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AHoTanis. Maroun Npu MPOEKTyBaHHI Mabo-
BOTO (pyHIAMEHTY Hecydy 3AaTHICTh Malib, BU3HA-
YeHy TUM YM IHIIAM IUIIXOM, 8 TAKOX PO3paxyH-
KOBHI OMIp IiJ| MiZOIMIBOIO POCTBEPKY sK (yHIa-
MEHTY MIJIKOTO 3aKJIaJJaHHsI, MOKHA 3a JIOIIOMOTOI0
JAaHUX TIPO CTYMiHB peajizamii Hecydoi 3MaTHOCTI
KOJXKHOTO 3 €JIEMEHTIB NallbOBOTO (YHAaMEHTY
BHWTH Ha HOro CyMapHy HeCydy 3/aTHICThb. Ale
BiJIOMO, III0 HA Pi3HHUX €Tamax HABAHTAXKCHHS CTY-
MMHp peati3allii Hecy4oi 31aTHOCTI €JIeMEHTIB Ta-
JHOBOTO (DYHIAMEHTY MOXKE 3MIHIOBATHCH.

MeTtor naHOi poOOTH € aHami3 3MiHU TEepepo3-
MOAUTY 3yCHIIb MK €JIeMEeHTaMH MajihoBOoro (hyH-
JaMEHTY TpU IMOCTYIIOBOMY 3pOCTaHHI HaBaHTa-
JKeHb Ha Hboro. lle Mo3BOMUTH OOTPYHTYBAaTH BH-
Oip KpWUTHYHOTO 3HAYEHHS OCINAHHS, UL SIKOTO
JOLIBHO BU3HAYATH CTYIEHi peaiizalmii Hecydoi
3JIaTHOCTI €JIEMEHTIB MaJIbOBOTO (PYHIAMEHTY, IO
MOXYTh MPOMOHYBATUCH /i1 BUKOPUCTAHHS MPH
MIPOEKTYBAHHI.

AHai3 3MiHU TIEPEepO3NONiTY 3yCHIIb MIXK ee-
MEHTaMH MaJbOBOr0 (PyHIAMEHTY MpU MOCTYIO-
BOMY 3pOCTaHHI HaBaHTa)KE€Hb Ha HHOTO OyB BHKO-
HaHMUK 71 KYIIOBOTO MalbOBOrO (PyHAaMEHTy Ha
OCHOBI (I3UYHOTO MOJICTIOBAHHS HA MaJOMACIIITa-
OHUX MOJEINAX, & TAKOXK MATEMATUIHOTO MOJIEITIO-
BaHHS 3a JONOMOIOI0 MPOTPaMHOTO KOMIUICKCY
Plaxis.

BcranoBneHo, 1o mans y ckiaai Kyiia, siK 3a
pe3yabTaTaMu (Pi3MIHOTO MOENIOBAHHS, TaK 1 3a
pe3yiabTaTaMH  MaTeMaTHYHOTO  MOJEJIOBaHHS,
MOCTYIIOBO peasli3ye CBOIO Hecydy 3IaTHICTh IO
Mipi 3pOCTaHHS HABaHTAKEHHS 1 NIpPH 3HAYHUX
3HAYCHHSIX OCIJaHHS CIpPUIIMae HaBaHTAXCHHS,
Oimbllie 32 TpaHWYHE HABAHTAXCHHS OIMHOYHOI
TIaTi.

OTxe, HA TIEBHOMY eTalli HABAaHTAKCHHS CTY-
MiHb pearnizanii Hecy4uoi 3aTHOCTI Malli MOYHHAE
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MEPEBUIIYBaTH OJNUHHINO. YacTka pOCTBEPKY Yy
Hecydill 31aTHOCTI QyHIAaMEHTY 301LIBIIYEThCS 110
Mipi 3pOCTaHHS HaBaHTAXXEHHs, OCKUTBKHA 3017Tb-
ITYETHCSI TUCK I MiAOMBOIO pocTBEepKy. CTymiHb
peainizaiii pOCTBEPKY MPAKTHUYHO HE 3MIHIOETHCS
JUI TIIAHOT OCHOBH 1 HECYTTEBO 3POCTAE IS
ruHUCTOi. OTKe, POCTBEPK MOCTYIIOBO BKIIOYA-
€TBCS y pOOOTy, ajie TOTEHIIIHHA MOXKIHUBICTh
POCTBEpKY CHpUIIMATH HaBAaHTA)KCHHS PEai3yeTh-
Csl HE TIOBHICTIO 1 MPU TIEBHOMY 3HAY€HHI OCiTaHHS
3aJIMINIAETHCS CTAJIOKO.

OI[iHEHO MOXKJIMBICTh aHaNi3y MEPepPO3MOALTY
3yCHJIb MK €JIEMEHTaMU MajbOBOI TPYNU TiIbKU
Ha eTarti MAaKCUMaJIBHO JTOTTYCTHMOTO OCITTaHHS.

KmiouoBi caoBa. ®Di3nuHe MOZEIIOBAHHS,
MaTeMaTHYHEe MOJICIIOBAHHS, NalbOBHH (yHIa-
MEHT, MaJisi, POCTBEPK, peaizallisi Hecydoi 31aTHO-
CTi.
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[TIOCTAHOBKA ITPOBJIEMU
TA AHAJII3 IIOIEPEHIX JOCJIIDKEHD

[Iporssrom KinbkoX pOKiB Ha Kadenpi
BMI'A BHTY npoBoasTbcs AOCTIIKEHHS
NEepepo3NoAlTy 3yCWIb MK €JeMEeHTaMH Ma-
Tp0BUX (PyHIaMEHTIB pi3HUX THUIIB B 3aJICXK-
HOCTI BiJl pi3HHX (akTOpiB: BUAY (DyHAAMEH-
Ty, JOBXHHHU 1 KUTBKOCTI TaJlb, BIJCTaHI MiX
HUMH B I'pyMi, BULY IPYHTY OCHOBH, TOLIO [1—
4]. TlpoBoamuCh SIK (i3HYHI JTOCIHIKCHHS Ha
MajomMaclITabHUX MOAENAX, TaKk 1 MaTeMaTHy-
HE MOJIENTIOBAHHS B PI3HUX MPOTPAMHHUX KOM-
TUIEKCax.

