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Mpeancnoeue

1 NMOAOMOTOBJIIEH MI'Y um. M.B. [lomoHocoBa no 3aka3y ObluecTBa c orpaHMYeHHON OTBETCTBEHHOCTLH)
«MYKOUN-Unxunnnpunr» (000 «TYKOWI-UHKMHUPUH») Ha OCHOBE 0DULIMANBHOIO NepeBoa Ha pyCCKUi
A3bIK AHMMOSI3bIYHON BEPCUWM YKa3aHHOroO B NyHKTe 4 cTaHgapTa, KOTOopblid BbinonHeH PepepanbHbiM
rocyfapCTBEHHbIM BHMKETHBIM yUYpexaeHueM «POCCUACKUI MHCTUTYT cTaHaapTuzaummy (PrbyY «PCT»)

2 BHECEH TexHuyeckum koMmuTeToM no ctaHgapTtusauumn TK 23 «HedTaHas v razoBaa NpoMbilLneH-
HOCTb»

3 YTBEPXOEH n BBEAEH B JEWCTBWE [lMpukazom ®efepanbHOro areHTCTBa no TEXHUYECKOMY
perynupoBaHuio U MeTponoruun oT 29 anpena 2022 r. Ne 260-cT

4 Hactosdwwmiz cTtaHgapT €BNSeTcd MOOWMUUMPOBAHHBIM MO OTHOLUEHUD K MEeXAyHapogHOMY
ctaHgapty MCO 19901-4:2016 «HedTaHaa wn rasoras npombllineHHocTs. CneuuaneHele TpeboBaHMa K
MOPCKMM COOpYyKeHuaMm. YacTe 4. [e0TEXHUYECKME U pacyYeTHbIE acneKTbl NPOEKTUPOBaHUA hYHOAMEHTOBY
(ISO 19901-4:2016 «Petroleum and natural gas industries — Specific requirements for offshore structures —
Part 4: Geotechnical and foundation design considerations», MOD) nyTem BHECEHWSA TEXHUYECKMX OTKITOHEHWHA,
00BbSCHEHME KOTOPLIX MPUBEAEHO BO BBEAEHUN K HACTOALWEMY CTaHaapTy.

HavmeHoBaHMe HacToAWEro craHgapTa W3MEHEHO OTHOCWUTENBHO HaAWMEHOBAHUS YKa3aHHOro
MeX4yHapoaHoro ctaHaaprta ansa npusegeHus B cootsetcteue ¢ FOCT P 1.5—2012 (nyHkT 3.5).

[MpuMeHeHWe [ONONHUTENBLHBIX MNpunoxeHun [JA—[OB o06bAcHEeHO BO BBEOEHUM K HACTOALWEMY
cTaHgapTy.

CeefeHnss 0 COOTBETCTBMM CCbINIOYHbIX HaUWMOHambHBIX CTAHAApPTOB MeXOyHapoAHbIM cTaHZapTam,
WCMOMb30BaHHLIM B KA4eCTBE CCbIMOYHLIX B NPUMEHEHHOM MeXAyHapoO4HOM CTaHOapTe, NpuBefeHbl B
JononHuTensHoM npunoxeHun O

5 BBE[OEH BIEPBbIE

MNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoseHbl 8 cmambse 26 @edepanbHoz0 3aKoHa
om 29 uwoHs 2015 2. Ne 162-®3 «O cmaxdapmu3sayuu 8 Pocculickoli ®edepauyuuy. MHgopmalus o6 us-
MeHEeHUsX K HacmoswemMy cmaHdapmy nybrnukyemcs 6 exez00HOM (M0 COCMOsHUK Ha 1 aHeaps mekyuieao
a2o0a) uHghopmayuOHHOM ykazamene «HayuoHansHele cmaHdapmel», a oghuyuanbHbil Mmekcm uameHeHul
U MOApagoK — 8 eXeMeCcAYHOM UHGOPpMaUyUOHHOM ykalamene «HayuoHanbHbie cmaHOapmbl». B cnydyae
nepecMompa (3aMeHbl) Uu OMMeHbl Hacmosuweao cmaHdapma coomeemcemeyroujee ysedomieHue bydem
onybnukosaHo 8 brnuxaluwieM 8biycKe eXeMecsYHO20 UHEOPMayUuOoHHO20 ykasamerns «HauyuoHanbHble
cmaHOapmbl». Coomeememayiolias UHGopMayusi, ysedoMIeHUE U MEeKCMbl paaMewalomcs makxe 8 UH-
ghopmauuoHHOU cucmeme 0bLezo nonk30eaHus — Ha oguuuansHoMm calime @edepansHo20 azeHmcmea rno
MEexXHUYECKOMY peaynupoeaHuro U Memponoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© 1S0, 2016
© OdopmneHue. ®IeBY «PCT», 2022

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3peleHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

CoBOKYMHOCTE  MEXAYHapOLHbIX CTAHOAPTOB MO COOPYXEHWAM KOHTMHEHTanbHOro LWwenbda
(MCO 19900—NCO 19906) npencraensaeT cobon obLLYH HOPMaTUBHYH OCHOBY, CoAepally TpeboBaHus
No NPOeKTUPOBAHWIO W OUEHKe ANA BCEX MOPCKMX COOPYKEHWUW, UCTONMb3yeMbIX B HE(TAHOW 1 razoBoOi Npo-
MbILUNEHHOCTW B MUpe. BbinonHeHWe gaHHbix TpeboBaHWin No3BoNMT 06ecneynTs YpoBEeHb 3KCNNyaTaunoHHOM
HaAEeXHOCTW, AOCTATOYHbIA Ansa 6e3onacHoi aKkcnnyaTaluMm Kak COOpPYXeHUI ¢ nepcoHanomM Ha 6opTy, Tak 1
HeobcnyKMBaeMblX, B 3aBUCUMOCTM OT TUMa KOHCTPYKLMIA UMW UCMIONb3YEeMbIX MaTepuanos.

HeobxoaMMo NOHUMAaHKWe, YTO KOHCTPYKTUBHASA LIeNOCTHOCTL ABNSAETCA BceobbeMmioLen koHuenumen,
BKMoualowehn B cebs Mogenu Harpysok, pacuyeTHble MeTOAbl, NpPaBuMMa MPOEKTUPOBaHWUA, CUCTEMbI
©e30macHOCTU, Ka4YeCTBO W3rOTOBMEHWA WM CTPOWTENbCTBA, MpoUefypbl KOHTPOMS KadecTBa, a Takke
TpeboBaHUs HaUMOHANbHBIX 3aKOHOAATENbCTB, KOTOPLIe BCe ABMNSTCA B3aumo3aBucuMbiMi. Moaudrkaums
NWWb OAHOrO acrnekta NPOEeKTUPOBaHWSA MOXET HapylwuTe BanaHc HageHocTu, obecnednBaemblii NMULWb
BCEMW 3MEMEHTaMKU KOHLENUUM KOHCTPYKTMBHOW LIeNOCTHOCTM B COBOKYMNHOCTU. MNo3aTomy npu peanusauuun
BO3MOXHbIX MOogudukauunin TpeboBaHuil B OTAENBHLIX acnekTax HeoBxoauMo yYUThIBATh, YTO OHU CNOCOBHLI
0KazaTb BMMAHWE HA OOLLYI 3KCMMyaTaUMOHHY HAOEeXHOCTb BCEX MOPCKMX COOPYXEHMA OTpacnu.

MpoekTMpoBaHWe MOpPCKUX (DYHAaMEeHTOB MMeeT CBOoM cneuunduyeckne ocobeHHocTn. OHM BKNHOYaOT
B ceba akTop BpeMeHW, 4acTOoTy M CKOPOCTb, C KOTOPOW MpUKIadbIBAlOTCA Harpysku, MeTod MOHTaxa
dyHoamMeHTa, CBOWCTBA OKpyXalolWlero rpyHTa, obillee noBegeHWe OCHOBaHWS, BIUSHWE COCELHMX
COOPYXXEHUI 1 yYeT pe3ynbLTaToB reonornyeckoro bypeHust Mopckoro gHa. Bece a1 dakTopebl, a Takke nwbas
Apyras uMmerLwanca MHPOopMaLIUs, OTHOCALLAACS K NpoekTUpyeMomy hyHOaMeHTY, AOMKHbI NPUHMMAaTLCH BO
BHMMaHWe npu obocHoBaHUM obLel HagexKHOCT yHAaMEHTA.

BoilweykazaHHas cepusi MeXOyHapOAHbIX CTaH4apToB npu3BaHa obecneynTb LWMPOKMe BO3MOXKHOCTU
no BbIOOPY KOHCTPYKTWMBHBIX CXeM, MaTepwanoB W MNOAXOAOB, MPU 3TOM He MNPensTCTBYS WMHHOBaLUsM.
MpakTvka NpoeKTUpOoBaHWs hyHOAMEHTOB MOPCKMX COOPYKEeHWI OoKasbiBaeT Ha MPOTSKEHWM MHOTMX JeT,
YTO MPOEKTUpOBaHWE npefcTaBnaeT coboi MHHOBALMOHHLIA U 3BOMKUMOHHLIA npouecc. OxuaaeTcsa, yYto
Takas saponiouus byoet npogomKkaTees M noowpaTeces. Moatomy npu pazpaboTke MHHOBALMOHHBIX NPOEKTOB
MOXHO CTOJNIKHYTbCS C CUTyauMel, KOraa COBOKYMHOCTb YKA3aHUIA U MOMOXEHWA, ONWCAHHBIX B HACTOALLEM
AOKyMeHTe unun B apyrux ctaHgaptax (MCO 19900—MNCO 19906), okaxeTca HegocTaTodHOM Anst obecneve-
HWUs De30NacHOCTU W/UMKM BKOHOMUYHOCTU NPOEKTUPYEMON KOHCTPYKLMIK hyHOaMeHTa.

Mopckue rpyHTel 06n1agatT BbICOKOW M3MEHYUBOCTHIO, MO3TOMY re0TEXHWYECKUA OMbIT, NOMAyYeHHbINA
B O4HOM painoHe, He obAzaTenbHO MOXHO ByaeT ucnonb3oeath B gpyroM. O6bem uccrnegoBaHuid rpyHTa,
AOCTaTouYHbIN AN OOHOMO TMNa KOHCTPYKLUKUK, He o6s3aTenbHo ByneT agekeateH Ansa gpyroro tuna. Paspabotka
npoekta dyHOaMeHTa NpW HanWYUW HecTaHZapTHbIX TPYHTOB UMM MpuMeHeHue HeanpobupoBaHHOR
KoHUenuun d¢yHgameHTa TpebyeT [ONOMHWUTENbHbIX WKMCCRegoBaHWA n obocHoBaHWiA. [oaTomy npwu
MCMNOMb30BaHUKM HACTOSALLErO CTaHZapTa crneayeT NPUMEHATE KpUTUYECKUA MOAXOA K MPUBOAUMbBIM YKa3aHUsAM
¥ peEKOMEHZALMSIM.

MpMMEHUTENBHO K LWenbOoBbIM COOPYXEHUSM B3auMOLENCTBME MeXAy MNoACMCTEMaMW COOPYKEHUS
¥ nogcucteMamun yHLAMEHTa OCYLLECTBNAETCH NOCPEACTBOM BHYTPEHHUX CUM, MOMEHTOB 1 Aedopmaumii.
Mpn paccMOTPEHMM KOMMNOHEHTOB (hyHAAMEHTa NO OTAENBHOCTU YKasaHHble BHYTPEHHME CUIbl, MOMEHTbI 1
gecopmaluumn MOryT pacCMarTpuBaTbCs Kak ONONHWUTENbHbIE BHELLHWE HArPy3ku Ha NoACUCTEMbI (DyHOaAMEH-
Ta, W UMEHHO TaKoW NOOXOM peann3oBaH B HACTOsILLEM CTaHAapTe.

Obbekmom cmaHOapmu3sayuu cmaHdapma SA8Aemcs MpPoYecc MNPOEeKmMuUposaHUs COOPYXeHUl,
pacronoXeHHbIX Ha KOHMUHeHMansHOM wenbge, 80 8HYMPEeHHUX MOPCKUX eodax, meppumopuansHOM
mope, npunexaujel 30He Poccutickol ®edepayuu u 8 pocculickom cekmope Kacrulickoeo mMops (danee —
MOPCKUE COOpyXeHus), npedHazHadyeHHbIX 0ns ocyuecmeneHus pasnudHblx hyHKuuU e obnacmu Mopckol
006b14uU yenesodopodos.

JononHutenbHasa nHopmaunsa n METOANYECKNE YKa3aHWs Mo UCMONb30BaHWI0 MONOXKEHWIA HACTOALLErO
cTaHgapTa npuBeneHbl B npunoxeHuy A. HekoTopble pekoMeHgaunm no NpoeKTMpoBaHuio (OyHAaMeHTOB Mpy
HanW4YU1 B OCHOBAHWW KapBoHaTHbIX FPYHTOB npuBeneHbl B A.6.4, 04HAKO B HACTOSLLEE BPEMSA HAKOMMEHHbIX
3HaHWIA N NPaKTUYECKOro ONbITa B OTHOLLEHUW FPYHTOB Takoro TUna Bce eLle HegocTatoqyHo AN CocTaBneHns
COOTBETCTBYHLNX HOPMATMBHbIX SOKYMEHTOB.

OpgHol un3 npuumH, OOYCMOBMBLWKX HEODXOOUMOCTE TEXHWYECKMX OTKIOHEHWM OTHOCWUTENbHO
MCO 19901-4:2016, sBnsaeTca LenecoobpasHOCTb MCMNOMb30BaAHUSA CCbINOYHbLIX HAUWOHANbHbLIX CTAaHAAPTOB
BMECTO CChINTOYHbBIX MeXAyHapOo4HbIX CTaH4apTOB, AoOaBneHne HeCKOMbKUX OTEYECTBEHHbLIX HOPMaTHUBHBIX U
bunbnuorpaduyeckmx ccoinok. Kpome Toro, ¢ uensto ydeta Tpebosanuin TOCT P 1.5 B yactn nanoxeHusa ma-
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Tepvana B TekcTe cTaH4apTa Npou3BefeHbl U3MeHeHWs OTAENbHbIX hpa3s (CnoB, CchiNok) 1 fobaBneHue yTou-
HAIOLWNX CNOB U CIOBOCOYETAHWUA, @ TaKkKe HeCKONbKWX TepMUMHOB (B pa3gene 3 gobaBneHbl onpegeneHus
TEPMUHOB: «re0TEXHUYECKME YCMOBUSI», «TPYHTOBAA Npobkay», «OTAbIX rpyHTa», «tobka (t0bovyHaa KOHCTPYK-
LUMsa pyHOaMeHTa)», KOTOpble 4acTo BCTPeYalTCcs B TEKCTE cTaHAapTa). YKa3aHHbIe U3MEHEHUS BbiAeNeHbl B
TEKCTe KYPCUBOM.

B paspene 3 «TepMuHbl U onpegeneHua» WU3MeHeH MNOPsLOK TEPMWHOIMOTMYECKUX CTaTen: C Lenbk
y4eta Tpebosanuit FTOCT 1.5 TepMuHbI NnpyBeaeHsbl B andaBUTHOM nopagke, Nnpu aTom 4ns ygobetea B co-
CTaB cTaHgapTa BKMNOYeHO npunoxeHwe [1A, B KOTOPOM NpyUBefeHbl CBE4EeHWA O COOTBETCTBUM MOPAAKOBbLIX
HOMEpPOB TEPMMWHOIMOTMYECKUX CTaTel B HACTOALLEM CTaHAApPTe W WUCMOMb30BaHHOM MEXOYHApPOAHOM CTaH-
hapte. Takke B cOCTaB CTaHAapTa BKIKYEHO npunoxeHue B, B kOTOpoM NpuBeeHO CPaBHEHWE TEPMUHO-
TNIOTMYECKUX CTaTel B HACTOSALLEM CTaHAapTe W MCNOoNb30BAHHOM MeXOyHapO4HOM CTaHJapTe B criy4yae Ha-
NINYNS CYLLECTBEHHbLIX PeAakUMOHHbIX OTNMYMiA. Kpome Toro, B cocTaB cTaHOapTa AOMNONHUTENBHO BKITKYEHO
npunoxexdne B, B koTopoM Ansi 0brerdyeHmus NoHMMaHua TeKcTa NpUMBEAEHbl OnpeaeneHus crneynanbHbIX
TEXHUYECKNX TEPMUHOB U3 TEOPUMN AKOPHbLIX CUCTEM YAEpXKaHUA.

M3 ocHoBHOW 4YacTu cTaHgapTta B uenax ydeta TpebosaHuii TOCT 1.5 ucknioueHbl U NepeHeceHsbl
B NMpUNOXeHWe A CnpaBOYHbIE CChIMKM Ha HaydHble cTaTbu (M3 5.1 B A.7.1, u3 8158 A8.1.5, u3 83.1 8
A8323,1n384.18A.84.1,138.6.3BA.8.6.3— cCOOTBETCTBYIOLLNE CCLINKNA BblAENEHLI B TEKCTE KYPCUBOM).

B tekcte mexagyHapogHoro ctaHgapta MCO 19901-4 MHOrokpaTHO BCTpeYaeTcs CnoBo «risky», npume-
HAEMoe He B TexHu4eckom cmbicrie (cMm. FTOCT P 51901.1—2002), a B 0bweynotpebutensHOM CMbICHE: «BO3-
MOKHasl ONacHOCTb, Yrpo3a, BepPOSiTHOCTb HEBNaronpuaATHOrO UMM HEOXWAAHHOMO (B T. 4. MONOXUTENbHOrO)
pesynsrata OeNcTBUA UMK pa3BUTUS COBBITMAY». Bo n3bexaHue HEOOHO3HAYHOIO NMOHWMAaHWSA TEKCTa BhIMOI-
HeHa 3aMeHa CINoBa «PUCK» MO BCEMY TEKCTY AOKYMEHTa Ha CNOBa «BO3MOXHOCTbLY, «yrpo3a» ¢ Heobxoaumon
KOPPEKTUPOBKOW COOTBETCTBYHOLLMX NPeAnoXeHUA, He MEHSOLLEN UX CMbICH.

B TekcTe ctaHgapTa BbipakeHwst Tuna «uenecoobpasHo obpaTtuTbea K cneumnanvctam», «Heobxogumo
cobrogate OCTOPOKHOCTE NPV BbIBOpPE...», «OOMKHOE BHWMaHWe CcreayeT yoenuTb», «Heobxogumo
pasymHoe WMHXeHepHoe 0BO0CHOBaHWe», «KBanMpULUPOBAHHbLIE MHXEHEepbI» W T. M., KOTOpPble B GOMbLIOM
konuuectee BcTpedvattcd B MCO 19901-4, 3ameHeHbl Be3fe CTaHOapTHbIMM TpeboBaHWUSMU/yKazaHUAMMU
TuNa «HeobxoaMMOo OONONHUTENBEHOE 0BOCHOBaHWE», « TPebyeTcs NpoBefeHWe cnelnansHeIX uccneaoBaHui/
pacyeToB» WU Op.

3 BBEaeHWMA WCKMKYEH NepedeHb OeWCTBYIOLMX MeXAYHapOO4HbLIX CTaHAapToB B obnactu MOPCKON
HedTerazofobbl4M, NOCKONBKY OH PErynsipHO NONONHAETCA W C ero akTyanbHOW BepCUei MOXHO 03HAKOMUTLCS
Ha odmuraneHom cante NCO.

VI
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rOCT P 59995—2022
(MCO 19901-4:2016)

HAUUWOHAINBbHBIWAW CTAHOAPT POCCUMMNCKON PEOQOEPALULWNMK

HecpTAHaA 1 razoBas NPoOMbILAEHHOCTb
COOPYXEHWA HE®TEFA30OMPOMbLICNOBLIE MOPCKWE
FeoTexHU4Yeckue U pacuyeTHbIe acneKkThl NPOEKTUPOBAaHUA (hyHAAMeHTOB

Petroleum and natural gas industry. Offshore oil and gas structures.
Geotechnical and foundation design considerations

Oarta eBegeHna — 2022—07—01

1 O6nacTtb NpUMeHeHunA

B HacTosWwem cTaHgapTe paccMaTpUBaOTCA TakMe acnekTbl FeOTEXHUKKU U MPOEKTUPOBaHUA PyHOaMEH-
TOB, KOTOPbIE MPUMEHUMbI K LUIMPOKOMY KNaccy COOPYXeHWMA KOHTUHEHTAanbHOro wenbsda, a He K Kakomy-To
KOHKPETHOMY TUMY KOHCTPYKUWW. MMonoxeHus Hacmosaweao cmaHdapma Mozym UChoIb308ambCs npu npo-
ekmupoeaHuu yHOameHmoe8 mobbiXx MOPCKUX Heghmea2a3onpoMbICiIO8biX COOPYXeHuUl (CmayuoHapHbIX U
nnaayyux). lMpu amom mepMuH «ghyHOaMeHmM» Mpakmyemcs 8 pacluupumensHOM CMbICIe, 8KTHYasi OOHHLIE
hyHOaMeHmMbI Nagyyux cCoOOpyKeHUl (FKopsi). YkasaHHble acneKkThl BKNIYAT creayollee:

- XapakTepucTvKa nrowaaku U rpyHTOB OCHOBAaHUS,

- MOEHTUUKaALKUA ONACHbLIX re0NorMYecKnx NpoLEeccoB 1N ABMNEHWN;

- pac4yeTbl M YCTPOWCTBO (hyHOAMEHTOB MENKOIo 3aroXeHus, ONnMparLMXca Ha MOPCKOe OHO;

- pac4yeTbl M YCTPOWCTBO CBalHbIX PYHOAAMEHTOB;

- B3aWMOAEeNCTBME TPYHTa C COOPYXEeHWEeM NPUMEHUTENBHO K BCMOMOTraTeNnbHbIM KOHCTPYKLUAM, Ha-
npvMep NogBoAHbIM A0BBIYHBEIM CUCTEMaM, BOOOOTAENSAOWMM KOMOHHaM (pai3epam) v BeIKMGHBIM JTMHUAM
[cooTBeTCTBYIOWME yKa3aHua npuBedeHbl B A.10 (npunoxeHune A)];

- KOHCTPYKUWUS AKOpeW ONs CUCTeM yAepXaHWa nnaBy4Yux COOPYKEeHW [ykasaHua npusegeHsl B A.11
(npunoxeHue A)].

VMcuyepnbiBaroLwme TpeboBaHus K MccregoBaHUSAM MOPCKOro rpyHTa npusegeHsl B FOCT P 59996.

O6LuMe NONoXKEHUSA MO MEXaHWKE TPYHTOB W MPOEKTUPOBaHWIO byHOAMEHTOB, KOTOpPbIE B paBHON Mepe
NPUMEHUMBI KaK K MOPCKMM, Tak U K BeperoBbiM COOPYXEHWsIM, B CTaHAapTe He paccMaTpusatoTes. MNpegno-
naraeTcs, YTO MoMNb30BaTemNb HAcTOALLEro cTaHaapTa obnaaeT COOTBETCTBYIOLWMMU KOMMETEHLUAMMU.

B HacToseM cTaHOapTe KpaTKo npeacTaBneHsl MeToabl, pa3paboTaHHble B OCHOBHOM A5 NPOEKTUPO-
BaHWA pyHOAMEHTOB METKOro 3arnoXeHUss ¢ OTHOLLEeHWEeM BbICOThbl 3arnybneHHon yactu (L) k guametpy (D),
paBHbIM L/D < 1 (cm. pasgen 7; 30ecb D — MuHuManbHbIl pasmep nodowss hyHOameHma 8 rnnaHe), a Takke
ONs OTHOCUTEMbHO MPOTSHKEHHOro rMbKoro cBamHoro yHaameHTa ¢ oTHoweHuem L/D > 10 (cm. pasgen 8;
30ect D — duamemp ceau). HacToAwmi cTangapT He MOXET NPUMEHATLCA ANA pacdeToB (pyHOAMEHTOR C
NMPOMEXYTOUHBIM COOTHOLLEHMEM pa3mepoB: 1 < L/D < 10 (omHoweHue L/D danee Hazbigaemcs koaghghuyu-
eHmowm 3aznybnerus). COOTBETCTBYHOLLME «MPOMEXYTOUHbIE» (DYHOAMEHTEI, 4acTo 0b03Ha4YaemMble Kak «Kec-
COHHble hyHOaMeHTbI», NpeacTaBnaAT cobon nbo yHaameHTbl MENKOro 3anoXxeHusi, cHabxeHHble 106Kon,
pebpa KOTOPOW BHEOPAKTCS B OCHOBaHWE Ha rnyGuHY, npeBbiaowyo WupnHy dyHagamedTa, nnbo Gonee
KOpOTKWe 1 Gonee ecTkne PyHOAMEeHTbl CO CBasiMy o4eHb GonblIoro guaMeTpa (AMaMeTp KOTOPbIX NpeBbl-
WaeT AMaMeTp CBai, TpagWLMOHHO MCMNOMb3YEMbIX ANSA YCTPOMACTBA (DYHOAMEHTOR MOPCKUX COOPYXKEHUR).
MpoekTupoBaHWe Taknx pyHOaMeHTOB TpebyeT NpoBedeHUsi cneuuanbHbIX pacyeToB; Mpy 3TOM Heobxoau-
MO MOHUMaHue, 4To Nnbas 3KCTpanonsuWs pacyeTHbIX MeTOAOB, OMUCaHHLIX B HAcTOsLEeM cTaHgapTe, Ha
«NPOMEXYTOYHbIe» PYHOAMEHTbI HE MOXET paccMaTpUMBaTbCH B KA4eCTBe KOPPEKTHOro noaxoda, noka takas
3KCTPpanonsaLmMs He nony4Yuna MetToanyeckoro o60CHOBaHWs Ha OCHOBE re0TEXHUYECKUX MCCreaoBaHui U pac-
4YeToB.

MapaHune ochbuumnansHoe
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2 HopmaTuBHBIE CCbISIKK

B HacTosAweM cTaHgapTe MCNONb30BaHbl HOPMAaTUBHbBIE CChINKM Ha criedyroLline JOKYMEHTbI:

FOCT 27751 HadexHocmb cmpoumensHbIX KOHCmMpykyul u ocHogaHul. OCHO8HLIE MOMOXeHUS

rOCT P 54483—2021 (MCO 19900:2013) HedptaHas 1 rasosas npombiuneHHocTe. CoopyXeHusa He-
chTerazonpomeicrioBbie Mopckue. Obwne TpeboBaHus

FOCT P 55311 HegbmsaHasa u eazoeas npombiwneHHocmb. CoopyxeHus Heghmeea3onpoMbICi08ble
Mopckue. TepMuHbl U onpedeneHus

MOCT P 57123 (CO 19901-2:2004) HedtaHasa v raszoras npombilineHHocTs. CoopyxeHua HedTera-
30MpOMbLICNIOBLIE MOPCKME. MNPOEKTUPOBAHWE C YYETOM CENCMUYECKMX YCIOBUI

rOCT P 57148 (MCO 19901-1:2015) HedTsiHasa 1 razoeasi npoMbllieHHoCcTb. CoopyxeHuns HedTera-
30MpoMbIcrioBble Mopckue. MNpoekTUpPOBaHWE U 3KCMyaTauus ¢ y4eToM rMapoMeTeoponoruiyeckux yCrnoBun

FOCT P 58773—2019 (MCO 19901-7:2013) HedpTAHasA 1 razoBasi NpoMelLLNEHHOCTL. COOpYKeHUs He-
hTerazonpoMbICroBble MOpckMe. CUCTEMbI MO3UMLMOHMPOBAHUA MNaBy4uX COOPYKEHWIA

FOCT P 59305 (MCO 13628-1:2005) HegbmsHas u 2a3oeas npomMeilineHHocms. [IpoekmupogaHue u
sKkcriTyamauyus cucmem nodsodHou dobsivu. Obuwue mpebosaHus u pekoMeHoayuu

rOCT P 59996—2022 (MCO 19901-8:2014) HedpTtaHas v razosas npoMbineHHocTb. CoopyKeHuns He-
dhTerazonpomMeicrioBble MopckMe. Mopckve nccrnefoBaHns rpyHToB

rOCT P 59997—2022 (MCO 19905-1:2016) HedpTtaHas v razosas NpoMbIeHHOCTb. CoopyKeHns He-
cdhTerazonpoMbICroBble MOpcKUe. [ocTaHoBKa camMONOgbEMHbIX MNaByqnx GYpPOBbIX YCTAHOBOK C Y4ETOM YC-
JIOBMIA NMNOLLaA0K YCTaHOBKK

CI1369.1325800.2017 lNnamgopmbl Mopckue cmayuoHapHsie. MNpasuna npoekmuposaHus

MpumeyaHne — lMpU NOMb30BAHUM HACTOALMM CTaHAAPTOM LenecoobpasHo NpoBepuTb AeNCTBUE CCbINOY-
HbIX CTaHAAPTOB (CBOAOB NpaBun) B MHGOPMAaLUOHHOW cucTemMe obLLEero nonb3oBaHMa — Ha ocuumansHom cante Pene-
panbHOro areHTCTBa No TEXHUYECKOMY PerynupoBaHinio U MeTPOnorum B ceTm MIHTEPHET UK No exerogHomy UHdopmMauu-
OHHOMY yKasaTento «HaunoHanbHbIe cTaHaAapThI», KOTOPBIA onyBNMKOBaH Mo COCTOAHUIO Ha 1 AHBapA TeKyLLero roga, U no
BbIMYCKaM EXeMECAYHOro MHhOPMAaLMOHHOTO yKkazaTens «HauuoHaneHble cTaHgapThl» 3a Tekywuid rog. Ecnv 3ameHeH
CCbINOYHbIA AOKYMEHT, HA KOTOPLIA AaHa HeQaTMpoBaHHas CCbINKa, TO PEKOMEHAYETCA UCMONb30BaTh AEUCTBYIOLLYIO BEP-
CMI0 3TOTO AOKYMEHTA C Y4ETOM BCEX BHECEHHBIX B AaHHYI0 BEPCU M3MeHeHWA. ECnv 3amMeHEH CCbINOYHbBIA LOKYMEHT, Ha
KOTOPbIA faHa AaTMpoBaHHas CCbifKa, TO PeKOMEHOYETCA UCMOoMb30BaTh BEPCHIO 3TOM0 AOKYMEHTa C YKasaHHbIM Bbille
rogoMm yTeepaeHust (NpuHaTKUA). Ecnn nocne yTBepXaeHna HacToALWEero cTaHaapTa B CCbINOYHbIA JOKYMEHT, Ha KOTOPbIA
AaHa gaTMpoBaHHAas CChbifka, BHECEHO M3MEHEHWe, 3aTpariBaloLLee NonoXKeHne, Ha KOTOpoe AaHa cebinka, To 3To Mnono-
KeHWe pekoMeHOyeTcsa NpUMeHATE Be3 yyeTa AaHHOTo M3aMeHeHus. Ecnu cebinoYHblil 4OKYMeHT oTMeHeH 6e3 3aMeHbl, To
MONOXeHWe, B KOTOPOM faHa CCblfika Ha Hero, pekoMeHZyeTcs NPUMEHATb B YaCTKW, He 3aTparmeatoLLeit aTy cebinky. Cee-
OeHUA 0 OeCTBMU CBOOOB NpaBun LenecoobpasHo npoeepuTsb B PegepanbHOM MHOPMALMOHHOM hoHAe CTaH4apToB.

3 TepmMuHbI U onpegeneHus

B HacTosAweMm cTaHgapTe npMMeHeHsl TepMuHbl no FOCT P 55311, a Takke cregyoLwne TepMUHbI C CO-
OTBETCTBYIOLUUMMU ONpeneneHnamm:
3.1

6a3oeas nepemeHHas (basic variable): ®u3uveckas eenu4uHa, xapakmepusyrouwas sosdelicmeus,
BMNUSHUSA OKpyXatouwel cpedsbl, caolicmea Mamepuarnos, 2pyHmoe U eeoMempuYeckue napamempsbi.
[FOCT P 54483—2021, cmambs 3.7]

3.2

eo3deilicmeue (action): fleneHue, 8bi3bigalolliee 8HYMPEHHUE GUITbI 8 371eMeHMax KOHCMPYKUYUU.
[FOCT P 54483—2021, cmampbs 3.10]

3.3 eeomexHuvyeckue ycnoaus (geotechnical design issues): CO80KyMHOCMb UHXEHEPHO-2e0102u-
YecKUX, aUOpPO2e010auYyecKuX, IKOM02UYecKUX ycriogul, a maike cmamuyeckux, OUHaMU4eckux U fnpo4ux
ycrosull HagpyXeHus rnpu cmpoumensbCcmee Uru PeKoHCmpyKyuu 30aHust (CoopyxeHus).

3.4 epyHmoeas npobka (soil plug): Ynnom+HeHHOe epyHmMosoe A0p0 8Hympu Mool ceau unu & rnono-
cmu MexpebepHo20 Npocmparcmea Lbo4YHOU KOHCMPYKYUU, npenamcemeyrujee danbHeluwemy ceob00HO-
MYy OCMynaeHU epyHma & nonocms npu npodonxanuemcs eHedpeHuUU KOHCMPYKUUU 8 OCHOBaHUE.

2
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3.5

dpeHuposaHHble ycriosus (drained condition): Ycnosus, npu komopelx npuxknadbieaemsle Harps-
JKEHUS U U3MEeHeHUS HanpsaxXeHus noddepxusaromcs CKelemoM epyHma U He 8bi3bIearom U3MeHeHUs rno-
pogoeo dasneHus.

[FOCT P 59996—2022, cmamps 3.13]

3.6 koadpcpuUMeHT HagexXHOCTU Mo Mmartepuany (Hpk. koaghcpuyueHm o mamepuany) (material
factor): YacTHbIn KO3hULMEHT Be3onacHOCTU, KOTOPbLIA MPUMEHSIETCS K HOPMaTUBHOMY 3HA4Y€HMWH MPOYHO-
CTW TPYHTa W OTpaxaeT HeonpeAeneHHOCTb UMM U3SMEHYMBOCTbL COOTBETCTBYOLLEN XapakTepUCcTUKK rpyHTa.

3.7 koadpchpuuMeHT HageXHOCTH No Harpy3ke (Hpk. koaghguyueHm no Hazpyske) (action factor): Yact-
HbIA KOadhprLMeHT Be30MacHOCTH, KOTOPbIA NPYMEHAEBTCA K HOPMaTUBHOMY 3Ha4YeHWIO Harpysku U oTpaxaeT
HeonpegeneHHOCTb UK N3MEHYUBOCTb.

3.8 koadpcpuumeHT HagexXHOCTU NO NpoYHocTu [Hecywen cnocobHocTu] (Hpk. koaghgpuyueHm no
npoyHocmu) (resistance factor): YacTHein KoadpdomumeHT 6830NacHOCTU, KOTOPbIN MPUMEHAETCA K HOPMaTUB-
HOMY 3HAYEHWK Hecyllel cnocobHOCTM yHOAMEHTa M OTpa)XaeT HeonpedeneHHOCTs UMM U3MEHYMBOCTb
OTAENbHbLIX KOMMOHEHTOB HeCyLLel cnocoBHOCTM, BKMOYas CBOWCTBA rpyHTa.

3.9 Mmopckoe gHo (epyHmosas monuwa) (seabed): [pyHTbI, 3anerawLne HWXKe NOBEPXHOCTU MOPCKOrO
OHa, BHe 3aBMCUMOCTM OT ero Tuna: JUCNepcHble FPYHThI, TaKWe Kak NeCcokK, UMbl UMK rMnHa, cLeMEHTUPOBaH-
Hbl€ UK cKarnbHble Nopoabl.

MpumeyvaHunn

1 ®yHAaMeHTbl MOPCKMX COOPYXKEHWIA Yalle BCEro yCcTaHaBMMBAlOTCH HA AWUCMNEPCHBIX FPyHTax, U TEPMUHOMNOMMA
HacTosLLero cTaHgapTa oTpaxaeT AaHHbIi acnekT. BmecTe ¢ Tem npueogmmele TpeboBaHUS B paBHOW CTEMNeHW OTHOCATCA
K CLEMEHTUPOBAHHLIM W CKarbHbIM nopogam. Takum obpa3oM, TEPMUHOM «IPYHTbI» 0B03HayarTCa Nbklie rpyHTLI, pac-
NONOXEHHBIE HAa NOBEPXHOCTM MOPCKOTrO AHA UMW Nof He.

2 B Hay4HOW U TEXHUYECKOW nuTepaType CrnoBOCOYETAHWE «MOPCKOE AHO» YacTo Mcnonb3yeTca Ans obosHadve-
HWUSA MOBEPXHOCTU FPYHTOBOW TOMLWW B OKeaHe (MOpEe), NO3TOMY TOYHBIN CMbICH AaHHOMO CrOBOCOYETaHUs onpedensercs
KOHTEKCTOM.

3.10

HedpeHupoeaHHbIe ycaosus (undrained condition): Ycroeus, npu Komopbix NpuknadbieaeMble Ha-
APSKEHUSA U USMEeHeHUs] HanpsaxeHus noddepxusaromes cKkenemom 2pyHma U nopossimMu godamu 6e3 u3s-
MeHeHus obbemMa.

[FOCT P 59996—2022, cmamses 3.30]

3.1

HopmamueHoe 3HayeHue (characteristic value): 3Ha4yeHue, ycmaHasnusaemMoe HOpMamueHbiMU Oo-
KyMeHmamMu unu rpuHsmoe ro pernpe3eHmamugHOMY 3Ha4eHU!o.
[FOCT P 54483—2021, cmamps 3.31]

3.12 ocagka (settlement): Heobpatumoe cmelleHWe COOpYXEHWA BHW3 BCNEeACTBME CODCTBEHHOrO
Beca W Opyrux Harpy3aok.

3.13 «omOdbix» epyHma (soil sef-up): HeneHue nocmeneHHO20 yeenuyeHUs 8 me4YyeHue HeKomopozo
8pemeHu c08U2080U NMPOYHOCMU 2pyHma 86ru3u ycmaHOo8neHHOU ceau/akops ecredcmeue muKkcomponuu u
KoHconudauuu, a makxe YUKTUYecKkux ¢hakmopoa.

1 pumMmedyaHue — TEPMUH NPUMEHASIMCA MO OMHOWEeHUI K efluUHUCMbIM 2PyHImam.

3.14 noBepxHOCTbL MOpcKoro gHa (seafloor): MpaHuua pasgena mexay BOAHOW TOMLLEN MOPSA U MOop-
CKWUM OHOM.
315

npedensHoe cocmosiHue (limit state): CocmosiHue, nMpu KOMOPOM COOPYXeHUe 8 LeroM uiu e20
31eMeHmbl nepecmarom y00enemeopsams 3adaHHbiM 3KCMyamayUuoHHbIM mpebosaHusam (pacyemHbim
kpumepusm), mpebosaHusam rpu npoussodcmaee pabom (cmpoumenscmee) Unu Haxo0samcs 8 COCMOAHUU,
npu Komopom ux danbHelwas 3Kkcrnayamayus Hedonycmuma unu HeyenecoobpasHa, nubo 8occmaHoesne-
Hue ux pabomocrnocobHO20 COCMOSIHUS HEBO3MOXHO UL HEUEnecoobpasHo.
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ﬁp umMmedaHue — ”peSb.'UJEHUE npe@eanoao COCMOARUA MOXem paccMampueambCa KakK 0mkKas € OMmHo-
WeHUU 8bIMOMTHEeHUsST 3as8neHHoU q)yHKL{UU, Xomsa e 3asucumocmu om pacuemHoEr cumyayuu omkKai3 mMoxem 6bImb
NTOKanbHbIM Unu 2no6ansHbiM, 8pPeMeHHbIM unu rnocmMOoAaHHbIM.

[FTOCT P 54483—2021, cmameps 3.39]

3.16 npurogHocTb K HOpMarnbHOW 3KcnnyaTaumu (serviceability): CnocoOHOCTb COOPYKEHWUST WK
KOHCTPYKTMBHOIO anemMeHTa yHKUWOHMPOBAaTh Hagnexamum obpazom npu Bcex oXuaaeMblX Harpyskax.

3.17 npo4HocTb (strength): MexaHudeckoe CBOWCTBO MaTepuwana, xapakTepusylollee ero crnocob-
HOCTb COMPOTMBNATLCS Harpyskam (0BbIMHO BeipaXaeTcs B eQUHKULIAX HanpssxeHus).

3.18

pa3mbie (scour): [NepemeweHue epyHmMoO8 MOPCcKo2o OHa om eo3delicmeus nbda, 80MH, meYyeHul U
pabomei deuxumenel cydos.
[TOCT P 54483—2021, cmambs 3.42]

3.19

pacdemHoe 3HavyeHue (design value). HopmamusHoe 3HavyeHue, YMHOXeHHoe (unu nodeneHHoe) Ha
coomeemcmsyowull KoaghghuyueHm HadexHocmu.
[FOCT P 54483—2021, cmambs 3.44]

3.20 pacueTHble Harpy3ku (design actions): OnpegeneHHble KOMOMHALMKM HOPMATUBHBIX Harpysok ¢
COOTBETCTBYIOLWMMU KOahdDULMEHTAMMU HAOEKHOCTH, NMPeAcTaBnAoLne pacyeTHY0 CUTyaLmo 1 Ucnonb3ye-
Mble AN MPOBEPKU KpUTEPUEB NMPOEKTUPOBAHKS.

3.21

pernpe3leHmamuaHoe 3HavyeHue (representative value): OOHO u3 MHOXecmea 3HayeHul, Haubornee
bnu3sko xapakmepu3syrouiee HeobxodumMblll napamMemp, Ucnonb3yeMsil npu pacyemax rno npedenbHbIM Co-
CMOSHUSAM.

[FTOCT P 54483—2021, cmambsi 3.48]

3.22

conpomueneHue (resistance). CnocobHOCMbL MOPCKO20 HeghmezasonpoMbICIOB020 COOPYKEHUS
unu eao aneMeHma abldepxusame 8030eliCmaus.
[FOCT P 54483—2021, cmampes 3.52]

3.23 adppexTuBHaA nnowaab cgyHaameHTa (effective foundation area): YMmeHblleHHaa nnowanb
dyHaaMeHTa, MMetoLlan reoMeTpUYecKUin LeHTP B TOYKEe, rAe pe3ynsTUPYIOLWNIA BEKTOP HArpy3ku nepecekaeT
Da30BbIM YpoBEHb (PyHOAMEHTA.

3.24

wobka (roboyHas KoHcmpykyus ¢hyHOameHnma) (skirt): lNepecekaroujuecs cCmMeHKU UMU KOHCMPYKUUU,
3aKkpensieHHbIe 8 HUXHel nnume ofopHOL Yacmu niamgopMsl U Nozpyxaemsie 8 2pyHm OHa ¢ Uensiko yee-
NUYeHUs ycmou4usocmu ofopHoU Yacmu Ha delicmeue cosuzarolux Haz2py30K, a maikke 018 No8bILUeHUS
3awWuujeHHoOCmMU om pa3mbieos Ha Mnod ocHogaHUeM rinamagopMesi.

[CIT 369.1325800.2017, cmambs 3.1.23]

4 O6O3Ha4YeHMA U COKpaLleHunA

4.1 O6wmne nonoxeHUs

YacTo ncnonb3yemMmblie B HaCcTosAlleM CTaHOapTe obo3HaveHua nepedncneHsbl B 4.2—4.5; onpegeneHusa
Opyrux obo3Ha4eHuin npumeeneHbl B TEKCTE HENOCPeOACTBEHHO nocre COOTBETCTByI-OLLI,EI;'I CprMyJ'II:I. Cne,.qyeT
UMETb B BMAY, HTO OOAMNHAKOBbIE o0603HaveHus MOTYyT MMETb pa3rinyHble 3Ha4YeHUA B cboplvlynax, npueodu.'wax
8 Pa3HbIX CMPYKMYPHbIX GOUHUHGX mekxkcma.
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4.2 OGOSHEHEHHH, npuMmeHsemMblie NpK pacyeTax CbYH,anEHTOB MENKOro 3anoxeHuna

B HacToAwem CTaHOdapTe NpuMeHeHbl crnegyruine obo3HaveHus:

A — dpakTuyeckas nnowages dyHaamMeHTa (Mo CeYEHUHO B NNaHe);

A' — aheKTMBHaA nnowaab NoAoLWBbl (PyHAAMEHTE C Y4ETOM SKCLUEHTPUCUTETA MPUNOKEHUS
Harpysku;

Ay — nnowaab GOKOBOW NOBEPXHOCTH (hyHOAMEHTA B HanpaBneHWW CABUra;

Ap — nonepedHas nnowanb ceveHuss pebpucmol KoHcmpykyuu (10bkKn);

Al — nnowans HOKOBOW NOBEPXHOCTWN KOKKW NPWU 3aAaHHON rMyGuMHe BOABNUBaHUSA,

Adenined nnowagb 3KBUBaneHTHoro yHagaMeHTa ¢ NpsiMOYronbHOM NogoLWwBon (Ans dyHaAaMeHToB
HeNpaBWUMNbBHOW KOHUIypauun);

b, bq, b*.' — nonpasoYHble KO3 UUMEHTBI HECYLLEN CNOCODHOCTH, YYMThIBAKOLLME HAKIMOH NOSOLBbI
dyHOaMeHTa;

B — MWHUManbHEIA paaMep yHAamMmeHTa B NnaHe (lWupuHa dyH4ameHTa);

B' — MMWHUManbHbIA 3OEKTUBHBLIN pasmep yHAaMeHTa B nnaHe (3ddeKkTuBHaA WMpUHa
dhyHoameHTa);

G — KO3 PULMEHT CKMMAeMOCTU rpyHTa ANA paccMaTpyvBaemMoro guanasoHa Harpysok;

de, dq, c:v'Y — nonpaBo4YHble KO3MMUUMEHTbl Hecyllen cnocobHOCTM, y4uTbiBaWLWMe rnybuHy
3anoxeHus pyHOameHTa;

D — [guameTp nogowsbl oyHaameHTa (ana pyHgaMeHToOB ¢ NOAOLWBON B (hopMe Kpyra);

D, — paccToaHue OT NoAOoLWBbLl PyHOAMEHTA OO0 NMOBEPXHOCTU AHA;

e — O3KCLEHTPUCUTET Harpysku;

€y — KO3(hPULMEHT NOPUCTOCTU FPYHTA «B MACCUBEY;

€4 — O3KCLEHTPUCUTET Harpy3sku B HanpaeneHuy KoopauHaTHou ocu 1;

e, — 3KCLEHTPUCUTET Harpy3ku B HanpasneHWW KOOpAUHAaTHOM ocK 2;

f — yOenbHoe TPeHWe Ha NOBEPXHOCTAX PebPUCTLIX KOHCTPYKLMIA KOKU NPU UX YCTaHOBKE;

s — nonpaBo4YHbIA KO3UUMEHT MpW pacdeTe Hecyllel CnocoBbHOCTW, YYMTbIBAKOLLWA
HEeoAHOPOAHOCTb COMPOTUBIEHUS HEAPEHUPOBAHHOMY CABUTY;

9c: 9 9, — MonpasoyHble KO3 PULMEHTBI, YYNTLIBAIOLLME HAKMNOH NOBEPXHOCTH MOPCKOro AHa;

— MoAynb cABWra rpyHTa;

h — TOMLWMHA cnos rpyHTa;

H — ropu3oHTanbHas Harpyska;

Hy, — ropu3oHTaneHasa Harpyska, nepefasaemast Ha appeKkTUBHYIO NroLwaZb OCHOBaHWUS;

Hy — pac4yeTHOe 3Ha4YeHWe COMpPOTMBIEHUA YACTOMY COBUTY;

AHy — TOpPU30OHTaneHoe CONpPOTUBIIEHWE rPYHTa 3a CYeT aKTUBHOIO U NAacCUBHOIO AaBneHus Ha
3anemeHThl bk dyHOaMEeHTa;

H it — npejenbHas ropu3oHTanbHas Hecywas cnocobHocTb Mo MeTody MOBEpPXHOCTENn
TEeKy4ecTu,

Iy fq, I, — MonpaeBoYHble Ko3ddUUMEHTHl MpWM pacyeTe Hecylleld cnoCoOHOCTM, y4YuTbiBaloLme
HaKNOH HarpysoK Ha (PyHAaMEHT;

KC, Kq, KY — nonpasoyHble KOAMEOUUNEHTEI, YH4UThIBAOLLME HAKIOH Harpy3ku, bopmy pyHOameHTa,
rnyOuHY 3anoXeHWs, HAKMOH NOAOLBLI, @ TakKe HakoH MOBEPXHOCTM MOPCKOr0 AHa,;

Kp — KO3(PPULMEHT NACCUBHOMO JABMNEHUA FPYHTA;

K4 — KO3(PPULMEHT roOpU3CHTaNLHOrO OTNOpa APEeHUPOBAHHOIO FPYHTAa;

e — KO3(PPULMEHT rOPU3OHTANBHOrO OTNOPa HEAPEHUPOBAHHOIO FPYHTA;

L — MakcumarnbHbIA pasmep dyHAaMeHTa B nnade (onuHa dyHgameHTa);

i — 3 deKTUBHLIA MakCUManbHbl pa3mep dyHOamMeHTa B nnaHe (adpdpekTuBHas OnvHa
dyHOameHTa);

M — OMPOKWALIBAKLWMA MOMEHT;

M — MOMEHT YAEePKMBaKLLNX CUIT B MeTOAEe NOBEPXHOCTEN CKOMbXEHUS,

N, — KO3(hULKMEHT HecyLen cnocoBbHOCTU HeJPEHWPOBAHHOIO rPYHTa, paBHbIn 5,14;

Nq, NY — KO3(@ULUWEHTBI HecyllelW cnocobHOCTM [OPEeHUPOBAHHOrO TPyHTa, SBMAKLIMECS
DYHKLUUAMN ¢;
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Pn — npupoaHoe aHeKTUBHOE OABNEHNE BbIlLeNexkallero rpyHTa Ha YpoBHE HUXKHEro Kpas
t0OKM B Npegenax nnowann oku;

Ploui — npupoaHoe apPeKTUBHOE AaBNeHUe BbilLenexallero rpyHTa Ha YpoBHE HUKHEro Kpas
tOKM BHE nnowagun bku;

q — yAenbHoe ConpoTUBINEHUE Ha Topuax pebep wbku dyHaameHTa npy BAABMMBAHUY;

A4 — pac4yeTHOe yaenbHOe 3HaYeHWe BepTMKarbHOW Hecyllen cnocobHOCTM NpuU OTCYTCTBUM
rOPU30HTanbHbIX HArpy3ok;

Q — BepTUKanbHas Harpyska;

Q — cocTaenawlWasa conpoTMBNEHUS OKW BAaBMMBAHWI, NOpoXaaeMasi TPEHUEM;

Qp — COCTaBnawLLas COMpoTUBMNEHUS HOKM BOABNUBaHWID, NopoXaaemas OaBneHWeMm nopg
TopuamMn pebep bKu;

Q, — CONpPOTUBMNEHWE FPYHTa NPW BOABMMBaAHUKN HOOKMU,

Quit — BepTUKanbHag HecyLlas cnocoBHOCTb rpyHTa B MeTOZEe NOBEPXHOCTEN TEKYYECTH;

R — paguyc NoAOLUBLI KPYIMNoOro B NnaHe oyHaameHTa;

RP — TOuYKa NpUBELEeHUs Harpy3okK;

S, — HeApeHVWpOBaHHAA MPOYHOCTb FPYHTA Ha CABW;

S.0 — HeOpeHWpOBaHHas MPOYHOCTb TPYHTA Ha COBWUI Ha YPOBHE MNOAOLWBbLI hyHOameHTa
(M Ha ypoBHe ©a30BOM NIOCKOCTW, MPOXOASLEN MO HWXHEN rpaHuue pebep rbKu
dyHOameHTa);

=/ — cpefHee 3HayeHWe HedpPEeHVMPOBAHHOW MPOYHOCTM FPYHTa Ha COBWI Ha MOBEPXHOCTU
KOHTaKkTa MOpckoe AHO — Ba3oBas NNoCcKOCTb/MOAOLWBA PYHOAMEHTE;

Sy2 — O3KBMBANEHTHOE 3Ha4YeHWe HeOPEeHUPOBaHHOW MPOYHOCTM TPYHTA Ha COBWT HWXKe
NoAoLWBbI PyHOaMeHTa;

S Sqr Sy nonpaBo4Hble KO3(hULMEHTbl NpU pacHeTe Hecyllen cnocobHOCTU, y4uTbiBalOLME
dopmy pyHOaAMEHTa;

T — 3aKpy4yMBalLMA MOMEHT;

Uq: Uy — BepTUKanbHOEe ¥ rOpU30HTanbHOE CMELLeHNs Ha YPOBHE NOAOLWWBLI PyHAAMEHTA;

B — Yron HakrnoHa MoBEepXHOCTW TPyHTa B pagvaHax — Mpy BbIYUCMEHUM KO3 DULMEHTOB
HaKnoHa;

8 — Yron TpeHust NOBEepPXHOCTU KOHTaKTa Mexay rpyHToM U (hyHAaMEHTOM,;

Ag,, — npupaweHne 3apeKTUBHOrO BEPTUKANbHOINO HanpskKeHus B paccMaTpuBaeMoMm croe
rpyHTa B 3alaHHLIA MOMEHT BpEMEHW BCNeACTBME NPUPALLEHUS BEPTUKAIBHOW HArpy3Ku
Ha dyHOAMEHT;

o' — 3dpeKTUBHOE 3HAYEHWNE YINa BHYTPEHHENO TPEHUSA rPYHTa B YCMOBUAX NNOCKoro gedop-
MWPOBaHHOIO COCTOSAHUSA,

Y — YOenbHbIA BEC FPyHTa C Y4eTOM B3BELUMBaHUS;

L — KO3(O(PULMEHT HAZEXHOCTU NO Harpyske AN BPeMeHHbIX Harpysok;

Tivi — k03(h(PUUMEHT HAZEXKHOCTU NO MaTepuany;

K — K03(hPULMEHT BOIpACTaHUA ¢ rMyOUHON HEAPEHMPOBAHHOW NPOYHOCTU FPYHTa Ha COBMT,

60z — 3ddeKTMBHOE HanpsKeHWe OT BbllLenesxalllero rpyHTa Ha ypoBHe paccMaTpuBaeMoro
CIOSI TPYHTA;

a'yo — 3 EeKTMBHOE HaMpshKeHWe B MaCCUMBE Ha YPOBHE MNOAOWBLI hyHAAMeHTa (uUnn Ha
ypoBHe TopuoB pebep wbku yHgameHTa);

v — KoadppuumeHT lNyaccoHa rpyHTa;

v — Yron HakrnoHa noAoLWBbl hyHOAaMeHTa B paguaHax npu BbiYUCIIEHUM KO3 ULMEHTOB
HaKNoHa;

Oy 01 — nepeMmelleHnss Ha YypoBHe nNoAoWBbl (yHAaMeHTa npu  ONpPOoKUObIBAKOWWX W
3aKpy4YMBaOLLMX HArpy3Kax.
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4.3 O6o03Ha4YyeHUsA, NpMMeHseMble NpK pacyeTax cBailHoro tpyHaamMmeHTa

Asile — obulas nnowaak Topua cean, Ay, =#;

A — KO3(PULMEHT BEITECHEHUA CBaWN, A, = A,;,I,.a =1—[gL)2;

Ay — nrowanb NonepeyHoro CeHEeHWUs KOMNbLEBOro NpocTpaHcTBa cBau, A, = %-(.‘.’J2 - D,z %

A — nnowanb GOKOBOW MOBEPXHOCTU CBAW B TPYHTE;

C,, C,, C; — bespasmepHbie KO3 PVUNEHTLI, ONpeaensemble Kak PyHKkumu ¢' (Ans rpacdnkos p — y
Onsa necka);

D — HapyXHblA guaMeTp cBau;

D‘l — BHYTPEHHWI AnaMeTp ceau, Di =D-2 WT;

Dy — CcpegHviA AvamMeTp YacTul rpyHTa;

Dept — AunameTtp uHctpymeHTa CPT (Dept = 36 MM ANs CTaHAapTHOTO KOHUYECKOro MeHeTpo-
meTpa (CPT) ¢ nnowaasio koHyca 1000 Mm2);

D, — OTHOCMTENBHaA MMNOTHOCTb Mecka (and metoda 1 w Metoga 4 Ha ocHoBe CPT-
30HOUPOBAHUA);

Eq — MoAynb AedopMalm rpyHTa OCHOBaHWA «B MacCHBe»;

f — pacyeTHOE CONpPOTHBIIEHWE TpyHTa No BOKOBOW NOBEPXHOCTU CBaw,

f(z) — pacyeTHOEe COMpPOTUBIIEHKWE TPyHTa NO DOKOBOIM MOBEPXHOCTU CBaun Ha rnybuHe z;

f.(z) — pacyeTHOEe COMpOTUBMEHUE rpyHTa No BOKOBOW MOBEPXHOCTM CBau Ha rnybwHe z mpw
CKUMaIOLLLEN Harpyake;

fp(z) — pacuyeTHOe COMPOTUBMNEHWE T[PyHTa Ha rpaHuue TPYHTOBOW Mec4aHoW npobkn wu
BHYTPEHHEeW CTeHKK cBau (aAnsg meTtona 4 Ha ocHoee CPT-30HaupoBaHus);

fi(z) — pacuyeTHOEe COMpOTWMBIEHWE TPYHTA Ha GOKOBOW MOBEPXHOCTW CBau Ha rnybuHe z npwu

pacTsarMBaloLen HarpysKe;
fi — npegensHoe pac4yeTHOe COMPOTUBMEHME FPYHTa Mo BOKOBOW NOBEPXHOCTU CBAW;
h — paccTosiHMe BBepX OT NAThl cBau (paBHO L — z);
J — DezpasmepHas aMnupuyeckasn NocTosAHHasA (ans rpadukoB p — y NS MMKHbI);
k — Moaynb AedopmaLmm rpyHTa OCHOBaHUA «B Maccusey (ONns rpadukoB p — y Ansi necka);

3

Ky — k03 pununeHT BOKOBOro AaBreHus rpyHTa B NMokoe;

L — rny6buHa BHepeHWs CBau B IPYHT OTHOCUTENbHO MCXOAHOW MOBEPXHOCTA AHA MOPS;

L — ANWHa rPYHTOBOM NPobKK B CNOSIX NeckKa;

Nq — bespasmMepHbIi KO3 PUUNEHT HeCyLLEA CNOCOBHOCTK;

p — [OCTUrHyTas nonepevHas Hecyllas cnocobHOCTbL CBauW MO rPYHTY (ANs rpaduKkoB p — y);
Py — atmocepHoe dasnexue (p, = 100 klMa);

Pya — pac4yeTHOE 3Ha4YeHWe BepTUKarbHOW Harpy3ku Ha cBal, OnpeferieHHoe B cucTeme

«JIMHEeNHaa mogenb COoOpyXeHuna — HeNMHenHas Mo4eNb OCHOBaHWUAY O pacyeTHbIX
3HAYEHWN IKCTPEMASTbHbIX Harpy3ok;

Pd — pacudeTHOe 3HaYeHWe BEPTMKallbHOM Harpy3kn Ha cBak, onpegeneHHoe B CUCTeMe
«JIMHEeMHaa mogenb COOpYyXeHna — HENMHENHas MOLelNb OCHOBAaHWAY AN pacyeTHbIX
3HAYEHWMA TMOCTOAHHbLIX W NEpPeMEeHHbIX Harpy3okK, XapakTepusyluwnux HopMallbHble
YCInoBuA aKkcnnyatauum;

P, — Ppenpe3eHTaTVBHOE 3Ha4YeHue Hecyllell crnocobHOCTU rOPU3OHTANLHO HAarpyXeHHOM
CBaW B eQMHMLIAX CUMbl Ha egUHWLLY ONWHBI cBan (ans rpadukos p — y);

Prg — penpe3eHTaTVBHOE 3HAYeHWe Hecylleln CrnocobDHOCTM ANWHHOW TOPU30HTaNbHO
Harpy>xeHHOW cBau B eQMHULAX CUMbl HA eQUHULY ONWHBI CBau (ANnA rpaduKoB p — y);

Prs — pEenpe3eHTaTUBHOE 3HA4YeHWEe Hecylen CnocoBHOCTM KOPOTKOM TOpPU30HTaNbHO
Harpy»eHHOM cBau B eAuHMLaxX CUSbl Ha eauHULY ANWHBI CBau (Ans rpadukoB p — y);

P'm(2) — npupogHoe 3 eKTUBHOE CPESHEE HAMpPSIKEHME Ha rMybuHe z;

P, — BHeLWwHWn nepumeTp cBau (1T D);

q — pacueTHOe COMNpPOTUBMEHWE TPYHTa NOA NATON CBau;

q.(z) — conpoTueneHue koHyca CPT Ha rmybuHe z B eMHULEX HanpsKeHus;

7
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 13/170

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-59995-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=65603
https://gostexpert.ru/gost/gost-59995-2022?utm_source=pdf&utm_medium=65603&utm_term=page

FOCT P 59995—2022

G 1(2) — MOHWKeHHoe conpoTuBneHne koHyca CPT Ha rmybuHe z (gnsa ydeta obliero pasmeisa);

chav,1,5D — cpepHee 3HaveHue g (z) B uHTepeane 1,5 D nog v Hag naTon ceaw,

qc;tip — conpoTtueneHune KoHyca CPT Ha ypoBHe nATkI cBaw;

Q — npepensHas Hecyllas cnocobHOCTL CBaW MO FPyHTY nNof nATow (B rpadukax Q — z);

Qe — Hecylas cnocobHOCTbL CBaK (MO rpyHTY) Mo BOKOBON MOBEPXHOCTU MPU CKaTWK;

Q4 — Hecylas cnocobHOCTbL cBau (N0 rpyHTY) No BOKOBON NOBEPXHOCTH NMPU PACTSKEHUMN;

Qf:i’clay — CyMMmapHoe 3HadyeHWe NOBepXHOCTHOro TPeHWs CIOoeB [MWHbl B NMpegenax rpyHTOBOW
npobku (ona metoga 3 Ha ocHoBe CPT-30HOMpOBaHNKSA);

Qiim — npegenbHOe pacyeTHOe CONPOTUBIIEHWE TPYHTA MOA NATON CBaw;

Qp — HecyLlas cnocobHoCTL cBau (MO rPyHTY) NO TOPLIEBOW NOBEPXHOCTH;

Q, — penpeseHTaTUBHOE 3Ha4YeHWe Hecyllei cnocobHOCTY BEPTMKAlbHO HArpyXeHHoW ceaw,

Qr.c — penpes3eHTaTMBHOE 3HA4YeHWe HecylleW CMnocoBHOCTM cBau MpW BOABMMBAKOLLEN
Harpyske;

Qr — pernpe3eHTaTMBHOE 3Ha4YeHWe Hecylwen cnocobHOCTM cBau Npu BblAEpruBaloLlen
Harpyske;

S, — HeJpeHWpoBaHHag MpPoOYHOCTbL MPYHTA Ha COBW;

5,(2) — HeJpeHVpoBaHHadA NPOYHOCTL FPYHTA Ha COBMWI Ha rmybuHe z;

WwT — TOrWMHa CTEHOK CBaMu;

t — [OCTUrHyTOoe (MOBUMM30BaHHOE) 3HAYEeHWEe COMPOTMBMEHUSA T[pyHTa Ha OoKoBOW
MOBEPXHOCTKU MOorpyaemol ceau, 0bycnosneHHoe TpeHnem (4nsa rpadumkos { — z);

- — MakcumanbHOe 3Ha4YeHWe COMpPOTMBMEHMA T[pyHTa Ha OOKOBOW MOBEPXHOCTH
norpyxaeMoi ceau, obycrnoeneHHoe TpeHuem (ang rpacgpukoB t — z );

b — OCTaTO4YHOE COMPOTUBIEHME TPyHTa Ha BOKOBON NOBEPXHOCTK NOrpyxaemMoi ceaw (4ns
rpacukoB t — z );

y — nonepeYyHoe cMellleHre cBan (Ans rpadukoB p — y);

z — paccToaHue, OTCHUTLIBAEMOE BHU3 OT UCXOLHOI0 YPOBHS NMOBEPXHOCTU MOPCKOro AHa;

z — 3Ha4yeHWe OCEeBOr0 CMEeLleHWs 3aJaHHOW TOYKWM CBau AN pacdeTa COMpOTUBMEHWH
rpyHTa Ha BokoBOW NoBepXHOCTH (ONs rpaduKos t — z);

z — OCEeBOe CMEeLLeHWe HUKHEro KoHua ceau (and rpadwmkos Q — z);

Zg — paccTosfiHMe OT MOBEPXHOCTU MOPCKOro OHa A0 HWXHel rpaHuubl ocnabneHHoro cnos
Ons crnyyas oOHOPOAHOW rMUHbI (NS rpaduKoB p — y);

z' — OKOH4aTenbHoe 3arnybneHwe OTHOCMTENBHO MOBEPXHOCTM MOPCKOro AHa C y4eToM
oOLero pasmbiBa;

Zpeak — OCeBOEe CMeLleHWe cBau, NMpU KOTOPOM OOCTUraeTcsi MakcuMmarnbHOe COMpoTHUBREHWe
rpyHTa Ha 6oKoBOW NOBEPXHOCTH {,. (ANs rpadukos t — z);

Fiae — OCeBOe CMellleHue cBau, NMpu KOTOPOM AOCTUraeTcs 0CTaTOYHOE COMPOTUBIEHUE TPYHTa
Ha 6OKOBOW NOBEPXHOCTU .. (ANs rpaduKoe t — z);

o — Despa3MepHbId KO3(h(PUUMEHT Mpu pacveTe COMNPOTUMBIEHWS TPyHTa Ha OOKOBOW
MOBEPXHOCTWU AN CBA3HbIX IPYHTOB;

B — beapa3MepHbIn KO3 (PMUMEHT npu pacHeTe COMNPOTUMBIEHWUS TPyHTa Ha OOKOBOW
MOBEPXHOCTU ANA HECBSA3HbLIX TPYHTOB;

Bey — Yron TPEeHUs Ha rpaHuLe CTEHKa CBaW — NECOK MpK YCrOBMU NOCTOSIHCTBA 06beMa;

£c — Aedopmauns, COOTBETCTBYHOLWAA MOMOBMHE MaKCUMManbHOro 3Ha4YeHus gesuaTopa
HanpsKeHWH, ANs cny4as MArkon rmuHel (Ang rpadukos p — y);

o' — 9d)PeKTMBHOE 3HA4YeHWe Yyrna BHYTPEHHEero TpeHud necka Ans  TPexXoCHOro
OPEeHWPOBaHHOIO COCTOAHUS;

v — yOenbHbIN Bec rpyHTa B BOAE;

Ypile — yAOenbHbIA BeCc MaTepuana cBau (cTanb, 6eToH U T. n.);

Ywater — yOenbHblA BEC BOAbI;

TR.Pe — KO3a(hdhMLMEHT HaZeXHOCTW MO HecyLen CNocoBHOCTM CBau ANA PacyeTHOW CUTyauuw,
COOTBETCTBYIOLEN IKCTPEMAaNbHBIM YCITOBUSM;
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— KO3(PUUNEHT HALAEKHOCTU NO HECYLLEN CNOCOBHOCTKU CBau Os pacyeTHON cuTyauwmu,
YYUTHIBAKOLWEA MOCTOAHHBIE W NepeMeHHble Harpy3kd [Ans YCrnoBWA HOPMAanbHOMN
aKkcnnyaTaumm,

— napameTp, HeoBxooMMbIA ANs onpefeneHvs ko guuMeHTa a AnA rMuH Ha rnybuHe z
[paBeH s (2)/c',q (2)];

— 3dhpeKTUBHOE FOPU3OHTANBHOE HaMpsXeHWe B MaccuBe Ha rnybuHe z;

— adbekTUBHOE BEPTUKaNbLHOE HanpsikeHne B Maccuee Ha rnybuHe z;

— 23dhheKkTUBHOE BepTUKanbHOEe HanpsKeHne B MaccuBe noj NATOW cBaw;

— rmny6uHa obuiero pasmeiBsa;

— rnybuHa MecTHOro pazmMbiBa.

4.4 OGo3HayeHUsA A4Ns B3aUMOAEWCTBMA TPYHTa C KOHCTPYKUMEW ANsA BCMNoMoraTenbHbIX
NOABOAHBbIX KOHCTPYKLUUNA, Pali3epoB U BbIKWAHBIX NUHUA

D
f

Cc

max

T OSh

=

max

= g

<

(3]

smax

o Baa

[

Subss

ur

OWameTp BblKMAHOW NuHMK (TpyGonpoeoaa);

©e3pasMepHbiil KO3 PULMEHT, YUUTHIBAKOLLMIA LMKMTMYECKUIA XapaKTep Harpy>eHus;
©e3pasMepHbIi KO3MPULMEHT, YUNTHIBAKOLW WA (haKTop BPEMEHU;

6e3pasMepHbIi KO3 PULMEHT, YHNTLIBAKOLMA (PaKTOpP CKOPOCTH;

HayanbHbI MOAYMNbL cABWra rpyHTa (NMUHeHoe AedopMypoBaHne, manslie gedopmanumn);
nonepeyHoe (roOpM3oHTaNIbHOE) CONPOTUBIIEHNE TPYHTA,

MakCuMaribHOe 3HadYeHue npuBedeHHOro cekyuwero Mmoayna Ha guarpamme I'IepBViHHDm
Pa3rpy3ku nnu NnOBTOPHOTO HAarpy>xeHunA,

YUCMO NNACTUYHOCTU PYHTA;

KECTKOCTb 3KBMBANEHTHOW NpyuHbl (paBHa AQ/Az );

MOMNHOE 3HaYeHne HOPManbHOW KOHTAKTHON CUMbI;

©e3pa3MepHbIi KO3 PULMEHT HecyLLeh cnocobHOCTH;

MakcMManbHOe 3HayeHWe 3acacbiBalwllel cunbl (CMMbl OTpbiBa OT AHA) B pacyeTe Ha
eavHuLy onuHbl TpybonpoBoaa;

npefenbHOe CONpOTWMBNEHWE BHEAPEHW B T[PYHT B pacyeTe Ha efuHuly ONWHbI
Tpybonposoaa;

HeOpeHUpoBaHHas NPOYHOCTb IPYHTA Ha COBW;

HegpeHUpoBaHHasi NPOYHOCTb IPYHTA Ha CABWI MPW NPOCTOM CTaTUYECKOM COBUrE;
HeJpeHUpoBaHHas NPOYHOCTb Ha CABMI TPYHTa C HAPYLLUEHHOW CTPYKTYPOW;

nNpoLoSNibHOE COMpOTMBMNEHMEe TpyDbonpoBoda B APEeHWPOBaHHLIX YCNOBWMAX B pacyeTe Ha
eavHuLy onuHel Tpybonpoeoaa;

BepTMKanbHasa Harpyaka Ha Tpybonpoeop;

3arnybneHue HwxHen obpasyolel BoIKMOAHOW NuHUK (TpybonpoBoaa) B MOpCKoe OHO;
N3MeHeHWe BepTUKanbHOW cunbl (MpWM M3MeHeHun 3arnybrneHus) B pacyeTe Ha eguHuuy
OnNuvHbl TpyBonpoBoaa;

npupatlieHve 3arnybneHus;

nepemMeLleHne NoOAHATUA (OTPbIB OT gHA);

yron BHyTPEHHErO TPEHUA TPYHTa Ha rpaHule pasgena rpyHta u tpybonposoaa;
KoatbpuumneHT TpeHnsa TpybonpoBoda Mo rpyHTy;

OespasmepHbI KO3MPUUNEHT YCUeHWs (BepTHMKanNbHOM HecyLLled crnocobHocTN);
©e3pasmepHbIi KO3DHULMEHT, YUMTbLIBAKOLWWIA (hakTop BpEMEHU;

©e3pasMepHbi KO3 DULMEHT, YYMTHIBAKOLWL WA (DaKTOp CKOPOCTH;

MONoOBMHA yrna, COOTBETCTBYIOLLETO 3arnybrneHHON B IPYHT Ayre OKpy»XHOCTWU Tpybonposona

4.5 OBo3Ha4yeHUs ONA AKOper CUCTEM yaepXKaHusA

a — YCKOpeHWe rpaButalMoHHOIo nagarwero AKopA;
A — nnowank nansl 3arnyénsemMoro Skops;
Actr — addekTuBHas NNoLwanb NNy>XHOro AKOPS, 3aBucALLan 0T (OpMbl WU NNOLWEaAN NPOeKLMK;
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A — nrowanb BHYTPEHHEro MOMEepPeYHOro CevYeHWss BaKyyMHOro fKopsi-cBau (B xope
MOHTaxa CcO34aeTcs pas3pexeHne);

Ainside — nnowafb BHYTpeHHel DOKOBOW NMOBEPXHOCTW CTEHKW BAKyYMHOTO SIKOpPSi-CBau;

Ap — nnowagib NpoeKkuMn rpaBuTaLMOHHOIO AKOPS;

Atip — nrowagb NonepeyHoro Ce4YeHns HUXKHEro KOHUa aHKepHOW ceau;

Agall — cymMMa nnowagen BHYTPEeHHUX 1 BHELLIHUX CTEHOK aHKepHOW cBau;

B — LWMpKWHa nanbl 3arnybnsemoro aKops;

Cp — K03thDULMEHT CONPOTUBIIEHUS FPABUTALMOHHOIO NagakwLero skops;

f — KO3 PULMEHT TPEHUA MEXY Lenbio UM BUTbIM KaHAaTOM W NOBEPXHOCTLH MOPCKOTO
aHa;

Fy, — noGoBoe CONpOTUBNEHNE BHEAPEHUIO TPaBUTALMOHHOTO NagatLLEero AKops;

Fdrag — rmgpoguHaMmu4eckoe conpoTUBeHWe, AeWCTBYOLEE Ha rpaBUTaLMOHHbIA NajaroLw M
SAKOpPb;

F¢ — COMPOTMBIEHME TpeHust no OOKOBOW MOBEPXHOCTW TpaBMTALMOHHOIO NagalLlero
AKOpPS;

Fas — npefensHasa gepxallas cnocoBHOCTh NMYXKHOIO AKOpPS;

FOS,_ ial — KO3thPUUMEHT HAOEXKHOCTK NO Harpyake Ans cnyyas NpogoSfibHOro HarpyXeHus SKops;

FOS ombined — KO3 MULMEHT HAOEXHOCTH MO Harpyske Ans criy4as KoMGUMHUPOBaHHOTO NPOAONLHOTO
W NOMepeYHOro HarpyxeHus sKops;

FOS zieral — KO3 PUUMEHT HAOEKHOCTK NO Harpyske Ans cny4as nonepeyHoro HarpyeHus SKops;

H — ropu3oHTanbLHaa KOMMOHEHTa HarpysKu;

H — Oepxallasi cnocobHocTh 3arnybnaemMoro AKopsi Npy ropu3oHTanbHON Harpyske;

/i3 — [OnuvHa nanel 3arnybnaemoro skops;

Lo — [AnWMHa HaxogsALWerocs B KOHTakTe C MOPCKMM AHOM y4acTka LUenu unu Tpoca,;

m — Macca rpaBvMTalMOHHOIC nagaroLLero akops;

n — bBes3pa3mepHbIi K03 dULMEHT ANS pacyeTa AepXkallen cunsl 3arnybnsemoro akops;

N, — bDespasmepHbIi KoaddULMEHT ANA pacyeTa NnoboBOro CoNnpoTUBNEHUS 3a4aBNUBaeMO
aHKepHOn cBaw;

R — paspbiBHOE ycurnue SKOPHOW Lenu unm Tpoca;

Qiot — obuiee conpoTMBNEHMe 3a4aBNVMBaHNI0 aHKEPHOW CBaw;

Qqige — conpoTueneHue no GOKOBOM NOBEPXHOCTU aHKEPHON CBau;

Qtip — noboBoe CoNpoTMBIEHWEe aHKepHOW CBau;

3, — KO3 PULMEHT, YUUTHLIBAIOLWMWIA CKOpOCcTH AedopMaLn rpyHTa;

S, — nokasaTenb YYBCTBUTENbHOCTU FPYHTA;

S5 — HeJpeHWpOBaHHAas NPOYHOCTL B paccMaTpMBaeMON TOYKE;

Sy AVE — cpejHee 3Ha4YeHue HepeHUpPOoBaHHOW NPOYHOCTKW B Npeaenax 30Hbl paspyLleHus npu
pacyeTHOW rnMybyvHe BHEOPEHUA C Y4eTOM LIMKIMYECKOTo HarpyXeHu s;

Sy tip AVE — cpefHee 3HauYeHWe HeJpeHVWPOBAHHOW NPOYHOCTW MO pesynbTaTtaMm UCMbITaHWIA Ha
TPEexoCcHoe CxaTue, TPeXOCHOe pacTsXXeHWe M MPOCTOW COBWUM Ha YPOBHE BHeApeHus
aHKepHOW cBaw;

S, DSS — HeJpeHWpOoBaHHadA NPOYHOCTL MO pesynbTaram UCNbLITaHWA Ha NPOCTON COBMT;

t — Bpewms;

t — Bpems U3BJIEYEHNS aHKEepHOW CBaw;

v — CKOpPOCTb rpaBUTALNOHHOMO NagakwLero Skopsi;

v — BepTUKanbHas KOMMNOHEHTa CUrbl;

Wy — BecC B BOLE rpaBMTaLOHHOIO NagatLero Skops;

w' — BeC B BoJe AKOpS;

W' — yAenbHbIR Bec B BOAE Lenu unun Tpoca,

z — rny6uHa BHegpeHus;

AUreq — HeobxoguMoe paspskeHue ons 3arnybneHnsa BakyyMHOW aHKEPHOWN CBau;

AU — KPUTWYECKOE paspseHue, Bbi3biBakllee paspylleHue TFPYHTOBOW MpoBKM BHYTPH
BaKyyMHOW aHKepHOW cBawu;
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Uins — KO3(hpUUMEHT, XapakTepuayrwuin TpeHue Ha 6GOKOBOW MOBEPXHOCTW BaKyyMHOMR
aHKepHOW CBau WK rpaBUTaLMOHHONO NagalLlero SKops B Npouecce UX BHeagpeHus
B OHO;

v — Yy[OenbHbIA BEC TPYHTa B BOAE;

il — 3AMMUPUHECKNIA MOHMKAKOLWNA KOIMPULMEHT, YHUTLIBAIOLWNIA NPOrpeccupyowyo ae-

rpagaLmio NPOYHOCTHEIX XapakTEPUCTUK TPYHTa (dedopMaLUoHHOE pasynpoyYyHeHue)
NPy NOBLILIEHWW HArPY3KM BNNOTh A0 Pa3pyLIEHUs TPYHTa,;

p — TNMOTHOCTL *WOKOCTH;

0 — Yron HaknoHa SIKOPHOW NMUHKUK B TOYKE CKOBbI SKOPA (M3MEPEHHbLI OT ropu3oHTa);

0. xial — Yron HaknoHa AKOPHOW NMHUK B TOYKe CKOGbI SIKOpS (M3MEpEeHHbI OT ropusoHTa),
npv MpeBbILEeHW KOTOPOro npefenbHas Aepxalwas cura onpefensetcs ycunuem
BblpbIBaHUS;

O\ateral — Yron HakrnoHa SKOPHON NUHUK B TOUKe CKOObI IKOPS (M3MEpPEHHLIR OT roOpu3oHTa), npu

3Ha4YeHMAX MeHbLUE KOTOPOro npenenbHasa gepxalad cina onpegendaeTca ycunuem
NMPOTacKnBaHWA.

