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Annortanusi. CoxpaHeHne OOBEKTOB KyJbTYpHOTO Haciequs HPHOPUTETHOS HANpaBleHHWE YKPEIUICHUS KyJIbTYPHOH
WICHTUYHOCTH Hallei ctpaHbl. TeXHUYECKHU 3Ta 3a7ayda SBIIETCS CJI0XKHOIM B HHKEHEPHOM M apXUTEKTYPHOM OTHOIICHHUH.
CnoXHOCTh €€ BO3pacTaeT B 3aBHCHMOCTH OT cTaryca o0bexTa. EcrecTBeHHO, Hambosee 3HAYMMbIE U CIIOKHBIE OOBEKTHI
SBJIAIOTCS OOBEKTaMH KyJIBTYpHOro Hacienus ¢enepaibHOro 3HadeHHs. g WX COXpaHHOCTH TpeOGyeTcss NPHMEHSTH
caMble TepeloBble TEXHOJIOTMH W HMHCTPYMEHTHI. B Hacrosimeil paboTe paccMOTpHM HCIIOJIb30BaHHE IPOrPaMMHOTO
xoMmiuiekca Plaxis ams co3manust Mozeneil ocHOBaHMH M (yHIAMEHTOB 00BEKTa KyJIBTypHOTO Hacieaus (elnepaabHOro
3HaueHus «KonromienHoe BegomctBO T. Cankt-IleTepOypr». [lokaspiBaeTcsi, YTO JIMIIB IPH WCIOJIB30BAHUU TTOJOOHBIX
MporpaMM MOXKHO JOCTHYb Haubojee OOBEKTHMBHOW KapTUHBI COCTOSIHUS KOHCTPYKLHMHA (B KOHKPETHOM CIly4au
($yHIaMeHTOB) MOJJOOHBIX 00BEKTOB. CTaThs HANMCaHa Ha OCHOBE BBHIIIOJHEHHOM Hay4YHO-MCCIIEI0BAaTEILCKON pabOTHI.
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Abstract. Preservation of cultural heritage sites is a priority direction for strengthening the cultural identity of our country.
Technically, this task is complex in engineering and architectural terms. Its complexity increases depending on the status of
the object. Naturally, the most significant and complex objects are objects of cultural heritage of federal significance. To
preserve them, it is necessary to use the most advanced technologies and tools. In this work, we will consider the use of the
Plaxis software package to create models of foundations and foundations of a cultural heritage site of federal significance
“Stables Department of St. Petersburg”. It is proven that only by using such programs can one achieve the most objective
picture of the state of structures (in the specific case of foundations) of such objects. The article is written on the basis of
completed research work.
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BBEJIEHUE

Pe3ynpTaThl KOMILIEKCHBIX HAYYHBIX HCCIEAOBAaHUN W OMHCaHUS OOBEKTOB HCCIEAOBAHWIN MpPHBENEM Ha
Hamboyee CIOXHBIX M HMHTEPECHBIX OOBEKTaX OCHOBAHMWS, KOTOPBIX YCTPOEHBI C MCIOJIH30BAHMEM CBAaWHBIX
¢bynnamentoB [1-10]. CBaiiHble OCHOBaHHUS HCIONIB30BATIHUCH KaK ISl YCTPOHCTBA OCHOBAHMS 3AaHHM, TaK U IS
OCHOBaHUsI HaOEPEKHBIX U MOMOPHBIX CTEH. Pe3ynbTaThl KOMIICKCHBIX MCCIIEIOBAHUI MPOBEIEM Ha MTPUMEpe
00BEKTOB KYJBTYPHOTO Hacueaus (eaepalbHOTO 3HAUeHHUs, 00ecTiedeHIe COXPAaHHOCTH KOTOPOTO HE BHI3BIBACT
comHeHmns, a umeHHo «Konromennoe BemomcTBO T. Cankr-IlerepOypr» ¢ mnpumeratomeii HaOepeKHOMH
p- Moiika.

