VK 642:624.044:624.15

JAEOOPMALIA JUCKPETHOI'O I'PYHTOBOI'O CEPEJOBUILIA
3A METOAOM I'PAHUYHUX EJEMEHTIB

BiHHUIIBKUIT HAI[IOHAIBHUH TEXHIYHUN YHIBEPCUTET
B.O. 3apopoxniok, A.C. Cimienskuii

Anomauin. B cmammi nasedeno npakmuune onpayro8anHs HO80I HeJIHIUHOL MeXHOI02ii PO3PAXYHKY (PYHOAMEHMHUX
KOHCMPYKYIU 30 YUCIOBUM MEMOOOM SPAHUUHUX eeMEHMIB.
Knrwowuosi crosa: nanpysiceno-oeghopmosanuii cmam, Memoo SpanudHux eleMeHmie, Niacmuyna medis [pyHmy.

Annotation. In the article the practical elaboration of a new nonlinear technology for the calculation of foundation
structures by the numerical method of boundary elements is given.
Key words: stress-deformed state, method of boundary elements, plastic flow of soil.

Beryn

B pob6ori 3nporaozoBano 3a MI'E moBeniHky miJ HaBaHTa)KEHHSAM MaTepiaiy, IO HE OIMUPAETHCA
po3Tary (IpyHTY), B SKOMY ITPH HABAHTAXECHHI 3MIIHCHIOETHCS TIEPEPO3IOILT HAIPYKEHb, 1 TOMY METOMI HOT0
PO3B’S3Ky aHAJOTTYHUI METOAY pIIIeHHS 3a/1a4 TeOopii IIaCTHYHOCTI.

BaxnmBoro obnactio mpukiamanHs MIE no HemiHifHWX 3amad € 3amadi MPYKHO-TIACTHYHHUX
CEpEIOBHIIL, IO SKUX BiTHOCATHCS IPYHTOBI OCHOBH.

Bennunnaa HaBaHTa)KEHHS HAa OCHOBH CIIOPY/T 3T1THO JIFOYUX HOPMATHBIB I IOMPAETHCS TAKAM YHHOM,
mo0 He Oylia MepeBUIIeHa MeKa MPOMOPIIIMHOCTI MK HaNPYXEHHSIMH 1 JedopMariissMu 1 JTure
3’SIBJISUTACH JIOKAJIBHI TUIACTHYHI 30HHW. BennunHa Takux HAmpyr ckiagae Ot 4  xe/cu’ — 1€ BETHUYHUHA,
10 MEHIIIE CTPYKTYPHOI MIITHOCTI TPYHTIB. A B Cyd4aCHUX BUCOTHHUX OYmIBIISAX THCKH csraroTh 0,3-1 MITa.

ToMmy BuHUKae moTpeda 3poOMTH PO3BIAKY CcHUTyalii HampyxkeHo-aedopmoBanoro crany (HIC)
IPYHTIB Cy4aCHUMH METOJIaMH 3 YPaxXyBaHHIM MOKIIMBOCT1 pOOOTH OCHOB B TPaHUYHOMY CTaHi, BUSIBUTH
pe3epBU MIIHOCTI.

OCHOBHA YaCTHHA

[IpoBeneHo BH3HAYCHHS HECY4Oi CIIPOMOXKHOCTI Oypo HabuBHOI manmi L=8 M (puc. 2). Heniniliny
pobotry cucremu «OypoHAOWBHA Mas — OCHOBA» 3MOJCIHOBAHO 3 BUKOPHCTAHHSIM CY4aCHOI'O YHCIOBOTO
MTE.

Jlnst peanizanii [b0ro MEeToly BUKOPUCTAHO IHTErPaJbHUI CHHTE3 PIBHSIHD PIBHOBAI'H, TEOMETPUYHUX
Ta (HIBUYHUX PIBHAHb. TaKUM YMHOM, ITOBEIIHKA IPYHTY ITiJ HaBAaHTAKCHHSAM OIHMCYBAJIACh IHTEIPATbHUM
PIBHSIHHSIM, OTPHMaHHM