4.6 CokpalweHun

B HacTosawem CTaHOapTe NpUMeHeHbl cnefgyruine CoOKpalweHUa:

CFD — BeluMcnuTenbHasa rugponuHaMmuka (computational fluid dynamics);

CPT  — wcnblTaHWe KOHWYeCcKMM neHeTpomeTpoM (Mnu ctatudeckoe CPT-3oHaupoBaHue) (cone pen-
etration test);

CPTU — HenpepbieHoe CPT-ucnbiTanue (continuous penetration test);

SCR  — cTtanbHoW rmbkui pansep (steel catenary riser);

SRD — conpoTuBneHue rpyHTa 3abuske cBaw (soil resistance to driving);

ULS — npenensHoe cocTosiHWE NepBol rpynnel (ultimate limit state);

VLA  — akopb, HecyLlWid BepTUKaneHyto Harpyaky (vertically loaded anchor);

Kb — KoaphuuMeHT Ge3onacHoCTH;

MOH — meTog npoekTupoBaHUA Mo OOMNYCKAEMbIM HAMNPSKEHUAM;

MK3 — meToa KOHEYHbIX 3NTIEMEHTOB;

MYKH — meTog npoektupoBaHusa Mo npefernbHblM COCTOAHWAM C YacTHbIMWM KO3 dMUMEHTAMMN
HaAEXHOCTW,;

HH — HeKOHCONMUONPOBAaHHO-HePEeHUPOBAHHLIN;

OHC — obpaTHas Hecylwasa cnocobHOCT;

MBI  — nNpoTUMBOBLIDPOCOBLIN NPEBEHTOPR;

MBC — npepenbHas BbigepriBatoLwas cuna;

TKO — TOuYKa KacaHwus gHa (ons pan3epos, BbIKUOHbLIX IMHUA U T. n.).

5 O6wume TpeboBaHUA

5.1 O6wue nonoxeHnn

MeTogonorus NpoekTUpOBaHWS OCHOBLIBAETCA HAa MeToAe NpedenbHbIX COCTOAHWA C YacCTHbIMKU KO-
ahpuUMeHTaMn HAOEKHOCTHU, 8 UMEHHO, KO3MPULMEHTAMU HAOEKHOCTM MO Harpy3kam v no matepuanam
(cm. FOCT P 54483). TpeboBaHUs NO UCNOMNB30BaAHUIO B MPOEKTHLIX pacyeTax Tex UMK UHbIX 3Ha4YeHUin YacT-
HbIX KO3(PPULMEHTOB HAAEXHOCTU ANA pPasNUYHbIX pacyeTHbIX CUTyauuh NpuBefdeHbl B COOTBETCTBYHOLLMX
MEXAyHApOOHbIX CTaHOapTax Mo wenbdOoBbLIM COOPYKEeHUAM. TeM HE MEHEE UMEIOTCSA OTAEeNbHbIE BUOLI KOH-
CTPYKUWA/KOHCTPYKTUBHBIX CUCTEM, ONSA KOTOPbIX HE Obiny pa3paboTaHbl NOMOXEHUS MO MPOEKTUPOBAHUIO B
dopmate MYKH, 1 npy nx NnpoeKkTMpoBaHMUK UCNONbLIYTCHA APYrMe NOAXOAbl: HANnpUMep, NpU NpoeKTUpoBa-
HWW CUCTEM NO3ULMOHUPOBAHWSA M1agyqux Heghmeaal3onpoMbICiI08bIX COOPYXKeHuUl NCNonb3yTcs obLwme Ko-
acbduumeHTsl 6esonacHocTu (cM. FTOCT P 58773), x0Ta Npu 3TOM A5t NPOEKTUPOBaHWA SKOPe NPMMEHAETCS
MYKH.

Mo mepe pa3BuUTWUA LOKYMEHTOB Mo LWeNbdOBLIM COOPYXEHUsIM 1 [1] 0QHOBPEMEHHO NPUMEHSANUCH
TEPMUHBI «HOPMAaTUBHOE 3Ha4YEHUE» U «PENPEe3eHTaTUBHOE 3HAYEeHUE», KOTOPbIE MCMOML3YHTCHA U B HAacTo-
awem ctaHaapte. O6a 0603HaAYaKT 3HAYEHNA NEPEMEHHON C HA3HAYEHHON BEPOSATHOCTLI) HEMPEBLILIEHWS
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(7. e. oTcyTcTBME COBBLITMI peann3aunn HebnaronpuATHLIX CUTYaLUWA B YaCcTW 3HAYEHWIA STON NepeMeHHOoM) B
TedeHne HekoToporo Bas3oBoro nepuopa (kak nNpasBvno, oAWH rog). B HeKoTOpbIX pacyeTHbIX CUTyaLMAX MO-
ryT ObITb UCNONb30BaHbI BA HOPMATKMBHLIX 3HAYEHUA — BEPXHEE U HMXHee. Ecnu HopMaTuBHbIE 3HAYEHUA
Henb3s ONpefenuTb Ha OCHOBE CTATUCTUYECKMX JaHHbIX, MMBO Korga cTaTUCcTUYeckoe pacnpeneneHne Hems-
BECTHO UMW ecrniv COOTBETCTBYHLIWE AaHHbIE OTCYTCTBYIOT, TO MOXET YKa3blBaTbCH HOMWUHAMBHOE 3HAYeHue.
VMcnonb3oBaHue Takoro noaxoda B COMETAHWW C BbilleYKa3aHHbIMW 3HA4YEeHUAMU KO PULMEHTOB HadeXHOo-
CTW MO Harpya3kam M No Matepuanam npegnonaraeTt, 4TO reoTexHWYeckne MccrneqoBaHus W NPoLecc Npoek-
TUPOBaHMs OCHOBaHMS (hyHAaMeHTa) NpMBEAYT K CO30aHUI0 NPoeKTa LWeNbhoBOro COOPYXKEHUsI C COOTBET-
CTBYHOLLMM YPOBHEM HAOEXHOCTU, KOTOpoe BydeT NONHOCTLIO COOTBETCTBOBATL TpeboBaHuam FOCT 27751 u
FOCT P 54483.

KosthdpuUMeHT HagexHoCTU No Matepuany ons rpyHTa (KO3aULUEHT HAOEXHOCTU MO IPYHTY) MOXET
ObiTb BblpaXeH B BWAE OTHOLWEHWS HOPMaTUBHOTO 3HAYEeHWs COMPOTMBMAEHUA COBUrY HEAPEHWPOBaHHOMO
rPyHTa K peanu3oBaHHOMY B YCNOBUAX PABHOBECHOMO COCTOSHWA HAaMPsXKEHWIO cOABWra Unu Kak OTHOLLEeHUe
HOPMaTUBHOIO 3HA4YeHWs TaHreHca penpeseHTaTMBHOrO 3Ha4YeHus yrna BHYTPEeHHero TPeHWsA K TaHreHcy yrna
BHYTPEHHEro TpeHusi, COOTBETCTBYIOLLEro PpaBHOBECHOMY COCTOSIHUIO. KOoahpULMEHT HaaeXKHOCTU No MaTte-
puany He JonXeH npuHuMmaTbes Huke 1,25, Ero 3HaveHrne MoXeT YTOUHATLCS C y4eTOM COBOKYMNHOCTM OaHHbIX
no NocrneacTBUsM pa3pyLlUeHWs, TOYHOCTU WUCMOMb30BAaHHOMO METOAa BbIYUCAEHW UMW HeonpeneneHHOCTU
napamMeTpoB MOAENW, a Takke cnocoba onpefeneHns HOPpMaTUBHON NPOYHOCTUN TPYHTA.

Takke crnefyeT yYMTbIBaTb NPU3HaHHbIE NMPAKTUKM NPUMEHEHWS BLIYMCIIUTENBHBIX NpoLeayp v ocobeH-
HOCTW NpPOaHanu3MpoBaHHbIX MEXaHW3MOB YCTONYMBOCTH. PexoMeHayeTca B HeCTaHA4apTHbLIX PacyYeTHbIX Cu-
Tyauuax npuberate K 06OCHOBAHHOMY yBenMUYeHUo Ko3dduuMeHTa HAOeXHOCTU No Matepuany, ocobeHHo
B CMy4asix, KOraa paccmaTpyMBalTCa HOBbIE TUMbl KOHCTPYKUMIA U/MnK onblT paboTel ¢ AaHHbIMK FPYHTOBbLIMY
YCMNOBUAMU OTCYTCTBYET UMMM HE3HAYMTENEH.

MeTogonorus npoektuposaHua MYKH B HacTosiwem cTaHgapTe npegnonaraer UCNob30BaHWe 3Have-
HWIA KO3(h(PULMEHTOB HaAEXHOCTU MO Harpy3kam v Matepuanam, KOTopble AOMKHbI NPUBOAUTL K ODLLeR Ha-
OeXHOCTU dhyHOaMeHTa, CONOCTaBMMON NO CPaBHEHWIO C NOMy4YaeMoin Ha OCHOBE UCMONb30BaHWA METOL40M0-
rmn npoekTupoBaHus MOH, 3anoxeHHOW B anpobrMpoBaHHOM Ha NPakTUKe OOKYMEHTE 10 MPOEKMUpPOBaHUID
MOPCKUX cmalyuoHapHbIx nnamagopm [1]. XoTs pekoMeHO4aLMn Mo NpOeKTUPOBaHUMIO B HACTOSALLEM CTaHOapTe
M B [1] BonblUel YacTbio COrMacoBaHbl, cneayet UMeTk B BUAY, YTO MPW OMpPederneHHbIX YCIOoBUAX MeToabl
MYKH v MOH moryT nprBogMTh K pasnuuuam B pesynsratax pacyetos. [Ang BeINONMHEHNA pacyeToB MOPCKUX
hyHOameHmMoes npakmu4yecku eceeda HeobxooumMo NpyBneYeHne cneumanncToB-re0TEXHUKOB.

®yHOaAMEHT OOMMKEeH MpPOeKTUpOoBaTLCA Takum 0bpas3om, 4ToBbl OH MOr BbiEpKMBaTb CTaTUHECKUE W
OVUHaAMUYEeCKne — NOBTOPAKLLMECH, a TAKKe NEePexo4Hble — Harpy3ku (Harpysku oT BO3OeNCTBMSA TMOPoOMeTe-
opornorudeckux bakTopoB OOIMKHEI ONpefenaTbcs ¢ y4eToM nonoxeHun FOCT P 57148), He Bbi3biBas 4pes-
MepHEIX gedopMaumii unu eubpaumnn coopyxeHus. Ocoboe BHMMaHWE O0MKHO OblThb yaeneHo 3ddekTam
NOBTOPALNXCA WU NepexoiHblX BO3AEUCTBUM Ha OTKNUK KOHCTPYKUUW COOPYXEHWS, a Takke Ha NPOYHOCTb
NogAepKMBaKLWKNX rPYHTOB. [LoMmkHa y4YMThbiBATLCSA BO3MOXHOCTb [ABMXEHWMIA MOpckoro gHa. [lobbie Bo3gein-
CTBUSA Ha aneMeHTbl hyHAaMeHTa B pesyrbrarte Takux CMeLLeHnn OOMKHbI Y4UTbIBaTbCcA B pacyeTax. Cnenyet
OLEHWBaTb BEPOATHOCTb HapyLleHUs NPUPOAHOr0 COCTOSHWA MPYHTOB OCHOBaHWA B pesynbTate YCTaHOBKMU
HanpaeneHua Unu BypeHns Hernybokol ckBaXuHbl (cM. 9.12). HeobxooMMo OTMETUTL, YTO MOMOXEHWS Ha-
CTOfILLIEro cTaHAapTa He B MOMHOW Mepe NPUMEHWMb! B OTHOLLEHUU creluduyYeckux rpyHTOB, TaKUX Kak Kap-
DoHaTHbIe rpyHTHI [cM. A.6.4 (MpunoxeHue A)], BynKaHW4Yeckne Neckn U1 BbICOKOUYBCTBUTENbHbIE IMHHBI.

[eocTexHuMYeckne uccneqoBaHWsA W MPOEKTUpOoBaHWe yHAaMeHTa OOKHbI BbINOMHATECA KOMMETEeHT-
HbIM MepcoHanoMm ¢ kBanudukaumneni 1 onbITOM, He0bXxoaUMbIMK ONA NPUMEHEHNSA HACTOSALLEro cTaHgapTa.

[MpumevaHmne — B cnyyae HeobxognmocTv Mnu Lenecoobpa3HoCTM NOMyYeHWA ANA MPOEKTMPYEeMOro coopy-
XeHua knacca Poccuiickoro MOpPCKOro pervctpa Ccygoxo4cTBa NpoekTMpoBaHve hyHaaMeHTOB M CUCTEM SIKOPHOTO MO3K-
LIMOHUPOBaHWA cneayeT ONONHUTENBHO BhINONHATE Ha ocHoBe [2], [3].

5.2 PacyeTHble cuTyauuMm U KoaPuLUMeHTbl HageXHOCTH

YKazaHns 1 pekomeHOauWy No COCTaBy pacyeTHbIX CUTyauui, KoTopble HeobxooMMo paccmaTpuBaTh
C COOTBETCTBYHLLWMW 3HAYEHUAMU KOIDDULMEHTOB HAOEXKHOCTM NO HArpyakam, NpUBOASATCH B CNeayLmx
OOKYMeHTax:

- ONA CTauMOHapPHbLIX CTalbHbIX LWeNb(OBbLIX COOPYXEeHUn — [4];

- ONA cTauMOHapHbIX DETOHHBIX LWenb(OoBLIX COOPYXKeHUn — [5];

- ANS NnaBy4unx WenbgoBbIX coopyxeHun — [6] u FTOCT P 58773;
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- ONS camMonogbeMHbIX MOPCKUX BypoBbix ycTaHoBok — OCT P 59997;

- [ANA COOpYXEeHW apKTU4ecKoro wensdpa — [7].

KoadhdpruMeHTLl HageXHOCTW NO HecyLlen cnocoBHOCTH, OTHOCSALLMECS K pacyeTy cBalHbIX hyHOaMEH-
ToB, npuBeaeHbl B 8.1.1. KoadhduumeHTsl HagexHOCTU No Matepuany, ucnonsayemMsle npu pacyera gpyHaa-
MEHTOB MEJIKOro 3anoxeHusd, npueenersl B 7.3.1 1 7.3.3. Npu oueHKe yCTONYMBOCTU (PyHAAMEHTOB MENKOro
3aMnoXeHWA pacHeTHOe 3Ha4YeHne CONpPOTUBMNEHNA rPYHTA BbIYMCAAETCH NyTEM YMHOXEHUSI HOPMAaTUBHOIO CO-
NPOTUBMEHUS TPYHTa Ha KO3MDULMEHT HAOEKHOCTM MO MaTepuany. 3To OTNMYaeTcs OT MPaKTUKKM pacyeTa
cBaW, rae ko3 PUUMEHT HAAEXKHOCTW MPUMEHAETCSH K HOPMaTUBHOMY 3HAYEHWMIO HecyLLei cnocobHocTy dyH-
OaMeHTa.

CneumanbHele TpeboBaHUS 1 METOAbLI PACUETOR, a TAKXKE KPUTEPUN NMPOEKTUPOBAHUA ANA AUHAMWYe-
CKUX Harpy3ok B yCNOBUSX 3eMIieTpsicenuin cogepxatca B [OCT P 57123.

5.3 HopMaTUBHbIe 3HAa4YE€HWUA XapaKTepPUCTUK rPYHTa

B aTom nogpasgene npueeaeHsl obLiMe NpUHLMNBI U METOAMYECKMEe yKaszaHus No BbIBopy HOPMaTUBHBIX
3HaYeHW XapakTepPUCTUK rpyHTa, cooTBeTcTBYWNX MYKH. TepMuH «rpyHT» (rpyHTOBas Torlia) UCNonb3yeT-
€Sl B COOTBETCTBUM ¢ nonoxeHuamu MOCT 27751 n FOCT P 54483. B koHmeKkcme Hacmosaw,e2ao cmaHdapma
3TOT TEPMUH B onpeferneHHbIX acrnekTax 3KkBUBaneHTeH TePMUHY «MOPCKOe OHO», KOTOpbIW onpeaeneH B 3.15
nB FTOCT P 59996.

lMpy oueHKe HOpMAaTWMBHBIX 3HAYEHWA XapPakTepPUCTUK TpyHTa HeoBxoAMMO y4MThiBaTk cregylolme
acnekThbl:

- onpefeneHne HOPMaTUBHOIO 3HAYEHWS;

- AOnyLweHus, NpUHUMaeMble B pac4eTHON MOAENU;

- KOMWYEeCTBO M Ka4yecTBO MCCMenoBaHWi Ha NNolwajke CTPOUTENbCTBA, aHanu3 BO3MOXHbBIX cnocoboB
BIUSIHWA BHELLHEN cpefbl, BKNoYas hakTopbl HEAOCTATOYHOCTM AaHHbLIX U HETOYHOCTU 3HaHWM,

- KayecTBO UCXOAHbIX AaHHbIX, BKNOYas reornornyeckme aHHble U Mu3nyeckn 40CTOBEPHbIE 3HaYeHNs;

- M3MepseMble KONMYeCTBeHHbIE XapaKTepUcTUKU PU3NYeCKMX BENUYNH, KOTOPbIE COOTBETCTBYIOT U SiB-
NATCA penpes3eHTaTUBHLIMKU A5 COBOKYMHOCTU CBOMCTB, YYUTLIBAEMbIX B pacyeTHOW Moaenu;

- COOTBETCTBYKOLLME KO3IMDPULMEHTE Unu dyHKUMM NpeobpasoBaHusa OfA nepecyeTa CBOWCTB, MOMy-
YeHHbIX MO pesynsTatam nabopaTopHbIX U/MNY NoneBkIX UCTBITAHKWIA M C MOMOLLBIO OPYTMX METOAOB, B CBOM-
CTBa, KOTOpPble COOTBETCTBYIOT AONYLLUEHWUAM, NPUHATHIM B PacHeTHON moaenu;

- MNOrpeLHOCTN N3MEPEHUI, HETOYHOCTb KO3MMMULIMEHTOB NepecyeTa, a TaKkke cTaTUCTU4ecKas U3MeH-
YMBOCTb;

- NPOCTPaHCTBEHHAas U3MEeHYMBOCTL CBOWCTB rPyHTa B NMpefenax Kaxaoro nnacra;

- CHWXKEeHWE M3MEeHYMBOCTM ApYrMx hakTOpOoB C MOMOLLBIO COOTBETCTBYIOLWMX METOA0B (eCcnu uMeeTcs
[0CTaTOMHOE KOMUYEeCTBO AaHHbIX).

[ononHuternbHbIe yKasaHus No onpeaeneHnio HOpMaTUBHbLIX 3HAaYeHWI XapakTepUCTUK rPYHTOB Mpu-

BeaeHbl B A.5.3 (mpunoxeHue A).

5.4 WcnbiTaHUA U KOHTPONbLHO-U3MepUTeNbHaA annapaTypa

Korga umeetcsi HeonpegeneHHOCTb B OTHOLLIEHWM CBOWCTB OCHOBAaHWS, CregyeT BbIMONHATE UCMbITaHNS
MNW yCTaHaBMNMBATbL KOHTPOMNbBHO-U3MepUTENbHYO annapatypy. [na Bcex TMNOB MOPCKUX COOPYXEHWI BbINOI-
HEHWE M3MEepeHW W OCYLUECTBIEeHNWEe MOHWTOPWHIA 3KCMMyaTauUOHHbBIX XapakTepuUCTUK B X04e CTPOUTENb-
cTBa 1 aKcnnyaTauum dyHaaMeHTa ABnseTcs 06593aHHOCTbI0 onepaTopa u APYrMx 3anHTepecoBaHHbIX NNL.

MeToapbl UCNbITAHWIA U M3MEPEHUA MOTYT ObITb Pa3NMYHbIX BUAOB. Hike yKasaHbl OCHOBHbIE U3 HUX.

a) HarpysouHble ucnbiTaHUs W/MNK MoAenbHbIE UCNbITAHWSA

Harpy3oyHbie UcnbITaHus, MOAeNbHbBIE UCNBITAHUA UMW KPYNHOMACLUTabHble NoneBbIe NCMbITAHWA Che-
AYET BLIMONHATL B CUTyauusx, KOrga MMEeeTcs 3HadymTenbHasi HeonpeAaeneHHoCTb B Moka3atensax Hecyluewn
crnocobHocTk diyHOamMeHTa, a TakkKe Korga acnekTsl 6e3onacHocTW W/vny nokasaTenyu 3KOHOMWYEecKoW ad-
heKkTMBHOCTM TPebyHT AONONHUTENBHOIO MCCneaoBaHusa U 060CHOBaHUA, HanpyUMep, Koraa:

- KOHdourypaumsa dyHoameHTa CUibHO OTNIMYAETCH OT BapUaHTOB, OJ19 KOTOPbIX UMEEeTCs ONbIT 3KCMMy-
aTaumw;

- TPYHTOBBbIE YCMOBWA 3HAYMTEMNbHO OTNIMYAKTCA OT TEX, ANS KOTOPbIX MMEETCA OMbIT KCANyaTauun;

- MpegnaralTca HOBble METOAbI CTPOUTENLCTBA UMW OEMOHTaXa;

- CyLecTBYET BbICOKas CTeneHb HeOoNnpeneneHHOCTU B OTHOLEHWW NOBEAEHWUs KOHCTPYKLUUK UK ee
dyHOameHTa.
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b) BpemeHHas ycTaHOBKa KOHTPOJSIbHO-U3MEpPUTENbLHOM annapaTypbl

KOHCTPYKL MW COOpYXKeHWUa UK ee oyHOaMeHTa OomkHbl 060pyaoBaThbCA BPeMEeHHOW KOHTPOIbHO-M3-
MepWUTenLHON annapaTypoi B criydasx, Kkorga:

- peanuayeMblil MeTo CTPOUTENLCTBA NOAPa3yMeBaeT Hanuune gaHHbIX U3MEepeHuid Ansa ocyllecTene-
HWS KOHTPOMSA onepaLuii;

- Ons peanuayemMoro Metofa CTPOUTENbLCTBA OTCYTCTBYET UMW MMeeTCsl B HegoCcTaToMHOM oGbeme onbIT
NpeaLwecTByOWEro NPUMEHEHHNS.

c) KoHTponbHo-uaMmepuTensHas annapaTtypa NocToAHHOMo AeNCTBUS

KOHCTPYKLMSA COOPYXEHUs UNW ee pyHOaMeHTa OoMmkHa 6biTh 060pyOoBaHa NOCTOAHHOM KOHTPOMNbHO-
U3MepUTENbHOWM annapaTypoil B cnydasx, koraa:

- BesonacHocTb Unu paboTa dyHgameHTa (HanpuMep, UHTEHCUBHOCTE W/WMK cxema NpUnoXxeHus Ha-
rPY30K) 3aBUCUT OT aKTUBHbLIX onepauuii — Tex UMM MHbLIX MOPCKUX, CTPOWNTENbHLIX, TEXHOMOTUYECKUX U T. 1.
onepauuii, BLIMOMHAEMbIX PA30BO UMK HA PeryrnsipHOi OCHOBE Ha AaHHOM COOPYKEHWMU;

- KOH(urypaumsa yHOaMeHTa, rpyHTOBbIe YCIOBUS UK HAarpy3ku CYLLECTBEHHO OTNIMYAKTCS OT Tex, Mo
KOTOPLIM UMEETCS NPaKTUYECKUA ONbIT;

- cyllecTByeT HeobXogMMOCTb MOHUTOPWUHTa MoBeaeHus Bcero dyHoameHTa B 4YacTW BHeApeHWs B
TPYHT, OCaA0K, HAKMOHOB U APYrux napameTpoB ero paboThi;

- MPUMEHSIEMbIA METOZ AeMOHTa)a nogpasyMeBaeT Hanu4ue JaHHbIX U3MepeHWin Ansi OcyLecTBeHus
KOHTpONs onepauui.

6 UcxopHble gaHHBbIe OANA reoMexaHM4eckou Mmoaenu oCHOBaHUA

6.1 OGwmMe nonoxeHnA

OnpepeneHne reoTeXHUYECKUX YCMOBKI, a TAaKXKe OLIEHKY reonornyeckmx onacHoCTen U COOTBETCTBYHO-
LMX OrpaHuyeHnin HeobxogMMo MPOBOAMTbL C MOMOLLBbI KOMMIEKCHOTO M3yYeHWs NAowanku CTpouTenbCcTBa
Ha OCHOBe reo13N4eCcKMX NccneoBaHui, OLEHKN reonoruyeckux YyCnoBun, MCCcneoBaHusa CBOMCTB MOPCKO-
ro rpyHTa 1 recTeXHUMYeCcknx pacyeToB. [eoduamyeckne nccrnegoBaHns OOMKHbI DbiTh BbIMOMHEHb B NepBO-
oyepefHOM nopsiake, Ytobbl obecneunTs MOEHTUMKALMIO ONACHLIX FreONOrMYecKUXx NPoLecCcoB 00 Hadana
nccrnegoBaHUs CBOMCTB AOHHOIO rpyHTa. JononHuTteneHble ykasaHusa npuseaeHsl B fOCT P 59996.

C6op reouanyecknx OaHHbLIX OCYLLECTBNSETCA ANA pa3paboTKn WHXeHEepHO-reocnorudeckon Moge-
M B LeNISX NpaBWUibHOMO y4eTa 0CODeHHOCTeN MpoLecCOB OCadKOHaKOMMeHUs, a Takke ApYruX NpUpogHbIX
MPOLIECCOB M recnormyecknx ocobeHHocTen nnowagn. Meodunsnyeckne gaHHble TakKe WCMoMNb3yloTCs, YTo-
Obl NOMOYb B MHTEPMpEeTauMm CcTpaTurpauyeckoro paspesa Ha OCHOBE AaHHbIX MHXEeHEePHO-reonorm4ecknx
CKBaXWH C Lenblo OonpefeneHns NpocTpaHCTBEHHON U3MEHHYMBOCTU B Npedenax nnoLwankq, a Takke ansa on-
TUMU3ALUN MEeCTOMNONOXEHUA NpeanaraeMbiXx 0O0bEKTOB CTPOUTENLCTBA. BKNoYeHne reoTEXHUYECKMX OaHHbIX
B MHXEHEpPHO-TeONIOTMYECKYH MOLENb NO3BONSAET OLUEHUTE OXMUOAaeMOe BO30eNCTBUSA re0norMyeckux YCrnoBun
Ha UCKYCCTBEHHble 0OBbEKTHI, TaKMe Kak COoOopYKeHus, TpyDonpoBoabl, SSKOPSt M YCTbS CKBaXWH.

6.2 Neodmanyeckre nccneqoBaHUA BepxHeil YacTu paspesa ¥ NOBEPXHOCTU OHa

VccnepoeaHus (reoduranyeckumMu M ApyruMu MeTo4amun) BepxHeil 4acTi paspesa U NoBepxHOCTU OHa
MoO3BONSKT NONYYMThk OaHHBIE O CTpATUrpacun rPYHTOB, reonorMYeckMx 0CoBEHHOCTAX y4YacTka, Takux Kak
OMNON3HM, B TOM YWCMe POTALUMOHHBIE, YCTYNMBI, YKNOHbLI UMW M3pEe3aHHOCTL MOPCKOTO [Ha, rpsi3eBble ByNKaHbl
W COMKW, 0BBanbl, necyaHble BOMHbI, pa3fioMbl, AManupbl, 3p03MOHHbIE MOBEPXHOCTU, ra3onposBneHus B oTo-
EHUsIX, ra30Bble CUMbl, NorpebeHHbIe KaHarnbl, natepansHas M3MeHYMBOCTL MOLLHOCTK crnoes. MnowaaHoe
pacnpefeneHve crnoee NpPUAOHHOTO TPYHTOBOrO MaccuBa MOXeT BblTb KOPPEKTHO HaHeCeHO Ha KapTy, ecnu
YCTaHOBINEHO XOPOLLEe COOTBETCTBUE MEXIY MHXEHEPHO-TeonornyecknmM BypeHnemM 1 4aHHLIMU NONeBbLIX UC-
MbITAHWIA, a TaKKe pesynsTaTaMy reothn3nmyeckoil CbeMK MOPCKOro AHA, YTO AOMKHO BGbiTh NOATBEPXAEHO B
OTYETE MO UHKEHEPHO-TEONOrMYECKUM U3bICKAHUSAM.

Tunbl oBopynoBaHUs ANs BbINONHEHUS reodr3nYecknx NCCreaoBaHNii BEpXHen YacT paspesa BKMHo-
yawT B cebs:

a) 9XOonoTbl M LUMPOKOMOMOCHbIE BaTUMeTpuyeckne cuUcTeMbl (B KOTOPbIX MCMONb3yeTcs Habop pas-
NWUYHBIX AManasoHoB paboTel 6aTUMeTpUYeckoro oGopyaOBaHUs), C MOMOLLLI KOTOPLIX ONpendensitoT rmybu-
Hy MOpSi U MOPCONOrMiD MOPCKoro AHa. [Ons MOpCKOro OHa C YCNOKHEHHbLIM penbedom LUMPOKOMNONOCHbIe
CUCTEMbI UMEIT MPenMyLLEecTBO, NOCKONbKY obecneymBaoT Gonee BbICOKYH MMOTHOCTL OaHHLIX U Nydliee
onpedeneHve WM3MeH4YMBON Tonorpadun. batumeTpuyeckue MccneqoBaHUsi criegyeT COMpoBOXAaTe U3Me-
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PEHUSIMW TIPUITMBOB 1 pacyeTaMu COOTBETCTBYLWMX nonpasok. CerdcMuyeckne gaHHble 3D, nonyyeHHole B
Lensix NpoekTUpoBaHUs paspaboTky 3anexen, Takke NPeacTaBnsAlT NonesHy UHMOPMaUWio Ans co3gaHus
BaTUMEeTPUYECKMX KapT Ha rMyBoKOBOAHbLIX y4acTkax. ITW JaHHbIE CNeayeT MCNonb3oBaTh TOMbKO ANS Npeg-
BapUTENbHBIX OLIEHOK, MOCKOMNbKY UX paspelleHne MOXeT BbiTb NopsiaKka HEeCKONbKUX METPOB — B 3aBUCMMO-
CTW OT UBMEHUUBOCTU BaTUMeTpuUM;

b) OoOHHBIE akycTMYeckue npodunorpadbl (HacTpanBaemble M3MepuUTenbHbIe NpeobpasoBaTenu) aeH-
TUPULUPYIOT CTPYKTYPHLIE 06LEKTLI B Npedenax npunoBepXHOCTHLIX OTIOXKEHWIA.

n pumMmedvyaHune — Cuctembl Takoro Tuna MOTYT TakXe npenoctaBnATb OaHHble OnA OTOﬁpa)KEHVIFI rpaHuubl
«BoAa — OHO» WU anA BUudyanniauuvy NnOBEPXHOCTU MOPCKOro OHa;

C) cerAcMMYecKne UCTOHHWMKKM, Takne Kak bymepsbl (mpubopsi ¢ anekmpoduHaMuyeckumMu Usny4amensgmu)
UMM MUHU-CNIapKepbl (Mpubopbl ¢ 3NeKMPOUCKPOBLIMU U3TyYamesIaMu), MOryT onpenenaTb CTPYKTYpy npu-
6nvanTtensHo Ha rmy6uHy 0o 100 M Hke noBepxHocTU AHA. OAUHOYHEIE UMW HACTPauBaeMble rPyNNUPOBKM
CrapkepoB, MHEBMOMYLLEK, BOAAHBLIX NYLIEK WX ra30B3pbIBHbIX CEACMOUCTOYHMKOB MOTYT ONpeaensiTs CTPyK-
Typy MaccuBa Ha GonblumMx rmy6GuHax U yBA3bIBaTk MNONyYaemble AaHHbIE C AAHHBIMU MMyBOWHHBIX ceiicMnye-
CKMX MCCrefoBaHWiA konnektopa. CurHanel 0T CEMCMUYECKOr0 MCTOYHUKA NMPUHWMAIOTCS OJHOKaHaNbHbIMU
aHarnorosbIMW UMW MHOTOKaHanbHbIMKU rtuapodoHamu. Lindpoeas obpaboTka 3anuMcaHHbIX CUrHanoB ynydia-
€T Ka4yecTBO 3aMUCaHHbIX M306paXxeHUid 1 yaanseT NOCTOPOHHWE LWYMbl, & TaKKe KpaTHble BOMHbI 3aMUCaHHbIX
CUTHarnoB;

d) annapatypa anst paboT MeTogoM NpernoMieHHbIX BOIH MOXeT o6ecnednTs nonyyeHne nHpopmauuu
no cTpatndmkauum NPUOOHHOIO TPYHTOBOIO MaccuBa B Npeaenax Heckornbkux MeTPOB OT MOBEPXHOCTU MOp-
CKOro [Ha.

Tunel o6opydosaHust ONs 8bIMOTHEHUS «8U3yalbHbIX» 0CMOMPO8 8KMoYam 8 cebs:

a) rugponokatop 60koBoro 063opa, KOTOPbIA NPeaoCTaBNAET OaHHble ANs onpejeneHnsi 0GbeKToB Ha
[HEe MOps U ANs OLEHKU oTpaxaTenbHOol cnocoGHOCTU NOBEPXHOCTU OHA.

MpumeyaHue — MamepeHna oTpaykeHHOro pacCcesHUA OT HEKOTOPbIX LUIMPOKOMOMOCHBIX CUCTEM MOMYT TakkKe
NpenocTaBuTL MHGopMaLWo 0 Mopdonoruu;

b) akyctnyeckne npodunorpadsl (cMm. nepevmcneHue b) Beiwe).

MoMWMMO [aHHbIX WHXEHEPHO-TeONOrMYeCKMX CKBaXKWMH MONEe3HbIMW ANnd KanubpoBKW pe3ynbTaToB M
yMNy4lleHWa paspeLueHns recnorn4eckon nHopmMaumn ABNAKTCS AaHHblE 0TOOpa NPUMNOBEPXHOCTHLIX Npob
OTNOXEHWA C UCMOMNb30BaHWEM IPaBUTALMOHHOIO, NMOPLUHEBOrO, YepnakoBoro Unu BubpaumoHHoro npoboot-
BopHuka, a Takxke pesyneraThl ctatudeckoro CPT-3oHAMpPOBaHWA rpyHTa BOOML reoduandeckux npodunein.

[na nonyyeHus OONONHUTENBHON MHOPMAaLMKA O NOBEPXHOCTM MOPCKOro AHA PEKOMEHYETCs NpoBOo-
OWUTb NpsMble BuaeoHabniogeHns NoOBepXHOCTW OHA C MOMOLLbI0 KaMep, YCTaHOBMEHHbIX Ha OUCTaHLMOHHO
yrnpaBnsieMblx NOABOOHbIX annapatax (ROV) unv aBTOHOMHbIX NogBogHblx annapartax (AUV), a Tarkke Habno-
deHusa ¢ obuTaemoro NogBOAHOrO annaparta. [onyyYyeHHble BuoeodaHHble MOryT DbITh TakKe WCMNofb30BaHbl
ONs NOATBEPXKAEHWUS UMK AETANU3aLUN re0NorMYecknX YCrnoBMin MOPCKOro OHA.

6.3 MH)KEHEPHO-I’EOHOFH‘-IECKBH Mogenb U MHEHTMCPHKBHMH OnNacCHbIX reonorMv4ecKUx npoueccoB

6.3.1 O6wKre nonoxeHun

XapakTtep, MHTeHCHMBHOCTbL 1 MepMUof MOBTOPSAEMOCTH NOTEHLMaNbHO aKTUBHbIX re0NorMyeckux npoLec-
COB clneayeT oleHMBaTk Ha OCHOBE UCcnefoBaHui nnowankn. KoppekTHoe aHanuTMyeckoe MoaenvpoBaHue
MoxeT obecneunTs nony4vyeHwe BXOAHOW MHOpMaUUK ONs OLEHKU BO3AENCTBUS aKTUBHBLIX reonoruyeckmx
NPOLECCOB Ha KOHCTPYKLUUW U hyHAAMEHThI. M3-3a HeonpeaeneHHOCTel, CBA3aHHLIX C onpeAeneHueM Xapak-
TEPUCTUK 3TUX NPOLIECCOB, NONe3HbIM ANs paspaboTky KpMTepUeB NPOEKTUPOBAHUS MOXET OKasaTbCs napa-
MeTPU4YeCcKUiA Noaxom.

WHxkeHepHo-reonornyeckas mMogens paspabaTtbiBaeTcs ¢ y4eToM npefnonaraemoi UCTopuM mnpouec-
ca ocagkoHakonneHus. Neoduanyeckme gaHHble crnegyeTr MHTEpnpeTUpoBaTh B paMKax NPUHATON rMnoTessl.
OGbekThl B Npeaenax 0gHOro 1 TOro e recrnoriMyeckoro nepuoaa cneayeT kapTupoeats BMecTe. OBbekThl, He
CBSI3aHHbIE C KOHKPETHbLIM MpOoLeccoM, criefyeT KapTMpoBaTth pasgenbHo. Mpu HeobxoaumocTy BbibpaHHas
CXeMa KapTUPOBaHWUS OOMKHA NOoABepraTbCsl KOPPEKTUPOBKE B LIENAX AOCTUMEHUS COMMAacOBaHHOCTU MeXay
AaHHBIMK 1 Mogenbio. MpegnonaraeTcs, YTo NO peaynsTatam aTana reonornYeckoro MogenupoBaHus B oT-
yeTe 0 reoTexXHUYecKUxX NCcrnefoBaHNAX OKasblBAETCH BO3MOXKHbBIM MpeacTaBUTh XapakTep pas3BuTUs reonoru-
Yyecknx 06BLEKTOR BO BPEMEHU U OLEHUTL, Kakoe BAuUAHWE MOeHTUMOULUPOBaHHbIE 06LeKTLl CMOryT oKkasaTb B
OyOyLiemM Ha WHXEHEpHbIE COOPYKEHMS.
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HekoTtopble Hanboree TUNWYHbIE FEONIOMMYECKME MPOLLeCChbl, ABMEHWsT U YCnoBMA obCyxaaloTca B
6.3.2—6.3.7.

6.3.2 CeMCMMYHOCTb pahoHa

TeppuTOpUs CUMTAETCA CEACMOONACcHONW HAa OCHOBE UCTOPUYECKUX 3anucell o 3eMneTpsaceHusax (Mx Jac-
TOTE WU MHTEHCUBHOCTW) UMW HA OCHOBE CXEeMbl TEKTOHMYECKOrO panoHMPOBaHWA peroHa. [JononHUTenbHYH
vHbopmauuwo cm. B FOCT P 57123.

AHann3 ceMcMUYHOCTW BKMO4aeT B cebsi nccnefoBaHue BO3MOXHOW HEYCTOMHMBOCTU NMPUAOHHbLIX FPyH-
TOB BCNEACTBME PasKWXKEeHWs, NOLBOAHbLIX OMOM3HEN, BbI3BaHHbIX CENCMUYECKOW akTUBHOCTBLIO; pacronoxe-
HUEe celcMOreHHbIX PaznoOMOB OTHOCUTENbHO Nnolafky; ocoBoro xapaktepa ABMXEHWA rpyHTa, NporHosu-
pyeMbIX B TeYeHWe KU3HEHHOro LMKMa COOPYXEHWUs, a TaKKe OLEHKY OXMOAEMOro YPOBHSA CEWCMUYECKNX
BO30ENCTBUI ANS NnaHupyemelx onepauuii. CoopyKeHua Ha MenkoBoAbe, NOLBEePKEeHHLIE ONacHOCTH LyHa-
MW, OOSKHbI BbITh OLEHEHbI C TOYKW 3pEHMSA NOCNEACTBMIA PE3yNbTUPYOLWNX BO3AENCTBUNA.

6.3.3 Paznowmsbl

Ha HekoTopbIX MOPCKMX aKBaTOPUAX NIMOCKOCTU pa3NoMOB MOTYT MPOCTUPATLCA A0 NOBEPXHOCTU OHA U
HecTu B cebe yrpo3y HEKOHTPONUPYEMbIX BEPTUKATNBHBIX U TOPU3CHTaMNbHbLIX cMeLleHid. CMelleHne paznoma
MOKET BO3HWKHYTL B pe3ynbTaTe TEKTOHWMYECKON akTUBHOCTW, MUTpaLUn briongoB 13 rnyboKuxX KONMneKkTopoB
WNW ANMTENbHOW Non3yyecty, obycnoBneHHOW KpynHomacLuTabHoM ceaumeHTalmmen unn apo3unein. Pasamelye-
HMe 06bEKTOB B HENOCPEACTBEHHON BNM30CTM OT PasnoOMOB, Nepecekarl X NOBEPXHOCTbL MOPCKOro AHa, no
BO3MOKHOCTU AOIMKHO ObITh UCKMIOYEHO.

Ecnu B cuny kakux-nubo npuuvH npegnonaraeTcs pa3MelleHue COOpYXeHWs BOMM3WM MoTeHUManbHO
aKTUBHLIX pPa3roMOB, NPU MPOEKTUPOBaHMM HEODXOOUMO YYUTbIBATb BO3AEWCTBME CMeLLeHWst pa3nomMa Ha
dyHOameHT B Oyayuwlem. Ecnu ycTaHOBNEHO, YTO 3TU 3(heKThl BO3AeNCTBUS HeCcyT B cebe noTeHUMansHyw
yrpo3y, HeobXxo4MMO OLEHWUTb MHTEHCMBHOCTb M BPEMEHHYIO LKAy npegnonaraeMbliX CMeLLeHWA 1 MCNoMb30-
BaTb COOTBETCTBYHOLLUE PE3yNnbTaThl NPU NMPOEKTUPOBAHWKA COOPYXEHWNA.

6.3.4 HeycTtoW4MBOCTHL MOpPCKOro gHa

[OBeumxeHne MOPCKOTO AHA MOXeT BbiTh BbI3BAHO M’MOPOAMHAMUYECKUM OaBMEeHWeM OT MOPCKWUX BOMH,
3eMNeTpPACEeHUAMN, COBCTBEHHBLIM BECOM IPYHTA, Pa3noXeHWeM ra3oruapaTos, BbIX040M MeNKo3anerawLlero
rasa, cMelleH1ueM pasnomMoB UMK APYrMMK reonorndeckumu npoueccamu. Crnabble, HEKOHCONMMONPOBaHHLIE
OTNOXEHMS, 3aneralpLme B MecTax, rae HabnogaeTcs 3Ha4nTernsHoe BONTHOBOE AaBreHne, MoryT oKasaTbCes
HEeYCTOMYMBLIMU JaKe NPW 04eHb ManbIX yrrax HakfoHa NoBepXHOCTW AHA. 3eMNeTPSACeHWs MOryT Bbi3biBaTb
ob6pylleHMe NoaBOOHBIX CKITOHOB, KOTOPbIE ABMANUCH YCTOAYUBLIMKM Nog OelcTBUeM COBCTBEHHOTO Beca U
BOIH.

EbicTpoe ocagkoHakonneHue (Takoe, Kak B Cny4Yae akTMBHO pacTyWMX OenbT), HU3Kas NpoYHOCTb
FPYHTOB, COGCTBEHHLINA BeC TpyHTa, a Takke BONHOBOE AaBreHWe NpeacTaBnswT coboil OCHOBHbIE aKTO-
pbl, KOHTPONMMPYOLWME reonorMyeckne NpPoOLEecchl, B peaynbTaTe KOTOPbIX MPOMCX0QMT MOCTOSIHHOE CKIOHO-
BOE ABWXEHWE rPYHTOBLIX Macc. B 3Tux ycnoBusax npu NpoeKkTUpoBaHUM HEOBXOANMO YYMTbIBaTh ahheKTI
KpynHOMacLITabHOro ABMXKEHWS! OTNOXKEHWIA (rps3eBbie ONOM3HW M 0BpYLIEHUs) Ha yYyacTkax, NoOABEPKEHHbIX
aKTMBHOMY BOMHOBOMY [OaBIEHMWIO, CKMOHOBLIE ABMXEHWSA BCINEACTBMUE NMPOLIeCCOB NOM3yvyecTu B rpyHTax Ha
y4acTkax, HenocpeAcTBEeHHO He NOABEPXKEeHHbLIX BOMHOBOMY BO3AEWCTBUIO, a TaKKe BO3MOXHLIe MNoCneacTBUS
achchekToB pasMbiBa U/UMWM HAKOMMEHWS OCAAKOB ANA paboTkl KOHCTPYKUMIA hyHaamMeHTa.

Ob6bem uccnegoBaHWi NIOLWAAKA HA Y4acTKax NOTeHLUMAaNbHOM HeYCTOMYMBOCTU JOMKEH BKITHOYATL Bbi-
ABNeHne MeTacTabunbHbIX reonormyecknx o6bLeKToB BENU3N NNowaakM 1 onpegeneHue Muandecknx xapak-
TePUCTMK TPYHTA, HEOBXOAMMbLIX ANA MOAENUPOBAHWSA U KONMWYECTBEHHOW OLEHKW OBUMEHWA MOBEpXHOCTM
OHa.

OueHKa Ha OCHOBE reoTeXHWYECKUX PacYeToB NapamMeTpoB ABVKEHWI FPyHTa Kak yHKL MK MyGuHbI OT-
HOCMTENbLHO NOBEPXHOCTU AHA MOPSA MOXET MCNOoMNb30BaThCA ANS NPOrHO3MPOBaHUS BO3ASWCTBUIA Ha anemMeH-
Tbl KOHCTPYKUWUW. [eonormyeckre UCCnenoBaHus, UCNonb3ayloline uctopuyeckne GatumeTpudeckme AaHHble
UNW onpegeneHne Bo3pacTa OTNOoXEHWA, MOryT BbITk UCNONB30BaHLI ANA KONUMYEeCTBEHHON OLIeHKM CKOPOCTH
0CaKOHAKOMMEeHUs B X04e pacyeTHOrO KU3HEHHOTO LIMKMa COOpPYXKeHUs.

6.3.5 Jpo3uA gHa M NepeHoC 0cagKkoB

Pa3MblB (3p03us gHa), onpefenseMblil Kak nepemMelleHne rpyHTOB MOPCKOTO AHa OT BO34eNCTBUS Nbaa,
BOIH, TeYEHUI 1 paboThl ABMXKUTENEN CYA0B, CONPOBOXAAETCS YAaneHuem rpyHTa B pasnuyHbiX Mo pasMepam
30HAX Ha MOPCKOM [He. Jpo3unsi MOXET BO3HWKATL B pe3ynsTaTe ecTeCTBEeHHbIX reornormiyecknx/nuTogmHamu-
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YEeCKMX NMPOLLECCOB MM MOXET OblTb TEXHOrEHHO 06YCNOBMNEHHOW W BbI3bIBATLCH Pa3fMYHbIMU AOHHBIMMW CO-
OPY>XEHUAMMW, NepeKkpbIBaOLLUMKU ECTECTBEHHbIE MOTOKW HAHOCOB HAa MOPCKOM AHE.

Kak nokasbiBaloT HabnwogeHus, N3amMeHYnBOCTb penbedda MOPCKOro OHa MOXHO OXapakTepu3oBaTb Kak
COBOKYMHOCTb HECKOMbKMX (hakTOPOB:

a) nokarnbHbIA pa3mbiB:

- KPYTOHAKMOHHLIE KOTNOBUHbBI Pa3mbiBa BOKPYT 3NeMeHTOB (DyHOAMEHTA, Takux Kak OTAenbHble cBau
WIW KyCT cBaw;

b) obwwnin pasmbiB:

- pas3MblBaeMble Ha HebonbLy rMYBUHY y4acTkM BOMbLON NPOTAKEHHOCTU BOKPYT COOPYXeHMWA, oby-
CNOBMeHHble rmobanbHbIM MTMAPOAMHAMWYECKUM BO3AENCTBMEM Ha COOPYXEeHWe, B3auMOBMUAHNEM HECKOIb-
KMX COCELHWMX COOPYKEHWUN UMW CAOXHBIM B3aUMOLENCTBMEM TUNA «BOMHEHUE — TPYHT — COOPYKEHUEN;

c) obllee OBWXEHME MOPCKOrO JHa 3a CYeT nepeMelleHus nec4aHbiX BanoB, JONMH U OTMenei, KOTo-
poe UMeeT MecTO U NPU OTCYTCTBUM COOPYKEHUS:

- Takue OBWXEeHWS MOryT NPUBOAWTEL K OOHOHANPAaBNEeHHOMY NOHWXKEHU/NOBLILEHUIO YPOBHS OHA UMK
K NOBTOPSIOWNMCH UMKITaM Takux ABMEHWA. YCTaHOBKA WMCKYCCTBEHHbLIX COOPYXKEHW CnocobHa W3MeHATb
MECTHbIA PEXMM TPaHCMOPTa OTNOXEHWUIA, YTO MOXKET YCUMMBATL 3PO3UI0, Bbi3biBaTk OCAAKOHAKOMMEHUe, HO
MOXET M HE OKa3blBaTb CYLLECTBEHHOMO UTOrOBOTO BO3AENCTBUS.

Pa3MbIB MOXET NPUMBOAUTL K CHUKEHWUIO BEPTUKANbHON U BOKOBOIM Noaaepkku yHOAMEHTOR, BbI3biBas
HeXenaTenbHY JOMOMHMTENBHYIO ocaaky yHOAaMEHTOB MENKOro 3an0KeHUs 1 NOBbILLIEHHbBIE HANPSXXEHWA B
CTPYKTYPHbIX anemMeHTax dyHaameHTa. Korga cyllecTByeT BEpPOATHOCTL pasMblBa, 3TOT hakTop Heobxoammo
HENOCPeACTBEHHO yHUThIBaTh B pacdeTax u/unu paspabatblBaTb TEXHUYECKUE PELleHNUs Mo ero ocnabneHuno
[cm. A.8.1.4.2.7, nyHKT g) n A.8.5.6 (npunoxeHwne A)] do yposHs, He npedcmasnaru,e2o yepo3bl 0714 be3onac-
HOCMU 3KCTyamauyuu COOPYXeHUS 8 meYeHue pac4yemHo20 cpoka CryXbbl.

6.3.6 MpuOoHHLIN ras

Hanuune BuoreHHOro vnu NeTporeHHOro raza B NMOPOBOW BOAE MeIKO3anerawlux rpyHTOB ABMSAET-
CA Ba)XHbIM acneKkToM NpoeKTMpoBaHusa dyHaameHTa. MpupoaHelil raz B rpyHTOBOM MaccuBe MOXET ObiThb
nubo razoobpasHbiM (MPUCYTCTBYET B BUAE rasa, pacTBOPEHHOMO B HAXOAALWENCH B NOPOBOM NPOCTPaHCTBE
XMOKOCTM, unu B Buae ceobogHoro rasa), nubo cBA3aHHbIM C BOAOW B TBepOoi popmMe (M3BECTHOW, Kak ra-
3orngpartbl). [TOMUMO TOro, YTO 3TO OCMOXHSET BypeHue reoTexHUYEeCKUX CKBaXKWMH B XOOE recrorM4yeckoro
uccnegoBaHua nnowanku (cm. FOCT P 57123) n bypeHue rmyboknx HedTAHbIX CKBaXWH, (DakTop Hanuuus
Menko3anerawLwero rasa gormkeH 6biTb YY4TEH NPW UCCNENOBaHWWM CBOWCTB FPYHTOB OCHOBaHUA. ddekTbl
pPacTBOPEHUA U paclUMpeHns rasa B U3BMNeYeHHbIX 0Bpasuax MoryT okasaTb BMUsIHWE Ha pe3ynbTaTel nabopa-
TOPHbIX NCCNENOBAHUIA U NPUBECTU K UCKAXKEHWIO 3HAYEHWIA XapaKTEPUCTUK re0TEXHUYECKNX YCITOBUA.

6.3.7 OcegaHuAa MOpPCKOro gHa

XapakTep rpyHTOBbIX YCNOBUI, a Takke NpoLecchl B KONMEKTOpe U Npouecc M3BnedYeHns yrneBoaopo-
[OB [OMKHBI BbITh UCCNEAOBAHbLI C TOYKU 3PEHUSA BO3MOXHOCTU Pa3BUTUSA OCEAAHWUA MOPCKOro AHA B TEMEHWE
XM3HEHHOTO UMKMa MectopoxaeHus. Oxuaaemas BennynHa ocegaHMa MOPCKOro gHa, obycnoBneHHas cxa-
TUEM KOMIMeKTopa, A0MmkHa BbITh yUTeHa Npu HasHa4yeHUW KNupeHca (BO3BblLlLeHUs Nanybbl Ha MOBEPXHOCTLIO
MOPs1) NPOEKTUPYEMOTO COOPYXKEeHWUs. BennynHa ocegaHns NoBepXHOCTU MOPCKOro AHAa 3aBUCWT OT pa3MepoB
KOMNIEKTOpa, CXMMAEMOCTU MOPOS KOMMeKTopa M NporHo3npyemMoro nageHus AaBrneHus.

6.4 KapboHaTHble rpyHTbI

Mpwu BLINOMHEHUW WCCNEAOBAHUA MMOLAA0K, reornorMyeckoe CTPOEHMEe KOTOpLIX He u3ydeHo, nubo
pPacnonoXeHHbIX Ha TEPPUTOPMMU, ANA KOTOPOW W3BECTHO WNW NpeanonaraeTcs npucyTcTBre kapboHaTHbIX
0cafKoB, HeoBxoOMMO NMPUMEHSTb AMArHOCTUYECKWE METObI, MO3BOMAKLLME YCTaHABNMBATL HANUYME Kap-
GoHaTHBIX TPYHTOB. ECnu neckn Wnu unbl, HAXOASAWMECH B OCHOBaHUNA COOPYXEHWSA, COAEepKaT KapOoHaTHbINA
matepuan B gonax csbiwe 15 %—20 %, 3170 MOxeT oTpuuaTenbHO ckasaTbcs Ha paboTe dyHaameHTa, w
Torga cnegyet paspabaTbiBaTe cneunanbHy NporpaMMy MoneBbix U NabopaTopHbIX UCNbITaHWiA [cMm. A.6.4
(npunoxeHue A) u FOCT P 57123].
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7 MpoekTupoBaHue PyHAAMEHTOB MEJIKOro 3arnoXeHUsA

7.1 O6wuMe nonoxeHunA

®yHOaMeHTbl MENKOro 3anoxeHns B KOHTEKCTe HacTosILLEero cTaHaapTa BKMoYatoT B cebsl oyHAaMEHTHI,
pasMellaemMble HenocpeacTBEHHO Ha MOPCKOM AHe Bea 3arnybneHus, a Takke 3arnybneHHble yHAaMeHThbl C
MaKCMMarnbHbIM 3anoXeHeM, paBHbIM NONOBYHE MWUHMMAanbHOro pasaMepa B nnaxe, T. . ANng KoadduumeHTa
3arnybnexuns He Boiwe 0,5. MNpeacraBneHHbe METOOMYECKUe YKa3aHMsa MOryT GbiTb UCMOMNb30BaHbLI NPU Npo-
eKTMpOoBaHUK yHOAMEHTOB ¢ KoaddurumeHTom 3arnybnenus oo 1,0, ogHako B 3TUx cnydasx Heobxogumo
3aKnoYeHre cneunanucTa-reoTeXH1Ka no pesynstatam AONONHUTENBHOTO M3YYeHUs AaHHbIX.

lMpumeyarue — [Npu 8biNonHeHUU pacdemos HeobxoduMo ucnonb308ams makol nodxod (nubo onucaHHbI
8 HacmosweM cmaHOapme, nubo npednazaemeiti Cl1 369.1325800.2017), komopeill obecrnievusaem 6onee xecmkue
mpeboeaHus Kk HadexHocmu u bezonacHocmu gyHOameHma.

PacyeTHble dOpMynbl, MPUBOAMMbBIE HWXKE ANS OLEHKW YCTOMYMBOCTW (MepBas rpynna npeaenbHbix
COCTOSIHWIA) M NMPWUrOAHOCTM K HOPMAanbHOW 3KCNnyaTauuu no nepemMelleHuaM (BTopas rpynna npegenb-
HbIX COCTOSIHUI) (PYHOAMEHTOB MEJKOrO 3aroXeHWsi, OCHOBaHbLI Ha TEOPETUYECKMX PeLUeHUsX ANs crnydaes
NPOCTOWM CTPYKTYpPEI FPYHTOBOTO MaccuBa W MAeann3MpoBaHHOW peakuuu rpyHTa (MOCTOSIHHAA WNu fUHeNn-
HO yBenuuMBawLasca ¢ rmyBuHOA MPOYHOCTL UMW KECTKOCTb TPYHTa U MEeXaHU4Yeckue CBOWCTBA FpyHTa B
MONMHOCTLI APEHUPOBAHHOM UMW HEAPEHWPOBAHHOM COCTOSIHUM). POPMYNbl CnegyeT NPUMEHsITh TOMbKO AN
pacyeTHbIX CUTYauWid, OOUHAKOBbLIX C TEMUW, AN KOTOPbIX OHWU BbINK NONyYeHbl, UMW ANA TaKMX, ANs KOTOPbIX
UX MPUMEHUMOCTb MOXeT BblTb 06ocHoBaHa. JononHUTeNbHblE QOPMYTbl, KOTOPbIE MOTYT MCMNONb30BaTLCH
Ansi pacyeTos, NpuBeaeHsb! B A.7 (npunoxeHue A) BMecTe ¢ 0BCyKaAeHUeM orpaHUUYeHUn U ansTepHATUBHBIMY
nooxoaamu.

B HacTosilem pazgene paccMaTpyBaKTCH BOMPOCHI MPOBEPKU NO NpeaernbHbIM COCTOSHUAM, XapakTe-
puaytowmmM paboTy rpyHTa, U He 3aTparMeBaroTcs Bonpockl obecneyeHus LeNOCTHOCTM KOHCTPYKUMKU dyHaa-
MeHTa. B kayecTBe 06LMX ykazaHuii Heobxo4MMO OTMETUTL CreayroLlee:

- W3Ha4anbHO NPUMBOAUMbIE PEKOMEHALWKM NpeHa3HauYanucs Ans pacdeTa BpeMeHHbIX (DYHOAMEHTOB,
TaKMX Kak JOHHble MNUTLI ¢ HernyBokon 1BKon ona NnaTtopm TUNa «4KEKeT», UCNOoNb3yeMble AMs YCTPOi-
CTBa BPEMEHHOIO ONMpPaHMA Ha OHO B XOJ4e CTPOUTENbCTBA, B NPEnNOnoXeHUn aeanmu3nMpoBaHHbIX rpyHTO-
BbIX YCMOBUW;

- NpeacTaBneHHble METOAbl NPUMEHSAITCA ANA PACcyYETHbIX CUTYaUWIA C OCHOBHbLIMKM COYETaHUSIMUK Ha-
rPY30K, BKMIOYAKLWMMK NOCTOSIHHbIE HArpy3KW W NepeMeHHble (BPEMEHHbIE) HAarpy3ku, B COCTaBe KOTOPbIX
Ansi yno6cTBa pacyeToB OTAENBHO BLIAENSAOT HArPY3KM OT NPUPOLHbLIX BO3AEACTBUI (BETPA, BOMH U TEUYEHUI,
Apeidytollero nNbaa); ecnu Harpysky NOPOXAATCA NEePeXoiHbIMU UMW LUKNUYECKMMIA BO3OENCTBUAMM, TO
OHW TPAKTYHOTCA Kak KBasucTaTuyeckue. B cnyqasx, korga Tpebyetcs BbinonHeHne Gonee CnoXHbIX gMHAMU-
YeCKUX Pac4eToB C YHETOM UHEPLUMOHHbBIX HArpy30K Ha KOHCTPYKLWWM COOPYXKEHUS UINN TPYHTLI OCHOBaHMWA (Ha-
npumep, Npyu CeMCMUYeCKOM BO3OEWCTBUM), HEOOX0AMMO NpOBeaAeHUE CreumnanbHblX MCCNeaoBaHWiA;

- OaHHble pekoMeHZauuu Takke MoryT BbiTb MPUMEHEHL! MPU NPOEKTUPOBaHUU (DYHOAMEHTOB COOpY-
AEHUA ANWTENbHON IKCNnyaTaumMn. 3T0 ONYCKaeTcs NPUMEHUTENBHO K PACHETHBIM CUTYaLUsIM C NMPOCTbIMM
cxeMamu NpPUNoXeHUsa HarpysoK M ANns NPOCTbIX recnornyecknx ycnosun. PekomeHgaumm MoryT ObiTeb Takke
NpVMMEHeHbI B Criy4Yae, ecnv BO3MOXHOe paspylleHue dyHOaameHTa NpuBedeT K nepemelleHuam (nocTyna-
TenbHbIM W/MNKU YINOBLIM), ANsl KOTOPbIX NOATBEPXKAEHBI MUHWMATBHLIE MO CBOMM XapakTepucTUKam 3KOmo-
rMyeckme M aKOHOMMYECKWe MOCNeAcTBUS, a Takke NocrneacTsvsa B 06MacTi NPOMbILLMIEeHHON Be3onacHocTH
(ecnu Takne ONYCTUMbIE YPOBHW MOCNEACTBUIA YCTAHOBNEHbI AEACTBYHOLLMMU HOPMaMW);

- Ons BLINOMHEHUSI PACYETOB NPU NPOEKTUPOBaHUWM (PYHOAMEHTOB MENKOro 3anoxeHusa B Gonee cnox-
HbIX MPUPOAOHBLIX YCNOBUSAX W, COOTBETCTBEHHO, pacyeTHbIX CUTyauusX (CMoXHOe recnornyeckoe CTpoeHue
OCHOBaHUS, pasHOoHanpaBneHHbIe UMKIIMYecKMe Harpysku, B TOM YWCMe CUTyauun C CyLleCTBEHHbIM U3Me-
HeHMeM [aBMeHUsl Ha OCHOBaHWe BCNEACTBWE NepeMeHHOCTU YPOBHS MOBEPXHOCTM MOpsl) Heobxooumo Mc-
nonb3oBaHve Gonee TOUHbLIX ansTepHaTUBHBLIX NOAXOAO0B. [py aHaNW3e CNOXHBIX PACYETHLIX CUTYaUUiA Ans
noaoTBEPXKAEHUS TOTO, YTO KPUTEPWUM NPOEKTUPOBAHUS BbIMOMHSATCH, MOTYyT BbITh UCMONL30BaHbLl Pa3NUYHbIE
nepenoBble pacyeTHele METOAb!, HanpuMep Takue, kak MKO-mogenuposaHue. OLEHKY NpeaensHoro cocTos-
HWA MO KPUTEPUIO BbAePrvBaHNSA/0TpbIBA HEOOX0AMMO BLIMOMHATL C AeTanbHbIM UCCNef0BaHNeM CreayoLWmX
acnekToB: OTpMLaTeNbHOe NopoBoe AaenexHve (3pdekT npucoca), aare3voHHble U UNLTPALWOHHBLIE Xapak-
TEePUCTUKW TPYHTa, NYyTU APeHUpOBaHWA, ANUTENbHOCTb BO3AEWCTBUW, reomeTpus dyHaameHTa. B cnyyasix,
KOraa MCKMYeHbl APYrMe KpUTUYECKME MEXaHW3Mbl PA3pyLUEHUS CUCTEMb! «(DYHOAMEHT — COOPYXXEHUEY
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(Hanpumep, oToeneHue yHgaMeHTa OT MOPCKOTO AHAa BCNEeACTBUE OPEHMPOBAHKSA), OLEeHKa COMpPOTUBNEHNUS
BblAEPTMBAHUI0 MOXET ObiTh BbINOMHEHA C MOMOLUBLK NPEACTABMEHHbLIX HUXe U B A.7 (npunoxeHue A) cooT-
BETCTBYHOLUMX POpPMYN AN HECYLUeh CnocOBHOCTH NO FPYHTY NPU CXUMAaKLLUX HAarpy3kax, Ho paccMaTtpuBast
«0BpaTHbIA» MexaHW3M UcueprnaHusa Hecylllel CNocoBHOCTY NMpU pacTArMBaKLWKMX Harpy3kax;

- MpW pacyeTax MacCUBHLIX COOPYXEHUR (BETOHHLIX, CTanbHbIX, KOMOUMHUPOBAHHLIX) C (PYHOAMEHTOM
rpaBUTaLMOHHOIO TUMA, a TaKKe MOPCKMX MOBUMbHBIX BYpPOBbLIX YCTaHOBOK TpeboBaHWsA HacToAWero pasgena
AOM¥HbI BbITe 4ONOMHEHBI W/WN MOaVULKMPOBaHbI ¢ y4eToM TpebosaHui, npuBegeHHbix B FOCT P 59997,
[6] v [8].

Bo MHoOruMx cutyauusix onpaBaaHo nprvMeHeHwe yHOAaMeHTOB, NMOAOLUBA KOTOPLIX CHabxeHa No KOoH-
Typy 10O0YHOW KOHCTPYKUMWEN, BepTuKansHele pebpa KOTOpO MpOHUKaKT B MOpckoe oHo. Ecnu nnowagb
dyHOameHTa 3HauuTenbHa, MOXeT noTpeboBaTbCcsa pasmellleHne BHYTPY OKM OONONHUTENBHLIX pebep, cos-
AalLWwnx nog Nogowwson yHaameHTa otcekn. Hanudme 1o6kn B bonbwmHcTBe cnyyaes (l) noBbiwaeT ycTon-
4YnBocTb chyHaameHTa, (Il) ymeHblwaeT gecdopmaunm dyHgamenta v (1) ymeHblaeT pasmbiB MOPCKOro OHa B
OCHOBaHUW pyHOaMeEHTA.

Mpw NnpoekTUpoBaHuU yHOAMEHTOB MENKOro 3anokeHus, cHabxeHHbIX OKOW, BHeOpAeMOi B MOPCKOe
[OHO, criefyeT yYuThIBaTh CriefyolulMe acnekThl:

- HeobxoOUMO COOTBETCTBYHOLLEe 0DOCHOBaHME Mpu NepeHoce NapameTpoB Harpy3ok, OeNCTBYHOLLMX
Ha MOBEPXHOCTU AHa, Ha YPOBEHb KOHUOB pebep 106kK, kak onncaHo B A.7.2.3 (npunoxeHune A);

- MpW OLEeHKEe YCTOMYMBOCTW Ha OCHOBE Harpy3oK, AeNCTBYLWMX Ha ypoBHe pebep wbkun, Heobxogmumo
BbIMOMHWTL MPOBEPKY, YTO BHegpeHne pebep B OCHOBaHWE SBMSETCH 4OCTATOMHbIM ANS NpegoTBpalleHmns
pa3pyLUEeHUs TPYHTa BHYTPU OTCEKOR DKW, UTO MOXET CHU3UTb 00LLYI0 HEeCyLLY cnocobHocTs. MUHMMansHo
Heobxogumasa rmybuHa BHegpeHus OKK B Bonee NpouHbIN FPYHT Ans obecnedYeHusl 3TOro yCrnoBMsa COCTaB-
naet npubnuantensHo ot 1/10 go 1/5 oT MexpebepHOro paccToaAHUs, NPU 3TOM TOYHbIE 3HAYeHUsT 3aBMCAT OT
reonorM4ecKoro paspesa KOHKPETHOW NAoLWaAKM U Harpy3oK Ha oyHaameHT. PacdeTHoe 3HaveHne Heobxoaw-
MOTO BHELAPEHWS OOMKHO BblTb NOATBEPKOEHO COOTBETCTBYIOLMM PaCHEeTOM C YHETOM UCXOAHbIX OAaHHbLIX MO
nnowagake;

- TpebyeTca OLEeHUTbL peanu3yeMocTb HeobxoauMmoro BHeapeHus wbku. B cnyyae, ecnu nonHoe BHe-
OpeHune bkM HeJoCTUXUMO, HeoBXOOUMO NPOBeAEeHME OOMOMHUTENBHOIO pacdeTHOro o6O0CHOBAHWUS YCTOM-
UYMBOCTU hyHOAMEHTA.

7.2 Metogonorm4yeckue ocHOBGI

7.2.1 OBwue NpUHLUNLI

Mpu oueHke YyCTOMYMBOCTU (HYHAAMEHTOB MENKOrO 3anoXeHusi HeobxogMmMo PyKOBOACTBOBATLCS Crie-
AYRLWAMKA 06LLMMW NPUHLKMNAMU:

- UcyepnaHue HecyLlen cnocobHOCTM C BOBNEYEHUEM rMyBUHHBIX COBWIOB NpedcTaBnsieT coboi mexa-
HM3M paspyLleHnUs C KPUTUYECKUMKU COYeTaHMSAMK BEpPTUKANbHOMO cMelleHns, BOKOBbIX CMELLEHWA UMK Ha-
KMOHOB (DyHAAMEHTa; McHepnaHue Hecylei cnocobHOCTM N0 CXeMe MMAOCKOro cABvra UnW NoBopoTa npes-
cTaBnseT coboi MexaHu3Mm pa3pylleHus, Npu KOTOPOM yYHAAMEHT CMeLlaeTcs UMW BpallaeTcs TOMbKo B
FOPU30OHTANBHOW NNOCKOCTH;

- pacyeTbl YCTOWYMBOCTU DYHOAMEHTA BLINOMHSATCS N0 METOAY NPEAENbHbIX COCTOSHUIA (MeToay npe-
[ENbLHOro PABHOBECKS), B KOTOPbLIX 06ecnevymBaeTca paBHOBECUE MEKY COBOKYMHOCTLI PACYETHLIX HArPYy30K
M pacyeTHbIM COMpoTMBReHveM. [pu aToM HeobxoAMMO onpedennTb CXemMy U PacrofioXeHWe B FPYHTOBOM
MaccuBe KPUTUYECKOro MexaHu3ma paspylleHus (rpedesibHbie cOCMOSHUSA nepsol epynnsl), koTopble B 06-
Lem criyyae 3aBUCAT OT pacyeTHbIX Harpy3oK, recrnorMYeckoro paspesa OCHOBaHUA U reoMeTpun dyHaamMeH-
Ta. HeobxoamMMo Takke BLIMNOMHWTL OLEHKY YPE3MEPHbIX (KPUTUYECKWUX) CMeLLeHnd 1 aedopmaunii rpyHTa
OCHOBaHus (npedenbHbie COCMOsIHUS 8MOpoU epynnbl); B Criyvyae He4onyCTUMbIX 3HAYEHUA PEKOMEHAYETCSH
BLIMNOMHEHWE PACYETOB MO YCNOXHEHHBIM METOAMKaM, obecnednBaolLnmM nonyveHne 6onee TOYHbIX pesynb-
TaToB;

- pacyeTbl, BbINOMHSEMbIE HA OCHOBE anbTepHaTWMBHbLIX METOAO0B, OOMKHbI codepxaTb 0DOCHOBaHue
BCEX cAenaHHbIX NPeanonoXeHwin u nodmeepxO0eHue, Ymo Ucronb30saHue NpUHImMoao Memoda He npuso-
Oum K CHUXeHUK HadexHocmu yHOamMeHma;

- 3HAYEHWs PACYETHbIX HArpy3oKk cnegyeTt OnpefensTh C y4eTOM pacydeTHOro Cpoka 3KcnnyaTtauum co-
OPYKEHUS;

- MPW BbINONIHEHUK MPOEKTHBLIX pAc4eToB HEOBXO0AMMO Y4MTbIBaTh CYLUECTBYIOLMIA YKNOH NOBEPXHOCTH
MOPCKOr0 Ha, a TakKe JoMYCTUMble OTKMOHEHWs (pyHaameHTa OT FOpU30HTanu nNpu cTpouMTenscTee. Jonyctu-
MbIA Yron HaknoHa yHaameHTa JomkeH BbiTb yKa3aH B MPOEKTHOW JOKYMEeHTauuu;

19

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 25/170
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-59995-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=65603
https://gostexpert.ru/gost/gost-59995-2022?utm_source=pdf&utm_medium=65603&utm_term=page

FOCT P 59995—2022

- pacyeTbl criegyeT BbINOMNHATL ANS HEAPEHUPOBAHHOIO COCTOSIHWSA, KOT4a OTCYTCTBYET APEHMPOBaHWUe
W NO3TOMY MPWU Harpy>KeHUM He MPOMCXOAUT AMccunaunmu n3bbITOYHOrO NOPOBOro AaBneHns. Takaa cuTyauuns
MOXXET UMEeTb MECTO BCNEACTBME BbICOKOW CKOPOCTHU HAarpyeHus Unm npu Hann4yum BOAOHENPOHWLAEMbIX MO-
pon B OCHOBaHuW. B cuTyauumsx, Korga n3bblToMHOE NOPOBOE AABMNEHUE B XOAE HArpy>XeHWa He HabrogaeTtcs,
pacuyeThbl creayeT BLINOMHATL ANA JPEHWPOBAHHOTO COCTOAHUA TPyHTa. PacueTsl hyHOAMEHTOB, yCTpanBae-
MbIX Ha YacTWUYHO APEeHUPYEMbIX FPYHTax, ABMAKTCS CNOXHOW 3afaqven, 1 B 9TUX crnydasx TpebyeTca npume-
HeHWe crneunasnbHbiX Moaenen ons oueHkn paboTbl hyHOaMeHTa NpU NPUNOXeHUN Harpysok;

- NPW NPOEKTUPOBaHUN ONPEeaenstoLLMMIA MOTYT OKa3aTbCs NpeaenbHble COCTOSAHWMSA BTOPOM rpynnbl (no
KPUTEPUIO MPUTCOHOCTU K HOPMAarbHOW 3KCNnyaTauun), a He npeferbHele COCTOSHWMS NePBOK rpynnbl (MO Kpu-
TEpUI0 YCTOWYMBOCTK), U TOr4a pacdeTHble NepemMelleHns yHOaMeHTa OOMKHLI ObITe CONOCTABNEHbI C AOMY-
CTUMBIMW 3HaYeHUaMU. OBoCHOBaHME NPUMMEHEHWS TAaKoro Noaxona 3aBUCKUT OT TUMa COOPYXEHUS U MeToaa
ero CTpoMTENbCTBA MW YCTAHOBKM Ha nnowagke. OnpegeneHne COOTBETCTBYIOLWErO MOAyns gedhopmaimm
rpyHTa (B TOM YMCHE C YH4ETOM €ro BO3MOXHOW 3aBMCMMOCTM OT YPOBHSA Aedopmaunii) ABNSeTcs OTBETCTBEH-
HbIM MOMEHTOM MPW NPOBEPKE KPUTEPUSA NPUIOAHOCTU K HOPManbHOW SKCcnnyatauuu,

- B pacyeTax HeobxoaWMO yYUThIBATh KOHCTPYKTUBHBIE 0COBEHHOCTU NOAOLLBLI (hyHAAMEHTa, BKMo4Yas
Hanu4ue oTBEpPCTUIA, NpeSyCMOTPEHHEBIE MPOEKTOM.

7.2.2 NMpaBuna 3HakoB, 0603Ha4YeHUSA U TOYKA NMPUMNOXEHUA PAaBHOOEACTBYIOLLEN Harpy3okK

BeptukansHas (Q), ropusoHTtansHas (H), onpokuaeiBatowasn (M) n kpytawasn (T) Harpy3ku Ha dyHaa-
MEHT MnpeanonaralTcs NPUBeAEeHHBIMWU K OOHOW TOYKE, HasblBAEMOW TOYKOW NMpUBEOEHWs, KOTopasa pacno-
NoXeHa B LeHTpe nnowann dpyHaamMeHTa Ha ypoBHe NMOBepXHOCTU gHa Mopsi (pUucyHok 1, Todka RP). Yepes
3Ty TOUKY BO3OEWCTBUA NepedarnTcsl Ha KOHCTpyKuuio dyHaameHTa. Bektopel H u M moryT nexaTs B 0gQHON
MAOCKOCTM.