Ha mepmux eTamax qocCiiKeHb pU aHa-
7131 Mepepo3noAlTy 3yCHIIb MK €IeMEHTaMU
NaIbOBOTO (YHIAMEHTY BH3HAYAIUCH JIMIIIE
YacTKa HAaBAHTA)XEHHS, IO CIPHUIMaEe poCT-
BEpK, 1 BIJMIOBIZTHO YacTKa HaBaHTAKEHHS, SIKY
cnpuiimMatothy mani. [lizHime [5] 6yB 3pobie-
HUI BHCHOBOK, IO JIOJATKOBO aHAaJi3yBaTH
Tpeba CTyMiHb peali3aimii Hecy4oi 3JaTHOCTI
najiab (BIAHOIIEHHS YCEPEIHEHOTO0 HaBaHTa-
KEHHS Ha Mo y ckiaal GyHIaMeHTy J0 He-
Cy4oi 3/JaTHOCTI OAMHOYHOI NaJi) Ta CTyHiHb
peanizaiiii TUCKY MiJl MiJOIIBOIO POCTBEPKY Y
MOPIBHSHHI 3 PEAKTHBHUM OTIOPOM IIiJT ITi 01~
BOIO BIiAMOBIIHOTO (PYHIAMEHTY MILIKOTO 3a-
KJlajanHs. Marouu Nmpu NMpoeKTYBaHHI Malbo-
BOro (yHIAMEHTy HeCydy 3/aTHICTh Ialb,
BU3HAYCHY TUM YH IHIIMM IIISIXOM, a TaKOX
PO3PaxXyHKOBHM OMip MiJ MiJOUIBOIO POCT-
BEpPKYy SK (YHIAMEHTY MUIKOTO 3aKjaJaHHS,
MOJKHa 3a JOIMOMOIOI0 JaHWX IO CTYMiHb
peaiizarii HecydJoi 3JaTHOCTI KOXHOTO 3 eJe-
MEHTIB NMajabOBOro (pyHAaMEHTy BUITH Ha Ho-
ro CyMapHy HeCy4y 3JaTHICTb.

Jlns aHammizy y BCiX BHILEHABEICHUX PO-
0oTax MpUAMaINCh 3HAYEHHS KITBKICHUX ITa-
pameTpiB CTYIEHIB peamizallii eJIeMeHTIB Ma-
JTHOBOTO (DYHIAMEHTY TPH CTAJIOMY 3HAYeHHI
HOTO OciaHHs. 3a Take OCiJaHHS B OLIBIIOCTI
BUMAIKIB MPHUAMAIOCh HaWOLIbIIe 3HAYCHHS
ocimanHs QyHgamenty, a came s = 100 mm.
Axne 3 miTepatypu [6] Ta pe3ynbTaTiB BIaCHHUX
JOCTIIKeHb BIJIOMO, IIO MO Mipi 3pOCTaHHS
HAaBaHTa)XCHHS Ha (QYHIAMEHT 1 BIJNOBIAHO
HOro OCiaHHA Majli Ta POCTBEPK MOCTYNOBO
BKJIIOYAIOTBCST 'y PpOOOTYy 1 XapakTep IhOTo
BKIIIOUEHHS HE € JiHiitHUM. ToOTO Ha pi3HHX

eTarnax HaBaHTa)XEHHS CTYIiHb peamizamii He-
Cy4oi 3JaTHOCTI €JEeMEHTIB MalbOBOTO (YH-
JTAMEHTY MOJE 3MIHIOBaTHCh.

META POBOTU

MeToro naHoi poOOTH € aHaji3 3MiHH Tie-
PEepO3NOTy 3yCHIb MK €JIEeMEHTAMHU MaJIbO-
BOro (yHAaMEHTy TpU MOCTYMOBOMY 3pOC-
TaHHI HaBaHTaXXCHb Ha HBOro. lle no3BONHTH
OOIpyHTYyBaTH BHUOIp KPUTHYHOTO 3HAYCHHS
OoCigaHHA, ST SKOTrO JOLIJIbHO BHU3HAYATH
CTYIEHI peatizallii HeCy4oi 31aTHOCTI eleMeH-
TiB MaJOBOTO QyHAAMEHTY, IO MOXYTb IIPO-
MMOHYBATUCH JJII BUKOPUCTAHHS TPHU TMPOEKTY-
BaHHI.

B nmamiit poOOTi Takuwii aHami3 BHUKOHAHUUN
Ha TMPUKIAIl CTOBIYACTOTO MajbOBOTO (yH-
JTAMEHTY.

OCHOBHE JOCJIJIXKEHHSA
Dizuune MOOen08aAHHs.

B sKOCTI BHXITHUX JAaHUX JUIsI aHATI3y
3MIHU TIEPEPO3NOIIY 3yCHIIb MK €JIeMEHTa-
MU MaThOBOTO (PYHAAMEHTY TIPU MOCTYIIOBOMY
3pOCTaHHI HAaBaHTA)KEHb HAa HHOTO OYJIU BUKO-
pUCTaHi pe3yJabTaTh JOCTiIKEHb MaricTpiB
Manumesa O.M. [7] Tta Kpemincekoi O.O.
[8], axi mpoBommau (i3MUHE MOAEITIOBAHHS
Tpyn THajb HAa MajJoMacIITaOHUX MOJEIX, Ta
nocmimkenb MarictpiB Kpumnaska .M. [5] Ta
Kpemincrkoi 10.0. [9], mo BUKOHYBaau Ma-
TEMaTUYHE MOJICTIOBAHHS MaJbOBUX KYIIIB B
PI3HUX I'PYHTOBUX YMOBAaX.

[Ipu dizuyHOMYy MOAENIOBaHHI B JOCHTiAax
Manumesa O.M. ta Kpemiacokoi F0.0. Buko-
PUCTOBYBAJIMCh MOJENI Maib AOBkHHOIO 3,0;
4,5 ta 6,0 M, monepeunum nepepizom 300x300
MM, BUTOTOBJIEHI 3 JepeBuHH. [Ipn macmTadi
MozemoBanHs 1:15 nmepem’sHI Mozenm Manu
nosxuay 200, 300 i 400 MM 3 TONEpeYHUM
nepepizom 20x20 mMM. Mogem TUIMTH POCT-
BEPKY BUTOTOBJISUTUCH 3 3a1i300€TOHY TOBIIHN-
Ha MOJIEJI IJTUTH POCTBEPKY MpHitHATa 50 MM,
po3MipH B miaHi npu kpoui naib 3d - 200200
MM (Puc. 1). MakcumanbpHa KiIBKICTh TIAJb Y
kymi 9 mryk. (Y mocnigax Manumesa O.M.
OyJIM BUKOPUCTAHI TaKOX MOJIENi I KPOKIB
nane 5d Ta 7d, ne d — po3mip momepevyHHKa
nani [3, 7]).
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Puc. 1. Mogens poctBepky 200%200 Mm.
Fig.1. Rostwerk model 200%200 mm.

