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HNPOI'HO3YBAHHA ' PAHUYHOI'O CTAHY KIVIBIHEBUX TA
KPYIJIUX ®YHIAMEHTIB 3A YNCJTOBUM MI'E

BiHHULIBKHH HAI[IOHATBHUN TEXHIYHUNA YHIBEPCUTET

Anomauin
Cmamms npucesuena OOCHIONCEHHAM 30 Memoodom epanuynux eiemenmie (MI'E) wuanpyosceno-
odepopmosanoco cmany (H/[C) kinbyesux ma kpyenux yyHOameHmie ma NOPIGHSHHI Pe3yibmamis 00CHIONCEeHb

3 iX pospaxynkom 3a memooom ckinuennux enemenmie (MCE).
KarouoBi cjoBa: MeTon rpaHMYHUX €NIEMEHTIB, METOJ CKIHYEHHHX EJIEMEHTIB, KUIbIEBUI (DyHIAMEHT, Kpyriiui

(byHIaMEeHT.

Abstract

The article is devoted to research on the method of boundary elements (MBE) of stressed-deformed state (SDS) of
ring and round foundations and comparison of research results with their calculation by finite element method (FEM).

Key words: method of boundary elements, method of finite elements, ring foundation, circular foundation.

Beryn

VYnamryBaHHs (yHJAMEHTIB — OJIHA 3 CAMHX CKJIaJTHHUX 3a]1a4 IIPH TPOCKTYBaHHI Ta OYIIBHHUIITBI, OCKLITbKH
[TOB’S13aHO 3 HEOOXITHICTIO ypaxyBaHHS BCi€i raMu BJIACTUBOCTSH IPYHTY, IO 3ajsra€ Ha OyIiBEIbHOMY
MalJaH4uKy, Ul TPUHHATTS HAiOLIBII PalioHa bHOro BapiaHTy Ta BAKOHAaHHS yMoBU S < Su(OCigaHHS He
MaloTh IepeOUIbIITYBATH TPAHUYHO JOMYCTHUMI 3HAUCHHS ).

B mpukmagHuX TEXHIYHWX HayKaxX MPOTpec HEMOXKIMBHUNA 0€3 MepexoAy /A0 MaTeMaTHYHOTO OMHUCAHHS
nporecy. MOXIHBICT, YHCIIOBOI peamizariii CKIagHUX po3paxyHKiB 3a mormomororo EOM mo3Bose
JNOCTIIHUKY Ta IHXKEHEPY BIINOBINATH Ha MIMPOKHHM PsJ MUTaHb MIITHOCTI, Ie(hOpMaTUBHOCTI, CTIHKOCTI
cropyz, BHOOpPY ONTHMAJIbHOTO KOHCTPYKTHBHOTO pimieHHsS. Jl0 ChOTOAHINIHBOTO OHS CTOITH NMHTaHHS
CTBOPEHHS PO3paxyHKOBOI MOJIEN IPYHTY, sika O obiliMara BCIO MHOXKHHY HOTO MMPUPOIHUX BIACTHBOCTEH/

Pe3yabTaT AociaixkeHb

Binpmricts medopmaliiii TPYHTOBHX OCHOB 3JIAIIKOBA. TOMY MPYyXHO-TUTACTUYHE AeOpMyBaHHS IPYHTY
OIMCY€ETHCS HE IHTErPOBAaHWMH NU(EPEHIITHIME 3aleXHOCTAMHU. s po3B’s3aHHS TMOCTaBJIEHOI 3amadi
3amyuyeHo uncioBuid MI'E, sxwif € oqHIM 3 cydacHUX Ta mepcrneKTUBHUX MeTofiB MoHiTopuHTY HJIC ocHOB i
JIa€ OTIEPaTUBHICTH Ta JOCTOBIPHICTH PE3YNBTATIB.

OCHOBHMM pO3PaxyHKOBUM pIBHSHHSAM MOAENi pPoOOTH IPYHTY, SIK€ € aHajJoroM cucremu 15
MG epeHIITHIX PIBHAHB (CTATUYHUX PiBHSAHB, TEOMETPUYHUX, PI3UYHHX) € IHTerpaIbHe PIBHSIHHS, OTpUMaHe
K. bpe606is [1]:

Gij (HUi () + [ p" (£, x)U j()dI(x) = [U (&, X) pj ()l (x) + JU (&, X)b; (x)dQ(x) (@)
ij ij ij
r r r
ne U *(5 , X), p* (&,X), — nepewmileHHs Ta HAMPYKEHHS, 1[0 BUHUKAIOTh B TOILi X B j-My HATIPAMKY BiJ
ij ij
Ii1 omuHUYHOI e P=1 B i-My HanpsMKy 1 mpuKkIiaaeHoi B Toutli &, U;(x), pi(x) — nepeMimieHHs i
HanpyXeHHS Ha TPaHuL Tijla.

