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B3AEMOAISA BYPOHABUBHUX ITAJIb 3 'PYHTOBOIO
OCHOBOIO 3A YUCJIOBUM MI'E

BiHHUIIbKHIT HAI[IOHATBHUN TEXHIYHUN YHIBEPCUTET
AHoTauist

IIpobaema necyuoi cnpomoricHOCME OCHO8 00 MENEPIUHBLO20 HACY NPOOOBIHCYE 3ANUUAMUCH AKMYATLHOIO 8 36 SI3KY
3 POCMOM 00 '€MI8 NPOMUCTIOB020 | YUBITLHO2O DYOIBHUYMEA, PEKOHCMPYKYIT | HeOOXIOHICIIO NPOEKMY8AHHS HAOIUHUX |
exonomiunux cnopyo. Tomy nHanpayroeauus i 6npoeaodicents Oinbul OOCKOHANUX | eKOHOMIYHUX MemOOi8 PO3PAXYHKY
ma npoeKmysanHs QYHOAMEHMHUX KOHCMPYKYIU, HANPAIeHUX HA BUABNIEHHSA | peanizayir ix pe3epeis € 8axrciusor i
akmyanvbHow npobaemoro 0OyoieenvbHoi Hayku. Bpaxyeanus neninitinocmi Oegopmyearnus (pyHOAMEHmMIE 8 CHOLYYEHH] 3
npUtioMamy ix OnmuMaibHO20 NPOEKMYBAHHA 003601A€ NIOHAMU A0EK6AMHICMb PO3PAXYHKIE I OMPUMamu cymmesy
EKOHOMII0 OemOony ma apmMamypu.

YV 36’s3Ky i3 3pocmannam 06’emy euxopucmanHs OypOHAOUGHUX NANb (8 MIM YUCHL § 3 POULUPEHHAMU) HA3PINA
HeoOXIiOHiCMb HANPAYlo6aHb CYYACHUX NPOSHOZHUX MemOOI6 6U3HAYEHHs IX Hecyuoi CNPOMOJICHOCMI 3 3aNy4YeHHAM
EOM, aooice ocrognoto 3a0auero npu npoeKkmy6anHi Cnopyo € iHJICeHepHa OYIHKA Hecy4oi CnpOMONCHOCHI TPYHIMOGUX
ocnog. Tomy po3BumoK HAYKOBUX OCHO8 PO3PAXYHKY OUCNEPCHO20 TPYHMY 3 GUKOPUCMAHHAM NPYICHO-NAACTUUHOL
OUNAMAHCIUHOT MOOeNT — AKMYANbHULL HANPAM CYYACHO20 DYHOAMEHMO0YOY8aHHSL.

B pobomi 3a uucnosum memooom epanuunux enemenmie (MI'E) 3 nosuyiil mexamiku OUCNEPCHO20 NPYICHO-
NIACMUYHO20 Cepedosuld GUKIAOCHO VAGNeHHS NPOSHO3Y8AHHS HeCydoi CHpOMOXdCHICIb OYpOHabusHoi naxi 3
po3wupennam. Bupiwenns Heniniinoi 3a0aui NpPOCHO3YBAHHS HECYYOi CHnpomodcHocmi 0Oyponabusnoi nani 3
PO3UUPEHHAM MACE K HAYKOBEe MAK | NPUKIAOHe 3Ha4eHHs ma micHo nos azaue 3 ananizom HJC tpynmy.

KirouoBi cioBa: OypoHaOWBHA mMaist 3 PO3IMIMPEHHSAM, HAIPYyKeHO-AehOpMOBaHMI CTaH, IMCIEpPCis, Hecyda
CHPOMOXKHICTh, METO/] FPAaHUYHUX €JIEMEHTIB.

Abstract

The problem of load-bearing capacity of the basics still remains relevant due to the growing volume of industrial
and civil construction, reconstruction and the need to design reliable and economic structures. Therefore, the
development and implementation of more sophisticated and cost-effective methods of calculating and designing
foundation structures aimed at identifying and implementing their reserves is an important and relevant problem of
construction science. Taking into account the nonlinearity of deformation of the foundations in combination with the
methods of their optimal design allows to raise the adequacy of calculations and to obtain significant savings of
concrete and reinforcement.

Due to the growing volume of use of drilling piles (including extensions), it is necessary to develop modern
predictive methods for determining their bearing capacity with the involvement of computers, because the main task in
the design of structures is the engineering assessment of bearing capacity of soil bases. Therefore, the development of
the scientific basis for the calculation of dispersed soil using elastic-plastic dilatancy model is a relevant trend of
modern foundations.

In the work on the numerical method of boundary elements (MGE) from the standpoint of mechanics of dispersed
elastic-plastic medium, the presentation of the prediction of the bearing capacity of the drilling pile with extension is
presented. The solution of the nonlinear problem of predicting the bearing capacity of a drilling pile with extension is of
scientific and applied importance and is closely related to the analysis of soil VAT.

Keywords: brown pile with expansion, stress-strain state, dispersion, load-bearing capacity, boundary element
method.

Jis  oTpuMaHHs PIIICHHS IOCTABJICHOI TEOTEXHIYHOI 3ajayl MPOBOIWIIACH JHUCKPETH3AIlisl TPaHMIII
KOHTAKTHOI o0yiacTi Oypo HaOuBHOI maymi L=2.5 M. miamerpom croOypa 0.5 M. 3 posmmpeHHsM 1.2 M.
TPaHUYHUMHU JIHIHHUMU eJeMeHTaMu, puc. 1. AKTUBHA 30Ha HAaBKOJO (PYHIaMEHTHOI KOHCTPYKIIii
JUCKPETHU3yBaJIach TPUKYTHUMHU ocepenkamu (puc. 1). Ilpuknamanns uucnoBoro MI'E 1o po3Bssky
HeTMHIAHOT 3agadi TeoMeXaHiKh OOTpYHTOBAaHO TEOPETUYHHUMH  BHKJIAAKaMH, INIKPIICHO Ta



MIPOUTIOCTPOBAHO JAaHWUMH YHCIOBOTO po3paxyHKy (pmc.3). Tepuropis OymiBeasrHOTO MaWgaHYHKA
CKJIa/1ajach i3 JeMOBialbHUX CYTIIMHKOBUX BiKIIQJAEHD TBEPI01 KOHCUCTEHIII [5].

B pospaxyHOk  B3£TO 3HAYeHHsI  1X  BOCBMHU  (PI3UKO-MEXaHIYHUX  TIOKA3HHKIB:
E =29908kH, v =0.407, p=1.9-", p™ =1.61-", p"™* =2.11—, ¢ =5.4xH, ¢ = 0.59 pao, p, = —1900@
cm cm cM M
Pesympratn po3paxynky 3a MI'A  Ha puc. 2. Ilpu ocimanui s=14 MM. 3riTHO HATYPHOTO EKCIEPUMEHTY
BeIM4YMHA HaBaHTaxeHHs ckiana P=700 kH. 3rigHo uncnoBux mpocmikenb 328 MI'E ipu s=14 MM. BenmuunHa
HaBaHTakeHHA ckiana P=740 xH.
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Puc.1. — Tuckperu3aiis 0ypo HaOUBHOT Puc. 2 — Pe3ynbratu uncioBux nociimkers 3a MI'E
nam L=2.5 m. po6oTH Oypo HAOMBHOI Mai 3 PO3MIMPEHHSM ITiJ]
HABaHTAXEHHIM
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