Q Ug
M/' ¥ BM/" Oy
H Un
—_— —_—
\ R ~ R
| RP | | RP
a) Harpyaku b) CmeLleHns 1 noBopoTbl
Mg
4\ p
B\P -.‘_R
| |
Tr
Qr

¢) Peakums mopckoro aHa

PucyHok 1 — lMNpaBurna 3HakoB, 0603HaYEHNA WU TOMKa NPUBEAEHMS HArpy3oK Npy pacyeTte (yHAaMeHTOBR
MEIKOro 3anoMeHus

7.2.3 MNepepaya Harpy3ok

Cxema nepefadu Harpy3ok Ha 3arnyOneHHbIn (hyHAaMeHT C YPOBHSI MOBEPXHOCTU AHa Ha DasoBkIin ypo-
BEHb (KaK MpaBuiio, ypOBeHb MOOOLWBbI (hbyHOAameHTa 6e3 10bkn nnm ypoBeHb HWXHero kpas pebep wbku ons
dhyHOameHTa, cHabxeHHoro 1bKoM) AoMmKHA ONPEeNensaTLCA B COOTBETCTBUM C YKa3aHWSIMU, MPUBEOEHHBLIMU
B A.7.2.3 (npunoxeHue A).

7.2.4 PacdeTHas vgeanusauus nnowanu dyHaameHTa v noHAaTue adpekTUBHON nnowaau

BbluncnuTtenbHble MeTOdbl, MPUBOAMMbIE B HACTOSLEM CTaHAapTe, OCHOBaHbl Ha KoHUenuuMn adpdek-
TUBHOW Nnowwaan. AddekTMBHan nnowans dyHaameHTa onpegensieTca B COOTBETCTBMM C A.7.2.4 (Npunoxe-
Hue A), roe TakKe ONWCbIBAETCS uaeanusnpoBaHHas dopma nnowaan dyHaaMeHTa ANS MCNoNb30BaHMs B
pamMkax MeTodoB npeaenbHOoro paBHoBECHS.

MeTton 3ddheKTUBHON NMAOLLAAN MOXET OKa3aThbCH HEKOPPEKTHLIM B CUTYaLMAX C CUMbHOCKWMAaEMbIMM
UMK CIIOUCTLIMKU TPYHTaMK, a Takke AN pyHOaMeHTOB C H0BKORM, yCTpanBaeMblX HAa MATKUX TPYHTaxX U/nnm
HaxogaLmnxes nog AencTBUEM 3HAYMTENBbHOTO MO BENMWYMHE OMPOKUALIBAKLWEro MOMeHTa. B Takux crnyvasx
TpebyeTca NnpoBedeHne cneunasnbHbIX pacyeTos.

B opeHnpoBaHHbIX YCNOBUSAX NpeanonaraeTcs, YTo ropu3oHTanbHble Y BEPTUKalbHbIE HArpy3o4Hble ag-
dekTbl 4eNCTBYIOT TOMNbKO B Npedenax adekTneHON nnowaan yHaameHTa. B HegpeHMpoBaHHbIX YCHOBUSAX
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HarpyaouHble aghdheKTbl criedyeT paccMaTpyBaTh Kak pacnpenenseMsie no Gonblieil nnowaau, 4em adpgek-
TUBHasi Nrowagb hyHaaMeHTa, 3a cHeT dhakTopa paspsiKeHus (Mo OTHOLLIEHWIO K AaBMeHW0 BHELWWHe cpeabl)
B 30HE KOHTaKkTa Mexay nodolWBoi hyHaamMeHTa U MOPCKUM OHOM (B NpedenbHOM crnyyae pedb MOXeT UOTU O
NOMNHOM NnoLaaun pyHaamMeHTa). B aTomM cnydvae NpoekT JOMKeH COAepXaTk pacyeThl, NOATBEPXAALINe, YTO
pesynsTUpYloLLee pacnpefeneHue HanpsikeHWn B 0CHOBAHUU (DU3UYECKM BO3MOXHO U HE MOXKET NMPUBECTU K
peanuaauun HOBOro MexaHu3ma paspylueHus ¢ Gonee HU3KMM YPOBHEM Hecyulei cnocoGHocTM hyHaameHTa.

7.3 KpuTepuu npoekTUpOBaHUSA U pacyeTHbIe cLueHapuu

7.3.1 KoadcpuumeHTsl HAAEXKHOCTHU MO Harpyskam v no matepuwany

Mpw pacyeTax ycToWYMBOCTM pyHOaMeHTa HeobxoaMMO BeINONHEHWE criedyrLnx TpeboBaHWi:

- XapakTepUCTUKM NPOYHOCTU FPYHTa crieqyeT onpefensTe ¢ UCMOMb3oBaHWeM KoaduumneHTa Hagex-
HOCTW MO Matepuany vy, = 1,25, 3a nckrnoYeHnem crnyqaes, ykasaHHbIX Hke unu B A7 (npunoxexune A).
B cniyyasix, korga reotexHu4eckme gaHHble UMeKTCs B HEAOCTaTO4HOM Obbeme, MMEET MeCTO 3Ha4YuTenbHas
HEeonpeAerneHHOCTb B reororMyeckmMx yCnoBusax Nnowanky CTpoUTeNbLCTBa, CyLLEeCTBYET BbICOKas CTeNeHb He-
onpeaeneHHoCTW OTHOCUTENBHO NMOTEeHLMANbHO BO3MOXKHbIX MEXaHW3MOB pPa3spyLUeHWsi OCHOBaHUa unu obo-
CHOBaHHbIX aHanWTMYECKUX METOOOB pacyeTa, AonyckaeTca oB60CHOBaHHOE yBenuyeHVe YKa3aHHOro Bbille
3HaveHusa KoapduuneHTa HagexHocTu. CornacHo FOCT P 54483 nns pacyeTHbIX CUTyalUWid ¢ 0COBbIMU Ha-
rpy3Kkamu aHOMarnbHOro Tuna AonyckaeTcs Ucnofib3oBaHne KoadduuneHTa HagexHocTn no marepuany 1,0;

- YyacTHble KoathdULMEHTLl HAAEXHOCTU NO Harpyske crefyeT onpefensTe Ha OCHOBe yKaszaHWi cooT-
BETCTBYIOLUMX CTAHAAPTOB MO WenbgoBbiM coegnHeHnam. Bec rpyHTa, Bkitovan rpyHT B oTcekax 106ku, B 0b-
LeM cnyvae cnegyeT NpMHUMaTh C KO3(MPULIMEHTOM HAAEXHOCTMW MO FPYHTY, paBHbIM eguHule (cMm. 7.3.4.1).
B HekoTopbIx cuTyaunax KoaddULNEeHT HafgeXHOCTU No Harpyske oT AaBNeHUs rpyHTa MOXET NPUHUMAaTbCS
Hwxe unu Beiwe 1,0 Ana obecneveHns JOCTATOYHOIO YPOBHA Ha4EKHOCTM (PyHAAMEHTa, YTO JOIMKHO BbiTh
060CHOBaHO B NPOEKTE;

- KOPPeKTHble 3Ha4YeHWUs YacTHbIX KO3IPMUUMEHTOB HaAEeXHOCTK MO Harpyskam W no marepuany cne-
AYeT nocrnefoBaTefnbHO NPUMEHSTb B paMkax Bcero npoekra. Cnegyer oTMETWUTb, YTO COOTHOLUEHME Mexay
pPe3ynbTUPYIOLWKUMN pacyeTHbIMKW 3Ha4YEHUAMU rOPU30OHTAIEHOW U BEePTUKanNbHOW Harpy3oK Ha dyHAaMeHT oKa-
3bIBAET CYLECTBEHHOE BIIUSIHUE HA MHOTME PacyeTHble (DOpMYnbl, NpeAcTaBneHHble B A.7 (npunoxeHue A).

[Mpu BbIMUCNEHUM NepeMeLLeHiA A NPOBEPKU KpUTEpUeB NPUrogHOCTU K HOpManbHOW 3Kcnmyartaymm
BCE YacTHble ko3th(OULNEHTBI HALEXKHOCTW NO HArpy3Kkam M No Matepuany B obLem cny4yae ycTaHaBnNmMBawT-
csl paBHbIMK eauHuue. OgHako B cuTyauusx, Korga cMmelleHue pyHaaMeHTa, npeBellatolee 4oNycTMMOe,
MOXeT MNPUBOAUTL K HernpuemMnemMbIM rnocneacTBUAM WK Korga KpUtepui nMpurogHoOCT K HOPMarnbHOW 3KC-
nnyatauun sBAsSeTcH onpeaensloLnuM Npy NpoeKkTupoBaHMu dyHaaMeHTa, AonyckaeTcs B uensx obecneve-
HWSA [OCTATOYHOrO YPOBHA HaOEXHOCTU NPOEKTa WCNonb3oBaHne Ko3MMUUMEHTOB HaAEXHOCTWU, OTIUYHBIX
OT eAuHuUbl. B TakMx cnydasx B NPOEKTHYI AOKYMEHTaLMI0 AOIMKHO BbITh BKITIOYEHO CoOTBETCTBYOLWEee 0b0-
CHOBaHMe.

7.3.2 MNMpumeHeHWe KpUTEpUEB NPOEKTUPOBAHUA

[na nocTpoeHust pac4eTHOI ornbaroLlei, xapakTepusyoLlen npeaenbHy HecyLLy cnocobHOCTL oc-
Hoeanwus (rpadpmk MHC), MmoryT ncnone3oBartscsa anpobupoBaHHbIE YNCTEHHbIE MeToAbl MM hOpMYynbl, Npea-
CTaBlneHHble B 7.4, C NPUMEHEHWEM COOTBETCTBYIOLLEro KoaMMuUUeHTa HagexHOCTH No Matepuany. Tunuy-
Hble MpUMepbl Takux ormbatolmx npeacTaBneHsl Ha pucyHke 2. MNocne noctpoenus rpadwukos NMHC moxket
GbITb BbINOMHEHA NPOBEPKA KPUTEPUEB NPEAENbHbIX COCTOSHWIA, BKMIOYEHHbIX B HACTOALWWUIA CTaHAAPT, NyTeMm
HaHeceHusl pacyeTHbIX 3Ha4YEeHWI Harpy3oK (onpedeneHHbIX C COOTBETCTBYHOLMMU KO3 dULIMeHTaMN Haaex-
HOCTW) Ha NonyYeHHbIe rpagukK.

7.3.3 Ocobble cny4yau

[na oueHKW YyCTOWYMBOCTW hyHOAMEHTa ANS pacyeTHOW CUTYauuu YCTAHOBKU COOPYXEHWs Ha OHO
OLeHKY YCTOMYMBOCTM AOCTATOYHO BbIMOMHUTL TOMBKO C Yy4ETOM BEPTUKAIIbHbBIX Harpysok. B atom cnyvae npe-
JenbHoe COCTOSIHWE MO KPUTEPUIO YCTOMYMBOCTU AOMKHO MPOBEPATLCH C UCMOMNb3oBaHWeM KoaduuneHTa
Ha4EXKHOCTU MO TPYHTY v, = 1,5. YBeNUYeHHbIi KO3(MMUUMEHT HaOeXHOCTN MO rPYHTY B 3TOM Clly4Yae npreo-
AWNT K YBEMWYEHWIO 3anaca no KpUTepuio YCTOMYMBOCTUM NpK onepaun YCTaHOBKW COOPYKEHWA Ha TOUKY; npu
amom obecrniequgaemcs maioke 8bINOHeHUE Kpumepues npuaodHoCmU K HopManbHOU 3Kcrnayamayuu, no-
CKOMbKY Pe3ynbTUpYIoLLMe 3HaYeHsl pacyeTHON ocaaKku/BHEAPEHUS B TPYHT ANA yHAaMeHTa oKa3biBalTCs
HEe3Ha4YUTENbHLIMMU.
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b) ApeHnpoBaHHble YCnoBus

1 — rpacmk NMHC gna npoeepku nNo npeaensHbIM COCTOSHUAM NEPBOW rpynnbl ANA HeAPEeHWPOBaHHbLIX YCNoBUA (rNyBuHHBIA casur/

NNOCKMA cABWr); 2 — TOYKa, NOKa3blBaloLLAA pacqeTHble Harpy3ku; 3 — TouKa, NokasbiBalLllas HOpMaTuBHbIe Harpy3kn; 4 — obnacTtb

AONYCTUMBIX pacHeTHbIX Harpysok; 5 — rpacuk MHC ans nposepku no npeaenbHbIM COCTOSHUAM NEepBOW rpynnb! ANs APeHUPOBaHHbIX

ycnosui (rnybuHHbIl casur); 6 — rpacmk NMHC ans npoeepku no npefenbHLIM COCTOAHWAM NePBOA rPyNnkl ANA APEHUPOBAHHbLIX YCIOBUA
(nnockui cagur); X — ropusoHTanbHas Harpyska; Y — BepTukansHas Harpyaka

PucyHok 2 — Orubaiolime, xapakTepuayoLlme npegensHyo HecyLLyo cnocobHOCTE OCHOBaHUA (rpadukn
MHC), ona npoBepKn KpUTEPHER YCTONYMBOCTH (PYHOAMEHTOB MEMKOro 3anoXeHns B He4PEHUPOBaHHbIX
1 OPEHUPOBAHHBIX YCNOBUSIX

[na cuTyauunin, B KOTOPbIX BbIMOMHEHbI TPeboBaHUS MO KPUTEPUSIM YCTOMHYMBOCTIN A5 BCEX BO3MOMHbIX
MEXaHW3MOB pa3pyLUeHWsl, COOTBETCTBYHLLWX YCTPONCTRY (PyHOEMEHTa Ha O4YeHb MPOYHbLIX rPyHTax (Hanpu-
Mep, Ha CLEMEHTUMPOBAHHOM IFPYHTOBOM MacCHBe), HEOBXOOWMO BbIMOMHWUTL MPOBEPKY, YTO MPM PacyeTHbIX
Harpyskax oTCyTCTBYEeT BO3MOXHOCTb HapyLUEHUS YCTOMYMBOCTI NO MPUYUHAM, OTIIUYHBIM OT re0TEXHUYECKUX.

7.3.4 [JononHuTenbHbIe acrneKTbl NPOeKTUPOBaHUA

7.3.4.1 YyeT Beca rpyHTOBOW NpobKM NpW MPOEKTUPOBaHNM (PYHAEMEHTOR C 0OKkamMu

MpencTaBneHHas B HACTOALWEM CTaH4apTe pacyeTHas opmMyna ansa BblMMCNeHUss Hecywen cnocobHo-
CTW NpeanonaraeT OAVHAKOBbLIM YPOBEHb MOBEPXHOCTUW FPYHTA BHYTPU 1 CHapyxu bku dyHaamenTa. OgHako
BO3MOXHbI CUTYyaLMK, B KOTOPLIX 3TO NpefnonoXeHue He BbIMONMHAETCS:

- YPOBEHb IPyHTa OTHOCUTENBHO HUXKHErO Kpasa pebep bKn MoXeT BbiTs BHYTPU 0BOYHON KOHCTPYKLWK
Bbllle, YeM CHapy»Ku DKW, YTO MOXET UMETb MeCTO B Cly4ae MHTEHCUBHOTO PasMblBa;

- YPOBEHb IpyHTa OTHOCUTESIbHO HMKHErO Kpas pebep bku MoxeT ObiTe BHYTPU I0OOYHON KOHCTPYKLUK
HWXe, YeM CHapyXu 00KK, YTO MOXET MMEeTb MecTo, ecnn dhyHaamMeHT (ero nogoLsa 1 1obka) BHeapsTCs B
rPYHT rny6xe, yem BeicoTa pebep 1bKu.

B cniyyasx, korga MeeT MeCTO YKaszaHHOE paznuyune B ypOBHE rpyHTa, pacyeTHOE 3HA4YeHWEe BEPTUKATb-
HOWM Harpy3kuv JOMKHO BbITh CKOPPEKTUPOBAHO Ha BENUYWHY:

AQ= (p'in - p'out)A* (1)

roe AQ — n3mMeHeHWe B pacyeTHOM 3HAYEHWWM BEPTUKaNbHOW HArpy3ku Ons ydeTa pasHulbl B 3HAYEHWSIX
BEPTUKaNbHbLIX 3PPEKTUBHBLIX HANPSXKEHWI B TPYHTE Ha YPOBHE HKHEro kpas bku. KoadpuuymeHT
HaJeXHOCTW Mo Harpyske OT Beca rpyHTa B 0OLem cryyae NpyMHUMaeTcs paBHbIM €4VHULE;
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P, — NpupoaHoe aeKTMBHOe AaBneHne Bbillenexallero rpyHTa Ha ypoBHe HWXHero kpas tobkv B
npeaenax nnowanu bkn (pasHoe y'z,, rae y' — y[AenbHbi Bec rpyHTa B BoAe, Z;, — TOruiMHa
CNofA rpyHTa BHYTPU 0GKK);
P'out — NPUPOAHOE 3(PHEKTUBHOE AaBIIEHNE BhILIENEXaLlero rpyHTa Ha ypoBHE HUXKHETO Kpasi loBku BHe
nnowaam bkn (paBHoe 'z, TAE Zy, — TOMMHA CIIOS TPyHTa CHapyxu bku);
A — dakTuyeckasn nnowaas pyHaamMmeHTa B NonepeyHom paspese.

AHanornyHeIA nogxoa MoxeT BbITh MCMONL30BAH AN pacdeTa hyHAAMEHTOB MEnKoro 3anoxeHws 6ea
t0BOYHBIX KOHCTPYKUMWA. [pK OLeHKe KOpPeKTUPYIOLLER Nonpasku AN BePTUKaNbHOM Harpysku Heobxogumo
obocHoBaTk cAenaHHbIe NPeAnoNoKeHns Npu MCnonk3oBaHuK opmynsl (1).

7.3.4.2 TopusoHTanbHas KOMMOHEHTa COMPOTUBMEHWA MaccuBa [OHHOMO TPyHTa, PacrofOXEeHHOro
Bbllle NodoLWBbl (pyHAaMEHTa

dyHOaMeHTbl MENKOro 3anoxeHus ¢ bkamu nnm 6e3 Hux, Ho ¢ 3arnybneHHon NodoLWBON, MOTYT UMETb
MOBLILIEHHOE COMPOTUBNEHWE MNIOCKOMY COBUIY 3a CYeT AeNCTBUSA rPYHTa, PacrnonOXEeHHOro Bbile HUXHEro
kpas bku. MNpu Hagnexalwem o60CHOBAHWM YKa3aHHOE AOMOMHUTENLHOE COMPOTUBMNEHWE MOMET ObiThb y4-
TEHO B CXEMEe Nepefayy ropu3oHTanbHOR Harpy3kn Ha 6as3oBylo MMOCKOCTL yHAAMEHTa M UCMONb30BaHO,
Hanpumep, B pacyetax KO3(PULMEHTOB, YYUTbIBAIOLLMX HAKMOH. 3Ha4YeHNs BCEX KOMMOHEHT ropu3oHTanb-
HOro CONMPOTUBMEHUS KOHCTPYKUMIA ddyHOaMEHTa, pacnonoXeHHblX Bbille 6a30BOro YPOBHS, CrieqyeT NpUHATL
MOHMKEHHBIMU C UCMOMNb30BaHWeM KoadhdHLIMeHTa HadeXXHOCTK No Marepuany, npueedeHHoro B 7.3.1. B He-
KOTOPbIX CMYYasx BKNaA rpyHTa, HaxoAsLLEerocs Bbille YPOBHS HUKHero kpas bk, B obliee conpoTuBneHne
CABUIY OKa3biBaETCH CHWKEHHBIM BCIEACTBUE HAPYLUEHWA B CTPYKTYPe MaccuBa Mnpu YCTaHOBKE COOPYHeHNs
unn BcneacTene ocobeHHOCTeN recnorMyeckoro paspesa (HanpuMmep, B pesynsrate 06pasoBaHns TPELUVH B
30He pacTaxXeHWa rpyHTa). B Takux cuTyauusx HeobxoguMo KonuyecTBeHHO 0BoCHOBAaTL YYeT aToro dhakTopa.

Heobxogumo yunTbiBaTh adypekT pasambiBa. Ecnu oueHka pa3mbiBa He BbINOMHSETCHA, TO 8 pamkax
KOHcepeamusgHo20 nodxoda (8 3anac no Hecyweli cnocobHocmu ghyHOamMeHma) NacCMBHOE COMPOTUBIEHWE
rpyHTa nepepg 106KoW JOMKHO ObITb B paccmMaTprBaeMoM CryyYae UCKII0OYEHO M3 pacyeTa npu Hamnu4mu B Oc-
HOBaHWW FPYHTOB, CKIIOHHBIX K Pa3MbIBY, [TOCKO/LKY UX 6Kknad @ COMnpomueneHue epyHma He Moxem bbimb
2apaHmupoeaH.

HononHuTenbHoe ropuaoHTanbHoe conpoTueneHne AH , KoTopoe MoXeT BbITb OCTUTHYTO NpK B3anMo-
AeNCTBMM MOpCKOro AHa 1 dyHOameHTa Ha 6a3oBoM NOBEPXHOCTU, MOXET BbiTb MPUBNIMKEHHO BBIYUCIEHO C
nomMoLyblo dopmyn (2) u (3).

O6uwee ropn3oHTanbHOe CONPOTUBNEHME rPyHTa onpeaensaeTcs kak cymma Hy + AH,.

[na HegpeHUPOBaHHbLIX YCNOBWUIA AOMOMHUTENBHOE rOPU3OHTaNkHOE CONPOTHMBIEHWE MOXET ObiTh Bbl-
YuUCreHo no gopmyne

Ay = Ky (32 ), @)

rae AH4 — ropu3oHTanbHOe COMPOTUBMEHWE TPYHTa 3@ CYeT aKTUBHOTO W NMacCUMBHOIO AABMEHUS TPYHTa Ha
pebpa t0bku yHOameHTa;
K, — X03th(pULIMEHT rOPU3OHTaNBHOrO OTNOpa rpyHTa B HeAPEHUPOBAHHbLIX YCnoBusax [cM. A.7.3.4.2
(npunoxeHue A)];

— HOpPMaTUBHOE 3HayeHne HeJpPEeHWPOBAHHON NMPOYHOCTM FPYHTa Ha CABWI HAa Ga30BOW NMNOCKOCTU
dyHAameHTa A4nsa cny4yas MTMHenHoro pocta HeapeHWpPOBaHHOW NPOYHOCTH U30TPOMNHOMO rPyHTa ¢
rnybuHom;

Ym — KO3 MLMEHT HALEKHOCTM NO rPyHTY (cM. 7.3.1);

i

Ah — BepTuKanbHaA nnowaab Nnpoekunm beH,El,aMEHTa B HanpasneHnn cosura.

Su,ave

[na opeHVWpOBaHHbLIX YCNOBWUIA OOMONMHUTENLHOE rOPU30OHTaNbHOE COMPOTUMBIIEHUE MOXET BbiTb BblYMC-
neHo no copmyne

roe AHy — OOMONMHWTENbHOE TOPW3OHTarlbHOe COMpPOTUBMEHWEe, AOCTUrHyToe Ha 6a3oBoi MOBEPXHOCTM
dyHOaMeHTa;
K;g — KO3hULMEHT TOPUIOHTANBLHOrO OTMOpa rpyHTa B APEHWPOBAHHbLIX YCNOBUSAX C YY4eTOM
KoapuLmneHTa HageXHoCTH No rpyHTY [cMm. A.7.3.4.2 (npunoxeHve A)l;
Yy — HOpMaTWBHOE 3Ha4YeHWe CpefHero yaenbHOro Beca rpyHTa B BOAE, PachnofOXEeHHOro Bbllue
YPOBHS 3arnybneHusa doyHgamMeHTa;
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D,, — rnybuHa pacnonoxeHus 6a30Boi NNOCKOCTH yHOaMeHTa;
A,, — BepTuKanbHasa nnoulagb Npoekuun hyHaamMmeHTa B HanpasneHum casura.

7.3.4.3 ®dyHOaMeHTbl MENKOro 3anoXeHnsa Ha cnabbix rpyHTax

B mArkvx rpyHTax (Hanpumep, HOpMarnbHO KOHCOMWANPOBAHHbLIX IMWHAX) yHOAMEHThI MOTYT BHEAPSATh-
Csl B MOPCKOE OHO Ha rmyBuHy, Ha KOTOpPOW Hecylasa cnocoBHOCTb OCHOBAHUA MOXET OKa3aTbCA paBHOW Mpu-
JIOXKEHHOWM Harpyske, YTO O3Ha4yaeT OTCYTCTBME 3anaca Mo Hecywel cnocofHocTw. [onycTumas HepaBHO-
MepHas ocagka COOpPYXEeHUs 3aBUCKUT OT TMMNa COOpYXeHnsa 1 cnocoba ero ycTaHOBKM Ha AHO; AaHHBIA acnekT
OOMKeH DObITb MCCeAoBaH B paMKax npouedyp aHanusa YyBCTBUTENbHOCTU. [ofmkHbl BbiTe peanv3oBaHbl
COOTBETCTBYHOLLME MEPONPUATUA AN MUHUMKU3aLUM HEPABHOMEPHLIX 0CaO0K B PasruyYHbIX YacTsax dyHaa-
MeHTa. PekomeHayeTca obecnevymBaTh OrpaHUYeHWe BHEOPEHUS Ha NPUEMITEMOM YPOBHE.

Ecnu dyHoaMeHT npoekTupyeTcs ANs YCNoOBUIA ANMTENbHOW 3KCNnyaTauumn, To peKoMmeHayeMble Nogxo-
Obl BKIo4aloT B cebs ncnonb3oBaHue OKWM Ang nepefayv Bo3gencTBui Ha bonee rmybokue (bonee NpoYHbIe)
CMowv rpyHTa, yBenuyeHue nnowagn pyHgaMeHTa unm npuMeHeHne npy CTPOUTENbCTBE CXEMbl C NpeaBapu-
TenbHOW AOMOMHUTENBHOW MPUIPY3KOW COOPYKeHUs, 4Tobbl TeM cambiM 000CHOBaTL BhiNoMnHeHwe Tpebosa-
HWIA MO YCTOMYMBOCTU (hyHOAMEHTA NPU pacHETHbIX Harpy3Kax.

7.3.4.4 HanpshkeHus pacTshkeHus nog nofowwson doyHaamMeHTa

BO3HWKHOBEHWE pacTArMBaKLWMX HanpsAXeHWA (No OTHOLLEHWID K OABMNEHWI0 OKpyKalLllen BoAbl) nog
nogowson dyHAaMeHTa, onMpatolleroca Ha AHO MopA 2arnybneHwus, AOMKHO BbiTb WCKMYEHO BBUAY BO3-
MOXHOTO CHXEHWS Hecyllell cnocobHOCTU rPYHTOB OCHOBaHUA B pesynkrate (unsTpaLMoHHOMo pasMmeiBa —
MexaHW3Ma 3po3uK, NOCPEeACTBOM KOTOpOro DeicTpoe ABWKEHWEe BOAbl MOXeT MPUBOAWMTL K MOAMbIBY (yH-
JameHTa.

®yHOameHThbl ¢ 10bKoM (32 McKMYeHneM hyHAaMeHTOB ¢ NepdopUpOBaHHbIMKA AOHHLIMW NNIUTAMMK) MO-
ryT NPOTUBOCTOATL BPEMEHHOMY PacTSXEHWI0 NOCPEeACTBOM CO3[4aHMA 30H C OTPULATENbHBIM N3DbITOYHBIM
NnopoBbIM gaBrneHveM B obrmacTax mexdy orpaHuyeHHol pebpamu rpyHTOBOW NpobKoW M AHuleM dyHaa-
MeHTa. Linknuyeckne pactarnBatolLine HaTSHKeHUs (Mo OTHOLLEHWIO K AaBNEHWUIO OKpY»Katollel BoAbl) OT BOMH
C nepvofamMu nopsigka HeCcKomnbKUX ceKyHA 0BblMHO MOryT ObiTh OLEHEeHbl Kak OMYyCTUMbIE; B TO e BPeMs
pacTArMBawLLmMe HanpsekeHus Bonbluen ANMTENbHOCTU MOTYT NOTEHLMANbHO BbiTh NpUeMnemMbiMu AN gyH-
OaMeHTOB C K0OKOW, yCcTpanBaeMbIX Ha MMWHAX C HU3KOM NpoHMLaeMocTbio. PaccmatpuBaemas pacyeTHas cu-
Tyauusa ¢ BEPOATHOCTbIO BO3HUMKHOBEHUSA PacTArMBaloLLMX HanpsKeHun TpebyeT BbINONMHEHWS crneuuanbHbIX
pacyeToB Ang 0bOCHOBaHWSA HAaAEeXHOCTU NpoekTa hyHaamMeHTa.

Hecywasa cnocobHocTe hyHAameHTa Ha OTPbIB MOXET aHanua3npoBaThCcsl B pamMKkax nogxoda, aHano-
TMYHOIO pacyeTy YCTOMYMBOCTU OCHOBAHUSA Ha CXUMAKLLYK Harpysky, HO, paccMaTtpuBas «obpaTHbIi» Mme-
XaHW3M UCHeprnaH1sa Hecyllen cnocoBHOCTU MpW pacTArMBaKLWMX Harpyskax, npy yCrnoBuW, ecnu B NPOeEKTe
HenocpeacTBEHHO 0B60OCHOBAHO, YTO XapaKTepUCTUKA NMPOHULLAEMOCTM FPYHTA, BO3MOXHbIe NYTW chunsTpauun,
a TakKe NpoAoIHKMTENbHOCTL BO3AENCTBUA U reoMeTpust dyHOaMeHTa He CO30aKT ONacHOCTM ANA peanuaa-
LMK OTpULIATENBHOrO M3BBITOYHOrO MOPOBOro AABNEHUS, KOTOPOE OOMKHO ObITh 4OCTUIHYTO Ans obecneyeHus
«0bpaTHOWM» Hecyllen cnocobHoCTH.

7.3.4.5 Cneundgunyeckme rpyHTbl U aHOMarnbHbIE reonorudeckue paspessbi

MeTtogbl pacyeTta, onuMcaHHble B HACTOsLLEM cTaHAgapTe, BblNu n3Ha4anbHO NPeanoXeHbl Os NPoeKTK-
poBaHWs PYHOAMEHTOB, ONMPaKLINXCH HA MacCUB MOPCKUX FPYHTOB, nNpeactasnsawLLmMi cobon nubo ogHo-
POOHBLIA NOMHOCTBLIO APEHUPYEMbBIN FPYHT (Necok), NMbo NonHoCTbio HegpeHupyeMblid (rMuHa). B cnyvae gpy-
rMX FPYHTOR, TAKWX KaK UITUCThbIE OTMNOXEHWUs UMW ApYriue rPyHThI CO CBOWCTBAMM HEMOIHOMO APEHUPOBaHUS u/
UMK CNOXHLIM NOBeAeHWEM NMpu dUNbTpaLMK, NPUMEHAeMbIE METO LI pacyeTa AOITKHbI BbiTb ONOMHUTENBHO
060CHOBaHbI. PUNETPALWOHHBIE U OPYTrMe XapakTEPUCTUMKM TAaKMX MaTtepuanos, HeobxoaMMele OANs BbIMOIHe-
HWA pacyeToB, AOMKHbI ObITb 060CHOBaHbI C MOMOLL LI CNELManbHbIX HATYPHbIX U NTa6opaTOPHbIX UCMbITAHUNA.

Mpw NpoeKTUpoBaHWKM yHOaMeHTa ANS YCTPONCTBA HA OCHOBaHWUU CO CIOXHbLIM reofnormyeckum pas-
pe3om (HanpuMep, NpU HanNnM4YMy NepecnanBatLLnXCs TPYHTOBR) HE0BX0AMMO BbINOMHEHWE crneluarnbHbiX pac-
4YeTOoB AN OLEHKM OMacHOCTW peanusaumy 0cobbiX MEXaHW3MOB paspyLleHWs: «NpoTeIKkaHue» CBasiMu Hecy-
LLIero Crosi, CHKeHMe HecyLen cnocobHocTM oyHOaMeHTa MENKoro 3anoXeHusa BCNeacTBUE HAaNYnsa TOHKMX
cnoes bonee cnaboro rpyHTa Ha rmybuHe 1 ap. [JononHuTenbHoe pacyeTHoe 0BoCcHOBaHWe TpebyeTcsa Takke
npw ycTponcTee yHAamMeHTa Ha He ropu30HTanbHOM UMW pac4eHEHHOM OHe.

7.3.4.6 B3aumopencTtsune ¢ ApYyruMM COOPYKEHUAMU

Mpw BEINOMHEHMW pacyeToB (PyHAaMeHTa HeoOXOQUMO YYUTbIBaTb NOTEHUMAanbHOE BrIMAHWE COCEOHUX
KOHCTPYKLMIA, TAKWX KaK OMOpHble DalumMakM onop caMonogbeMHbIX BypoBbIX YCTAaHOBOK UITM HanpaBnsoLWnX
ans 3abuBkKK cBai.
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7.3.4.7 CoctaBHble (hyHOAMEHTbI

[na byHoaMeHTOB, COCTOALLUMX M3 HECKOMbKUX (COeQUHEHHbIX Mexay coboi) yacTen, nepepacnpege-
NeHWe Harpy3oK Mexay HUMKU B obliem cnydae ynydiaeT paboTy CUCTEMBI, YTO AOMKHO ObITh YY4TEHO B MpPO-
ekTe. Baaumopgencteue Mexay Gnuako pacnonoXeHHbIMU OTAEeMNbHbIMU (PyHAAMEHTaMKU MOXET oTpulaTens-
HO BMUATL HA HECYLLyH CNOCOBHOCTL OJHOMO UMM HECKOMNBKWUX M3 HUX U OOIDKHO YYUTLIBATLCA B pacyeTax.
Baavmopgeincteue Mmexay HeCKonbkuMK dyHaamMmeHTaMu HeoBX04UMO YYUTbIBaTL MPU BbIYUCIEHMM MX OCA00K
u/uUnu NOBOPOTOB.

7.3.4.8 Y4eT 0coBEeHHOCTEN OKpYKatoLero MopCcKoro gHa

Mpw npoekTMpoBaHUKn hyHOaMeHTa HeoBX04MMO YUNTbIBaTeE 0CODEHHOCTU IPYHTOBLIX YCMOBWIA 3a Npe-
Jenamu nnollaan OCHOBAHWUS, MOCKONbKY 3TO MOXET BMUATbL Ha paboTy dyHoameHTa. B nepeyto odepenb
yKasaHHble 0cOBEHHOCTH MOTYT BNUATL Ha pe3ynkTaThl pacyeToB YCTOMYMBOCTM (DYyHOAMEHTOB, AN KOTOPbIX
onpeaensLmMe MexaHu3mMbl paspyLleHms obycnoBreHbl NOBEPXHOCTAMI paspyLUeHWs, pacnono}XeHHbIM1 Ha
Sonbwoit rnybuHe.

7.3.4.9 Hanu4une kapboHaTHbLIX rPYyHTOB

Cnyuyait Hanuuns KapboHATHBIX OTNOXEHWUIA B OCHOBaHWK NpoekTupyemoro dyHaameHTa TpebyeT oco-
foro BHUMaHusa. B Lenom dyHOaMeHTbl MEMNKOTo 3anoXeHns MOryT NPUMeHATLCA Ha KapboHATHLIX TPyHTaX,
OO HAaKO NpW NPOEKTUPOBaHWUW pasnuyue B NOBeAeHUN KapboHATHEIX TPYHTOR U TakMx Matepuanos, Kak Keap-
LeBbI¥ NECOK UMW FMWHA, OOMKHO OblTh KOPPEKTHO YHTEHO.

HononHutensHoe obcyxaeHve kapboHaTHbIX rpyHTOB npuBegeHo B 6.4 n A.6.4 (npunoxexue A), a B
A.6.4.4.3 (npunoxeHne A) OTAENbHO paccMOTpeHbl (hyHAAMEHTbI MENKOTD 3ar0XeHUs.

7.3.5 AnbTepHaTUBHbIN MeTO4 NPOEKTUPOBAHUA C UCNONL30BAHWEM MOBEPXHOCTEN CKONbXEHUA

O6LenpraHaHo, 4To MeToa 3acdhekTUBHOW NMoLaan ABNSETCA KOHCEPBATUBHLIM, KOTAa AeWCTRYOWMe
Ha pyHOAMEHT ropu3oHTanbHas Harpyaka v onpoKuabLIBALWMA MOMEHT MMetoT Bonblune 3Ha4veHus. Ansrep-
HaTMBHLIM METOA pacyeTa 3akni4aeTcsa B MCMNOMNb30BaHWM ABHbLIX (DYHKUKMA TEKy4YeCTW ANnA NOCTPOeHUs non-
HbIX MOBEPXHOCTEN TEKYYECTU HEMOCPEACTBEHHO B MPOCTPAHCTBE MEPEMEHHbIX, XapakTepu3yoL WX BHELUHWE
BO30EWUCTBUA: BEPTUKANbHYIO Harpy3sky, ropu3oHTanbHY HarpysKky, onpokuabiBatoLLMA MOMEHT U BpalleHue.
[ononHutensHaa nHdopmauusa No MeToay NOBepXHOCTEN TeKydecTu npueefdeHa B A.7.3.5 (npunoxeHue A).

7.3.6 Bbibop 3Ha4YeHU XapaKTEpPUCTUK FPYHTa AN pac4yeToRB

7.3.6.1 3HayeHusa CONPOTUBMEHUS COBUIY, UCNOMNb3YEMbIE B pacyeTax yCTONYUBOCTH

BesonacHocTb akcnnyataumMi pyHOaMeHTOoB, BKMYaa yHOAMEHThI MEMKOro 3anoXeHusi, Hernocpea-
CTBEHHO 3aBUCUT OT KA4eCTBa BbIMOMHEHHbLIX UHXKEeHEPHO-reonorMYecknX M3biCKaHWii Ha nnollanke, BKrYas
MCNONb30BaHHbIE METoAbl onpeaeneHUs NPOYHOCTHLIX U AeOpMaLUOHHbLIX XapakTepUCTUK IPYHTOB OCHOBA-
HWS B HATYpHbIX 1 nabopaTtopHbix uccnenoBaHuax. B FTOCT P 59996 conepxuTtcs 4ONONHUTENbHAA MHAOpP-
Mauusa no TpeboBaHMAM K COCTaBY U Ka4eCTBY UCCNEeO0BaHWA MOPCKOTO rPyHTA.

dakTop HEONPEAENEHHOCTY NMpUW ONpeaeneHnn HOPMaTUBHOIO 3HAYEHUS! CONPOTUBIIEHWSA CABUTY MOXET
OKa3aTbCs BecbMa CyLlecTBeHHbiM. BbiOOp HEKOPPEeKTHOro 3HaYeHWsl CONMPOTUBMAEHUS CABUTY MOXeT nubo
He MO3BOMUTEL ONTUMM3UPOBATL MPOEKT, MO0 NPUBECTM K CHMBKEHWIO 3anaca no KpUTepuio HecyLlen cnocob-
HOCTW. MOXHO BbIAenUTh cneayolue UCTOYHUKKM HeonpeaeneHHOCTH:

- HETOYHOE onpefeneHne HOPMAaTMBHLIX 3HAYEHWIA MPOYHOCTHLIX XapakTEPUCTWMK FPYHTa, UCMOmMb3ye-
MbIX B PACYETHbIX METOAAX;

- W3MEHYMBOCTb Pe3YNbTAaTOB U3MEPEHUI NMPOYHOCTKM (KOTOPLIE 3aBUCAT OT 0Bbema 1 cocTaea uccneno-
BaHWA rpyHTa, HapyLEeHHOCTM CTPYKTypbl 00pa3LoB, MCNOMb30BaHHbLIX METOA0B UCMLITAHMIA U Op.);

- MHoroobpasve nogxodos, METOAOB U Npoueayp, NPUMeHsieMbiX ANs OLEeHKM HOPMaTUBHbIX 3HaYeHWA
NPOYHOCTHLIX XapakTepUCTUK,;

- 0BbEM MCMNbITAHUIA, HA OCHOBE pe3ynkTaToB KOTOpbIX dOPMUPYETCS MaccuB AaHHbIX OANA onpefene-
HUS HOPMATKBHbLIX 3HAYEHWIA COMPOTUBMNEHWS CABUTY, NapaMeTpPOB CTATUCTUYECKOW M3MEHYMBOCTU U MOrpeLu-
HOCTN M3MEPEHWIA.

YKazaHHble BUAbl HeornpeaeneHHoCTU OTHOCATCA B paBHOW CTENEHW U K APEHMPOBAHHOMY, U K HEPEHU-
pOBaHHOMY COMPOTUBIEHWMIO COBMIY. BbiIGOp HOPMaTUMBHBLIX 3HA4YEHWIA COOTBETCTBYHOLLMX XapaKTepUCTHK He-
00X0OMMO OCYLLEeCTBNATL C Y4ETOM yKasaHHbIX pakTopoB [cM. A.7.3.6.1 (mpunoxeHne A)).

7.3.6.2 XapakTepucTUKW, UCMOMb3yeMble B pacyeTax Ha NpurogHoCTk K HOpMarbHOW 3KCnnyaTaumnm

Bibop napameTpoB Ans NPOBEPKM KPUTEPUER MPUIOAHOCTU K HOPMATbHOM 3KCNMyaTaluuy JOMKeH yun-
TbiBaTb BMA paccMaTpyMBaemMoro cMmelleHns/gedopmaunn. Hanpumep, ecnm BeIMUMCNABTCA MakCuMarnbHO BO3-
MOXHOE («BepXHSs rpaHMua») 3Ha4yeHre ocaaku, To crnedyeT nony4ymTb Habop CormacoBaHHbIX APYT C OPYTOM
napameTpoB rPyHTa, OTBEYaOLWMX CriyYato Havbonee COKMMaeMoro rpyHTa, KOTOpbIA BepOSTeH Ha NioLwagke.
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7.4 YctonumBoCTb (pyHOAMEHTOB MENKOro 3anoXeHus

7.4.1 OueHKa Hecylwel cnocobHocTH

7.4.1.1 HeppeHupoBaHHbIe yCNOBUS (CNy4ail MOCTOSIHHOMO MO ryBuHe CONPOTUBMNEHWUST COBUTY)

dopmyna (4) sensetca obwen hopMynon Ana onpefeneHus pacyeTHOro YAenbHOro ConpoTUBAEHUS
ONSA HedpeHWPOBaHHbIX YCNOBUIA ANd cAy4Yyas 0gHOPOAHOMO M30TPOMHOIO rPYHTa, KorAa HeApeHMpoBaHHOE Co-
NPOTUBINEHWE CABUIY MMeEeT NpUBNn3nMTensHO NOCTOsIHHOE Mo rMyBuHe 3HaveHWe nod PyHOAMEHTOM:

qq = Nc %Kc (4)

roe gy — pacyeTHOe yAenbHOe 3HauYeHNe BepTHKaribHOro CONpPOTUBIEHUS; MPW 3TOM Qy = gy A;
N, — K03 (MUNEHT HecyLlen CNoCOBHOCTM HeAPEHNPOBaHHOTO rPYHTA, paBHbIn 5,14;

S, — HOpMaTMBHOE 3HaYeHWe HeAPEeHUPOBAHHOW NMPOYHOCTY rPYHTa Ha CABMT,
Y — KO3PPULMEHT HAAEKHOCTM NO MaTepuany/rpyHTy (cm. 7.3);
K, — mnonpaso4HbIi KOIPPULNEHT, KOTOPLIN YHUTLIBAET HAKITOH HArPy3kun, (hopmy dyHAaMEHTA, ryBuHy

3anoXeHus, HaKNoH NoAOoLWBEl M HAKNOH NOBEPXHOCTU MOPCKOIO rpyHTa.

[Hetanu pacyerta BenuyuHbl K, npusegeHsl B A.7 (npunoxexue A).

®opmyna (4) NpUMeHSAETCS B CUTyauMsax ¢ NpubnManTenbHO NOCTOAHHLIM HEOQPEHWPOBAHHbLIM COMNPO-
TUBMNEHWeM COBUry BNMNOTh 40 rMyBuHbI, paBHOW No KpanHen Mmepe 2/3 WupuHbl hyHoaMeHTa. [nsa cutyauun,
Kora HepeHWpoBaHHOE COMPOTUBMEHWE COBUTY UMEET HA3KOe 3HaYeHWe HEMOCPeACTBEHHO Noj yHAaMeH-
TOM W pacTeT ¢ rMyBbuHOW, MOTyT peanu3oBbiBaTbCA MEXaHW3Mbl MPUNOBEPXHOCTHOIO paspyLUeHnst Mo CXeme
cMATUA. B aTON cuTyaumm yaenbHas Hecyllas cnocoBHOCTb MOXeT ObiTb HeAOOLEHeHa NMPY MCMOSNb30BaHMK
dopmynbl (4), NnosToMy crnegyeT UCNoNb30BaTh peKoMeHOauMy Ans NMHERHO YBENUYMBAKLLETOCH C rMyBuHon
COMpPOTUBMNEHWUS COBUTY.

Ons cnyyas BepTUKanNbHOW LIEHTPAaNbHO NPUNOXKEHHOW Harpys3ku K yHAaMeHTY ¢ Hernajkon nogo-
LWBOKW, pa3MeLlaeMoMy Ha YPOBHe OHa, Korga nogolwea dyHAaMeHTa U NMOBEPXHOCTb OHA FOPU3COHTANbHBI,
dopmyna (4) npeobpasyeTcss NPUMEHUTENBHO K NTEHTOYHOMY, KPYroMy WK KBagpaTHOMY dyHOameHTaM B
cdopmynel (5) 1 (6) (c COOTBETCTBYOLMM PACHETHLIM 3HAYEHUEM MPOYHOCTU FPYHTA Ha CLOBWI):

- cny4an 6eCKOHEYHO NPOTSIKEHHOTD NEeHTOYHOro hyHAameHTa (acumMnmomuyeckoe 3Ha4eHue npu He-
OgpaHUYeHHOM yeenuyeHuu OuHbI):

— B
Qg =514 (5)

- cnyyai hyHaameHTa, UMetoLLero hoopMy Kpyra Unu KsagpaTa B nnaHe:

6,055
G = 6,057 ©)

7.4.1.2 HeppeHupoBaHHble yCNoBWMA (Cnydal NUHEeNHO BO3pacTarlero ¢ rmybuHon ConpoTUBMEHMS
cOBUrY)

dopmyna (7) aBnaeTca obulen hopmynon ong onpeaeneHna pacHeTHOro 3Ha4yeHus YAeNbHOW HecyLlen
Ccnoco®HOCTW ANS HeAPEHVPOBaAHHbIX YCNOBUI B CUTYaL MW C OOHOPOAHbBIM aHU30TPONHBIM HEAPEHUPOBAHHbLIM
CONPOTMBMAEHWEM CABUTY, YBENMYUBAKLLUMMCH NMpUBNn3nTensHO NMHENHo ¢ rmyBuHon nog hyHaaMeHToM.

Gy = F(Ncsuﬂ * %) — 0

Tm'
rae gy — pacyeTHOe yaenbHoe BepTUKanbHoe CONpoTUBNEHne; npy 3aToM Qy = gy A;
F — nonpaBouHblin K03 PUUNEHT, ABNAOWNIACA dyHKUnen kB'/s ;
N_. — ko3hduUNEHT HecyLlel CNoCOBHOCTM HEAPEHNPOBAHHOIO rPyHTa, PaBHbIN 5,14;
S,0 — HOPMaTMBHOE 3Ha4YeHue HeLPEeHUPOBAHHOMW MPOYHOCTW TPyHTa Ha CABUI Ha yposHe Baszosoi
MMOCKOCTW hyHAamMeHTa (Ha YpOBHE HUKHEro Kpas obku ana dyHaameHTa ¢ bkon);
K — CKOpPOCTb BO3pacTaHWsl HOPMaTMBHOMO 3HAYEHUA HEOPEHUPOBAHHOWM MPOYHOCTU TPYHTA Ha COBWT C

rnyoOuHOM;
B' — mMuHUManbHbIN achdekTUBHbIN BokoBoW pasmep dyHaaMmeHTa (cM. 7.2.4);
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K. — nonpaeoYHblil KOIMMUUNEHT, YYMTLIBAIOWNA HAKNOH BEKTOpa Harpysku, dopmy dyHaameHTa,
rmybuHy 3anoxeHuWs, HaknoH 6a30BOW NNOCKOCTU hyHOAMEHTA M HAKIOH NOBEPXHOCTU AHa MOpPS;
Ym — KO3(PPULMEHT HAAEKHOCTU MO Matepuany/rpyHTy (cm. 7.3).

Hetanwn pacyeta BennuuH F u K npusenexsl B A.7 (NpunoxeHve A).

7.4.1.3 [dpeHupoBaHHble yCroBusA

dopmyna (8) aAenaeTtca obwein dhopmMynon Ang onpefeneHns pacyeTHOro 3Ha4YeHWsa yaenbHOW BepTH-
KarbHOW HecyLer cnocobHOCTH ANA APEHMPOBAHHbLIX YCITOBUM.

g = 0.5YBNK, +0',0 (Ng— 1) K, (8)

rae qq — pacdeTHoe yaenbHOe BepTUKanbHOe COMPOTUBIEHME MNPW OTCYTCTBUM FOPUSOHTANbHBLIX Harpysok;
npu atoM Q4 = gy A;
N, Nq — K03 PULMEHTbI HecyLlen cnocoBbHOCTY B PEeHMPOBAHHbLIX YCIOBUAX, ABMAOLWMecs PyHKUNAMN ¢';

KY, Kq — MonpaBoYHble KOSM@MULNEHTHI, YUNTLIBAKOWME HAKMOH BEKTOpa Harpysku, dpopmy qyHoameHTa,
rnybuHy 3anoxeHuns, HakNoH Ha30BOM MMOCKOCTU W HAKMOH MOBEPXHOCTKA AHA MOPS;

v — HOpMAaTUBHOE 3Ha4eHue yOensbHOro Beca rpyHTa B BOAE;

c'yg — NpUpOAHOEe [aBfeHWe BbILIenexXallero rpyHta Ha ypoBHe 6as3oBoi nnockocTn dyHOameH-

Ta (Ha ypoBHe HWXKHero kpas t0bku ana dyHgameHta ¢ wbkon); HeoBXoauMMO BbINONHATh
COOTBETCTBYIOLLYH KOPPeKTUpoBKy cornacHo 7.3.4.1);
B’ — MWHKUManbHbIA addekTUBHBIN BokoBOW pa3mep pyHaaMeHTa (cm. 7.2.4).

lNonHoe npegcTaBneHne KoaprumeHToB K 1 BENMYUH Nq " Ny KakK OyHKUNIA achdeKTMBHOIO yrna BHy-
TpeHHero TpeHus ¢’ npueBeneHo B A.7 (npunoxexve A).

B cdopmyne (8) HamepeHHO onyLleHbl cnaraemble, OTpaxaroLne BKNag CUenfeHusa ¢’ U COOTBETCTBY-
lowero koathuuveHTa Hecylen cnocobHocTn N.. ITo caenaHo no NpuyKHe TOro, YTO CUTyauuu, rae Takon
BKIag 3aMeTeH, oveHb pegku. PeweHue o0 yyeTe gaHHoro ¢paktopa B pacyetax no dopmyne (8) gomkHo
BbITb 060CHOBAHO B NpoekTe. [lononHUTENbHbIE pekoMeHZauun npueeaeHsl B A.7 (npunoxeHue A).

[na cny4as BEpTMKaNbHOIO LLEHTPUPOBAHHOIO HarpyxeHus hyHoaMeHTa, pasMeLlaeMoro Ha noBepx-
HOCTW OHa, W Korga nofaolBa yHOAaMeHTa W NOBEPXHOCTb AHA ABMASAKTCS roOpu3oHTanbHbIMK, hopmyna (8)
MOXeT ObITb 3anMcaHa B COKpalleHHoW hopme:

- cryyai BecKoHeYHO NPOTSXKEHHOro NeHTOYHOro pyHAaMeHTa (acumMnmomuyeckoe 3HaqYeHue fnpu He-
O2paHUYeHHOM ygenu4yeHuu OnuHbl):

gy = 0.5YBN,, )
- cnyyal doyHOamMeHTa, uMetoLlero hopMy Kpyra Unuv KBagpaTa B nnaHe:
qq = 0,3yBN,, (10)

7.4.2 OueHka conpoTUBNEHUSA COABUTY

7.4.2.1 O6wure nonoxeHus

Mpwu oueHKe HecyLlen cnocoBHOCTU hyHOaMEHTa Ha COBUM HEOBXOANMO T aTenbHO NpoaHanu3npoBaTh
reoTexHM4eckKne AaHHble Ha npegmMeT naeHTudrkaumm cnaboHecyL X Cnoes, BO3MOXHO, OrpaHUYeHHON Npo-
TSOKEHHOCTW, Yepes KOTopble NOTEeHUManbHO MOTYT MPOXOAMTL ONpPeAensoLMe NOBEPXHOCTU pa3pyLLEHMS.

[Mocne oueHkK YyCTOMYMBOCTU hyHOAMEHTa C NOMOLLBI (hopMyn, NpuBeaeHHbIX B 7.4.1, MakcuManbHas
rOpM3CHTanbHas Hecylaa cnoCobHOCTL AOMKHA ObiTh OrpaHuyeHa 3Ha4YeHueM, onpefeneHHbIM Ansa Mexa-
HW3Ma YUCTOro CABWra, B COOTBETCTBUM ¢ chopmynon (11) unu (12).

7.4.2.2 HegpeHnpoBaHHbIe yCroBuUs

Hecywyo cnocobHOCTb Ha cABUT OyHAaMeHTa C HEernmaakon nogolwBor unu yHaaMeHTa ¢ bkon npu
KOPPEKTHO nogobpaHHOM OTHOLLEHUKM BbICOThI pebep kK paccToaHu Mexay pebpamu (B 3Tom cryvae pac-
CMaTpMBAETCA COBWI MO MIOCKOCTM, NPOXOAALLEN MO HUXHEMY Kpat 0K1) NS HEAPEHUPOBAHHbIX YCIOBUA

BLIYMCIIAOT Mo hopmyne
Hy = (M)A, (11)
Tm

roe Hy — pacyeTHasi Hecyliasi CnocoBHOCTbL MO KPUTEPUIO YMCTOTO COBWIA,
S,0 — HOPMarnBHOE 3HaYeHWE HEeAPEHVPOBaHHOW MPOYHOCTM FPYHTA Ha CABWM Ha YPOBHE MOLOLUBLI
hyHOaMeHTa (Ha ypoBHe HIKHero kpas bku ans dyHO4aMeHToB ¢ iobkamun);
Ym — KO3 MUUMEHT HAAEXHOCTU NO Matepuany/rpyHTy (cm. 7.3);
A — dhakTnyeckas nnowaab NogowWsbl PyHOaMeHTa.

2T
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[nsi HeApeHVWpPOBaHHbIX YCITOBUIA AOMYCKAETCHA NPUMEHeHWe noaxona ¢ KoauULMEHTOM TPEHWUS TPYH-
Ta o ANA CHWXEHWS HeAPEHWPOBaHHOW MPOYHOCTW TPYHTa Ha NMOBEPXHOCTWM B3aMMOOEWCTBMA hyHOaAMeHTa
W rpyHTa. 3HadeHWe o MeHsieTcs oT 0 (abcontTHO rnagkas NoBepxHocTh) Ao 1 (MoONMHOCTHIO LWepoxoBaTas
NMOBEPXHOCTL) U MOXeT DbiTh OMPEefeneHo C NOMOLLbI0 CrelManbHbIX UCMBITAaHWA NpU Hagnexallem ydyete
LLIepOX0BATOCTU NOAOLLBLI (hyHOAMEHTA.

B cnydae, korga B Tene rpyHTOBOrO MaccuBa MpOrHo3npyeTca HegpeHUPOBAHHbLIA OTKIMK, MOXET OKa-
3aTbCH MpaBUITbHbIM MOAX0O4, MPW KOTOPOM CMOW rPyHTa BAOMb NOAOLBLI pacCMaTpyMBaEeTCH Kak ApeHupye-
Mblii. AHanorMyHelM 06pas3omM criefyeT y4MTbiBaTh BO3MOMKHOCTE APEHUPOBAHHOIMO UMW YacTUYHO APEeHMpOo-
BAHHOIO CKOMBLKEHWA BAOMb NEecYaHoW NPOCIOKN B Npefenax HagexHoro rMWHKUCTOro Crnos.

Hecywaa cnocobHOCTE Ha cOBUM NMOBEPXHOCTHOrO byHAAaMeHTa, YCTPOEHHOro Ha MMUHUCTOM OCHOBa-
HUK, onpegenarWnmM obpas3oM 3aBUCUT OT HEAPEHUPOBAHHOIO COMPOTMBIIEHWSA CABWUIY HA MOBEPXHOCTU OHA
N OT haKkTMHECKOW MroWwanmn KoHTakTa, npuydem oba pakrtopa ABnsOTCH B 6ONbLUOW CTENEHW HeonpeaeneH-
HbIMK. [Mo3TOMY, €CnK cxemMa caBura onpenensieT BeayLlwmini MexaHnam paspyLleHuns, LenecoobpasHo paccMo-
TpeTb KOHCTPYKUMIO hyHAaMeHTa ¢ obKon.

7.4.2.3 [peHUpoBaHHLIe YCroBUS

[Ons onpeneneHusa OpeHUPOBAHHON Hecyllel cnocobHocTy dyHOAamMeHTa No KpUTepuo cCABMra no ero
noJoLuBe (Mny No NIIOCKOCTU, NPOXOAALLEN MO HKHEMY Kpato bku ANa pyHOaMeHTa ¢ bKoWM Npu KOppPeKTHO
nogoSpaHHOM OTHOLLEHWW BLICOTbI pebep K paccTosiHWio mexay pebpamu) MoxeT OblTb NpuMeHeHa dopmyna

Hy =Q(%‘l'), (12)

roe Hy — pac4eTHOe 3Ha4yeHve COMPOTUBMEHVS YACTOMY COBUTY;
Q — pac4yeTHOe 3HayeHWe BepTUKaNbHOW Harpys3kM Ana paccMmaTpyvBaemMoi pacyHeTHOW cuTyauuu.
Mpn 2TOoM HeoBXoAMMO y4WTbIBATL, 4YTO B CUTyauuAx, KOrda YyBenn4YeHWe BepTUKarbHOW
Harpysku obecne4meaeT Honee BbICOKYHD HECYLY0 CNOCOBHOCTL HA CABWI, credyeT NpUMeHsATh
KO3 PULMEHT HAAENKHOCTH MO Harpy3ke MeHbLle eAMHULbI;
¢' — HOopmMaTuBHOE 3HayeHue 3pdEKTMBHOIO yrna BHYTPEHHEro TpeHus,
Ym — KO3(PPUUMEHT HaaeXHOCTU Mo Marepuany/rpyHTy (cm. 7.3).

dopmyna (12) nogpasymeBaeT, UTO Ha rpaHuue nogolwwsbl oyHAaMeHTa U OCHOBaHWUS COMPOTUBMEHNE
CABUTY MO TPYHTY MOXET ObiTb JOCTUIHYTO B MakcUManbHO BO3MOXHOWM cTeneHu (T. e. npeanonaraeTca non-
HbIA KOHTaKT FPyHTa Mo rpyHTY). KOppekTHOCTh Takoro NpeanonoXeHus 0omKkHa BeiTe 060cHOBaHa B Ka)4oMm
KOHKPETHOM criydae. B HeKoTOpbIX pacyeTHbIX CUTyauWsx onpaBAaHHbIM SBMSETCA NoAxod, Korga BMecTo
yrna BHYTPeHHero TpeHus rpyHrta (¢') ncnonbayeTca yron TPeHUs rpyHTa no NoBePXHOCTU NOAOoLWBLI yHAa-
MeHTa (). 3HayeHne & MoXeT ObiTb ONpeaeneHo ¢ NOMOLLbLI0 ChelnanbHbIX MCNBITaHUIA C YY4EeTOM LLEepOoXoBa-
TOCTKW NoAOLWBbLI PyHAaMeHTa.

7.4.3 OueHKa cONpoOTUBIIEHUA NPU COBUre C NOBOPOTOM

Hanuuve KpyTawmMx Harpy3ok CHmKaeT 0bLLyo HecyLLy cnocoBHOCTL U COMPOTUBIEHWE CABUTY (DyH-
AaMeHTOB Menkoro sanoxenus. [na metogoB pacqeTta Hecyller cnocobHoctr (7.4.1) nnu conpoTUBNeHns
cABUry (7.4.2) OTCYTCTBYIOT NOMpaBO4HbIEe KO3 PUUNEHTI, yYMTbIBalOLWME PaAKTOP KPYTALWMX Harpy3oKk. AHa-
N3 COOTBETCTBYIOWMX pacyeTHbIX CUTyaumMin TpebyeT cneunanbHOro paccMoTpeHus.

3 peKTbl BAUAHUA KPYYEHWS Ha YCTOMYMBOCTbL (DYHAAMEHTOB MOTYT OblTe PacCMOTPEHbI C MOMOLLLIO
MeTofa NOBEPXHOCTEN TeKydecTu, cMm. A.7 (MpunoxeHune A).

MMpw oueHKe Hecylueln cnocobHocTM tbyHAaMeHTa Npy Hannyumn KpyTAaLWKUX Harpy3ok Heobxognmo Tuwa-
TenbHO MpoaHanu3MpoBaTh reoTEXHWYECKUE OaHHble Ha npeameT uaeHTudwukaunm crnaboHecylmx crioes,
BO3MOXHO, OrpaHU4eHHOM NPOTSXKEHHOCTU, Yepes KOTopble NOTEHLMAansLHO MOTYT NMPOXO4WTh ONpeaensioume
noeBepxHocTu cagwra. B paccmaTpvBaemom criyydae TakkKe crieqyeT yvyecTb BO3MOXHOCTb peanusauuu BHY-
TPEHHUX MEXaHU3MOB pa3pyLUeHus1 B TPyHTOBbIX Npobkax B MexpebepHOM MpocTpaHcTBe (BblLE HUKHEro
Kpas bku).

7.5 OueHKa NPUrogHOCTU K HOPManbHOW 3KcnnyaTauuu (pacyeT nepemelleHUMW, YIMOB KpeHa
¥ noBopoTa)

7.5.1 O6wme NonoxeHus

MepemelleHns GyHOAaMeHTa, OKWOAEMbIE Ha MPOTHKEHWMMN XKU3HEHHOMO LUWUKMNA COOPYKEHWUS, OOMKHbI
BbITh paccynTaHbl U yYTeHbl MpY onpegeneHny HeobxoauMOro KnupeHca (3a3opa Mexay YPOBHEM BOZbl W
nany0oil BEpXHErD CTPOEHWUS) NMPY BbIMOMTHEHWM PAcYETOB COEAWHUTENbHbBIX ANEMEHTOB MeXAy NOABOOHLIMM
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KOHCTPYKUUAMMW, a TakKe NMpu OLEeHKe APYrMX KpUTEPUEB HEMPUIOAHOCTU K HOpManbHOW skcnnyatauun. Cne-
OyeT UMeTb B BUAY, YTO NepemelleHns cnocobHbl Takke OKasblBaTb HEraTUBHOE BO3OENCTBME HA KOHCTPYK-
TUBHYH LLENOCTHOCTL COOPYKEHNS.

7.5.2 MepemelieHus nog AeUCTBMEM CTaTUMECKUX Harpy3okK

7.5.2.1 O6Lwwue nonoxeHus

Heobxoanmo paccyMTbiBaTh crnefylolne Buabl nepemMeLlLeHnin dyHgameHTa:

- HavanbeHble (ynpyrue) nepemMeLleHus;

- ocapgkv nepsBoro Tuna, obycrnoBrneHHble NePBUYHON ((PUNBTPaLMOHHO) KOHCOoNMaaLunen;

- 0ocajKu BTOpOro tuna, obycnoBneHHble BTOPUYHOM (NNAcTUYECKON — B pe3ynkTaTe Nonay4yecTu rpyH-
Ta) KoOHconuaaluen;

- HepaBHOMeEpHbIe ocaaku, NnopoXxaaemsle NPOCTPaHCTBEHHON M3MEHUYMBOCTLIO CBOMCTB IPyHTa, OMpo-
KnabIBAOLWWUMN MOMEHTaMMU, KPYTALWMM MOMEHTOM W SKCLEHTPUCUTETOM MPUMOXKEHUSA HAarpy3oK.

Popmynbl Ans OLEHKW CTaTMYECKUX KPaTKOBPEMEHHbIX M AMWUTENbHBLIX NepemeleHnin pyHaaMeHToB
MEIKOro 3anoxeHus npuseneHsl B 7.5.2.2 1 7.5.2.3. 3T chopmynbl NPUMEHUMbI K WOeann3npoBaHHbIM YCro-
BUSIM, obCyKaeHWe orpaHuyeHuid npueeaeHo B A.7 (NpunoxeHue A).

7.5.2.2 HavanbHble (ynpyrue) nepemMeLyeHus

[na cnyyas, korja ocHoBaHWE CMNOXEHO U30TPOMHbLIM U OAHOPOOHLIM FPYHTOM, Korda pyHOaMEHT §B-
NAETCH XEeCTKUM, UMEeeT Kpyrny opMy B NnaHe v onupaeTcs HenocpencTBEHHO Ha NOBEPXHOCTb FPyHTa,
B NMPeanonoXeHUn peannsaumm TonbKo ynpyrux gedopmaumii, nepemMewieHns nogowesl hyHOaMeHTa npu
pasHbIX BMAAX Harpy3oKk MOXHO OLEHUTb Cregyowmm obpasom:

- BEpTUKamnbHOEe nepemeLleHue:

uq =05} (13)
- TOpU3OHTanbHOE NepemMeLlleHne:
_ 7-—8v
Un = H(32(1 = v)GR)’ (14)
- yFOJ'I HaKInoHa:
31-v
Bur = M J_z)
M ( 8GR3 (15)
= yFDJ'I noBopoTa:
3
o =T| —2—|,
T (1BGR3) (16)

roe ug — BepTukanbHoe nepemelleHne Ha ypoBHe NoAolBbl hyHOAAMEHTa;
Uy — TOPW30HTamNbHOE NepeMeLleHne Ha ypoBHe No4OWBLI (PyHAaMeHTa;
0Oy — Yron HaknoHa npu ONpoKWAbLIBaKLIEN Harpyske (B paguaHax) Ha ypoBHe MofoLWBbI PyHAAMEHTa;
0 — yron noeBopoTa BOKpYr BEpTUKansHoW ocu (B paguaHax) Ha ypoeHe nofowesl dhyHAaMeHTa;
Q — BepTuKanbHas Harpyska;
H — ropusoHTanbHasg Harpyska,
M — onpokuabiBaKOLWMA MOMEHT;
T — KpyTAWMA MOMEHT;
G — HOpMaTMBHOE 3Ha4YeHWe MOoOyns cOBWra rpyHta (Onsi COOTBETCTBYHOLLEN Harpys3kd W YpPOBHS
Aedopmauui);
v — KoapuumeHT lNyaccoHa rpyHTa;
R — paguyc nogoLwBbl Kpyrrnoro pyHoameHTa.
[nsa onpegeneHvs pacyeTHbIX 3Ha4YeHW Harpy3ok U momeHToB (V, H, M n T) KoadppuUMeHT HageXHOCTH
Mo Harpyske crnedyeT NpuHUMaTh pasHbiM 1.

YkazaHHble (hopMynbl MOTYT TAKXKe UCMOMb30BaThbCA ANA NPUBNMKEeHHON OLLEeHKN NnepemMeLleHnii yHaa-
MEHTa C KBagpaTHOM NOLOLWBOW paBHON Mnowagu.

YkaszaHus No pacyeTy yNpyrux nepemeLleHuin Ans cny4yaes Heo4HOPOAHOro reonorM4yeckoro npoduns
(Hanpumep, Npy NMHENHO BO3pacTalLLMX ¢ rMyBUHON XapakTepUCTMKax NPOYHOCTU TPYHTAa), MPOEKTHOro 3a-
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rmybneHua dyHoamMmeHTa, rubKon KOHCTPYKUMKM dDyHOAMEHTa M HEMMOCKOW reoMeTpun NOBEPXHOCTHU OCHOBA-
HWA npuBeneHbl B A.7 (npunoxeHue A).

[Ons Bonee CNoXHbIX CUTyaUUiA cnedyeT UCNOMNb30BaTh YACTIEHHbIE METOALI PACYETOB.

Mogynb coBura rpyHTa G He ABMNSIEeTCS YHUBEPCAanbHOW XapakTepUCTUMKON rPyHTa, OH 3aBMCUT OT YPOBHS
HanpsKeHWn 1 gedopMaunii B KaxaoM anemeHTe rpyHTa. [pu pacyetax no dopmynam (13)—(16) Heobxo-
OMMO MpMMeHATb 060CHOBaHHbIE 3Ha4YeHUa Mogyns casura. Bce caoenaHHble NpegnonoXeHns oTHOCUTENBHO
NPUHUMAEMbIX 3HaYEHWUI OOIMKHbI BbiTh OTPaXEeHbl B MPOEKTHON OOKyMeHTauuu. 3HadveHne KoadduumeHTa
MyaccoHa v 06bl4YHO NpUHMMaeTcA paBHbIM 0,5 Ana HegpeHWPOBaHHbIX YCNOBMIA U B AnanasoHe 0,2—0,3 —
Ons ApeHUpPOBaHHbIX.

7.5.2.3 lepBu4Has KoHconuaauus

KoHeuHas ocagka B pe3ynsrarte ynnoTHeHUs B npoLecce hunsTpaLMoHHON KOHCONMAaLMmM, NpouCXoas-
e BO BpeMeHU, AN Cros TOHKOAUCNEPCHOro rpyHTa Npu NpUNoXeHU BepTUKalbHOMO HanpsKeHus MoxeT
BbITL ONpefeneHa ¢ NOMOLWLK cneaytoLLen opmMynbl:

_{ nec ovo,z + Aoyz
7o) _(1"'90)'0910 0z ' (17)

rAe Ug — OCajka Ha ypoBHE NOAOLWBbLI PyHAAMEHTa;
h — TonuwiuHa cnos;
8¢ — KO3 DULVEHT NOPUCTOCTU IPyHTa «B MaccuBe»;
C — HOpMAaTUBHOE 3HadeHue Ko3adULMEHTa CKMMAEeMOCTWU FpyHTa B pacCcMaTpuBAaeEMOM [uanasoHe
Harpy3sok;
G'VD,Z — addpeKTUBHOE HanpsbkeHne oT ObLITOBOro A4aBMeHWs Ha YPOBHE JAHHOMO Cros rpyHTa;
Ac', , — AOMOMNHNTENbHOE ahpekTMBHOE BEpPTUKANbHOE HANpPAXeHWe OT Harpy3ky B AaHHOM Crloe rpyHTa.

[Mpw BEIYMCNEHNM OCAOKM B pe3ynbTare KOHCOoNUaaunnm HopManbHO YNIOTHEHHbIX MWH CrieayeT UCMolb-
3osatb koauuneHT cxumaemoct C.. MNpu BLIMUCNEHWU OCAAKU B pe3ynbTarte KOHCOMMAauvwu CUMbHO
nepeynnoTHeHHbIX MWH, KOr4a AManasoH HanpsKeHuin nonajaer Ha BEeTBb pasrpy3kW/MOBTOPHOIO Harpy-
KEHUA, crieflyeT MCnonb30BaTh KoaduumneHT Habyxanusa C,. PacueT gonkeH ObITb pa3but Ha aBe yactu,
C YYETOM HaXOXOEHWS HANpPSHKEHUA HA BETBM pPa3rpy3KW/MOBTOPHOIO Harpy>eHus U Ha BeTBU HOPMarlbHOro
YNIOTHEHUS.

XapakTepucTMKU CXXMMAeMOCTU TPyHTa criefyeT onpefensiTs Ha OCHOBE pe3ynkLTaToB KOMMNPECCUOHHBIX
NCMNbITAHUH, BbINONHSAEMbIX NPWU COOTBETCTBYOWEM AaBneHun. Heobxogmmo obpallatb BHUMaHWE Ha Kade-
CcTBO 0Opa3L0oB AMF UCNBITAHWIA, MOCKOMNBLKY HapyLleHWe NPUPOAHOro COCTOSHUSA B X04e UX U3BNeYeHUs MOXeT
CYLWeCTBEHHO MOBMUATL Ha pe3ynbTaTbl UCMbITAHWUNA.

LLnpoknia ogHOPOOHbLIA CrioW criefyeT pazfensTe HAa HeCKONbKO Bonee TOHKUX CNOEB U MO pe3ynkratam
UccnefoBaHUn KaxaoMy M3 HUX MpUMMCLIBaTL COOTBETCTBYOWME 3HadYeHus C u ey OBwas ocaaka paccuu-
TbIBAETCH Kak CyMMa OCafloK OTAErNbHbIX CMOeB.

®opmyna (17) sBnsAeTCcH LWWMPOKO pacnpoCcTpaHeHHoN yNpoLEeHHON OLeHKOW ONTMTeNbHOM 0cadkv Nepeo-
ro Tuna (ynnoTHeHWe B pe3ynksTaTte NepBMYHON KOHCONMaauuun), kotopas Beina nonyyeHa B pamkax rnpegnono-
*eHusi 00 OQHOMEPHOM CXaTWuW CII0EB rPyHTa Noj AeWCTBMeM BEPTUKANbHOW Harpysku, U NO3TOMY OManasoH
ee NPUMEHMMOCTW OrpaHWYeH, YTo HeobXoOMMO YUYUTHLIBATE NPU NMPOEKTUPOBAHUM MOPCKMX (PYHOAMEHTOB.
[Mpn atom TeopuAa OOHOMEPHOro YNIOTHEeHUA BMOMHE NpuMeHuMMa ONS NPOrHo3vpoBaHUA ocajku nepeoro
TWNa onst MacCUBOB FPyHTa, OrpaHUYeHHbIX pebpamu bKK, a Takke OAnA cnydas onupaHus yHaaMeHTa Ha
TOHKWIA CXMMaeMbli CNORM, NepeKkpbiBakLLNA HUXKENeXallne CrioM NPOYHOro rpyHTa (Hanpumep, Msirkas rmuHa
noBepx necka). B cutyauyumsix, korga gonyweHrne o6 0oAHOMEPHON MOCTaHOBKE NPEeAcTaBnAETCA HEKOPPEeKT-
HbIM, HEODXOAMMO NpOBeAEHWe OOMOMNHUTENbHLIX UCCNenoBaHWA W/WUIMK BbINOMHEHWE OeTanu3upoBaHHOIO
YUCIIEHHOIO MOAENMPOBaHUS.

Pacuet ocagku B pesynsrate ounbTpaLMoOHHON KoHconuaauum ana gyHaamMmeHTa Ha rmUHUCTOM OCHO-
BaHWW ABMNSETCHA TPEXMEPHOW 3adadqen, B KOTOPOW 3(hdeKTUBHbIE HaNpsKeHWsa U NOPOBOe AaBreHue B3au-
MOCBSi3aHbl. [oaToMy B cUTyauuax, korga TpebytoTcs fonee TOYHbIE OLEHKM OCadKW UMW Korga Heobxogumo
y4nTbiBaTh 3ddeKTbl NON3y4ecTu rpyHTa (BTOPUYHYK KOHCONMWAAUWK), NepepacnpeferneHne Harpysok, He-
paBHOMEPHbIE 0CafKW, a TaKke HeCTaH4apTHble HavarbHble YCIoBKMA (Hanpumep, n3bbITOYHOE MOpPOBOE AaB-
nexue), popmyna (17) HenpumeHuma.
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7.5.2.4 Bropu4dHas KoHconuaauus (C y4eToM Non3y4yecTu)

B 3aBMCMMOCTKU OT NPOOOMKNTENBHOCTMU Harpy»XeHus AnA pacyera KOHEeYHOW O0Cafky MOXET Takke no-
TpeboBaThbCs y4eT JOMNOMNHUTENLHOMO YNNOTHEHKMS (0OcCaaKa BTOPOro TWMa) B peaynsrate BTOPUYHON KOHCOMM-
Jauun (nonayyectu).

7.5.2.5 HepaBHOMepHbIE OCaOKW NPU OENCTBUU BHELEHTPEHHOW Harpysku

Ecnu BepTukanbHas Harpyska Ha yHOAMEHT MPUNoXeHa C 3KCLEHTPUCUTETOM, 3TO Mopoxaaer no-
CTOSAHHbIN OMNPOKUAbIBAKOLLMA MOMEHT, B pe3yrnbTaTe Yero MoryT BO3HUKHYTb HEpaBHOMEPHbIE 0CaaKK, Kak Ha-
YanbHble, Tak U ANWTENbHbIE, HAaKannMBaeMbIe Ha NPOTSHKEHUN BCETO XU3HEHHOIO LIMKINA COOPYKEHUA. ITOT
dakTop TpebyeT oTpaxeHns B NMPOEKTHOW AOKYMEHTaLWK.

7.5.3 MepemelieHus nog AeACTEBMEM AUMHAMUYECKUX U LLMKITMYECKUX Harpy3okK

7.5.3.1 OTknuk dyHOameHTa Ha MPUMOXKEHHYH HArpys3Ky

OduHamuyeckne BO3AENCTBUA CONPOBOXOAKTCH 3HAYUTENBHBIMW MHEPLIMOHHLIMK 3ddhekTamn (yckope-
HWe macc) U MoryT BbiTb MOHOTOHHBIMK (HanpUMep, HaBan cygHa) WU LUKNUYecKuMy (HanpuMep, cencMmm-
ka). pyrne uMKnvyeckve BO3OENCTBUS BKITIOYAKOT NOBTOPAIOLWEECH Harpy»XeHwWe, B KOTOPOM MHEPLMOHHbIE
3hpeKkTbl HE3HAUUTENBHbLI (HanpuUMep, YacTb U3 BO3OENCTBUI OKpYXalLleld cpefbl U TeMNepaTypHble BO3-
pencteus). B HekoTopbIX criyyasax LMKNMYeCcKMe BO3OeNCTBMA MOTYT paccMaTpUBaTLCA Kak KBasucTaTuyeckme
M Yy4MTBIBATLCA B pacyeTax Ha OCHOBe noaxofa, NpeacTaBneHHoro B 7.4 (Hanpumep, Harpy3ka oT TedeHust
4acTO paccMaTpyMBaeTCs Kak KBasuctaTudeckas). B opyrux cnyvasx UMKnMYeckne Bo3LencTBus TpebytoT oT-
AeNbHOro pacCMOTPEHUS U yHeTa B pacdeTax (Hanpumep, Heo6xooumo oLeHNBaTh Kak cpegHee 3HaveHue, Tak
M LUMKMWYECKW Hakannveaemble gedopmManmi 1 nocTunknmyeckne obbeMHble aedopmanin).