[Tpu BuUNpoOyBaHHI MaTBOBOTO (PyHIaMEH-
Ty BHMKOPHCTOBYBaBCs J1a0OpaTOpHUM JIOTOK
po3mipom 1800x1200x1000 mm (Puc. 2). B
SIKOCT1 IPYHTY BUKOPUCTOBYBABCS IICOK cepe-
THBOT KPYIHOCTI 13 3aJaHOI0 HIUTBHICTIO Ta
BOJIOTICTIO. BpaxyBaBiu reomeTpuyHi po3mi-
pH JIOTKA 3 MCKOM Ta OOMEXEHI MOKIHUBOCTI
YIOPHOI CUCTEMHU MpHUIHATO MaciiTad ¢izuy-
HOTO MojemoBanus 1:15.

Puc. 2. JIOTOK 3 IpyHTOBOIO OCHOBOIO Mifl (PyHIaMeHT.
Fig.2. A tray with a soil base for the foundation.

V nocnigax Manumesa O.M. mCOK B JIOTOK
HACHIIABCS 3 JOCSITHCHHSM IIUILHOCTI, IIIO
BimoBigana xoedimienty mopucrocti € = 0,6
(61M3pKO 1O HMXKHBOT MEXI1 Jiara3oHy cepej-
HbOT IibHOCTI). Lle He Jo3BoNMIO MpU BU-
MpoOyBaHHIX MAJILOBUX KYIIIIB IOBECTH iX J0
BTpaTH HECy4yoi 3JaTHOCTI BHACHIJOK OOMe-
KEHOCTI MOXKIUBOCTEH YIOPHOI CHCTEMH.
MaxkcuManbHi 3HaYeHHS JOCATHYTHUX OCi/aHb
py  BUMPOOYBAHHSX  CKJIAMAIA  OJM3BKO
14 mm.

B 3B’s3ky 3 muM y pmociimax KpemiHch-
koi FO.0O. micok B JOTOK HAacHUIaBCs 3 JOCST-
HEHHSM IIITFHOCTI, IO BigmoBigana koediri-
eHty mopuctocti ¢ = 0,7 (6nM3bKO 10 BepX-
HBOT MEXI Jiama3oHy CepeaHbOi IIUIBHOCTI).
Ile n03BONMIIO TIpU MEHIIMX 3HAYEHHSIX HaBa-

HT2KEHHS JOCSATTH MPAKTUYHOI BTPATH CTiHi-
KOCTI OCHOBHM IpH BUIIPOOYBaHHSX INpH OCi-
IaHHAX, 0Ju3bKuX 10 30 MM.

CreniaJibHi  TEH30METPHYHI HAroJOBHUKU
JUI Tallb JTO3BOJISUIM BH3HAUYATH 3YCHIUIA B
NaJgx M0 Mipl 3pOCTaHHs 3arajJbHOrO0 HaBaH-
Ta)XCHHS Ha Kyll. HaBaHTa)XeHHSI Ha POCTBEPK
nepeaBagoch 3a J0MOMOI0l0 aBTOMOOUIBHOTO
JIOMKpary, a JJisl BUMIpY 3YCHILIS BUKOPHCTO-
ByBaBcCs IuHamoMmeTp. HaBaHTakeHHs, Ha sike
pO3paxoBaHMi JOMKpaT i JTUHAMOMETp, CTa-
HOBHUTH JI0 5 TC.

Jns BuMipy oOcCiaHHs HalboBOrO (yHIa-
MEHTY BHUKOPHCTOBYBAJKChH JBAa MIPOTMHOMIPH,
BCTaHOBJICHI Ha HE3aJICXKHIM YIOPHIA CHCTEMI.
Cucrema B 300pi HaBeeHa Ha Puc. 3.

Puc. 3. Mogens nanpoBoro (yHIaMEHTY Mepen
BUIPOOYBaHHSM.
Fig.3. Model of the pile foundation before the test.

[IpoBonunuck TakoX BHUNPOOYBAHHS OJU-
HOYHHX TaJIb Ta IUTUTH POCTBEPKY O€3 majb Ha
MOBEpXHI IPyHTOBOr0 MacuBy (Puc. 4).

Puc. 4. Mogenb BUnpoOyBaHHS IIJIUTH POCTBEPKY .
Fig.4. Test model of rostwerk plate.
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Jlnist aHami3y pO3BHUTKY MEPEPO3IOALTY 3y-
CWJIb MK €JeMEHTaMU MalbOBOTO (hyHAaMEH-
Ty 1O Mipi 3pOCTaHHS HaBaHTAXKEHHS MpH Qi-
3UYHOMY MOJENIOBaHHI BUKOPHUCTOBYBAIIUCH
pe3ynbTaTd BUIPOOYBaHb KyUIIB Hajb 3 9 mIT.
3 kpokoM 3d (poctBepk 200x200 MM) 3 pi3HOIO
JOBKMHOIO nanb. [IpoananizoBaHi pe3ynbratu
BUTIPOOYBaHb 7S MICKY 3 Koe(dillieHTOM TOo-
pucrocti e = 0,7 3a nmocmigamu KpemiHch-
koi }0.0. Tta ms micky 3 KoedilieHTOM TOpH-
crocTi e = 0,6 3a mocaigamu Manuiiesa O.M.

B pesynbTaTi mpoBeieHHs €KCTIEPUMEHTIB
Oynu onep:kaHi Tpadiky 3aJeKHOCTI OCITaHHS
— HABAaHTAXKCHHs KyIlla B IIJIOMY Ta Tpadiku
3aJIeKHOCTI CyMapHOi Hecydol 31aTHOCTI MaJlb
Bil Horo ocimaHHsA. Takox Oynu onaepxaHi
rpadiky OCiiaHHS — HABaHTaKEHHS 32 Pe3yJib-
TaTaMd BUTIPOOYBAaHHS OJWHOYHHUX Talb Pi3-
HOT JOBXWHHU, Tpadik OCITaHHS — HAaBaHTa-
JKEHHS TIpH BUNPOOYBaHHI TUIUTH POCTBEPKY
po3mipom 200x200 MM sk mTammna 6e3 maib.

