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MOJAEJIOBAHHSA POBOTHU 3 I'PYHTOM HIAINIPHUX CTIHOK
HEJIHIHHOI'O OBPUCY B ILJIAHI

BiHHUIIbKMI HaIOHATILHUN TEXHIYHUN YHIBEPCUTET;

Anomauin

Hocnidoiceno HanpydceHo-Oepopmosanuii cman — KymHUK08oi nionipnoi cminku I-nodionoi gopmu 6 niai.
Busnaueno posnooin nanpyicenv 6 GemoHHUX KOHCMPYKYIAX | 2DYHMOBOMY macugi. Memoio € 6usYeHHs HanpyIiCeHo-
degpopmosarnozo cmany nioniproi cminku I- nodibHoi popmu y nopigHsHi 3 AIHINIHOW NIONIpHOW cminkow. Onucano
OCHOBHI emanu U 0COOAUBOCHE MAMEMATNUYHO20 MOOETIO8AHHS 63AEMOO0I] NIONIpHOI cminu Ui IPYHMOBOI OCHOBU 6
YMOBAX NPOCmMopoeoi 3adaui 3 0onomoz2oto npozpamuozo komnaexcy Plaxis 3d. Ha niocmasi nposedenux docniodxcery
B6CMAHOBNEHO, WO HANPYICEHHO 0ehOPMOBAHUL CINAH 3ANeNCUMb L0 PopMu CMIHKU 8 NAAHI 00CA2AEMbCs epexm
nepepo3nooiiy HanpyHceHv 8 MICMi HOBOPOMY CMIHKIU.

Kuro4oBi ciioBa: miamipHa CTiHKa, MOJEIOBaHH, HAPY>KEHO-1e(hOPMOBAHUI CTaH, PO3IOILT HATIPYKEHb.

Abstract

The stress-strain state of the angular retaining wall of the G-shaped form in the plan is investigated. The stress
distribution in concrete structures and soil mass is determined. The purpose is to study the stress-strain state of the
retaining wall of the G-shaped in comparison with the linear retaining wall. The basic stages and peculiarities of
mathematical modeling of the interaction of the retaining wall and the soil base in the conditions of the spatial
problem using the Plaxis 3d software are described. On the basis of the conducted researches it is established that
the strongly deformed state depends on the shape of the wall in the plan the effect of redistribution of stresses in the
city of rotation of the wall is achieved.

Keywords: retaining wall, modeling, stress-strain state, stress distribution.

Beryn

s chOrOZicHHSI XapakTepHE MParHeHHS A0 PalliOHATBHOTO BHUKOPHCTAHHS MICBKUX TEPUTOPIH, IO
MPU3BOJUTH /IO PO3BHTKY Ta IMONIYKY HOBHUX BHJIB CIOpPYA, sAKi Oynmu O OiMbII €KOHOMiYHI Ta MEHII
TpyaoMicTki. ToMy Bce Oinbllie Ha TEMEpilTHiil 4ac CTali BUKOPUCTOBYBATH MiAMIPHI CTIHU, SIKi yTPUMYIOTH
BiJ| CIIOB3aHHS i OOBaJieHHs TEBHUU MacuB IpyHTy. Lli crmopymu xapakTepH3yIOThCS BEIUKHM OOCSTOM
KalTalbHUX BUTPAT, CKIQJHICTIO 1 HEOMHOPIMHICTIO B3a€EMOJII KOHCTPYKIII 1 IPYyHTY, B yMOBax
eKCIDTyaTallii BOHM 3HaXOJSATHCS B CKJIQJHOMY HarpykeHoMmy cTaHi. OcoOMuBY yBary NpHIUISIOTh METOAM
PO3paxyHKY 1 MPOEKTYBaHHS JaHHUX CIIOPYJ B CKJIATHHUX 1HXKEHEPHO-TEOJOTIYHUX yMoBax. Cy4acHi METOAH
PO3paxyHKy [O3BOJISIIOTH pPO3paxyBaTd HaBaHTKEHHS Ha CTiHY, a TaKOXX MOJCTIOBaHHS HAaIlPyKEHO-
neopMOBaHOTO CTaHy IPYHTY 3a JIONIOMOTOI0 KOMIT FOTEPHHX TEXHOJOrid. MeToam W mporpamu st
PO3paxyHKy HiAMPHUX CTiH PO3pOOJIEHI HA OCHOBI OCTaHHIX TOCSITHEHb B 001acTi Oy/iBEeIbHOI MEXaHIKH,
Teopil po3paxyHKy 3aii300€TOHHUX KOHCTPYKIiH, MEXaHiK{ IPYHTIB, Teopii MPyKHOCTi, 00YHCITIOBATIBHOT
MaTeMaTHKH W mpakTuky. Ha choromHINmIHIN 9ac mporpamMul po3paxoBYIOTh MiAIMIPHI CTIHKA HE 3aJIeKHO Bif
ix Buay (MOHOMITHI, 30ipHi, TOHKOCTiHHI 3 Manb), 3MIHHOTO Tiepepi3y SK BEPTUKAIBHOI YaCTUHHU Tak i
TOPH30HTAIBHOI 3 YpaxyBaHHSM BIUIMBIB CyMiCHOI POOOTH I'PYHTY 1 CTIHKU. AJie HE JUBIISTYUCH HA PO3BUTOK
METO/IB PO3PaxyHKy MiAMIPHUX CTIHOK Ta Ha MOXIIMBOCTI TMPOTPAMHHUX KOMILICKCIB, TIOCTa€ BEIUKA
KUTBKICTh NIUTaHb NPH NPOEKTYBaHHI Takux cropyA. He MeHIn BaxiuBe 3HAUYCHHS MArOTh 1H)KEHEPHO-
T'€OJIOTiYHI YMOBH IPYHTOBOTO MAacCHBY, JI¢ pO3TalllOBaHa IiITipHa CTiHKA JJIsl OOTPYHTYBaHHS ii BUOOpPY MpH
MiAroTOBII OyIiBEJILHOIO MalijaHUYMKa Ha CXMUJIOBUX AUISHKAxX. BUOip KOHCTPYKIIIT MiAMIPHOT CTIHKH TaKOX
3aJICKUTh BiJl IJIaHYBaHHS TOBEPXHi, BiJ OyOWHKIB YM CIOPYZ, SKi PO3TAIlOBaHi MOOJIU3Y, Bif crocoly
BJIAIITYBaHHS NPH BUKOHAHHI OyIiBeNbHHX poOIT, BCi IIi HIOAHCH JIOCUTh HETaTHMBHO BIUIMBAIOTH Ha
MPOEKTYBaHHS TAKOTO POJIy KOHCTPYKIIIH HA CXHJIOBUX JLISTHKAX.
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Pe3yanaTn JOCTiTKeHHS