7.5.3.2 Ocapgka nocne 3aBeplUeHUs BO3OenCcTBUA

Bo MHOrMx cnyyasix UMKNUYeckne Harpysku npuBogaT K hopMUpoBaHUio N3BbITOMHOIO NOPOBOro AaBne-
HWS B KOHLLE Harpy3o4Horo cobbiTua. [luccunaumsa nabbiTOMHOTO NOPOBOro AaBMEHWS Bbl3bIBAET YBEMUYEHHYHO
ocafgKky B pe3ynsrare NepBMYHON KOHCONMaauuuy, NpesbILaoLLyio 3Ha4eHne, paccHMTaHHoe Ans CTaTu4ecKkou
Harpy3sku, a TakKe MOXeT NOBbICUTb BKNag Nonay4ecTy.

7.5.4 [Opyrue cbakTopbl, obycnoBnuBarliue ocagky doyHaaMmeHTa

[ononHutensHble ocagkn dpyHOaMeHTa, BKIOYas HEpaBHOMEpPHbIE ocadku, MOryT UMeTb MEeCTO XWU3-
HEeHHOro LMKNa COOpPYXeHWs BCreacTBMe, Hanpumep, ocegaHusi NOBEPXHOCTM AHA MO NPUYKUMHE WM3BNEeYeHus
HedTK 1 rasa M3 NOA3EMHOro pe3epByapa WUnv 13-3a M3MeHeHus BaTMMeTpun B pesynbrate NPOUCXOASLLNX
TEKTOHUYECKUX ABUXKEeHWA. DddeKT ocefaHus, Kak MpaBuno, He3Ha4YMTeNeH ANs BpEMEHHbIX PyHOAMEHTOB.

7.6 Opyrve acnekTbl NPOEKTUPOBaHUA

7.6.1 YcTON4MBOCTb NPU rMAPOANHAMUYECKUX BO3OEeACTBUAX

7.6.1.1 Pa3ambiB

Heobxoaumo paspabaTeiBaTh cneyuanbHble MeponpusaTUA Mo NpegoTBPaLLeHUo NOBEPXHOCTHOW 3po-
31MM W/MNn pasmMbiBa rpyHTa nog unu B6nusn nofowsebl hyHaaMeHTa B Tex cry4asx, koraa aggekTbl 3po3um
He yYTeHbl Kakum-nvbo gpyrum obpasom B NMPOeKTe M Korga pasMblB MOXKET HeraTMBHO BnMsATb Ha paboTy
byHoameHTa. Bo3aMOXHbIE B TaKUX CUTYaUMUsiX MePONpUSATUA BKITKYaloT B cebs:

- NpUMeHeHne KBOYHLIX KOHCTPYKLMWIA, BHEAPAEMbIX YEPE3 MOABEPKEHHbIE PA3MbIBY CMOWU HA rMyBuHy
3aneraHns 3pO3MOHHO-YCTONYMBbLIX TPYHTOB MM HA Takyto rmy0OuHY B CTPYKTYPHO-HEYCTONYMBOM ITPYHTE, YTO-
Okl 0becneunTs HEQOCTUMKEHNE PA3MbIBOM YPOBHSA NOAOLLBLI (PyHOAMEHTA;

- YCTPOWCTBO MO NepuMeTpy hyHOaMEHTa OTChLINKU U3 MaTepuarnoB, YCTOMYUBLIX K PA3MbIBY.

OcobeHHOCTM TpaHcnopTa B3BELUEeHHbIX 0CaaKoB A0MKHbLI DbiTh NpeaMeToM crneunanbHbIX uccrnegosa-
HUIA NPY BbINOMHEHUU UHXXEHEPHbBIX U3bICKAHUIA 1 MPOEKTUPOBaHUM.

MpoekTupoBaHue hyHOaMeHTa Mo cxemMe, AONYCKalLen pa3mMbIB YacTu UMW BCEro rpyHTa, pacnono-
KEHHOrO BblILLE YPOBHS NOAOLWBLI (hyHOAAMEeHTa, AOMKHO ObITh TWaTensHO 060CHOBaHO COOTBETCTBYHOLLMMM
pacdeTamu, NOCKOMNbLKY HE MpegyCMOTPEHHbIA NPOEKTOM pa3MbIB MOXET NMPUBECTU K BHE3ANHOMY U HEKOHTPO-
nupyemomy paspyweHuio dyHgamenta. Ocoboro BHMMaHWs TpebyeT Taike aHanua gaktopos, obecneynBa-
IO MX YCTOMYMBOCTE PyHAAMeHTa, HanpyMep, KOppeKTHas OueHKa NaccMBHOMO COMPOTUBIIEHUS TPyHTa AN
dbyHOameHToB ¢ tobkamu.

7.6.1.2 dunbTpauMoHHOE paspyLlleHue

dyHOameHT criefyeT NpOeKTUPoBaTh TakuM 06pa3oM, YToObl He JoMNyCKanock BO3HWKHOBEHWE N3DbITOY-
HbIX OUIBTPALMOHHBIX (TMpaBnMYecknx) rpagueHToB B FPYHTe BCIeACTBKHE NPUPOLHbIX Harpy3oK unu onepa-
LKA, BbINONHAEMbIX B X04e UMK rnocrne CTpoUTENbLCTBA COOPYKEHUS.
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7.6.2 CTpouTenbLCTBO, U3BJIeYEHME U OEMOHTaX

7.6.2.1 O6Lwwe nonoxeHus

MpoeKT opraHu3auun CTPOWUTENbLCTBA COOPYXKEeHUs OOoMmKeH obecneyvMBaTbe OTCYTCTBME YpPE3MEpPHOro
BO3JENCTBUS HA TPYHTEI OCHOBAHWUS NPU YCTAHOBKE COOPYXEHWSA Ha NPOEKTHOW Touke. 3afaBnuBaHue rOKu
hyHOaMeHTa B MOPCKOE AHO MOXET ObiTb 0bneryeHo NyTem cO3daHus pas3psiKeHusl (OTHOCUTENbBHO OKpYKa-
OLLero rMapocTaTMYecKoro AaBfeHus) BHYTPU OTCeKoB t0BKM nond nogowsoil cyHOaameHTa. [pu aTom npo-
Leaypbl YCTaHOBKKM hyHAaMEHTa AOSMKHbI OCYLLECTBAATLCHA TakMM 006pa3oM, 4Tobbl He AONYCTUTL YXYALUEeHMA
HECYLUNX CBOWCTB OCHOBaHWUS M UCKMOYUTD, B HaCTHOCTM, BEPTUKaNbHbLIA CABUM FPYHTOBLIX NPOBOK B OTCEKax
t0BKM, rTMOPOOMHAMUYECKWIA pa3MbIB U PUNBTPaALMOHHOE paspyLueHue.

Ecnuv npoekT BkMoYaeT AeMOHTa)X, TO C MOMOLLbI pacyeToB COOTBETCTBYHOLLMX HArpy30K AOMKHO ObITh
NoATBEPXKOEHO, YTO BCe onepauuMn no AEMOHTaXY MOryT ObiTb BbIMOMHEHLI C MOMOLLB UMEKLLMXCA TEXHU-
yeckux cpedcTB. [1pu BbIMOMHEHWW PACYETOB CNeAyeT Y4MTbiBaTb BO3MOXHOE YBENUYEHNE NMPOYHOCTU rPyHTa
BCNeaCcTBUE KOHCONMOaLMW, YTO MOXET NOBLICUTL CONPOTUBIEHWE OCHOBAHWUSA NMPU U3BMEYEHUN KOHCTPYKLUWA.

7.6.2.2 ConpoTuBneHve BOaBNUBaHWNIO ODKK

[ns pacyeTa conpoTUBNEHUA 3afaBNnBaHU WOKK dyHOaMeHTa pa3dpaboTaHbl COOTBETCTBYHOLLUE Me-
Togbl. [lononHUTeNbHbIE pekoMeHaauuy npueeneHsl B A.7 (npunoxeHue A).

8 lMpoekTupoBaHue cBanHbIX hyHOAaMEeHTOB

8.1 Hecywas cnocobHOCTbL CBau NpU BepTUKaNbLHOW CKUMaIOLLEN Harpyske

8.1.1 O6wMe nonoxeHuA
KpuTepun npoekTnpoBaHua AN cBaliHbIX hyHOAMEHTOB, MPUBOAUMEIE HUXKE, ONpPeaeneHbl B COOTBET-
CTBUW C MONOXKeHusamn [4].

lMpumeyvaHue — lpu 8bIMOIHEHUU pacyemos Heobxo00UMO UCMOIb308ams makol nodxod (Aubo onucaHHbIU
8 HacmosaweM cmaHdapme, nubo npednazaeMbill HopMamueHbiM dokymeHmom CIT 369.1325800.2017), komopbil obe-
cneyusaem bonee xecmkue mpebogaHus K HadexxHocmu u besonacHocmu ¢hyHOameHma.

BepTVEKaJ‘IbHaﬂ HeCyLl.laﬂ CHOCO6HOCT|:: cBal O0ImMKHa y,El,OBJ'IETBOpFlTb Cﬂeﬂyl'OLl.lHM ndOBMﬂM:
Pye < Qq = Qg pe- (18)

Pd,p < Qd = QF/YR,PD’ (19)

rae Qg — pacyeTHOEe 3Ha4eHVe BEPTUKAIIbHOWM HECYLLen CNOCOBHOCTM cBawm;
Qr — HOpMAaTWBHOE 3HaYeHWe BepTUKanbHOW HecyLllen cnocobHocTu cBau, onpegensemoe no 8.1 n 8.2;

Pd’e — pacyeTHas BepTUKanbHas Harpyska Ha cBal (JonyckaeTcs BKM4YaTh B HArpyaky addeKTUBHbIN
BEC CBau, NPUHNMAA BENUUMHY Vpjie — Yyater B KAYECTBE YAENLHOTO adhheKTUBHOrO Beca, a Takke
npv Hagnexawem 00OCHOBaHMM BeC TPyHTOBOW Npobku B criydyae pacTArvBaloLlen Harpysku),
onpegensiemMasi Ha OCHOBe 00beANHEHHOM MOAENN COOPYXEHWS, PACCHUTBEIBAEMOrO Mo NIMHENHON
cxeme, U HennHenHon modenu yHOaMeHTa C UCNOoNb30BaHUeM PacHeTHbIX 3HAYeHUI Harpy3oKk 1
3KCTPeMarnbHbIX COYeTaHWN Harpysoxk;

P4, — pacyeTHas BepTukanbHas Harpyska Ha cBal (BKkmo4as a(P@EKTMBHLIA BEC cBaW, MpUHUMas
BENUUUHY Yo — Yyater B KAYECTBE YAEMBHOTO abheKTUBHOrO Beca, B crfyvae CxXumatlowen
Harpysku), onpegensiemMas Ha ocHoBe 06beVHEHHON MOLENN COOPYXEHUSA, PacCYMTLIBAEMOro Mo
NUHENHOW CXeMme, N HerNMHenHon Modenn dyHgaMmeHTa ¢ UCNOoMb30BaHWEM pPacHeTHbIX 3HaYEeHUA
Harpy3ok 1 aKcnnyaTauMoHHbIX COYETaHUN Harpysok;

YRPe — KO3(p(PMUMEHT HaAEeXKHOCTM MO Hecylleld CcrnocobHOCTM CBauv [ONA  pacydeTHOM CcuTyauuu,
COOTBETCTBYIOLLEN IKCTPEMATbHbLIM YCNOBUAM (YR,Pe =1,25);

YRPp — KO3(p(PMUMEHT HaZEXHOCTM MO Hecylleld CnocobHOCTM CBauv [ONna pacyeTHOM CcuTyauuu,
Y4YNTbIBAKOLWEW NOCTOSAHHbIE U NEPEMEHHbIE HArpy3KkW AnNA YCIOBUMM HOpPMAarbHOW 3KCnmyatauuu
(YR,Pp =1,50).

B cootBetctBuM ¢ nonoxeHuamu FOCT P 54483 npu oUEeHKE KPUTEPUEB NMpedenbHbiX COCTOAHWIA AnA
0CcOObIX COMETaHWA Harpy3oK, BK/KOYash Harpysku aHOManbHOIO YPOBHS, AONYCKaeTcHa KOadhuuMeHT Hagex-
HOCTW MO TPYHTY NpUHUMAaTL paBHbiM 1,0.

Mpwn onpegeneHnyn pasMepa CBalHOro yHgameHTa HeoOXOOMMO y4MTbiBaTh Crnegylolwue acnekTtbl:
3HAYeHWs pacHEeTHbIX HArpy3oK, AunameTp, rmy6buHy Norpy}KeHus, TN HaKoOHeYHUKa W TOMLWMHY CTEHOK cBan,
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KONWYecTBO CBaW, paccTosHME MEXOY HUMK WU CXeMY UX pa3MeLLeHKUs, XeCTKOCTb OrofoBKa cBan, NPOYHOCTb
mMaTepuana, MeTo[ CTPOMTENBCTBA, a TakKe NpyM HeobxogMMOCTU Opyrie napaMeTpsbl.

Mcnonb3ayemble MeTOAbI pacdeTa AOMXKHbI KOPPEKTHO MoAenuvpoBaTb HEMUHeWHoe fnoBedeHue rpyH-
TOB OCHOBaHusl 1 obecneyrBaTb y4eT COBMECTHOW paboThl COOpPYXEHUS M CBANHOIO OCHOBaHUA (CUCTeMa
«TPYHT — CBau») B TepMUHAX YCUNMa U nepemelleHus. [ina nepemMeLleHnid 1 MOBOPOTOR OTAEMbHLIX CBal
He JonyckaeTca npeBbllleHne npegernbHbIX COCTOAHWIA MO KpUTEepUIo NPUrogHOCTU K HOPMarbHOW 3KCNny-
aTauuu, ecnu Takue NpeBbIleHNA MOryT YrpoXaTbh BbINONMHEHUIO COOPYXEHMEM CBOero yHKUMOHAaNbLHOro
HasHa4YeHus.

Hecywaa cnocobHOCTL CcBau Npu OCEBOM CxaTum, cornacHo 8.1.2—8.1.5, xapakTepuayeT 0CeBoe CO-
nNpoTUBNEHWE CBaW, KOrda K roroBe CBau NpuroXeHa cxuMmarollas Harpyska, HanpaeneHHasa B4oMNb OCK CBau.
Hecyliaa cnocobHOCTL cBau Ans cryvyas OCEBOro pacTsikeHus (BblAepruBaHusa) paccMmatpueaeTtca B 8.2.

Hecywasn cnocobHocTb cBail 06bI4YHO ONpeaensaeTcs ¢ UCMNONb30BaHMEM YMNPOLLEHHON pacHeTHON Cxe-
Mbl, ONMcaHHoW B 8.1.2; HeobxoauMble NapamMeTpbl onpeaensawTca cornacHo TpeboeaHuam 8.1.3—8.1.5. ina
SonbLlMHCTBA CTAaLMOHAPHbBIX MOPCKUX COOPYXEHWI, nogaepXkuBaemblx yHAAMEHTOM Ha Tpyb4aThiX cBasix
C OTKPbITEIMU KOHLUAMW B KPEMHUCTBIX FPYHTaX, Kak nokasan NpakTUYecKUid onbIT, KOPPEKTHbBIM Npu onpede-
neHwun 3arnybneHunsl ceau ABNSAETCA NOAXOM HA OCHOBE OLIEHKM CTAaTUYECKON HECYLIEN CNOCOBHOCTH B pamkax
meTofa pacuveta MOH c wcnonb3oBaHWeM pacyeTHbIX 3HaYEeHWn CTAaTUYeCKMX HArpy3ok u anpobupoBaHHbIX
KoathpULMEHTOB BE30NACHOCTH, KOTOPbLIE YACTUYHO YYUTBIBAKOT LMKNUYeckne adpdpekTol. YacTHble koadhdu-
LWEHTbI HAOEXHOCTK MO Harpyske v no matepuany (rpyHTY), MCNONb30BaHHbIE ANs pac4eTa cBal B HACTOs-
LeM cTaHgapTe, OCHOBaHbI Ha yKa3aHHbIX KoadduuneHTax 6e3onacHoCTH.

[MpMMeHeHMe yNpoLEeHHOW MOOenu OLEeHKW Hecyllel cnocoBHOCTWM cBal, NpencTaBNeHHOW B
8.1.2—8.1.5, orpaHun4yeHo crny4yaem cTaTUYecKoro U KBaaucTaTUYeCKOro Harpy>KeHus Npu MOHOTOHHOM YBENU-
UYEeHUN OCEBOW Harpy3ku, MO3TOMY OHA He CMOcoBHAa yYecTb CroXHble 0COBEHHOCTHN B3aMOOENCTBUA MEXOY
CBaeW 1 rpyHTOM, MMeoLLMe MEeCTO B Nonesbix ycnoBuax. [Ansa ynyyweHns noHMMaHus orpaHu4eHniai Mogenu
M NOBbILLEHUS KOPPEKTHOCTU MHTEpnpeTaunn nony4yaemMsix ¢ NOMOLLbLI MHXEHEePHOro Noaxoda pesynstaTos
LenecoobpasHo NpoaHanuanpoBaTe akTUYeckne AaHHbIe Mo UCCNeAoBaHUAM XapaKkTepucTUK cean [cM. 8.3
u A.8.3 (mpunoxenue A)].

PacyeTHble 3aBUCMMOCTU MexJy OOCTUTHYThBIMW MPW B3aUMOOEWCTBUW C FPYHTOM CMMaMK TPEHUS Ha
©OKOBOW NMOBEPXHOCTU CBAW U MECTHLIMW NEPEMELLEHUSIMU CBaW, a TaKKe Mexay OOCTUTHYTEIM CONpoTHUBIe-
HWEM MO NATOW CBau U NepeMeLLEHUEM HAaKOHEYHMKA MOTYT ObiTh onpeaeneHsbl ¢ NOMOL b TpeboBaHui 8.4.

8.1.2 BepTukanbHasa Hecywas cNnocobHOCTbL cBau

PenpeseHTaTMBHOE/HOPMATUBHOE 3HA4YeHWe Hecyllei cnocoBHOCTU BEPTMKaNbHO HarpyXeHHbIX cBal
npW CxKaTuu, BKMNKO4Yasa cBan ¢ ywumpeHuem Qr,c, Heobxogumo onpenenatb ¢ NOMOLLbI0 (DOPMYIbI:

Qr,c = Qf,c ¥ Qp = f(z) As tq Apile’ (20)

rae Q,, — penpeseHTaTMBHOE 3HaY€HUe HeCYLLEen CNoCOBGHOCTY CBau Npu ckaTu (B AMHMLAX CUTbl);
— penpe3eHTaTUBHOE 3HauyeHue Hecyulei cnocobHOCTU cBau Mo HGOKOBOW MOBEPXHOCTHOCTM (3a
cyeT TPeHUd) Npu cxaTuu (B eQUHULUAX CUIbI);
Qp — penpes3eHTaTMBHOE 3HaYeHWe Hecyuweih cnocobHOCTM cBau No TOPLEBON MNOBEPXHOCTU (B
eQuHMLax cunbl);

f(z) — ynenbHas Hecyllas cnocobHocTb cBan No BOKOBOW NOBEPXHOCTM (B €AMHMLAX HANPAXKEHNS);

A, — nnouwaab 60KOBOW NOBEPXHOCTW CBaW B rpyHTe (Mz);
g — yOenbHas Hecyllas cnocoBHOCTbL CBau No TOPLEBOWM NOBEPXHOCTY (B €0MHWLAX HANPSHKEHWS);

pila — obLas nnowaab Topua ceau (M2)
Z — paccTosiHWE, OTCYMTLIBAEMOE BHWU3 OT MCXOOQHOMO YPOBHS MOBEPXHOCTM MOPCKOro aHa (M).

fc

A :

Ons Tpy64aTbix CBal C OTKPLITLIM KOHLOM HecyLlasi cnocobHoCcTh cBau Qp He JOMmKHa npesBbllaTs CyM-
My Hecyllel cnocoBHOCTU BHYTPEHHER NpoOKM M Hecyllel cnocoBHOCTH Mo TOPLUEBOW MOBEPXHOCTM KOIb-
LEeBOro CeYeHus cBau B 30HE HaKOHeYHMKa. [Mpy BbIMMCNEHWM paCUYETHBIX CXUMAalOLLMX Harpy3oK Ha CBako
Heobxoanmo y4uTbIBaTh 3pEKTUBHLIN Bec cBau. [ins 3arnybneHHol B AHO cBau B KadyecTBe ahpeKTMBHOrO
yAEeneHOro Beca PeKOMEHAYeTCs UCMOMb30BaTh BENUUUHY Yjie — Yyater

[Mpw onpegeneHun HecyLLel cnocobHOCTM cBan HeoBbXxoaMMO Y4MThIBATL OTHOCUTENbHbIE Aedhopmanmm
MexXay rpyHTOM U CBaeMl, a Takke obLyylo NogaTnnBOCTb CUCTEMBI «TPYHT — cBasA». B HeKoTopbIX cuTyaumnax
Ans onpefenenuns Hecyllen cnocobHocT ceaun TpebyeTca Bonee AeTanbHbIM aHanva paboTkl cBau Ha OCEBYH
Harpysky. [lononHuTtensHoe obcyaeHne BO3MOXHbIX adodpekToB npueedeHo B 8.3 n A.8.3 (npunoxeHwne A).
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KoHcTpykTrBHasA cxema hyHAameHTa JOIbkHa cnefoBaTh TeEM BapuaHTam, ANs KOTOPkIX Ha onkiTe nog-
TBEepXaeHa TexHW4eckas BO3MOXKHOCTb YBEPEHHOT0 NPUMEHEHWA CBal aHanorMyHblX TMNOPAa3MepoB B CXO4-
HbIX YCIIOBMAX U C UCNONb30BaHUEM aHanorM4Horo MoHTaxHoro obopyaosaHus. B coctaBe npoekta SOMKHEI
ObITb NpegycMoTpeHbl BO3MOXHbIE KOPPEKTHMPYHLWe MeponpuaTus B Clydae, ecniv B xode cTpouTenscTea/
yCTaHOBKM dhyHOameHTa He yaacTcd obecneunTb NPOEKTHOE NONOXEHUE COOPYKEHUS.

Mpw ncnonb3oBaHKn 6ypoHaburBHbIX CBall HecyLwas cnocobHOCTL CBau No TOPLEBOW NOBEPXHOCTW JOMK-
Ha OblTb CHUXXEHa UMK UCKNIoYeHa U3 pacyeTa hyHAaMEeHTa Ha YCTOMYMBOCTb, B 3aBUCUMOCTM OT KOHKPETHbIX
0coBEeHHOCTEN YCTaHOBKM CBaW (Hanpumep, Takux, Kak cTeneHb NonHoTbl yaaneHus obnomMkos BbiGypeHHOM
nopogbl 3 OCHOBAHWA CKBaXWHbI).

Mpy MCNoNb30BaHUW YILMPEHHBIX CBal 3HAaYEHWSA MOBEPXHOCTHOMO TPEHWS B CEYEHWMM CBau OOMKHbI CO-
OTBETCTBOBATL 3HaYeHuAM no 8.1 1 8.2. NoBepxHOCTHOE TPeHWe B BePXHEN YacTy YILUPEHNs CBau 1, BO3MOX-
HO, HA NPOTSKEHWN HEKOTOPOrO y4acTka Bbille UenecoobpasHo UCKYaTh U3 PaCCMOTPEHUS MPU BblYMche-
HUM HecyLLen cnocobHOCTK cBan no Gokoson nosepxHocTu Q.. Mrowans B npegenax nonepeyHoro ceveHmns
npobypeHHoro NUNoOTHOro cTeona (ecnv oH Byputcs) Takke AOMKHA OblTb UCKNIOYEHA U3 pacyeTa nyTem ee
BbIYMTaHWSA U3 NOMHON NNOLWAaAN ONMPaHUS YILMPEHHON YacTy.

8.1.3 Hecyuwasn cnocobHocTb cBan No 60KOBON NOBEPXHOCTU U MO TOPLIEBOW NOBEPXHOCTU AnNA
CBSI3HbIX TPYHTOB

CyuwecTByeT HECKOMbKO METOAOB BbIYWCMEHNA Hecyllerh cnocobHoCT cBan no HOKOBOW MOBEPXHOCTH
M NO TOPLEBOWN NOBEPXHOCTKU B Cry4vae CBA3HbIX FPYHTOB. MeTod, NpuBOAWMEBINA B HAcTOALLEM pazgene, Nnog-
TBEpXAeH MHOroneTHen NPakTMKorW 1 PakTMYeckn ABMSETCH B HACTOALee BpeMsi OTpacreBbiM CTaHAapPTOM.
Tem He MeHee ero UCnonb3oBaHue AOMKHO ObITh KOPPeKTHO 0BOCHOBAHO, MOCKOMBKY CyLlecTBeHHO bonbluee
KOMWYecTBO NepemMeHHbIX OKasbiBaeT BIUSHWME Ha HECYLLYH CMOCcOBOHOCTL CBaW MO CPaBHEHMWIO C TEMW, KOTO-
pble HeNoCpeaCTBEHHO BKMHYeHbl B pacyeTHble dbopmynbl (21)—(24). CooTBeTcTBYHOLUNE ACMNeKTbl 0BCyX-
4alTca B AaHHOM nyHkTe 1 B A.8.1.3 (npunoxenune A). Aina Tpyb4aTbix cBail, yCTaHABMMBAEMbIX B CBA3HbIX
rPyHTax, yoenbHas Hecylwas cnocobHocTe No GOKOBOW NOBEPXHOCTM (CMna TPEeHWs Ha MOBEPXHOCTW CBaw),
f(z), Ha rmyBuHe z MoxeT BbiTb Bbl4MCMEHA (B eanHuLax HanpskeHus ) no coopmyne (21):

f(z) = o s,(2), (21)

roe o — 6espasMepHbIi KO OULMEHT NOBEPXHOCTHOTO TPEeHWUS (AN MMUHUCTLIX TPYHTOB),
5,(Z) — HOpMaTuBHOE 3HaYeHWe He[pEeHVPOBaHHOTO COMPOTUBMNEHWUs CABWIY Ha rmybuHe z (B eauHMLAx

HanpsKeHUs).

KoadhdurumeHT a (npu orpaHudeHmun a < 1,0) MoxeT BbiTb BbIYUCIEH cnegyow M obpasom:
a=0,5%0%gnaw=<1,0, (22a)
0=0,5%025 pna v > 1,0, (22b)

= 5 rnybuHe z, (23)
cvo(z)
rae o' 4(z) — 3chbdeKTUBHOE BepTUKANbHOE HanpsbkeHue Ha rmybuHe z (B eqUMHULIAX HaNpsKeHUs ).

Ob6cyxaeHne ocobeHHOCTen pasnMYHbIX METOAOB OMpedeneHusi HegpeHNpPOBaHHOIO COMPOTUBIEHUS
COBUTY S, M NPUPOAHOTO AABNEHNA O’ o(Z), BKIOYas BNUsHME pasnnyHbix npoueayp npoboorbopa n metoaos
vcneiTaHui, npueedeHo B A.8.1.3 (mpunoxenune A). [Ana 4acTUYHO KOHCONMMOWPOBAHHLIX MUH (FMUH C M30bI-
TOYHBLIM MOPOBLIM JaBNEHWEM, HAXOOSALMXCS B COCTOAHUM aKTUBHOW KOHCONUAALUN) & 0BbIMHO MOXeT BbiThb
NpUHATO paeHbiM 1,0.

3-3a oTCYTCTBUS [OCTATOMHbIX AAHHBIX UCMLITAHWIA MO Harpy)XeHWIo CBal B rPyHTaX, UMeoLMX OTHO-
weHune s,(z)/o'4(z) BbiWe Tpex, ncnons3osanue Gopmynbl (22) ANA BLICOKWX 3HAYEHWUR S ,(Z)/0",4(z) AomkHO
ObITb 4OMNOMHUTENLHO 0DOCHOBaHO. AHANOMMYHbIA NOAXOA AOMKEH NPUMEHATLCSH B OTHOLIEHWU ANMHHBIX TMB-
KMX CBall, KOTOpbIE BHEAPSAIOTCS B XKECTKME TPYHTLI Ha 3HAUMTEnNbHY rmy6uHy. PacuyeTsl Ana cnyyaa nnactud-
HbIX TPYHTOB Takxe TpebyloT cneunansHoro obocHoBaHus [cMm. A.8.1.3 (npunoxeHune A)].

Ona AnvHHBIX TMBKKMX cBall MOXeT BbiTb PEKOMEHAOBAHO HEKOTOPOE CHUXKEHWE HecyLlel cnocobHOCTH
no HokOBOM NOBEPXHOCTW, OCOBEHHO B CUTyauuu, Koraa TpeHue Ha DOKOBOW NOBEPXHOCTU YMEHbLUAETCA Npu
npogomkatrLlemcs nepemetLeHnn. Atot addekt obeyxaaetcs bonee nogpotHo B A.8.1.3 (npunoxeHue A).

Korga HakoHeYHWK cBau pacnonaraeTcsi B CIoe CBA3HOIO rpyHTa, yaernbHasi Hecyllas crnocobHOCTb cBau
Mo TOPLEBOI MOBEPXHOCTM ¢ (B eAMHMLAX HAMNPSKEeHUsT) MOXKET BbITh BbluMcneHa no copmyne

q= qu_ (24)
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MoBepxHOCTHOE TpeHue f(z) AENCTBYET KaKk Ha BHYTPEHHIOW, Tak U HA BHELUHIOW CTOPOHY TpybyaToi
cBaun. [NonHoe COMpPOTMBMEHWE CBaW BHEOPEHWID MPU CXUMAaILWER Harpyske ABMNAETCH CyMMOW TPeHWs Ha
BHELUHEN NMOBEPXHOCTW, COMPOTUBIIEHUS IPYHTa Nog TOPLOM KOMbLIEBOrO NPOCTPAHCTBA CTEHOK cBau (Nno-
Waab HETTO) M MeHbLUEN BENUYUHLI M3 MOMHOMO TPEHWS Ha BHYTPEHHEN MOBEPXHOCTU UMK CONPOTUBIEHUS
FPYHTa MoA HWXHUM Kpaem rpyHToBOM npobku (nnowaab GpyTTo MUHYC nnolanb HeTTo). [ns ceai ¢ 3a-
KPbITbIM KOHUOM (BCrneacTBMe chOPMUPOBAHHOW FPYHTOBOW NpobKW) ONOPHOE AABMNEHME MOXET CHMTATLCH
LENCTBYIOLLMM Ha BCE NONepeYHoe ceveHne ceaun (nnowaab 6pyTTo). [nsA cBai ¢ OTKPbITLIM KOHLOM ONOpHOe
[LaBneHne OelCTBYeT TOMbKO Ha KOMbLEBOEe NPOCTPAHCTBO CTEHKWM cBau (nNnowagb HeTTo). Buibop cxembl
NOrPY>XEHUsi CBan B pexXMMe C OTKPbITbIM UMK 3aKPbITbIM KOHUOM crnefyeT 06OCHOBLIBATL HA OCHOBE CTaTW-
Yeckux pacuyeToB. [py NpoekTUpOBaHUW HEOBXOAMMO YUYMTLIBATL, YTO CBAs MOXET MOrpyXaTbCsl B PeXUME C
OTKPbITEIM KOHLIOM, HO paboTaTb MO CXeMe C 3aKpPbITbIM KOHLOM MpW CTAaTUYECKUX Harpyskax.

3HayeHus Hecyleh cnocobHOCTM cBan No GOKOBOM MOBEPXHOCTW W NO TOPLEBON NOBEPXHOCTU (noa
HWXXHUM KOHLIOM CBaW), BbIMWCMNEHHbBIE HA OCHOBE BbllLeyKa3aHHbIX TpeboBaHUA, OTHOCATCS K YCTAHOBUBLLE-
MYCSl COCTOSIHMK. BepTukanbHasa Hecylwas cnocobHOCTb CBaun cpasy nocne MoHTaxa 0BblYHO MeHblUe, 0CO-
©eHHO ANs YaCTUYHO KOHCONMWMAWPOBAHHbLIX U cnabo nepeynnoTHEHHbIX MKUH. CTeneHb NPOABMEHWs 3TOro ag-
cbekTa 3aBUCUT OT NapameTpoB NPoLECCOB (DOPMUPOBAHNUSA M3BEITOUHOTO MOPOBOro AABMNEHWA B TPYHTE B Xo4e
MOHTaXa cBau U NOCNeayLero ero paccesHus ¢ TedeHneM BpemeHW. Korga pacdeTHble Harpysku npukna-
AbIBAIOTCA K CBAWHOMY (DyHOAMEHTY Yepes KOPOTKOE BPEMs NOcCne 3aBepLUeHMs CTPOWUTENbCTBA, TO OUEHKa
HavanbHOW HecyLlel cnocobHOCTM CBau 1 ee yBenuYeHWe ¢ Te4eHWeM BpeMeHn TpebytoT JONONHWUTENbHOMO
0B60CHOBaHNS NpWU NPOEKTUMPOBaHUW. [ononHuTenbHoe oBCcyXaeHWe NOBeAEHUS CUCTEMbl «TPYHT—CBaA» B
nepuop cTtpoutenscTea cM. B A.8.1.3 (npunoxeHue A).

Ons cBait, norpyxaemblx B NpobypeHHble CKBaXWHbI MeHbLUIEro AuameTpa Wi ¢ NpuMeHeHWeM Noa-
MbIBa, UNN BypoHabUBHLIX CBal BbIGOP 3HAYEHWUs! MOBEPXHOCTHOrO TPEHWUSI AOMKEH YYUTbIBATL HapylUueHue
FPYHTOBOro Maccvea npw cTpouTenscTBe. B obwem cnyyae Ans ykasaHHbIX CUTyauuid yaenbHble 3HAYEHUs
TpeHuA f(z) He NPeBbLILAKT COOTBETCTBYHOLLMX 3HAYEHUI ANA 3a6UBHbIX CBaW; OQHAKO B HEKOTOPLIX Cry4asx
ansi 6ypoHabuBHbIX CBal B NepeynioTHEHHOM rmuHe f{z) MOXeT NpeBbICUTb 3TK 3Ha4YeHus. OnpegeneHue f(z)
Ans BypoHabuBHLIX CBall (TO eCTb OLEHKA MPOYHOCTM CLEMMEHUA Ha rpaHuue pasfgena «rpyHT—LEeMEHT»),
BKINOYAn BO3MOXHble agpdekThl BNUAHMUA BypoBoro pacteopa, TpebyeT cneuuansHoro o60CHOBaHMSA B NPo-
ekTe. HeobxoauUMOo BbINONHUTL AOMNONHUTENLHYIO NPOBEPKY AONYCTUMBIX HAMPSKEHUHA CBA3WN MEXAY CTanbHOM
apmatypou W LeMEeHTHbIM pacTBOPOM B CBae, Kak 3TO peKOMeHO0BaHo B [4].

Mpwn cNoUCTOM CTPOEHUMU OCHOBAHWUSA 3HAYEHUS] NOBEPXHOCTHOrO TPeHus f(z) B cnosix U3 CBA3HbIX IPyH-
TOB JOMKHbLI paccHMTbiBaThea no hopmynam (21)—(23). 3HadeHuna Hecyllern cnocoBHOCTM ANs cBaW, onupa-
IOLLMXCS HA CIOW CBAIBHOrO rpyHTa, COCEACTRBYLWero ¢ bonee cnabbiMy CrosiMu, MOTYT pacCYuTLIBATLCA NO
dopmyne (24) npu ycnoeuu, 4To:

- cBasl BHeapseTcs Ha rmybuHy, paBHy OBYM-TPEM OUMAMETpaM cBaw unu Gonee B paccMartpuBaeMblit
CNnow;

- HaKOHEYHWK CBau pacnonoxeH Ha TpK AMameTpa cBau Unu 6onee Bbille HWKHEWN rpaHuLLbl paccMaTpu-
BaeMoro crnosi — A npegoTBpaLleHMs NpoBana ceaw.

Ecnu 3Tn ycnoBusi He BLINMONHATCA, TpebyeTcsa A0NONHUTENEHOE 0BOCHOBaHME HeCyLLEed CnocoBHOCTH
cBaw.

8.1.4 Hecywas cnoco6HOCTL CBau No 60KOBOW NOBEPXHOCTU U MO TOPLEBOW NOBEPXHOCTU AnNs
HeCcBA3HbIX TPYHTOB

B 3Tom nyHKTE nNpuBeOeH NPOCTOM METO[ OLEHKM HEcyllel crnocoBHOCTW cBail B HECBA3HLIX IPyHTaX.
B A.8.1.4 (npunoxeHne A) npencTaBneHbl ApPYyrMe COBPEMEHHbIE MEeToAbl pacyeTta, KOTOpbleé OCHOBaHbl Ha
MCMNOMb30BAHUKM MPSMbIX AaHHBIX MO KOPPEensiuMU yaensHOro TPeHWsS Ha BOKOBOW MOBEPXHOCTM CBau W No-
60BOM CONPOTUMBMEHWUM, NOMYYEHHBIX B pe3ynbtate ucnbiTaHuidi metogoM CPT. Mo cpaBHeHWI0 ¢ Nogxonom,
OMWUCaHHbIM B HACTOSILLEM NYHKTe, MeToabl Ha Gase CPT cuuTatotca TeopeTudeckn Bonee o60CHOBaHHEIMU
M OEMOHCTPUPYIOT cTatucTMyeckn bonee Bnuskue k pesynbTataM HaTypHbIX WCMbITAHWIA CBaW MPOrHO3HbIE
3HaueHus. M xoTa oHU He siBnsAoTcA 06A3aTenbHbBIMUK, HO B LLIeNOM MOTYT paccMaTpuBaThCs B kadecTBe Hornee
npeanoYTUTENbHbIX MeToooB. PacueTHble MeTtoabl Ha 6aze CPT-ucnbiTaHuii Takke NPUMEHUMBI K LLIMPOKOMY
AManasoHy HEeCBA3HLIX rPyHTOB. O4HAKo Npexae, Yem 3TW HOBble MeToAbl MOXHO ByaeT pekoMeHaoBaTh Ans
HOpPMaTUBHbIX pacyeToB, TpebyeTca AONOMHUTENbHLIA ONbIT WX NPUMeHeHns Ha npakTuke. Metogel Ha Gase
CPT moryT Mcnonb3oBaThCs TONLKO NP cneumansHoM 060CHOBaHWM KOPPEKTHOCT UHTEPNPETALMM OaHHBIX
CPT, ¢ y4eTOM MMEKLUMXCH OrpaHMYeHUid No UX MPUMEHMMOCTHM M CTENEHW HaOEeXHOCTU Monyvaembix pe-
3ynLTaToB.
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[ns Tpy6uaTbix cBai, NOrpy}KaembiX B HECBA3HbIE rPYHTbI, yAeNbHas Hecyllas cnocobHOCTL No 60KOBOW
noBepxHocTH f(z) (B eanHuLax HanpsKeHus) Ha rmybuHe z moxeT BbiTh BblMMCNEHa No dopMyne

fiz) = po',p(2), (25)

roe B — 6es3pasmMepHblil KO3 ULIMEHT NOBEPXHOCTHOTO TPEHWUSA ANSA NECKoB;

r

6',g(Z) — athdpekTMBHOE BEpPTUKanNbHOE HanNpshkeHne Ha rnybuHe z (B eauHULax HanpshkeHus ).

Vi

Mpy OTCyTCTBUM cneuuanbHbIX AaHHbIX 3Ha4eHusA B ana TpybdaTtbix CBal C OTKPbITbIM KOHLIOM, KOTO-
pble MorpyXarwTca ¢ HecthOPMUPOBAHHON TPYHTOBOW NpOBKOM, MOryT BbiTh B3ATHI M3 Tabnuubl 1. [ns cean,
norpyxaemeix 6e3 yoaneHua rpyHTa (T. e. AnNs cBaW C 3aKpbITOW NATOW UNW ANs CBal C OTKPbITEIM KOHLOM B
YCMOBWSIX MOMHOCTLI0 CPOPMUPOBaAHHOW rpyHTOBOW NMpobkK), 3Ha4eHus [} MoryT npuHMMaThes Ha 25 % Beiwe,
4yeM 3HayeHus B Tabnuue 1. [Ang ANWHHBIX CBal NMWHEeWHas 3aBUMCMMOCTL f(Z) OT NpMpoAHOro AaBneHus, Kak
aTo nogpasymeBaeTcs B hopMyne (25), MOXeT HapyLLaTbCA (COOTBETCTBYIOLLLEE MOPOroBOE 3HAYEHWE OTUHbI
cBaun 3aBUCWT OT CBOWCTB rpyHTa U AMaMeTpa CcBau U NMpyM HeoBXOOMMOCTU AOIMKHO ONPEeaensaTbCA OMbITHbIM
nytem). B Takmx cny4yasix peKoMeHOyeTcs OrpaHuyYuTh f 3HaYeHNAMM, yKasaHHbIMK B Tabnuue 1.

[ns oueHkW HecyLlel cnocobHOCTM CBau NO TOPLIEBOW NOBEPXHOCTU ¢ (B €AMHULAX HanpsbkeHusa) ons
cny4dasl HECBA3HLIX TPYHTOB MOXKeT ObiTh BblYMCMEHO Mo chopMyne

q = Nq 90 tip» (26)
rae 0'\g ip — 3 ekTUBHOe BepTUKamnkbHOE HampsXeHUe Ha ypOBHE HaKOHe4HVWka cBau (B epuHMUax
HanpsKeHus);
N_ — Be3pa3amepHbli KO3HUUNEHT HecyLlen cnocoBHOCTN CBau N0 TOPLLEBOW NOBEPXHOCTMU.

q
PekomeHgoBaHHble 3HA4YeHWUs Nq npencraenedsl B Tabnuue 1. Ona ONWHHBLIX cBal NUHEeNHas 3aBuCK-

MOCTb g OT NMPWPOQHOrO AaBMEHUs, Kak aTo nogpasymeBaeTtcs B popmMyne (26), moxeT HapywaTtbcsa (coom-
gemcmeyrowee rnopoaosoe 3HaveHue O/UHBLI cg8au 3asucum om ceolicme epyHma u duamMempa ceau U npu
Heobxodumocmu QOMKHO ornpedensmbCsa ONbIMHLIM Mymem). B Takux criyvyasax pekoMeHAYeTCs OrpaHuynTb
g 3Ha4eHuaAMM 13 Tabnuubl 1. [1ns cean co chopMUpOBaHHOW rPYHTOBOW NPoBKO ONopHOEe AaBneHue MoxeT
CYMTaTbCA AENCTBYHLUNM Ha BCEM MOMepeYHOM cedeHun cBan (cedeHue BpyTTo). [Ins cean ¢ Hechopmumpo-
BaHHOW IPYHTOBOM NMPODOKOW OMNOpHOE daBneHue OeWCTBYET TONbKO Ha KoMbUEeBYK obracTb cBaw (ceveHue
HeTTo). B aTom cnyyae cnefyeT yunTbiBaTk AONONHWUTENBHbBIM BKNa4 B CONPOTMBAEHWE CUIT TPEHWS Ha rpaHu-
Le (cmelaeMoi BAOMb OCK CBaW) rPYHTOBOWM NMPOOKN 1 BHYTPEHHEW CTeHKM cBau. Beibop cxembl norpyxeHus
CBaun B peXMMe C OTKPbITbIM WMWK 3aKPbIThiIM KOHLOM crnefyeT 06oCHOBbIBaTb Ha OCHOBE CTaTM4YeCcKUX pac-
4yeToB. [1pn NpoekTUpoBaHUM HEOBXOANMO YYUTbIBATh, YTO CBas MOXET MOrPYKaTbCHA B PEXMME C OTKPbLIThHIM
KOHLUOM, HO paboTaTb Mo CXeMe C 3aKpbiTbiM KOHLLOM MPW CTAaTUYECKUX Harpy3kax.

3HaveHns u3 Tabnuubl 1 He MOryT Mcronb30BaThCs AN BbiIbOpa pacyeTHbIX 3HAYEHWU XapakTepPUCTUK
TPYHTOB, KOTOPLIE HE MOMagakT B NpeAcTaBneHHble Auana3oHbl 3Ha4eHWs CTENeHW NIOTHOCTU U HAMMEHOBA-
HWIA rpyHTa (Mo pasmepam rpaHynoMeTpryecknx ppakumnin) nn XxapakTepuayrTcs OMeHb HU3KOW NMPOYHOCTEH
4acTuL, W/MNKU BbICOKOW CXMMAaeMOCTblo. Hanpumep, AnA cny4das o4eHb pPbiXIbIX FPYHTOB UMW FPYHTOB, CO-
Jepxalmnx bonbLIoe KONMMYeCTBO YacTUL, CIKAbI UMW BYNIKAHUYECKUX YacTuy, (Takme cUTyauumn AOIMKHbI BbiTh
OTpa)XKeHbl B OTYETE MO WMHXEHEPHO-TEONMOrMYeckMM U3bICKaHWsAM), Ana obocHOBaHHOMO Bbibopa pacyeTHbIX
napameTpoB TpebyeTca npoBefeHWe cneuyansHbix NabopaTopHbIX MNW nonesBbix ucneitaHnin. Ocoboro BHU-
MaHusA TpebyroT Necku, cogepkalume kapboHaT Kanbuws, KoTopble oBHapyKeHbl BO MHOTMX Mopsax [cM. A.6.4
(MpunoxeHune A)).

[na ceaid, norpyxaembix B NpobypeHHbIe CKBaXKMHbLI MEHBLLIETO AnamMeTpa Unu ¢ NpuMeHeHeM Nogmebl-
Ba, unv BypoHabuBHbIX cBal npu Bhibope 3Ha4YeHWs NOBEPXHOCTHOrO TPEHWUS CNeayeT yYUThIBaTh HapyLUeH-
HOE B NpoLecce CTPOUTENBCTBE COCTOSIHUE TPYHTA.

Ona ceai, 3abuTbix B NpoOypeHHbIE CKBaXWMHbI MEHbLUErO AMaMeTpa UMM ¢ NpUMEHeHWeM MoaMbIBa
B HECBSI3HbIX FPyHTax, Npy pacyeTe 3HadyeHui f{(Z) n g cnegyer yumTbiBaTh CTENEHb HapyLUEeHWUs rPYHTOBOMO
MaccuBa npv CTPOUTENLCTBE, HO MPW 3TOM OHW HE AOMXKHbI MPEBbILLAaTh COOTBETCTBYOLNX 3HAYEHWIA ANs 3a-
BMBHbLIX CBai.

B cnyyae cnoucToro cTpOeHUsi FPYHTOBOMO MacCMBa 3HAa4YeHUA MOBEPXHOCTHOrO TpeHus f(z) B cnosax c
HEeCBSA3HbIMW TPYHTaMW CNeayeT BblYUCNATL B COOTBETCTBMM € Tabnuvuen 1. 3HadveHnsa Hecyllel cnocobHocTH
4N CBal, onMpaloLLMXCs Ha CNoW HeCBA3HOMO rpyHTa, coceacTBytowero ¢ bonee cnabbiMu crioamu, cnegyet
Take O6paTe M3 Tabnuubl 1 NpW yCrIoBUM, YTO:

- cBasl BHegpsieTcsa Ha rmybuHy aBa-Tpu guameTtpa cBav unuv Gonee B paccmaTpyvBaeMblii CHOW HECBS3-
HOro rpyHTa, ”
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- HakOHe4YHUK CBaW pacnoyioXXeH Ha Tpu gnamMmeTpa cean unn Bonee Bbille HWKHEN rpaHnubl paccmaTpu-
BaemMoro cnod — and npegoTeBpalleHnsd nposana.
Ecnu atn YCNnoBuA He BbINMOJIHAKTCA, Tpe6y9Tcs| AONOINHUTENbHAaA KOPPEKTUPOBKA TabnuuHbIX 3HaYe-

HUK.

TaBnwuya 1— PacyeTHble napamMeTpbl AN HECBA3HLIX KDEMHUCTBIX TPYHTOB

MpegensHoe MpepencHble
3Ha4veHWe yaens- 3Ha4YeHus
CreneHs Koadhchumuyment HOW HecyLuen Koicéaébmu:;m YAEnbHOW HecyLen
ANOTHOCTH HavmeHoBaHwe NOBEPXHOCTHOro cnocobHocTu cnocosgl:locm cnocoBHocTH
—— rpyHTa TpeHust ans cBau no 6okoBow A p——— cBau no TopLeBo
Py ceand p nosepxHocTtun f, Py noBepxHoctn Q. .
lim nosepxHoctu N lim
kMa (Teic. yHTOB/ q MMa (Teic. dyHTOB/
byT?) chyt?)
OuyeHb pbixnbld | NecyaHbie rpyHTbI
Pbixnblit [ecyaHble rpyHThI
Pbixnblia MecyaHo-nbiNe-
BaTble rpyHTHIC
Py Henpumenumod | Henpumernumo? | Henpumerumod Henpumenumod
CpegHen MeineBaTtbie
NNOTHOCTU rPYHTbI
[noTHLIA [NeineeaTtble
rPYHTBI
CpeaHen MecyaHo-nbine-
Pen = 0,29 67 (1,4) 12 3 (60)
NNOTHOCTH BaTbl€ rPYHTbI
CpeaHen [MecyaHble rpyHTHI
NNOTHOCTU
0,37 81 (1,7) 20 5 (100)
[noTHeIA MecyaHo-nbine-
BaTble rpyHTbLIC
[NoTHLINA [MecyaHble rpyHThI
OyeHb NNOTHBIW | NecyaHo-Nbine- 0,46 6(2,0) 40 10 (200)
BaTbIE MPYHTLI®
OuyeHb NNOTHLIA | MNecyaHkble rpyHTbI 0,56 115 (2,4) 50 12 (250)

PazHoBMAHOCTL rpyHTa (MECKOR) MO CTEMNEHW NIIOTHOCTY

M pnmevYyaHne — I'Iapameprl, nepeyvuncrieHHble B aton Tabnuue, npvBeeHbl NULLb B Ka4eCTBe CrpaBOYHbIX
aHadveHun. Korga wmeetcs Bonee pertansHas VIHCbOpMaLI,MH, Takad KaK 3annucu CcTaTU4eckoro 30HOWMPOBaHWUA B
Maccuee, JaHHble NPOYHOCTHbLIX MCMBITaHWIA Ha BbICOKOKaYEeCTBEHHbIX oﬁpaauax, [aHHbIE MOAENBHbIX MCNBITAHUA NN
XapaKTepUCTUKN 3abuekn cean, TO npv HagneXxatllem obocHoBaHUM MOTYT ObITb MCMOMb30BaHLI apyrne 3Ha4veHuA.

& OnucaHuve onpegeneHna NpoueHTHOro OTHOLWEeHNA OTHOCWUTENBLHON NMNOTHOCTH cnepyrouiee:

CreneHb nnotHocTH I (%)

OueHb cnaboynnoTHEHHbIN 0—15
CnaboynnoTHeHHbIN 15—35
CpeaHeynnoTHEHHbIR 35—65
CUnbHOYMNOTHEHHbIN 65—85
OuyeHb CUMNBHOYMNNOTHEHHBINA 85—100

b KoathpuLMEHT MOBEPXHOCTHOTO TPEHWS B (9KBUBANEHT TEPMUHA thé, uUcnonb30BaBLIErocs B NpoLunoM) Bee-
[EeH B HacTosILEM cTaHgapTe, YTobbl n3bexarte cMelweHua 0003Ha4YeHnn ¢ napameTpoM &, ucnonb3yembim B A.8.1.4
(npunoxeHune A).

¢ MecyaHo-NbineBaTble TPYHTbI BKNOYAKT FPYHTbl CO 3HAYUTENbHLIM COAEpXaHWEM (QpakuuiA necka W Mbinu.
[MpO4HOCTHLIE XapaKTePUCTUKM B 00LLIEM CryYae YBENUYUBAKOTCA C YBENMYEHUEM 00N dIpaKkLMiA Necka u yMeHbLUAKTCA
C yBENUYEHMEM 0N hpaKkuMii Nbinu.

d PacueTHsle napaMeTpbl, NpeanaraeMsie B NPOLINOM ANS 3TUX COMETAHWA CTEMNEeHU NMNOTHOCTU U HAUMEHOBaHUS
rpyHTa, MOryT BbiTb HEKOHCEPBATUBHBLIMW. [N TakMX rpyHTOR PEKOMEHZYETCS UCMONB30BaTh METOALl CTATUHYECKOrO
3oHAMpoeaHua [cMm. A.8.1.4 (npunoxeHune A)].
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8.1.5 Hecywasn cnocobHocTb HabMBHbIX cBal No 60KOBOW NOBEPXHOCTU U NO TOPLEBOW NOBEpPX-
HOCTU B CKallbHbIX rPyHTax

YoensHoe NMoBepxXHOCTHOe TpeHWe HabWBHLIX CBai M CBal, MorpyxaemMelx ¢ NOAMLIBOM UMW B Npoby-
PEHHYIO CKBaXKWHY B CKamNbHLIX FPYHTaX, HE AOMKHO MPeBbIWAaTh MOMOBMHY 3HAYEHUS MPOYHOCTU Ha OL4HO-
OCHOE CXaTue ropHoi nopoakl unu 6eToHa, HO B oBLem crnydae A0MKHO BbiTh CYLLEeCTBEHHO MEeHbLIEe 3Toro
3Ha4YeHWs. YKkasaHHOE CHWXEHWe 3aBWCHUT OT NMapaMeTpOB KOHCTPYKLMMW CBau (TakMx, Kak LIepoxXoBaToCTb C
BOKOBOW NOBEPXHOCTU CKBaXWHbI), @ Takke 0T 0COBGEHHOCTEN CTPYKTYPbl TOPHOW NOPOAb (TaKMX, Kak Hanu4ue
HECMNMOLIHOCTEN B MaccuBe ropHbix nopod). Ha 6okoBbIx CTEHKaX CKBaXKMHbI MOXeT 0bpa3oBaTbCs crion Oy-
POBOroO pacTBopa UIK FMUHLI, KOTOPLIA HUKOrAa He ByaeT obrnafaTe NPOYHOCTBIO CKanbHOM Nnopoasl. Hanpsike-
HWe cuenneHns cTanbHOW CBau C LeMeHTHBIM PacTBOPOM criefyeeT NpoBepsATh cornacHo [4].

Hecywaa cnocoBbHOCTE CKanbHOrO OCHOBaHUA He MOXKeT BbiTh Gonblle npegena npoYHOCTH CKanbHOTO
rpyHTa unv 6eToHa Ha OOHOOCHOE CXKaTue, YMHOXKEHHOrO Ha COOTBETCTBYIOLWMIA KO3(DPULNEHT HAOEXHOCTH
no matepuany. B obwem cnyvae HecyLwas cnocobHOCTb OCHOBaHWA Nog TOPLIOM CBaw AOMKHA NPMHUMATLCA
Ha YpOBHE, CYLLeCTBEHHO MEeHbLUEeM YKasaHHOro 3Ha4eHWs, UMW COBCEM HE YYUTLIBATLCH B pacyeTax — B 3a-
BUCUMOCTW OT NapamMeTpoB KOHCTPYKLUMK cBau (TakUx, Kak cTeneHsb yaaneHus 6ypoBoro Wwnama 13 OCHOBaHUS
CKBaXXMHbI) 1 OT 0cOBEHHOCTEN CTPYKTYPbI CKaNbHOM NOPoAbl (TakUX, Kak Hanuune HecnnowHocTen B Maccuse
cKanbHoro ocHoeaHus). MNMpepensHas Hecylas cnocobHOCTEL cBall pACCMOTPEHHOTO TN MOXET OnpeaensiTe-
CSA HanpseHuamMu B BeTOHE unu cTanbHON apmaTtype cBaw.

Kpome Toro, HeobxoguMmMo yYnTbiBaTb BO3MOXHOCTb peanu3aumy LUKIMYEeCKUX BO3LEWCTBUIA, KOTOpble
MOTYT HeraTMBHO BIMATL HA NMPOAONbHYIO HECYLLYI CNOCOGHOCTL Takmnx cBa.

8.2 Hecywas cnocobHOCTL CBau NPy BepTUKaNbHOW BblAepruBaloLLeil Harpyske

HopmatusHoe 3HaueHne NPoAoNbHON Hecyllei CrnocobHOCTM CBaw Ha BblAepruBaHne Q  He MOXeT
npeBbillaTh 3Ha4eHue Q ., NoNHoe NoBEePXHOCTHOE TPEHUE MPK CKUMAaIOLLE Harpy3ke. [INs CBA3HbIX FPYHTOB
f(z) cnepyeT onpegensTb B COOTBETCTBMM C nonoxeHuamu 8.1.3. [Ina HecBA3HbIX rPYHTOB 3HadeHue f(z) cne-
AYyeT BbluMcnaTh cornacHo 8.1.4. [Ing ckanbHbiX FPYHTOB 3Ha4YeHuWe f{z) cnegyeT onpefensTs B COOTBETCTBUM
¢ nonoxeHusammn 8.1.5.

8.3 PacueTt cBai Ha BepTUKamnbHbIe Harpy3Ku

8.3.1 Pa6ora cBau npy cTaTUYECKUX Harpyskax

OceBble nepemeLLeHns CBan He LOMKHbI HapyLWaTh NPeaenbHbIX COCTOSIHWIA BTOPOW rpynnbl (Mo Npurog-
HOCTW K HOPManbHOW 3KcnnyaTaunm) U OMKHbI ObiTb COBMECTUMbI C BHYTPEHHUMMW CUMAMKU WU NEPEMELLEHMN-
AMU coopykeHus. Ha paboTy cBau npy NpogonbHbIX HArpy3kax oKa3blBalT BMMSIHWE HanpasBneHue, TUM, CKO-
pPOCTb MPUMOXKEHUS U NOCNEA0BaTENBLHOCTE NPUKNAALIBAEMbIX HArpy3okK, cnocob cTpoUMTeNbCTRA, TUM FPYHTOB
OCHOBaHWUs1, oceBasl XeCTKOCTb CBaW, a Takke Apyrve napameTpbl. BnuaHue HekoTopbIX U3 3TUX pakTopos
NS CBA3HBIX IPYHTOB MOXHO HabnogaTth Kak B nabopaTopHbIX, Tak U B NOMEBbIX UCMbITAHUSX.

B HekoTOpbIX cny4aax, Hanpumep, ONA FPYHTOB, KOTOpPble OEMOHCTPUPYT AedopMaluoHHOe pas-
YyNAoTHEeHWe, ocobeHHo kKoraa cean obnagaloT 0CeBoi NoAaTNMBOCTLIO, (hakTUHecKkas Hecyllas CnocobHOCTb
CBaun MOXeT DObITb MEHbLLE 3Ha4YeHus, BbluMcneHHoro no copmyne (20). Ecnn ons pacueta pekoMeHayrTCA
cornacHo 8.4 rpacduvku t—z, oTpaxawwme AedpOpMaLNOHHOE Pa3ynnoTHeHWe, TO HeoBXoAMMO onpenensaTb
MaKCUMarbHble 3Ha4YeHWs1 MPOAONBHOM HeCYLLeln CnoCOBHOCTU C MOMOLLLKD pacYeTHOro MeToda, B KOTOPOM B
SIBHOM BUZE YYUTbIBAETCA OCEeBasi NO4aTNMBOCTL cBaun. B aTux cnydvasx TpebyeTca sBHOE pacCMOTPEHWE 3TO-
ro chakTopa B pacyeTe npeaenbHon oceBoi Hecyllen cnocobHocTu. MNpu 3ToM cnegyeT NPUHKMMAaTL BO BHUMA-
HWe apyrve dhakTopbl, HANpUMep Takue, Kak NoBblLEeHWe HecyLed cnocoBHOCTN NPW CKOPOCTSIX HarpyKeHus,
COOTBETCTBYHLLMX LUTOPMOBOMY BOITHEHUIO, KOTOPLIE NMPOTUBOAENCTBYIOT yKa3aHHbIM 3pEKTaM CHUXEHUSA
npoyHocTu. JononHuTensHas nHdopMauus npueeneHa B [4], a Takke B A.8.3.2 (npunoxeHue A).

8.3.2 PaboTa cBau Npu LUKAUYECKUX Harpy3Kax

LiMknuyeckne Bo3AeACTBUS (BKMOYAA MHEPLUUOHHBIE HArpy3ku OT MPUMPOOHbLIX YCMOBUWIA, TAKUX Kak LUTOp-
MOBLI€ BOMHbI M 38 MMNETPACEHMA) MOTYT MMETb Ba NPOTUBOAENACTBYIOLLMX Mex gy coboi thakTopa, BIUSHOLWKX
Ha cTaTM4eckylo OCEeBYH Hecyluylo cnocobHOCTb cBau. [MOBTOpALWMecs BO3OENCTBMA MOMYT Bbi3BaTbk Bpe-
MEHHOE UINK MOCTOAHHOE CHWXEHWE COMPOTUBMNEHNA W/KNK HaKonneHve gedopmaumu. beicTpo npuknagbiBa-
eMble BO3OENCTBUSA MOTYT BbI3BaTb YBEINUYEHUE CONPOTUBIEHNSA WU/UMKU NPOAOMNLHON XeCcTKoCcTU cBan. OueHb
MeAneHHo NpUKNagLiBaeMble BO3OENCTBUSA MOTYT BbI3BaTh YMEHbLUEHWE COMPOTMBIEHUS W/UMWU NPOAONEHON
YECTKOCTU cBaW. Pe3ynbTUpyowmnn ahdekT oT LMKIMYEeCKUX Harpys3oK ABMsieTcs (PYHKUMEN COBOKYNHOCTK
HECKOMbKMX (hakTOpOB — MHTEHCMBHOCTW, KONMMYECTBAa LUKIIOB U CKOPOCTKU YepeqoBaHUs NMpUKnagbiBaeMblX
BO3€NCTBMM, KOHCTPYKTUBHbIX NapaMeTpoB CBau M TUMOB rpyHTOB; cM. A.8.3.2 (npunoxeHune A).
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8.4 Peakuus rpyHTa Nnpu CXXMMaKLEn Harpy3Ke Ha cBako

8.4.1 Npadmk t—z 3aBMCMMOCTHM yOenbHOro TpeHUs Ha 60KOBOW NOBEPXHOCTU OT rMyBUHbI

CooTHoWweHWe Mexay 4OCTUrHYTON BEMUYMHON TPDEHWA Ha rpaHuLe «rpyHT—CBas» 1 NokanbHbIM nepe-
MELLIEHVEM CBaW Ha 3agaHHoW rmybuHe MOXHO onucaTb, UCMOMNb3ys rpadvk Buaa t—z. M3BecTHbl pasnuy-
Hble 3MNUPUYECKME N TeopeTUYecKne MeTodbl, NPUroAdHble ANs NOCTPOEHUSA 3aBUCUMOCTKU CUIbl TPEHUA Ha
©OKOBOI NOBEPXHOCTH CBau OT ee NepeMeLleHns B NPOoLoSibHOM HanpasneHuy, HasbiBaeMon rpadpukom t—z
[em. A.8.4.1 (npunoxeHue A)).

B pacuetax gonyckaeTcs MCMNOMb3oBaHWe COOTBETCTBYIOLMX rpaduKoB, NOCTPOEHHBLIX Ha OCHOBE pe-
3yNbTATOB HATYPHbIX UCMNbITAHWA MO HAarpyXeHuw CBai ONS OCHOBAHWIA C XapaKTepHbIMW reonorvy4eckumm
paspesaMy UM Ha OCHOBe NabopaTopHbLIX UCTbITAHWIA, MOOENUPYIOLLMX YCTAHOBKY CBal B rpyHTe. Npu oTcyT-
cTBMM Bornee onpefeneHHbIX OaHHbIX ANsi HeKapboHAaTHbLIX TPYHTOB PEKOMEHAYEeTCA MCNOoNL30BaTh rpadukm
t—z , NpefAcTaBneHHble Ha PUCYHKe 3.

tit

max
1,0 1
9999,
2
3
0,6
4
0.4
0,2
0 1 2 3 4 5
z Zpeak
if A
2/Z,00k
I nvHb Meckn
0,16 0,30 0,30
0,31 0,50 0,50
0,57 0,75 0.75
0,80 0,90 0,90
1,0 1,00 1,00
2,0 0,70—0,90 1,00
e 0,70—0,90 1,00
1—necok: t .. ;2—ruHa: t =09t ;. 3—rnuHa: t . =0,7t . ; 4— rnuHa u Necok; Z— nokanbHoe NpoAonbHOE NepemMelLleHne Ceau;
Zyeak — NEPEMELLEeHNE, COOTBETCTBYIOLLEE MAKCUMANEHOMY 3HAYEHWIO YAENLHOT0 NOBEPXHOCTHOTO TPEHWS Ha rPaHULIE «TPYHT—CBas»;

D — HapyHbIii AMameTp ceau; f — AOCTUIHYTOE 3Ha4YeHWe YAEerNbHOTO NOBEPXHOCTHOTO TPEHWS (B eAMHULEX HAMNPSKEHWS) HA rpaHuue
«rpyHT—cBas»; t_ .. = f(z) = MakcumansHoe 3HayeHWe yaernbHOro NOBEPXHOCTHOMO TPEHMUS Ha rPaHULE «TPYHT—CBasy, BbIYUCNEHHOE

! 'max
cornacHo 8.1 (B eAnMHVMUax HanpskeHns); ... — yOenbHOe 3HaYeH1e OCTaTO4HOro NOBEPXHOCTHOTO TPEHUA (B eAMHULAX HAMPSHKeHUs),

2,05 — NPOAOIbHOE CMELlEeHWE CBaK, NPWU KOTOPOM [0CTMraeTca 0cTatoqHOe NOBEPXHOCTHOE TpeHue fres Ha rpaHuue «rpyHT—ceasa»

PI/IcyHOI( 3 — TunuyHble FpaCbMKVI t—2z 3aBUCUMOCTW TPEHWUH MpU COBUIe CBaW OT €€ NPOAOIIbHOIO NepemMeLLeHus
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[nsi cTaHOapTHbLIX pacyeToB peKOMEHAYEeTCsl MCNONb30BaTh XapakTepHoe 3Ha4YeHue Zyeak: PABHOE 1%
HapyXHoro avameTtpa ceBau (T. e. zpeak!D = 0,01). OgHako MMeeT MecTO 3Ha4YuTenbHas HeonpeaeneHHoCTb
B 4acTW 3TCW BeNWYUHEI, M 3Ha4yeHus B gnanasoHe 0,25 %—2,0 % oT guameTpa cBan MOryT OKasaTbCs Hau-
bonee nogxogAWMMK B CNydasx, Korga npu pacyeTax CBau 3Ha4YeHWe NpoJoNbHOW NoOaTnMBOCTWA Urpaet
CYLLLeCTBEHHYH pOrb.

Mpu nepemelleHnAX, CYLLECTBEHHO NPEeBLILIALULMX 3Ha4YeHne, NpKU KOTOPOM AocTuraeTcs .., KaK ato
MoKkasaHo Ha pucyHke 3, chopma KpWMBOW t—z fofmKkHa ObiTh TUlAaTeNbHO NpoaHanuaupoBaHa. 3HaYeHus no-
KasaTensa OCTAaTOMHOro TpeHns f [/t . 1 NnpoaonsbHoe nepemelleHne cBam Z,,., NP1 KOTOPOM OHO A0CTUraeT-
csl, ABNSAKTCA (PYHKUUAMM 3aBUCUMOCTH «HanpskeHne—aedopmaLma», ONUCLIBAKLLENA NOBEOEHWE TPYHTA,
WCTOPUMW HarpyxeHus, MeToda CTpPOMTENbCTBA CBa, NOCNeL0BaTENbLHOCTY NMPUMNOXKEHUSI HArpy30K Ha CBa U
apyrux dakTopoB. TUMWYHLIE 3HAYEHUA tres."fmax Ons MUHUCTBIX TPYHTOB HaxoaaTtes B AuanasoHe 0,70—0,90,
npv 3ToM NabopaTopHble, HATYPHbIE UMM MOLENbHbLIE MCMbITAHUA MO Harpy>KeH1io CBal MOoryT NpeaoCcTaBuTb
LIeHHYI0 MHpopMaLInIo AN onpeaenenns 6onee TOYHbIX 3Ha4YeHUA &/t . W Z . ANA PasnuYHbIX TPYHTOB.

MoxKHO oxugaTh, YTO ANA ONWHHBIX CBal, KOTopble 0bnagatT 3HAYMMOW NPOAOMBHOW NOAAaTNUBOCTLID,
a Taleke AN rpyHToOB, AEMOHCTPUPYIOLW X AedhopMaLMOHHOE PasynioTHEHWE, 3HAYEHUS yOelNbHOro noBepx-
HOCTHOIO TPEHMS MpW 3aJaHHbIX MPOOONLHBIX NepeMeLleHUaxX OKaxyTcsa Bonee HU3KUMU MO CPaBHEHUIO C
TEMW, KOTOpble MOTYT BbITh BblYMCHEHBLI NO chopMynam (21)—(23). B Takol cuTyauumn pesynsTyupyroLllas He-
cywasa cnocobHOCTb CBau NpY BepTUKanbHOW Harpy3ke DydeT MeHblue 3HaYeHWUs, BbIYMCIIEHHOMO Ha OCHOBE
ONWCcaHHbIX METOOOB, MPYMEHSEMbIX ONS pacyera HOPMaTWMBHOW MPOAOMEBHON Hecyllel cnocobHocTH, no-
3TOMY YKasaHHbI pakTop gerpagauny TpeHus HeobxoguMo ydecTb B ABHOW chopMe [cm. Takke A.8.1.3.2.4 n
A.8.4.1 (npunoxexwve A)].

8.4.2 Mpacuk Q — z 3aBMCUMOCTU NOBOBOro CONPOTUBNEHUA OT 3arnybneHusn

3aBUCUMOCTb MeX Oy AOCTUTHYTLIM 3Ha4YeHWeM NoOO0BOro CONPOTUMBIEHWS CBau M NPOAONbHLIM nepe-
MeLLEeHNEeM HKHETO KOHLIA CBau OMUCLIBAETCA C UCnons3oBaHueM rpacuka Q — z.

HopmaTuBHOE 3Ha4YeHWe Hecylleiln cnocoBHOCTM cBan HeobxooMMo onpedenaTh B COOTBETCTBMM C 8.1,
Mpu 3TOM TpebyeTcsa gocTaToyHO BOMbLIOE MepeMeLleHe HUXKHErD KOHLA CBau ANS OOCTUMXEHUS MOINHOro
3Ha4eHus nobosoro conpotueneHus. MNMonHas Mobunusauuns Hecylwein cnocobHOCTK cBan No TOPLEBON Mo-
BEPXHOCTW B MecHaHblX W FMUHUCTBIX FPYHTax peanu3yeTcs, Korga nepeMelleHne KOHUa CBau COCTaBnsieT
nopsaka 10 % ot guameTpa ceau. [Npu oTcyTcTBUKM Bonee onpefeneHHbIX JaHHBIX PEKOMEHOYETCS UCMONb30-

BaTb KPUBYHD, NOKa3aHHY Ha PUCYHKe 4, n ansi NeCKOB, W ANS IMKH.

8.5 PeaKuus rpyHTa Npuv ropu3oHTanbLHOM Harpy3Ke Ha cBato

8.5.1 O6wMe nonoxeHUn

CeaWHblil hyHAaMeEHT HeobXxoQMMO NPOEKTUPOBaTE C Yy4ETOM BOCMPUATHSA CTaTUYECKUX W LIMKITMYECKUX
BoKoBbIX (MONEepeYHbIX) Harpy3okK.

BokoBoe conpoTuBrieHne NPUMNOBEPXHOCTHOTO FPYHTa MOKET OblTh CYLLECTBEHHBIM A8 MPOeKThpyeMo-
ro cBanHoro oyHaameHTa, no3ToMy HeobxooMMOo yYUTbIBaTbL BO3MOXHOE BNUSHWME pasmbiBa. [1pu oTCyTCTBUK
Donee geTanbHbIX JaHHbBIX 715 NOCTPOEHMS 3aBUCUMOCTEN Mexay DOKOBBLIM COMPOTHMBIIEHWEM TPYHTA W MO-
nepeYHbIM NepemMeLLeHNEM CBaW (rpadMKoB p—y) MOTYT UCNONb30BATLCHA pacyeTHbIE NMpoLeaypel, NpUBeaeH-
Hble B 8.5.2—8.5.7. 3KcTpanonauma npeacTaBneHHbIX 3aBUCUMOCTEN 3a Npefenbl PAacCMOTPEHHON reoMeTpun
cBal gomkHa bbITh cneunansHo obocHoBaHa. B yactHocTu, ons cean 6onbLWOoro guameTpa ¢ orpaHuYeHHon
rmybuHon BHegpeHus moryT notpebosaTtbes apyrve hOpMynMpPoOBKN ANs NOCTPOEHUA rpaduKkos p — V.

8.5.2 Hecywasn cnocoBbHOCTL CBau Mo rpyHTY AMA crny4Yaa MArkMx ravH

Mpy cTaTU4ecKUx MomnepedHbIX Harpyskax HOpMaTMBHOe 3HadeHWe BOKOBOW Hecyllel cnocobHocTu
p,D mMsrkoi rmuHbl (su < 100 k[Ma, nnn 2000 beHTOB/dDyTZ), B eOWHULAx Cunbl Ha eqUHULY ANWHBl CBau, Kak
YCTAHOBMNEHO Ha npakTuke, MeHaeTca mexay 8s,D u 12s D, 3a ncknoHeHnem MenkoBoabs, rae paspyleHue
rpyHTa NPOMCXOAMT MO APYroMYy MeXaHW3My BCMEeACTBME HU3KWX 3HaYeHW NpupogHoro aaenexHus. Linknunye-
CKWe BO3[ENCTBUS BbI3bIBAKOT CHUXEHME BOKOBOW Hecyled cnocoBHOCTU rpyHTa MO CPaBHEHUIO C HECYLLEN
CrMoCcoBHOCTLI0 NPU cTaTUdeckux Harpyakax. [pu oTcyTcTBUKM Bonee geTanbHBIX OAaHHBIX PEKOMEHAYeTCsl Uc-
nonb3oBaTh cnegykllee 3HaveHMe BoKoBOW Hecyllen cnocobHoCTH:

p,D yBenuuusaetca ¢ 3s,D go 9s,D npu ysenuyedun z ot 0 0 Zg B COOTBETCTBUM C (DOPMYIIONH

p,D =3s,D +vyzD + Js 2z, (27)
40
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QQpA
1
0 0,1 z/TD
zID Q/Qp
0 0
0,002 0,25
0,013 0,50
0,042 0,75
0,073 0,90
0,100 1,00
w0 1,00

Z — NpoAcnLHOE NepeMeLLEeHUE HUKHETD KOHLUA cBau; D — HapyKHbIA anameTp cBau; Q — [OCTUrHYTOE CONPOTUBMNEHWE OCHOBaHUA Noa
TOPLOM CBau (B eAnHULAX CUMbI); Op — HOpMATUBHOE 3HAYEHWE HECYLLEN cnocoBHOCTU CBaK NO TOPLIEBOW NOBEPXHOCTH, BbIYUCNEHHOE
cornacHo 8.1 (B eguHULAX CUMbI)

PucyHok 4 — Mpaduk Q—z conpoTUBEHUA OCHOBaHWUSA Mo TOPLOM CBau 0T NPOAONBHOTO NepeMelleHns cBan
B TUMWYHOM criydae

HO npwW 3ToM p D JOMKHO BBITE OrPaHUYEHO 3HAYEHUEM, PACcCUUTEIBAEMBIM NO hopMyne
r
pD =9s D ana z 2 zy, (28)

roe D — HapyxHbid gMameTp cBau;
p, — HOpPMaTMBHOE 3HayYeHne 6OKOBOW Hecylel cnocoBHOCTH (B eAnHULLAaX HanpsXXeHus);
§, — HOpMaTMBHOE 3Ha4eHWe HeApeHUPOBAHHOTO COMPOTUBMEHWS CABWIY B paccMaTpuBaeMOn TOuKe
(B eaMHMLAxX HaNpsKeHWs);
y' — eOMHUYHbI Bec rpyHTa B Boge (kH/m3);
J — bespasmepHas aMnuMpuyeckas NnocTossHHasa co 3HavYeHuAMK B guanasoHe 0,25—0,5; gomkHa onpe-
OEenATbCA B XO4e MOSEBbIX UCTbITAHWUNA.
MpumevyaHue — [Ona rmuH MeKCUMKaHCKOro 3anuBa, ecnv OTCYTCTBYKT ApYrie AaHHble, PeKoMeHOyeTcs
vcrnonb3oBaHue 3Hadenusa 0,5;
Z — paccTosiHWe, OTCYUTbIBAEMOE BHWU3 OT MCXOL4HOrO YPOBHSA NOBEPXHOCTU MOPCKOro AHA;
Zg — paccTosiHMe OT NMOBEPXHOCTU MOPCKOTO [HA A0 HWKHEW rpaHuLbl ocrnabneHHoro cros.