B po6oti bapronomes: A.O. [6] HaBeneHi pe-
3yJNbTaTH HATYPHUX JOCII/KEHb TPy Mallb.
BynyBanuce mopiBHSUTBHI Tpadikd PO3BHUTKY
nedopmariiii markOBUX TPyH Ta OJUHOYHHX
naJtb 1o Mipi 3pocTaHHs HaBaHTakeHHS (Puc. 5).
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Puc. 5. PesynbraTtu HaTypHUX JOCIIHKCHb OCiIaHb
1 HeCcy4oi 37JaTHOCTI OJHOPSAHUX 1 TBOPSI-

HUX MANTbOBUX (DYHIaMEHTIB 3 Hallb JOBKH-
HOIO 6 M (a) 1 9 M (0) y mimaHux rpyHTax 3a
nmociigamu bapromomest A.O. [6]: 112 — mst
OHOPAIHMX TMalbOBUX (YHIAMEHTIB MpPH
BHCOKOMY 1 HU3BKOMY POCTBepKax; 3 i 4 —
JUTS IBOPSTHUX TATbOBUX (QYHIAMEHTIB MPU
BHUCOKOMY 1 HM3bKOMY pocTBepkax; (0 — s
OJIMHOYHOT MaTi.

The results of field studies of settlement and
bearing capacity of one-row and two-row
pile foundations with piles 6 m (a) and 9 m
(b) long in sandy soils according to the
experiments of A.O. Bartholomew [6]: 1 and
2 — for single-row pile foundations with high
and low rostwerk; 3 and 4 — for two-row pile
foundations with high and low rostwerk; 0 —
for a single pile.

Fig.5.

Bapromomeit A.O. [6] Bim3Haudae, 1m0 OcCi-
JaHHSA TANTbOBUX (DYHIAMEHTIB TPH JIBOPSI-
HOMY po3MilleHHs nanb y 3,5 — 4,5 pasu ne-
PEBUIIYE OCiTaHHS OJMHOYHUX Tayb. OcigaH-
HS NaJIbOBUX (DyHIAMEHTIB 3pOCTAIOTh IJIaB-
HO, IpU OcilaHHAX 25 — 40 MM KpUBI «HaBaH-
Ta)XEHHS — OCIIaHHS» CTPIYKOBUX MaJIbOBUX
(yHIAMEHTIB TIEPETHHAIOTh KPWBI «HABaHTa-
KEHHS — OCIIaHHSI» OJUHOYHUX Majib, HpU
BOMY JIJISl TTAJTbOBUX (PYHAAMEHTIB HE JTOCAT-
HyT€ TPaHUYHE HaBaHTAXKCHHS.

Amnarorivysi rpadiku po3BUTKY nedopmariiit
NaJbOBUX IPyN Ta OJAWHOYHHMX MNaJlb MO Mipi
3pOCTaHHS HaBaHTaXeHHsI OyJin MoOy10BaHI1 3a
pe3yabTaTaMu (pi3UYHOTO MOJAETIOBAHHS IS
micky 3 koedimienToM mopuctocTi € = 0,7 3a
nocaigamu Kpemincbkoi F0.0. Ta ans micky 3
KoedimieaTom nopucrocti € = 0,6 3a gocmiga-
mu Manumesa O.M. (Puc. 6 —9).

[IpoBeneHi mocTiKEHHS TO3BOJIWIN J10]1a-
TU 10 1UX rpadikiB e rpadik pO3BUTKY Je-
dopMariii  OCepeHCHOTO HaBAaHTAKCHHS Ha
N0 y CKJIaJli MaJboOBOr0O KyIa, 110 J03BOJISIE
MpOoaHaIi3yBaTH PO3BUTOK peaizallii Hecydoi
3J1aTHOCTI MaJji npu poOoTi y rpymi.

Sx OaumMo pe3ynpTaTd (i3UIHOTO MOjIe-
JIOBaHHA MIATBEPKYIOTh BHCHOBKM bapro-
gomest A.O., 0 OCiJIlaHHA TaJIbOBHX (PyHJIA-
MEHTIB 3pOCTalOTh IUIaBHO, a NP NEBHUX OCi-
TAHHAX, SIKi BIJAMOBIZAIOTh MPHUOIM3HO T'paHU-
YHUM OCIJIaHHSM OJJMHOYHHUX Majb, KPUBI «Ha-
BaHTKEHHS — OCITaHHS» NaTbOBUX (QyHIame-
HTIB TNEPETHHAIOTh KPUBI «HABAaHTAXKECHHA —
OCiJaHHS» OIMHOYHUX Malb, TPU IBOMY IS
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NaTbOBUX (PyHIaMEHTIB HE JOCITHYTE T'paHU-
YHE HaBaHTAXXECHHS.

[Mans y ckianmi Kym@a MOCTYIOBO peati3ye
CBOIO HECy4y 3/aTHICTh 1 MpH 3HAYHUX 3HA-
YeHHSX OCIJaHHS CHpUiMae HaBaHTAKCHHS,
OlsIpIIe 32 I'paHUYHE HABAHTA)KEHHS OJMHOY-
Hol mami. OTke Ha TICBHOMY €Talli HaBaHTa-
KEHHs CTYIIHB peaiizaiii Hecydoi 3JaTHOCTI
naJii NOYMHAE TIEPEBHUILYBATH OJJMHHULIO.
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Puc. 6. Pe3ynbratu HaTypHUX AOCIiIKEHb OCiIaHb
1 Hecydoi 3IaTHOCTI Majib i MaaboBUX (DyH-
JIaMeHTiB 3 9 mans moBxkuHOIO 200 MM y Ti-
manoMy TpyHti 3 ¢ = 0,7 3a jmochigamu

Kpemincekoi 10.0.
Fig.6. The results of field studies of settlement and
bearing capacity of piles and pile

foundations with 9 piles 200 mm long in
sandy soil with e = 0.7 according to the
experiments of Yu.O. Kreminska.
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Puc. 7. PesynpTaTl HATYPHUX ITOCIIKEHE OCI1TaHb
i Hecyd4oi 3IaTHOCTI Majib 1 NaJbOBUX (YH-
JaMeHTiB 3 9 nane noBxuHo0 400 MM y Ti-
maHoMy TpyHTi 3 € = 0,7 3a mocmigamu

S, mm

Kpewmincekoi FO.O.
Fig.7. The results of field studies of settlement and
bearing capacity of piles and pile

foundations with 9 piles 400 mm long in
sandy soil with e = 0.7 according to the
experiments of Yu.O. Kreminska.
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Puc. 8. PesynpTatét HATYpHUX TOCIIHKEHE OCI1TaHb
i Hecyd4oi 3/IaTHOCTI Majb 1 NaJbOBUX (YH-
JaMeHTiB 3 9 nane noBxuHO0 200 MM y TIi-
maHoMy TpyHTi 3 € = 0,6 3a mocmimamu Ma-
mumesa O.M.

The results of field studies of settlement and
non-hewing capacity of piles and pile
foundations with 9 piles 200 mm long in
sandy soil with e = 0.6 according to the
experiments of O.M. Malyshev.