Juis mopiBHSIHHA Ta aHamizy nedopmauii CITKM eJNEeMEHTIB B OJHOPITHMX IPYHTOBHUX YMOBaXx MiAMipHOT
CTIHKH 3 PO3BaHTAXyBAJIBHOIO IUIOMIAJAKOI0 BHUKOPHCTAEMO iX CEepeaHi XapaKTePUCTHKH, sIKI HaBe[CHI B

Tabmumi 1.1.

Ta6muus 1.1 — [pyHTH Ta iX XapaKTEPUCTUKH

Ha3zga rpyHry Monyanb KoedinienT KyT BHyTpilIHBOrO KoedinienT
aepopmanii E, MIIa | 3venseHnns, c, klla TepPTs IPYHTY, @ MOPHUCTOCTI, e
CyrimHOK 14 23 21 0,75

/\

!'/“- II

Puc. 1. - Cxema nedopmyBaHHS IPYHTOBOI OCHOBU

o

Principal effective stress o'y
Maximum value = 23,83 kiljm?
Mirimum value = -112,0kjm?

/ \

A

Puc. 2 — Hanpyxenns B mignipHii ctinui o , kH/mM2

G3
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L

Principal effective stress o',
Maximum value = 5,757 kijm 2
Minimum value = -117,0 kiN/m 2

Puc. 3 — HanpysxeHns B minmipHii crinimi 6 , kH/M2
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. [+ & (5] Groups 4,00
0 | B & sols
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8,00
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Torsion moments M, 5
E’ Maximum value = 4,735 kNm/m (Element 103 at Node 1458)
Minimum value = -10,43 kNm/m (Element 105 at Node 3574)
g (-5,284 -5,000 -1,423) Viewpoint (5,174 124,830 78,362) Plate 128

Puc. 4 — 3aranbHi Hanpy>XEHHS B MiANIPHIK cTiHmi 6 , kKH/M2 M1
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PLAXIS Qutput 2013 - [n o
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Shear forces Q3

B Maximum value = 114,0 kNjm (Element 35 at Node 3571)
Minimum value = 11,84 kNjm (Element 63 at Node 2404)

(3,450 -6,1231,588) Viewpoint (133,183 -28,054 45,392)

Puc. 5 — 3aranbhi Hanpy»xeHHs B migmipHii cTinmi o , kKH/M2 Q13

BucHosku

OTxe, Ha TaHOMY €TaIli PO3BUTKY TEXHOJIOTI PO3paXyHKy KOHCTPYKIIIH MiAMIPHAX CTIHOK € MOXKIIUBICTh
JIETaJIbHOTO MOJICIIOBAHHS TOBHOI POOOTH CHCTEMH, IO JIO3BOJSE B TMOBHIM Mipi BpaxyBaTdh PO3MOMALT
KOHTaKTHUX HaNpyXeHb, SKI BHHUKAIOTH INPH Jii IPYHTOBOTO MAacWBY Ha IUIOIIMHY CTiHKH. MeToro
JTOCITIPKEHHS € BUKOHAHHS TEPEBIPHUX PO3PAXYHKIB MiAMIPHUX CTIHOK 3 HEPIBHOIO KOHTAKTHOIO TOBEPXHEIO
Ta MOPIBHSHHS OTPUMAaHUX PE3yJbTaTiB MPH PO3TIISLI MIIOCKOT 3a4a4i B MaricTepchKiid poOoTi.
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