[Mpy NOCTOSHHOM MPOYHOCTU NO rMyBuMHe COBMECTHOE paccMoTpeHue dopmyn (27) u (28) npuBoguT K
3HaYeHUIO:

:12)
Zn=—n— 29
R ¥D +J (29)
S
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B cnyyae HeogHopoaHbIX rpyHTOB dhopmynbl (27) 1 (28) moryT pelatbcs nyTeMm NOCTPOEHWSA ABYX rpa-
tukos ansa p D B 3aBUCUMOCTU OT rnyBuHbl. Touka NepBoro nepeceveHns AByX rpadukoB COOTBETCTBYET Zg.
B obuiem cnyyae zg npesbiwaet 2,5 anameTpa ceau. [puBedeHHbIe 3MNUPUYECKNe 3aBUCMMOCTH He criedyeT
NPVYMEHATE, KOTAa MPOYHOCTL FPYHTa MeHSeTCsi HepaBHOMEpHO. OTW hopMynkl TakKe HE peKoMeHAYeTCs Npu-
MEHSATb B YCMOBMAX BO3MOXXHOIO pa3mbiBa, 0QHako pa3MbiB 0ObIYHO He ABMAETCA NPeAMETOM pacCMOTPEeHUA
ONSA CBA3HbIX IPYHTOB.

8.5.3 lNpathuk p — y 3aBMCMMOCTM Hecylel CrNocoGHOCTM cBav MO TPYHTY OT CMELeHUA Oons
MATKUX FIWH

3aBucumocTi BOKOBOro CONPOTUBNEHMSA OT MOMNEPEYHOrO NepeMeLLeHUs CBaun Ans criydas MArkux rmuH,
Kak npaBuno, HenvHenHele. Mpadvkn p — ¥ ANS KPaTKOBPEMEHHbLIX CTaTUYECKUX HAarpy3ok MoryT ObiTe no-
CTPOEeHbI N0 AaHHbIM MepPBOW KONOHKKU Tabnuubl 2. [1na cnyyas, korga paBHOBECHOE COCTOSIHWE AOCTUraeTcs
npW LUKMKMUYECKUX Harpyskax, rpadvkin p — y MOXHO CTPOWUTb MO AaHHbIM Tabnuupl 3.

8.5.4 Hecywas cnoco6HOCTbL CBau Mo rpyHTY Ans cny4as TBepabiX rMWH

Mpu cTaTnyecknx BOKOBLIX Harpyskax HOpMaTWBHOE 3HayeHWe DOKOBOW Hecyllel cnocobHOCTM cBau
(cvna Ha eguHULy AnNvHBl cBaw p,) Ans TBephon mukbl (s, > 100 kMa nnn 2000 cbyHTOB/DYT2) aHaANOrMyHO
3HAYEHWI0 ANA MATKOW rMuHbl. OgHaKko B yCrOBMSAX LMKIWYECKUX BO3OEWCTBUM UMeeT MecTo beicTpas ge-
rpajaumsi NPOYHOCTHBLIX CBOWCTB, MO3TOMY HOpPMaTWBHOE 3HavyeHne DOKOBOW Hecyllel cnocoBHOCTU SOIKHO
ObITb YMEHbLUEHO AN YCMOBUA PAaCHETHBIX LMKMMYECKUX BO3AEWNCTBUI B COOTBETCTBUN NepedoBbIMU NpaKkTu-
Kamu U MMeLWMMINCS aHHBIMU.

8.5.5 Npadhuk p — y 3aBMCUMOCTU Hecylel cnocoGHOCTU CBau No FPYHTY OT CMELEeHUs AnA
TBepPAbIX FMWH

XoTd TBEpAbIE MWHBI TAKKE ONUCHIBAKOTCA HEMMHEMNHBIMY 3aBMCMMOCTAMM HanpsXXeHuin oT gedopma-
LM, OHW B 06LLEeM cryyae AeMOHCTPUPYIOT Bonee XpynKkni xapaktep 4eOopMUPOBaHNS, YeM MSATKUE MMUHbI.
[Mpu NOCTPOEHWMW 3aBMCUMOCTEN «HanpskeHve — gedopmauns» 1 nocnegyowmx rpadukos p — y Ans uu-
KNMYeCKNX Harpy3oK Ans NNOTHLIX MWH HE0BXOAMMO YYMTBIBaTbL BO3MOXHOE BbiCTpoe CHIKeHe BOKOBOW He-
cyLein cnocobHocTy Npy BonbLUINX NEPEMELLEHUSX B COOTBETCTBMN C AOCTYMNHLIMY NEPeOBbIMU NPaKTUKaMu
n/unu MeLWMMUCS GaHHbIMU.

Tabnuua 2 — ,D,OCTI/II'HyTOG BokoBoe CONpoTUBNEHWE N NepemMeLLEeHA AnA cnyvyad KPpaTKOBPEMEHHbBIX CTAaTUYECKMX
Harpy3aok ans MArkux rmuH

plp; ¥y,
0 0
0,23 0.1
0,33 0,3
0,50 1,0
0,72 3,0
1,00 8,0
1,00 0

Obo3HayeHua:

P, — HOpMaTKUBHOE 3Ha4YeHne BOKOBOM HecyLlen cnocobHOCTM (B AUHULIAX HANPKEHNSA);

p — AOCTUrHYTOE 3Ha4eHne BOKOBOro CONMPOTUMBMNEHUS (B eAMHMLAX HANPsKeHUN);

y — nokansHoe BOKOBOE NepemeLlLeHNe CBau;

Ye=25-8,-D;

D — HapyxHbIi anameTp cBau;

£, — Aedopmaumns npy NONoBMHHOM 3HaYEHM MaKCUMarbHOWM BENWHMHbLI 4EBMaTOpa HanpseHnin B nabopaTopHbix
HeLpeHWPOBAHHBIX UCTILITAHUAX HA CXaTWe HeHapyLleHHbIX 0bpa3LoB rpyHTa.
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Tabnuua 3 — ,EIOCTVIFHyToe BokoBoe conpoTueneHne 1 nepeMelleHnsa B YCTaHOBUBLUEMCA COCTOAHWMK NPWY LUMKNMYe-
CKWX Harpyskax anda cnydas MArkmx rmuH

z> ZR z< ZR

pip, Yy, plp, yly,

0 0 0 0
0,23 0.1 0,23 0.1
0,33 0,3 0,33 0,3
0,50 1,0 0,50 1,0
0,72 3,0 0,72 3,0
0,72 © 0,72 z/zR 15,0
— — 0,72 z/zR e0

Obo3HayeHuns:

Z — paccTosiHWe, OTCYUTbIBAEMOe BHM3 OT UCXOOHOrO YPOBHS NOBEPXHOCTW MOPCKOro AHa;

Zp — PAacCTOSHWE OT MOBEPXHOCTU MOPCKOTO AHA [0 HWKHEN rpaHvlibl ocnabneHHoro cnos Ans oAHOPOAHbLIX
rpyHTOB [cM. chopmyny (29)];

Py — HOpPMAaTUBHOE 3Ha4eHue GOKOBON HecyLien cnocoBHOCTY (B e4UHMLAX HANPAXKEHNs);

p — OOCTUrHYTOE 3HaveHue BOKOBOro CONPOTUBNEHUA (B eQMHULEX HanpsKeHus);

¥ — nokaneHoe BokoBoe nepemMelleHre ceau (Mm);

Yo = 25 g [

D — HapyxHbIl AuameTp ceau;

&£, — AedopMauys Npy NOMNOBUHHOM 3HAYEHWUM MaKCUMAanbHOWM BeMUYUHbI IeBNaTopa HanpshkeHuin B nabopaTopHbIX
HEAPEHUPOBAHHLIX UCTBITAHMAX HA CXaTWe HeHapyLIeHHbIX 06pa3UoB rpyHTa.

8.5.6 Hecyuwas cnoco6HocTbL CBau Mo FPYHTY ANA cny4as necka

[Ana cratnyeckon ropuM3oHTanbHOW Harpy3kn 3HaveHne yaensHOW Hecyllein cnocobHocTu ceau p. Ans
necka MeHsieTcs OT 3Ha4YeHUsl Ha Menkosodbe, onpegensiemoro no gopmyne (30), Ao 3Ha4eHun Ha BonbLlumx
rmybuHax, onpegensemMoro dopmynon (31). Ona sagaHHoi rmybuHel cnegyeT ucnonb3oBate hopMyny, KOTO-
pas fJaeT HauMeHbLUEee 3HaYeHne P, B Ka4ecTBe HOPMaTUBHOIO 3Ha4eHus Hecyllen cnocobHocTy. PeayneTarsl,
nonyvaemsie no aTum hopmMynam, MoryT oKa3aTbCsl HEKOHCEepPBaTUBHLIMY (T. €. He B 3anac No NPoYHOCTU) ANs
YCINOBUWIA CIMIOUCTON CTPYKTYPbLI IPYHTOBOrO OCHOBAHWA, KOrAa Cron TeKy4en MuHbl NepekpbiBaeT Crnoi necka.

P = (Cq,*+ CoD) 7' Z, (30)

Pg=CiDY z, (31)
roe B MHOAEKCAX CMMBOI 's' yKa3biBAeT Ha cnydail Menkosodebs, a 'd'— 6onbLlinx rmybuH, u
D — HapyxHbl guameTp ceaw,
p, — HOpMaTuBHOE 3Ha4eHvie BOKOBOW HecyLlei CNocoBHOCTM (Cuna Ha eauHNLY ANUHbI CBau);
y' — yAenbHbIi Bec rpyHTa B Boge (kH/mM3);
Z — paccCTosiHWe, OTCYUTLIBAEMOE BHU3 OT MCXOOHOIO YPOBHSA NMOBEPXHOCTU MOPCKOro AHa (M);

C,, C,, C; — BeapasmepHblie KO3MMULNEHTLI, ABNALLINECH (DYHKUMAMU IHHDEKTUBHOIO yrna BHYTPEHHErO
TPEHUS B Necke ¢' (CM. pUCYHOK 5):

oy - P, [t s - anc)]
BB ___

2= @G- Ko -

Cy =K, - [(tanp)® — 1] + K, - tang’ - (tanp)?, (34)

43

GostExpert.ru
https://GostExpert.ru/gost/gost-59995-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=65603
https://gostexpert.ru/gost/gost-59995-2022?utm_source=pdf&utm_medium=65603&utm_term=page

FOCT P 59995—2022

Y. a_ [ = _1-sin¢’
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X — a(bheKTUBHBIA Yron BHYTPEHHEro TpeHns (¢'8 rpagycax); Y'— sHadenns koadhduumeHtos C, n C,; Y"— 3HaqeHne koathduuneHTa
C,; €y, C,, C; — ko3thduumeHTsl GOKOBOV HECYLLEN CnocoBHOCTH

PucyHok 5 — KoadhcpuumeHTsl BokoBOM HecyLlen cnocobHOCTK Ana necka

YKkasaHusi o y4eTy YCnoBWiA pa3MbiBa rpyHTa OCHOBaHWA npueeneHsl B A.8.5.6 (npunoxeHune A).

8.5.7 Mpachuk p — y 3aBUCHMMOCTM Hecylleil crnocoBGHOCTU cBau MO FPYHTY OT CMELleHUA ANSA
necyaHbIX rPYHTOB

3aeucumocTb p — y BOKOBOro CONPOTMBMAEHWS CBaW OT ee NonepeyHoro nepemMeLLeHns onsa necka Takke
ABMAETCS HenmHenHon. NMpu oTcyTcTBUKM Bonee geTanbHbIX AaHHBIX OHA MOXET BbITk annpoKCUMUpOBaHa Ans
3a[aHHOM MyBbuHbI Z No hopmMyne

k-z
p= A-prltanh(ﬁ-y), (35)
roe A — KOO MULUKMEHT, YYUTLIBAKOWMNWA CTAaTUYECKUA WNKM  LUKUKIIMHECKUA XapaKkTep BO3OEWCTBUN W

paccyuTbiBaeMbli Mo opmyrne

08 .z
D

A= (3,0 - )> 0,9 onA cTaTUYecKux Harpysok, u (36)

A = 0,9 Ang UMKNUYEeCcKnx Harpysok;

p, — HOpMaTtuBHOE 3HauyeHvne BOKOBOW Hecylieid cnocobHOCTW Ha rnmybuHe z (B eduHMUAx CWIMbl Ha
eouHULY ANUHBI cBan);

k — mMoaynb peakuMu rpyHTOBOro OCHOBAHUA (KO3 ULMEHT NOCTENW) B MaccuBe (B eguMHULIAX CUIbl Ha
obwem), cm. Tabnuuy 4;

Z — paccTosHWe, OTCHNTLIBAEMOE BHU3 OT MCXOAHOMO YPOBHSA NMOBEPXHOCTM MOPCKOro AHa (M);

y — nonepeyHoe nepemMeLleHne ceam Ha rmybuHe z.
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HakonneHHble gaHHble, XapakTepusyllwue paboTy cBau MpW rOpPU30HTanbHbLIX Harpyskax B Meckax,
BKIHOYAOT UCMLITAHUS CBaW C He3aKpernneHHOW rornoBoi B YNCTLIX NMeckax ¢ a(eKTUBHLIMU yrmaMu BHY-
TPEHHEero TpeHWs B AuanasoHe 34°—42°, 3HayeHUsa KOTOpbIX onpedenanuch UCNbITaHMAMW FPYHTa METOLOM
NpAMOro cOBuUra, TPEXOCHOTO CXaTWsl B APeHWPOBAaHHLIX YCNOBMAX UMW Ha OCHOBE pe3ynsTatos o6paboTku
[aHHbIX HATYPHbIX UCTLITAHWIA CBail.

Mpu aKcTpanonauuM 3TUX OAHHLIX NPUMEHWUTENbLHO K FPYHTaM, XapakTepUCTUKU KOTOPLIX BLIXOAAT 3a
yKazaHHble npeaensl, 0coB6eHHO Mo OTHOLLEHWIO K NeckaM ¢ 3 eKTUBHLIM YITIOM BHYTPEHHETO TPEHUS MeHee
30°, HeoBxoaQUMOo [oNoNHUTENLHOE 060CcHOBaHWe. B YacTHOCTH, ANS TAKUX FPYHTOB pe3ynsTaTel naGopatop-
HbIX UCMLITAHWIA OOMKHBLI GbITh TWATeNbLHO NpoaHanMaupoBaHbl 4Ns YCTAaHOBMNEHUS (DaKTOpPOB aHOMarlbHOro
NoBeLeHVsa U HanU4YUa 3HAYMTENbHON JONW PPaKLMA MMHUCTBIX YacTuL. B COOTBETCTBYIOLLMX CyYasax MOXKeT
noTpeboBatbLCca MoaANUKaLMS rpacuKkoB p — .

Mpu oTcyTcTBUM Gonee geTanbHbIX AaHHLIX, PEKOMEHYETCS UCMOoNb30BaTh 3HaYeHUst KoadduuneHTa
noctenu, k, npuBegeHHble B Tabnuue 4.

Tabnuua 4 — 3HayeHns MOAYIA peakunn rpyHTOBOro OCHOBaHWA (KoadpdouLMeHTa NocTenu)

k
o
MH/m? (cbyHT/aroiim?)
25° 5,4 (20)
30° 8,7 (32)
35° 22 (80)
40° 45 (1 65)

8.6 CoemecTHana paboTa cBaW B KycTe

8.6.1 O6LWmMe nonoxeHns

Mpu NpoekTUpoBaHUWM CBaMHOrO (hyHAamMeHTa HeoOXOQUMO yYWUTbIBaTb BAUSIHWE OnWM3KO pacrnosioxeH-
HbIX COCEeHUX CBaM Ha XapaKTepUCTUKW CONMPOTUBMEHWUS TPYHTOBOIO OCHOBaHMWS NMepeMeLLeHuto rpyrrbl cBau.
OueHky rpynnoBoro aggekTa peKoMeHAYEeTCH BbIMOMHATL NPU PAaCCTOAHUA MeXAY CBAagMKU MeHee BOCBMW UX
OWaMeTpOoB.

[Mpwu pacuyeTax Hecyllen cnocoBHOCTK rpynnbl (KycTa) ceBalt Heobxogumo obecneynTs BLINONMHEHUE Tpe-
©oBaHumii 8.1.1. B cnyyae HepaBHOMEPHOIO pacnpeaeneHunsi BHELIHEW Harpy3ku Mexxay cBasMu KoaduumeH-
Thl HAZAEXHOCTW MO HeCcyled cnocobHOCTU ANA OTAENBHLIX CBaW B rpynne MoryT BbiTb NPUHATLI C MEHbLIUMMM
3Ha4YeHWsAMN, Yem ykaszaHo B 8.1.1, npu ycrnoBuuM, 4TO BbINONHEHO 060CHOBaHWE TOro, YTO pe3ynbTUpyrLne
nepemMeLlLeHnUst U COOTBETCTBYHLWME AedopMaLUn U HAaNpsKeHUs B CBasIX, a TAKKe B COMPSKEHHbIX 3NeMeH-
Tax KOHCTPYKLMIA COOPYXEHWUs ABMAKTCA A0MYCTUMbBIMM.

8.6.2 PaboTta cBan npu BepTUKanNbHON Harpyske

Mpy NpoeKTMpOoBaHWM cBaWHOro (PyHAamMeHTa, B COCTaB KOTOPOro BXOASAT KyCThl CBall, HeoOxogumo
y4MTbiBaTL cnegyrowue acnektol. [Ina cBaldHoOro dyHOameHTa, ycTpavBaemMoro B FMMHWCTOM OCHOBaHWMU,
rpynnoBasi Hecylas cnocobHOCTb MOXET OblTb MeHbLUE, YeM Hecylias cnocobHOCTb M30MMPOBaHHOM CBau,
YMHOXEHHasl Ha KONMWYECTBO CBAi B rpynne; u HaobopoT, ANA Nec4yaHoro OCHOBaHUSA, TPynnoBas Hecyllas
CMocoOHOCTb MOXET ObiTh BhILIE CYMMbI HECYLLUX CMOCODHOCTEN U30NMPOBaHHBIX CBai. [pynnoBas ocagka
B rMWHe unu necke B obuiem cnyyae donblue, 4emM y U30NUPOBaHHLIX CBal MpuU Harpyske, paBHown oblien Ha-
rpy3Ke Ha KycT cBaW, NOAeneHHOW Ha KONUYeCcTBO CBau B rpynne.

8.6.3 PaboTa cBai Nnpu ropu3oHTanbLHOW Harpyske

[na ceai ¢ 0AMHAKOBLIMUK YCMOBUSIMU 3aKPENIEHWA FONoBbLl CBaW, 3arnybnsaembix B CBA3HbIE UMK He-
CBA3HblE TPYHTHI, FpyNna cBan, Kak npaBuro, nokasbisaeT Gonbluee ropu3oHTanbLHoe nepemelleHne, Yem ne-
pemelleHne U30NMPOBAHHOM CBAW, HATPYXEHHOW CpedHe Harpy3kon, NpUXoasLLeinca Ha OOHY CBak B rpyn-
ne. OCHOBHbIMWU DaKTOpamu, KOTOpbIE BIMSAIOT Ha IPYNnoBoe NepeMeLleHne Kycta cBaw 1 Ha pacnpegeneHve
Harpysku mexagy cBasimu, SBNSOTCS pacCcTOoAHWE MeXIY CBasiMW, OTHOLLeHWe rmy©OuHbl BHEOPEHUS CBaM K ee
AnameTpy, NogaTtnMBOCTb CBan NpW B3aMMOOENCTBUM C ITPYHTOM, MMoLlagHble pasMepbl KycTa, a Takke U3-
MEHYMBOCTb COBUIOBOW NMPOYHOCTM M MOLYNA KECTKOCTW rpyHTa C rnyOuHo.
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Mo peaynsTatam aHanuaa pasnuyHbiX METOLOB pacyeTa KycTa CBal ANs pacyeToB rpynn cBan Ha geu-
CTBWE rOPU3OHTAalbHbIX HArpy30K peKOMeHOYTCs creayrwme noaxoabi:

- MeToAbl AeTanbHOro pacuyeta, Hanpumep Takue, kak PILGP2R [cm. A.6.3 (npunoxeHue A)], — ana
onpegeneHus CXOOHOW XeCTKOCTM KycTa cBau;

- meTog ®oxTa-Koxa v ero mogudumkaumm [cm. A.6.3 (MpunoxeHue A)] — onNa aHanuaa pacyeTHbIX CUTY-
auun ¢ pacHeTHbIMU Harpyakamu. [pn 3TOM BO3MOXHO NONy4YeHME 3aHMKEHHbIX 3HaYeHU nepemMeLLeHns npu
Harpyskax, garolwmnx nepemelledns Ha yposHe 20 % wnn Gonee oT guameTpa OTAENbHOW CBau B rpynne, 4To
HeobxooMMO YHUTLIBATb C MOMOLLbIO OONONHUTENBHBIX MCCNEeL0BaHNR;

- ONs OLEHKN MaKCUMarbHbIX 3HAYEHUI BHYTPEHHUX ahdeKTOB HarpyxeHus Ceauv npu 3agaHHoOM rpyn-
NMOBOM MepeMeLLleHn KycTa: HaubonblumMe 3Ha4YeHUs (KOHCepBaTUBHEIE) MOTYT BbiTh MOMYYEHLl C MOMOLLLD
Mcxo4HOro unu moguduumnpoBaHHoro Mmetoga ®oxra-Koxa.

9 YcTpoucTBO cBalHbIX (pyHOaMEHTOB

9.1 O6wmMe NnonoxeHUs

B HacTosilwewm cTaHgapTe paccMaTpyMBaloTCs CreayroLliMe TWUMNbl CBaw CBalHbIX (YyHAAMEHTOB, UCMOMNb-
3yeMbIX ONs NOAAEPKKA MOPCKMX COOPYXKEHWIA:

- 3abuBHble (3agaBnuBaeMble) CBaW: AMA COOPYXEHWA KOHTUHEHTanbHOro weneda npu ycTponcTBe
dyHOaMeHTOB 0ObIYHO MPUMEHSIKOTCA CBaW C OTKPLITLIM HYXKHUM KOHLOM (cM. 9.2—9.7). Takne cBan 0Obl4HO
3abuBaloTCs B MOPCKOe AHO CBaeBOMHbLIMKM MONOTaMKU UK C NMOMOLLLI FTMAPOAOMKPATOB;

- BypoHabuBHbIE U LeMeHTUpyeMble CBaW, KOTOPbLIE MOTYT UCMOMb30BaTbCA B HECKANbHbIX M CKamNbHbIX
rpyHTax, no3ponswwmx obecneynsate BypeHue ckBaxuHbl Be3 KpenneHus CTEHOK MW NOA 3aWwuTon MuHu-
cToro pacteopa (cm. 9.8);

- CBaW C yLUMPEHHOW NATOW: YCTPONCTBO YLUMPEHUS MOXET BhIMOMHATLCSA HA HUXKHEM KOHLe cBau, YTob.I
obecne4ynTs yBENUYEHHY HECYLLYH CNOCOBHOCTb, B TOM YMcne Ha BblaepruBaHue (cm. 9.9). Hecywas cno-
COBHOCTb CBal C YLUMPEHHON NATOW NO rPYHTY B OCHOBaHWM A0MKHa ObiTh OnpeaeneHa cornacHo npuHuMnam,
yKa3aHHbIM ANS NpoeKTUpoBaHna BypoHabUMBHBIX U LLEMEHTUPYEMbIX CBAW;

- Bubponorpyxaembie CBauw: Ha NpakTuke nogTeepkaeHa 3deKTUBHOCTL NPUMEHEHWA rMapaBnuye-
CKWUX BMOPOMOMNOTOB A8 YCTAHOBKW CBal, B YACTHOCTW, ONA MOTPYXXeHWs CBall Manoro guametpa B HECBA3-
Hble@ TPYHTBI. [10 NpUYMHE HEAOCTAaTOMHOCTM OAHHBIX ANA OLEHKW BMVMAHWS AaHHOMO MEeTOoA4a YCTAaHOBKW CBaK
Ha WX NPOAOMbHYK HeCyLly cnocoBbHOCTb MCMoMNb3oBaHMe BUOPOMOMNOTOB ANf YCTPOWCTBA MOPCKUX CBaW,
npefgHasHaqdeHHbIX 48 BOCNPUATUA 3Ha4YUTENbHbIX BEPTUKAIbHbBIX HATPY30K, HE peKoMeHdyeTcs.

TonwuHa CTeHKM cBau JOMmKHa obecnevvBaTb BOCNPUATME pPacYeTHbIX BEPTUKAMbHbLIX M FOPU3OHTaNb-
HbIX HArpy3okK, a TaKKe HanpsKeHnn, BO3HWKAIOLWMX B XOA4E YCTaHOBKM cBan. HanpspkeHus B cBae n CooTBeT-
CTBYIOLLAA MUHMManbHas TOMLWMHA CTEHOK CBaW AOIMKHbLI COOTBETCTBOBaTL TpeboBaHmAM [4], B COOTBETCTBUM
C KOTOPbIMKW MPOYHOCTL CBaun JommkHa BbiTe obecnedeHa no KpUTepuam NPOYHOCTH cTanbHOW Tpybbl ANdA pac-
4YeTHOW cUTyauun ¢ KOMBMHMPOBaHHLIM BO3AENCTBMEM NPOAOLHON CUMbl U M3rnbaLwero MoMeHTa.

MNpaBunbHas ycTaHOBKa CBaii, BKMoYas obcagHble TpyObl, YTO Nogpa3yMeBaeT YCTaHOBKY KaX oW cBau
C pacdeTHbIM 3arnybnenvem (Mnu BnNnsknM K Hemy) Be3 NOBpeX4eHUs, MeeT UCKMIYNTENbHO BaXHOE 3Hadve-
HWe ana obecrnedYeHna pacHeTHOro CpoKa aKCMMyaTauuy COOPYKEeHWS U COXPaHEeHWs ero aKcnmyaTauMoHHbIX
xapakTepuctuk. Bce coeguMHeHWss aneMeHTOB KOHCTPYKUWA, BbINOMHEHHBIE B MOMEBbLIX YCMOBWUSAX, AOMMKHBI
YOOBNETBOPATL MPOEKTHbIM Tpebosanuam. Cekunn cBal AOMKHbI BbiTe NpOMapkMpoBaHsl Takum obpaaom,
4yTobbBI MaKCMManbHO CNOCOBCTBOBATL YCTAHOBKE CEKLMIA B HY>KHOW NOCNeaoBaTenbHOCTU. 3anopHble YCTPOW-
CTBa Ha HMKHEM KOHLE ONop COOPYXKEHWA U CBalHble MydThl (Mpy HeoBX0AMMOCTM) CcneayeT NPOeKTUpPoBaTh
Takum obpas3om, YTOOLI UCKMIOYMTE UX NMOBPEXOEHWE B NpoLEecce ycTaHOBKe CBall.

9.2 PacueT norpyxeHusi cBau

[ns MoOenvpoBaHUs CUCTEMbI K MONOT—CBas—TIPYHT» 1 paboTkl cBav npu 3abrBKe MOXKET NPUMEHSITh-
Cs NOAXOA, OCHOBaHHBIA Ha MeTode OLHOMEPHOW BOMMHOBOW 3adadqu ANsA ynpyroro tena (BOMHOBask Teopus
yaapa). C nOMOLLBK COOTBETCTBYOLLMX KOMMBIOTEPHBIX PACHeTOB MOXHO OLeHWTL AMana3oH KonnyecTea yaa-
poB MonoTa, HeobXOAMMOro ANA AOCTIKEHWS] pacyYeTHOro NOrpyKeHWs CcBau, M BO3HMKalLWwmWe npu 3abuBke
HanpsxeHusa. Heobxogumoe KonNMYECTBO y4ApOB MOMOTA OLEHWBAETCS Ha OCHOBe rpadwuka (Xxoaorpammb)
3abueku cean (SRD-rpachuk), Ho Ha 3To Takke ByayT BNuATL npegnonaraemast 3EeKTUBHOCTL MOMOTa U,
B MeHblUER CTeneHu, napaMmeTpbl Bubpaumii n gemndupoBaHMa B MOAENW BONMHOBOW chopmynbl. [MoaTomy
BbIBOP 3TUX BXOAHbIX MapamMeTPoB AOMKEH OCHOBLIBATbCS Ha NpeaLlecTBywem onbiTe 3abuBkn cBai 1 060-
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CHOBaHHbIX MHXEHEPHbIX oueHKax. [na 3agaHHOWn HOMWHaNbLHOW 3HEePrMn 3Heprus, nepegaBaemMas cBae, B
BbICLLEN CTeNeHn 3aBUCUT OT TMna cBaeboMHOro MonoTa (OM3enbHbIA, NapoBO3AYLUHbIA UMW TMOPaBNNYECKUA
MOIOT), ee OLeHKa J0IMKHA OCHOBLIBATLCSA Ha NPeALLEeCcTBYOLWEM ONbiTe 3abUBKM CBall C HAOEXHLIMW U3Me-
PEHUSIMU C UCMOMNb30BaHWEM KOHTPOIMBHO-M3MEPUTENLHON annapaTypel CBau.

MocTpoeHne SRD-rpachuka SBNAETCH OCHOBHLIM 3TanoM, obyCcnoBMMBaKLINM BCE OCTamNbHble pe3ynb-
TaTbl pacHeToB No 3abuBKke cBai, BKIOYAsS TUN MOMoTa, HeOOXOAMMBIA AN JOCTUKEHWUS pacyHeTHOro Norpyxe-
Hus cBau. B nutepatype [cm. A.9.2 (npunoxexve A)] Oblno npeanoXeHo HECKOMbKO MeTOA0B A8 NOCTPOEHMS
SRD-rpacuka B paznnyHbIX TUNax rpyHTOB.

OrtcyTcTBYeT 06Lada npolenypa, NPUMEHMMas Ha BCEX MNOLLaKax, MOCKONbKY NOBEJEHME CBAW B Ypes-
BblYAMHO BbICLLIENA CTEMEHW 3aBUCUT OT reonorMyeckoro CTpOeHUs oCcHOBaHUA Ha nnolanke. MNoatomy peko-
MeHOYyeTCsl NpefBapuUTENbHO BbIMOMHUTL PETPOCMNEKTUBHLIN aHanua onbiTa no 3abuBKe CBall HA paccMaTpu-
BaeMOW MNrowagke WNW Ha APYrux nnowagkax ¢ aHanorm4yHbIMA UHXEeHEePHO-TeonorMieckumMm yCcrnoB1MsMu,
47106l OTKanMbposaTek nNpouenypy noctpoeHus SRD-rpacduka M yny4YwnTb NPOrHO3bl MO MOrPYKEHUO CBaN
Ha gaHHoOW nnowagke. [ins cBA3HLIX rPYHTOB Npu noctpoeHun SRD-rpadmnka HeobxogMMo yYUThIBaThL YBEnu-
YeHWe CcOMpPOTUBMNEHWUS FPYHTA BCNEACTBUE AUCCUMAL MK MOPOBOro AABMNEHWS B MEpWMOL OCTAHOBKM onepawluni
no 3abueke, HanpuUMep, Koraa HeobxooMMbl Nay3bl ANS NPUBAPUBAHKMSA OOMNONHUTENBHBLIX 3MEMEHTOB K CBasM.

[na nogTBepxaeHWs TOro, Yto napameTtpel paboTel MONOTa COOTBETCTBYIOT cneundmKalmMsamM U corna-
CYIOTCS CO COeNaHHbIMN AONyLEeHWsIMKA B NporHosax 3abuBkK, cBas MM MOMOT MOryT GbiTe CHabXeHbl KOH-
TPONbHO-U3MEPUTENBHBLIMW YCTPOUCTBAMM A5 OCYLLECTBNEHWS MOHWUTOPUHIa B xode norpyxeHus. Mamepn-
TenbHbIE YCTPONCTBA Ha CBae siBnstoTcs Honee npeanodTUTENbHbIMKU, NOCKOMbLKY MOHUTOPUHT MONoTa gaet
HeNonHy MHgopmauuo 0b aHeprun 3abuBKKW, peanbHO NepefaBaeMol Ha CBak.

[aHHble U3aMepeHui, BLINMONHAEMbIX NpU 3abMBKe CBau, BKNOYAA JaHHbIe OT Uameputenein gedopma-
LWIA 1 YCKOPEHUS, YCTAHOBIEHHbLIX BONM3K ronoBbl CBaW, MOTyT UCMOMbL30BAaTLCA ANA Bepudmrkauum daktmye-
CKOW 3Hepruu 3abuBKM MOMOTa M NPOBEPKE MPUHATON CTPaTUUKALIMK TPYHTA NOCPEACTBOM aHanuaa aktu-
yeckoro SRD-rpacuka B xoge 3abuBkK, a Takke NPefoCcTaBnsoT AONOMHUTENBHYI0 MHCHOPMAaLMIO 115 OLEHKM
Hecyllen cnocobHOCTM cBal, B OCOBEHHOCTU, eCnn MMEIOTCS AaHHble WCMbITaHWIA No MOBTOPHOW 3abuBke.
®aktuueckue SRD-rpaduku, paccunTaHHbIe B pe3ynsTaTe U3MepeHWi ¢ MOMOLLBK annapaTtypbl Ha cBae, crie-
OyeT CONoCTaBUTb C MPOTrHO3UPYEMbIM AMANa3oHOM COMPOTUBIEHUSA TPYHTA, YTO MOBLICUT HAZEXHOCTbL Mo-
cnenyroLLMX NPOrHO30B Mo 3abyBke cBal Ha NnoLlaake.

9.3 [NocTuxeHue 3afaHHOro YPOBHA NOrpyxeHuAa ceau

3 HEeKTMBHOCTL 1 IKCNNyaTaLMOHHAs HaaeKHOCTb (PyHAaMeHTa COOPYXKEHUS 3aBUCHT OT MOrPY>KeHNs
KaXJoW cBau Ha pacuyeTHyr rmyBuHy (Mnwn Bnnskyo Kk Hen). [Npu 3abuBke KaxOow oTAEnbHOW cBau Heobxo-
aumo obecneuynte MUHUMANBHO BO3MOXKHOE KONMYECTBO Nay3 A0 3aBEpPLUEHUS ee YCTAHOBKM B LIENSAX UCKITHO-
yeHUs 3pdheKkTa NoBLILLIEHUS CONPOTHUBNEHUs 3abMBKe, YTO YacTo NPOSIBNSAETCS B XOO4e OCTAHOBOK. [pu BbI-
nonHeHuy paboT No ycTponcTBy (byHAaMeHTa Heobxoammo obecne4vnTs roToBble K paboTe 3anacHble MoMoThl,
0ocoDeHHo, ecnu NpegnonaraeTcs YCTPOWCTBO KPUTUHECKOW MO CBOEMY KOHCTPYKTUBHOMY HasHa4YeHWUto CBau.

ToT ¢pakT, 4To Npu 3abvBKe cBau HabnwgaeTcsa NpeXaeBpeMeHHbIA 0TKas, He 03Ha4aeT, YTO OHa Cno-
cobHa BhIAEPKUBATE pacyeTHbIe Harpy3ku. BenvumHa oTkasa npuw 3aknioYUTENBEHOM 3anore cama no cebe He
MOKET paccMaTpUBATLCS KakK rapaHTusa ycnewHocTu 3abueku cBan. B 0BOCHOBaHHBIX pacyeTamu cryyasx
MOKET BbITb PEKOMEHOOBAHO NPOAOMKeHWe 3abuBky nNocne onpefeneHHoro otkasa [cm. 9.4 n A.9.4 (npuno-
XeHue A)], ecnv npegnonaraeTcs BO3MOXHOCTb CYLLECTBEHHOTO yrny4lleHWs Hecylleil cnocobHocTu dyHAaa-
MeHTa Oe3 yrpo3bl NOBPEXOEHUS CBaW, MOSIOTa MITM KOHCTPYKLMIA COOPYXKEHWS.

B HekoTOpbIX Ccry4vasx, KOr4a nonbiTka NpogorkeHns 3abMBKM OKasbiBaeTCA Heyaa4vHow, rmybuHa BHe-
OPEHUA 1 CBSI3AHHAA C HEW HeCyLas cnocoBbHOCTL CBau MOTYT BbITh yryyllueHbl METOAAMW, ONUCAHHLIMK B 9.5
(B aToM cnyyae HeobxoOUMMO cornacoBaHWe C NPOEKTHOW OpraHu3aunen).

9.4 OTka3 3abuBHOW cBau

OTkas cBau fJomkeH ObiTb OQHO3HAYHO ONpefeneH B NPOEKTHON AOKYMeHTauuu, npexae Bcero, Ytobbl:

- YCTaHOBWUTL Npegen, nocne OOCTUXeHUA KOToporo 3abuBka ¢ MOMOLLLK KOHKPETHOTo MOMoTa JoMmKHa
ObITb OCTAHOBMNEHA W 3a4eUCTBOBaHbI Apyrie metodbl (cM. 9.5), u

- He AOoMNYyCTWUTb MOBPEXOeHWe MONoTa UNK CBau.

OnpepneneHne oTkasa AOMKHO GbiTb 0GOCHOBAHO COOTBETCTBYHOLLMMU pacyeTaMy ¢ UCMOMb30BaHUEM
XapakTepUCTUK FPYHTOB OCHOBaHWUS Ha Touke cTpouTenscTea. OTkas gomkeH ObiTh onpeaeneH Ansa Bcex npea-
rnonaraemMblx K UCMOMb30BaHMIO MOMOTOB B NpeanonaraeMoM guanasoHe UX TeXHUYECKUX XapakTepucTuK, pe-
KOMEeHyeMbIX Npou3soguTenem.

47

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 53/170
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-59995-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=65603
https://gostexpert.ru/gost/gost-59995-2022?utm_source=pdf&utm_medium=65603&utm_term=page

FOCT P 59995—2022

To4yHOe onpegeneHve oTkasa cBau ANSA KOHKPETHOTo MOMoTa OMMKHO BbiTe onpegeneHo B JOKyMeHTa-
LuuKn no npouseogcTey pabor. [NpyMepbl KpUTEPUEB OTKa3a, ecriv MPOEKTOM He YCTaHOBMeHbl ApYrne orpaHu-
4yeHus, npuBedeHsl B A.9.4 (npunoxeHue A).

Ecnu oTkas cBau HacTynaeT AC TOro, Kak OHa AOCTUraeT pacyeTHOW rmybuHbl BHeAPEHWA, MOryT BbiTb
NpeanpuHsITbEl KOPPEKTUPYIOLLWME MePONPUATKSA, YKasaHHble B 9.5,

9.5 KoppekTupyrlmne Mmepbl NpY HepacyeTHOM OTKase cBau

9.5.1 KpuTuyeckuin aHanus XxapakTepuUcTUK cBaeboMHBIX MOJNIOTOB

KpuTuueckuii aHanua Bcex acnekToB paboTkl MOMoTa, B TOM YWCMEe NyTeM OCHAalleHWss MonoTa U/unm
roNoBbl CBAW KOHTPOMBHO-M3MEPUTENBHBIMUA CPEeACcTBaAMU, MOXET NMOMOYb BLIABUTL NOTEHUMansHble npobne-
Mbl Npy 3abWBKe CBal M yNy4lWWTL NapamMeTpel paboTbl MonoTa, ONTUMU3UPOBATL ero TexobenyKmMBaHue Unu
NMPUHATE pelleHne No UCrnonk3oBaHW bonee MoLHOro MonoTa.

9.5.2 lNoBTOpHanA oUeHKa pacYeTHOro YpoBHA BHeAPEeHUA cBau

MOBTOPHLINA aHann3 Harpy3oK, NepeMeLLeHMA N PacHeTHbIX 3Ha4YeHWIA Hecylel cnocobHoCTK oTaenb-
HbIX CBal, ApYrvX aneMeHToB dyHAaMeHTa U pyHOaMeHTa B LIENOM MOXET NOMOYb BhIIBUTE UMEKLLMECS pe-
3epBbl Hecyllel cnocobHocTu. MHTepnpeTauusa hakTUYecknx rpacukoB 3abUBKKM CBa COBMECTHO C AAaHHbIMU
WHCTPYMEHTAamNbHLIX U3MEPEHUIN MOXET NPUBECTU K 0OOCHOBAHHOMY MEPEeCMOTPY PACYETHLIX XapaKTepPUCTUK
FPYHTOB WNW CTPYKTYPbl r€0NOrMYecKoro paspesa OCHOBaHWS W MO3BOMWUTh YBENWYUTbh PACCYMTAHHYH Hecy-
LYt CNocobHOCTL CBai.

9.5.3 KoppekTupoBka cnocoba 3abuBku cBan

9.5.3.1 Obwwme nonoxeHus

KpaiHen mepol ansa obecnevyeHnsi yCTAHOBKW Ha HeobXxoauMyto rmyBuHy MOXeT ABMATLCA KOPPEeKTU-
poBKa npoleaypbl ycTpoicTea ceai. C 3Toi Lenblo MOryT BbiTh MCNOMNL30BaAHbL! YKa3aHus, NPUBEAEHHLIE B
9.5.3.2—9.5.3.4.

9.5.3.2 YpganeHue rpyHTOBOW NpobkK

lpyHTOBas mpobka BHyTpW cBau Npu HEeoOXOAMMOCTW YMEHbLUEHWsT CONMpPOTUBMEeHUsa 3abuBke, MOXeET
BbITE yaaneHa ¢ NoOMOLLLI TMAPOMOHUTOPOB U MHEBMOHACOCORB MW NOCPEeACTBOM BypeHus. [Ing nocTuxeHns
pacyeTHOW rmyBuHbI BHEAPEHUSA CBaX MOXET NOTPeboBaTLCS HECKONBKO LIMKMOB yAaneHusi TpyHTOBOW Npobku
1 NOBTOPHLIX 3a6MBOK.

Ecnu yganeHue rpyHTOBOM NpobKkn NpuBOAUT K HEAOCTAaTOYHOM HecyLLen cnocobHOCTM CBaK, TO yaaneH-
Has rpyHToBas npobka AomkHa ObiTe 3ameHeHa NpoOKOW U3 LeMeHTa MW OPYroro NpUrogHoro Matepuana
ansa obecnevyeHns JOCTAaTOHMHOW Hecyllell cnocobHOCTU cBau. [py yCTpPoMCTBE HOBOW NpobKK Heobxogumo
BbINOMHWUTL NMPOBEPKY, YTO MUHUMANbHOE 3Ha4YeHNe HecyLLer cnocobHOCTM NpobKu Ha COBUT PABHO HECYLLEN
crnocoBHOCTM CBau B COCTOSIHWM C 3aKPbIThIM KOHLOM. Micnonb3yemesle B pacyeTe XxapakTepUCTUKKU COBUTOBOIO
B3aUMOeNCTBUA Mexay NpoBKoM U BHYTPEHHEN NOBEPXHOCTLH CBaW AOIMKHLI ObITh KOPPEKTHO 0BOCHOBaHLI.
B HekoTOpbIx criyyasx yganeHve npobku MOXeT oKa3aTbCs Hea(eKkTUBHLIM, 0CODEHHO B CBA3HbLIX FPyHTaXx.

9.5.3.3 YganeHue rpyHTa noj nsAToi cBau

IPYHT HMXE HaKoOHEeYHMKa CBau MOXHO yaanute nubo nytem OypeHus cKBaXWHbI MeHbLUEro guameTpa,
nubo ¢ NOMOLLBK NOAMLIBA U, BO3MOXHO, MHEBMOHAacoca. bypoBoe unu ruapomoHuTOopHOoe obopyaoBaHue
CMyCcKaeTcs Yepes CBalo, KOTopasi B JaHHOM Cry4ae BbICTynaeT B ponv obcagHon Tpy6bl. YUnTeiBas BO3HMKA-
oL Me HeonpedeneHHOCTU B BONPOCE NPOAOMNBHON HECYLLEN CNOCOBHOCTY CBaW, IPYHT NoA CBAeN He OOMKeH
yOansTbcs B cnydae 3abuBKW B HECL.eMEeHTMPOBAaHHbIE TPYHTHI AM1S WCKIYEeHUs CUTyauuid ¢ BO3MOXHbBIM
CHMXKEHMEM COMPOTUBIEHUA PyHTa B xoAe 3abvBKM B HECLLEMEHTMPOBAHHbLIE TPYHTHI.

B ocobbix cnyyasx, Hanpumep, NpY HanU4MM NPOMEXYTOYHOIO CMOsi MPOYHOIO CLIEMEHTUPOBAHHOIO Ma-
Tepvana MOoXeT NpUMeHATbCHA BypeHue CTBONa C MEHLLUMM pasMepoM ANS YacTUYHOTO yaaneHus Matepuana
TBEpAOro cnos nepen Bo3obHoBneHuem 3abueku ceau. [MybuHa yka3aHHoro BypeHusi 4omKHa BbiTb orpaHu-
YeHa TonwMHON TBepaoro cnos.

BypeHue cTBoNa MeHbLUEro AnameTpa [ONyckaeTcst B clyyae CPaBHUTENbHO TOHKOMO W He CIULLKOM
NPOYHOro CNosi TBEPAOro rpyHTa. B criyyae TONCTOro crosi NPOYHOTO CKanbHOMo rpyHTa Heobxooumo ywuvpe-
HWEe OCHOBaHWS CKBa)KWHLI B TBEPAOM Crnoe, No KpaHel Mepe, 40 NOMHOro paamepa cBau, YToBObl UCKINIOYNTL
NOTEHLMANbHY Yrpo3y NoTepy NpogonbHON YCTONYUBOCTM HUXKHETD KOHLA CBaW.

Ecnu npu BypeHun npousBoguTCcs yaaneHwe rpyHTa nof TOpLOM CBau, TO He3aBUCMMO OT guameTpa
CKBaXWHbI BKNaj COOTBETCTBYHLLEro Crosi TPYHTa B HECYLUYK CMOCODHOCTL CBaw He OOMKEH YYUTbIBATLCH,
WCKMYasa criyyan LeMeHTUPOoBaHUS.

MoamMbIB TMAPOMOHUTOPOM FpyHTa HWXKe TopLa cBawu B obliem cnyvae He JOSMKeH NPUMEHSTLCH M3-3a
HenpeacKasyeMoCcTH BIUSAHUSA ero NoCNeAcTBMI Ha HEeCYLL Y CNOCODHOCTL cBaw.

48

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 54 /170
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-59995-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=65603
https://gostexpert.ru/gost/gost-59995-2022?utm_source=pdf&utm_medium=65603&utm_term=page

rOCT P 59995—2022

9.5.3.4 [IByxbsipycHble 3abMBHbIE CBan

Cas nepBoro sipyca, Wnu HapyxHas cBas, 3abvBaeTca Ha npedBapuTenbHO OMNpPeaeneHHy rmyouHy,
nocrne 4ero U3 Hee ygansieTca rpyHToBas npobka. Ceas BTOporo sipyca, Wnv BHYTPeHHAs cBas, 3abuBaeTcs
BHYTPW HapyXHO cBau A0 pacyeTHoW rmybuHbl. KonbueBoe NpoCTpaHCcTBO MeXAy ABYMSI CBasMU 3amnonHs-
eTca DeToOHOM MMM MecyaHo-LeMEeHTHbLIM pacTBOpOM, 4To obecneunBaeT nepegavy COBUIOBLIX HAMpPsKeHUNA
MEXIY HapPYXHOW W BHYTPEHHEW CBasMU U TeM cambiM 3(OEKTUBHYH COBMECTHYIO UX paboTy.

9.6 Bbibop MonoTa u napameTpoB 3abMBKK cBan

MonoTbl, KOTOpble NpeanonaraeTca UCNoNL30BaTh NPU YCTPOWCTBE (hyHAAMEHTA, JOMKHbLI paccMaTpu-
BaTLCA KaK 4acTb Npouecca NpoeKTUPOBaHWSA B YacTW ONpefeneHnst TOMNLWKUHBI CTEHOK CBai M HaNpsiKeHUN,
Cco3gaBaeMblX pasMelleHreM MoroTa U 3abMBKOIM CBal, B COOTBETCTBUM C nonoxeHuamu [4]. na onpenene-
HUS OMHaMUYEeCKUX HaMpsKeHWn, co3gaBaeMblx yaapamu mMornoTa, crnefyeT NpMMeHsATb MeTodbl pacyeTa Ha
OCHOBE TEOPUWM pacnpoCTpaHeHUs BOIH.

Tun(el) cBariHOro MonoTa, paccmaTtpuBaeMsbliii(e) AnA 3abuBKKM CBaRN, OOMKEH (DOMKHBI) BbITh yKa3aHbl
NPOEKTUPOBLLMKOM Ha MOHTaXHbIX YepTexax unu B crneuudukauumsx. Jlioboe naMeHeHue B napamerpax
Mcnonb3yembix Ans 3abuBKK CBall MONOTaxX AOIMKHO ObITh OLEHEHO C TOUKU 3peHus obecneyeHus 4onycTu-
MOCTU BO3MOXHbIX NMOCMNEACTBUIA BHECEHHLIX M3MEHEHUN, BKIKOYAsA NOrpy:}KaemMoCcTb CBaW, HECYLLYH CMo-
COBHOCTb CBal, MPOYHOCTbL CBAN W COOPYXXEHWS, a TakkKe ycTanocTHble acnekTbl. [ogpobHble ykasaHus
npuBedeHbl B [4].

MoxHO ykasaTb cnegyllme 4ONoMHMTENbHbIE acnekTbl, Tpebyolwmne yyeta npy NpoekTMpoBaHUK CBan
M UX YCTPOWCTBE:

- HanpsikeHWs B xoe 3abVBKU: HOPMaTUBHBIE 3HAYEHUS OMHAMUYECKUX HANPSHKEHWIA He OOIKHbI npe-
Bolwate 80 %—90 % oT obliero HanpsXeHus, B 3aBMCMMOCTW OT Takux (DakTOpOB, KAk MeCTOMOMoXeHue
MaKCMManbHbIX HAaNPAXeHWA BAOMb CBaW, KONWYECTBO YOapOB MONOTA, NPeALlecTBYHOLUA ONbIT MPUMEHEHNUS
aHanorM4HoN KOMBUHALMU «CBAaA—MONOT», a TakKe JOCTUrHYThIA YPOBEHb TOYHOCTW PEe3yNnbTaToOB PacyeToB;

- [OMNYCKM Ha 3abuBKy Ha MeHbLUY Unu Gonbliyto rmybuHy No CpaBHEHWKD C PacyeTHOW: Ansi CBaW,
MMEKLLNX Ha YPOBHE NMOBEPXHOCTU MOPCKOIO [HA CEKLUWU C YTOMLIEHHbIMW CTEHKaMKU, Heobxoaumo npegyc-
MaTpuBaTb OOMOMHUTENLHYH ONMHY TakuX CEKUMA, YTOBbI HA CBaun B 3TOM 30HE He AeCTBOBanu U3bbITOUYHbIE
HaNpsPKEHUWS, eCrNM pacyeTHoe BHeApeHWe He JocTuraeTcs. BenvunHa gonycka, ykasaHHas B NPOEKTe, Ha He-
OOCTWKEHMEe pacHeTHOro BHeAPEHUA UMK ero NpeBbILEHWEe OOIPKHA 3aBUCETb OT CTENEHU HEONpeaeneHHOCTH
pacYeTHO OUEeHKN rMyBUHEI BHEAPEHNS;

- 3abMBHOW CcBalHbIN BallMak: OH MpefgHa3Ha4veH Ansa obrnerdyeHns NPoxoxaeHus cBal yepes TBepable
CINOW UNW ONs1 YMEeHbLUEHNSA CONPOTUBIEHWA Npy 3abueke, obecnevrsan bonbluyto rmybuHy BHeapeHWs cBau.
Ecnu ucnonb3yetca BHYTPeHHUIA 3abuBHOM Ballmak NS NpoXoxAeHWs TBEpAOro crnos, To HeobXoAUMO Bhli-
NoNMHeHWE NPOBEPKK, YTO BaliMak HE YMEHbLLUUT HECYLLYH CNOoCOBHOCTbL rPYHTOBOW NPOBOKM HUXE 3HaYeHus,
NPUHATOrO B npoekTe. Ecnu BHYTPEHHUIA cBalHbI Balumak MCnonb3yeTcs Ans YMeEHbLIEHUS BHYTPEHHEro
MOBEPXHOCTHOIO TPeHWs B Xode 3abWBKM CBan B CBA3HbIE TPYHTHI, HEODXOAWM Y4eT ero BiWAHWA NPy OUeH-
Ke HOpMaTMBHOrO 3Ha4yeHus obLllel Hecyleld cnocobHocTy ceau. BHelwHne cBanHbie BalwiMaky 00bl4HO He
MCNOMb3YKTCHA, NMOCKOMbKY OHW MOTEHUWANBHO CHUXAKT MOBEPXHOCTHOE TPEHWEe Ha yvacTKax cBau Bbllle
fawmaka.

9.7 Ucnonb3oBaHWe rugpaBrivyeckux MonoToB

MmapomMonoThl (rMapoaoMKpaThl) ahheKkTMBHee NapoBo3aYyLLIHLIX MONOTOB — NPW OAUHAKOBOW HOMM-
HanbLHON MOLLHOCTW NPUBOAA SHEPIUs, NnepedaBaemas ceae, byaet Bbiwe AN nepebix. OHW MOTYT UCNOMNbL30-
BaTbCS KaK Haf BOAOW, Tak U Nod BoAow Ans 3abuBkK (BAABNUBAHWA) HAKIOHHbLIX U BepTUKaNbHbLIX CBai Yyepes
OMNOpbI COOPYXEHWUA UMK Yepe3 MydThl U HANpaBnswLWMe, a TaKkKe ONS BOAABNUBAHWSA BEPTUKamNbHLIX CBai
TONbKO Yepe3 MydThl, 683 GOKOBbLIX orpaHuuuTeneil. MNpu BLIMUCNIEHWN HAMPSXKEHWA B cBasaX Heobxoaumo
YUYUTBLIBATL HArpy3kK OT BOSH, TEYEHUS U BeTpa Kak Anda crnyyasi nepeMeLleHuss MonoTa, Tak M B MOMEHT yaapa
(KOTOPbIA MOXET HAHOCUTLCS BhILLE UMW HUXE NOBEPXHOCTU BOAbl). HeobXxoaumo yunThIBaTL TakkKe, YTO ecnu
ANs NapoBO3dYyLWHbLIX MOMOTOB BeC yOapHOW 4YacTu 0BbLIYHO yaep:KMBaeTcsl KpaHom, TO Ans rMapoMOoroToB
BECb BEC NPUKNaabiBaeTcs K CBae.

3Heprua yaapa mMonota obblyHo nogbupaeTcs M3 YCNoBUS NonMyYeHMs 40CTaTOYHO HU3Koro 3anora. [Mo-
3TOMY 3H@4YeHUsl 3aroroB camu no cebe He 4alOT HEMOCPeACTBEHHO MHAOPMAaLIMIO MO cTpaTUrpauyeckoMy
paspesy rpyHTa u ero conpotusneHuto. MNockonbky 6aba MonoTa (anaeHbill, cogepuiaroLyull 8o3epamHo-rno-
cmynamernsHoe G8uXeHue areMeHm Mooma) HaxoguTcs B Kopnyce, ahdeKkTMBHOCTL paboTel MonoTa He
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yoaeTcsa oueHUTb BU3yanbHo. [NoaTomy ansa koHTponsa paboTel monoTa HeobxogMma MHCTpyMeHTarnbHas 3a-
nnucb NapameTpoB paboTkl MOMoTa, BKMYasA cKkopocTh yaapa 6abbl, xod, gaBneHue B cUcTeMe, a TakKe 4a-
CTOTY yaoapoB. ViHorga AensieTca uenecoobpasHbiM cHabxaTb OTAeNbHbIe CBAU HAAEXHbIMU U3MepPUTENsaMU
nepefaBaeMoil cBae 3Hepruun, To NpefoCcTaBnseT AaHHble AN YTOMHEHWUS reonorMYeckoro paspesa OCHOBa-
HUA U ANa orpaHUYeHnsa HanNpPsKeHWA B cBae.

MoHuTOopUHr NogBogHol 3abuBkKM cBail TpebyeT HaHeCeHUsa Ha CBau Nerko obHapyXuBaemblx U OLHO-
3HAYHO MHTEPNPETUPYEMbIX KOHTPOSbHbIX TOYEK U MPUMEHEHWNE HAOEXHbIX TENEeBU3MOHHBIX KaMep Unu auc-
TaHUWOHHO ynpaBnsieMblX nogeogHblx annapatoB (ROV), koTopble cnocobHbl obecnevmBaTtb YCTOWYMBOCTb
CBOEro MeCTOMONOXeHWsi. ANbTEPHATUBHLIM pelleHWeM ANns MeNKOBOAHLIX MIOLA00K MOXET bbiTh yBenu-
4YeHKe Kopryca MomnoTa Unu UCnonb30BaHne ceaHoro nogbabka, YTo NO3BONUT OCYLLECTBMAATL KOHTPOMb 3a-
Noroe Hajg, BOOOMW.

MockonbKky NpoknagkM-amopTr3aTopbl Npu 3abKMBKe He UCMOMb3YHTCS, TO XapakTepucTKK yaapos 6abbl
Mo CBaWHOMY OFOMOBKY HE MEHSIIOTCS No Mepe 3abuBKK CBan U OTCYTCTBYET HEOBXOAMMOCTL 3aMeHbl aMOpPTU-
3aTtopoB. BmecTe ¢ TeM, NOCKOMNbKY MMEeT MEeCTO YAapHbIA KOHTAKT cTanu no ctanun, HeobXxo4nmo BbINONHUTL
NPOBEPKY rONOBLI CBAW Ha HepaspyLleHue.

Mpw BoIBOPE rMOpPaBNMYECKUX MOMOTOR ANS rMyboKOBOAHOIO NPUMEHEHUs cneayeT yYUThbiBaTh BO3MOX-
Hoe CHuXeHue 3(pPeKTUBHOCTM 3a0MBKN BCNeACTBME YBENUYEHUS TPEHMA Mexay babol u okpyKarwum ee
Bo3gyxom. Heobxoaumo obecneunts nogadvy B MOMOT AOCTaTodHOro obbema Bo3gyxa, YTobbl He OOMyCTUTb
nocTtynneHve B Hero Boabl. [lorkeH 6biTb obecnedeH cBobogHbIA Bbixon Bogbl M3 ceaw. lNpu paspaboTke
npoekTa NpousBoAcTBa paboT cnefgyeT yuYnTbiBaTh, YTO 3amMeHa rmapasBnvMyeckoro MonoTta obbl4HO Tpebyet
BornblUero BpeMeHu, YeM 3amMeHa NapoBO3OYLLIHOIO.

9.8 BypoHabuBHbIe cBau

CywecTByeT oBa TMna OypoHabuBHBIX CBal, NPUMEHSIEMbIX B YCTPOMCTBE MOPCKUX (PYHAAMEHTOB!

- OOHOSIpYCHble CBaW: ANsl YCTPOWCTBA OOHOAPYCHLIX BypoHabuBHEIX cBall cHavyana OypuTcsa CKBa)KWMHa
YBENUYEeHHOro guameTpa Ha Tpebyemyto rmybuHy, 3aTem CBas OMyCcKaeTcsl B CKBaXWHY, a KONbLEeBOe Mnpo-
CTPaHCTBO MeXAy CBael W rpyHTOBOW CTEHKOW CKBaXMWHbI LieMeHTupyeTcsa. CBau Takoro Tvna MoryT ycra-
HaBNMBATLCH TOMBKO B rPYHTAX, KOTOPbLIE CNOCOBOHLI COXPAHATL OTKPLITLIA CTBOM, NPOBYpPEHHLIA B TPYHTOBOM
MacCuBE OCHOBAHWS;

- OBYXbSpPYCHble CBaW: OBYXbAPYCHble DypoHabMBHLIE CBaM COCTOAT W3 [BYX COOCHO pasMellaemblX
CBail, KOTOpble Mocre LeMeHTUpOoBaHMa 0bpasytoT B eQUHY KOHCTPYKLUKIO. [INsi yCTPONCTBa Takol CBau CHa-
Yyana cBasl NepBOro Apyca (BHelwwHANA) 3abmnBaeTca Ha rmybuHy, KoTopasl AOCTMKMMA C MCMOoNb3yeMbiM Dypo-
BbIM 060py0BaHUEM W HUBKE KOTOPOW rPYHT CNocoBeH COXpaHsiTh OTKPLIThIA NpoBypeHHbIA cTBon. HapysxHas
cBas 3aTeM CTaHoBMTCHA 0BcagHOW KOMOHHOW NS CNeayrLllen onepaunu, KOTopas 3aknidaeTcs B bypeHun
4yepes3 Hee A0 HeobXoOUMOW rMyOMHBI CKBaXWHbLI MEHLLUEro AWaMeTpa Ans YCTPOWCTBA CBau BTOPOro Apy-
ca — «BHYTPEHHeW». BHyTpeHHAs cBasA ycTaHaBMMBaeTCa B NPODYPEHHYIO CKBaXKWHY, MOCe Yero BbiMOnHA-
eTCsl UeMEHTMPOBaHMe KOMbLEBOro MPOCTPaHCTBa MeXay BHYTPEHHER CBaein U rPYHTOBOM CTEHKOW CKBaMUHBI
Ha BTOPOM fipyce, a Takke NPOCTPaHCTBO MeXy ABYMS CBasgMK Ha nepBoM sipyce. [InaMeTp CKBaXWUHbI NoL
BHYTPEHHIOH CBaK [OIKEH Mo KpanHen mepe Ha 150 mm (6 AOMMOB) NpeRLIWATL AMaMeTp BCTABHOW CBaM.

BypeHwue ckeaxuH ana 6ypoHabuBHEIX CBaN MOXET BLINOMHATLCA Be3 KpenneHuss CTEHOK UMy nog 3aLyu-
TOW BypoBOro (rMWMHUCTOrO) pacTBOpa, KOTOPLIN NPENATCTBYET OBPYLUEHUIO CTEHOK CKBAXWUHbI. [INa HEKOTOpPbIX
rPyHTOB BypOBOM pacTBOpP MOXET OKa3blBaTb HEraTMBHOE BO3[EWCTBME Ha CTEeHKW CKBaXWHbl. ECiM OH vc-
nonb3yeTcs, TO Nocre 3aBeplueHns bypeHns Heobxoarmo obecnednTb NPOMbIBKY CKBaXWUHbI LIMPKYITMPYHOLLEN
BOOo, obecnevnBasl LenoCTHOCTb CTBOMa CKBaKMHbL. B TMnMyHOM crnydae ans obecrnedveHus Tpebyemoro
noToKa ons yaaneHus BelBypeHHo! Nopoakl npuMmeHsaeTcs obpaTtHasa umpkynsuus. [Npu BbINOMHEHNM BYpPOBbLIX
onepauuin Heobxogumo obecnednBaTh NPSMOMMHERHOCTL OCU CKBaXWHbI U MUHUMU3MPOBATL BO3MOXHOCTb
ee 06pyLeHus.

[Onsa obecneyeHWss paBHOMEPHOro KOMbLIEBOrO MPOCTPAHCTBA MeXAy BHYTPEHHeW CBaeill M CTeHKaMu
CKBa&)XMHbl HEODXO4MMO NPUMEHSTb CKBaXKMHHbIe LleHTpaTopbl. YToObI MpK OCYLLECTBNEHNN LeMEeHTUPOBaHNS
KOMbLEBOrO NPOCTPaHCTBa M3DexaTb LeMEHTUPOBaHWUS BHYTPMW CBau, Ha ee HIKHEM KOHLLe MOXET ObITb ycTa-
HOBMNEH LEeMEeHTUPOBOYHbIA Bawmak. B aTom crniyyae, 4Tobbl NpefoTBpaTUThL BCNMbITUE CBAW B LIEMEHTHOM
pacTBope, MOXeT noTpeboBaThCs 3aKpenneHne HUWXHEro KoHua ceau. [1pu Hanu{Yun B OCHOBaHWMW FPYHTOB,
Ha KOTOpble MOpCKasa BOAa MOXET OKasblBaTb HEraTMBHOE BO3OENCTBME, BpEMS 40 HayYana LeMeHTUpOoBaHuA
CKBa)XWMHbl HEOOX0AMMO MMHMMW3MPOBaThb. Ka4yecTBO LeMeHTHOro pacTeopa CleayeT perynspHo NpoBepsaTh
B XO[€e LIeMEeHTUPOBaHWS Kaxgoi ceaun. [py LEMEHTMPOBaHWK OOMKHbI ObiTh 0OecnevyeHbl HageXKHbIe TEXHU-
JyecKkne cpeacTBa ANA onpefeneHvs NMofHOThI 3anofIHEHMs KOMbLEBOrO NpocTpaHcTBa. B cnyvae Gnuskoro
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pacnonoXeHnA ceBan I'IpOGyDEHHbIE CKBaXWHbI B OGLLI,eM Crniydae He OO0JTKHbI OKa3aTbCA OTKPbITbIMK OQHOBpE-
MEHHO. an BbIMNONMHEHWW OQHOBPEMEHHOIO LeMeHTUPOBaAHMA HECKOIbKUX CKBaXWH TpesyETCH BbIMNMONMHEHWe
pac4yeTHOro OGOCHOBaHMH, 4YTO OTCYTCTBYET BO3MOXHOCTbE CHWXEeHWUA Hecyu.l,eﬂ cnocobHOCTK cBail B cny4dae
nepeToka ULeMeHTHOro pacTeopa B COCEHKHK CKBa*XUHY.

9.9 CBau c yWWIMPEHHOW NATOM

Ans pa3bypuBaHWsa NONocTy ANS YCTPOMCTBA YLWWPEHHON NSThl B OCHOBaHWM NPoBYypeHHON CKBaXUHbI
BbiNonHaeTca GypeHue ylMpeHUs: ¢ NMOMOLLLK crneuuanbHbIX YILWPUTENbHBIX AoMoT. [onyckaeTcs 6ypeHue
OCHOBHOTO CTBOMNA HUXE YPOBHA YLWWPEHUA, YToBbl yCTPOUTE 3ymMnd ANs HEUM3BNeKaeMoro Wwnama. YwupeHue
M BHYTPEHHEee NPOCTPaHCTEO CBaW 3anofHaoTCA 6ETOHOM 40 BbiCOThl, OCTAaTOMHOW Ana o6ecnedeHns nepe-
[adun yCUIuii Mexay ylwupeHuem v ceaeil. CoeiMHeHMe YILMPEHUS CO CBaei JomkHo obecnedynsaTth nepeaa-
YK NOMHOrO PACYETHOrO 3HAYEHUA BbIAEPrMBaloLLEN UNN CKUMAIOLLER CUMbl, ANA Yero NpMMeHAEeTCA cTanbHoe
apMupoBaHWe, HanpuMep, NPOTUBOCABUIOBbLIE 3aKNaaHbIe 3M1eMeHThI, (DAaCOHHbLIE apMaTypHbIE CTEPXKHM UMK
npegHanpsiKeHHasi apMaTtypa.

9.10 LemeHTuMpoBaHue MythTOBLIX COeAWHEHUWA CBal

Heobxoanmo BeINOMHATE NPOBEPKY XapaKTEPUCTUK CLENMEHNSA LEMEHTHOIO pacTBopa CoO CTankk B CO-
eQWHEeHWM Mexay cBael 1 MydqTON B COOTBETCTBUM C NONnoxeHusimu 1 tpebosanuamu [4, pasgen 15.1].

9.11 MOHUTOPWHI XapaKTepUCTUK NOrpyXeHUa cBau

B xone 3abMBKW/3a4aBNUBaHNA OCHOBHbIX cBal unu pebep 0bKM HeoOX0AMMO pPerucTprMpoBaTh U Noa-
BepraTk aHanu3y KOMMMeKcHble AaHHble No 3abWBKe M COMYTCTBYIOLWMM ONepaunsiM Ha COOTBETCTBUE NMPOeK-
Ty opraHu3auum cTpouTenscTBa. Ecrnv HabniogawTca 3HauuTeNbHbIE OTKMOHEHUA, TO MOXET noTpeboBaThes
OCYLLECTBMNEHWNE KOPPEKTUPYHLNX MeponpuaTnil. COBOKYMHOCTbL aHannanpyeMbiX AaHHbIX MOXET BKITHOYaTb
B cebs:

- MAEHTUPUKALWOHHYO MHOPMAaLIMIO O COOPYXEHUWN U cBasX, rMyBuHy MOpsa 1 AaHHbIE NO PACMNONoXe-
HWIO MapKUPOBOYHBIX BLICOTHEIX OTMETOK Ha cBae ANs onpefeneHvs 3arnybnexus;

- XapakTepucTUKU cBaebOoMHOro MonoTa;

- ocafKy cBawv nof cobcTBEHHBIM BECOM WM BECOM HOBOW CEKL MU,

- OOMOMNHUTENbHY ocaaky nogd BecoM MomoTa;

- MHopMaLMWio 0 cBalHbIX noababkax (B cnydyae HeoBbxooMMocCTH);

- [aHHble No oTKaszaM cBawu B xoae 3abuBKKW, NapameTpbl 3anoroe (KoNMM4ecTBO y4apoB B MUHYTY) nocne
KawJbIX HECKOMBLKUX METPOB MNOrPYXEeHUs ceau;

- obLyee KONMMYECTBO y4apoB Npu JOCTWXEHUN COOTBETCTBYOLLEN rMyBuHbI NOrpyXeHus;

- KOHTpOMb 3Hepruu 3abuBkM 1 JaHHbIe MOHUTOPUHra MonoTa (Mpu Hanu4uK);

- OaHHble, rnorny4YyaemMble OT KOHTPOMbHO-U3MepUTENbHbLIX NPUBOPOB, YCTAHOBMNEHHbLIX HA CcBae (Npu Ha-
nn4um);

- [0aTty v Bpemsi Ha4ana paboTbl U1 OCTaHOBOK Npuy 3abyBKe, BKMOYaa BPEMSA Hanagku;

- UCTeKlWee BpeMs AN 3abuBKM KaxKOon cekunn, ¢ akTUYeCcKorn ANMHOM CeKkuuMii cBai;

- OTKMOHEHWe XapaKTepUcTUK paboTkl MONOTa W/UNK CBaun B X0A4e 3abUBKM OT CTAHOaPTHLIX 3HAYEHWUIA;

- YPOBEHb MOBEPXHOCTW IPYHTOBOW NPOBKM MNKM BHYTPEHHEeN BoAbl nocne 3abuBkuy;

- nrobylo Apyryo nonesHyt vHdopmauuio no BypeHuto, LeMeHTUPOoBaHuo unn BeToHMpoBaHu Bypo-
HaBWBHbLIX UMK YLLIMPEHHBLIX CBaW.

9.12 YcTtaHOBKa HanpageneHus u 6ypeHne HernyboKMX CKBaXWH

Mpy NNaHWpPOBaHMKM M OCYLLECTBMEHWM YCTAHOBKM HanpaBneHUsi, a Takke npu GypeHun Hernybokux
CKBaXWH HEOBXOAVMO YYUTLIBATE BO3MOXHOCTE HApYLIEHWUs NPVYPOLHOW CTPYKTYPbI TPYHTa OCHOBAHUS U pe-
anusauuio NocneayoLwuin CUTyaLnii ¢ NOTeHUMAaNbHLIM CHIDKEHWEM YCTONYMBOCTH CTALMOHAPHOTO COOPYXe-
HUSI UM COCEAHUX HaNPaBneHui.

B xofe npoBefeHusi BypoBbIX onepaunin HapyLUEeHUs! CTPYKTYPbI TPYHTa MOTYT BO3HUKHYTb M3-3a infb-
TPaLWMOHHOTO PasMbIBa, MOBEPXHOCTHOM 3PO3WUN UMK U3-3a HanWuusl Merko3aneramLx ra3oBbiX KapMaHOB.
®UNLTPAUMOHHBIA Pa3MbIB MOXET MPOMCXOAUTL B CUTYaUMK, Koraa AaBneHne BypoBoi XUOKOCTU OKa3biBaeT-
CS CMULLKOM BLICOKMM W MPOUCXOAUT e NOrMOoLeHUe nnacTom; Npy 3TOM BO3MOMKHO CHUXKEHWE NMPOYHOCTHLIX
CBOWCTB OKpy»atLLero rpyHTa. MoBepxHOCTHAA 3p03nus B CKBAXMHE (HEKOHTpOnWpyemoe paclumpeHue npo-
6ypeHHoro cTeona) B GONbLIMHCTEE CNY4aEB XapakTepHa ANs HEeCBA3HLIX TPYHTOB U MOXET BbiTh YacTUYHO
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06ycnoBneHa BbICOKMMW CKOPOCTAMMW LMPKynsauMM BypoBoi xuakocT. OHa NpuBOAMWT, B YACTHOCTU, K pe-
nakcauum HanpsKeHNN B OKOMNOCKBaXXMHHOM NpocTpaHcTBe. Peanusauns yKkasaHHbIX ABMEHWMA MOXET CONpo-
BOXOATbCH MOTEPEen LUpKynauMmM 6ypoBOro pacteopa, BbIXOAOM pacTBOpa Ha NMOBEPXHOCTb MOPS He 4epes
HanpasneHWe, a BO3MOXHO, 1 Yepe3 0Bpasyowmincs rpudoH.

Ecnuv cBaun ycTaHaBNUBAKTCSH B 30HE HAPYLLEHHOTO rPYHTa, TO MOXET UMETb MECTO CHUXEHWEe NPoaonb-
HOW 1 GOKOBOI Hecyllel CNoCOBHOCTM M XeCTKOCTHU byHaaMeHTa. AHanorMiHbiM 06pa3oM MOKET CHU3UTLCA
YyCTOMYMBOCTb (PYHOAMEHTOB MENKOro 3arnoXeHnsa 1 yBenuuntbea ocaaka. [py npoektupoBaHuM yHaamMeH-
Ta HeobX0OQUMO Yy4MTbIBaTb, YTO ONUCAHHbLIE OTpULUATENbHbIE (hakTOPbl MOTYT NPOABUTLCS Kak Npu SypeHun
nocne yCTAHOBKW COOPYXEHWSI Ha TOYKY 3KCNnyaTauuu, Tak U nepeq 3TUM, Hanpumep, B cryyae npeaBapu-
TernbHO YCTAHOBMNEHHOIO TEMNIeTa (QOHHON NNUTBI), a TaKKe Npu BegeHUW passefodHoro bypeHus. bnusocts
cnotoe nof BypeHue K yxe UMeLLMMca CBasgM UNu K mectam ByayLleil yCTaHOBKW CBal AAIBNAETCA KpUTHUYe-
CKUM haKkTopoMm, TPpebyoLW MM cneunanbHoro aHanmaa; npyu 3ToM NoTeHUMansHbIe Yrpo3bl CyLLECTBEHHO Bbille
OIS He LUMPOKMX B NIiaHe COOPYXEHWN C BEPTUKaNbHbIMU CBasMMU.

Mpw ycTaHOBKe HanpaerneHus nog bypeHune v npv BypeHn HernyboKnx CKBaXKWUH HYXKHO YYUTbIBATL Che-
aywouime pekoMeHaauum:

- mMyBuHy yCTaHOBKM HanpaeneHusa cnegyet BolOuMpaTb ¢ y4eToM Npoduns OaBNeHUs, OTBeYarLlero
hunsTpaunoHHOMY pa3MbiBy. [MyBWHY NorpyeHna HanpasneHusa LenecoobpasHo BbIOMpaTL B COe CBA3HO-
o rPyHTa, KOTOPbIA OCTATOYHO yAaNeH OT pacyHeTHOW rMyOWHbl BHEAPEHUST CBaW, YTO OrpaHnYnMBaeT BO3MOX-
HOCTb HapyLUEHWs CTPYKTYPbl FPYHTOB OCHOBAaHUS;

- METOA YCTaHOBKW HanpasneHwus ¢ nomMmoublo BypeHus unm BypeHus ¢ 3abuskon TpebyeT Gonbluero
BHMMAaHUA NO CPABHEHUIO C TOMNLKO 3abMBKOI/3a0aBNMBaAHUEM;

- MpW yCTAHOBKE HanpaeBneHusl unu BypeHun HernyboKUX CKBaXKWH HEOOXOAMMO OrpaHuYnBaThL AaBne-
HUWA KWOKOCTEN C YyYeTOM pacuyeTHoro npocunsa gaeneHns uneTpaLMoHHOro pasmelisa. CKOpOCTU NMOTOKOB
BypoBoro pacTteopa ¥ NPOMbIBOYHON XUOKOCTU LOMKHBI TaKKe KOHTPONMpoBaTbhes, 4Tobbl n3bexatb onac-
HOCTWM NOBEPXHOCTHOW 3P03MK, 0OCOBEHHO B Mactax ¢ HECBA3HbLIMM FPYHTaMMW.

MpOEKTUPOBLLMK COOPYKEHUS AOMKEH ObiTb O3HAKOMIEH C AaHHLIMKW O BbINMOMHEHHOW YCTAHOBKE Ha-
npaeneHns n BypeHun HernybokMx ckBaXuH. HeobXoOMM KpUTUYECKUIA aHann3 NoTeHLMansLHOro BMSAHUA Ha
3KCNNyaTaLMOHHYK HAaAEeXHOCTh dyHOAAMEeHTa MMEBLUUMX MECTO pas3nU4HbIX MHUUOAEHTOR: NOTEPS LMPKYNs-
LMK, BbIX0A DYpOBLIX XXUOKOCTEN HA NOBEPXHOCTL AHA HE Yepe3 HanpasneHne, BO3HUKHOBEHWE rPUOHOB Ha
MOPCKOM AHe. Ecnu paspelueHo cknagupoBaHve DypoBOro WnaMa Ha MOBEepPXHOCTU AHA, TO COOTBETCTBYHO-
LMe MacChl FPYHTa AOMKHbI ObITh Y4TEHbI B MPOEKTe hyHOaMeHTa, BkNoYas npouenypbl MOHTaXa U AeMOH-
Taxa COOpPYKeHUs.