Fig.8.
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Puc. 9. PesynpraTin HaTYypHUX IOCITIKEHb OCiIaHb
1 Hecy4oi 3MaTHOCTI Majb i maasoBUX (HyH-
JaMEHTIB 3 9 nayb norxuHO0 400 MM y TIi-
manomy TpyHTi 3 e = 0,6 3a mocrmigamu Ma-
mumeBa O.M.

The results of field studies of settlement and
bearing capacity of piles and pile
foundations with 9 piles 400 mm long in
sandy soil with e = 0.6 according to the
experiments of O.M. Malyshev.

Fig.9.

OneprkaHi pe3yJIbTaTu JT03BOJSIOTH IS Ki-
JBKICHOT OIIIHKH XapakTepy Mepepo3noaiTy
3yCHIIb MK €JIeMEHTaMH MNallboBOTO (yHIa-
MEHTY TMpH 00poOI1ll pe3ynbTaTiB JOCTiIKEHb
MpoaHaJi3yBaTH TaKi MapamMeTpH:

- 4YacTKa POCTBEPKY Yy HABaHTAKCHHI Ha
najaboBUN (QYHIAMEHT;

- CTYMiHb peali3alii Hecydoi 3JaTHOCTI
najib pu podoTi y Ipymi;

- CTyMmiHb peaii3alii THUCKYy TIiJ pOCT-
BEPKOM.

O3HaueHl mapamMeTpH aHali3yBalMCh Ha pi-
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3HHX eTaraXx HaBaHTa)KEHHS. Pe3yJbTaTH 00-
poOKHM JaHHUX EKCIIEPUMEHTIB HaBeleHI Ha
Puc. 10 - 12.

JlocmiKeHHsT 4acTKM HaBaHTaXEHHs, 110
MPUTIAAA€ HA POCTBEPK, MOKA3aJd, MO POCT-
BEPK BKJIIOYAEThCA Y poOOTy mipu ociganHi 0,5
MmM. [lo Mipi 3pocTaHHS OCilaHb HANPYKECHHS
MiJ] MiIOIIBOI0 POCTBEPKY 3POCTAIOTh 1 AOCA-
raloTh MaKCHMAJIbHUX 3HAUY€Hb IPU OCIIaHHIX
10 — 20 mm. ITpu 11bOMyY MOTEHITIIHA MOKITH-
BICTh POCTBEpPKY CIPHIMATH HaBaHTAXCHHS
pearnizyeTbcsi HE TOBHICTIO. B momambimomy
TUCK IIiJl POCTBEPKOM 3aJHMIIAETHCS CTAJIUM 1
nmojayibiie 30UTBIICHHS HECY4dol 3aTHOCTI
najboBoro (yHmaMeHTy BigOyBaeTbes 3a pa-
XYHOK 301TBhIICHHS HECYUO1 3JaTHOCTI MaJlb.
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Puc. 10. I'padik 3ameKHOCTI YaCTKH POCTBEPKY Y
HaBaHTAXEHHI Ha MATbOBUN (HYHAAMEHT BiX
HOro ociZiaHHs 1O Mipi 3pOCTaHHsI HaBaHTa-
JKCHHSI.

Fig.10. The graph of the dependence of the share
of the grating in the load on the pile
foundation from its settlement as the load
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Puc. 11. I'padik 3a1e)HOCTI CTYNEHIO peamizamii
HECY4Oi 3/[aTHOCTI maJli y CKiaji pyHIaMeH-
Ty BiJl HOTO OCiTaHHSA IO Mipi 3pOCTaHHS Ha-
BaHTa)KCHHSI.

Fig.11. Graph of the dependence of the degree of
implementation of the bearing capacity of
the pile as part of the foundation on its
settlement as the load increases.
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Puc. 12. I'padik 3amexHoCTi CTymeHs peaiizaimii
pPOCTBEpKY Y cKiani ¢pyHAaMEeHTYy Bix Horo
OCITaHHS 10 Mipi 3pOCTaHHS HaBaHTAKCHHS
JUISL OCHOBH 3 IICKY 3 KOe(ili€eHTOM MopHc-
Toctie =0,7.

Fig.12. Graph of the dependence of the degree of
implementation of the rostwerk as part of the
foundation on its settlement as the load
increases for a sand base with a porosity
coefficient of e = 0.7.

Mamemamuune moodenosanHs.

[Ipu maremMaTHYHOMY MOJEITIOBaHHI, TaK
camo SIK TpH (i3UYHOMY, JOCTIIKYBaBCS PO3-
BUTOK TEPEPO3NOAITY 3yCHIb MiX €JIeMEHTa-
MU TAJIbOBOTO (PYHIAMEHTY IO Mipi 3pOCTaHHS
HaBaHTAXCHHSA Ha HBOTO. JlOCIiKEHHST BUKO-
HYBQJINCh 32 JOMOMOTOK HPOTPaMHOTO KOM-
wiekcy Plaxis. PosrismaBest kymy 3 6 manb J0-
BXHHOIO 9,0 M 3 TOHEpeyHHM MepepizoM
0,3x0,3M, po3mimeHux 3 kpokom 3d (Puc. 13).

x

£
=hy
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Puc. 13. Cxema po3MmilieHHs Hallb Y POCTBEPKY.
Fig.13. The scheme of placing piles in the
rostwerk.

[lpn MareMaTHYHOMY MOJEIIOBAHHI ISt
MOYaTKOBOI EKCIIEPUMEHTAIBHOI MOJeNi Ia-
JTHOBOTO (QyHAAMEHTY OynM TpUHHATI Taki
napameTpu:

- MOJeNb TPYHTY — NPYKHO-IUTACTHYHA MO-
nenb Kynona-Mopa;
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- MOJeJib MaJbOBOTO (PYHIAMEHTY MiJ KOJO-
HY — POCTBEpPK po3MipoM B miaHi 1,5x2,4 wm,
ToBIMHOK 0,9 M 1 Mmaji momepeyHoro re-
pepizy 0,3 x 0,3 m;

- mam noBxuHoI0 9,0 M 3 KpokoM 3d;

- BETMYMHA HABAaHTAXCHHS, SIKE CIpHiiMa-
€THCS TUTUTOIO POCTBEPKY, PO3PAXOBYETHCS
K JOOYTOK PEaKTHBHOIO OIMOpY IpPYHTY,
SIKAW 3HAXOMUTHCS ]I MiJIOIIBOI0 POCT-
BEpPKY, Ha IUIONLy POCTBEPKYy (0e3 Bpaxy-
BaHHS IUIonl manb). L{g BenmuumHa BU3HA-
yayiach Ha JIEKUIbKOX eTarax HaBaHTa)KEHHS
1 BIATIOBIIHUX OCIHAHHAX;

- BEIMYMHA HABaHTAXEHHs, sKa CIpUiiMa-
€THCS TANISIMU, PO3PAXOBYETHCS K PI3HUIISL
3araJlbHOrO HaBaHTAXXCHHsI HA CTOBMYACTHUI
NaiboBHA (YHIAMEHT 1 BETMYMHU HaBaH-
Ta)XEHHSI, sIKa CIIPUHMAETHCSI TUIUTOIO POCT-
BEpPKYy (TakoK BH3HAYalaCh Ha JIEKUIBKOX
eTaraxXx HAaBaHTAXXEHHS 1 BIAMOBIAHUX OCI-
JTAHHSX ).