OIIMCAHME 1 OCHOBHBIE JTAHHBIE, IIOJIYUEHHBIE 10 PE3YJIBTATAM IIOBEPOYHBIX
PACYETOB I10 OFBEKTY

Konowennoe eeoomcmeo e. Canxm-Ilemepbype (puc.l) sBisercsi 0OBEKTOM KyJIbTYPHOTO HAaCJIEANsS
(enepanbHOTO 3HAYEHUS, CTPOUTENHCTBO TpoBommi apx. H.®. 'epbens 1720-1723rr. Ilepectpoiika 3maHus
npoBomiIack moa pykoBoactBoM apx. B.IL. CracoBa m ck. B.U. Jlemyr-ManuHoBckoro B mepuox ¢ 1817-
1823 rr.

®parMeHT KOMIUIeKca BONMM3KM HaOepexHOW p. Moiika mpeacraBisieT coOOH MPsIMOYTONFHOE B IUIAHE,
CoCTOsIIee M3 JIBYX JABYCBETHBIX Tajeped, COeIMHEHHBIX MEXTy COo0O0H IaBHILOHOM, dYepe3 KOTOPHIH
OCYILECTBIISIETCSl TPOE3] BO BHYTPEHHHMH 3aKpBITHIA ABOp. B TaHe MaBMIBOH CIIOKHOE MHOTOSIPYCHOE
coopyxenne. OCHOBHOW 00BbEM 3aHMMAeT ABYCBETHBIA 3ai, MEPEKPHITHIA KUPHIUYHBIM KYMNOJBHBIM CBOIOM,
KOTOPBIA OMHpPAETCs Ha MAacCHUBHBIC KHUPIHWYHBIC TIIOHBI. BOMM3m 3maHus pacronaraercss p. Moiika u ee
00JMIOBaHHAS B TPAHUT HAOEpeKHAS.
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Puc. 1. Kontomennoe BC,Z[OMTBO ¢ 0603HAUCHHEM Ha6epe>1<‘H017IAp§.MoﬁvKa
Fig. 1. Konyushenny Department with the designation of the Moika River embankment
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Total displacements u]
Maximum vaiue = 002092 m (Element 15 at Node 642)
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Puc.2. Pacuernas cxema B 21 IOCTAaHOBKE Puc. 3. M3zomoss 001X nepeMenieHri moKa3pIBatoT
Fig.2. Design diagram in 2D setting CHCTEMBI «CTPOEHHE-HAOEPEIKHAS
Fig.3 Isofields of general displacements show the
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Total displacements [u]
Masimum vaive = 08008 m (Element 562 at Node 12315)

P LA X I S "I'I';;;B;cuere KO3(hpuLMeHTa YCTORYMBOCTH £1ﬂ7.07 2017
K CesepHblit k ... 142 Popov Anton Olegovich

Puc. 4. HauGonee BeposiTHas popma moTepu
ycCT OMYMBOCTH IIOKA3bIBACT, YTO 31aHNC KOHIOIICHHOTO
BCIOMCTBA HE OKA3bIBACT BIIMSIHUC HA yCTOfI‘-IPIBOCTL
HabepeKHOU
Fig.4 The most probable form of loss of stability shows
that the building of the stable department does not affect
the stability of the embankment

“building-embankment” systems
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Puc. 5. I'papuk-3aBucumocts k03 PuiinenTa
YCTOIYMBOCTH CHCTEMBI IOKA3bIBAET, YTO KO3 duItneHt
YCTOMUMBOCTH CKIIOHA He MeHee 1,9, uTo Oornbire
3HA4YEeHUS PErIaMeHTUPOBAHHOTO 11.5.2.2.
CIT 116.13330 [Kst] = 1,0
Fig.5. The dependence graph of the system stability
coefficient shows that the slope stability coefficient is at
least 1.9, which is greater than the value regulated in
clause 5.2.2. SP 116.13330 [Kst] = 1.0

