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YK 539.3

€.0.I'onyJsk, 1-p TeXH. HAYK
A.M. IlleibMeHKoO, acIipanT

PO3PAXYHOK OJIMHUYHOI ITAJI 3 YPAXYBAHHSM
HEJITHIAHOI 3AJIEXKHOCTI )KOPCTKICHUX
XAPAKTEPUCTHUK OCHOBH

BukoHaHO pO3paxyHOK Iaji 3 BHKOPHCTAHHSAM CKiHUCHHO-EIEMEHTHOIO IMPOrPaMHOr0
KOMIUIEKCY Y JBOX IOCTAaHOBKAaX — 3a KJIACHYHOKO TEOPI€I0 Ta 3 ypaxXyBaHHAM 3aJIKHOCTI
JKOPCTKICHUX ITapaMeTpiB IPYHTOBOTO CEPEIOBHIIA BiJ HOro HAIPYKEHOTO cTaHy. PesympraTn
IIPUBEICHOTO PO3PaxXyHKy IOPIBHAHI 3 KCIIEPHMEHTAIFHUMHI Ta TEOPETHIHIMH JaHHUMH, IO
ommy0J1iKOBaHi B JTiTEpaTypi.

ByniBHUIITBO CHIOPYZ BENETHCS B OCHOBHOMY Ha NAIBOBHX (yHIAMEHTaX.
[pu po3paxyHKy ocifaHHSA NaIBOBHX (yHAaMeHTIB 3a Metoaukoro CHull, sx
TIPaBUIIO, OTPUMYIOTB PE3YJIbTATH, SIKI BUXOATH 32 MEXI JOIYyCTUMHX. AJle Ha
NPaKTHI HE CIIOCTEPIraeThCsi TAKMX BEJMKHX BEPTUKAIGHUX IIEpEMIIICHb
ciopya. s mpukiiagy po3mIiHEMO TOTOBY MOHOJITHY — 3aili300€TOHHY
Oynimo, noOymoBany B M. KueBi, 10 Mae CyIUIbHMH IUIMTHUH POCTBEPK
po3TamoBaHuii Ha OypOHAOMBHHMX Majax
noBkuHOI0 20M Ta [iaMeTpoM MOIEpeYHOro
nepepisy 600mm. [lns  1poro  OyIHHKY
BHUKOHAHUH TEOPETUYHUN PpO3paxyHOK
ocimanns Gpynnamenty 3a CHull 2.02.03-85ra
CHull 2.02.01-83* wmeromoMm  miHiiiHO-
nedopmiBHOTO 1mapy. B pesymprari oTpumano
3Ha4YeHHS OCiaHHs, IO CTaHOBUTH 9cM.
Bigmosigao no Jomatky Ne4 CHull 2.02.01-
83*,  MakcuMaJbHO  JIONYyCTHMa  OCajkKa
JKUTJIOBUX  0araTOMOBEpXOBHX  Oy/iBelb
CKJIAJIAE€ SpayU = 8CM, TOOTO pPO3paxyHKOBE
3HAYCHHS TIepEeBUIIYE MaKCHMaJIbHO
JIOMYCTUME 1 YHEMOIIMBIIOE OYHiBHHIITBO
OymmHKYy B Takiii KoHirypamii. IIpote, 3a
MIBTOPa POKH CIOCTEPE)XCHb 3a CTAaHOM
Oymidi 1i ocazka ckiana 3 cM. € dararto iHImX
BUTAJKiB, KONH oOcCifaHHA OyZiBeNs Mae
AQHAJIOTIYHMI XapakTep, a 3a pPO3PaXxyHKOM
ocajxa csirae 30cm!

Puc.1

D Tonynax €.0., lllensmenko A.M.
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Ha wmam morman Taka — BIAMIHHICTD
TEOPETUYHHUX 1 EKCIEePUMEHTAIBHHAX Pe3yJbTa-
TiB BUKJIMKaHA THM, III0 B METOJIHIII PO3PaxXyHKY
3a CHull He BpaxoBYIOTbCS 3aJIEKHOCTI
JKOPCTKICHUX XapaKTEPUCTUK TPYHTY, TOMi SIK
TP pO3paxyHKy IIMyHTOBHX Majlb Ha
TOPU30HTAJIbHI HABAHTA)KCHHS BUKOPUCTOBYE-
ThCS ~ JIHIAHA  3WISKHICTH  IapaMeTpiB
JKOPCTKOCTI BiJl TMOWHU HOTO 3aJIITaHHS.