MopentoBaHHS CyMiCHOI pOOOTH POCTBEPKY
1 aJIb TUTAHYETHCS HA OJHOPIMHIN MiNIaHii Ta
TJIMHUCTIN OCHOBI.

XapaKTepUCTUKU MIMNIAHOTO IPYHTY: MICOK
npi6Huii, y = 18,6 kH/M?, e = 0,67, ¢ = 2 xI1a,
¢ = 32°, E =28 MIlla. XapakTepuCTUKH IJIH-
HUCTOTO IPYHTY: CYIIMHOK, Y = 18,5 xkH/M?,
e=0,75,c=23 klla, o =21°, E = 14 MIIa.

JlonaTkoBO 10 MpOrpaMu MOJIEIIOBAaHHS
BKJIFOUEHI TaKi JOCIIKEHHS:

- MOJENIOBaHHA pPOOOTH OJIMHOYHUX TMajb
JOBXKHHOIO 9 M 3 TOIMEpPEeYyHUM MepepizoM
0,3x0,3 m;

- MOJENIIOBaHHS pOOOTH POCTBEPKY pO3Mipa-
mu 1,5%x2,4 M sk pyHIaMEHTY MUIKOTO 3a-
KIIQJaHHS.

Jns mpoBedeHHS MOJENIOBaHHSA — Oynd
npuidiHATi 3abuBHi mami 13 Oetomy C20/25
(B25).

Po3mipu 3M0€e1b0BaHOTO TPYHTOBOTO Ma-
CUBY JI1 MAKCUMAJIbHOTO 3MEHILIEHHS BILTUBY
KpaiioBux e(eKTiB Ha OCiTaHHS NaJi NpuiHsITa
B urani 30x30 M, ta 3aBToBIIKK 40 M. [100y-
JIOBaHA MOJEINh TPYHTOBOTO MAacCHBY IOKa3aHa
Ha Puc. 14. Ha Puc.15 noka3ana po3paxyHKo-
Ba MoJenb (QpyHIaMeHTy. BennmunHa HaBaHTa-
JKEHHS Ha MoJieJl 301IbITyBagack 10 THX IIip,
MOKHW BEJIMYMHA OCiaHHS He cTaHoBmWiIa 10 cm.
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Puc. 14. Po3paxyHKoBa MOJeIb IPYHTOBOTO MAacCHBY.
Fig.14. Calculation model of the soil massif.

Puc. 15. PospaxyHkoBa Mojiesib CTOBIYACTOIrO
NaLOBOTO QyHIAMEHTY 3 6 Nalb Y TPYIi.
Fig.15. Calculation model of columnar pile

foundation with 6 piles in a group.

B pesynbrari mpoBe[eHHS €KCIIEPUMEHTIB
Oynu oneprkaHi rpadiku 3aJIeKHOCTI OCITaHHS
— HaBaHT@XKEHHS Kylla B LUJIOMY Ta Trpadiku
3aJIeKHOCTI CyMapHOi HeCydol 3MaTHOCTI MaJlb
Bin #oro ocimannsa. Takoxx Oynu opepxaHi
rpadiky OCiTaHHS — HABaHTAKEHHS 32 Pe3yJIb-
TaTaMH BUMPOOYBaHHS OJUHOYHOI Mali, rpa-
ik ocilaHHS — HaBaHTAKEHHS MPH BUIIPOOY-
BaHHI TUIMTU POCTBEpKY po3mipom 1500x2400
MM SIK TITammna 6e3 naib.

Jns aHamizy 3MiHH TepepO3NOALTY 3yCHIIb
MDK €JIEMEHTaMH TTaJTboBOTO (DYHIAMEHTY OYiIH
noOynoBaHi Tpadiku po3BUTKY Aedopmariiii
MATbOBUX TPYI, OCEPEIHEHOTO HABAHTAKCHHS
Ha M0 y CKJIafl MaJbOBOrO KyIla Ta OAUHOY-
HUX TaJIb TI0 Mipi 3pOCTaHHsI HABAaHTAKEHHS JIJIS
nBox BuiB IpyHTIB (Puc. 16, 17).

Sx GaunmMo pe3yJbTaTH MaTEMAaTUIHOTO
MOJIETIIOBaHHS JAlOTh KapTHHY, SIKICHO aHaJo-
riuHy pesynbTaraM (pi3sHYHOTO MOJETIOBAHHS,
10 OCiAaHHS MalbOBUX (YHIAMEHTIB 3pOCTa-
I0Th TUIABHO, a TPH TEBHUX OCiNaHHAX, SKi
BiJIMOBIIal0Th MPUOIN3HO TPAHUYHUM OCiTaH-
HSIM OJMHOYHUX Talib, KPUBI «HABaHTAXCHHS
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— OCITaHHS» MANTBbOBUX (YHIAMEHTIB MEpPETH-
HAIOTh KpPUBI «HABAHTAKCHHS — OCIIAHHS»
OIMHOYHHX Tallb, MPH IBOMY JJISI MAIbOBUX
(byHIaMEHTIB HE JOCSITHYTEe TpaHUYHE HaBaH-
Ta)KEHHSI.
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Puc. 16. I'padixu po3BuTKy Aedopmariii manboBoi
IPYITH, OCEPEAHECHOTO HABAHTAXKCHHS Ha Ta-
JFO Y CKJIaJ(i MabOBOTO KYIa Ta OJWHOYHIX
najgb M0 Mipi 3pOCTaHHs HABAHTAKCHHS IS
MIIIAHOI OCHOBH.