IIpu pazpaboTke pazjmena MPOSKTHON MOKYMEHTAIMH KOMIUIEKCHBIC HAyYHBIE WCCIICIOBAaHUS OTHOW B
KauecTBe OJHOW U3 3aJay IO OOECIICYCHUI0 COXPAHHOCTH OBUI IOCTABJICH BOMPOC O BIHUSHHE 3JIaHUS
KoHromeHHOT0 BeJOMCTBa Ha KOHCTPYKIUIO HAOEPEkKHOH, a TakKe MPOTHO3 TOBPEXKICHIS OTOJIOBKOB CBai Ha
OOIIyl0 YCTOWYHBOCTH CHUCTEMBI. PelleHne mMOCTaBIeHHON 3amaud ObUTIO TIOMYYEHO METOJIOM KOHEYHBIX
3JIEMEHTOB B 2J1 ¥ 3] MOCTAHOBKE W TIOKA3aHO Ha puc. 2. — puc. 12.

JlanbHeiiiiee pemeHre 3aauu CBOJUTCS K TPOBEPKE HECYIIEH CIIOCOOHOCTH M YCTOMYUBOCTH KOHCTPYKIIUU
HabepexxHOi p.Molika U BIIMSHHE YTPATHl OTOJIOBKOB CBail Ha YCTOHYMBOCTH PaBHOBECHOH CHCTEMBI pHC. 6 —
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Puc. 6. PacuetHas cxema yCTOHYMBOCTH HaOEPEKHOM
p-Moiika 10 yTpaThl OrOJ0BKOB CBaii
Fig.6. Calculation diagram of the stability of the Moika
River embankment before the loss of pile heads
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Puc. 7. PacuerHast cxemMa yCTOWYMBOCTH HAOCSPEIKHOM P.
Motika Ha 3Tarne yTpaThbl Or0JIOBKOB CBail
Fig.7. Calculation diagram of the stability of the river
embankment. Washing at the stage of loss of pile heads
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Puc. 8. [lepopmupoBanHas cxema JI0 dTara yTpaThl OT0JIOBKOB
Fig.8. Deformed diagram before the stage of loss of heads

Puc. 9. M3omons nepeMenieHuii 10 dTarna yTpaThl OroJ0BKOB
Fig.9. Isofields of displacements before the stage of loss of heads
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Puc. 10. JIedhopmupoBaHHasi cxema Ha dTare yTpaThl OTOJOBKOB
Fig. 10. Deformed diagram at the stage of loss of heads

Puc. 11. V3omons nmepemenieHnii Ha dTare yTpaThl Or0JIOBKOB
Fig.11. Displacement isofields at the stage of loss of heads
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Puc. 12. I'paduk-3aBECHMOCTS KOAPPUIMESHTA YCTOHUYNBOCTH CHCTEMBI IIOKA3BIBAET, YTO KOI(Q(PUIIUEHT YCTONIHMBOCTH
Ha6epe>1<H0171 HE MCHEC 1,7, C YUE€TOM OTCYTCTBHS OTOJIOBKOB CBafI, 4TO OOJIBIIE 3HAYEHUS PEriIaMCeHTUPOBAHHOI'O
n.5.2.2. CIT 116.13330 [Kst] = 1,0
Fig.12. The dependence graph of the system stability coefficient shows that the embankment stability coefficient is at least
1.7, taking into account the absence of pile heads, which is greater than the value regulated in clause 5.2.2.

SP 116.13330 [Kst] = 1.0

Ilo pesynpTaTaM TOBEpOYHBIX pacyeTOB BBISBIEHO, YTO YTpaTa OrOJIOBKOB CBail MpHUBEAET K
JOTIOJHUTENIBHBIM IIEPEMEIIEHHUSIM 10 3 MM, YTO MHOTO MEHbILIC PErJIaMEHTHPOBAHHbIX 3HAUCHHUH, YKa3aHHBIX B
pexomenryemomM npunoxkennu E CIT 22.13330.
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