MartemaTnyHa peanizailisi IpoLecy MPOrHO3yBaHHS HECYUOi CIIPOMOXKHOCTI ()yHAAMEHTY 3a YUCIOBUM
MIE [2] nepenbavae nuckpeTu3anito TpaHUYHOI MOBEPXHi (PYHAAMEHTHOI KOHCTPYKIIi Ta aKTUBHOI 30HU
IPYHTY TPAaHUYHHMH €JIEMEHTAMHU.

AKTHBHY 30HY OCHOBH KiJIbIIEBOT'O Ta Kpyryioro ¢pyHAaaMeHTiB [3], po3pi3u AKUX HaBeneHo Ha puc. 1,a,0
JMCKpEeTU3yBalu BinnoBigHo 172 ta 148 TpuKyTHI AMCKPETHI eIeMEHTH, pHc. 2,a,0.
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Puc. 1. Po3pisu kinbresoro (a) Ta kpyrioro (6) ¢yHrameHTiB

BusHavanace Hecyya CIPOMOXKHICTH Ta OCIIaHHS KUTBIIEBOTO Ta Kpyrioro (yHIaMeHTiB. Pe3ymbraTu
npornozyBaHHs 32 MI'E nogano Ha puc. 2,a,0. Po3paxyHku KijbiieBoro ta kpyrioro ¢pyniaamenTtis 32 MCE
MPOBEJICHO 3 BUKOpHUCTaHHM mporpamu Plaxis 3D 2011 [3]. BignoBigHicTh uncinoBux pociimpkedsb 3a MCE,
0COOJIMBO TPHU MIHIMAJIBHUX 3HAYEHHSAX OCiAaHb (54 MM JUIs KUIbIEBOro (PyHAaMEHTy Ta 56 MM — s
KpYTJIOro) — MITBEPIKYE BIpHICTH BUOOPY pO3PaxyHKOBOT THJIATAHCIHHOT MOJIEITI.
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Puc. 2. [luckperu3ariist akTHBHOI 300K Ta oTpuMani 32 MI'E rpadiku HaBaHTa)KEHHS-OCIJaHHS KiTBIEBOTO (a) Ta Kpyrioro (0)

(dbyHIaMeHTiB



BucnoBxku

B po6orti npoBeneHo 0OIpyHTYBaHHS MOXKIIMBOCTI 3aCTOCYBaHHS 3alPOITOHOBAHOI METOJMKH BU3HAYCHHS
HIC dynnamentaux koncrpykuiid 3a MI'E mnst onTumizanii Ta npuiHATTA pillleHb 15 KUTBIEBUX Ta KPYTIIUX
¢ynnamentiB. lani po3paxynkiB 32 MI'E Ta MCE noGpe xopemntoroTbes. 3alponoHoBaHa METOIMKA J03BOJISE
BpaxyBaTH HEJIiHIMHY pPOOOTY IPYHTOBOi OCHOBH, ii JMCKPETHICTh. [lOCTOBIpHO BHSBJISATH TOTEHIIIHHI
MOXIIMBOCTI OCHOBa-(QyYHJAMEHT IIl¢ Ha CTajlil MPOEKTYBaHHS, KOPEryloud iX B TOTPIOHOMY HAampsMKY,
3aJI0BOJILHSIFOYM BUMOTaM MEPIOT 1 Apyroi rpynaM rpaHUYHUX CTaHiB. BinkpuBae Oinblie MOKIUBOCTEH IS
BIJIIIOBITHOCTI TEOPil EKCIIEPUMEHTAM.

MTI'E no3Bomsie BukoHyBatu po3paxyHku HIIC rpyHTOBHX OCHOB 3a paMKaMH PO3PaxyHKOBOI'O OIOPY 3
BUKOPUCTAHHSM  TPaJUILiHHUX  XapaKTEpPUCTUK, SKI BU3HAYAIOTbCS TPH  IHKEHEPHO-TCONE3UIHUX
BUIITYKYBaHHSIX.
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