Fig.16. Graphs of the development of deformations
of the pile group, the average load on the
pile as part of a pile bush and single piles as
the load increases for a sandy base.
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Puc. 17. I'padiku po3BuTKY Aedopmaniii naab0BUX
TPYI, OCEPEAHCHOTO HAaBAaHTAXXEHHS Ha Iia-
JIIO Y CKJIaJl MajaboBOTO KyIa Ta OJUHOYHUX
naJib MO0 Mipi 3pOCTaHHSI HABaHTAXKEHHS IS
TJIMHUACTOT OCHOBH.

Fig.17. Graphs of the development of deformations
of pile groups, the average load on a pile as
part of a pile bush and single piles as the
load increases for a clay base.
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[Mans y ckianmi Kym@a MOCTYIOBO peati3ye
CBOIO HECydy 3JIaTHICTh 1 MpPU 3HAYHUX 3HA-
YEHHSX OCIJaHHS CHpUiiMae HaBaHTAKCHHS,
Oinple 3a TpaHWYHE HABAHTAXKEHHS OJIMHOY-
HOl mami. OTke Ha TICBHOMY €Talli HaBaHTa-
KEHHs CTYIIHB peanizaiii Hecydoi 3JaTHOCTI
naJTi TOYMHAE TIEPEBHUIYBATH OJJMHHULIIO.

Jlns KiNbKICHOT OIHKM XapakTepy Iepe-
PO3MOILTY 3yCHIIb MiXK €IEMEHTaMHU HallbOBO-
ro yHIaMeHTy IO Mipl 3pOCTaHHS HaBaHTa-
KEHHS pH 00poO1i pe3yNbTaTiB JOCHTIIKEHb
aHaAJTI3yBAJIMCh TaKl X MapaMeTpH, 10 1 MpHu
(h13MYHOMY MOJIEIIIOBAHHI:

- YacTKa pOCTBEpPKY Y HaBaHTa)K€HHI Ha Ia-

JTHOBUHM (PYHIAMEHT;

- CTyINiHb peai3anii Hecy4oi 3aTHOCTI Tajib
npu poboTi y rpymi;
- CTYyIiHb peaiizailii TUCKY MiJ pOCTBEPKOM.

Pesynbratn 00poOKM JaHUX TOCIHIIKCHb

npencrasieHi y Tabmuusax 1 Ta 2 Ta Ha Puc. 18
- 20.
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Puc. 18. I'padik 3a1e:KHOCTI YaCTKH POCTBEPKY Y
HaBaHTKEHHI Ha MajgbOBUN (QyHIAaMEHT Bij
BEJIMYMHU OC1JaHHS.

Fig.18. The graph of the dependence of the share
of the grid in the load on the pile foundation
on the amount of settlement.
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Tabn. 1. Pesynbratu n1ociikeHb NEpepo3noIily 3yCHIIb MiXK €JIEMEHTaMH ITajJbOBOTO QYHAaMEHTY O Mipi
3pOCTaHHS HAaBAaHTA)KCHHS JUIA MILIAaHOTO IPYHTY
Table 1. The results of studies on the redistribution of forces between the elements of the pile foundation as
the load increases for sandy soil
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20 3060 438 830 428 1065 0,53 0,40 0,14
40 4140 578 830 673 1768 0,70 0,38 0,16
60 5076 701 830 872 2180 0,84 0,40 0,172
80 5886 808 830 1037 2800 0,97 0,37 0,176
100 6588 898 830 1200 3276 1,08 0,366 0,182

Ta0:. 2. Pe3yabpTatu 1OCTIIKEHD MEPEPO3MNOILUTY 3yCHIIb MK €IEMEHTaMU MalbOBOTO (DYHIAMEHTY IO Mipi
3pOCTaHHS HABAHTAXKCHHS JJISl TNIMHUCTOTO IPYHTY
Table 2. The results of studies on the redistribution of forces between the elements of the pile foundation as
the load increases for clay soil
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20 2322 364 600 135 1360 0,607 0,100 0,058
40 3744 563 600 364 2000 0,938 0,182 0,097
60 4356 631 600 572 2500 1,052 0,229 0,131
80 4770 678 600 701 2920 1,13 0,240 0,147
100 5112 719 600 796 3276 1,20 0,240 0,156
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/ Puc. 20. 3anexHicTh CTyIEHs peayi3alii TUCKY il
06 * -micok MiI0IIBOIO POCTBEPKY Y CKJIai CTOBITYACTO-
X T ommno ro TaJbOBOTO (YHIAMEHTY BiJ BEIHMYWHHU
05 | OCiJaHHs.
P 20 0 20 100 S, um Fig.20. Dependence of the degree of realization of

Puc. 19. 3anexHicTh cTymeHs peamizallii Hecydoi
3aTHOCTI TaJIb y CKJIai MaJh0BOro QyHIa-
MEHTY BiJ] BEIMHUHH OCIIaHHS.

Fig.19. Dependence ~ of  the  degree
implementation of the load-bearing capacity
of piles in the composition of the pile
foundation on the amount of subsidence.

of

pressure under the sole of the rostwerk in the
composition of the columnar pile foundation
on the amount of subsidence.

Sk GaunMo 4YacTKa POCTBEPKY Yy Hecyuld
31aTHOCTI (PyHAAMEHTY 30UIBLIYETHCS MO Mipl
3pOCTaHHS HAaBAaHTAXKCHHS, OCKUTBKU 30UTBIIIY-
€ThCS THCK ITiJ] MiI0MBOIO pocTBepka. CTymiHb
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peaiizaiii pocTBEpKa MPAKTUYHO HE 3MiHIO-
€TBCS JUIS MIIIAHOT OCHOBH 1 HECYTTEBO 3pPOC-
Tae s IMHUCTOI. OTKe, POCTBEPK MOCTYTIO-
BO BKJIIOYAETHCS Y POOOTY, ajie TOTEHIIHA
MOJKJIMBICTh POCTBEpKa CHpUHMATH HaBaHTa-
KEHHS pealli3y€eThCsl HE MOBHICTIO 1 MPU MEB-
HOMY 3HA4YCHHI OCIJJaHHS 3aJIMIIAE€THCS CTa-
JI010.

[Mang y ckmani kyma, gk i npu GisHyHOMY
MOJICJTFOBaHHI, MTOCTYTIOBO pealli3ye€ CBOIO He-
Cydy 3[IaTHICTbH 1 MPU 3HAYHUX 3HAYEHHSIX OCi-
JAHHS CIpUiiMae HaBaHTaXXCHHs, OuIbIIe 3a
IpaHUYHE HABAHTAKCHHS OJUHOYHOI Mai.
OTxe, Ha TICBHOMY €Talli HaBaHTAXXCHHS CTY-
MiHb peaizallii Hecy4yoi 3aTHOCTI Maii MO4H-
HA€E MEPEBUIITYBATH OJUHUIIIO.