B nam yac s po3paxyHKy (yHIaMeHTIB
BUKOPUCTOBYIOTh ~ TIPOTPAMHUE  KOMILIEKC
PLAXIS 3D Foundation,skuii 6Ga3yethcs Ha
CKIHUCHHO-CJIEMEHTHIN JUCKpeTH3allii TpyHTa B
TPUBUMIpHIA  ITOCTAHOBII 3  ypaxyBaHHSIM
npyKHO-TIacTiaHO1  Mogjeni  Kymona-Mopa
(puc. 2). lana Teopist MIIHOCTI BPaxOBYE Mill-
HICTh TPYHTIB Ha 3CyB. /I 1boro B mporpami
BHUKOPHUCTOBYIOTECSI TakKi KOEQIIEHTH SIK KyT
BHYTPIIIHEOTO TEPTS Ta MUTOME 3YCIUICHHS
IpyHTy. JlaHMii  @porpaMHUMl  KOMIUIEKC
JIO3BOJISIE  pO3PaxoOBYBaTH IUIMTHI Ta TajboBi
(hyHIaMEHTH 3 MOCTAITHUM HABAaHTAXKCHHIM Ta
3MIHOIO PO3PAXyHKOBOI CXEMH.

CriBpoOiTHUKH MOCKOBCBKOTO  JIepyKaB-

— |-

Puc. 3

HOTO OyJiBENBHOTO YHIBepCHTETy 3HaMEHChkWi, Py3aeB Ta [lommHKOB
BUKOHAIIM PO3PaxXyHKU Maii 3a JOMOMOTOI0 IIbOr0 MPOrPaMHOTO KOMILIEKCY i
TIOPIBHSUIM OTPHMaHi pe3yibTaTH 3 pe3yJbTaTaMH HATypHHX BHUIPOOYBAHb.
Bonu Bukopuctamu 9-ruMerpoBy 3a0mBHYy mamo tepepizom 0,3%0,35M

(puc. 3),sKy BUIPOOOBYBAJIM B IIIMHUCTOMY IpYHTI (Tabi. 1).

Tabmung 1

XapaxkrepucTtuka (M03HAYCHHS) Benuunna
Monyis nedopmarii Eye, xkH/Mm? 22000
Koedimient [Tyacona v 0,35
3ueIIeHHS TPYHTY Crer, KH/M? 40
KyT BHYTpIIIIHBOTO TEPTS @ 25
Kyt nenartancii y 0,1
O6’ eMHa Bara rpyHTa B PHPOIHBOMY CTaHi ysat, KH/M® 18
O6’ eMHa Bara rpyHTa B CyXOMy CTaHi Yunsat , KH/M® 15
Koedinient dinprpanii K=k, M/106y 0,001
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OTprMaHi pe3ysbTaTi HaBeleHi Ha rpadiky (puc. 4),3 SKOro BUAHO, IO
3HaYeHHS HeCydoi 3JaTHOCTI MMajii MaroTh JOCTaTHIO 301KHICTB. Aje 3
rpadika TaKOX BHIHO, [0 EKCIICPUMEHTAIbHI 3HAYCHHS OCITaHHS MaJi B 2-
3 pa3u MeHII Bil TEOPETHYHOIO PO3pPaxyHKy NpH JiHIiHINA cTamii podoTn
nami. ToOTo, sk 1 y Bunmaaky po3paxynky 3a CHull, Tak i y HUX € 3HauHa
PI3HHIISA B OCaJKaX, OTPUMAHHUX TIPH PO3PAXYHKAX Ta EKCIIEPUMEHTI.
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Puc.4 I'padix 3anexHOCTI IIepeMilieHb BiJl HaBaHTaXEHHS
(Bukonanuit B MI'CY)