XapakTepuUcTMKU TPEHUS HA NMOBEPXHOCTWU HaMNpaeneHWs, YCTaHaBMUBAEMOrO B CBA3HLIX FPyHTaX C Mno-
MOLLbI0 MOOMBIBA, HE MOTyT BbITe onpefeneHsl MeTogamu, onucaHHbeiMu B 8.1.3 1 A.8.1.3 (npunoxeHue A).
JononHutenkeHble ykazanus npyveegeHsl B A.9.12 (npunoxeHue A).

10 B3ammopgencrTBme rpyHTa C KOHCTPYKLMAMU BCOMOraTenbHbIX
noABOAHLIX COOPYXEHWUW, Ppau3epoB N BbIKUAHbLIX IMHUA

leoTexHUYecKWe acnekTbl B3aMMOLENCTBUSA IPYHTa C KOHCTPYKUMAMM BCOMOraTenbHbIX NOABOAHLIX CO-
OPYXEHWU, pai3epoB 1 BbIKUOHLIX NUHWIA onucaHel B A.10 (npunoxeHune A).

11 PacueTbl sikopeu cucteMbl yaep:KaHua Ans nnaBy4Ynx COOpPyKeHUU

FeoTexHUYEeCKME acrnekTbl MPOEKTUPOBAHWSA AKOPe ANs CUCTEM YAEPKaHUS NNaBYYMX COOPYKEHWUIA ONu-
caHbl B A.11 (mpunoxexne A).
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MpunoxeHune A
(cnpaBo4Hoe)

JononHuTenbHaa MHoOpMaUuua U MeToaguYecKne YKa3aHuA

M punMedYyaHne — Paspgensl gaHHoro npunoxeHna npegocTaenaT OONONHUTENBHYO HH(DODMEILI,MIO n meToan-
YeCKne yKasaHuA. HanmeHoBaHKWe Kaxgoro CTPYKTYPHOrO snemMeHTa COOTBETCTBYET 3KBMBanNeHTHOMY CTPYKTYPHOMY ane-
MEHTY B OCHOBHOM TEKCTe HacToAllero ctaHaapTra.

A.1 O6nacTb npyMeHeHUsi

CyuwiecTeyeT GonbLUOE KONMUYECTBO TEXHUYECKOW NUTEPATYPLI MO BONPOCAM MOPCKWUX re0norMyeckux 1 reopuanye-
CKUX UCCMeaoBaHni U NPOEKTUPOBaHMID PYHAAMEHTOB LWenbLM(oBLIX COOpyKeHWA. 10 aTUM TemMam perynapHoO opraHmay-
oTCA koHdbepeHUMKU. AKTyanbHble NyGnukaLmm no JaHHOW TEMATUKE MOXHO HAWTU B perynapHbIx nybrnvkauumax:

- marepuansl MexgyHapoaHoln KoHdepeHuun mopckux TexHonorui (Offshore Technology Conference, OTC);

- Martepuansl MexayHapogHbIX KoHdepeHuMid no ocobeHHOCTAM MOpCKuX coopyxeHuin (Behaviour of Offshore
Structures, BOSS), no wensdgoebiM 1 nonsapHeiM TexHonoruam (Offshore and Polar Engineering, ISOPE), no mopckum,
WwenboBbIM U apkTMdeckum TexHonornam (International Conference on Ocean, Offshore and Arctic Engineering, OMAE);

- Marepuansl KOHepeHUun No UccrnenoBaHWsaM U reotexHuke mopckux nnowapok (Offshore Site Investigation
and Geotechnics, OSIG), opraHnayemoin OblwecteoM nogeoaHeiX TexHonoruia (Committee of the Society for Underwater
Technology, SUT);

- Marepvansl MexayHapo4HOro CMMMo3uyMa Mo NepefoBbiM TEXHONOMMAM B MOPCKOW reotexHuke (International
Symposium on Frontiers in Offshore Geotechnics, ISFOG).

O6wwume ykazaHus No NPUMEHEHWIO TEOPUN MEXAHWMKN TPYHTOB K MPOEKTUPOBaHUI0 (hyHAaMEHTOB M OCHOBAHWIA NMpu-
BEOEHbI B Pa3nnyHblx y4ebHMKax.

Mpumep McnonsL3oBaHKsa KECCOHOB BMECTO CBal B Ka4ecTBe oyHAaMEHTOR Ans onop nnardopmbl TUNa «IPKEKeT»,
npueeaeH B [9]. YkasaHMsa No NpoeKkTMpoBaHWI0 oyHOAMEHTOB cpedHero 3anoxeHus ¢ 1 < L/D < 10 npueeaeHs!, Hanpu-
mep, B [70].

A.2 HopmaTuBHbIe CCbINKU
[ononHuTenbHble ykazaHWa OTCYTCTBYIOT.
A.3 TepMuHEI K onpeaeneHUs
[ononHuTeneHble ykazaHWa OTCYTCTBYIOT.

A.4 CumBonbl M abbpeBuaTypbl
HononHuTenksHbIE YKA3aHWS OTCYTCTBYIOT.

A.5 O6wue TpeboBaHUs

A.5.1 O6LwWme nonoxeHus
[ononHWTenbHbIe YKaszaHWs OTCYTCTBYHOT.

A.5.2 PacyeTHble cUTyauuu U Koath(UUHUEeHTblI HAOEKHOCTH
HononHuTenksHbIE YKA3aHUSA OTCYTCTBYIOT.

A.5.3 HopmaTuBHbIe 3HaYeHUA XapaKTEPUCTUK FPYHTa

HopmaTuBHbIE 3HAYEHMA XapaKTEPUCTUK FPyHTa CrieayeT OLEeHWUBaTh ANS KaKO0ro Crnosi rpyHTa. PacuneHeHue rpyH-
TOBOW TOMNLUW ANSA BbIMUCIMTENBLHON MOOENM MOXKET OTNIMYATLCA OT (DaKTUYECKOro recrnorMyeckoro paspesa, onpeneneH-
HOTO B N3bICKaHUSX.

Ocoboe BHMUMaHWE crieayeT yaensaTh MCNoNb30BaHUI0 XapakTePUCTUK MPOYHOCTM NPY NMPOEKTUPOBaHUW hyHOaMEH-
Ta B CNy4ae rpyHToR, koTopkle 06nagaroT aunataHcuen, YTo MOXET BbIpaXaThCs B yBenuyeHun obbema rpyHTa (peHupo-
BaHHbLIE YCMOBKA) UMK B NMOHMKEHWI MOPOBOIO AaBMEHUS A0 OTPULATENBHBLIX 3HAYEHWIA (HEOPEHVMPOBAHHbLIA BAPUaHT) Npu
W3MEHEHUAX COBUIaloLLErO HanpaXKeHns.

[na ogHOM 1 TOWM e BblMMCNUTENBHOW Modenu MoryT notpeboBaTbea pasnuyHblie Habopbl HOPMATWMBHbLIX 3HAYEHUIA
XapaKTepWUCTUK TPYHTA, HaNpUMep, B Cly4ae pa3nyyHbIX NPennonoKeHnii OTHOCUTENLHO HanpaBneHUa, HaKMoHa UM To4-
KV MPUMOXKEHUSA HArpy3Kku.

TpyOoHOCTM MOTYT TaKKe BO3HUKaTb, ECIU BbIYMCIIMTENBHAA MOAENb UCTONb3YETCS Ha rpaHuLE ee NMPUMEHMMOCTH.
[na TakoW cuTyauumn OOMKHBI DbITb YKasaHbl MCTOMHUKM HEONPEOENEHHOCTU — HEOMNpPeaeneHHoCTy MOOENM, Heonpeae-
NEHHOCTb CBOWCTB rPYHTa UMK Kak 1 TO, 1 OPYroe.

HeobxogrmMo y4uThIBaTh NOMYYEHHYO 3apaHee nHgopmaumio. B kadecTse NpUMEpPOB MOXKHO OTMeTUTL: (1) naeHTK-
duKaLno NOBEPXHOCTU paspylleHus, obycnoBneHHy reonorudeckumun yenosuamu, () naeectHoe pacnonoxeHve reo-
norudeckoro paanoma, (ll1) NoHWKEeHHOE 3HaYeHWe yrna BHYTPEHHEND TPEHWSA, COOTBETCTBYHLLEE YCIOBMIO COXPaHEHUA
obbema B ycnosusix casura, (IV) oxkvoaemblie 6onee HA3KWME 3HAYEHUSA OCTATOMHOW MPOYHOCTM B HEAPEHMPOBAHHbLIX YC-
TNOBUSAX.
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HopmaTWBHOe 3HaueHWe XapakTepUCTWK rpyHTa B HEKOTOPOM Cfioe rpyHTa credyeT oueHMBaTb Takum obpasom,
4ToBbl OHO BbINO penpe3eHTaTUBHBIM ONA hakTnyeckoro obbema rpyHTa (MNyM akTUBHOW 30HbI), KOTOpbIN BynoeT paccma-
TpUBATLCA B BhIYMCNEHUAX. AKTMBHAA 30HA XapakTepusyeT obnacTb, OKkasbiBaOLWYO BNWAHWE Ha peanvsauuio paccma-
TpUBaeMoro nNpefenbLHoro COCTOAHUS, HanpuMep, Ha BO3HWKHOBEHWE 30HbI Pa3pyLUEeHWs UMW NMOBEPXHOCTM PaspyLUeHWs.
dopma 1 pa3mepsl aKTUBHOW 30HbI 3aBUCAT TaKOKe OT NapaMeTpoB Harpy3oK (BKMOYan X BEMWYMHBI, TOYKN MPUMNOXKEHUS
1 reomeTpuio byHOAaMeHTa) 1 OT XapakTEpPUCTMK HEOQHOPOOHOCTH paccMaTpuBaeMoro rpyHTa.

[Mpn BbIGOPE HOPMATUBHOIO 3Ha4YeHWs HeoBxoduMOo Yy4UTbIBaTL ABa hakTopa: (l) NpocTpaHCTBEHHOE OCpeaHeHMe
CBOWCTB rpyHTa B Npefenax NnoTeHuManbHOo NOBEPXHOCTM paspyLUeHus], YTO MOXKET CHU3WTb HeONpeaeneHHOCTb 3Haye-
HUA KOHKPETHOM xapaktepucTukn, U (ll) CKNOHHOCTL NMOBEPXHOCTW paspyLUeHWMA pa3BUBATLCA MO MYTU HAUMEHBLUENO CO-
NMPOTUBMEHNS, YTO MOXKET NPUBOAUTL K O4EBMOHOMY YMEHBLUEHWIO CPEAHEr0 3HAYEHNA XapakTepUCTUKN.

Mcnone3oBaHWe cTaTMCTUYECKUX METOOOoB 0DObl4HO MO3BONSET YMeHbLaTh CYObeKTMBHOCTbL W MoMny4aTe Konuye-
CTBEHHOE OnucaHwe HeomnpeaeneHHocTen. CTaTMCTUYECKUIA NOAXOA ABNSAETCH paLuuoHarnbHbIM MHCTPYMEHTOM 00paboTkM
HeonpedeneHHOCTEel OaHHbIX MO PYHTY, KaK B YacTW CBONCTBA eCTECTBEHHOW M3MEHYMBOCTK, TaK U B YacTu pakTopa orpa-
HUYeHHOCTU 0Bbema OaHHbIX [17]—[14]. [one3HOCTL CTaTUCTUYECKUX METOAOB ANA aHanuia WU nNpeacTaBneHus AaHHbIX
Mo FPYHTY 3aBUCKT OT KOMWYECTBa U Ka4yeCcTBa UMeRLLUXCH AaHHbIX.

A.5.4 WcnbiTaHUA N KOHTPONbLHO-U3MepUTenbLHaaA annaparypa
[ononHuTensHble yKkasaHWsa OTCYTCTBYIOT.

A.6 WUcxogHble gaHHble Ons reoMexaHW4YeckoW Mogenu oCHOBaHUA

A.6.1 OBbwme nonoxeHUs

[JaHHble cecMMYecKUX MCCNEeRoBaHWA NPUAOHHOMO CNOsA AA0T BO3MOXKHOCTE SKCTPanonsumny re0TEXHUYECKWUX AaH-
HbIX, MOMNYYeHHBIX N0 pe3ynbTaTaM WHXeHepHo-reonornyeckoro bypeHusi. OgHako cTeneHb Koppenauum Mexay reodusn-
YEeCKUMU U re0TEXHWYECKMMMN AaHHBIMW U PACCTOsIHWE, B NPeaenax KoTOPoro AaHHbIE UHXEHEPHO-Te0N0orMYeckon CKBaKU-
Hbl MOTYT BbITh 3KCTPanonyMpoBaHkbl C UCMOMb30BaHMeM reouanyeckon MHopMaLnm, 3aBUCAT OT XapakTepa W KayecTBa
AaHHbBIX, @ TakKe OT reoflorM4eckoro CTPOeHUSA MoLWadK1 U OT CaMMX XapakTepUCTUK rpyHTa.

HononuuteneHas MHdopMauMa NoO MCMOMNb30BAHWIO PE3YNbTAaTOB KOMMMEKCHbIX reotrn3nHecknx nccrnegosaHuin
NPUMEHUTENBHO K OLEHKE reoTEXHWYECKMX YCNOBUIA NNoLwanku npusedeHa B [15] u [16].

A.6.2 Teodrmanyeckne uccnenoBaHUA BepXHen YacTu paspesa U NoOBepXHOCTU AHa
JononHuteneHble yKasaHus OTCYTCTBYIOT.

A.6.3 WHXeHepHO-reonornyeckaa Mmogenb U MAEHTU(PMKaALKMA ONACHbIX FreoNIOrM4YecKUX NpoLeccoB

A.6.3.1 Obwme nonoxeHus

[ononHuTeneHbie ykasaHWsa OTCYTCTBYIOT.

A.6.3.2 CelcMUYHOCTE paioHa

LononHuteneHble ykazaHua npueedeHbl B [OCT P 57123 n [4].

A.6.3.3 Pasnomsl

Hwxke paccmaTtpuBaloTca cneyuankHele acnekThbl, CBA3aHHbIE C HANMYMEM Ha MIoLllagKe YCTaHOBKWM NnatdopMel
paznoMOoB HECENCMUYECKOTO NPOUCXOXOEHWSA, a TaKKe peKoMeHOaumn1 no ux y4eTy Npu pacyetax CBalHbIX (hyHOaMeHTOB.

A.6.3.3.1 BoisBneHue n KapTUpoBaHWe paanoma

VMHKeHepHO-reonornyeckne CcKBaxmHsl, oT6op Npob rpyHTa v UCMbITaHWA B YCINOBUAX NPUPOAHOTO 3aneraHus (Ha-
NMpUMep, KOHUYECKMM NEHETPOMETPOM), Kak npasuno, HeadgekTUBHEI B Lenax oOHapyKeHUs Hanu4mMsa paarnomMoB B rnpe-
WMYLLECTBEHHO [MUHWUCTLIX MaccuBax, HanpuMep, Takux, KoTopble Bbinu obHapyeHbl B MeKCUKaHCKOM 3anunBe 1 Ha rmy-
DOKOBOOHBIX Y4acTKax No BCEMY MUPY.

Haunbonee acddekTBHEIM METOLOM BbIABMEHWUS 1 ONpeneneHus NpocTUpaHns pasroMoB ABNAeTcs reonsnyeckoe
1ccnenoBaHve C BLICOKMM paspeLueHnemM Ans NOCTPOeHUs AeTanbHOoro crpaTturpadMyeckoro paspesa ocHoBaHusa dyH-
pameHTa. [pumMepamu Taknx MCcneqoBaHWiA CryKaT chemKa rmyobuHHbIM npodunorpacom [HanpyumMep, ¢ NOMOLLbIO aBTo-
HOMHOro nogeodHoro annapata (AUV) npu goctatouHon rmy6vHe akeaTopuu] Mnu gpyrne celcMmnyeckne nccrenoeaHms
Tuna 2D wnu 3D, ogHoKaHanbHbIE UMM MHOTOKaHanbHbIE, C YNLTPABLICOKUM pa3spelueHneM. [py Hanu4yum BO3MOXHOCTU
napa B3auMHO NepneHauKynApHbIX Npodunein JomkHa NpoXoauTh HEMOCPEACTBEHHO Yepea Kaxkayk npeanonaraemMyto
nnowaaky pasmeLleHva dyHoameHTa.

Ecnu B npegenax 3oHbl hyHOaMeHTa BbISABEHEI Pa3fomMel, TO MX (hakTUHECKOE NI NPOELUPYyEMOE NEpPeceYeHe C
MOBEPXHOCTLK AHA CNeayeT TOMHO yKasaTk No OTHOLIEHWIO K npeanonaraemomy dyHOaMeHTY Ha BaTuMeTpuYeckon KapTe
WX NPUrogHOM M300paXeHUM MOPCKOro AHa.

A.6.3.3.2 OTHOCUTENbHbIE MECTOMNONOXKEHMUA PA3NOMOB U (hyHOAMEHTOB

Korga cnen paanoma Ha MOpPCKOM JHe (Mnuv npoeuuvpyemMeii cnes niboro paznoma B 3oHe hyHaaMeHTa) NpoxXoauT
B npegenax 150 M oT npegnonaraemoro pacnonoxeHus yH4ameHTa, pasnomM JormkeH BbiTe NpeacTaBneH B NPOCTpaH-
ctee 3D yepes yron nageHwsa nracta M HanpaeneHusi, a Takke aszumyTa crefa. Kak MUHMMYM, pa3nom OormkeH DbiTb
yKasaH Ha celcMU4YecKoM paspese, bnvxanluem K yHOaMeEHTY, a npoekumsa dyHoameHTa gomkHa DbiTb MokasaHa Ha
cencMmmuyeckoM npodune. PyHgameHT 4ormHeH ObITe HAAEKHO NO3MLMOHMPOBAH Ha Npodune, ¢ NOMHON MHoPMaUnER, B
TOM YuCre O B3aMMHOM pacronoXeHun paznoMa v oyHaaMeHTa, cMelLeHUn yHaaMeHTa OTHOCUTENBHO CeMCMNYECKOro
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npoduns, reoMeTpuy B3aMMHOTO PacroroXeHWs MMOCKOCT pasnoma M CeMCMUYEecKoro Npoduns, a Takke 0 Celcmmuye-
CKOW CKOPOCTM.

A.6.3.3.3 dakTopbl NPOEKTUPOBaHUSA

A.6.3.3.3.1 30HbI UCKMIOYEHUS

Ecnn nmeetcs BoaMOHOCTb, Heobxognmo n3beratbe NpUCYTCTBUSA FE@ONOrMHECKMX ONacHOCTen B 30He NPOEKTUPO-
BaHuA. Ecnu mectononoxenve dyHgamMmeHTa HecnokHO M3MEHNTb, YTOObI n3bexaTtb BrM30CTy C pa3nomMomM, 3To ABNAETCA
Haunyywmnm peweHunem. B [17] onvckiBaeTca Noaxon K oNpefeneHnio «30Hbl UCKITKYEHMA» BOKPYT pasfioMoB, B npegernax
KOTOPOW hyHOAMeHT pa3mellaTe He criedyeT. Takoi nogxoq K NPOeKTMPoBaHUI0 NpedycMaTpueaeTt uaberaHue reonornye-
CKMX onacHocTewn, kak aT1o 6onee noapobHo onucaHo B [17], U OH COCTOUT M3 HECKONbKUX 3TaroBs:

- KapTuMpoBaTk Clep pasnomMoB UMW BEPTUKAMNBHYH NPOEKLMIO NNOCKOCTW pa3nomMoB Ha 6aTMMETPUYECKON KapTe;

- KOMWYeCTBEHHO OLEHUTb HEOMNPEeaeneHHOCTbL B MECTOMONOXEHMM NAOCKOCTW pasnoma B 3aBUCKHMOCTHW OT NorpeLw-
HOCTE NO3NLMOHMPOBaHWA NPU CbeMKe, HEOAHO3Ha4YHOCTK reonorMyeckol MHTepnpeTauum, a Takke HETOYHOCTK onpe-
JeneHus yrna nageHus nnacrta, a 3aTeM onpegennTb 30HY UCKMoveHus B npoctpaHcTee 3D (kak B nnaHe, Tak U B BEPTU-
KansHOM NONepevyHOM paspese aHa Mops), B Npeaenax KoTopol pacrnonokeHue NNockocTU pasnoma Hanbonee BEpoATHO.
Mpy onpegeneHyy 30HbI UCKIIOYEHWS TakkKe AOMKHA YYUTBIBATLCH BEPOATHOCTE BO3MOXHOIMO AanksHelllero pocta BAoMNb
CBOEro HanpaseHns NIoCKOCTH Pa3noMoB, KOTOPbIE B HACTOsILLEE BPEMSA 3aKaH4YMBaIOTCA B pacCcMarpuBaemMon 30He;

- Ha3Ha4nTb pacrnonoxexne yHaameHTa Ha 6e3onacHOM paccTOAHWMK OT 30HbI UCKIIOHYEHNS.

A.6.3.3.3.2 lNepeceyeHne pyHOaMeEHTOM NNOCKOCTH pa3nomMa

B cnyyasx, korga MecTtononoxeHvwe dyHaaMmeHTa Henb3as Merko U3mMeHuTb, HeobxodmMMo MccrnedoBaTk M Konvye-
CTBEHHO OXapakTepu3oBaTh )akTopbl HaNMYMA GNKM3KOro pasnoma v OUEeHUTb ero BMUAHWE Ha YCTpoWcTBO hyHAaMeHTa.

B nybnukauwmsx [17]—[19] npuBeneHa nHdopmauyua ob ycnewHoM NpoeKTUPoOBaHUKM 1 ycTaHoBKe B MekcukaHcKom
3anvBe HECKOMbKUX NnaByqmx nnatgopm, y KOTOPbIX HEKOTOPLIE aHKEPHbIe hyHOAAaMEHTEl pacnonokeHsl BGnvMam pazno-
MOB WK KOrAa npegnonaranock, YTO aHKepHbIe CBan MOryT Nepece4b NoCKOCTb pasnomMa.

Bo3amoxHbIn noaxod BknoyaeT B cebs HEeCKONbKO LLaroB:

- KapTupoBaTk cried(bl) paznoma Uunu BepTUKansHyo NPOEKLMIO NNOCKOCTU(el) pasnoMa Ha BaTuMeTpruyeckyto kap-
TY W KOMMYECTBEHHO OLEHWUTL HEeonpeaeneHHoCTe MECTOMNONOKEHUA NNOCKOCTY pasnoma cornacHo A.6.3.3.3.1;

- OMpeaennTb MUHMMAnbHbBIA OMana3oH CMELLEHUA MEXY «30HON NNOCKOCTU paznoMa» U oyHOaMEHTOM;

- OMpedenuTb, ABMAIOTCA MM PasnoMbl PACTYLLUMMK (MM «aKTUBHBIMUY, HO HE CEMCMWYECKW), U eCcnu 3TO Tak, To
OLEeHWUTE Npegnonaraemyt CKOpOCTb CMeLLeHWs;

- ecnu (pyHOaMeHT nepeceKaeT MoCcKOCTe pa3noMa, BelNonHWTE HeobxoduMble pacyeThbl B3aUMOOenCTBUA cucTe-
Mbl «TPYHT — pyHOAMEHT» (HanpumMep, C NOMOLLbID CTepXHeBol Mogenu unu MK3) ons oueHky BNUSHWUA nNpeanonarae-
MOrO MakCUMarbsHOrO CMELLEHWUS pasnomMa B TEHEHME )KM3HEHHOTO LMKNa nnaTtopMbl Ha LENOCTHOCTE M 3KCMyaTauMoH-
HYI0 HaOEXHOCTE byHOaMEHTA.

A.6.3.3.3.3 BnusiHnme Ha CBOWCTBa rpyHTa

KoHcTpykumsa dyHaameHTa, pasMelaeMoro B HeNocpeacTBEHHOW Bnn3ocT OT pasnoma, AOMKHa YYUTLIBaTE Mo-
TEHUManbHOe BMWsIHWE pa3nomMa Ha CBOWCTBA rPyHTa BAOMb MMOCKOCTW pasnoma W B HENocpedCTBeHHoW Bnuzoctu ot
Hero.

M3BeCTHO, 4TO HEKOTOpPLIE (HO HE BCE) PasnoMbl MMM OTAEMNBHBIE TOYKM HA HUX ABMSAIOTCA NPeanoyYTUTENBHBIMU, a
MHOrOa M OCHOBHBIMK MYTAMW MUrpaumu dniongos. B uenom, Yyem kpynHee (rny6xe) pasnom, TEM BbllLe BEPOATHOCTb,
YTO MUrpaumsa rrUaoB MOXET BO3HUKHYTL UMW yXKe MMeeT MecTo BAoMb pasnoma. BoamoxHOCTe Murpaummn driiovoos
BOOMb MMOCKOCTEN Pas3noMOoB, a Takke NoTeHUuManbHoe BO3AEeWCTBME AaHHOro hakTopa Ha NpoeKkTUpoBaHWe AOMKHBI
YUYWUTBIBATLCH B KGXA0M KOHKPETHOM CMy4ae, OCHOBBLIBASCE HA OaHHbIX reodU3NYecKnX 1 reonorMyecknx nccnenoBaHun.

MpW NpoekTMpPOBaHUW HEOBXOAMMO YYUTEIBATE BO3MOXHYHO 30HY HapylleHWst BOKPYr MMOCKOCTEN pasnoma v BO3-
MOXHOEe BMNWSIHWE Ha CBOWCTBA rpyHTa. Tem He MeHee Mnoka He [oka3aHo obpaTHoe HaTypHBIMW UCMBLITAHUAMW MW KUC-
MbiTaHueM 06pa3uoB, U3BNeYeHHbIX BOAM3KM NNMOCKOCTM pasfioMa, He criegyeT npegnonaratb, YTO HEakTUBHBIA Pa3nom
UM oYeHb MeAneHHO MpoTeKalLye NPoLUecehl CxaTua (Mnu pacwmpeHus) pasnomva ByayT okasblBaTb HEraTMBHOE BO3-
OeWCTBME Ha CBOWCTBA OKPY3KatoLero rpyHTa. [oaTomMy He pekoMeHAyeTCHa OUeHMBATL HECYLLYH0 CNOCOBHOCTL SKOPS Unu
dyHOaMEHTa C MOHWKEHHbIM 3Ha4YEeHWEM CONPOTMBMEHUA TPYHTa COBUIY.

A.6.3.4 HeycToM4MBOCTE MOPCKOro OHA

HononHuTenkHble yKazaHWa OTCYTCTBYIOT.

A.6.3.5 Pa3ambIB 1 NOOBUKHOCTb OTNOXEHWA

[ononHuTenbHble ykazaHWA OTCYTCTBYIOT.

A.6.3.6 pwOoHHbIA ras

JononHuWTeneHble yKazaHWa OTCYTCTBYIOT.

A.6.3.7 OcenaHne MOpCKoro aHa

YKka3aHusa No OUEeHKe BEMWYMHbLI BO3MOXHOIO 0CefaHns MOPCKOro aHa cu. B [20].

A.6.4 KapGoHaTHble rpyHTbIl

A.6.4.1 OBwme nonoxeHUs

KapboHaTHele rpyHThI NOKpLIBaOT 35 % AHa MUPOBOTO oKeaHa. Ha GonbLieid YacTu 3TU rpyHTEl MMeoT BUOoreHHBI
xapakTep. 37O 03Ha4aeT, 4T0 KapboHaTHble TPYHTbl COCTOAT M3 BOMbLUKX CKONMEHWA OCTAHKOB CKENeTOB PacTeHUH v
XMBOTHbIX, TAKWX KaK KOpanmvHOBbIE BOOOPOCAM, KOKKONWUTLI, dopaMmMHndepbl 1 nrnokoxue. B MeHbLlen cteneHn kap-
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BoHaTHble rPYHTHI Takke CyLeCTBYIOT B HECKeNeTHOM MaTtepuane B hopMe OONUTOB, MENMeT, rpelHCTOYHa U T. N. 37K
kapboHaTHbIe OTNOXKEHNA MMEKTCA B U3ObITKE B TEMMNOW MENKOW Boge TPonukos, ocobeHHo mexay 30° ceBepHON U K0XKHON
wnpoT. [MybokoBoAHBIM KapboHATHLIN 300reHOBLIA UN BeIN OTMEYEH B MecTax, KOTOpble pacnonaratTcs Ha 3HaYUTeNb-
HOM pacCcTOAHUM OT YKa3aHHbIX CpefHuX WpOoT. MNockonbKy TemnepaTypa v XapakTepUCcTMKKM BOAHBIX Mace (rnybuHa mops,
COMEHOCTb, U T. N.) BAPbUPOBANUCH HA BCEM NPOTAXEHWW recnorMyeckon NCTopuW, ApeBHWe OTnoXeHust kapboHaTHoro
mMarepuana MOXHO HanTi norpedeHHbiMiu nog 6onee No3gHUM KOHTUHEHTaNbHBIM MaTepPUanom 3a npegenamm cyLwecTBy-
toLel 30Hbl BEPOSTHOMO akTMBHOMO OCadKoHaKomnneHus. 3HaunTenbHble KapboHaTHbIE OTMOXEHWs MOXHO BCTPETUTHL B
MekcukaHckoM 3anuBe BAorb nobepexen ®nopuael 1 B 3anuese Kamnede (the Bay of Campeche), a Taicke B [Nepcugckom
3anuee 1 KpacHom Mope, B toHOIN YacTn CpeguseMHoro Mopsi, B npubpexHeix Bogax MHaOWW 1 Ha ceBepo-3anafe LWenb-
tha AscTpanuu.

WHdopmaumsa B A.6.4.2—A.6.4.5 KacaeTca B OCHOBHOM KapBOOHAaTHbLIX UIOB K MECKOB. [MUHUCTLIE TPYHTLI C paznuy-
HblM cogepxaHnem KapboHaToB JOCTAaTOMHO pacnpocTpaHeHbl Ha Wwenbde, 1 Ana TakMx KapboHaTHbIX MMWH XapakTepHo
HWU3KOe 3HayeHue 4ncna NNacTUYHOCTW, OOHAKO B NuTepaType NpakTUYecky OTCYTCTBYIOT yKa3aHWs OTHOCWUTENBHO TOro,
KaK cTaHAapTHbIE NPOEKTHbIE PeLUEHWs AN MUHUCTLIX TPYHTOB cneayeT MoaMduumMpoBaTh ¢ YHETOM PasnnyHOro cogep-
waHusa kapboHaTta. B Taknx cuTyauusix BaXKHO MCMONb30BaTe MECTHBINM ONbIT.

A.6.4.2 XapakTtepHble ocobeHHOCTU KapboHaTHbIX TPYHTOB

KapBoHaTHble rpyHTbl MO MHOTMM MOKa3aTensam OTIMYaloTCA OT CUMUKaTHbIX TPYHTOB. BaxkHbIM oTnnynem aenaeTca
TO, YTO OCHOBHBLIM KOMMOHEHTOM KapbOHaTHLIX IPYHTOB ABNAETCA kapboHaT KanbUus, MMEeLWWA HU3KYK TBepAoCTb No
CpaBHeHWIo C KBapLeM (npeobnagatoLllM KOMNOHEHTOM KPEMHWUCTRIX OTNOXEHWI). B yacTHOCTK, 3TO NposiBNAeTcs B Noa-
BEPHEHHOCTW KapBoHaTHbIX FPYHTOB paspylueHunio (Apobnenuto) Ha Gonee mernkue dpakumMn Npyu CPaBHUTENBHO HU3KUX
HanpsxkeHuax. Kak npaBuno, kapboHaTHbIE rpyHThI MMEIOT BEICOKYIO MEX3EPEHHYI0 U UHTparpaHynsapHyo NOPUCTOCTL, YTO
BbIP@AETCH B BbICOKOM K03hhnLMEHTE NOPUCTOCTH M HU3KOW NMOTHOCTK, NO3TOMY OHW Bonee cxMMaeMsbl NO CPaBHEHNUIO
C TEPPUIEeHHBIMW KPEMHWCTBIMU OTNOXeHUsAMKW. Kpome Toro, kKapBboHaTHble rpyHThl UMEKT CKITOHHOCTE K MocTceAMMeHTa-
LMOHHBIM M3MEHEHMAM 3a cHeT Bronormyecknx 1 nsnNKo-XMMUHYECKUX NPOLEeCcCOB NMpU HOPManbHOM JaBneHun 1 TeMne-
patype. 370 BbI3biBaeT hOPMUPOBAHWUE HEPETMYNAPHELIX Y Pa3pbIBHBIX CNOEB M NNH3 LEMEHTaLWOHHOMO MaTepuana, 4To, B
CBOIO 0Yepeb, CyLEeCTBEHHO BNUAET HA MEXaHUYECKNE XapaKTepUCTUKN.

TekcTypa kapboHaTHbIX PYHTOB SBMAETCA BaXHbIM CBOWCTBOM. B Lenom, 4yacTuupbl CKeneTHoro martepuana ume-
0T chopMy OT YrnoBaTol OO MONYyOKaTaHHOW, C LUepPOXOBATOW NOBEPXHOCTBIO, N BKIOYAIOT MHTparpaHynsapHbIe nycToThl.
YacTuubl M3 HecKeneTHoro Matepwana, ¢ ApYrol CTOPOHbI, SIBMAKTCH TBePAbIMU M UMEIDT rMagkylo NnoBepxHocTb He3
WHTparpaHynspHeIx nyctoT. CuntaeTcs, 4To HecLleMeHTUPOBaHHble KapboHaTHbIE rPYHThI, COCTOSLLME W3 OKaTaHHbIX He-
CKeneTHbIX 3epeH, MPOoYHbIX K ApobneHunto, AenstoTcs bonee NpoYHbIM MaTepuanom ans dpyHaameHTa, 4yem kapboHaTHble
FPYHTBI C YACTUYHON LieMEeHTaLMEN, HO NPOABNSIOWMMA YMEPEHHYIO CTEMNEHEL Pa3pyLUEHNs.

MHcopmauums o conepkaHnu kapboHaToB ABNAETCS BAXHOW, T.K. 3TO OTHOCUTCA K CBOWCTBAM kapBoHaTHBIX OTNoXe-
HUA. CTpyKTYpa npeMmyLLecTBeHHO KapboHaTHOro rpyHTa ¢ Bonbluell BepoATHOCTLIO ByaeT nogeeprHyTa gerpajaumu 3a
CYeT paspyLUeHUs 1 CUMaeMOCTN MaTepuana, YeM B Criydae rpyHTa ¢ HU3KUM cofepxaHvem kapboHaTos. [Jpyroin Bax-
HOW XapaKTepHOW YepTol, BNMAILLEN Ha NOBedeHVe rpyHTOBOrO MaTepuana, sBnsieTcs YrnoepaTocTe 3epeH, HadanbHbIi
K03 PULNEHT NOPUCTOCTU, CHUMAEMOCTE M ApobneHne 3epeH. 3T XapakTepHble YepTel ABNSIOTCH B3aUMOCBA3AHHBIMU
napaMmeTpamu, B TOM CMbICTE, HTO kKapBoHaTHbIE MPYHThLI C O4EHb YIMOBaTbIMW YacTULAMM YAcTo UMEHOT BbICOKWIA Koadhdu-
LMEHT NOPUCTOCTK 33 CHET OpPUEHTaLMKN YacTul. AT rpyHTel Bonee nogBepKeHs! ApobneHuto 3epeH 3a CHET YrNoBaToOCTM
1 bonee noaBepKeHbl CKATUIO.

C 6onee nogpobHoi MHpopMaLMen No XxapakTepucTMKam KapBoHaTHBIX rPYHTOB MOXHO O3HAKOMWTLCA B Crneayio-
LMX marepuanax:

- mMartepuansl CUMMNO3MyMa MO XapakTepucTUKam W NOBEOEHWIO U3BECTKOBbIX MPYHTOB, OPraHW30BaHHOMO KOMWUTE-
ToM ASTM D-18 no rpyHTam W ropHeiM nopogam (Symposium on Performance and Behavior of Calcareous Soils, Fit.
Lauderdale, USA, 1981);

- Martepuansl cneuuanbHbIX MeXOyHapoaHbIX KOHdepeHUKiA No pazpaboTke M3BECTKOBLIX OTNOXeHUN [International
Conference on Engineering of Calcareous Sediments, Perth (1988) u Bahrain (1998)];

- nybnukauuu [27]—[49].

A.6.4.3 CpoiicTBa kapboHaTHbIX rPYHTOB

B uenom, MOXHO KOHCTaTMpPOBAaTb, YTO HE CYLUECTBYET yHWBEPCarnbHOW KOMEMHMPOBaHHOW nporpammbl nabopa-
TOPHbIX W NONEBLIX UCMbITaHWIA, KOTOpaA Mormna bbl obecneynTs Bce HeobXoaMMbIe XapakTePUCTUKW ANs NPOeKTUPOBaHWS
dyHoameHTOB B kapboHaTHbIX rpyHTax. OnpegeneHHble nabopaTopHble W Noneeble UCMbITaHWSA, O4eBUAHO, NOME3Hbl.
Mporpamma nabopaTopHbIX UCMLITAHWA KAPBOHATHBIX FPYHTOB AOMKHA KAk MUHMMYM BKMIOYaTL Creayloulee:

- MWHepanbeHbIi cocTas, ocobeHHo copepkaHue kapboHaTos;

- MPOUCXOXOeHWe — pasnuyne Mexay CKeneTHbIM M HeCKeNeTHbIM MaTepuarnom;

- XapaKTepUCTUKM YacTuL, TakUe Kak yrnoBaToCTb, MOPUCTOCTE M KO3 ULMEHT NOPUCTOCTM B MaccHBe;

- CXKMMaeMocCTb MaTepuana;

- XapakKTepUCTMKM MPOYHOCTKM TPYHTA U XapaKTepUCTUKM U3MeHeHusa obbema npu caBure, BkModas addexTsl uu-
KNMUYECKNX BO3OEUCTBUIA;

- CLEMEeHTMPOBaHHOCTb, N0 KpavHEeNn Mepe, B KA4eCTBEHHbIX TEPMUHAX.
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[ns xapakTepyUCTUKM MNOLLAAKM CTPOUTENBCTBA BAXXHO MaKCHMMarnbHOE UCMONb30BaHMe MECTHOIO OMnbiTa, 0CcobeH-
HO npu BbIOOpE METOOOB UCCNEAOBAHUA FPYHTa W NpOrpaMmMbl UCTBITAHWA. Ha HOBbIX HEU3YYEHHbIX TEPPUTOPUAX, rae
npegnonaraeTca NPUCYTCTBUE KApBOHATHBIX MPYHTOB, BLIGOP NporpaMMel NOMEBLIX UCMLITAHWIA OOMKEH YYUTBIBATE Nio-
Oyro uHdbopMaLuio Mo KapboHATHLIM FPyHTaM B CXOAHbLIX reorpaduiecknx v NpUpoaHbIX YCIOBUAX.

B HacTosiee BpeMsa He cylecTByeT 0BLEenpu3HaHHON YHUBEPCANbHOM CUCTEMBI Knaccugukaumm kapboHaTHbIX
marepvanos. Tabnuupl knaccudmkauun kapboHaTHBIX TPYHTOB W ropHbIX nNopod Obinu pa3paboTaHbl 3KcnepyvMeHTarnb-
HO ([25], [44]) Ha OCHOBe TakuX XapaKTepWCTUK, KaK CTPYKTYpa rpyHTa, codepxaHue kapboHaToB, a TakKe NPovHOCTL Ha
CXKaTue B HECTECHEHHbLIX YCNOBUSAX. B HacTosdllee Bpems cyHMTaeTCs, YTO U OpyrMe napamMeTphbl, Takme Kak opobMMOocTb
4acTuL, UM CKMMaeMOCTb CKENETA, TAKKE UIPaloT BAXKHYIO POrb B OLIEHKE WHXKEHEPHbLIX CBOMCTB KapboHaTHLIX Matepua-
nos. Tem HE MeHee B YCINOBUsIX OTCYTCTBUA Gornee onpeaeneHHor cxeMbl knaccudmkauum npeanaraemMele Tabnuusl MoryT
oKasaTbCA MOe3HbIMU.

A.6.4.4 dyHOoameHTbl B KapOOHATHLIX FPyHTax

A.6.4.4.1 3abuBHble cBau

Beino onybnvkoBaHO HECKOMLKO CMNy4YaeR, ONMCLIBaOLWUX HEOBLIMHOE NoBeaeHVe hyHOAMEHTOR Ha KapBoHaTHLIX
TPYHTax U MX — BO MHOTMX CINy4aax — MNIOXUE XapakTepUCTUKKM. Ha npumepe MHOrQYMCNEeHHbIX UCMbITAHWA MO Harpyxe-
HWIO cBan BbINO NoKasaHo, YTo ceau, 3abuTele B craboCLEMEHTMPOBAHHBIE W CXUMAEMblE KAapboHATHbIE MEecKU W Wb,
MOBOWMMM3YIOT TOMBKO YacTb Hecyllein cnocobHocTw (meHee 15 %), NPOrHO3MPYEMON Ha OCHOBE CTAHAaPTHbIX pacyHeToB
W/Mnn OLEHOK ANA CUMMKATHBIX TPYHTOB.

Ceau, ycTaHOBMEHHLIe NyTeM 3abMBaHKnsA B KapboHaTHLIE TPYHTLI, MOTYT NPOBanNMBaTLCA, Kak Npwu yaape nog BeCOM
MOmoTa, Tak U B npolecce 3agaenueaHns. BoamoxHocTs npoeana cBan HeobxoaMMo oLeHnBaTe 3apaHee. [pu Heobxoau-
MOCTW, CNeQyeT paccMOTPETh UCMONb30BaHKME CTOMOPHOIO YCTPOCTBA HAa CBae UNW ApYroro Metoaa, obecneynBaroLLero
YMEHBLLEHWE CKOPOCTW NPOBanNUBaHUS UM OCTAHOBKY CBaW.

C Opyroi CTOPOHBI, NNOTHbIE, CLLEMEHTUPOBaHHLIE KAPOOHATHbLIE OTNOXEHUS MOMYT BbITb 04eHb MPOYHBIM MaTepu-
anom ana gpyHaaMeHTa. Cneqyer NpuHMMAaThL BO BHUMaHUe, YTO TPYOHOCTY MOMYyYEHUA BICOKOKaYeCTBEHHbIX 06pa3LoB
U OTCYTCTBUE OBLIMX METOAOB NMPOEKTUPOBAHWS OCHOBAHWIA MPWU HANW4YnMM KapboHATHBIX FPYHTOR HE BCeraa no3eonsaT
NPOrHO3MpoOBaHWe BO3MOXKHLIX Npobriem. [Ins rmuHUCTLIX rpYHTOB ocoboro paccMoTpeHus TpebyrT cryyau, Koraa cogep-
*aHue kapboHaTtoB npeebiwaeTt 50 %, Korga HeT AaHHbBIX NO UCMbITAHWAM CBAl M OTCYTCTBYET MECTHbIW OMbIT.

A.6.4.4.2 [pyrve ansTepHaTuBbl (hyHAaMeHTOB rmyboKoro 3anceHun

CoBpeMeHHEI TpeHA B YCTPOWCTBe rMyOokux hyHOaMeHTOB B KapOOHaTHBIX Meckax W Mnax COCTOWUT B OTXo4e
oT meTogda 3abuBHbIx cBal. OgHako, 3a cyeT Horee HWM3KOW CTOMMOCTM CTPOUTENLCTBA 3abMBHbIE CBaW MO-MPEXHEMY
paccmaTpuBaloTCA NpW NPOEKTUPOBAHUKA NETKO HarpyXeHHbIX COOPYXKEHWA UMW KOT4a MMEKTCH O0CTaTOMHble AaHHbIe
W NPaKkTUYECKUIA OMbIT MO WCMbITAHWKD CBal B MECTHBIX MCMbITaHuAx, 4Tobbl 06ocHOBaTL UCXOAHLIE AaHHbIE ANS Mpo-
€eKTMpOoBaHWA. 3abuBHble cBau MOryT ObiTb KOPPEKTHLIM PELUEHMEM ANA YMEPEHHO MPOYHbIX KapBoHaTHbIX rpyHTOBR. B
HacTosLlee BpemMs NPeanoyYTUTENLHON ansTEpHaTUBOI 3abMBHEIM CBasM ABNAOTCA OypoHabueHble cBaun. bypoHabuBHbIE
cBan MOBMMM3YIOT 3HaUNTENBLHO DOrnee BLICOKOE MOBEPXHOCTHOE TpeHWe. B peaynsTaTte CyLeCTBEHHO YMEHbLIAETCS He-
obxoaumas rny6uHa Norpy:KeHns cBau No CpaBHEHUIO ¢ 3aBUBHBIMK CBAsSMU.

3-32 BLICOKOW CTOMMOCTU CTPOUTENbCTBA DypoHabMBHEIX CBAK B MPOLUNOM MPeanpUHUMannch NonbITKA NpuMeHe-
HWUS1 anbTepHaTMBHOrO BapuaHTta 3abuBHOWM cBau C LuemeHTupoBaHuem [24]. Takana cuctema cnocobHa CHU3UTb pacxosl
Ha CTPOMTENLCTBO MPW OOCTVXKEHWWM COMOCTaBMMOW Hecyllewd cnocobHOCTW, ogHako obecneveHne KOHTpONS KadecTsa
BBEOEHWA LEMEHTHO-MECYAHOro pacTBopa B NPOCTPAHCTBO MEXOY rPYHTOM M BHELUHEW CTEHKOW cBau OCTAaeTcA He A0
KOHLUa pelleHHoW npobrnemMold. [Npu npoekTnpoBaHuu HabUBHBIX cBal Nboro Tuna HeobxooUMO YYMTbIBATE BO3MOXHOE
CHIBKEHME CUI TPeHUS Ha DOKOBOI NMOBEPXHOCTW B pesynbrare LMKNMYEeCcKUX BO3AENCTBMIA, OCODEHHO nocrne NepBUYHOIO
npockanb3biBaHUs CBau B rpyHTe.

A.6.4.4.3 dyHoameHTbI MENKOro 3anoKeHnst

®yHOAMEHTBI MENKOro 3anoXeHus NpUrogHsl 4118 UCNONb30BaHUSA MPKU HAaNMYMK KapboHAaTHBIX TPYHTOB, HO NMPY 3TOM
HeoBXOAMMO YUMTBIBaTh CYLLECTBEHHbIE OTMMYKMA CBOWCTB TaKoro marepuana oT KPEMHUCTBIX NMECKOB UMM HOPManbHbIX
rmvH. KapBoHaTHeIE NEeCKM U UMbl B LENOM UMEIDT Bornee BbICOKUE 3HaYEHWS YINa BHYTPEHHETO TPEHUS, YEM KPEMHUCTLIE
MECKU 1 UIMbl, HO Y HWX BbILLIE CXKMMAaeMOCTh, U 3TK ABa hakTopa BNUSIOT HA HECYLLYO CNOCOBHOCTE B MPOTUBOMNCIOXHBLIX
HanpaeneHuax. KapboHaTHEIE NECKU W UMbl Takke 0DbIYHO MEHEe MPOHULAEMbIE, YEM 3KBUBAMNEHTHLIN KDEMHUCTLIA Ma-
Tepwuan, n 3To NpueoauT K Bonee NpoaormKMTENBHOMY BPEMEHW OPEHMPOBAHWA NPV 3adaHHbiX pasmepax dyHaaMeHTa.
TeHgeHuma ymeHblweHWa obbema npu caBure, ocCoBEeHHO NMpY LVKIMMYECKUX BO3OEWCTBMAX, B CoYMeTaHun ¢ Gonee npo-
OOMMKUTENBHBIMUA NEPUOSAMN APEHUPOBAHMA, MPUBOAUT K BOZMOXKHOW NOTEpEe HeCyLLel cnocobHOCTN B pe3ynsrarte pas-
KWKEHWSA rpyHTa. Takke HeoOX0OMMO OTMETWUTb, YTO HEAPEHUPOBaHHAsA LMKNUMYecKas NPOYHOCTb COBWUTY KapDOHATHBIX
MECKOB B LIEMOM HWXEe DBONMbLUMHCTBA KPEMHUCTBIX NECKoB. Beicokaa cxMmMaemocTb GonblUMHCTBA KapBoHaTHLIX OTMNOXe-
HWIA NPUBOOMT K OTHOCUTENBLHO BOMbLLUON OCadKe B pea3ynsraTte KOHCOMMOAUWM WU MOXKET BbI3BaTh 3HAYMTENBHYH Ocagky
NPy UMKITMYECKUX BO3OEACTBUSAX.

®yHOaMEHTBHI MEMKOTO 3arnoXeHWsa NPencTaBnaAlnT UHTEPEC B criydae KapOOHaTHLIX OTMOXEHWWA C BbICOKOW CTe-
MEHbIO CLLEMEHTUPOBAHHOCTM, TaK Kak OHM 0BecneyvBalT BbICOKYH HECYLLYH CrnocoBHOCTb, XOPOLUEEe COMPOTUBIIEHWE
LUUKITUYECKUM BO3AENCTBMAM U HU3KUE 3HaYeHns ocagku. MNpu aToM TpebyTea 4ONONHUTENBHBIE UCCNEe0BaHWA B Criyyae
cnovcToro Npoduns OTNOXEHUA C MEHSIOLLMMCSA No rmyBuHe ypoBHEM CLEMEHTUPOBAHHOCTM M NMPUCYTCTBMEM HecLe-
MEHTMPOBaHHbIX CMOEB, NOCKOMbKY B TAKMX YCMOBWAX BO3pacTaeT yrpo3a peanu3auuy paspyLleHns TUna «npoTbiKaHns».
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Cuctembl thyHOAMEHTHBLIX KOHCTPYKLUMWIA, MCNOonb3yoWwmx adpdiekT 3acacbiBaHWsA ANs BAasnvMBaHuA OOK, OOMKHbI BbITh
060OCHOBaHbI pacyeTamMu B KaXJ0M KOHKPETHOM criyqae.

A.6.4.5 Obwwre BbIBOALI

B HacTosllee BpeMa oTCYTCTBYET 0OLLIENpUHATAA METOAVKA NPOEKTUPOBaHNS yHAAMEHTOR B KApOOHATHLIX rPyH-
Tax. MeToabl NPOEKTMPOBAHWA Pa3BMBAKTCH, HO OCTAETCH BbICOKAs CTEMNeHb 3aBUCMMOCTM OT CNeundUKU KOHKPETHOWM
nnowaakM M or MmectHoro onbita. C y4eToM HegaBHMX nybrvkauvi, onucbiBaOLWLMX NPYMEPLI HEYOOBNETBOPUTENbBHBLIX
3KCMNyaTaLUMOHHBIX XapakTepUCTUK DyHOAMEHTOB B KapOOHAaTHbIX TPYHTaxX M (PMHAHCOBLIE MOCNEACTBMA NMPUMEHEHMWS
KOpPPEKTUPYOLWNX Mep, HabnogaeTca TEHOEHLUA MCNOMNb30BaHUA KOHCEPBATUBHOIO NOAX0Aa NMPW NMPOEKTUPOBaHUA (OyH-
[aMEHTOB Ha kapboHaTHBIX PYHTax, AaXe B Cry4yae, ecnu cogepaHve kapboHAaToB B OTNOXEHUAX CPABHUTENLBHO HU3KOEe.
Takow noaxon He Bceraa nonHocTeio obocHoBaH. Kak 1 B GonblUMHCTBE OpYrUX acnekToB NPOEKTUPOBAHUSA, KPUTUYECKAM
3BEHOM 3KOHOMMYECKU 3(PAEKTUBHOIO MPOEKTa MOPCKOro hyHaameHTa B KapboHaTHLIX TPYHTaX OCTaeTCs KOPpeKTHas
WHXKeHepHas OLeHKa.

A.7 MpoekTnpoBaHue hyHOAMEHTOB MErKoro 3anoxeHus

A.7.1 O6wme nonoxeHusn

Gopmynbl, NpeAcTaBneHHble B 3TOM Mogpasfene, no xapakTepy MMEeKT orpaHvyYeHHyr obnacTb NpUMEHEHUs 1
MPUrofHLl ANs NPOEKTUPOBAHUA HE BO Beex criyyasx. OBLmMi cnyvyail HEBO3MOXHOCTU UX NPUMEHEHWUA — KOTAa NMpOYHbINA
Crnow nepekpbiBaeT cnabblil cnoi B Nnpeaenax 30Hbl BNUsAHWA hyHaoaMeHTa. [pyumeHeHne npeacTaBneHHbiX hopmyn 3a-
TPYOHEHO Takke A OyHAAMEHTOB HEMpPaBUNbHON hOpPMbI.

B nogobHbix 06CcTOATENBCTERAX HEBO3MOXHO OaTh 00LLME YKa3aHWA, 1 Npy NPOEKTUPOBaHUKA HYXXHO ONUpaThcA Ha
VMEIOLLMIACS OMNbIT, ONYBNMKOBaHHbIE AaHHbLIE MO CNyYasM NPUMEHEHUSA, UCTIbITAHWSA, @ TaKKe YMCIIEHHOE MOAENTMPOBaHUE.

Mcrnonbayemble B HAcToALLEM cTaHaapTe koadduuMeHThl Hecylleiln crnocobHocTu oTpaxalT Haubonee WWPOKo
NpUMEHAEMBIV NOAX0A, OOHAKO M3BECTHbI U ansTepHaTUBHbIE HAGoPb! KO3ULIMEHTOR, KOTOPLIE MOTYT ObITb UCMONL30-
BaHbI NMPOEKTUPOBLLMKOM NPpW HaAnexatlem o60CHOBaHMM 1 KOPPEKTHOM OTPaXEHWN B COOTBETCTBYIOLLEN AOKYMEHTALWN.
B yacmHocmu, e [50] npodemoHcmpuposaHa 803MOXHOCME UCOMb30eaHUs Od hyHOaMeHmoe MEesIKo2o 3alloXeHUs
Kak memodonoauu npoekmupoeaHus MYKH, max u memodonoauu MOH — Ha KOHKpemHbIX npumMepax rnokasaHo, 4ymo
npu 3adaHHOM Habope HOPMamuBHbLIX 3HAa4YeHUU Haspy30K 8 UeToM, Ha OCHOBe MpUMeHeHUSs 1106020 u3 amux Memodos,
cnedyem oxudame nonyyeHue conocmasuMbsix paamepos chyHdamMeHmos.

A.7.2 MeTogonorn4yeckue OCHOBbI

A.7.2.1 OBwme npuHUMNbI

JononHuTeneHble yKasaHus OTCYTCTBYIOT.

A.7.2.2 TpaBuno 3HakoB, 0603Ha4YeHUA 1 TOYKA NPUNOKEHWUA PABHOOENCTBYIOLLEN Harpy3oK

JononHuteneHble yKasaHUs OTCYTCTBYIOT.

A.7.2.3 Tepegaya Harpysok

[ns 3arnybneHHsIx dyHAaMEeHTOB BO3OEWUCTBUS Ha BEPXHIOW YacTe dyHOaMeHTa NepeaarTcs Ha YPOBEHb NOAO-
LBkl hyHAaMeHTa (YypoBeHb HIKHero kpaa pebep obku Ana dyHaaMeHToB ¢ obkaMmu). 3T BeINONHAETCA NyTeM Moau-
dmKaunn pacyeTHbIX 3HaYEHUIA Harpy30K, MPUITOXKEHHBIX K BEPXHEN 4acTu dyHAaMeHTa, NOCPEACTBOM yyeTa Creayrowmnx
haKkTopoB:

- COMPOTWMBMEHNA rpyHTa Ha DOKOBLIX CTEHKAX 3arnybneHHoro yHaameHTa,

- Beca doyHOaMeHTa B Bode, v

- Beca rpyHTa B Boge B npegenax 6ok (ecnv npuMeHUMo).

K Becy thyHOameHTa » Becy rpyHTa cnefyeT NpUMEHATE YacTHelEe KOahULMEHTEI HAAEKHOCTM No Harpyskam. Ko-
achULMEHT HAOEXKHOCTM ANA Beca rpyHTa 06bl4HO paBeH eauHULE, OOHAKO B HEKOTOPLIX CyYasx MOryT paccMaTpuBaThb-
cA Kak bonee BbiCOKMe, Tak M Bonee HU3KWe 3HaYeHus, 0COBEeHHO, Koraa UMeloTCs (hakTopkl 3HaYUTENBHOW HeonpeaeneH-
HOCTU W BeC rpyHTa 06ycnoBnmBaeT NOBbLILLUEHHYIO YCTOWYMBOCTE (hyHOAaMeHTa.

ConpoTtuBneHue rpyHTa Ha BOKOBEIX cTeHKax 3arnybneHHoro dyHaaMeHTa coCTouT:

- 13 rOPU30HTaNLHOrO NAcCHBHOMO M AKTUBHOTO COMPOTUBIIEHWUS FPyHTA, 1

- COMPOTUBMEHWA TPeHUst Ha BOKOBbIX NoBepxHOCTAX pebep bKu.

ConpoTtuBneHune TpeHns Ha pebpax 1bKM MOXKET CHWKATL BEPTUKanbHOE BO3AEWCTBME U MOMEHT Ha HUKenexaluui
FPYHT OCHOBaHWA, YTO MOXET Y4YWTEIBATLCH B pacyeTax. B HacTodAwem ctaHgapTe cneuuansHele yKasaHua no yqeTy daH-
Horo dpakTopa OTCYTCTBYIOT, AN ero yyeTa B pacderax HeobxoguMmo cneyunansHoe o6ocHOBaHMeE.

A.7.2.4 Pac4eTHas vgeanvsauunsa nnowagn dyHgamMmeHTa v noHatrue adeKTMBHOW nowaan

A.7.2.4.1 PacueTHas ngeanuiauus nrnowagn pyHaameHTa

MeToael npegensHoro pasHoeecust BonbLUen YacTblo NPUMEHSAIOTCS B paMKax ABYXMEepPHOW Moaeny (paccmatpu-
BalOTCA TOMbKO CABWIM NO BEPTUKANEHLIM MNOCKOCTAM), @ TpEXMepHble apdheKTsl NPUBNMKEHHO YYUTEIBAKOTCA NYTEM 3a-
AaHWA CONPOTUBINEHUS Ha BePTMKanbHbIX rpaHax paccMaTpuBaemblx y4acTkoB. [na dyHOaMeHToB HenpaeunbHoW dop-
Mbl Takow nogxoq TpebyeT naeanusaumu nnowagu gyHaameHTa B ynpolleHHon dopme. MaeanuavpoBaHHas nnowane
MOXeT BbITb ONpeaeneHa NPSMOYroNbHUKOM WWPUHOW B 1 ANWMHON L, MMEeIoLWMM TaKyio e nnowags A, a Taicke MOMEHThI
nHepuwn 1, u !y, Kak ¥ OCHOBaHWe nog peanbHbiM (yHOaMEHTOM:
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Aidealized = BL = Areal: (A1)
vajdea]ized = ‘rx,reai — MpUW pac4eTax Ha Harpy3kW, AeWCTBYIOLLUME B HAMPaBNeHuu y, (A.2)
Iy igealized = ly,real — MPW PacHeTax Ha Harpysku, [ecTyloLNe B HanpaBNeHun X. (A.3)

WvpuHa B v gnuHa L noeanusmpoBaHHOMO hyHAaMeHTa OnpenenstTcs NyTeM COBMECTHOrO PELUEHUS ypaBHe-
HUA (A.1) 1 HYXKHOTO (8 3a8UCUMOCMU OM HarpaesneHus Hagpy3ku) ypaBHeHus n3 (A.2) n (A.3).

A.7.2.4.2 Metog achdekTrBHOM nnowanun

OKCLIEHTPUCUTET NPUNOXEHHOW HAarpy3kn YMEHbLUAET NpefentsHoe 3HavYeHne BEPTUKANbHON KOMMOHEHTLI BO3OEM-
CTBWSI, KOTOPOE MOXET BbIAEPKMBATE (DYHOAMEHT MENKOIo 3anomKkeHus. 3To hakTop yYMThLIBAETCH B pacyeTax HecyLuemn
CcnocoBHOCTK NyTeM WUCNOMNbL30BaHWUA B pacyeTax adpheKTUBHOW nrowaan dyHgameHTa (YMEHbLUEHHOM OTHOCHMTENbHO
WNCXOOHOW).

Ha pucyHke A.1 nsobpaxeHsbl (hyHOaMeHTEl MENKOro 3anoXeHns C HeLeHTpanbHbIM BO3AEACTBUEM (Hazpy3ka rpu-
NOXEeHa ¢ akcyeHmpucumemom). SKCLLEeHTPUCUTET e npeacTaenseT cobol paccTosHWE OT UeHTpa yHOaMeHTa 4O TOYKU
MPUNOKEHUS PE3YNLTUPYIOLLEN CUMbl, U3MEPEHHOE NapannenbHo MMOCKOCTU KOHTaKTa «rpyHT — dyHOameHT». Todka
NPUIOKEHNS PE3YNETUPYIOLLEN CUMbI ABMAETCH LEHTPOM Macc 3ddpekTMBHON nnowlaan. PaccTosHUE e NpefcTaBnsaeT co-
6ot oTHowweHne M/Q, rge M — NpUNOXEHHLIN ONPOKNOLIBAKLLMA MOMEHT, a QQ — BepTuKanbHas Harpyska. B aHavyeHMax
Q 1 M gomkHbl BbITb y4TEHLI COOTBETCTBYHOLLME YAaCTHbIE KO3(MULNEHTBI HAOEXHOCTW MO Harpyakam; rnpu aTom Heob-
XOAMMO NMPUHUMATEL BO BHUMaHUe, YTO YBEerMYeHne BepTUKansHOM Harpyski Ao sHaveHus 0,5Q),, yBenmumBaeT Hecylyr
crnocobHocTh thyHoameHTa No onpokudkisarouemMy MOMEHTY. B cnyyae, Korga aKCLUEHTPUCUTET BO3HUKAEeT BCNEACTBUE
MPUNOKEHUS ONPOKUALIBAOLLIErO MOMEHTA, PAcYETHOE 3HAYEHWNE BEPTMKANLHOW HArpy3kM HeobxoauMo onpefdensaTh Ha
OCHOBE 3Ha4YeHW K0ahPULIMEHTOB HAAEXKHOCTM MO HArpyske, Kotopble B [4] pekomeHnayroTca ans obecneveHua Hanbonee
BnaronpuATHBIX 3HAYEHUI Harpy304HbIX 3EKTOB 8 aTemMeHmax cmasnsHOU KOHCIMPYKUUU.

Korga B chyHaameHTe ¢ 1O0YHOM KOHCTPYKLIMEN NPUCYTCTBYET HEMPOHULLAEMas OnopHas nnuTa U B mexpebepHom
NpocTpaHcTBe 1OKM COQEPKUTCA TPYHT OOCTAaTOMHO HU3KOW MPOHMLAEMOCTM, MPW pacyeTax BEPTUKaNbHOW Harpy3ku, Uc-
none3yemoii 4ns Bel4ucneHnsa adpdekTUBHOW Nnowann ¢hyHoameHma, MOXKET y4UTIBATLCH BKNaA rpyHTa, 3aKNio4YeHHoro
B nnowanw bku. MNpy aToM cnegyeT y4nTbiBaTh crneayome akTopbl:

- npu pacyeTax hyHOameHTa B ApeHUPOBaHHOM CIydae Ha OCHOBe MeToga adhEKTUBHOM NNoLaan BeC rpyHTOBON
npobkK (rpyHTa, 3aKno4eHHoro B MexpebepHoM NpocTpaHcTee 1bKM) HeoBX0aMMO UCKITKYUTD;

- B Cny4ae, Korga y4YeT Beca rpyHToBoW npobku npeactaensaercs LenecoobpasHbiM, HeoBXoaMMO UCNoNb30BaTh
3Ha4YeHWe Beca rpyHTa B Boge. B npoekTHOM gokymeHTaumm Heobxoaumo cneumnansHoe 060CHOBaHWE TOro, YTO YYET IpyH-
TOBOW NpoBKM HE NPUBOAMT K HEKOHCEPBATUBHLIM pelueHuam. MNocnenHee saMmedaHme kacaeTcs, B YACTHOCTU, MoLaaok
co crnabbiMy rpyHTaMK, Korga pacyeTHas NpoYHOCTh FPYHTa HEAOCTAaToYHa ANS NOOAEPMKKU Beca MNOrpy»KeHHoro B Boay
rPyHTa Ha ypOBHE OCHOBaHWS HOBKW, NOCKOMbLKY YCNOBME OOCTATOMHON NPOYHOCTW SBMNSAETCH HEABHBIM AONYyLLEHUEM MPU
ncrnonb3oBaHMK noaxoda adeKTUBHOW Nnowaan. B HEKOTOpLIX cnyyasx MOXeT NoTpeboBaThCA UCMNOMNb30BaHWE ansTep-
HaTMBHOIO MoAxoda AN1A YYeTa HarpyKeHWs OnpoKMObIBALUM MOMEHTOM (HanpuMep, MEeToq NMOBEPXHOCTH TEKYYeCTH,
cm. A.7.3.5);

- 3Ha4yeHuWe yOernbHOro BeEca rpyHTa B BoAe, NPUHMMAaEMOe Ansl PAcYETOB, JAOMKHO OCHOBLIBATLCA Ha pesyrnsraTtax
rEONOrMYECcKoro U3y4YeHus NnoLLaakn U gaHHbIX nabopaTopHbIX UCMLITAHWIA, NpKY 3TOM Heobxogumo cobnopate onpege-
NEHHBLIN YPOBEHb KOHCEpPBATU3Ma ANA YYeTa HeonpedeneHHOCTel pasnuyHoro Buaa. B obwem cnydae, npuHstue npo-
douns Beca rpyHTa B BOAE MO HAMMEHBLLUMM 3HAYEeHUAM COOTBETCTBYET KOHCEPBATUBHOMY MOOX0AY.

[nsa npaAMoyronbHOW nnowann ocHoBaHWA [pucyHoK A.1b)] aKCLUEHTPUCUTET MOXKET UMEeTb MECTO MO OTHOLLEHWUIO K
nobor ocK cyHaameHTa. B cuTyaumm, Korga akCLEeHTPUCUTET BO3HUMKAET B ABYX HaNpaBreHUsaX, BLINOMHEHWE pacveToB
TpebyeT cneunansHoro 06ocHOBaHWA. YNPOLLEHHBIN NOgXon K NPOeKTUPOBaHWIO (hyHAaMEeHTa B TAKOW CUTyauun 3aKnio-
YyaeTcs B YMEHbLIEHUKM pa3mepoB dyHAaMeHTa B 0601x HanpaeneHusax:

L'=[-2e,

Ad
B'=B-2e, .

B npegnonoxenun B'< L', koraa L v B ABNAOTCHA, COOTBETCTBEHHO, ANVHOW U LUMPUHOM ddyHAAMEHTa, WTpuxomM obo-
3HadeHbl athPeKTUBHEIE 3HAYEHUS PA3MEPOB, @ 8, U e, 0603HAYAI0T 3KCLEHTPUCUTETEI BAOMbL AMUHBI U LWMPUHBI.

Kpyrnein cpyHaamMeHT, nogBepraruincs HeLeHTpaneHOMY BO34EWCTBUIO, MOXeT BbiTe MaeanuanpoBaH Kak nps-
MOYTOmMbHbIA (hyHOAAMeHT, NapamMeTpbl KOTOPOro HaxogaTcsa nyTeMm peleHnsa ypaBHeHnA (A.1)}—(A.3). AnsTepHaTHBHLINA
nogxod Ans Kpyrnoro B nMnaHe OCHOBaHWA C paguycoM R 3akniovaeTcs B NocTpoeHuu achdekTMBHOM nnowaau, dopma
KOTOpOW nokasaHa Ha pucyHke A.1 c). LleHTp maccel adhdbekTMBHOM NNoLwaan CMeLeH Ha paccToAHUe € OT UCX0OH020
ueHTpa ocHoBaHus. SdpekTUBHAA Nowanb Npyv 3TOM paccYnTbIBAETCA Kak ABOMHAA nnowanb kpyrosoro cermeHta ADC.
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a) DKBMBaNeHTHas1 Harpyaka

B
A
1 A
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Z M 4 Q
/] 62 = Q A
€
Bl
b) SchcbekTrBHAA Nnowans — ¢) OdbhekTnBHanA nnowaie —
cny4an NpAMoyronbHoro dyHgameHTa cnyyaw kpyrnoro dyHgameHTa

1 — adphpekTUBHaA Nnowaae

PucyHok A.1 — OnpeneneHve adpekTMBHOM Nnowaaun ana QyHaaMeHToB € pasfMyHoi reoMeTpuen

B pamkax gpyroro nogxoga adbdekTvBHasa Nnowagb CHMTAETCs NPAMOYTONbHON C OTHOWEHUEM ANMHBI K LUMPWHE,
paBHbIM OTHOLWEHWD AnWH NuHUA AC k BD. OdhdpekTrBHbIE pasMepbl BbIMMCAAKTCA crneayrwmm obpasom:

A'=2s=B'1",
12
’_ R+e
L —(23 R—e] ) (A.5)
gy R-e
B'=L R+e'

2
S= % —[e«}Rz -e?2 +R? arcsin(%)].

[Mpumepkl nocTpoeHusa addeKTUBHON Mnowann kak yHKUUKW 3KCLEHTPUCUTETA NoKa3aHbl Ha pucyHke A.2 ¢ 6es-
pazMepHbIM NpeacTaBneHneM NepemMeHHbIX.

Ona apyrux dopm dyHaaMeHTa onybnvKoBaHHbIE OaHHbIE MO CTPOTMM PEeLUeHWAM OTCYTCTBYHOT. B HeKkoTopbIX
cnyyasx ans yHOaMeHTOB HECTaHAAPTHOW hOpMbl MOTYT ObITb MCMOMNbL30BaHbl anMpPoKCMMaLUUKM, OCHOBaHHbLIE Ha WH-
TYWTUBHBLIX coobpaxeHnax. Hanpumep, B [57] npuBedeHbl ykaszaHus Ans TpeyronbHbiX dyHaamMeHToB. AnbTepHaTUBHbLIM
BapuaHTOM SIBMAETCA NOCTPOEHWE Uaeanvu3npoBaHHOro NPSIMOYronbHOro oyHaaMeHTa, napaMmeTpbl KOTOPOro MoryT BbiTb
onpeaeneHsl NyTem peweHun ypaeHeHun (A.1)—(A.3).

CyLLEeCTBYHOT ansTepHaTMBHBLIE METOAb! OLEeHKM adhdekTa HELLEHTPanNbLHOIO NPUMOXKEHWUSA HATPY30K MO OTHOLUEHWIO K
HECKOMbKWUM OCAM WIM HEOPTOroHAalbLHbIM HanpaeneHuam (CMm., Hanpumep, [562]), KoTopble MOryT okasatbcs bonee yoob-
HbIMW ANA MPUMEHEHNS B YCNOXHEHHbBIX YCIIOBUSAX.

A.7.3 KpuTtepun npoeKTUpPOBaHUA U pacyeTHbIe CLUeHapuu

A.7.3.1 KoathdpuumeHTsl HAOeKHOCTK Mo Harpy3kam 1 no Martepuany
JononHutenesHbIe yKasaHus OTCYTCTBYIOT.

A.7.3.2 TlpuMeHeHWe KpUTEPUEB NPOEKTUPOBAHUA
JononHuteneHble yKasaHus OTCyTCTBYIOT.

A.7.3.3 Ocobble cnyvau

JononHuteneHble yKasaHUs OTCYTCTBYIOT.

A.7.3.4 [ononHuTeneHkble acnekTel MPOeKTUPOBaHUA
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0

| | | |
02 0,4 0,6 0,8 1,0 X

X — BespaamepHbli SKcUeHTpUCKUTET 26,/8, e/R; Y — BespasmepHas adhekTmeHan nnowaas AA; (a) — npamoyronbHas dhopma —
cxema HarpyxeHua 1 (C 0AHOOCHbIM 3KCUeHTpucuTeTom), e, /L = 0; (b) — Kpyrnas dopma; (¢) — npsMoyronbHas gopma — cxema
HarpyxeHus 2 (C ABYXOCHbIM 3KCUeHTpucuTeTom), e,/L = 0,2

Pucyrok A.2 — KoaddhuumneHTel npuBeaeHns Nnowaan Ana BHELEHTPEHHO Harpy:KeHHbIX yHOAaMEHTOB MENKOro
3anoXeHus

A.7.3.4.1 YyeT Beca rpyHTOBOW NPOBKM Npu NpoeKTUPOBaHUK (hyHOAMEHTOB C tobKamMmm

HononHuTenbHLIE YKa3aHWs OTCYTCTBYIOT.

A.7.3.4.2 Topw3oHTansHasi KOMNOHEHTa COMPOTUBMEHWS MaccvBa JOHHOMO rpyHTa, PacrnonoXeHHOro BbIlle Noao-
WBbI (hyHOaMEHTa

Bknan B conpoTuBneHwe nrnockomy capury 3arnybneHHoro gpyHgaMeHTa MOryT BHOCUTL CRefyioLue KOMMOHEH-
Tobl: (I) ropuzoHTaneHasa cuna B ocHoBaHuW hyHaoameHTa, (lI) conpoTMBneHre rpyHTa, pacnonoXeHHOro Bbllle HUXKHEro
Kpas 10KW, BCreACTBME pa3HULbl B 3HAYEHUSIX aKTUBHOMO W MacCUBHOMO COMpPOTUBRMEHUSA rpyHTa, u (lll) conpoTueneHvne
rpyHTa caBury Ha BokoBbIX rpaHax pebep HbKW, OpMEeHTUPOBaHHLIX MapannensHo HanpaeneHno BOKOBOIW Harpyaku. 3Ha-
YeHWe CONpPOTMBIIEHNA COBUIY HA BOKOBbIX rpaHax pebep, npuHuMaemMoe B pacyeTax yHgamMmeHTa, ABNAeTcsa QyHKUMER
WHTEHCMBHOCTW TPEHWS HA rpaHvLe pasfena Mexay 3arnybneHHsiM pebpom v rpyHTOM; OHO MOXET TaKKe 3aBWCETb OT
JerpagaLMun CBOMCTB IpyHTa B XO[e MOHTaxa, a Takke BCNeAcTBMe pa3mbia. B HacTosAWeM cTaHaapTe JONONHUTENbHLIE
yKasaHus Nno pacyeTy COMpPOTUBMNEHNUS CABUIY Ha DOKOBLIX rpaHsax pebep He NpUBOOATCA.

B yacTu pacyeTa akTMBHOMO W MacCUMBHOMO COMPOTUMBMAEHWUA MPYyHTa MOryT ObITb MCMOMbL30BaHLI CrieayrLme peko-
MeHZaLUn:

a) Ans HeApPEeHMPOBAHHbLIX YCIOBUNA:

- KO2h(hMLMEHT rOPUSOHTANBHOIO OTMOPa HeAPEHUPOBAaHHOTO MPYHTa K| 3aBUCUT OT HECKOMNbLKWUX (haKTOPOB, Takux
KaK LLepoX0oBaTocTb, (hopmMa hyHaameHTa, caBur no BOKOBLIM rpaHAM, rmyBrHa BHEAPEHNS, a TAKKE BO3ZMOXKHOE Hanmyme
OokoRoro 3azopa mexay dyHAaMEHTOM W TPYHTOM BCMeACTBUE MOHTaXa UK pa3MbIBa;

- 3Ha4eHue K, = 4 pekoMeHOyeTcs AN crny4Yaes, Koraa Mobunnuaauus nonHblX 3Ha4eHn akTMBHOTO U NacCUBHOMO
COMPOTUBIEHWA FPyHTa MOXET BbITh HagexHo 0BocHOBaHa 1 KOr4a 3Ha4YMTENbHbIA Pa3MblB MOXKET BbITb UCKITIOYEH;

- 3HaveHue K, = 2 pekomMeHayeTcsa Ana Cryyaes, B KOTOPbIX akTWBHOE AaBMEHWe rpyHTa He passBuBaeTcs (Ha-
npuMep, B peaynsTate BO3HUKHOBEHUS TPELLUMH UMW NMPY HApYLUEHWUSX CTPYKTYPbl FPYHTA NPV MOHTaXe) U HE OXWAAEeTCA
3HAYUTENBLHOIO pa3MbiBa Ha HWU30BOW CTOpPOHe dyHAameHTa. B 3ToM cny4vae npu OLeHKe MacCMBHOMO COMPOTUBIEHWSA
cnepnyeT TakKe y4MTbIBaTh BEC FPyHTa B Npedernax npu3mMbl BbINopa rpyHTa; Npu 3ToM Heobxoauma npoBepKa, YTo paccyu-
TaHHOE 3Ha4YeHMe MOMHOTO CONMPOTUBIEHUA NITOCKOMY CABUTY HE MPEBLILLAET 3HAYEHURA, KOTOPOE MOXET ObITb BbIYMCNEHO
Ha ocHoBe K|, = 4,

- 0N HEKOTOPbLIX TPYHTOBR YYET MOMHOW BENMWYMHBI CONPOTUBMNEHUA TPYHTA, PacnosfioXeHHOro Bbille YPOBHA Kpas
t0OKK, NP OLIEHKE YCTOMYMBOCTH MO CXEME MIOCKOTO CABUra MOXET OKa3aTbCHA HEKOPPEKTHLIM BCIEACTBUE OFPaHUYEHWNA,
HaknagblBaeMbIX YCNOBUSAMK acrneKTOB COBMECTHOCTU AechopMauuii. B TakvMx cny4asix B NPOEKTHOW OOKYMEHTauun He-
0bx0aMMo NpeacTaBuThL cneynansHoe 000CHOBaHWE COOTBETCTBYHLLMX PACYETOB;
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b) Ans opeHUpOoBaHHbLIX YCNOBWIA:

- aHadeHve koahhuLMeHTa rOPU3OHTANBHOMO OTMOPa APEHWPOBAHHOIO rpyHTa K | 3aBUCWT OT HECKONbKUX dak-
TOPOB, TAKWX Kak OOCTUrHYTOE 3Ha4YeHWe yrna TPeHWs rpyHTa, LIepoxoBaTocTh, hopma yHaamMeHTa, CONPOTUBNEHME
cABUry Ha BOKOBLIX rpaHsax, rmybuHa BHEApeHUs, a Takke BO3MOXKHOE Hanv4ne BOKOBOro 3asopa Mexay hyHOaMEHTOM U
rPYHTOM BCreacTBUE MOHTaxa unv pasmbia. [1py ycnoBum, 4to ocobeHHOCTH NpoLeaypbl MOHTaXa Wunv Opyrve acnek-
Tbl CTPOUTENBCTBA/IKCNNyaTaumMm pyHOamMeHTa He npegnonaratoT 6onee TOYHOW OLEHKN KoadhrUMeHTa ropu3oHTanbHO-
ro oTnopa ApeHVpPOBaHHOTO rPyHTa, AONYCKAETCA UCNONbL30BaTh CrieayoLyo hopmyny:

_ 1
Kra = Kp —(Kp} (A.6)
roe Kp — KO3hMUMEHT NAaCCMBHOTO OABMEHNA MPYHTA, onpeaenaemMbli Kak
2
_ = tang’
Kp= tan(z +0,5arctan( Ym D . (A7)

A.7.3.4.3 ®yHaameHTbl MEMNKOTO 3anoXeHns Ha cnabbix rpyHTax

[ononHuteneHbie ykasaHusa OTCYTCTBYIOT.