K. Bpedois: ¢ .y 4 ptiudl= u*pdr+ o'e "dQ, (1)
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JIe U,p — IIyKaHi BEKTOPH MEPEMIIIICHb Ta HAPYKE€Hb Ha TpaHHMIli PyHIaMEHTHOT KOHCTPYKIIii; iIHTEerpas
o obuacti Q ( Q —akTHBHA 30HA HaBKOJIO (DYHIAMEHTHOT OCHOBH) BKJIFOYA€ BEKTOP IUIACTHYHHX
pepopmauiii & ; '~ rpanuis J0CTiKYBaIbHOTO 06’ €KTa; u’ P " - CHHTYNApHI (pyHJIaMEHTaIbHi
pilIeHHs

P. Minanina, mo BiAMOBIAaI0Th OAMHUYHUM B30YPIOIOYMM BIUTMBAM B MiBmpoctopi. [ omiHku mpuxony
TPAaHUYHOTO CTaHy (ITOYATKy MOPYIICHHS PIBHOBAru MK YaCTUHKAMH TPYHTY 1 HOTO arperatamu, mepexia
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IPYHTY B CTaH IJIACTUYHOI T€4ii) BUKOPUCTAHO OKTAaCAPUYHY TEOPit0 MILIHOCTI Ta KPUTEPil TEKYy4OCTi
Mizepa-1llneiixepa-botkina :

Toxm:f(o-oxm); f(o-OKm’TOKm)ZO. (2)

Puc. 1 — Kpurepiit Tekyuocti Mizepa-Illneiixepa-boTkiHa B KOOpJHATaX rOJIOBHUX HAINPYKEHB (), MEpHU i OHATbHUIN
nepepi3 B IUIONIHHI TiPOCTaTHYHOrO THCKY (0)

HaganTaxenns P (kH)
0 500 1000 1500

80 75.420:]
a) 63 80.070

0)

Puc. 2: a ) — Yucnosuit mporao3 3a MI'E pe3ynbraTy HaBaHTaXeHHSI OypoHAOMBHOI maji Ta 06) — cxeMa AUCKpeTH3arii
AKTUBHOI 30HU HABKOJIO MaJIbOBOI OCHOBU

OcnoBoro uncioBoi peanizaiii MI'E e nepexin Bin (GyHKITIOHATBHUX IHTETPAILHUX CITIBBITHOMICHD J10
ix anreOpaluHuX aHaJOriB. 3ampoNOHOBaHA MOJETb IPYHTY Ta AITOPUTMH i1 MPHUKIAAAHHS B MPAKTUYHUX
pO3paxyHKax HEOJAHOpPa30oBO BepH(iKyBanach Ha peanbHUX 00’€kTax. s OTpuMaHHS pIlIEHHS CHCTEMH
PO3paxyHKOBUX DPIBHSHb MPOBOAMJIACH AMCKPETHU3ALlis TPaHUIi 00JacTi OypoHAOMBHOI Maji rPaHUYHUMHU
niniinumu enementamu (I'E), akTuBHA 30HA IPYHTOBOI OCHOBH JJUCKPETH3YBAIACh TPUKYTHUMH OCEPEIKaMHU,

puc. 2,0.

BucHoBkH
[To nanux excnepumenTty npu s=3,6 cm P=1397 xH, uncnosuii nporuno3 ¢ikcye P=1375 xH.
Pesynbratu po3paxyHky gedopmyBaHHs OypoHaOMBHOI Masi MO 3aPONOHOBaHIM TuIaTaHCIdHIN
MOJIeN1 Jal0Th MOXIJIMBICTD 11I€ Ha CTa/ii MPOEKTYBaHHS 3pOOUTH MPOrHO3 KIHLIEBUX OCIJaHb OCHOBH B
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KOHKPETHUX I1H)KEHEPHO-T€OJIOTITYHUX yMOBaxX Ta BIACHIAKYBAaTH BIINOBIAHI 3HAYEHHS
HECY40i CITPOMOKHOCTI.
Mogenb 103BOJIE€ PO3IVIAHYTH TPAaHUYHMM CTAH OCHOBH 3a JABOMA IPyNaMu I'PaHUYHMX CTaHIB
(Hecyuoi 3gaTHOCTI Ta Aedopmalliif) B paMKax OJHIET pO3paxXyHKOBOI MOJIENI.
Pe3ynpTaTi 4ncioBUX po3paxyHKIB MATBEPDKYIOTh eheKTUBHICT npoBeneHux 3a MI'E npouenyp.
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