HamMu  3ampomoHOBaHO  BpaxOBYBaTH  3alieKHICTh  JKOPCTKICHHX
rapaMeTpiB TPYHTOBOTO CEpeOBHUINA BiJi HOro HaIlpy>KEHOTO cTaHy. Tomy
OyJ10 BUKOHAHO PO3PAaXyHOK aHAJIOTIYHOI ITaji B TPYHTI, MOIYJIb Aedopmarii
SIKOTO 3pOCTa€ TMPONOPLIIHO BEPTHKAILHOMY HANPYKXCHHIO BiJl BJIACHOL
Barm TIPYHTY 3a JONOMOroro mnporpamHoro komruiekcy PLAXIS 3D
Foundation,ockineku B maHiii mporpami peanizoBaHa MOXJIHMBICTh 3aJaHHS
TaKoro Moayist nedopmarii, SKAi 3MIHIOETHCS 3 TIIMOMHOIO.

Ha puc. 5 HaBeneHo rpadik 3aexHOCTI AedopMartii BiJl HAaBaHTKEHHS
majgi TpH TOCTIHHOMY Ta 3MiHHOMY Moxayni aedopmarii. Sk OGadnmo,
3HAuEHHS TepeMIllleHHsT Ha JIHIWHIA AUIMHII poOOTH Maji IpH 3MiHHOMY
Momyai nedopmarii B cepenHsoMy B 2,5 pasd MeHIII HIK MPH CTAIOMY
Moxym gnedopMartii 1 HaOMIKAIOTECA 10 pe3ydbTaTiB  HATypHUX
BUIIPOOYBAaHb.
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Puc. 5.T'padix 3ane:xHOCTI IepeMileHb BiJl HABaHTAXKEHHS
(Buxonanuii 8 MI'CY)

[IpoanamizyBaBmu pe3ynbTaTH NPUBEACHUX PO3PAXyHKIB B MPYKHIN
cranii podotu ¢QyHmameHty, 6aumMo, IO y BCIX BHIAAKaX pe3yJbTaTd
TCOPETHYHUX PO3PaXYHKIB, BHKOHAHMX 3a ICHYIOUOIO METOJIUKOIO,
BIJIPI3HSIOTHCS BiJl CKCIICPUMCHTAILHUX B JICKiIbKa pa3iB. [IpuunHOIO i€l
pi3HHII MOKe OyTH HEBpaxyBaHHS 3MIHM Moayis aedopmaiii TpyHTY Bif
rMOWHY foro 3aysrands. BigoMo, 1Mo B mpakTHUIli TEOJIOTIIHUX JOCHTIKEHD
MOIyib nedopMaiii MOJAEThCS CTANOK BEIMYMHOIO, ane 3 HalluX
PO3paxyHKiB BUIHO, IO NMPU BUKOPHCTAHHI 3MIHHOTO MOIYJIs aedopmariii
OTPUMYIOTHCSI 3HAUYCHHS OCIaHHS Talli, SKi HAOJMKAIOTHCS 10 Pe3yNbTaTiB
HaTypHUX BUNPOOYBaHb.
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E.A. I'oyynax, A.H. [llenvmenko
Pacuer oquHO4HOl cBaH € y4eTOM HEIMHEHHOM 3aBHCHMOCTH KECTKOCHBIX XaPAKTEPHCTHK
OCHOBAHHSI

Brimonnen pacdye€r cBaM C HCIOJIB30BAHUEM KOHCYHO-3JIEMEHTHOI'O MIPOrpaMMHOTO
KOMIUICKCa B JBYX IIOCTaHOBKax - IIO KJIACCHYECKOH TEOpUU U C YHUCTOM 3aBHCUMOCTH
JKECTKOCHBIX ITapaMETpOB I‘pyHTOBOfI Cpe€asl OT eé HaMpPsPKEHHOT'O COCTOSHUA. PeByJ'ILTaTLI
TIPUBEACHHOTO pacde€Ta CPAaBHCHBI C OJKCICPUMCHTAIbBHBIMU U TEOPETUYUCCKUMHU TaHHBIMH,
H3JI0)KECHHBIMH B JIMTEPATYpPEC.

E.O. Gotsuliak, A. M. Shelmenko
Calculation of sngle pile with an allowance for nonlinear dependence of rigid foundation
characteristics

Calculation of the pile was completed by using &mfement software in two
arrangements - classical theory and on the basisrdinear relation of rigid ground parameters
from its stress state. The results of this caleutatvere compared with experimental and
theoretical data described in the literature.