A.7.3.4.4 HanpskeHus pacTsbkeHUs nod nogolson hyHaaMeHTa

[ononHuTensHbie yKkasaHWa OTCYTCTBYIOT.

A.7.3.4.5 Cneundurdeckme rpyHTbl 1 aHOMarnbHbIE rEe0NorMyeckue paspesol

3noxeHHble METOABI NPUMEHMMBI K YCITOBUAM PaBHOMEPHOW M3MEHYWBOCTM NPOYHOCTU IPYHTA, NPU 3TOM BO MHO-
rMX crny4yasx MOXeT BbiTb BbiMonHeHa obOCHOBaHHas OLEHKa 3KBMBANEHTHBIX OLHOPOOHBIX CBOWCTB. Hanpumep, BO3-
MOXHOCTb pa3pyLleHnsa OCHOBaHUS Mo cxeme rmyBMHHOro COABMra 3aBMUCUT OT XapakTePUCTUK MPOYHOCTU FPYHTOR HA 3Ha-
yuTeNbHO Bonblumx rmybuHax, Yem rmybuHa NOCKOCTU CKOMBXEHWs Npu NNockom capure. [Noatomy npu onpegeneHun
napameTpoB rpyHTa B Npefenax npegnonaraemMoi 3oHsl BNUsHUA TpebyeTtca cneluansHoe 0bocHOBaHME.

B crnepyoLwmx cnyyasx HeNnocpeacTBEHHOE UCMONb30BaHWE CTAHAAPTHBIX PACYETHLIX (DOPMYN A8 OLEHKW YCTOW-
YMBOCTM OCHOBaHWS, NPEACTABNEHHbIX B HACTOALWEM MPUINOXKEHUW, ABMAETCA HEAONYCTUMbIM:

- FPYHTOBOE OCHOBAaHWE CYLLECTBEHHO HEOAHOPOLHO WM aHU30TPOMHO;

- YCMNOBWS Harpy>KEHUs 3HaYMTENbHO OTKMOHAKTCH OT TUMOBLIX CXEM, OMA KOTOPLIX MPUMEHEHWE MPUBEOEHHBIX
thopmyn Ansd onpederneHns Hecyllen cnocobHocTM 060CHOBAHO;

- CKOPOCTW Harpy»eHus TakoBbl, YTO OTCYTCTBYET BO3MOXHOCTEL OAHO3HAYHOMO ONMCaHWUSA NOBEAEHWUS TPYHTa OCHO-
BaHWA Mo CXEME APEHWPOBAHHBIX MNWM HEAPEHWPOBAHHBLIX YCITOBWIA;

- reoMeTpusa yHaaMeHTa He ONUCLIBAETCH NPOCTENLLUMW hurypamm.

B Takmx cny4asx HeobxoguMoO MPUMEHSATb ansTepHATMBHBLIE MOAXOAbI, BKMIOYAIOLWME Kakon-nnbo n3 cneayowmnx
METOOOB UMK WX COMETaHWE:!

- WICMONb30BaHNE KOHCEPBATHBHbIX 9KBMBAINEHTHLIX NAapaMeTpoB COBMECTHO C PeKOMeHAyeMbIMW hopMynamu;

- BbIMOMHEHVE PacyeToB Ha MpefernbHOEe paBHOBECME ANA ONpeneneHus rpaHydHbIX 3HAYEeHW paspyLuaroLLmX
Harpy3oK M OLEHKM YYBCTBMTENbHOCTM paspylUaloluX Harpy3oK Mo OTHOLUEHWKD K MapamMeTpam MpoeKTUPyeMoro gyH-
[aMeHTa;

- MpOBefEeHUEe YNCMNEHHBIX PACHETOB ANA NPSMOro pelleHnsl TOYHbIX ONPenenstoLLINX YPaBHEHWN;

- WCMONb30BaHWe KOPPEKTHO MacluTabupoBaHHbLIX MOAENbHBIX UCNbITAHWA ANs BepudUKaLUM pacHeTHbIX MoZenei
1 npouenyp.

A.7.3.4.6 BaanmogeincTBue C APYrMMKU COOPYKEHUAMM

[ononHuTenbHblE yKa3aHWusl N0 AaHHOMY acnekTy NpoeKTMpoBaHus dyHOoaMeHToB npueedeHbl B [OCT P 59997
B OTHOLUEHUWM B3aMMOLEWCTBUA ¢ DalumakaMmu ornop caMonogbeMHbIX OypOBbIX YCTAHOBOK, a Takke B 9.12 HacTodAwero
cTaHgapTa B OTHOLLEHWM B3aUMOAENCTBUA C HANPaBNeHUAMU CKBAXMH.

A.7.3.4.7 CocTaBHble hyHOaMEHTbI

Bo mMHorux criy4asix npMMeHeHWe COCTABHOW KOHCTPYKUWMW ONs yHOAMEHTA MEMNKOTO 3anoXeHUs MOXKET 3HauYu-
TEMNbHO NOBLICKMTL OBLLYH HECYLLYH CNOCOBHOCTE hyHOaMEHTa, Kak 3To unncTpupyetca B [53] u [54].

A.7.3.4.8 YdyeT ocoBeHHOCTEN OKpYKaloLero MopcKoro gHa

[ononHuteneHbie ykasaHusa OTCYTCTBYIOT.

A.7.3.4.9 Hanuume kapboHaTHbLIX TPYHTOB

[ononHuTeneHble pekoMeHZaLMN MO NPOEKTUPOBaHWUID PyHOAAMEHTOB MEMKOro 3anoKeHnst Ha kapOoHaTHBLIX rPyH-
Tax cogepxatca B A.6.4.4.3.

A.7.3.5 AnbTepHaTMBHbIA METOA NPOEKTUPOBaHUA C UCTONbL30BaHNEM NOBEPXHOCTEN TEKYHECTH

A.7.3.5.1 OBLime nonoxeHus

AneTepHaTUBHBIA METO pacyeTa YCTOMYMBOCTK (PyHOAMEHTA MpU NPOW3BOSIbHBIX YCIOBUAX HArpyKeHusa npegyc-
MaTpuBaeT WCNoMb30BaHWe NMOBEPXHOCTEW TEKY4ecTu, Kak ato onucaHo B A.7.3.5.2—A.7.3.5.7. NpumeHeHne cooTBeT-
cTBytoWmMx nogxoaos TpebyeTt cneunansHoro 060CHOBaHWA B MPOEKTHOW OOKYMEHTALIMN.
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A.7.3.5.2 MeTtoaouyeckasa ocHoBa

Mopckue dyHAaMeHTBl MOTYT NOABEPraThbCA HArPYKEHWID Pa3nMyHOro B1aa, BKMOYas NpoM3BorbHble KoMBUHaLWK
BEpTUKanNbLHOW Harpysku (Q), BokoBoW (20pu3oHmansHolU) Harpyaku (H), onpokuasiBawllero MoMeHTa (M) v kpyTawero
momeHTa (T). TpaauunoHHLIM NOAX0A K MPOEKTUPORAHUK YHAAMEHTOR MENKOro 3anoxeHUs 3akniyaeTca B npeobpa-
30BaHMK KOMOWHMPOBAHHOTO BO3AEWCTBUA B NpuBegeHHoe (ahhekTUBHOE) BO3AENCTBINE, BKITIOYAKOLLEE BEPTUKANBHYIO 1
rOPW30HTAaNbBHYIO HAarpy3kun, AeNCTBYOLWMWE Ha YMEHbLUEHHYHO (9dhhekTUBHYIO) Nnowaab dyHaamMeHTa.

Mpn Mcnonb30BaHMK TPAAWLIMOHHOMO NOAX0AA K NMPOEKTUPOBAHWID OCHOBAHWUIA MOPCKUX COOPY>KEHWIA CYLLUECTBYOT
OnpefeneHHbie OrpaHU4eHUs (Hanpumep, HeAONYLLEeHNE YMCTO PacTArMBaKOLLMX HaMpPsKeHWA B TPYHTE), KOTOpbIE orpa-
HUYUBAIKOT Ero NpYMeHuMocTe. Kpome Toro, B HegaBHuX nyBnukauusix NpoaeMOHCTPYPOBAHO, YTO OLEHKA HECYLLEN Cro-
cobHocTU hyHOaMEHTOB MENMKOT0o 3anoeHus ¢ ncnonb3osaHvemM metofaa adeKTUBHON NMoLagm MOXeT NpUBOAUTL K
CYLLECTBEHHOW ee HeoOoLEeHKe ANA HEKOTOPLIX CUTYaLMA Harpy»KeHusa (cM. npumepsbl B [65]—[57]).

AnNbTEpPHATUBHLIA NOAX0M 3aKIMOYAETCA B MOCTPOEHWUW MOIHOW OrpaHUYMBaKILLEN NOBEPXHOCTU TEKYYECTU B Mpo-
CcTpaHcTBe nepemMeHHbIX Q, H, M u T. YkasaHHbIli Nogxod MOXET UCMONb30BaThLCA ANA MOEHTUMUKALNM COYETAHWUIA Harpy-
30K, MPW KOTOPLIX AOCTUrAETCA NpeaensHOe COCTOAHME OCHOBAHWA MO HECyLLEeW cnocobHOCTK, a TakKe ANA HarnmagHoro
KOmuyecmeeHHo20 NpPencTaBneHus BNMAHUA U3MEHEHWS OTAENbHOW KOMMOHEHThI KOMOWHUPOBAHHOTO BO3AEWCTBUA HA
6nmn30CcTb OCTUKEHUA NPENENbHOro CocToAHMA. [1py aToM METO NOBEPXHOCTEN TEKYYECTU MOXKET BbiTh pacnpocTpaHeH
Ha pelleHne 3agaqyv no onpeneneHnio 3aBMCMMOCTH BO3OEWCTBUE — MNepeMeLLeHne yHaameHTa, ecrnv UCMonb3yeTcs
COBMECTHO C 3aKOHOM MINacTUYEecKoro TeveHus. B HeOpeHUpoBaHHLIX YCMOBUAX, KOrga MOXET npeanonaratsCa KOppekT-
HOCTb MCMOMNbL30BaHUA acCOLVMMPOBAHHOIO 3aKOHA TEKYYECTH, 3aKOH TEYEHWSA MOXKET ObITb BbIBEAEH HENOCPEACTBEHHO M3
COOTHOLLIEHUIA, OMUCLIBALLWX NMOBEPXHOCTE TEKYYECTU.

MpumeyaHune — DakTop KPy4EeHWs B HACTOSLLEM CTaHaAapTe MCKIIOHEH U3 PACCMOTPEHUS U He Y4MTbIBaeTCs
NpW BbIMWUCIEHUKX NOBEPXHOCTEN TeKydecTW. 3 deKT KpyyeHus B sBHOM BUAe paccmartpueaetcs B [58].

A.7.3.5.3 lNpumeHeHWe B NpOEKTUPOBAHUN

O6Lwmii Nogxod K NOCTPOEHWUI0 MOBEPXHOCTN TEKYYECTW ANSA BbINOMHEHWS pacyeToB NpW NpoekTupoBaHuKn dyHaa-
MEHTOB BKIoYaeT B cebs cnegytoLue OCHOBHbIE aTanb!:

- onpefeneHue «oAHOOCHBIX» NpeAenkHeIX cocToaHuiA Q , (H =M =0), H ; (M = 0; u Q = 0, ecnu pactarueaiolme
HanpsHKeHWs B OCHoOBaHWW chyHaameHTa gonyckarotes, unu Q = Q,./2, ecnu TakoBble He gonyckarTtea) u M, (H=0; u
Q =0, ecnu pacTArvBaioLWe HanNpPsXXeH1a B OCHOBaHWW (DyHAameHTa gonyckatores, unn Q = Q /2, ecnn Takosble He 4o~
MYCKAKTCA), C NOMOLLBI0 KOTOPbIX PACCYATHIBAOTCA BEPLUMHHEIE TOYKM NOBEPXHOCTU TEKYYECTH;

- MOCTpPOeHWe orubaroLen NOBEPXHOCTM (AuarpaMMbl B3anMOAEACTBUS) NOCPEACTBOM 3aAaHns yHKLUWK, 3aBUCS-
Wel oT nepemenHbix Q/Q,. HIH  n MIM,,,.

BenuunHel 00HOOCHOI HecyLlei cnocoBHOCTM U hopMa NOBEPXHOCTH TEKYYECTM 3aBUCAT OT TUNa OTKMWKa rpyHTa
Ha HarpyxeHue (HeApeHMPOBaHHOE UMW APEHUPOBaHHOE), NPodUnsA reonorMYeckoro paspesa (0QHOPOSHbIA MMM HEOOHO-
pOAHBIA), hopMbl hyHaameHTa, 3arnybneHna yHOamMeHTa, KOHCTPYKTUBHBIX COEAVUHEHWIA MEXOY coceqHUuMKn dyHaaMeH-
Tamu 1 hakTopa AONyCTMMOCTU/HEOONYCTUMOCTU BO3HUKHOBEHUS 30H PACTArMBAIOLIMX HANPsKEHWA Mexay nogoLBon
dyHOaMeHTa U TPYHTOM.

Mpw NCNONb30BaHUN METOA NOBEPXHOCTEN TEKYYECTU KO3MMULUNEHT HaoeXHOCTH MO TPYHTY, v, CNeayeT npume-
HATb B OTHOLUEHWUM HOPMaTUBHOTO 3HaYeHWsI S, ANs HepPeHUPOBaHHLIX YCIIOBUA 1 B OTHOLIEHMW tgd’ (a HE B OTHOLUEHWK
¢') Ans ApeHUPOBaHHbLIX YCIOBUIA.

A.7.3.5.4 OueHka ogHOOCHOW HecyLler CnocoBHOCTH

3HaveHWsi OAHOOCHOI Hecylwen cnocobHocTU Q. Hy U My, ANs HEAPEHWUPOBAaHHLIX YCNOBUIA MOTYT GbiTh onpe-
[AeneHbl C MOMOLLbIO NOMOXEHWI HAacTOALWEro cTaHgapTta, Npy 3ToM B NocneaHve rofbl NossuMnuce bonee TouHbIE U CTPO-
rve pelleHusn. Huke npuBeaeHbl HEKOTOPLIE NOMNE3HbIE CChINKW Ha NyBnvkauum, roe onucaHel NOAXoAkb! K OnpeaeneHuio
npefenbHbIX 3Ha4eHUA OQHOOCHOW HecyLlelh CnoCOBHOCTM:

- ans Q. 159164,

- ana H ;v Mult, [65]—[70].

CyulecTByHOT paznunyHble anrebpanyeckne BolpaxeHus ons onucaHus oopMel MOBEPXHOCTU TEKy4eCTW 4N OTAeNb-
HbIX pac4eTHbIX cuTyaunin. OB3op cyllecTBYOLLEe NMTepaTypbl N0 AaHHOMY Bonpocy obeyxaaetca B A.7.3.5.5—A.7.3.5.7.

A.7.3.5.5 lNoBepxHOCTW TEKYYECTN ANA BblBpaHHbIX cny4aes

TpaAWUMOHHO NOCTPOEHUE NMOBEPXHOCTEN TEKYYECTU ONs CnyyYas HeApeHWPOBAaHHBIX YCNOBWIA OCHOBBLIBAETCH Ha
peaynbrarax aHanMTUYecKUX W YNCMEeHHbIX NCCNedoBaHUiA, B TO BPEMS Kak MOBEPXHOCTM TeKy4YecTH ANns cnyvas peHupo-
BaHHbIX YCMOBMWIA NOMNYYaloT HA OCHOBE 3KCMEePUMEHTarnbHbIX NCCNeaoBaHUiAi — 13-3a OTHOCUTENBHON CIOXHOCTW aHanu-
TUYecKoro noaxoda AN APeHNPOBaHHbIX YCIOBUA.

A.7.3.5.6 HeppeHupoBaHHLIe ycroBua

A.7.3.5.6.1 NoBepxHOCTHLIE (byHAaMeHThl. Cny4ai HyneBoro ConpoTUBIEHUS OTPLIBY HA KOHTAKTHOW NMOBEPXHOCTH
«hyHOAMEHT — IPYHT»

O6was dopma TpeXMepHOI MOBEPXHOCTU TEKYHECTW B NPOCTPaAHCTBE NepeMeHHbIX, COOTBETCTBYHOLLUX BepTUKaNb-
HOWM W TOPM30HTaNbLHOW Harpyskam, a Takke OnpoKWAbIBaOWEMY MOMEHTY, ANS NPeAensHOro COCTOAHUA B HEAPEHUPOBaH-
HbIX YCNOBUAX NMOBEPXHOCTHOMO hyHOAAMEHTa C OTCYTCTBMEM COMPOTUBINEHUS OTPLIBY NOAOLIBLI OT OCHOBaHWS NoKasaHa
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Ha pucyHKe A.3, rae no 0CAM OTNOXEHbI HOPManU3oBaHHbIe Harpyaku, Q/Q . HIH  n MIM,, (Ha pucyHKe BepTUKansHoe
Bo3fencTBue Q obosHaveHo BykBon V). [NOBEPXHOCTb CUMMETPUYHA B MMOCKOCTU H—M W OEeMOHCTPUPYET CHUKEHMEe
HecyLlen cnocoBHOCTU MO ONPOKMALIBAKLLEMY MOMEHTY, MO MEpe TOro Kak BepTukanbHas Harpyska (Q) nagaet Huke
0,5Q,;, nockonbKy NogoLWBa yHAaMeHTa Ha4nHaeT OTPbIBAThbCA OT MOPCKOTO AHa.

B [71] npeacTtaBneHbl NOBEPXHOCTWM TEKYYECTU ON1A NOBEPXHOCTHBIX (hyHOAMEHTOB NpsAMOYronsHoW opmel. [lo-
KasaHo, YTo HOpManu3oBaHHasa (hopMa NOBEPXHOCTM TEKYHECTU ABMNSAETCA YHMBEPCANbHON ANS NPON3BOSbHOIO 3HAYEHUSA
COOTHOLLEHWUA CTOPOH pyHaameHTa B gnanasoHe 0 < B/L < 1. B ykasaHHoW paboTe Takke NpeacTasneHbl annpoKCuMnpy-
HoLLME BbipaXeHust Ansa (hopMbl MOBEPXHOCTU TEKYYECTU W [N1A 3HAYEHUIA HeCyLLe cnocoBHOCTM NpY OAHOOCHOM Harpy-
YKEHUW, ONMPeaensoILNX €8 BEPLUMHHbBIE TOYKKW. [72] NPEACTaBMAT CXOAHYI0 NOBEPXHOCTL TEKYYECTU B hOpME «CTBOPKU
PaKoBWHbLI» ONs KPYrnow reometpun yHAaMEHTa, HO HE COOEPXKUT annpoKCUMUPYIOLLUX BLIPEKEHWI, YTO HE MO3BOMSET
BbIMOMHUTE NPAMOE conocTasneHne )opM NoBEPXHOCTH TEKYHECTM AR ABYX YKA3aHHbLIX pe3ynsTaToB.

VIV

PucyHok A.3 — lMoBEpXHOCTL TEKYYECTU 4TSt MOBEPXHOCTHOIO hyHAaMEHTa C HyMNeBbIM COMPOTUBIIEHWEM OTPbIBY
Ha NoBepxHOCTK pasgena «yHOAMEHT — rPyHT» NS HeApeHUpPOoBaHHbIX Ycrnosui [72]

A.7.3.5.6.2 lMNoBepxHocTHble dyHOaMeHTbl. Cnyyal HeorpaHUMYeHHOro CONPOTUBINEHUS OTPLIBY HA KOHTAKTHOW Mo-
BEPXHOCTW «DyHAAMEHT — IPYHT»

B HekoTopbIX cry4asx MOXeT MMETE MECTO CONPOTUBMEHWE OTPLIBY hyHAAMEHTA OT OCHOBaHWSA HEMNOCPEACTBEHHO
Ha MOAOLLBE WITU Ha HWXHEeW rpaHuue bk BCcrneacTeme adpchekTa npucaceiBaHus, U Npu 9TOM AelcTBKUe AaHHOMo dak-
TOpa MOXEeT NOTeHUMamnkHO COXpPaHATLCS B TeYeHue BCEero nepvoga BpemeHW, noka npeobnagatT HeOpeHWpOBaHHbIe
ycnoeus. B cnyvae yyeta AaHHoro paktopa B MPOEKTHOW JOKyMeHTauuu TpebyeTtca cneunansHoe obocHoBaHwe.

ConpoTtuBnenue oTpeiBy, obecneumBaemoe to6koi cyHaamMeHTa, MOXeT BbITe MPOMOLENUPOBaHO NyTEM paccMo-
TpeHWsa MOBEPXHOCTHOTO dyHOaMeHTa (¢ mrockol nodoweol) B NPEANONOXKEHNUN HEOTPAHUYEHHOW BEMWYMHBI pacTske-
HWUA Ha KOHTaKkTHOW noeepxHocTh. OBwas dopma NOBEPXHOCTW TEKYYECTU ANA NPEAENBHOMO COCTOAHWA NOBEPXHOCTHOMO
dyHOaMeHTa ¢ HeorpaHWYeHHBIM PacTsiKeHWeM Ha NOBEPXHOCTW pasfena Ans HedpeHWPOoBaHHOTO Cry4as nokasaHa Ha
pucyHke A.4 (BepTuKanbHasa Harpyska Q Ha pucyHke obo3HayeHa BykBon V). [oBepxHOCTL B hopMe «opexa» ABMseTcs
acMMMeTpUYHOW B nnockocTu H—M. MakcumanbHoe 3Ha4eHWe OnpoKMAbIBaKLWEr0 MOMEHTa peanusyeTcs Npu ogHOBpe-
MEHHOM MPUNOXKEHNWN FTOPU3OHTaNBHOW HArpPy3KKU, AEACTBYIOWEN B TOM Xe HanpasBneHuM (MOMEHT — Mo YacoBOW CTPerke,
Harpyska — cneBa Hanpaeo, unwn Haoboport). NpeaensHOe COMPOTUMBMEHUE OCHOBaHWA MO MOMEHTY MpOAOIKaeT BO3-
pacTaTtk Mo Mepe yMeHbLUEHWSA BEPTUKAMNBHOW HAarpy3kW, B OTNWYME OT BApWaHTa KOHTaKTa ¢ HyNeBbiM CONpPOTUBNEHUEM
pacTAXeHWI0, YTO 0BYCNOBMEeHO HEBO3MOXHOCTEIO (hyHOAMeHTa C HeorpaHMYeHHbIM COMPOTUBIIEHUEM OTPLIBY OTCOeau-
HUTBLCS OT MOPCKOro AHa.

[MoBepxHOCTK Teky4ecTn Bbinn onpegeneHbl ANs NeHTOYHbIX, MPSAMOYTOMBHBIX M KPYIMblX yHOAMEHTOB, AN CNy-
YaeB 0QHOPOLHOrO M HEOAHOPOAHOrO pacnpeAeneHnsa NPoOYHOCTU MPYHTa B OCHOBAHWW, XOTS W HE ANs BCEX BO3MOXKHBLIX
KOMBUHaUWIA NepedncneHHix chakTopoB. Anrebpandeckme BelpaxeHus s ogubaiowel nogepxHocmu mekydecmu Beinn
nony4YeHbl Ans OTAENbHbIX BAPUAHTOB NEHTOYHOTO U NPAMOYronbHOro hyHAAMEHTOB B CNyYae NMHERHO BO3PacTaloLero
conpoTueneHua caeury [58], [65], a Takke AN Kpyrnoro oyHaamMeHTa B cryyvyae NoCTOAHHOMO CONpoTMBIEHWA caury [73].

dopma NOBEPXHOCTU TeKy4ecTn ANns yHOaMEHTOB C HEOrpaHWYeHHBIM COMPOTUBMAEHWEM OTPbIBY 3aBUCWT OT reo-
MeTpuu doyHAaMeHTa 1 NpodKuns NPOYHOCTY rPyHTa. B HeKOTOpbIX Cry4Yasx MOBEPXHOCTL TEKYYECTU B HOPMann3oBaHHbIX
nepeMeHHbIX YMEHBLUAETCH C POCTOM CTEMNEeHW HEOAHOPOAHOCTU pacrnpedeneHns NPOYHOCTU rPYHTA; NO3TOMY MPAaBWUMO
MaclTabupoBaHUs NOBEPXHOCTM TEKYHECTH, MOMYYEHHOW C NMOMOLLBIO OOHOOCHbLIX NPEeAenbHbIX COCTOAHWIA ANA cUTyauum
0QHOPOAHON NPOYHOCTW FPYHTA, Ha cnyval HeoAHOPOO4HOW NPOYHOCTY, OKa3blBaeTCA HEKOHCEpBATUBHbLIM [56], [71].
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PucyHok A.4 — MNoBepXHOCTE TEKYYECTU ANA NOBEPXHOCTHOTO hYHOAAMEHTA C HEOTPaHUYEHHBIM CONPOTURIEHUEM
OTPbIBY HA NOBEPXHOCTW pasgena «MyHOaMeHT — IrPYHT» ANs HEAPEHWPOBAHHBIX yCroBun [66]

A.7.3.56.6.3 3arnybneHHble dyHAaMEHTbI

CesazaHHOCTh cTeneHein ceobodbl rOPU3OHTANbLHOMO NepeMeLLeHns W yrna KpeHa, korga dyHaameHT duanyeckm
3arnybneH, NpUBOAMT K aCMMMETPUYHOW W KOCOHAKMOHHOW (popMe NOBEPXHOCTU paspyLleHns (TeKy4ecTu) B MIOCKOCTH
H—M. AcumMeTpKa U HaKNoH cTaHoBATCH Bonee BbipaXeHHbIMW C PpOCTOM KoadduuueHTa 3arnybneHus. O6wuin Bug
dropMbl MOBEPXHOCTW TEKyYecTn Ans 3arnybneHHoro chyHAaMeHTa B crnyYyae HeApeHUpPOBaHHbLIX YCMNOBWIA NOKasaH Ha pu-
cyHke A.5 (RepTukanbHas Harpyska, Q, Ha pucyHke obosHadeHa Bykson V).

MIM,
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1,4 VIV = 0
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1,0

I I I 1 | | I I I | I |
-1,0 08 -06 -04 -02 0 62 04 06 08 10 12 14
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PwucyHok A.5 — lNoBepxHOCTE TeKy4yecTn ans 3arnybneHHoro oyHaamMeHTa B cnyyae HegpeHWpoBaHHbIX yenosun [70]

B pabotax [68]—[70] npeacTtaBneHkl pacdemtsie hopMyribl ANA NOBEPXHOCTM TEKy4YecT B 0606LLeHHOM NpocTpaH-
cTBe Harpy3ok (Q, H, M) ans neHTo4HOro 1 Kpyrnoro oyH4amMeHTOB MENKOro 3anoxeHua ¢ koaddruyneHTomM 3arnybnenns
OT Hynsa 00 eAuHULB! NS cry4Yas ogHOPOAHON NPOYHOCTK FPYHTa, a Takke AN cny4as MPOYHOCTH, NMMHENHO yBenu4n-
BatwLLenca ¢ rmybuHoin. B pabote [58] npeactaBneHbl pacyemHsie ¢hopMysibi 051 OOHOOCHLIX NpedensHbIX COCTOAHUIA U
NOBEPXHOCTL TEKYYECTH ANA NOBEPXHOCTHOIO hyHAAMEHTa U PyHOAMEHTa MENKOrO 3anmKeHUs NpAMOYronsHoN hopmel
AN cryyas, Koraa conpoTWBMNEHWE COBWrY NWHEWHO yBEnWYMBaETCHA C rMyOuHOW U Korga 3HadeHue koadhduumeHTa 3a-
rny6neHus He npesbiwaet 0,2.

B cywecTteyowmx nccnegoeaHuax BHegpeHWe dyHOamMeHTa B OCHOBaHWE paccMaTpyBaeTcsl NPeumyLecTBEeHHO
B NpennonoxeHMyM abcomnoTHO NPOYHON rPYHTOBOW NpobkM, XOTA Hecywaa cnocobHOCTe hyHaaMmeHTa ¢ 10BKoM MoXeT
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OKa3aTbCH CHWKEHHOW 3a CYeT peanuiauuy MexaHwaMa paspylleHusi C MPOHUKHOBEHWEM MOBEpPXHOCTeW caBura B Terno
rpyHTOBLIX Npobok [74]. KoppekTHocTe MogenvpoBaHua dyHaaMeHTa ¢ 1bKol B npegnonoXeHuy o NoBegeHun 3axBaqeH-
HOro MaccuBa rpyHTa Kak rpyHToBoW Npobku MoxeT 6biTh 060cHOBaHa coobpaxeHUaAMK, YTO BHYTpeHHWe pebpa 1obku pac-
MoONoX)eHsl 4OCTaTOYHO YacTo, YToOkbl 0becnevnTh NepemMellieHe MaccuBa rpyHTa Kak TBepgoro Tena. YvucnexHsle ncene-
AOBaHWA AN OLEHKN COOTBETCTBYIOLLErO KPUTUHECKOrO paccTonaHus Mexay pebpamu wbkv npegctasneHsl B [75] n [76].

HononxuteneHas MHoOpMaUWA No NOBEPXHOCTAM TEKY4eCTW B HEPEeHWPOBAaHHbBIX YCMOBUAX npuBegeHa B [55],
[56], [58], [65]—(73], [74], [77].

A.7.3.5.7 [peHupoBaHHbIEe YCNOBUS

Mpy nocTpoeHuW NOBEPXHOCTEN TEKYYECTW ANA OPEHWPOBAHHBIX YCIOBUA HYXHO WCNONb30BaTe MOAENb MPYHTa
C W30TPOMHbIM AehopMaLNOHHBIM YNPOYHEHMEM, YTOBbI KOPPEKTHO ONMCaTh YBEMNWYEHWE COMPOTUBNEHUS COBWUIY Npu
YBEMUYEHUN HOPMarbHbIX HanpsxeHuin. Popma NoBEepPXHOCTU TEKYHECTH ABMAETCH YHMBEPCanbHOW, a M30TPOMNHBIN Xapak-
Tep paclMpeHns 1 CxaTusl NOBEPXHOCTH ONpeaenseTcs HEKOTOPbIM 3aKOHOM YNPOYHEHMS (BblpaXeHHbIM 3aBUCUMOCTbIO
npedeneHoON BePTUKaNbHOW Harpy3kin oT BepTUMKaneHOro nepemelleHus). B cnyyae gpeHnpoBaHHbBIX yCNOBWIA pacTsarnea-
HOWMe HanpskeHWa Nop NodoLBoW byHAaMeHTa peanu3oBaTeCa He MOryT, NO3ToMy dyHAaMeHT ByaeT oTpeiBaThCs OT
MOPCKOro AHa Npyv COBMECTHOM BO3[4eNCTBUM ONPOKMALIBAKLWEND MOMEHTA U BEPTUKANbLHOW HArpy3Kku, Kak npaenno, Ans
Q<0,5Q

A.7.3.5.7.1 MNoBepxHOCTHbIE hyHOAMEHTbI

O6LwumiA BUO NOBEPXHOCTW TEKY4eCTW ANs NMOBEPXHOCTHOMO dyHAaMeHTa B ApeHWPOBaHHBIX YCNOBUAX MOKasaH Ha
pucyHke A.6 (Ha pucyHKke BepTuKanbHas Harpyska Q obosHayeHa Byksoi V). MNoBepxHoCTL B hopme «perbritHoro maya»
aBnseTca napabonuyeckon B nnockoctax Q—H u Q—M, a B nnockoctn H—M — kpyroMm. MakcumaneHble NpeaentHbie
3HAYEHWH rOPU3OHTANLHON Harpy3kM M ONPOKUALIBAIOLLETO MOMEHTA AOCTUIAKOTCS MPY OGHOBPEMEHHOM NPUNOKEHUN BEP-
TUKanbHoW Harpyskn Q = 0,5Q;, NPy 3TOM HanpaeneHNs yKkasaHHbIX CUMNOBbIX (DAaKTOPOB NPOTUBONOMNOMXHbLI (MOMEHT — 0
4acoBOW CTPerKe, rOpu3oHTanbHasa cuna — crnpaea Haneeo, M HaobopoT).

B paborte [78] npueoauTca 060CHOBaHME NOCTPOEHWUS MOBEPXHOCTM TEKYYECTH, MOKa3aHHOM Ha pucyHke A.6, BMecTe
C aHanUTUYEeCKUM ONUcaHWeEM NOBEPXHOCTU B 3aMKHYTOW cbopmMe. MNMocTpoeHne NOBEPXHOCTU TEKYHECTH OCYLLECTBNEHO MO
pesynsTatam pasnuyHblX 3KCNepUMeHTanbHbIX UCCNeaoBaHWi, BEINOMHEHHBIX NS XeCTKMX LWepoxoBaTkiX hyHAaMeHTOB
MEMKOro 3anoXeHns NpAMoyronbHON (hOpPMbl, ONMPAIOLLMXCS HA OCHOBaHWE 13 MNMOTHOMO KPEMHWCTOO Necka, ¢ UCNonb30-
BaHWeM Mofenu nnocko-aedopM1MpoBaHHore coctoaHns. B Gonee nosgHem nceneqosBaHny, B KOTOPOM paccMarpyBanuch
Kpyrmble hyHAamMeHTbl Ha peIXIoM KapboHaTHOM necke, Bbina nonyvyeHa aHanornyHas no opMe MOBEPXHOCTh TeKyye-
CTU, NpW 3TOM ANs Hee NPeanoXeHo aHanUTUYecKoe BohlpaxeHue [79].

MiB

S/
_Aﬂf ,l)‘!'l:l/

\EI

PucyHok A.6 — lNMoBepXxHOCTbL TEKYYeCTM AN NOBEPXHOCTHOIO hyH4aMeHTa B criy4yae ApeHUpOBaHHLIX YCnoBui [78]

A.7.3.5.7.2 3arnybneHHble pyHOAMEHTbI

Peseps Hecywen cnocobHocTy, 0BbycnoBneHHbIn 3arnybneHnem yHoaMeHTa, y4ymMTelBaeTcs nyTem maclutabupo-
BaHWA npegenbHon ormbaloLen NoBepXHOCTH, NOCTPOSHHON ANA NOBEPXHOCTHOMO hyHAamMeHTa (kak NoKasaHo Ha pUCyH-
ke A.6), C UCMoMb3oBaHWeM KOOPAUHAT BepLUNHHLIX ToYek H, . /Q n M, .. /Q [80]—[82].

JononHuteneHyto mHdopMaunio o noaxoaax K NOCTPOEHWIO NOBEPXHOCTEN TEKYYECTM ANA APEHUPOBAHHBLIX yCro-
BUWIA NpuBeaeHa B pabotax [78]1—[82].

A.7.3.6 Bribop 3Ha4YeHW XapaKkTepUCTUK rpyHTa ANA pac4eToB

A.7.3.6.1 3Ha4yeHunsa conNpoTUBMNEHMA CABUTY, UCNOMbL3yeMble B pacdeTax yCTOMYMBOCTU

B obwem cnyyae moryT BbiTb ChOpMyNMPOBaHb! CNEYIOWNME PEKOMEHOALMN.

Ans cunbHO OMNaTUPYOLWWX FPYHTOB BbICOKWME 3Ha4YeHWA COMPOTUBMNEHWA HeOPEeHWPOBaHHOMY COBWIY MOTYT WC-
Monb30BaThbCH B pacyeTax, TONbLKO ecnu hakTop BO3MOXHOW yTpaThl AMaTaHCMK Ha NOBEPXHOCTW CABWIa y4UTbIBAeTCs B
ABHOM BuAe. B Takmx cuTyaumax TpebyeTcsa cneumnansHoe 060CHOBaHWE UCMONb3YEMbBIX 3HAYEHWIA.

[Ons MArkux 1 oveHb MArKKMX rmuHax HH-ucnbiTaHua Ha TPEXocHoe CxaTtue, a TalkKe UCMbITaHWS Ha NPOCTOE OfHO-
OCHOE CXAaTWe HEHaAEXHbl M HE JOMKHBI MCNONL30BaThes. [ns Takux rpyHToB Gonee HageXHbIMU W NO3TOMY PEKOMEH-
AyeMbIMWU MeTofamW SBMSKTCS KOHCONWAWMPOBAHHO-OPEHUPOBAHHbIE UCMBITAHUS Ha TPEXOCHOe CXaTue ¢ U3MepeHnsaMu
MOpOBOro AABMEHWS, UCMBITAHWUSA Ha NPOCTOM CABUI, MOMeBOe UCMbITaHUE KPbINBYaTKOW, a Takke CTaTMYecKkoe 30HAWMPO-
BaHWe NEeHeTPOMETPOM C KPYIMbiM Mnu T-0BpasHbiM HaKOHEYHWUKOM (B 3TOM criydae ANA HEeKOTOPbIX MPYHTOB W3BECTHBI
KOpPensauMOHHBIE 3aBUCMMOCTU MeX Oy CONPOTUBNEHWEM BAABMUBAHMWIO U MPOYHOCTEIO MPYHTA).
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[ns rpyHTOB, NPOSABMASAIOLIMX aHWM30TPONMIO HEAPEHUPOBAHHOIO COMPOTUBIEHWUA COABWIY, 3HAYEHWSA MPOYHOCTM Ha
TPEXOCHOE CXKATWe, TPEXOCHOE paclUMpPEHME U Ha NPOCTOW NPSMOI COBWI MOTYT CyLLECTBEHHO pasnuyatbed. Beibop kop-
PEKTHBIX 3HAYEHWU MPOYHOCTW TPYHTA HAa CABUM ANA UCMONb30BAHMSA NPU OUEHKe Hecyllei cnocoBbHocTu dyHaamMeHTa
JomKkeH BbITe HageHo 0DOCHOBaH U OTPaXKeH B MPOEKTHOM AOKYMEHTaLUMU.

[Mpw pacuyetax Hecyllen cnocoBHOCTM NECYaHOr0 OCHOBaHWA ANA OPEHUPOBAHHbLIX YCMOBUIA CEeayeT WUCMonb3o-
BaTb a(hPEKTMBHOE 3HAYEHWE YyrNna TPEHWA B criydae nnockon gedopmaumu, kotopoe B 0bwem criyydae Ha 10 % Gonblue
3HA4YeHWA, ONpPedeneHHOoro No pesynsraramM UCMbITaHWIA Ha TPEXOCHOE CxaTue. JTO 3HAYEHWE JOMKHO ONpeaenaTbesa npu
COOTBETCTBYIOLLEM YPOBHE HaMNpPSKEHUS.

YCcToNYMBOCTL hyHOAMEHTa B YCMNOBUAX LIMKMUYECKOTO HAarpyKeHWsi MOXHO OLEHMBaTL B paMKax CXeMbl KBaaucTa-
TMYECKOro pacyeTa Npu YCNoBMW UCMOMb30BaHUS COOTBETCTBYHOLWMM 00pa3oM BbIYUCNEHHOMO 3HAYEHUS LIMKIUYECKOro
conpoTtueneHusa coeury. OguH 13 BO3MOXHbBIX MOOXOA0B K ONpedeneHnio UMKNMYECcKUX 3Ha4YeHUIA NPOYHOCTU TPYHTOB ANd
UCMONb30BaHWS B KBa3NCTAaTUYECKOM pacyeTe YCTOMYUMBOCTHM, B KOTOPOM MPUMEHSETCA YCPEeAHEHHOE 3HaYeHNe COBUIOBO-
ro HanNpsPKeHWs U YYMTbIBAETCS UCTOPUS Harpy>keHus, onucax B [83].

Bo mMHOrux cnyyaax UMKNUYecKoe NOBeOEeHWE HECBA3HbLIX FPYHTOB MOXET BObiTb ONMUCAHO C UCMOMNbL30BAaHWEM 3HA-
YEHWI HepPEHUPOBAHHOW MPOYHOCTM TPYHTA MPU LUKMMYECKOM HarpyKeHWu, aHanorMyHo TOMY, Kak 3To Aenaetca Ang
CBA3HbIX rpyHTOB. [1pouenypa Takoro onpegeneHus npeacraeneHa B [84]—[86]. MNpu BbINONHEHUX COOTBETCTBYIOLWMX pac-
YeTOB HeOBX0OMMO Y4UTbIBaTh 3HEKT APEHNPOBAHUA C BO3MOXHOCTBIO AUCCUMNaumMn n3bbiTOYHOro NOPOBOrO AaBNeHns
B XOA€ LIMKITMYECKOrO HarpyxeHus.

CkopocTb gedhopmauuu, peanuayemasi B UCMbITAHUAX, MOXET BIIWATL Ha UTOMOBLIA pe3ynbTar, No3ToMY 3TOT hak-
TOp HEOBXOAMMO YYUTLIBATL NPU OLIEHKE OTKNMKa dyHAaMeHTa Ha BbICTPOE HarpyxeHue.

Mpn HEOBXOAMMOCTH, NPU PacYeTe OCHOBaHUN MOXET YYUTLIBATLCA 3ABMCMMOCTL NMPOYHOCTU FPyHTa OT CTEMEHU
KoHconuaauuu. 3To, Kak NpaeBuno, yBenuyneaeT obLuyo Hecyly cnocobHocTe dhyHaameHTa. OgHako, B criyyae npea-
BapUTENbHO HAarpyeHHbIX OCHOBaHWI 3(DEKT NOBLILLEHWSA MPOYHOCTH OrPaHUYEH CIOEM FPYHTA, PACMNONOXEHHBIM HEMO-
CpeacTBeHHO Nof NogoLBoKn hyHoaMeHTa.

B rpyHTax, geMoHCTpupyLwux AechopMaLnoHHOE pasynpoYHEHWE, BaXHbLIM acrneKkToM npu BbiIBope KOPPEKTHLIX
3HAYEHUI MPOYHOCTU TPYHTA MOXKET 0Ka3aTbes y4eT chakTopa COBMECTHOCTU AedopmManuii. MoxHO oxuaaTs, YTO JaHHbINA
acnekT B HanbornbLIEN CTENEHN OKAXETCHA 3HAYMMBIM A58 hyHAaMEHTOB ¢ bkamn, rae ycToM4ymMBocTs obecneynBaeTca
COYETAHMEM COBWIOBbIX YCWUITMIA B OCHOBaHWK (Ha ypoBHe kpas 1obKM) M MacCMBHOTO COMPOTUBIEHWSA MPUMbIKAIOLLEND K
dyHOAMEHTY BEPXHErO Crod rpyHTa, NonHas Mobunuaauma KoTopbiX B 06LLeM crnyvyae NpoMCXOOWMT Ha COBEPLUEHHO pas-
HbIX YPOBHSAX AechopMaLuu.

Bcerga, Korga MMeeTcs BO3MOXHOCTb, MPW OLEHKE HeoDXOOUMbIX XapaKTepUCTUK IpyHTa crnegyeTt UCMonb3oBaTh
METOAbI CTaTUCTUYECKOW 06paboTKM [OCTYMHBLIX AaHHbIX.

A.7.3.6.2 XapaKTepucTuKW, UCMONb3yeMbIE B pacyeTax Ha NpPUrogHOCTb K HOpPManbHOW 3KCnyaTaumum

HononHuTenbHbIE YKa3aHWs OTCYTCTBYIOT.

A.7.4 YcTtonunBocTb PYyHOAAMEHTOB MENKoOro 3anoxeHus

A.7.4.1 OueHka Hecyuweln cnocobHocTK

MpencTtaBneHHble Hke hopMynbl ANA pacyeTa Hecylweln cnocobHocT dyHAaMEHTa NONyYeHsl B paMmKkax runote-
3bl, YTO FPYHT ABNAETCA MAeanbHbIM XeCTKO-NNacTUYeCKUM MaTepuanom, NOAYMHSALWMMCS KpUTEPKIo TekydecTn Mopa-
KynoHa ¢ accounmnpoBaHHbIM 3aKOHOM TeKy4ecTu.

KoadpduumeHTsl HecyLe cnocobHOCTH 1 nonpaBoyHble KO3 PULUMEHTEI B OCHOBHOM B3AThl U3 [87]—[93]. Mcnonek-
30BaHUE AaHHbIX PopMyn 1 Ko3thdUUMEHTOB AOMKHO BbITe 0BOCHOBAHO B KaXAoM KOHKpeTHoM crnydae. Koraa nveetcs
BO3MOXHOCTb, CriefyeT paccMaTpuBaTe ansTepHaTBHbIE METOAbl pacyeTa AN BepudmKaLu nonyyYeHHbIX pesynsraTos.

B HacToswee Bpemsa cTporve pelueHns Ans KoadhUUMEHTOB HeCyLLeln cnocobHOCTH, ecnu rpyHT ModenvpyeT-
ca ugeanbHo-NNacTUHECKMM MaTepranoM C acCoLMMPOBaHHBIM 3aKOHOM TeKYYECTU, MOryT BbiTh NONy4eHbl C NOMOLLbIO
cneynanvuanpoBaHHoro nporpaMmmMHoro obecnevenus (M0O). C npumepom cooTeeTcTByOWEro MO MOXHO 03HAKOMUTLCH B
nybnukaumm [94]; B atom NO Ons pelleHUs ypaBHEHUA paBHOBECUA B HaMNpsKeHWAX pearnn3oBaH MeTo[ XapaKTepuUcTuK,
C NOMOLLBH0 KOTOPOro MOTYT BbITh NOMyYeHb PELLEHWUS B BUAE HUKHUX OLIEHOK BEPTUKANbHON HecyLwen cnocobHocTy Ans
MOBEPXHOCTHBIX MEHTOYHBIX U KPYTTbIX yHOAMEHTOB, C rMaAKoi Uy LUEPOXOBATON NOBEPXHOCTLIO pasdena «yHaameHT
— FPYHT», C OONOMHUTENBHOW Harpy3Koi Ha NOBEPXHOCTU OCHOBaHWA 1K 6e3 TakoBOW.

A.7.4.1.1 HegpeHWpoBaHHLIE YCNOBKUSA (CNy4yal NOCTOAHHOIO No rnyOuHe CoONpoTUBMNEHNS CABUIY)

A.7.4.1.1.1 KoachdvumeHTsl HecyLlen cnocobHocTn

KoadbhrumeHT Hecywen cnocobHocTn, N;, AN XKecTKoro NoBepXHOCTHOMO NEHTOYHOMo diyHAaMeHTa G ropu3oH-
TanbHOW NOAOLIBOW, ONUPAaKLLErocs Ha rOpU3OHTaNLHOE MOPCKOE AHO, B NPEANONOXEHUM, YTO FPYHT OCHOBAHWA ABNSET-
ca naeaneHo-MIacTU4eckM MaTepranomM C OQHOPOOHON NMPOYHOCTBIO, AN Cy4Yas OQHOOCHOW BEPTUKANbHON Harpy3kv
(opyrve Bo3oencTBMA OTCYTCTBYIOT) onpeneneH B [92]:

N =2+n=514. (A.8)

[ns pacluMpeHns BO3MOXKHOCTI UCNONb30BaHUsS 6a30BOro pelleHWs Ans Hecyllel cnocoBHOCTM NPUMEHHUTENBHO K
OPYrMM CNyYaam AN y4eTa pasnuyHbix (hakTopoB, TAKUX Kak HanW4ie ropusoHTanbLHO COCTaBNSAoLWEeR Harpy3ku, hopmMa
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dhyHaameHTa, rmybuHa BHeAPEHWs, HAKMOH NoAoLWBLI hyHOAMEHTA, a TakKe HaKMOH MOBEPXHOCTU OHA MOPS, MPUMEHS-
HOTCS pasnuyHble NonpaBoyHble KOahOULNEHTHI.

A.7.4.1.1.2 lMNonpaBouHble KOahULMEHTEI HECYLLEN CNOCOBHOCTH

[na cnyyas nocToAHHOro no rnybvHe W30TPOMHOrC HEAPEHWPOBAHHOMO COMPOTUBINEHUSA COBUIY pEeKOMeHAyKTCA
cneayrLmMe nonpaeoyHble KoadnuneHTbl HecyLLen cnocobHocTu:

K, =1+8,+d—i,—b,— g, (A.9)

roe S, de, iy, b, ¥ g, ABNAIOTCSA NONPaBOYHBIMU KO3MULMEHTAMM, KOTOPhIE OTPAXKAIOT 3aBUCMMOCTE PACHETHLIX (hopMyn
OT popMbl hyHAAMEHTA, rMYyBUHBI 3aMNOXKEHUs, HAKMNOHA HArpy3ku, HakMoHa NofoLWBbl (hyHOAAMEHTA U HAKMOHA NOBEPX-
HOCTW OHa MOps, COOTBETCTBEHHO; MPW 3TOM:

S =o,1a(1-2ic)(f;,'), (A10)
(D
d =0,3tan 1(F‘3), (A1)
is=0,5-0,5 1-””—_21, (A12)
[ﬂn)
2
by =Yz =0,4v, (A.13)
9o = 22 =~ 0,4p, (A14)

[Mpn NpoBedeH pac4YeTOR HY>XHO UMETL B BUOY CredyioLlee:

- adbdpekTHBHASA WKUpWHA 1N adekTNBHaA aAnvHa yHOAaMeHTa UCNONb3yKTCA MPUMEHUTENBHO K 3KCLIEHTPUCK-
TETY HArpy3ky, U3MEpPSEMOMY B HANPaBMNEeHUM LUMPUHBI UMW ONUHBI, COOTBETCTBEHHO. JddexkTUBHaA WnpuHa U addek-
TUBHASA ANWHA PacCYUTLIBAIOTCHA O OPTOroHanbHbIX KOMMOHEHT BHELLEHTPEHHO MPUINOXKEHHbLIX HArpy3oK, OEWCTBYIOLMX
napanneneHo WupwHe U anvHe dyHgamenTa. 3Hadenuns B' w L' onpegensiiotca no dopmynam (A.1)—(A.3);

- H\, COOTBETCTBYET TOMBLKO TOW KOMMOHEHTE pacyYeTHOW Harpyaku, KoTopas AedcTBYeT no adidpeKTUBHOM nnoLianm
OCHOBaHMWA. ITO 3HAYEHUE PaBHO MOMHOMY DOKOBOMY BO3LEWCTBUI, MPUNOXEHHOMY K (DyHOAMEHTY, MUHYC COMPOTUB-
rneHue rpyHTa, OencTByloWee Ha yHAAMEHT BbILE HUXHErO Kpas obky, 1 MUHYC BOKOBOE COMPOTUBIEHMWE, KOTOPOE
0BYCNoOBMNEHO CONPOTUBIEHWEM CABWUTY Ha YPOBHE HWDKHErO Kpas bku BHe npedenos achdrekTnBHoM nnowaau. Mpu Bbi-
YWCMNEHUN NOCMNEOHUX OBYX KOMMNOHEHTOB COMPOTUBAEHUA KOSMMULNEHTHI HAOEKHOCTU NO IPYHTY O71A YCMNOBUIA YUCTOTO
CABWra OOMKHbI BbITb MPUMEHEHBI NPEXAE, YEM 3TU KOMMOHEHTLI ByaYT BeIMTEHBLI M3 NOMHOrO DOKOBOIO BO3OEWCTBUS,;

- v 1 B ABNAKTCA YrnamMy HAKNoHa OCHOBaHWA W FPyHTa B paauMaHax, COOTBETCTBEHHO. Ha pucyHke A.7 aTu yrmbl
onpefenexsl ¢ ykazaHueM rpaeusia 3Hakoe NpuMeHUTENLHO K 00LLel 3afade pacyeTa hyHaameHTa.

+[3 2

+0

L

1 — ropu3oHTanLHas NOBEPXHOCTh; 2 — MOBEPXHOCTL FPYHTA OCHOBAHUA

Pucynok A.7 — OnpegeneHne npaeuna 3HakoB ANS HakNoHa OCHOBAHWUSA 1M NOBEPXHOCTU AHa mops [87]

PekomeHayemble 3Ha4eHWs MonpaBoYHbIX KOS(PMULUNEHTOB S, iy, b, U g, B3ATbI HENOCPEACTBEHHO M3 [87].

Pexomengyemoe aHaueHne koaddpuumenTa rybuHel d, B3ATO M3 [97], oHO HemHoro Gonee KOHCEPBATUBHO, 4eM
3HayeHue, ykazaHHoe B [87]. [prMeHUMOCTL BbiLLEYKa3aHHOro aHaveHns koachguumreHTa rmybuHel d, crnegyert oueHmsaTh
ANA KOHKpeTHbIX ycnosuid. Ecnn npouenypa Bo3ssefeHusa dyHaaMeHTa w/unu gpyrie aktopel, HanpvMep, Takue Kak
pa3mblB, He MO3BONSAKOT CABMIAIOWMM HaNpPsKeHWAM B rpyHTE BbIle yPOBHA Ba30BOW NNOCKOCTM dyHAaMeHTa Mobunuso-
BaTLCA B NOMHOM 0BbeMe, TO pekomeHayeTcs uenons3osats d, = 0. Kpome Toro, pekoMeHAyeTcs UCNonb3oBaTh 3HaYeHme
d, = 0 TawKe B cnyyae, ecnv ropuaoHTansHoe BO3AENCTBME NPUBOANT K Peanuaauynn 3Ha4nTenbHOro NaccMBHOIO aaene-
HWA FPyHTa B Cnoe Mexay NOBEepPXHOCTbIo AHA MOps 1 ypoBHeM 6a30B0i NnockocT hyHaamMeHTa.

A.7.4.1.2 HegpeHwpoBaHHbIe YCNOBUS (MMHEMHO yBenuYMBatoLLeecs ¢ ryBbuHON ConpoTMBREHUS COBUTY)

[ns cnyvas M30TpONHOro He4pPeHWPOBAHHOIO COMPOTUBIIEHUS COBWUIY, NMHEWHO YBenWYMBaOLWErocs ¢ rmyBbuHom,
peKkoMeHOyeTCA UCMONb30BaTh Creaytollue NonpasoyHble KoadduumeHTbl F u K.
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F ABnAeTca aMNUMpUYeCKOn BENUYMHOWN, 3HAaYEHNS KOTOPOI NpeacTaeneHsl B Buae dyHkunn kKBS, (6onee noapob-
Has MHopmauma npueeneHa B [88]).

Mpwu BbIBOpe 3HaYeHUa F LepoxoBaThie YCrNOBUS LLEPOXOBATOro (HErnaaKkoro) KOHTakTa MoryT BbiTe B 06LIeM cny-
Yyae NpPWHATLI 4NA yHAAMEHTOB C 1oBKaMy Npu OTCYTCTBUM 3aLMTHOTO NOKPBLITUA. 3HauYeHWa F MoryT BbITe annpoKcumm-
pOBaHbI C MOMOLLIBIO CrIEAYIOLLER 3aBMCUMOCTI:

F=a+bx—,/(c+bx)2+d2, (A.15)
rae x =«kB'/s  (mpumeHumo gna 0 < x < 25);

a, b, ¢, v d ABMAKTCA NOCTOAHHLIMMW, 3HAYEHUSA KOTOPbIX 3aBUCAT OT YCMOBWIA LUEPOXOBATOCTW; XapaKTepHbie
3Ha4yeHua npuBedeHsl B Tabnvue A.1.

Tabnuuya A.1—TlonpaBoyHble KOAMULNEHTBI Ha LIEPOXOBATOCTL (CM. pUCYHOK A.8)

[MocTosHHas Hantgerr WepoxmEaTas (REHULA MonHocTelo rnagkas rpaHvua pasgena F,
pasgena F, A PabiLia pasiy s
a 2,560 1,372
b 0,457 0,070
c 0,713 -0,128
d 1,380 0,342
|
FA | AF
2,0 2,0
1,8 3 1,8
1,6 ] AN 1,6
AL
1.4 /"‘-—_— 1.4
1,2 /] 1,2
1,0 == 1,0
0 4 8 12 16 20
KB'ls, 4
3,05 0,04 0,03 0,02 0,01 0
S, o/KB'

F, — npu OTCYTCTBUM TPEHWA Ha NOBEPXHOCTW pasgena «rPyHT — dyHAaMeHT» («rnagkui» yHOameHT); F. — npu TpeHun Ha
NOBEPXHOCTU pasfena, paBHOM NPOYHOCTM FPYHTa Ha CABUN («LUepoXoBaThliiy yHOAMEHT); F — KO3 UUMEHT HecyLlei cnocobHoCTH

PucyHok A.8 — lNonpaBoyHbIi KO3 UUMEHT HecyLen CnocoBHOCTK F ANsi M30TPOMHOMO HEAPEHWPOBaHHOIO
COMNPOTUBMNEHUA CABUTY, MMHEWHO YBENWUMBAOLLerocs ¢ rmybuHon [88]
KoacppuumeHT K, BeiuucnaeTes criefyiolm obpasom:
K.=1+s,+d,—i.—b,— g, (A.16)

roe s, dg. i, by 1 g, ABNATCS NONPaBoYHbIMK KO3MMULMEHTAMM, OTPaXKaoLWMMU BNUAHUE hopMbl (hyHAameHTa, rmybu-
Hbl Er0 3aMOXeHWs1, HAKNoHa AeWCTBYIOLLEN Harpy3kn, HaknoHa 6a30BoW MNNOCKOCTY (byHAaMeHTa U HaKoHa NOBEPXHOCTH
[OHa Mopsi, COOTBETCTBEHHO. Hike npyvBeaeHbl pEKOMeHAaLMM MO WX BbIYUCIIEHUIO:

8o = sw(1—2ic)(%), (A7)
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rne s., pacCMaTpnBaeTCH Kak PyHKLNA KB'I’SUO, NpK 3TOM 3Ha4YeHuA S, MOTyT ObITb annpPoOKCMMUPOBaHbLI C UCNONbL30Ba-
HVEeM 3aBUCUMOCTW:

Sey = 0,18 -0,155+/x +0,021x, (A.18)

roe x = xB'/s , (npumenumo ana 0 < x < 10). B Tabnuue A.2 npuBefeHbl 3Ha4eHUs Ans Cryyas BEpPTUKANsLHOW Harpyaku;

Tabnuua A.2 — KoachdbumumeHTbl hopMbl ANs hyHAAMEHTOB C KPYrMbiM UMW KBagpaTHeIM O4epTaHUEM B NiaHe npu
BepTUKaNsHOW Harpyake

KB'lsuD Sy
0 0,18
2 0,00
4 0,05
6 0,07
8 0,09
10 0,10
dc=0,3(%%)arctan(g9), (A.19)
roe SU,1 — CpefHee 3Ha4eHwe ConpoTUBNEeHUD CABUIY Bbille YPOBHA 6a30B0OI NNOCKOCTU prH,EiaMeHTa;

S, 5 — 9(PEeKTMBHOE 3Ha4eHWEe COMPOTUBNEHMA CABATY Hbke ypoBHsA 6a3oBoi nnockocTn yHaameHTa, onpe-
JAensieMoe C NOMOLLBH COOTHOLWEHW:

Nesyo + %
S2=F — N (A.20)
(A.21)
2v
e TV AP2
by = =5 =04, (A.22)
B _
ge=-135~=04p (A.23)

OdbbekTUBHAA WMPUHA MNK 3chdEeKTUBHAR ANVHA dDYyHOAMEHTa NCNONb3YIOTCHA NPUMEHWUTENBHO K 3KCLEHTPUCUTETY
Harpy3ku, U3MEPAEMOMY B HarnpasneHuy LUMPWHLL MW AMNVHEl, COOTBETCTBEHHO. OdthekTUBHaA WnpuHa 1 achdekTuBHaS
AMNVHa paccYUTBIBAIOTCA AN OPTOrOHAmNBHBIX KOMMAOHEHT BHELEHTPEHHO NPUMOXEHHBIX HAarpy3oK, AEWCTBYIOWMUX napan-
nenbHO WWPKWHE U AnnHe oyHaaMeHTa. 3HadeHus B' n L' onpepensatoTtca ¢ nomoLlbio dopmyn (A.1)—(A.3).

BenuunHel Hy, v 1 p onpedenedsl 8 A.7.4.1.1.

PekomeHayemoe sHaveHue koahduumenTa d, Nony4eHo N3 3Ha4eHnA NonpasoYHoro KoaduumeHTa 4ns nocToaH-
HOro M30TPONHOTO HeAPEHWPOBAHHOMO CONPOTWMBMEHWUSA CABMIY NMyTEM KOPPEKTUPOBKMW, oTpaxaiowen daktop NMHENHoro
MU3MeHeHus ¢ rmyBuHon 3HaYeHU HegpeHUPOBAHHOIO CONPOTUBMEHUS CABUrY, Kak ykasaHo B [97].

3HayeHus koappuLmMeHTa popMbl S, 3aMMCTBOBaHHbIe U3 [90], rae paccMaTpuBaeTcs cnyyain 0CeBoil CUMMETPUK
W YMNCTO BEPTUKaNbLHOW Harpysku, npegnonaratotcs NpubnmxeHHo cnpaseanuBbIMK U ANA 3KBUBANEHTHOMO dbyHOameHTa
KBagpaTHOW chopmbl npu (BY/L") = 1.

MpYMeHNMOCTL BbileyKkasaHHbIX 3HaYeHWUI KoadbduumenTa rmybuHsl d, crnegyeT oueHUBaTb ANA KOHKPETHbIX yC-
noeuit. Ecnu npouenypa Bo3eeaeHns dyHaameHTa w/unu gpyrie daktopbl, HanpuMep Takue, Kak pasmbiB, HE MO3BONAKT
CABUralLLMM HanpsXeHUsM B rpyHTe Bbllle YpoBHA Da30BOM NNockocTn hyHgaMeHTa MobunvM3oBaTeCA B MOMHOM
ofveme, TO pekomeHayetcs ucnons3osate d, = 0. Kpome TOro, peKoMeHayeTcs UCMONbL30BaTe 3HadeHne d, = 0 Takke
B CIly4ae, ecfi ropu3oHTanbHoe BO3AEWCTBME NMPUBOAUT K peanv3aunn 3Ha4MTeNbHOro NacCMBHOTMO OABMNEHUA rPyHTa B
crioe Mexay NoBepXHOCTbIO AHa MOpS U ypoBHeM Ba3oBoOW NNockocT hyHAaMeHTa.
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A.7.4.1.3 [peHnpoBaHHbIE YCrOBUSA

A.7.4.1.3.1 KoachdwrumeHTrl HecyLlen cnocobHocTn

Cnegytowue 3HavyeHUs koadhdpuuMeHToB HecyLlen cnocobHocTu [hopmynel (A.24) n (A.25)] pekoMmeHayoTcsa Ans
cny4yasi YUCTO BEPTUKAIBLHOW HArpy3kM Ha NMOBEPXHOCTHLIN NEHTOUHBLIA (byHOaMeHT (ycTpauBaeMilil 6e3 sarnybneHuns):

2 r
Nq = [tan [%+0, barctan (%)]] [exp (n t?!Lm‘p)], (A.24)
t ¥
Ny =15(N, —1)(1—’:} (A.25)

B obiwem cnyyae ykasaHHble hopMyInbl pEKOMEHAYETCSH UCMONL30BaTh, ecnu ahOeKTUBHLIE 3HAaYEHWs yrna Tpe-
HUA ¢' nexaT B gnanasoHe oT 30° go 42°. Ecnu sHavdeHne adhdpekTUBHOTO yrna TPeHWs BbIXOOWT 3a YKasaHHble npeaensi,
3TO MOXET YKa3blBaTb Ha NPUCYTCTBUE B OCHOBAHWMW HECTAHAAPTHLIX MPYHTOR, YTO TPebyeT cneuMansHoro uccrefoBaHns
1 060CHOBAHWA B NPOEKTHOM AOKYMEHTALIAN.

A.7.4.1.3.2 MNonpaBoyHble KO3 PMUNEHTEI HECYLLEN cnocoBHOCTY

[ns opeHVpoBaHHbLIX YCNOBUI PEKOMEHA0BAHBI CNEAyOLLME NONpPaBoYHbIe KOAPMhULMEHTE! ANs HeCyLLen cnocob-
HOCTW:

Ky = Sq0gigbo e (A.26)
K,=sdib.g, (A.27)

3peck s, d, i, b n g 9BNAIOTCS NONPaBOYHbIMU KO3 ULIMEHTAMW, OTPaXKaLWUMIN BNUaHWe dopmMbl hyHOAMEHTa,
rnyBuHbI 3aN0XKeHUs, HaKNoHa NPUNOXKEHHOW HArpy3aKku, HaknoHa 6a30BOM NNOCKOCTU oyHOAMEHTa U HaKkIoHa NOBEPXHO-
CTW AHa MOpPS, COOTBETCTBEHHO. HMMXHMe nHAeKCkl g U y 0603Ha4YaT koadULMEHT HecyLlen cnocobHocTH, Nq W Nv’ K
KOTOPOMY OTHOCUTCSA NOMNPaBOYHbIA KO3 MULMEHT.

3HadeHus npuBeaeHHblx B doopmynax (A.28)—(A.36) koadhhUMEHTOB, B KOTOPLIX MMEETCS 3aBUCUMOCTb OT HaKmMo-
Ha NOBEPXHOCTU OHA, MOTYT BbITh HEKOHCEPBATUBHLIMK 1A CryYas Necka OT PbiXMNoro 40 O4EHb PLIXITOro; B aTKX CNy4aax
He0oBX0AMMO NPOBEAEHWE AONOMHUTENBHBIX UCCNEN0BAHUIA.

PekomeHayrTCs crneayowme BeIpaXKeHWs ANs NonpaBoYHbiX KO3 ULWMEHTOB:

. (B . tang’
sq=1+:q(r)sm|:arctan( = ]] (A.28)
2
d, =1+1.2(—‘gﬂ})(u'f{’r:1 ][1-sin[tan-1[lt1’r‘n )]] , (A.29)
_Zv[tang’)
by=e ~Im (A.30)
gq=9,=(1-0,5tanp)®, (A.31)
)
; H,
Iy =1—0,5(E1J , (A.32)
. (B
s, =1-0,4i, (T] (A.33)
dy=, (A.34)
5
iv=1—0,7(g:,1) , (A.35)
_2l7v[.taﬂ:)
m ). (A.36)

b.!=e

OdpbekTnBHana wupurHa unu addekTrBHaa anuHa yHgaMeHTa MCNonb3yTes B NOMpPaBOYHbIX KO3 duumeHTax
HecyLlel cnocoBHOCTK, yKa3aHHbIX BbILLE, MPUMEHUTENBHO K 3KCLEHTPUCUTETY Harpy3ku, U3MEpPSEMOMy B HanpaeneHum
LWUMPWHBI UMW ANMWHBI, COOTBETCTBEHHO. O EKTUBHANA LWMPUHA M M MEKTUBHASA ANWHA PacCYMTLIBAKOTCA A1 OPTOrOHanb-
HbIX KOMMOHEHT BHELEHTPEHHO MPUMNOXEHHBIX HAarpy3oK, AeACTBYIOWMNX NapaniensHo WUpUHE KU AnvHe pyHaaMeHTa.
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MpUMEHMMOCTb BbilEYKa3aHHbIX 3Ha4eHU KoabduuneHTa rmybuHsl d, cneayeT OUeHMBaTL [ANsA KOHKPETHbIX YC-
noeuin. HeobxoamMmo nogyepkHyTe, YTo hakTop rmyBuHbl 3anoxeHus yHoaMeHTa BECbMa YyBCTBUTENEH K HAPYLUEHWIO
CTPYKTYpbl rpyHTa Ha BGoKOBOW MoBepxHOCTW dyHAameHTa. Ecnu npouenypa ycTpoucTBa dyHOamMeHTa W/vunu apyrve
acnekTbl, HaNpMMep, Takue Kak pa3MblB, He MO3BONAKT COABUIOBLIM HAMPKEHUSAM IPyHTa Bbile YPOBHSA NOAOWBLI yH-
[laMeHTa peanuaoBarbca B NonHom oGbemMe, To peKOMEeHOYeTca UCNonk3oeaTte 3HaveHue d, = 1,0. Kpome Toro, aHadeHune
d, = 1,0 pekomeHOyeTCH TaKKe MCMoNb30BaTh, €CMN rOPU3OHTANbHAA HArpy3Kka MopoXaaeT 3HAYUTENBHOE NacCUBHOE
AaBneHue rpyHTa B crnoe Mexgy AHOM Mops M 6a30BOI NMOCKOCTLIO hyHOAMEHTA.

BenununHbl Hy, v 1 f onpedenexsl B A.7.4.1.1.

A.7.4.1.3.3 VcknioueHne achpexTMBHOIO cuenneHusa n3 opmyn HecyLlen cnocobHocTn

Kpveas achchekTUBHOM NPOYHOCTM AN AAHHOTO rPpyHTa 4acTo NPWMBOOMTCH B TEPMUHAX «OTCEYHOro» 3HaYEHUst
YOEnbLHOro CLUEenneHus rpyHTa, ¢, n apdpekTMBHONO 3Ha4YeHus yrna TpeHus, ¢', B BMae orndarllen, NogorHaHHOM K pe-
3yneTatam NnabopaTopHbIX UCMLITAHWA, BEINMOMHAEMbIX MPW PasfMYHOM YPOBHE CXUMAIOLLMX 3EKTUBHBIX HAMPSMHKEHWUHA.
MmMenn mecTo LIMpOKMe OMCKYCCUMKM MO BOMPOCY, OTPaKatoT N nonyyaemMble 3Ha4YeHus ¢’ UCTUHHOE cuenneHve («uemMeH-
Tauuio»), UMK 3TO HEKWIA «apTedakT», BO3HUKAIOLWWA B pe3ynsTate nonbITKM NPOBEAEHUS KacaTensHOM K MHOXECTBY TO-
YyeK, COOTBETCTBYIOLLMX B peanbHOCTU KPUBONMHENHOW ormbatoLleil 3Ha4eHW npodYHocT. OQHO3HAYHO YCTaHOBMEHO, YTO
3HaYeHUs yrra TPeHWs AN PYHTOB YBENUYMBAIOTCA NPU CHIDKEHWKU cpegHero acdhdekTMBHOIo HanpshxeHus — BcrneacTeune
MOBBILLEHNA WHTEHCUBHOCTW AunataHcuMu. B ©BA3W ¢ aTUM BO MHOMMX crnyyanx addekTWBHAs «CLEMEeHTUPOBAaHHOCTb»
rpyHTa npedcraensaeT cobow BUPTyansHOe YUCMOBOE 3Ha4YeHWe, NonyyaemMoe npu MHTepnpeTaumMu pesynsratos nabopa-
TOPHBIX UCTLITAHWIA, @ He UCTUHHYI OM3NHECKYI0 BenuUKMHY. TeM He MeHee JaHHbI BONpocC Bbi3biBaeT BomnbLloe Konuye-
CTBO CMOPOB Cpeau cneuuanvcToB B 06nactu reoTexHuku (cm. [95]).

MoryT BbITb yKasaHbl NPUMepPbLl CUTYaLMWIA, B KOTOPLIX y4eT 3hheKTMBHOIO CLENNEHUS NPW OLEHKE HECYLUEN cro-
cobHOCTWM OCHOBaHWA ABNAETCA 060CHOBAHHBLIM:

- TPYHTBI, CUEMEHTMPOBAaHHbIE B @CTECTBEHHOM COCTOSHUM (B 4aCTHOCTM, Neckw). B aTom cnyyae Heobxogumo npu-
MeHeHWe crneumnanbHblX METOOOB pacyeTa Hecyllen CnocoBHOCTU OCHOBaHKA, MOCKOMNbKY BO3MOXHA pasnuyHas cTeneHb
MoBununzaumMm OByX KOMMOHEHTOB MPOYHOCTM FPyHTa — 3@ CYET LEMEHTALWU W 33 C4eT TPEeHWa Mpu COBWre; Npu 3TOM
CYLLecTByeT noTeHuManksHas yrpo3a pasBuTUS Nporpeccupyowwero paspyLleHns, npu KOTOPOM «CLEMEeHTUPOBaHHOCTE»
YMEHbLUAETCH A0 Hynsa npexage, 4yem byayT Mobunm3oBaHbl NOMHbIE 3HAYEHWUS CONPOTUBMNEHWS CABUTY;

- [MWHbI OT CpegHe- A0 CUMbHO NepeynnoTHeHHbIX. B aTom cnyvae nonHoe urHopupoBaHve peanuaauunn addex-
TWUBHOTO cLUenneHns (Mnv 6onbLUMX 3Ha4YeHWI YIna BHYTPEHHero TpeHUs!, 00YCNoBNeHHbIX AunaTaHcuen, Npu HU3KUX cpea-
HUX 3P(PEKTUBHBIX HaNPSKEHWAX) MOXKET NPUBOAUTL K U3NWULIHEMY KOHCepBaTu3aMy npu pacyetax. C Opyroll CTOPOHBI,
BKINtoYeHWe 3h(PEeKTUBHOMO CLUEenneHns B OLEHKY HecyLlel cnocobHOCTU dyHOaMeHTa MOXET 0Ka3aTbCs Ype3MepHo on-
TUMWCTUYHBIM, YacTUYHO M3-3a TOTO, YTO CPEAHWMA YpPOBEHb 3(EKTUBHOINO HAaMNPSHKEHWS, COOTBETCTBYHOWMIA HECYLLEN
cnocoBHOCTM OCHOBaHWA B APEHWPOBAHHbBIX YCMOBWAX, MOXET OKa3aTbCH YPe3MepHO BbICOKWMM, 4ToBbl npegnonaraTte
Hanu4yue Kakoro-nibo aheKTUBHOIO CLENMeHUsl, He PaBHOMO HYIHO, U YaCTUYHO MOTOMY, YTO YPOBEHb NMepemeLleHnH,
AonyckaeMblid Mpy NPOeKTUPOBaHUW (PyHAAMEHTOB, MOXET ObITh CAIMLLKOM HU3KUM, YTOBBI MONHOCTBI0 MOBMNM30BaTE 3dh-
cheKTMBHOE cuenneHue (Mnu peanusauuio 6onbLUUX 3HAYEHWIA Yrna BHYTPEHHEro TpeHus, oBycnoBneHHbIX AunataHcuen,
npy HA3KKX cpegHUX 3OdEKTUBHBIX HANPAXKEHUNAX).

A.7.4.2 OueHka COnpOTUBMNEHWNA COBUTY

[JononHutensHbie yKasaHus OTCYTCTBYIOT.

A.7.4.3 OueHka CONpOTUBNEHWS NPW COBWUIE C NOBOPOTOM

MeTogakl, KoTopble MOryT BbITe MCNONB30BaHbLl AN OLEHKM CNocoBHOCTM OCHOBAHWSA BOCNPUHMMATE KPYTALLMIA MO-
MEHT, onucaHsl B [96] u [97].

A.7.5 OueHKa NpUrogHOCTM K HOPMarnbHOW 3KCNNyaTauuu (pacyeT nepeMeLleHUI, YrnoB KpeHa U NoBopoTa)

A.7.5.1 Obwue nonoxeHus

Heobxogumo oTMeTUTb, YTO NepemMelleHnsa yHaaMeHTa Npyu MakcMMarnbHOM YPOBHE HaMpSXKEHWA B OCHOBAHWM,
JOnycKaeMoM B COOTBETCTBUM C PEKOMEHOALMSAMM HACTOALLEro OOKYMEHTA, MOTyT 0Ka3aTbCA 3HaYUTEMbHBIMUK, Hanpu-
Mep, Korga Harpy:eHve yHaameHTa BbI3bIBAET AOCTMKEHWUE Npeaena TEKy4YeCcTu B TPYHTE.

A.7.5.2 lNepemelleHns noa AeACTBUEM CTaTMYECKUX Harpysok

A.7.5.2.1 OBLme NonoKeHus

TpaguMuMOHHO cTaTtvdeckre gedopmaunn (ocadka, CMeweHuUs, KpeHbl) NoapasaensioT Ha asa Tuna: (1) HadanbHan
pedopmauma, kotopas aBnaeTca bonee UNM MeHee MrHOBEHHBIM OTKIMKOM OCHOBaHWA Ha MPUMOXEHME Harpys3ku U B
OCHOBHOM 0BycroBrneHa caBuraMmu (COBUIOBLIMU HanpskeHWamMu) B rpyHTe; u (ll) koHeyHas (onAwasca) gedopMaums,
KOTOpas NpoMCXoAWUT B TEYEHWE HEKOTOPOro NEpMoaa BPEMEHWU U B OCHOBHOM CBS3aHa C NOCTENEHHOW AWccunaumnei na-
ObITOYHOrO MOPOBOr0 AABMNEHUA U COOTBETCTBYHLUMMU 0OBEMHBLIMIY U3MEHEHUSIMW B MAaccuBe rpyHTa (Tak HasbiBaemas
nepeuYyHas KoHconuaauus). Kpome Toro, MoryT MMeTb MECTO BTOPWMYHBLIE NEPEMELLEHNS BCNEACTBME MOM3y4ecTu (BTO-
pU4Has KoHconuaauumsa).

