM.

Po3paxynok npoBoguscs B 6 eramiB. Cra-
TUYHE HaBaHTAXEHHsS OyJ0 MPHUKIAJICHO B
yoTupu etamnu, koxkHa 1000 xH.
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Puc.6.IpyHTOBMI MacuB METOLY CKiHUEHHHUX €Jle-
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Fig.6. Meshed soil massif
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Puc.7. Po3paxyHkoBa Mo/eIb
Fig.7. Design model

Y mepmoMy AOCTIIKEHHI BUKOHYBAaJOCh
MOPIBHSHHS BEPTUKAJIBHUX JAedopMaliii maib
IT1]T HABaHTAXXCHHSIM Y 3QJISKHOCTI B1JI OCbOBOIi
BijicTani Mixk mansimu (Puc.8). 31 30inbimeHHIM
BIICTaHI MK TaJIsIMH CIIOCTEPIraeThCs 3MEH-
IICHHS OCifaHHA nanb. [Ipy YoMy 3MiHM 1UX
3HAYCHb BIAPIZHAIOTHCS B IICHTPAJIbHIA Ta
KpaifHix mansx. Tak mpu 30UTBIIICHH] BiJCTaH1
no 2.0m BimOysiocs 3MEHIICHHsS OCITaHHS B
neHTpanpHii mani Ha 18%, B kpaiiHix Big 26
10 29% (Puc.9)

VY BUMaAKy 3 MOAaIbIIMM 301TBIICHHSM Bi-
JCTaHI MK MaJIAMH 30epiraeTbcsi TEHACHITIS
M0 3MEHIICHHIO BEPTHKAIBHUX Jedopmaiii
najgb. Y IEHTpalbHINA Majl OCiAaHHS 3MEHIIN-
muck Ha 25% Tta Ha 40-46% - y KpaifHixX
(Puc.10).

3MeHIlIeHHS OCIJaHHsI MPH 30UIBIICHH] BiJl-
CTaHl MK TaJsIMU CBIJYHUTH TIPO TE€, IO 3Me-
HITYETBCS B3a€EMOJIisl Tajdbh Yepe3 IPYHTOBE
CEpe/IOBHINE, 10 B CBOI 4Yepry Beae 10 301-
JBIICHHS HECy4Yoi 3JaTHOCTI Mallb Ta BKIIIO-
YEHHSI POCTBEPKY B POOOTY. 3BIiJICH MOXKHA
3pOOUTH BUCHOBOK, III0 YMM MEHIIMA KPOK
Majab, TUM OUTBINA CHJIa OOTHCKAHHS IMaji Ipy-
HToM. [Ipu 301nbIIEHH] KPOKY Majb, HABIAKH,
cHJ1a OOTHCHEHHS 3MEHIITYEThCS.
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Puc.8. BeprukanpsHi aedopmarii mpu BiICTaHi Mixk
nansiMu 1.5m.
Fig.8. Vertical displacements at a distance between

piles of 1.5m
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Puc.9. BeprukaneHi aedopmarii mpu BiJICTaHi Mixk
nansiMu 2.0m.

Fig.9. Vertical displacements at a distance between
piles of 2.0m

R

! L 1 e
1 2

2165

2165

lh Ple cio h |
o [oze]

Puc.10. BeprukaneHi nedopmauii mpu BiacTadi
MIDXK TaJsiMH 2.5M.

Fig.10. Vertical displacements
between piles of 2.5m

at a distance

Ha nactynmumx rpadikax (Puc.11, 12, 13)
BKa3aHO 3aJIKHICTh MK HAaBAaHTAKCHHSIM Ta
BIJICTAHHIO MDK TaJSIMH JIJIS [IEHTPAJIbHOI Ta
nepugepifHuX nanb. 3 KOXKHOIO CTali€l0 JI0-
BauTaxkeHHus Big 1000 mo 4000xH 3miHroeThCH
NePepO3NOia HAMPYXKEHb MIXK LEHTPAJIbHOIO
(o sIKOi MpUKJIaJeHE HABAaHTAXKEHHS) Ta KyTO-
BUMH nansiMu. HalimeHma po30ikHICT y 3Ha-
YCHHSX OCiJIaHb CIIOCTEPIraeThCsl MPU KPOKY

manb 1.5m, mo cknagae 10%.
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Load, kH

—e—Central pile —e—Extreme pile

Puc.11.3anexHicTh Mi>k HABaHTAXKEHHSM Ta Jedo-
pMaIlisIMF TIPH BiZCTaHI MiX maissMu 1.5M

Fig.11.Dependence between load and deformations
at a distance between piles of 1.5m
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Puc.12.3a1ekHICTh MK HABAHTAXKCHHSAM Ta J1e(o-
pMalisMu IIpH BifcTaHi MiXk naisaMu 2.0M

Fig.12.Dependence between load and deformations
at a distance between piles of 2.0m
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Puc.13.3anexHicTh MiXK HaBaHTaXCHHSIM Ta nedo-
pMallisiMU [IPH BiZICTaHI MIX MAJISIMU 2.5M
Fig.13.Dependence between load and deformations
at a distance between piles of 2.5m

Extreme pile

301MbIICHHS BiJICTAaHI MK MaIsIMHU MPU3BO-
JUTH JIO 3pOCTAHHS BIAMOBITHO 1 PI3HMIN OCi-
JaHb MDXK KpalHIMH Ta HEHTPATbHOIO MaJISIMH.
VY Bumanky BiacTani Mixk mansmu 2.0M po30i-
KHICTh OCIIJaHHA KpaiHIX Malb MEHIIEe Ha
20%, HiX 3HaYCHHS BEPTHKAIBHOI Jedopmarii
neHTpanpHoi nami. [Ipu 2.5M Mix mansmu piz-
Huug 30utbmmnack 10 33%.