PoctBepk kpare peanizye cebe y minjaHo-
My TPYHTI, a Majii — y TJIMHUCTOMY, ajie SIKiC-
HUI XapakTep 3MiHU CTYMEHS peaji3allii najib i
POCTBEPKY TO Mipi 3pOCTaHHS HaBaHTAKECHHS
JUTSL THIIAHUX 1 TJIMHUCTUX TPYHTIB aHAJIOTid-
HUU.

3a KpUTWYHE 3HAYCHHS OCINaHHs, JJs KO-
ro JOLUUIBHO BHW3HAYaTH CTYIICHI peasizarii
HECYYOi 3/1aTHOCTI €JIEMEHTIB NaJboBOro (yH-
JaMEHTa, [0 MOXYTh TIPOIIOHYBATHCh IS
BUKOPUCTAHHS TPH MPOEKTYBAaHHI, MOXHA
npuiiMaTH MaKCHMalIbHE 3HAYEHHS OCIIaHHs
(dbyHIaMeHTa, ajue Mmpu UbOMY 10 BU3HAYCHHS
CTymeHsl peamizamii mami Tpeba CTaBUTHUCH 3
o0epexHicTio, 0e3 HaaMIpHOTO WOro 3aBH-
IICHHSI.

BHUCHOBKHW TA PEKOMEH/JIALIIT

1. Tlams y ckimani KyIa, sSiK 3a pe3yJyibTa-
TaMH (PI3MYHOTO MOJENIOBaHHA, Ta 1 3a pe-
3yJbTaTaMH MAaTEMaTUYHOTO MOJEIIOBAHHS,
MOCTYTIOBO peai3y€e CBOIO HeCcydy 3JaTHICTb
110 Mipi 3pOCTaHHsI HaBaHTAKEHHS 1 TIPHU 3HAY-
HUX 3HAYEHHSIX OCITaHHS CIpHiiMae HaBaHTa-
KEHHsI OuIblle 3a IpaHWYHE HaBaHTAKEHHS
onuHO4HOI majni. OTKe Ha MEBHOMY eTami Ha-
BAHTAXXCHHsI CTYIIHb peai3allii HecyJoi 3/1at-
HOCTI TaJli TOYMHAE MEPEBUIITYBATH OJAUHUIIIO.

2. YacTka pOoCTBEPKY y HECYyUii 3/1aTHO-
cTi (yHOAMEHTY 30UIbLIYEThCS O Mipi 3poc-
TaHHS HAaBAHTAKCHHSI, OCKUTBKH 301IBIIYETHCS
THUCK IIiJT MiIOMBOIO pocTBepKy. CTyIiHb pea-
Ji3amii poCTBEPKY MPAKTHYHO HE 3MIHIOETHCS

JUTSL THIIAHOI OCHOBH 1 HECYTTEBO 3POCTAE IS
rHuCcTOoi. OTXKE, POCTBEPK MOCTYIIOBO BKITIO-
JaeThes y poOOTy, aje MOTSHIIHA MOKJIH-
BICTh POCTBEPKY CIPHIMATH HaBaHTAXCHHS
pearizyeTbcsi HE TIOBHICTIO 1 TpU TEBHOMY
3HAYEHH1 OCIJaHHS 3ATHIIAETHCS CTAJIO0.

3. Jlns anHamizy XapakTepy MepeposIo-
JUTy 3yCHJIb MK €IEMEHTaMH MalboBOTO (y-
HIAMEHTY MO)X€ OyTH BUKOpPHUCTAaHE MOJEIIO-
BaHHS y mporpamHomy komruiekci Plaxis 3D
Foundation.

4. 3a KpUTUYHE 3HAYCHHS OCITaHHs, TS
SIKOTO JIOLITBHO BU3HAYATH CTYIICHI peanizarii
HeCcydYoi 3/TaTHOCTI €JIEMEHTIB MajaboBOro (PyH-
JAMEHTY, IO MOXYTb NPOMOHYBaTHCh IS
BUKOPUCTaHHSI TPU TPOEKTYBaHHI, MOKHA
npuiiMaTH MaKCHMallbHE 3HAYEHHS OCITaHHS
(dbyHIaMeHTy, ajie Ipu bOMY O BHU3HAYCHHS
CTymneHsl peaiizauii mami Tpeba CTaBUTHUCH 3
obepexHicTio, 0€3 HaJAMIPHOTO MOTrO 3aBHU-
IICHHS.
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Changing the redistribution of forces between
pile foundation elements as the load increases

Irina Maevska,
Natalya Blashchuk

Summary. Having, during the design of the
pile foundation, the load-bearing capacity of the
piles determined in one way or another, as well as
the calculated resistance under the sole of the
rostwerk as a shallow foundation, it is possible to
use data on the degree of implementation of the
load-bearing capacity of each of the elements of
the pile foundation to arrive at its total load-
bearing capacity. But it is known that at different
stages of loading, the degree of implementation of
the load-bearing capacity of the elements of the
pile foundation can change.

The purpose of this work is to analyze the
change in the redistribution of forces between the
elements of the pile foundation with a gradual in-
crease in the loads on it. This will make it possible
to justify the selection of the critical value of set-
tlement, for which it is appropriate to determine
the degrees of implementation of the load-bearing
capacity of the elements of the pile foundation,
which can be proposed for use in the design.

The analysis of changes in the redistribution of
forces between the elements of the pile foundation
with a gradual increase in loads on it was per-
formed for the bush pile foundation based on phys-
ical modeling on small-scale models, as well as
mathematical modeling using the Plaxis software
complex.

It was established that the pile in the composi-
tion of the bush, both according to the results of
physical modeling and mathematical modeling,
gradually realizes its load-bearing capacity as the
load increases and, with significant values of set-

tlement, perceives the load, more than the limit
load of a single pile.

Therefore, at a certain stage of loading, the de-
gree of implementation of the bearing capacity of
the pile begins to exceed unity. The share of the
rostwerkwork in the load-bearing capacity of the
foundation increases as the load increases, as the
pressure under the sole of the rostwerkwork in-
creases. The degree of implementation of the
rostwerk practically does not change for a sandy
base and increases insignificantly for a clay base.
So, the rostwerk is gradually included in the work,
but the potential ability of the rostwerk to perceive
the load is not fully realized and at a certain value
of settlement remains constant.

The possibility of analyzing the redistribution
of forces between elements of the pile group only
at the stage of the maximum allowable settlement
was evaluated.

Key words. Physical modeling, mathematical
modeling, pile foundation, pile, grid, implementa-
tion of bearing capacity.
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