CyTTeBHII BHECOK Y 3arajibHy HECydy 3/art-
HICTh ()YHJTaMEHTHUX KOHCTPYKIIH JTa€ jK0pC-
TKICTb 00’ €THYIOYOTO pOCTBEpKY. /{11 BUCBIT-
JICHHSI LHOTO BIUTUBY ITOPiBHIOBAJIUCH BEPTH-
KanpH1 nedopmalii manp Npu pocTBEpPKax To-
BmuHOIO 300 Ta 500MM mpu kpokax manb 1.5,
2.0, 2.5m (Puc. 14, 15. 16).

BinnoBimHO 110 pe3ynbTaTiB  po3paxyHKY,
3017bIICHHS TOBIIMHU POCTBEPKY MPU3BOJIUTH
710 3MEHIICHHS OCiZJaHHs, BHACIIIOK 3pOCTaH-
HSl KOPCTKOCTI pocTBepKy. Tak, mpu TOBIIWHI
500MM ocimaHHS B IEHTPaJBbHIA IMaji 3MeH-
ek Ha 10% mpu xpoui 1.5m, Ha 21% npu
2.0Mm Ta 28% mpu 2.5M MiX TTATSIMH.

0 1000 2000 3000 4000 5000

Vertical dsplacement, mm
o .
w

Load, kH
—e—t=300mm
Puc.14. BeprukaneHi aedopmanii B LEeHTpanbHIH
majyi B 3aJ€KHOCTI Bil TOBIIUHU POCT-
BEpKY IIPH BiJICTaHI MK TASIMH 1.5M
Fig.14. Vertical deformations in the central pile
depending on the thickness of pile cup at
the distance between piles 1.5m

t=500mm
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—o—t=300mm t=500mm
Puc.15. BeprukansHi aedopmanii B LEeHTpadbHIH
Majyi B 3aJ€KHOCTI Bil TOBIIUHU POCT-
BEpKY IIPH BijCcTaHI MK TaysiMu 2.0M
Fig.15. Vertical deformations in the central pile
depending on the thickness of pile cup at
the distance between piles 2.0m
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Puc.16. BeprukansHi aedopmamii B IeHTpalbHIN
majgi B 3aJeKHOCTI BiJ TOBIIMHUA POCT-
BEPKY MPH BiICTaHI MiXK HaIAMu 2.5M
Fig.16. Vertical deformations in the central pile
depending on the thickness of pile cup at
the distance between piles 2.5m
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BHUCHOBKH TA PEKOMEH/IALIIT

1. BcraHoBIIE€HO, 1110 OCIJaHHS TPYIH Majb,
00’€THaHUX POCTBEPKOM, BiOYBAEThCS HeEpi-
BHOMipHO. TakuM YMHOM, Pi3HUIIS MK BepTH-
KaJbHUMHU JAedopMarisiMi KpaifHbOi Ta LIEHT-
pabHOI Tt ctaHoBHTH Bix 11 10 33%.

2. BcraHoBneHO, 10 BKJIFOYEHHS MajbOBO-
rO POCTBEPKY B pOOOTYy 3aJeKUTh Bia HOro
YKOPCTKOCTI Ta OCHOBOT BIJICTaHI MIXK TTAJISIMHU.

3. Iloka3zaHo, 10 MpH 3MiHI BiACTaHI MiX
MajJsiMA 3MIHIOETBCS TIEPEPO3NOAUT 3yCHUIb Y
POCTBEpKY Ta MaJIi.
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Interaction between a subsoil and group of piles
joined with a raft

Vitalii Ruchkivskyi

Summary. Most pile-slab foundations are
designed without taking into account the
contribution of growth. Although it is well known
that the grille plays an important role in overall
load-bearing capacity. In such structures, the
overall subsidence of the foundation is likely to be
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small due to the installation of more piles than
necessary. However, from an economic point of
view, it is desirable that the foundation be designed
in such a way that the subsidence is limited to an
acceptable level, but taking into account the
bearing capacity of growth.

The main problem is a work of pile’s group
taking into account interaction between piles
through a soil base is considered. During the
interaction there are additional stresses in the inter-
pile space, there is an effect of "compression" of
the piles by the soil from the loads transmitted to
neighboring piles.

This paper presents the results of a study of the
joint work of piles and grilles under the action of
static load using numerical simulations. The study
used a group of piles (5 pcs.) With a diameter of
420 mm and a length of 10 m, combined with a
grid. Fine sand of medium density was used as the
basis of the pile foundation.

Numerical modeling was performed using an
ideal elastic-plastic model with the Coulomb-Mohr
strength criterion.

The work of piles at different distances between
piles (1.5-2.5 m) and grating thickness 300 was
compared; 500mm.

The interaction of piles and growth-verification
with the surrounding soil mass is analyzed. At the
lower end of the pile, in the area of contact of the
pile with the ground there is a complex stress-
strain state. The pitch, diameter, length of the piles,
as well as the rigidity of the grille have a
significant effect on this stress-strain state. Taking
into account the influence of these factors is
necessary to determine the patterns of distribution
of external loads between the piles and the grille.

Irregular settling of the group was revealed

piles joined by a grid. The central and extreme
piles are included in the work in different ways.

It is established that the inclusion of the pile
grid in the work depends on its stiffness, as well as
the axial distance between the piles.

It is investigated that when the distance
between the piles changes, the redistribution of
forces in the growth piles and piles changes.

Key words. Stress-strain state, pile, pile cup,
vertical displacements.
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