A.7.5.2.2 HauanbHble (ynpyrue) nepemeLleHns

MockonbKy AnA rPYHTOB XapakTepHbl HEMWHEMHbIE AnarpaMmMbl AehopMUPOBaHMA, K TOMY e BO MHOTUX CINy4asax
3aBuUCALLME OT NYTWU HArpyxeHus, npobnema pacyeTta HayanesHol aedopmaunu ABNFeTca 4OCTAaTo4HO CnoXHOW. B cnyyae
MOHOTOHHO BO3pacTalLlwnX Harpy30K M OTHOCWMTENbHO HU3KMX 3HAYEHWIA UX WHTEHCUBHOCTW (MO OTHOLUEHWIO K YPOBHIO
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paspyLlalLLUX Harpy3okK) oueHka AecopMalii OCHOBaHWUA (NepemMelleHns yHAaMeHTa) MOXET BbINOMHATLCA B paMKax
OOMYLLEHWA, 4TO FPYHT npeacTaBnaeT cobol 0gHOPOAHLIA NMHERHOD YNPYrvii matepuan.

PelweHus 6onee obulero Buaa, Yem ykasaHHble B 7.5.2.2, BKNoYasa BelYMCNEHWEe NepeMeLleHnid B ToYKax Maccuea
rpyHTa OCHOBaHUS, NpuUBedeHk!, B YacTHOCTU, B [98]. PelwieHuna Ang }xecTkoro 3arnybneHHoro yHaameHTa Kpyrnon dop-
Mbl NpuBeaeHsl B [99].

OnpepeneHune ynpyrix xapakTepucTyK rpyHTa, UCNonb3yeMblx B pacyeTax, TpebyeT cneumansHoro obocHOBaHWS,
NOCKOMLKY MOOyINb YNPYrocTU FPYHTOB CYLLECTBEHHO 3aBWUCUT OT BENMUYMHBLI CpenHero achdeKkTMBHOMO HanpsXeHusa 1 oT
YPOBHA OOCTUMHYThIX AedhopMaluii. 3T0 0COOEHHO BaXKHO O71A CUMTBHO BOOOMPOHMLEEMbIX OUCNEPCHBIX TPYHTOB, Korga
NMPUXOOMTCH OLEHMBATL 3KBMBANEHTHLIE MOZYNW HA OCHOBE HEKOTOPOro CPeAHEB3BELUEHHOMO 3HAYEHWS YCpPeAHEHHbIX
HanpspkeHW, B3ATLIX B Npedenax parmMeHTa rpyHTa, HaxoAswWerocsi B CUMbHO HarpyKeHHoOM cocTosHuu. [Ins oTHocu-
TESIbHO MarnonpoHULIAEMbIX TPYHTOB, TaKMX Kak MMUHbI, YOOBMNETBOPUTENbHLIE pe3ynkTaTsl MOryT BObiTh MOMYYEHbl MyTEM
UCMONb30BaHWSA KOPPENALMOHHBIX 3aBUCMMOCTERN YNPYruxX MOgYNein OT XapakTepUCTUK MPOYHOCTK 1 KO3hbuLneHTa nepe-
ynnotHeHus. [lononHuTensHaa WHpopMauma no gaHHoMy Bonpocy npeactaenexa B [100].

B cnyyasx, koraa KOHCTpykuust pyHaameHTa obnagaet [ocTaToMHON MMOKOCTLIO UMW KOFAa Harpyaku OOCTaTOuHO
BLICOKME W CO30aK0T BLICOKME HAMPSXKEeHUs B Npefenax 3HauynMTensHoro obbema rpyHTa, UHXeHepHsie (hopMynbl, NpUBe-
[OEHHbBIE B HACTOALLEM pazfene, CTAaHOBATCA HEKOPPEKTHBIMU M MO3TOMY O0KHbI BbITh 3aMEHEHbBI YACNEHHBIMIW pacyeTa-
mu. B Takmx cnyyasx pexomeHgyetca vucnonb3osate MK vnv MeToq KOHEYHBIX pa3HOCTEN, B paMKax KOTOPbIX MMEETCH
BO3MOXHOCTb YYUTBIBATb CMOMXHYK reOMETpUI0 (hyHAaMeHTa U KOMOWHUPOBaHHOE Harpy:KeHue, a Takke HENMUMHEeNHOCTL U
HEOOHOPOAHOCTL MPYHTOBOMO pa3pes3a. [pu LMKMMYEeCKOM XapakTepe Harpy3oK HeobxoanMo BhIMOMHUTL OUeHKy addiekTa
pasynnoTHEHUA rPYHTA (BO3MOXKHOE CHIKEHWUE 3HAYEHWUIA Yyrpyrnx Moaynei).

A.7.5.2.3 lNepBryHas KkoHconuaauua

B cuny koHEYHOW NpOTsHKEHHOCTU PyHOAMEHTA BEPTUKANbHOE HaNpsKeHWe, Bbi3biIBAEMOE ONMPatoLLMMCH Ha AHO
COOPYKEHWEM, OOMKHO YMEHbLUATLCA C IMyBuHOM. OLEeHKa CHKEHWNST YPOBHA HANPSXKEHWI MOXKET BbIMOMHATLCA C NOMO-
LbK PeLleHniA TeOpUU YNPYrocT (HekoTopkle NpuMepbl NpuBeneHbl B [98]). CoOTBETCTBYOLWMIA METOL annpoKcKuMaum
ocobeHHO noneseH, Koraa ocagkn OCHoBaHWS oByCnoBNeHbl TOHKUMK NPUMOBEPXHOCTHBIMU CITOAMMU.

CKopoCTb pa3BMTUS 0Caf0oK 3aBMCUT OT MHTEHCUBHOCTM APEHMPOBAHUSA U XapaKTepUCTUK YyNIoTHEHUA rpyHTa. Me-
TOAObl PELIEeHNs 384841 KOHCONMAAUMWM rPpyHTa B OOHOMEDHOI NMOCTAHOBKE MPEACTaBMeHbl BO MHOTUX yyebHukax no me-
XaHWKe rpyHTOB, OQHAKO BO MHOIMX CIy4asx OQHOMEepHas annpoKCchMaLnsa OKasblBaeTCA HepeanucTUYHOW A8 onucaHns
oUNbETPaLMOHHBIX MOTOKOB W pe3ynbmupyroujux noned gedopmaumid. PelleHusa anga onpeneneHua ocagkv B pesynsrare
KOHCONMMAAaLMK TPyHTa BOKPYT 3arnybrneHHbIX Kpyrmbix yHOAaMeHTOB B TPEXMEPHOW MOCTAHOBKE AMs YMPYroro cryyas
npvBefeHbl, Hanpumep, B [107] 1 [102]. Ecriv TpebyeTcst TOYHLIA NPOrHO3 pa3BUTUS 0CaaKW OCHOBaHWUSA BO BPEMEHU, He-
06X04MMO BBINOMHEHME ABYXMEPHbLIX UM TPEXMEPHBIX PACHETOB B paMKax CBSI3HOTO MOLENUPOBaHMSA Ha OCHOBE MOMeBbIX
[JaHHbIX BbICOKOrO KavyecTea.

A.7.5.2.4 BTopuyHasa KoHconugaumnsa (C y4eToM non3yyecTu)

HononHuTenkbHbIe Yka3aHWsA OTCYTCTBYIOT.

A.7.5.2.5 HepaBHOMepHLIE ocafku NpyY AEUCTBUN BHELLEHTPEHHON Harpy3Kku

JononHuTenkbHLIE YKA3aHUSA OTCYTCTBYIOT.

A.7.5.3 lNepemelueHne nog AeRCTBMEM OMHAMUYECKUX M LMKIMYECKMX Harpy3o0kKk

A.7.5.3.1 OTKNUK dpyHOAMEHTA Ha NPUNOXKEHHYH HArpy3Ky

Bo mMHOrmMx cny4asax Harpyskv Ha dpyHOaMeHT MOTYT CHUTATbCH KBa3CTaTUHECKMMY, @ TPYHTOBOE OCHOBaHWE MOXET
paccMaTpuBaTbLCA Kak ynpyroe nonyrnpocTpaHCTBO, C YY4ETOM OrpaHUYEHWIA, onucaHHbIX B 7.5. COOTBETCTBEHHO, KECTKOCT-
Hble XapaKTepUCTUKM FPYHTa MOTYT BbIYMCMATECA aHANOMMYHO TOMY, KaK 3TO JenaeTca B Cly4ae CTaTMYecKUX Harpysok.

Heobxogumo UMeTh B BUAY, YTO pPeLIEHUs, HaWAeHHbIE ANA MOAENWU NonynpocTpaHcTBa, MOryT AEMOHCTPUPOBaTh
3HAYUTENBHBLIE MOrPELLHOCTM B CMy4yasx, KOraa reororMyecknii paspes nrowanky CylecTBeHHO HeodHopoaeH. Kpowme
TOro, NPUHMMasA BO BHUMAaHWE LUMPOKMA OManazoH 3Ha4YeHWin NpUpoaHbIX BO3OENCTBUIA, HEODXOOMMO YYMTbIBATL NPOSAB-
NsieMoe FpyHTOM CYLLEeCTBEHHO HENVHelHoe noeeaeHue. B Takux crnyyasx TpebyeTca npoBeneHWe YACMEHHbBIX PAcHETOB
UNK, No KparHel Mepe, 060CHOBaHHAS OLEHKa AWana3oHa 3HAYEHUIA XKECTKOCTHLIX XapaKTepUCTUK FPYHTOR OCHOBaHUS.

B HeKkoTopbIX cry4Yasix pacCMOTPeHWe OCHOBaHWA B BUAE YNPYroro NonmynpocTpaHCcTBa 3aBeJoMO SBMSETCA Henpa-
BOMEPHbLIM, KaK, HanpuMep, B CUTyaLuu, Korga Heobxogumo npoModenupoBaTh MPoLEece AUCCUnauum 3HEPTUA B TPYHTE.
B atux cny4aax B MpOEKTHOW OOKyMeHTauuu TpebyeTtca cneumanbHoe o60CHOBaHMeE NPMMEHSAEMbIX MOLENEN W XxapakTe-
PUCTUK rpyHTa.

OcobbIM pac4eTHLIM Cry4aem OLEHKU BO3AEWNCTBUA OKpYXatoLLeln cpenbl ABNAETCA OTKIMK MOPCKUX (DyHOAMEHTOB
Ha UMKNMYeckoe Harpy>eHue oT BOMHEHWA. PasnuyHblie nogxobl K OLEHKE KOMMNOHEHT NepeMEeLLEHNS B YKa3aHHOW CUTY-
auum obeyxgatotes B [86] u [103].

A.7.5.3.2 Ocapgka nocre 3aBeplLUeHUs BO3OEUCTBMSA

HononHuTenkHLIE YKa3aHWs OTCYTCTBYIOT.

A.7.5.4 [pyruve chaktopsl, oBycnoenvearoLLme ocagky hyHoameHTa

HononHuTenkbHLIE YKa3aHWsA OTCYTCTBYIOT.

A.7.6 [pyrue acnekTbl MPOEKTUPOBAHUA
A.7.6.1 YcTOMYMBOCTL NPW rMapPOAUHAMUYECKNX BO3OENCTBUSAX
[ononHuTenbHbIE YKaszaHNA OTCYTCTBYIOT.
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A.7.6.2 CTpouTenbCTBO, U3BMEYEHNE 1 AEMOHTaM

A.7.6.2.1 OB6Lime nonoxeHus

GyHOaMEHTBI MENKOTo 3anmKeHNs YacTo YyCTaHaBNMBAKOT Ha AHE C MOMOLLbIO KPaHOBbIX (MOAbEMHO-CTPOUTENBHBIX)
cynoe. BeptukaneHble konebaHus, napaMeTpbl KOTOPOro 3aBWUCAT OT XapakTePUCTUK CyaHa M OT AWHaMWKNA NOBEPXHOCTMH
MOpS, MPUBOAAT K TOMY, YTO B MOMEHT BpemeHu, Korga yHAaMeHT KacaeTca AHa, UMeeT MecTo yaapHoe BO3AelCTBUe
Ha KOHCTPYKUMK dhyHaameHTa. IHTeHCMBHOCTL fonycKkaeMbiX YOapHbIX Harpy30k 0BbI4HO KOHTPONUpYeTcs nyTem cobnio-
OEHUA KpUTEPUEB, OFPaHWYMBAIOLLMX MO NOrOAHLIM YCNOBWUSAM OCYLLECTBMNEHWE MOPCKMX OmnepauuWi, KoTopble nognexar
TWaTensHOMY MNAHWPOBAHWIO, @ TAKXKE C MOMOLLBI0 HAAEKHOrO KOHTPONA 3a XO40M onepauuid MoHTaxa. TeM He MeHee
BCE elle Hepedkn WHUWAEHTLI, KOTAa Npyu ycTaHoBKe HEBGOMBLUMX COOPYXEHWA NPOMCXOAMT NoBpexaeHue/paspyleHue
dhyHOaMeHTa CoOpYKeHUs, B OCHOBHOM, KOT4a OCHOBaHWe CnoXeHo crnabbiMv rpyHTamu. [na MUHUMU3aLUMM BEPOATHOCTH
WHUWOEHTOB Takoro poda, cnegyeT cobnogaTe cnegyowmne 6a3oeble pekoMeHaauuu:

- €CNW MOHTaX BbINOMHAETCH B KOHTPONMPYEMbIX YCNOBUAX C UCMONb30BAHWEM KOMMNEHCATOpa BEPTUKANBHOW Kad-
KW X NPU HU3KOW CKOPOCTMW ONYCKaHWsl KOHCTPYKUMWM Ha Mopckoe aHo (MeHee 0,2 m/c), 4ONONHUTENBHLIX MEPONPUATUAIA MO
obecneveHuto BezonacHocTh He TpebyeTcs;

- eCny MOHTaX BbINonHAeTCs 6e3 KOHTPONsA CKOPOCTY ONYCKAHWA KOHCTPYKUMIA (KOMNEHCAUWSA BEPTUKANbHON Kaqku
OTCYTCTBYET), rMybuHa BHegpeHus yHOAMEHTHBIX KOHCTPYKUMIA B OHHOE OCHOBaHWE MOMET MPeBbICUTL KPUTUYECKUE
3HaYeHus nepemeLleHnid. B Takux cutyaumsax Heobxo4MMO BbINOMHEHWE OMONHUTENbHBIX PpacyeToB Mo OLeHKe nocnea-
CTBWI M3BbITOYHOMO BHeApeHUs (PyHAaMEHTHbIX KOHCTPYKUMIA B TPYHTOBOE OCHOBAaHWE.

MpUMeHeHNe HedOCTAaTOYHO MOLLHBIX KPAHOBBIX CYA0B TAICKE MOXET NPUBOAWTE K paspyLUeHunio pyHOaMeHTa: ecnm
CKOPOCTb BEPTMKaNbHLIX konebaHuii cyaHa NpeBbIlLaeT CKopocTe 0TBopa/cTpaBnMBaHna NogbEMHbBIX TPOCOB KPaHoM, TO
MOryT MMETb MEeCTO CUTYaLMM C HeAOMYCTMMO BbICOKOW CKOPOCTbLIO CoyAapeHus oyHAaMeHTHbIX KOHCTPYKLMIA C MOPCKUM
OHOM UMW MHOXECTBEHHBIMW NOBTOPHBEIMKU coyaapeHusiMu. B pesynerate, doyHOamMeHT MOXeT ObiTe MOQHAT CO AHa nocne
NepBOro KacaHwa, NopoXAan TEM CamblM paspyLlUeHUe rpyHTa B pesynsTaTe OTpbIBa KOHCTPYKUWIA OT AHa (NoTeps HecyLwen
cnocoBHOCTW rPYHTOBOMO OCHOBAHMA Mo cxeme oTpelBa). CocTosHWe rpyHTa nof dyHAaMeHTOM Nocne Takux BO3AeNCTBUIA
BrM3Ko K rpyHTY C HapyLLUEeHHOW CTPYKTYPOM, @ 3Ha4eHns koadUUMEHTOB HAOEeXHOCTH N0 Harpy3ke U no rpyHTYy mMoryT
OKa3aTbCH CMWLLIKOM MarnsiMu, 4TOBbl NPegoTBpaTUTL paspylieHve dyHOamMeHTa B XO4e 3aKkMio4MTeNbHOW nocagku Ha
TPYHT.

Ecnu cyllecTByeT BO3MOXHOCTL peanv3auuy 3HavyuTenbHbIX BEPTUKanbHbIX konebaHuili unv coygapeHus 3Hauu-
TeNbHOW MHTEHCMBHOCTM NPW KacaHwW AHa, HeobxodWMo NMpUMeHATb Gonee BbICOKME KOI(hMUUMEHTbI HAgeXHOCTM No
Marepuarny rno CpaBHEHWIO C peKOMeHOyeMbIMU B 7.3. PyHAaMEHTHI MEMNKOrO 3anoXeHus, HanpyuMep Takue, KoTopele Uc-
Monb3yTCH Kak BPEMEHHBIE OMOPbI UMW KaK aneMeHTbl (hyHAaMEHTOB NOABOAHLIX COOPYKEHWIA, YACTO KOHCTPYUPYIOTCS
Ans YCNoBWUIA OrpaHUYEHHOTo BO3AENCTBIA OKpyatoLwwein cpedpl. [ockonbKy OCHOBHAs Harpyska B 4aHHOM cry4ae fBns-
€TCH MOCTOAHHOW W NOPOXAAeTCA BECOM, TO MO yKa3aHHbIM BbILLE MPUYMHAM MPU COOTBETCTBYIOLMX pacyeTax cregyeT
vcrone3oBaTe Gonee BeICOKOE 3HaYeHWe koathdmumeHTa HageXKHOCTH MO rPYHTY, YeM pekoMeHayeTcs B 7.3.

A.7.6.2.2 ConpoTuBreHne BOaBnuBaHuio lobKkn

HOBouHasa KOHCTpyKUuuA cnocobHa oKasblBaTk 3HAYUMTENBHOE COMPOTMBIEHUE BAABMNMBAHWUIO B TPYHTOBOE OCHOBAa-
Hue. COOTBETCTBYIOLEE CONMPOTMBNEHWe Q, MOXeT ObiTh ONpeaeneHo Kak (yHKUWA OT rmy6uHbl BHEPEeHUs, NCNOomMb3ys
criegyloliee COOTHOLLIEHWE:

Q =0+ C)p =fAg + qu, (A.37)
roe Qf — cocTaenawllas Hecywlei crnocobHocTM no GoKoBbIM NOBepxHocTAM pebep w6kM (conpoTueneHue 6K
BA2BMMBaHWIO, NOPOXOAEMOE TPEHUEM IPYHTA);
Qp — COCTaBnAwLWAas Hecylwen cnocobHocTn no topuam pebep tobku (conpoTueneHve OKM BOABIUBaHMIO,
nopoXxaaemoe AaBneHnem noa Topuamu pebep rbkn);
f — ygoenbHoe TpeHue Ha DOKOBbLIX MOBEPXHOCTAX PeOPUCTLIX KOHCTPYKLIMIA 10BKM MPpW 1X YCTAHOBKE;
A, — nnolaae GOKOBOW MOBEPXHOCTU OBKU NpU 3aAaHHOW MyBUHE BHEAPEHUSA B TPYHT (BKMIOYAs BHYTPEHHIOW W
HapyKHYH NoBEepXHOCTU pebep bku);
g — yOenbHOE ConpoTMBIEHMe Ha Topuax pebep 1bkn Npu BOaBnNMBaHwK;
Ap — rnonepeyvHasi NnoLwlage ceveHns pebpucmol KOHCMpyKULULU HBKW.

3Ha4veHmn Hecylell cnocobHOCTK No TopuaM pebep MOXHO OLEHUTbL NO COOTBETCTBYHOLMM (DopMynam HecyLwein
CrnocoBHOCTM UNK, B APYroM BapWuaHTe, G MOMOLLbIO UCTNONb30BaHKA 3HAYEHWI CONPOTUBMNEHNA ¢, NO pesynsTatam cTa-
TUYECKOTO 30HAMPOBaHWA C NOMNPaBKOW Ha dopMy 3oHAa. MoXHO oXuAaTh, YTO BTOPOW NOAX04 HE YOAacTcA NMPUMEHWUTL
B criydyae 6eToHHbIX 1060k 6onblwon wnpuHel. ConpoTuBneHne rpyHTa no BoKoBoW NOBEPXHOCTU BHEAPAEMOro 3NeMeHTa
MoXeT BbITe OnpegeneHa Ha ocHoee fabopaTopHbIX MCNbITaHWA MW N0 APYTMM AOCTYMHbIM AaHHBIM. B GonblivHcTBE
cnyvaeB TpebyeTcs obecnedervie 3agaBnuBaHus OKW Ha NONHYO rMyBuHy. 3To TpeboBaHWe crnedyeT y4UTbIBaThb NPW Bbl-
Gope xapakTepucTHK MPOYHOCTM MPYHTA (B 4ACTHOCTU, 3Ha4eHWi g, B CPT-TecTax) Ans BLINOMHEHWA PACYETOB, NOCKOIBKY
MCMONBb30BaHWE HU3KUX 3HAYEHWI NPOYHOCTU IPYHTa B 4AHHOM Cryyae NpUBOAMT K HEKOHCEPBAaTUBHBLIM OLEHKaM.

O6wme MeToanyeckre yKkaszaHus no oUeHKe BHedpeHWs 10BK1 Ha OCHOBE AaHHbIX CTaTU4ECKOro 30HAWPOBaHWS Npu-
BeaeHbl B [97] ana rpyHToR CeBepHoro mops W B [97] anga Markux rnybokoBogHblx rmuH 3anagHoin Adpukn. MNpy Hanu4vum
B OCHOBaHWW HECTaHOAPTHbIX TPYHTOB BbIGOP KOPPEKTHbIX 3HAa4eHW NMPOYHOCTHBIX XapaKTEPUCTWMK TPYHTa OCHOBaHWUS
TpebyeT cneunaneHoro o60CHOBaHMS.
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B obuwem cnydae Boga 6yaeT 3afgepmMBaThCA B MexXpebepHoM npocTpaHcTee HbKK. CKopocTh 3adaennBaHms o0Ku
JomkHa ObiTe BeiGpaHa Takon, YTobkl NPOLECT OTKATUS BOAbLlI MO OCYLLECTBNATLCA 6e3 ee HarHeTaHusa B mexxpebepHoe
NpOCTPaHCTBO U Be3 NOBpEXAEHUA TPYHTOBOMO OCHOBaHWA. B HEKOTOPLIX Cny4aax co3faHue pa3spsikeHus (cosgaHwe oT-
pyLaTENLHOrO U30LITOYHOrO MOPOBOr0 OABMEHWUA MO OTHOLLEHWIO K OKpYXKalLeMy rMapocTaTUYecKoMY OaBMEHUID, UMK
npucoca) MOXET UCMNONb30BaTLCA 415 YBEMNUYEHUS 334aBNMBalOLLEN CUMbl; OOHAKo Npu 3TOM HEOOXOOWMO BbINOMHUTL
COOTBETCTBYIOLLUWME pacyeThl ANS NOATBEPKAEHUA, YTO 3TO HE NPUMBELET K Aerpagalvn CBONCTB rpyHTa OCHOBaHWSA.

Mpwn oueHKe Npouecca 3agaBnuMBaHnsa BKM HEOOXOOUM TLLATENbHbBIA aHanMua recrorMyeckux YCIoBUA NNowaaku.
HepoBHOCTL MOBEPXHOCTU AHA MOPS, FOPU3OHTanNbHas M3MEHYMBOCTL XapaKTEPWUCTUK MPOYHOCTM FPYHTA, Hanuyue Ba-
TNYHOB W T. N. MOXET NPUBECTM K HEPABHOMEPHOMY BHELPEHWIO W/UIMW NOBPEXAEHNAM KOHCTPYKUMIA 06K, B HEKOTOpbIX
CUTYaLUsiX MOXET noTpeboBaThbcs NPpoBEeAEHME MEPOMPUATUI MO YNYYLLIEHUIO TPYHTOB B OCHOBAHWW, TaKUX Kak, Hanpumep,
BbIpaBHWBaHWE MIOLAaAKK C MOMOLLBI OHOYrMyBuTenbHBIX paboT unu 3aMeHbl criabbiX rPyHTOB.

Mpw nnaHupoBaHWM paboT NO OeMOHTaXY MMM PEMOHTY (DyHOAMEHTa MENKOro 3anokeHws ¢ bkoi Heobxogumo
NPUHUMATL BO BHUMaHKe, Y4To B npouecce paboT Ha nogolee hyHAameHTa M Ha Topuax pebep wbku ByoyT paseueaTheA
CcUnbl Npycoca. ATU CUMbl MOTYT BbITh 3HAYUTENBHBIMU, HO 0BBIYHO MOTYT BbITh MPEOAONEHLI 3a CHET ANUTENBHOIO Npu-
NOXEHUS NOOBLEMHBLIX CUN UMW HarHETaHUA BoObl B OTCeKW OKM Ana ocnabneHuns addpexTa npucoca.

[Mpw nnaHupoBaHuM paboT NO AEMOHTAaXKY CNEenyeT yYnTbiBaTbh, YTO adDheKTl, CONPOBOXAAKLIME NPOLECC yCTa-
HOBKW (byHOAMeHTa, MOryT NpvBoAuTh K Bonee BbICOKMM 3Ha4YeHUAM Hecyller cnocoBHOCTU rpyHTa Mpu M3BreYeHuu
KOHCTPYKLMIA, YEM MPU X MOHTaRKE.

A.8 MpoekTpoBaHWe cBavHbIX (hyHOAMEHTOB

A.8.1 Hecywasn cnocobHOCTbL cBaW Npy BePTUKANbHOW CUMAKOLWEH Harpyske

A.8.1.1 OBwmne nonoxeHus

YKasaHus OTCYyTCTBYIOT.

A.8.1.2 Oceran Hecywaa cnocobHOCTE CBan

B cTaHmapTHOM pacdeTe Ha OCHOBE CTaTUYECKON HeCyLEer CnocobHOCTH pacyeTHas Harpyska Ha ceato (pacyeTHoe
COYETAHUE NOCTOAHHBIX N NEPEMEHHBIX Harpy3oK, a TaKKe Harpy30K OT BO3OENCTBUA OKPYKaKLLER cpeabl) CONoCTaBnaeT-
CSl C pacyeTHbIM 3Ha4YeHNeM HecyLlel cnocoBbHOCTLIO CBau. 3Ha4YeHnst KoadhULIMEHTOB HAAEXKHOCTM NO Harpya3kam onpe-
genexsbl B [104]. Hecyuwana cnocobHOCTE cBaw onpefenseTcs Kak cymma Hecyllen cnocofHocT no BOKOBOW NOBEPXHOCTH
1 no TopueBon noepxHocty (cm. 8.1 n 8.2). anHbid nogxon obecneymBaeT 4OCTATOMHBIN 3anac HeCyLWen cnocobHOCTK
CBau Mo OTHOLUIEHWUIO K PACYETHBLIM HArpyakam, 4Tobbl y4ecTb MPUPOAHYID U3MEHYMBOCTL BEMWYMH HArpy30K U HECYLUEN
crnocoBbHocTu cBau.

He Bcerga KOppekTHbIM peLleHUeM NMpu NomyYeHnn HOPMaTUBHOTO 3HAYEHWA OCEBOI HecyLlel cnocobHOCTK cBan
saBnseTca gobaBneHMe HOPMaTUBHOMO 3HAYEHWA HecyLleld CnocoBHOCTM NO TOPLEBOW NOBEPXHOCTH K HOPMaTUBHOMY 3Ha-
YeHWD HecyLlen cnocobHOCTH No BOKOBOW NOBEPXHOCTU. JTOT BOMNPOC paccMmarpuBaeTca, Hanpumep, B [105]—[107]. Ans
4YacTHOro cny4as CBau C YLMPEeHHOW NATOW aTOT acnekT obcyxpgaetca B [107].

A.8.1.3 Hecywasn cnocobHocTb cBan no HOKOBOW NOBEPXHOCTU 1 MO TOPLEBON NOBEPXHOCTM ANA CBA3HbLIX FPYHTOB

A.8.1.3.1 OBwume nonoxeHns

Mpwu oueHKe Hecyllen cnocobHOCTU CBal B MUHUCTLIX FPYHTax Heobxoanmo TuwatensHoe obocHoBaHWe Bhibupae-
MbIX pac4eTHEIX 3HA4YEeHWn NapaMeTpOoB, a Takke MHTepnpeTaL i BbIYMCNIEHHBIX HECYLLIMX CMOcODHOCTEN. HekoTopbie 13
acneKToB, KOTopble A0MKHbI ObITb PACCMOTPEHBI MPU NPOEKTUPOBaHUKU, NoApodHO onucaHbl B A.8.1.3.2.

A.8.1.3.2 BepTukanbHas Hecyllas cnocoBHOCTL CBauv B rMuHe

A.8.1.3.2.1 Baza gaHHbIX N0 UCMLITAHWAM CBal B IMUHE

B page npoeeneHHbIX uccriegoBaHui ([108]—[113]) npenctaeneH cONOCTaBUTENbHbBIA aHanna 3Ha4YeHWin BepTu-
KarbHOW Hecyllel cnocoBHOCTU CBal, NOMyYeHHbIX B COOTBETCTBYHOLLMX MOMNEBLIX MCCNEA0BAHNAX U BEIYWCIIEHHBIX B paM-
Kax TpaguUMOHHBIX NPOLEeayp pacyeta MOpCKuX cBal. Takme gaHHble MoryT BbiTb BECbMA NonesHbiMy Npyu 06ocHOBaHMK
TEX WUITN MHBIX OLIEHOK, NMOMy4YaeMblX B MPOEKTHbIX pacdeTax. MaBecTHO, YTO MMEET MECTO 3HAYMTENbHbIV pasbpoc OaHHbIX,
XapaKTepu3ayLLMX 3aBUCUMOCT N3MEPEHHbLIX 3HAYEHUI HecyLlel cnocoBHOCTU MO OTHOLLIEHUID K MPOrHO3upyeMbim. [pm
UCMONb30BaHWW TaKMX PEe3yNnbTaToB NPW MPOEKTUPOBaHNM HEOBXOAMMO YUYMTLIBATL Pa3MMYHbIE OTPAHUYEHUS, B KOTOPbIX
yKa3aHHOe COnoCcTaBnNeHUe ocTaeTcsd cnpaeennvesiM. K Hanbonee CylecTBEHHbIM OTHOCATCA CNEYOLME OrPaHNYEHUR:

- CYLLEeCTBYET 3Ha4uTENbLHasA HeoNpeaeneHHOCTb ONpedeneHns Kak MporHO3npyemblIX, Tak U U3MEPEHHbIX 3HAYEHWIA
Hecylwel cnocobHocTh. Hanpumep, onpedeneHve NMporHo3MpyeMblX 3HAYEHWW HEeCcyLlel CMocODHOCTW OYeHb YYyBCTBU-
TENbBHO K UCMOMNb3yeMoMy Npodunio No BEPTUKaNM HEAPEHMPOBAHHON NPOYHOCTYW FPYHTa Ha CABWI, KOTOpPLIA cam no cebe
NMofBep:KEeH 3HAYUTENLBHOW HeonpeaeneHHocTU. MiamMepeHHbie 3Ha4eHUs HecyLein cnocobHOCT Takke ABNATCS 06bek-
TOM MHTEPNPETALK, KaK M BO3MOXKHbBIE MOrpeLlHOCTA U3MEDPEHWIA;

- YCMNOBWSi NPOBEAEHUSA HArpy3o4HbIX UCMbITAHWIA cBald B OOLLEM Cnyvyae 3HAYWMTENBLHO OTIMYAOTCA M OT YCIOBUNA,
KOTOPBIM MPUMNUCLIBAIOTCA pacYeTHbIE BO3OEWCTBUSA, U OT pearnbHbIX nonesbixX ycnoeuin. OgHUM U3 O4EBUOHBIX OrpaHn-
YeHWU SBNAETCA OrpaHNYEeHHOE KONMWYECTBO UCMbITaHUA rmyBokux cBan HGonblIOro guamMeTpa C BbICOKOW Hecyllen cro-
cobHocTelo. B Lenom B vcnbITaHMAX cBall AOCTUraloTca 3HayeHust Hecyllel cnocobHocTu, koTtopele coctaenstoT 10 %
UIN MeHbLUe OT Hecylwen cnocoBHOCTK peaneHon cean. [pyrol orpaHMYnTENbHbIA hakTop COCTOMT B TOM, YTO CKOPOCTb
W3MEHEHUS HArpy3ku U UCTOPUA Harpy:KeHus Npu LMKIMYECKMX BO3OEWCTBUSAX BO MHOTMX CMNy4vasx HEOoOCTaTO4YHO KOp-
PEKTHO BOCMPOU3BOAATCH B UCNBITAHUAX (CM. A.8.3.2). M3 npakTu4ecknx coobpaxeHWin UCNbITaHUA CcBal YacTo NpoBoaaT
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paHblue, 4em ceas Oy4eT NOMHOCTLI0 OCHAaLLeHa M3aMepuTernbHbIM 0bopyaoBaHnem (cm. A.8.1.3.2.5). Kpome Toro, ycnoeus
Ha TopLax UCMbIThIBAEMBIX CBAN (3aKPLITEIM MW OTKPLITEIA TOPEL) MOTYT OTNMYaTLCA OT YCNOBWIA, MMEHLWNX MECTO Ans
MOPCKUX CBaW;

- B OONbLUIMHCTBE MUCCNeA0BaHUA AenaeTcs MonbITKa UCKNIOYUTE UCMBITaHWS, OTHOCUTENBHO KOTOPbIX MOXHO OMXW-
AaTb, YTO MMEeT MEeCTO BNMAHWE NapasuTHbIX (PakTOpoB, TAKMX KaK HECOBEPLUEHCTBAa Ha HapyXXHOW NMOBEpPXHOCTW CBau
(cBapHble BanWKK, 3alUMTHbIE HAKNAAKK U T. N.), 9 MeKTbl MOHTaXa (rTMAPOMOHMTOPHAA NPOMbIBKa, pasbypuBaHne rpyH-
TOBbIX MPOBOK W T. 1.), @ TaKKe Hanop NoA3eMHbIX Bod. TeM He MeHee HEBO3MOXKHO UCKITIOHNTE BHeLLHWe (hakTopbl BO BCEX
cryvasx.

Basa gaHHbIX BKNOYAET pag UCNbITaHUA, KOTopble BbINW CreumnansHo paccunTaHbl ANA MOPCKUX YCNOBWIA, a Takke
psiA onyBnMKoBaHHbIX AaHHBIX 06 UCMBITAHMAX, KOTOPBIE MO YAaYHOMY CTEYEHWID 0BCTOATENLCTB TOXKE MOryT BbiTh OTHE-
CeHbl K MOPCKMM YCINOBUSIM (COOTBETCTBYIOLLMIA TUMN CBauW, METOL, CTPOUTENbCTBA, IPYHTOBbIE YCNOBWSA U T. M.). [NepBkie n3
yKa3aHHbIX 00bIYHO MMetoT Bonee BbICOKOE Ka4eCTBO U BbIMOMNHAKTCA B Bonee kpynHoM MacluTabe, No3TOMy OHWM UMEKDT
OYeHb BaXHOe 3HaveHWe And npouedypbl KannBpoBKK pacyeTHbIX MeTodoB. McneiTaHnsa, Hanbonee 6nusKMe K MOPCKUM
ycnoeuam, BeinonHanuce B CLUA 1 B EBpone. Mockoneky peroHansHele reonornyeckie ocobeHHOCTH, a TakKe npakTuye-
CKWIA OMbIT IKCNNyaTaLuumn MMeIoT YpesBblYaiiHO BaXHOE 3HaYeHue Npu NpoeKTUpoBaHUW hyHAaMeHTOB, MPUMEHEHWUE 3TUX
pe3ynsTaTtoB B ApYrMx pervoHa Mmpa omkHo BbiTe HagexHo obocHoBaHo. Kpome Toro, npu NpoeKTMpoBaHWK CBaNHOMo
hyHoameHTa HeobxoaMMO yUYnTbIBaTb, HTO Pe3ynbTaThbl BaXKHbBIX MCMbITAHWIA B @aneBPUTUCTON MMWHE C HU3KUM 3HaYeHnem
yucna nNnacTUYHOCTK, Takux Kak Ha nnowaake MeHTpe (Pentre) [174], ykasblBaloT Ha 3aBbllLeHWe HecyLleid cnocobHOCTH
no BGoKOBOW NOBEPXHOCTU, onpefeneHHo no copmynam (21)—(23). MNMpuynHa Takoro 3aBbILLEHUs] He BMOMHE MOHATHA U
ABNSETCH NPeaMETOM U3ydeHus. Npy NpoeKkTUPOBaHWUKM CBaW B rPyHTax yKa3aHHOro TUMa OUEHKW Hecylleln cnocobHocTr
TpebyoT creumnansHoro obocHoBaHUS.

[ononHuTensHele acnekTbl B OTHOWeHUM BypoHabusHeix cBan obeyxaatotea B [115], [1716].

A.8.1.3.2.2 AntTepHaTUBHLIE METOAbLI ONpeaeneHnsa HeCcyLen cnocobHOCTM CBai

CyLlecTBYHT ansTepHaTUBHbIE METOAbLI ONpeaeneHns Hecylle cnocoBbHOCTM cBai B MMMHaX, KOTOpble MOMYT 1C-
nonb3oBaTbca Ha npaktTuke. OHWM OCHOBAHLI HA COOTBETCTBYIOLUX UHXKEHEPHBIX NPUHUMNAEX 1 060CHOBaHLI OTpacnesbiM
onbiToM. OAWH 13 TaKUX METOL0B ONUCaH HUXKE.

[ns ceaii, 3abvBaemblx B IMyHe, MpUHUMaemMoe Ans rmybuHbl Z 3Ha4eHWe Pac4YeTHOro COMpPOTUBIIEHNS TPYHTa Ha
BoKOBOW NMOBEPXHOCTHOCTK CBaw f(Z) He JOMKHO NPEeBbILIATL CONPOTUBNEHUE HEAPEHUPOBAHHOMY CABUIY MMUHbI S, KOTO-
poe onpegeneHo B HH-1cnbITaHWsAX NpyY TPEXOCHOM CaTUK M UCMbITAHUAX MUHW-KPBINBYaTKOW Ha CABMWN, UMW criegylowue
npedernbHble 3HaYeHWs:

a) ANs BbICOKOMNMACTUYHBIX He4O0YNNOTHEHHBIX M HOPMaIbHO YNNOTHEHHBIX MMKH f(Z) MOXET BbiTb NPUHATO paBHbLIM
S,- {ina nepeynnoTHeHHbIX rMWUH f(z) He AomkHO npesbiwaTs 48 kMa (1 Twic. thyHT/hyT2) MMM SKBMBAMNEHTHOMO 3HAYEHWE
S, COOTBETCTBYIOLLErO HOPMAnbHO YNNOTHEHHOMY COCTOSIHUIO, B 3@BUCUMOCTH OT TOrO, 4To BonbLue;

b) ona opyrux TMNOB FMWH:

f(z) = s, Ana s, < 24 klMa (0,5 TbIC. hyHT/chyT?), (A.38)
fiz) = s, /2 pna s > 72 kMa (1,5 ThIC. dyHT/pyT2), (A.39)

f(z) HaxoAUTCH NMHENHON MHTEPTONALMEN AN 3HaYeHWA S, B UHTepBane Mexay BbilleyKa3aHHbIMU 3Ha4eHAMMU.

WHdopmauua no gpyrum metoaam npueegeHa B [109], [110], [112] m [117].

Beino nokasano ([1713]), 4To B LENOM yKasaHHble METOAb! ONUCHIBAIOT PE3yNbTaThl UCMbITAHWUA CBaW, NpeacTaBneH-
Hble (OgHaKo, B orpaHWYeHHOM 0BbemMe) B JOCTYNHBIX Ha3zax ¢ npuemnemMoi TOYHOCTBI0. OgHaKo ANS HeKOTOPLIX crheuum-
anbHbIX CUTyaLMIi 3Ha4YeHWsA HecyLlen cnocoBHOCTM CBaW, BbIMMCMEHHbIE PasnMyHbIMUA MeTodamMK, MOTYT CYLLECTBEHHO
pa3nuyaTecd. B Takux cnyyasx onpeneneHve Hecyllen crnocobHOCTM CBall JOMMKHO OCHOBLIBATLCA Ha Bonee geTansHoW
WHXEHEPHOW OLIeHKE, B KOTOPOW y4MTbIBAETCA MHOPMALMA MO IPYHTY NO KOHKPETHOW Mnolaake, UMeLMecs JaHHbIe
no MCMbITAHWMAM CBall, @ TaKKe OnbIT YCTPONCTBA CBall B aHaNorMyHbIX rpyHTax.

A.8.1.3.2.3 OnpegeneHne NpoguUnen pac4eTHoN NPOYHOCTH Y BEPTUKANbHOIO OABMEHUSA «B MacCUBe»

Hecywas cnocobHoCTE cBau (Npy BEPTUKaNBHOW HArpy3ke) B rMyHe, onpegensemas B paMKax BbilleyKa3aHHbIX Me-
TOZAOB, HEMOCPEACTBEHHO 3aBUCUT OT Npodhuneit CoNnpaTUBNEHUA HeJPEeHPOBaHHOMY CABWUIY W BEPTUKaNbHOTO AaBneHus
OT BbILLENEXALLMX CNOEB IPYHTa, KOTOpbIe NpUHUMAlNTCA ANs pacyeToB. bonblioe pasHoobpasne meTogos otbopa npob
1 06BEKTUBHO LUMPOKUIA pasbpoc AaHHbIX NO XapakTepUCTUKaM MPOYHOCTM, NOMyYaemMblx B nabopaTopHbiX MCNbITaHWUAX
pas3nU4HbIX TUNOB, YCMNOXHAET 3aaady CooTBeTCcTBytoLero Beibopa. B FOCT P 59996 copepXMTca OONONHUTENBEHAA UH-
cdhopmauus no metogam npobooTbopa n NnabopaTopHbIX UCMBLITAHWUIA, @ TAKXKE O TOYHOCTM MOPCKUX UCCNENOBaHWIA FPYHTOB.

[ns onpedeneHus BepTUKankHOro Npoduns NPOYHOCTW FPyHTa B paspese pekomeHaytoTcs HH-wenbiranmns npu
TPEXOCHOM CTaTU4ECKOM CXaTuu Ha obpasLuax BbICOKOro Ka4ecTea, NpeanoyTUTeNnbHO 0TOBPaHHbIX C NOMOLLBHD 3a4aBmnu-
Baemoro ToHKocTeHHoro npobooTbopHuka gvameTpom 75 mm (3 aronma) nnu 6onblue, 4yTo oBycnoBneHo KpUTEPUSIMU CO-
rmacoBaHHOCTW W BocnpouaBogumocTy. [pr aTom npw BeiGope 3HAYEHWA CONPOTUBNEHVA CABWUIY AN pacyeToB cneayeT
y4nTBIBaTE OCOBEHHOCTN MeToZ4oB oTbopa Npob U NPOBEAEHWSA UCTBITAHUA, UCMOMb3YeMbIX NS YCTaHOBNEHUS KOppens-
LMiA MexOy 3Ha4eHUAMW CONPOTUBIEHNS COBUIY M UMELWMUMNCS OaHHBIMU MO UCMBITaHUIO cBal. HaTypHble AaHHble MO
paGoTe cBail ABNAKTCA eLle O4HWMM acneKToM, KOTOPLIA MOXET UrpaTh BaXHYI0 POfb B OLEHKE KOPPEKTHOCTU MHTepnpe-
Tauun AaHHbLIX MO CONPOTUBIEHWIO CABMTY.
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McnblTaHusa Ha coBUr MUHK-KPbINBYATKOM Ha oBpasuax, Nony4yeHHbIX ¢ NOMOLLBK 3adaBnuBaeMblx NpobooToopHK-
kOB, 06bI4HO XOPOLUO KOPPENMPYIOT € pesynstataMu HH-UChbITaHWiA Npu TPEXOCHOM CXaTuW U NpeacTaBnalTca ocobeHHo
nonesHbIMu Ans cnabdbix rmyH. MMoneBble UCNBITAHWA CKBAXWHHOWM KPbINMBYaTKOW UMM MeToAaMu CTaTUYecKoro 30HAMpPO-
BaHUA (C KOHMYECKMM, LWapoBLIM UNKU T-06pa3HbiM HAKOHEYHUKAMU) MOTYT BbITe MCNOMb30BaHbl ANA OUEHKU 3hdheKToB
HEeYCTOM4MBOCTM B 06pasLax rasaoHachIWEHHbBIX UMW CTPYKTYPUPOBaHHBIX FPYHTOB. MeToabl CTaTM4ecKoro 30HOUpPoBaHWA
NO3BONAIOT ONpPeaenaTe HenpPepbiBHbIM NPOMWUb PACHETHbIX 3HAYEHWIA MPOYHOCTHBIX XapakTepucTuK rpyHTa. Metogbl
Tna SHANSEP (noaxoa, no3eonsowuii oLeHUBaTh UCTOPUID MPUIOXKEHHBIX HANpPsXXeHWn U HopMarnuaoBaHHble reoTex-
HUYeckue napameTpbl rpyHTOB; cM. [118] u [119]) cnocobHbl obecnednTs Bonee cornacoBaHHy0 UHTEPNpeTaunuo CTaH-
OapTHeIX nabopaTopHbIX UCNbITAHUIA, a Takke NPefocTaBWUTe ACMNONHUTENBHYIO WHdopMauuio ana Gonee KOPPEKTHOro
onpefeneHna BePTVKanbHOMO AABMNEHUS B HOPMAanbHO YNIOTHEHHbBIX U HEAOYNNOTHEHHbIX FMMHAX.

A.8.1.3.2.4 BnuaHne ANWHbI cBan

OnuHHble cean, 3abvBaemble B IMWHWUCTLIX FPYHTaX, Kak npaenno, obnagatwT AOCTaTO4HO BbICOKOW MMBKOCTBIO, NMo-
3TOMY WX HecyLlas CnocoBHOCTE MOXET OKa3aTbCH CHWKEHHOW BCNeACTBUE credytolmx (hakTopos:

- nporpeccupylolee paspyLUeHUe rpyHTa B PE3yNsTaTe CHWKEHWS NPOYHOCTH (SBneHve aedopMaumnoHHOro pas-
YNNOTHEHWA) C NpodomMKaLumMcs 4edopMUpOBaHUEM U CABWUIOBLIM CMeLLeHWeM rPyHTa Ha onpegeneHHOM ropu3cHTe
B NpOLecce yCTaHOBKW CBaW;

- TOpPU30HTarNbHOE CMELLEHNE rPYHTa OTHOCUTENBHO CBau BenencTene HOKOBOro «BbiNA4MBaHMA» CBaW B NpoLEcce
3a6mBKM.

CTteneHb gerpagauuun Hecyllein cnocobHocTn ceaun, 0bycrnoBneHHoW ykasaHHbIMK 3dpheKTamMi, 3aBUCUT OT MHOTUX
dakTopoB, Ha KOTOPLIE BAWAKOT YCNOBUSA CTPOMTENBCTBA W XapakTEPUCTUKLA rpyHTa. MeToabl OLEHKW CTENEHU CHDKEHUS
HecyLen cnocobHOCTM ANMHHBLIX cBan onucaHel B [105]—[107], [109]—[111].

A.8.1.3.2.5 M3ameHeHuMnA HecyLen cnocoBHOCTM NO OCU B IMMHE CO BPEMEHEM

CyuwlecTByLMe MeTOAb! BbIYMCIIEHNA HECYLLEel CNOCOBHOCTH CBali B MMHAX OCHOBaHbLI Ha NPakTUYeCKOM OnbiTe,
[OOMONHEeHHOM pe3ynbTatamMmi UCMbITaHUKA CBal Ha BepTUKanbHYHO Harpy3ky. B aTux ucnbitaHnsx nuile Hebonbluoe Konuye-
CTBO cBal 6bino 060pyaA0BaHO KOHTPONEHO-U3MEPUTENBHLIMKA CPEACTBAMU, NPY 3TOM B BONBLUMHCTBE CNyYyaeB BRUsHUE
BpemMeHHbIX 3chPeKTOB Nocne oKoH4YaHUsA 3abyBKK cBau Ha (bopMUpOBaHWe CONPOTMBIEHUA CABUMY HA rpaHuLe «cBas —
TPYHT» €CMW 1 YYUTBIBANWCH, TO B OrpaHU4YeHHoM obbeme. 3Ha4eHns HecyLUen cnocobHOCTH 3abrBaemelx B MUHY CBan,
Bbl4MCNAEMble cornacHo TpeboeaHnam 8.1.2—8.1.3, COOTBETCTBYHOT AOMTOBPEMEHHOMY 3HAYEHWUIO CTAaTUHECKON HEeCYLLEN
CnocobHOCTK CBan B HeOpPEeHVMPOBaHHbLIX YCMOBUAX, KOT4a OHA HarpyaeTcs BepTUKanbeHOW HarpyskoW 4o MOMeHTa pas-
PYLUEHWA TPyHTa OCHOBAHWSA NOCMe 3aBepLUeHns npoLecca paccesHUs N3bbITOMHOro MOPOBOTO AABNEHNA BOAbI, BbI3BaH-
HOro npoLeccom cTpouTenscTea. Cpasy nocne 3abuBKKM Hecyllas CNOCOOHOCTL CBaW B CBA3HbIX FPYHTax MOXeT ObiTb
3HaYMTENBHO HWXKE, YeM NpedensHan cTaTudeckan Hecylwan cnocobHoCTe. MiaMepeHnsa B NoneBbIX YCNOBUSIX NoKasanw,
4YTO Nepuog BpeMeHU, HeobXoaAWMbI ANA AOCTWXKEHWS CBael, 3abUToN B CBA3HbIX rPYHTax, CBOEW NpeaensHOW HecyLlen
CnocoBHOCTK, MOXET BblTb AOCTATOMHO AMWUTENBHBLIM M COCTABNATL OT ABYX A0 Tpex net [174], [120], [1271]. OgHako He-
o6xoAMMO OTMETWUTL, YTO CKOPOCTb Habopa NPOYHOCTU MMEeEeT MakcMMarnkHoe 3HaveHwe cpaly nocrne 3abvBkn cBau W
CHWXaeTca no Mepe pacceaHus W3BbITOYHOro AaBneHus. M1o3ToMy 3HaYMTENBHOE YBENWMYEeHWe Hecylluel cnocobHocTu
CBau MOKET MPOU30NTU 33 JOBONBHO KOPOTKOE BpeEMS.

B xone 3abveku cBan B HOpManbHO YNNOTHEHHbIX 1 cnabo nepeynnoTHEHHbBIX MMUHAX IPYHT, OKPYXaKLWWiA CBalo,
OKa3blBAETCHA B CWUMbHO HapyLEHHOM COCTOAHWMW, a MONe HanpsKeHUA CYLeCTBEHHO W3MEHEHHBIM, B pe3ynbraTte 4ero
MOXET POPMUPOBATLCA 3HAYMTENBHOE MO BENMYMHE N3BbITO4HOE NopoBoe AasneHwve. [ocne 3abusky cBan N3bbiTo4HOE
NopoBOe AaBMeHyWe Ha4yMHaeT paccemBaTthecsl, B pesyneTare Yero oKpyatoLwWwmid rpYHTOBbLIM MAcCUB Ha4MHaeT YNNoTHATb-
CSl, U CO BPpEMeHeM Hecyluas cnocobHOCTe CBan yBenuumBaeTcs. DTOT MPoLEectc WHOr4a HasbiBaeTcs «3acachbiBaHWEM».
CkopocTe paccevMBaHua M3OLITOYHOrO NOPOBOro AaBneHns ABnaeTca yHKuMer koadduuneHTa pagnansHon (ropusoH-
TanbHOW) KoHconMAaUMK, paguyca CBau, XapakTePUCTUK rPyHTOBOW NPoBKK (CBan € OTKPBITEIM KOHLIOM WM C 3aKPbIThIM
KOHLIOM), @ TaloKe CNOWMCTOCTY OCHOBaHMS.

Ecnv npunoxeHune pac4eTHbIX HAarpy3oK Ha NodaepuBarLLme coopyxeHue 3abrBHbIe cBan NpegnonaraeTcs BCKO-
pe rnocrne yCTaHOBKW, TO XapaKTEPUCTUKK KOHCONWAAUMM HEOBXOAMMO YyUYWTLIBATL B MPOEKTHBIX pacyeTtax. B Takon cu-
Tyauuu Hecyluasd cnocobHOCTE CBal cpasy nocne 3abuBku 1 NpednonaraeMoe yBenuyeHue Hecyllel crnocobHoCTU co
BpeEMeHeM ABMATCH BaKHBIMI MPOEKTHBEIMKW NOKa3aTensaMu, KOTOpble MOTYT OKa3klBaTb CyLLECTBEHHOE BNugHWE Ha Be-
30MaCHOCTb CMCTEMbI «OCHOBaHWE — (yHAaMEHT» Ha paHHen CTagvu NPoLEecca KOHCOoNMaaumu.

B page wccnegoanui Beinv NnpeanoxeHsl aHanMTM4eckne Mogenn doopM1MpoBaHA NMOPOBOro AaBNeHWA 1 nocne-
OyloLLlero npouecca ero paccevMBaHvsa AN 3abvBkW CBall B HOPMarkbHO YNNOTHEHHBIX MUHAaX W rMKMHax cnabow cTeneHu
nepeynnoTHeHus [122], [123]. Nockoneky 3abuBka cBail nopoxaaeT hopMUpoBaHue U3bbITOYHOO NOPOBOTro AaBMEHUA, TO
paccevBaHue U3bbITOYHOro NOPOBOro AaBMNEHWHA NOCNE YCTAHOBKM CONPOBOXAAETCH YBENMYEHWEM CONPOTUBMNEHWS CABU-
ry OKpy»>Kalollero Maccuea rpyHTa 1, cnegoBaTensHo, yBENMYeHWeEM Hecylwen cnocobHocTy ceau. Mocne paccevBaHwA
130LITOMHOrO MOPOBOrO AaBMeHUs Hecyllas cnocoBHOCTE CBau AOCTUraeT NpenenbHOro 3Ha4eHWs JONMrOBPeMEeHHON He-
cylleln cnocoBHOCTK, XOTH HEKOTOPbIN AOMOMHUTENbHBIA POCT NPOYHOCTU MOXET MMeTb MECTO 3a CHET BTOPWYHbLIX MPO-
LeccoB. B HekoTOpkIX MepeynnoTHEeHHbIX IMUHaX HecylLlas CnoCoBHOCTE CBan MOXET YMeHbLUATBCS N0 Mepe paccemMBaHus
NMOPOBOro AaBfEHWS, ECMN CKOPOCTb U3MEHEHWA NOMHOro paguansHoro HanpsaxeHWa CHkaeTcs BeiCTpee CKOpoCcTU M3Me-
HEeHWA NOPOBOrC AaBneHns. AHanMTUYeckue Modeny yYuThIBaKT cTeneHb 3aKyrnopuBaHUa KOHLUa cBau MyTeM WUCMonb30-
BaHWA PasnNUYHbIX NPeanonoXeHnin OTHOCUTENBHO MexaHn3aMa (hopMUPOBaHNA FPYHTOBOW NPOBKK, NPKY 3TOM YCMOBUA Ha
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KOHLe cBaw Npy ee BHeApPeHWW BapbUPYHOTCA OT Cny4as NOMHOCTLI0 OTKPLITOrO 40 NOMHOCTLIO0 3aKpbITOro KoHua. BxogHele
AaHHble, HeobxoaWMble ONs COOTBETCTBYIOWErO pacyeTa, BKIOYAT XapaKkTEPWUCTUKWA TPyHTa (CKMMAaeMoCTb, UCTOPUSA
hOpPMUPOBAHUS HANPSXKEHWUIN, NPOYHOCTHBIE XapaKTEPUCTUKA U T. M.) N HaYanbHbIe YCNOBUA Ha NnoLaske.

B [720] onucaHo noBefeHWe cBaw, NoABEPrawlUXca 3HAYUTENBHLIM OCEBLIM Harpyskam, B BbICOKOMMACTUYHLIX
HOpMankHO YNNOTHEHHBIX rMuHax. Miccnegoeanne Bknmoyano 6onbLuoe KoNM4ecTBO MOAENbHbBIX UCMbITAHUIA CBaK, a Takke
HECKOMbKUX NONHOMAcLUTabHbIX UCMbITaHMIA cBan. Ha ocHOBE NOMyYeHHbIX B MCCNea0BaHnW AaHHbIX N0 paccerBaHWIo no-
POBOro AaBMeHWs U AaHHBIX N0 Harpy<eHuio CBaw B pasnnyHble MOMeHTbI BpeMeHW nocne 3abuBkKn cBaii Obinv Nnony4YeHsl
KOpPensaunoHHbIe 3aBUCUMOCTI MeXdy CTEMNeHbH YMMOTHEHUS, CTENEHbID 3aKyNOpPVYBaHUA W XapakTepucTuKamu nepe-
Aa4vv CABWIOBLIX YCUNUiA GOKOBOWM NOBEPXHOCTLIO CBau. [1poBeAeHHbIA aHanu3 pesynsTaToB 3aBUCUT OT CONPOTUMBMEHWA
COBUTY OKpy>KatoLero Mmaccuea rpyHTa. NpMMeHUMOCTb ONUMCAaHHOTO METOAA B HACTOSLLEE BPEMS OrpaHuMYeHa crydaem
BbICOKOMMACTUYHbIX, HOPManeHO YNMOTHEHHBIX FMWH (TWUM MMWH, NPUCYTCTBYOWMX B MeKCcMKaHCKOM 3anvBee), MOCKOMbKY
AaHHble ANS NpoBepKn JOCTOBEPHOCTU MeToAda Bbinu onybrnmkoBaHsl TOMBKO A 3TUX FPYHTOB.

B [127], roe uccnenoeanock NoBeOeHWe CBail B CUINbHO NepeynnoTHEHHOW BanyHHOW MMWHe, NPOAEeMOHCTPUPOBaH
athdeKT KpaTKOBPEMEHHOTO CHUXKEHWA HeCyLLEe cnocoBHOCTU, CBA3AHHEIN C NepepacnpeneneHnemM NopoBoro AasneHus
W CHXEHWeM paguanbHelX 3dMEKTUBHLIX HAMPSXKEHWA HA paHHWMX CTadusAX Mpouecca BblpaBHUBaHWUA AaBneHus. He-
cywas crnocobHocTb, Habnwgaemasi nocne yCTaHOBKM CBau, HMKOr4a He BOCCTaHaBMMBanack MOMHoCcTe. Pesyneratel
MCMbITAHWIA CTarnbHbIX CBAW C 3aKPbiTbIM KOHLIOM B CUMbHO NepeynnoTHEHHbIX NOHOOHCKMX rmuHax (London clay) nokasbl-
BaKT, YTO 3HAYUTENbHbLIX U3MEHEHWI HecyLleld cnocoBHOCTU cBav BO BpeMeHWU He Habnogaetcsa [124]. 3ToT pesynerar
NPOTUBOMOMOXEH pe3yrnbraTaM UCMbITaHWIA CTanbHbIX CBal C 3aKpblTbiM KOHLOM avameTpom 0,273 m (10,75 groiima) B
nepeynnoTHeHHbIXx BoMoHTCKMX rmuHax (Beaumont clay), rae 6eino oBHapyxeHo 3HaunTensHoe 1 BeiCTpoe NposiBNeHMe
achdpekTa «3acacbiBaHuaA» (3a 4 ansa) [125].

OnucaHHble pesynsTaTel Mo ABMEHUIO «3acackiBaHUA» HE PEKOMEHAYETCA MCNOMNBL30BaTh NpY NPOEKTUpoBaHuKn 6es
npoBedeHWa OONOMHUTENBHBIX pacyeToB. OcobeHHO 310 KacaeTcs rPyHTOB C Pa3fnMYHOW CTeneHbio MNacTU4HOCTU W Ha-
XOOSALWMXCS B Pa3MYHON cTaguy ynnoTHeHus (B NepByto odYepedb AN NepeynnoTHEeHHLIX [MWH), @ TakKe cBaii ¢ OTHOLLe-
Huem D/WT (Hapy:KHbI AMameTp cBan/TOnNWKWHa CTEHOK cBaun), npeBkblwatowmm 40.

A.8.1.4 Hecywaa cnocobHoCTe cBan Mo GOKOBOW NOBEPXHOCTH U MO TOPLIEBOW MOBEPXHOCTU B HECBA3HLIX rPYHTax

A.8.1.4.1 O6bwme NonoxKeHus

OueHka oceBoKr HecyLen CnocoBHOCTK CBaW B HECBA3HbLIX MPYHTaxX AOMKHA BbINOMHATLCA NPY COOTBETCTBYIOLLEM
000CHOBaHUM MPUMEHAEMOro METOAA U 3Ha4YeHWI COOTBETCTBYHLLMX NapamMeTpoB. HekoTopble acnekTsl, TpebytoLime npu
NPOEKTUPOBaHUM CNeLUansHOro paccMOTPEHWA C NpUBReYEHNeM CreLmnanncToB-reoTEXHWNKOB, onucaHbl B A.8.1.4.2.

B A.8.1.4.2 oBcyxaatTcs YeTblpe MeToda OLeHKU 5 0CeBOW Hecylleil cnocobHOCTHU cBal Ha OCHOBE UCTbITaHWUI
CPT, yuuteiBatowme caktop ANvHBI CBAW U ABNeHns OpUKLMOHHOR ycTanocTy Ha ux BokoBol noBepxHocTU. HekoTopkie
13 3TMX METOAOB, YaCTUYHO NpeacTasneHHble B [126]—[129] npuMeHNUTENBHO K UCNONB30BaHUKD B MOpE, elle AeTansHOo
He ConocTaBMNANUChL CO CTaHAAaPTHLIMU MOPCKUMK MpoeKTamu cBaiHblx byHaameHToB. MNoaTtomy npu Belbope Hanbonee
nogxogsllero mMetoga ONns y4uTbiBaemblX B MPOEKTe pacyeTHbIX cuTyauuid TpebyeTtcsa cneumaneHo obocHoBaHwe. [lo-
MONHWTENBHOIO paccMOoTpeHus TpebyroT cuTyaluuy, Korga rmYHUCTLIA CNOW pacnonaraeTcs Ha YpoBHE urnv nobnusocTu ot
HaKOHEeYHMKa cBau.

[Mpegnonaraercs, YTO MCNOMB3YIOTCA CTalbHbIE CBAaW C OTKPbITHIM KOHUOM C MOCTOSIHHBIM NO AMNWMHE HapPYXHbIM
avameTpom. YcTaHoBKa OCYLLECTBAETCA NyTem 3abuBKM Ha 3HAYMTENbHYIO MyOuHY B OOQHOPOAHbBIN KPEMHUCTBIA NECOK.
B uenom Takue ceaun 3abuBalOTCA NO CXEME C OTKPbITbIM KOHLIOM (T. €. OHX Bpe3atoTca B OCHOBaHWe cBoew cTeHkon). Oa-
HaKO, KOrAa OHW Harpy»arTcs CTaTUHECKOW CKUMaKOLLEel Harpy3koin, To 06bIMHO MMeeT MecTo MoBKMnu3auns BHYTPEHHEro
TPEHUSI 3HAYUTENBHON MHTEHCMBHOCTMW, YTO NPUBOAMT K CUTyauuu, korga ceas paboTaeT Mo CXeme C 3aKpbiTblM KOHLOM
(7. e. rpyHTOBas npobka He NepeMeLlaeTcsa Kak eAMHOE LeNoe BAOMNE CTEHKW CBauW NpW CKUMAIOLLEN Harpy3Kke Ha CBak).

TepMUH «Mecok» UCMONb3YETCA B HACTOALWEM MOANYHKTE ANS BCEX HECBA3HbLIX KPEMHUCTLIX rpyHTOB. OTAENBHLBIE
WCKMNIoYeHns paccMmatpuBaloTes B A.6.4 (kapboHaTHble neckun), a Takke B A.8.1.4.2.7 (rpaBun).

3HaveHMs KoadhPULMEHTOB HageKHOCTU MO HecyLlel cnocoBbHOCTH, KOTOpble JOMKHbLI MCMONb30BaTLCA NpY pac-
yeTax rno metoaam, obeyxxaaemeim B A.8.1.4.2, B A.8.1.4 He npusoaaTca. [py BeINONHEHUW NPOEKTHLIX PACYETOR ANs Kax-
A0 pacyeTHoW cUTyaumMm HeobxoamMmo 060CHOBaTbL BOZMOXHOCTE NPUMEHEHUS KO3 MLUNEHTOB HAAEXKHOCTH, YKa3aHHbIX
B [4], N1 HeoBXoAMMOCTE NPUMEHEHWS OPYIMX 3HAYEHUN.

[ns noBbilWEHWA HageKHOCTM PacyEeTOB HecyLLen cnocobHOCTH credyeT MCnonb3oBaTh HATypHbIe JaHHble No 3a-
Buske cBaW (OaHHble MHCTPYMEHTANbHbIX M3MEpEeHWi). [lononHuTenbHbIE yKa3aHna no 4aHHOMY BOMPOCY NPWMBEdEHb! B
pazgene 9 u A.9.

A.8.1.4.2 MeTtogp! oLeHKM HecyLlel cnocobHocTM cBait Ha ocHoee CPT

A.8.1.4.2.1 Obwue nonoxeHns

B 8.1.4 npegctaBneH npocTol METOA OLEHKN HecyLLen cnocoBHOCTY CBall B HECBA3HbLIX TPYHTaX, KOTOPLIA ABMAETCA
MoaudmKaumein MeTodoB, PeKOMeHA0BaHHbIX npexae. [JaHHble UCMBbITaHUIA NO Harpy>KeHWK CBall B HECBA3HbLIX TPYHTax
noKasbIBakoT, 4YTO pasbpoc oLeHoK HecyLlel cnocobHOCTW Ha OCHOBE NPOCTOro MeToda, onucaHHoro B 8.1.4, MoXeT oka-
3aTbca Donee 3Ha4YMTENbHBIM, YeM ONA CBal B MUHUCTLIX rpyHTax [130], [131]. 311 QaHHble TakKe NOKasblBalT, YTO
MeTo[, onucaHHeIN B 8.1.4, ABNAETCS KOHCEpBATUBHLBIM A8 Cny4yasd KOpPOTKUX MOPCKWUX cBaK (ONWHON MeHee 45 M, unu
150 chyTOB), HArpyKEeHHbLIX CXUMAIOLLEN HAarpy3Kon, B MMOTHLIX M OYeHb MMOTHBIX Neckax U MOXeT OKalaTbCH HeKoHcep-
BaTMBHbIM BO BCEX APYrnx cutyaumsax. [oatomy Npu NpoekTupoBaHin yHOaMeHTa B CUTyauuaX, Korga MOXHO 0XnaaTh
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HeKOHCepBaTWBHbIE pesynbTaThl, AWM B CUTYauUMAX C HEODbIYHBIM FPYHTOBLIM pa3pe3oM, HeobxodMMo KOMMeHcupoBaTb
MPUCYTCTBYIOLUME HEOMPeAEeneHHOCTM NyTeM BbiBopa KOHCEPBATUBHLIX 3HAYEHWIA MPOEKTHBIX napameTpoB u/unu Gonee
BbICOKMX 3HAYeHWA KO3(DDULMEHTOB HAAEXKHOCTU NO Martepuany unuv Hecyllen cnocobHocTu. Takol noaxon B Nepeyto
ouyepedb HeobxodWM, KOrda B MOBUNMU3ALMM MAKCUMAarEHOTo COMPOTUBMNEHNA TPYHTa MMEET MecTO nepepacnpefeneHue
Hanps>XeHWin B rPyHTOBOM MaccuBe, YTO MOXEeT NPUBOAMTE K CKa4ykoobpasHomy (Mo Xpynkomy TUMy) paspyLUeHnio — Kak
HanpuMep, AnA cry4as ¢ KOPOTKMMW CBAasMW NPU BbiAepruBalolleil Harpyske. B pacyeTHbin nogxoq 6binv BHECEHb 13-
MEHEHWUS C LieNbHo UCKMIYEHWS NOTEHUWANbHOro Nony4eHUs HEKOHCEPBATUBHBIX Pe3ynsTaToB.

B A.8.1.4.2.1—A.8.1.4.2.5 npeacTaeneHbl coBpemMeHHble 1 Bonee HagexHble MEeTOAbl OLEHKW HecyLei cnocobHo-
CTU CBal Ha OCHOBE AaHHbIX cTathdeckoro CPT-3oHAMpoBaHWs. Bece 3t meToabl OCHOBaHbBI HA MCNOMB30BaHUU MPAMBIX
KOPPEnALUOHHbBIX 3aBUCMMOCTEN MEXKAY 3HAYEHUAMW YOENBHOMO TPEHUS Ha GOKOBOW NOBEPXHOCTH CBAl M HECYLUEN Cro-
COBHOCTW CBal MO TOPLY CO 3Ha4YeHWAMM COMPOTUBINEHNA BHEAPEHWIO B IPYHT KOHyco0oBpasHoro aoHaa.

Bknaael TpeHna Ha BokoBoW noBepxHOCTW W No6GOBOro CONPOTUMBNEHWS PYHTA MO TOPLOM B MTOFOBYIO HECYLUYHO
cnocoBHOCTE CBaW CYMTAKOTCH HE3aBUCUMbBIMKM ApPYr OT Apyra. [oaToMy BO BCeEX MeTOAax penpeseHTaTUBHbIE 3Ha4YeHus
OCEeBOW HecyLlen cnocoBHOCTU cBau NpU cxaTum (erc) U MpU pacTsKeHUN (Qr,t)’ Ansa cny4asi cBau co chopMUpPOBaHHON

rPyHTOBOW NpOBKOW onpenensnTca no dpopmMynam:
Q=Q+ Q,=aD[f(z)dz +q Ay, (A.40)

Q= Q=D f(z)dz, (A.41)

roe Q. — penpeseHTaTMBHOE 3Ha4YeHWe Hecyllel CocoBHOCTI CBau NpU CxXaTuu (B eAnHULEX CUnbl);
Q,y — penpeseHTaTUBHOE 3Ha4eHUE HecyLlel CnocoBHOCTY CBaun NpU pacTsKeHUN (B €AMHULIAX CUTbl);
Qf . — PenpeseHTaTMBHOE 3HAYEHe HECYLLEN CIOCOBHOCTH CBayn NO BOKOBOW NOBEPXHOCTU MPK CXaTuK (B €AMHULIAX
CcUnbl);
Qfy — PEenpe3eHTaTMBHOE 3HAYEHUE HECYLLel CNocoGHOCTU cBau No BOKOBOW MOBEPXHOCTH MPWU PaCTHKEHUM (B
eanH1Lax cunbl);
Qp — penpe3eHTaTMBHOE 3Ha4YeHWe HecyLlel cnocoBHOCTK CBau No TOPLIEBOI NOBEPXHOCTK (B eAMHULaX CUMbl);

f(z) — pac4eTHOE CONPOTMBNEHNE TPYHTA MO GOKOBOI MOBEPXHOCTHOCTW CBaW Ha rnybuHe z npu okatvn (yaernbsHoe

NOBEPXHOCTHOE TPEHMWE NPU CRUMALOLLEN Harpy3ke), KoTopoe ABnAeTcs pyHkunen rnybrHbl, hopMbl ce4HeHNA
CBau W recriorM4eckoro paspesa (B eAWHVMLAX HanpsBKeHus ),

f(z) — pacdyeTHoe CcOnpoTMBIIEHUE TPYHTA MO GOKOBOWM MOBEPXHOCTHOCTW CBaw Ha rybuHe z mpu pacTsHKeHnw
(yAeneHoe nNoBepXHOCTHOE TPEHWE MPW BbIAEPrUBAIOLLEN HAarpyske), KoTopoe aBnaeTca yHKuMer rnybuHebl,
hOpMbl CEYEHUS CBaWU M rEONOMMYECKOro paspesa (B eQnHULax HanpshkeHus);

Z — paccTosiHWe, OTCYUTHIBAEMOE BHU3 OT MCXOAHOIO YPOBHS MOBEPXHOCTWM MOPCKOro AHa (M);
g — pacyeTHOe CONpPOTMBMEHWE rPYHTa Nod TOPLOM CBau (B eQuHULExX HanpsiKeHws);
D — HapyxHbIli guameTp cBau (M);

pile — obuwasn nnowane Topua ceau (Nnowade 6pyTTo cBau), Apile =1D2/4 (M2).

lMockonkky KOMMOHEHTa HecyLwel cnocobHocmuU 3a cyem TpeHns, Q;, paccYUTLIBAETCA NYTEM YNCNEHHOTO MHTerpy-
poBaHWA (CYMMUpOBaHWSA) No AMNWHE CBau, TO UTOroBble pe3ynbTaThl YyYBCTBUTENbHBI K MCMOMb3yeMoMY Liary (npupatle-
HWUK) rMyOKUHbI, B 4aCTHOCTU, NS MeToAoB Ha ocHoBe CPT-30HaupoBaHns. PekomeHayeTtcs, 4ToObl npupatleHue rryouHsl
Ana Metofos Ha ocHoBe CPT-3oHaMpoBaHus cocTaBnano BenuyuHy nopsgka 1/100 ot anuHel cean (Mnu MeHee). B niobom
cny4yae npupaileHue rmybuHel He gomkHo npeebiwats 0,2 m (0,5 dyToB).

YeTbipe pekoMeHayeMblX HACTOALMM CTaHAApPTOM METOAA OUEHKU Hecywel criocobHocmu ceall Ha OCHOBE OaH-
Helx CPT-3oHOMpoBaHWA BKNO4YaOT B ceba:

- MeToa 1 — ynpoweHHblr MeTog ICP-05 (onucaH Huxe);

- meTog 2 — meTog «Offshore UWA-05» ([132], [133]);

- Mmetog 3 — metop «Fugro-05» ([132], [134]) u
meTod 4 — metog «NGI-05» ([132], [135]).

Meton 1 npencraBnaeT cobol ynpoLleHHY BEPCUI0 pacHeETHOrO MeToAa, pekoMeHaoBaHHoro B [136], a meTop 2
ABnNseTcA ynpouleHHon Bepcuei metoga UWA-05, npumeHaemoro gns Mopckux cBaw kpyrnoro cedeHua. Metoabl 2, 3 n 4
06obueHbl B [132]. He gonyckaetcs 6paTe KOMNOHEHTLI HecyLL el cnocoBbHOCTU Mo BOKOBOW NOBEPXHOCTU U NO TOPLEBOH
NMOBEPXHOCTN M3 pasHbix MeToaoB. Hinke cHavana gaetcs obuiee onvcaHvwe MeTtogdos 1, 2 v 3, nocre Yero NPUBOAMTCS Mo
oTAenLHOCTU NoapobHas MHopMaLmMs No KaxKgoMy MeToay.

®opmynel ANs onpefeneHvs yaensHOro NOBEPXHOCTHOTO TPEHWUS AN CBal KPYrnoro CEHEHUS € OTKPBLITEIM KOHLOM
ana metoges 1, 2 v 3 MoryT cuMTaThCs cneynansHbIMU BapuaHTamm obuen hopMynbl:

A

: a E—z XIE [ ol =2 1 3T
f(z)= uqc(z)[gg;(g] A [max(T,v) (tande, ) mln( 5 -7,1] ; (A.42)
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roe B gononHeHwe K npegblaywmm onpegeneHnam:

f(z) — pacyeTHoe conpoTUBNEHKe rpyHTa no 6OKOBOWM NMOBEPXHOCTHOCTM CBau Ha rMybuHe z (yaenbHoe NOBEepXHOCT-
HOe TpeHue), KOTopoe ABNAETCA hyHKUMEN rMyDunHbI, (OPMbI CEYEHUSA CBaW U reofIorMv4eckoro paspesa (B eau-
HULLAX HAMPSKEHNS);
g.(z) — conpoTUBneHne rpyHTa, nony4yeHHoe ¢ nomollbio CPT-3o0HANpoBaHuA Ha rmy6uHe BHeOpeHWs Z (B eduHMLax
HanpsKeHns);
¢',(2) — appexTBHOE BEPTMKANBHOE HAMPSXKEHWE B rPYHTE Ha rmyBuHe z (B eAnHULEaX HanpsiKeHns);
p, — atMoccepHoe AaBneHue (QonyckaeTca UCNonb3oeaTk 3HadeHne p, = 100 kla);
A, — K03hULMEHT BOAOM3MELLEHNA cBau, A, = AW/Apile =1 - (Di.’D)z, rae A, — nnowaae HeTTo CTanbHOW cBaw,
A, = (n/d)-(D? - Diz) (M2), D, — BHyTpeHHuiA onameTp ceaun, D, =D —2 WT (m), WT —TonwmHa cTeHoK ceau (M),
L — 3arnybneHHas ANWHa cBaun HWXKe NepBoHavansHoro gHa mMops (M);
ds, — YFON BHYTPEHHEro TPeHWs Ha MOBEepPXHOCTW pasfena Mexay rPyHTOM W CTEHKOW cBan (nonydaemblid B
UCMbITAHUAX C NOCTOSHHBIM 06 BLEMOM).
PekomeHaoBaHHbIE 3Ha4YeHUs A5 NapameTpoB, a, b, ¢, d, e, U 1 v, ANA Cy4YaeB CXXMMAaKLLEN U pacTArMBakoLLen
Harpyaku npueegeHsl B Tabnuue A.3.
[ononHutensHble pekoMeHaaLMn No BLIYUCTIEHVKO YOEMNBHOr0 TPEHUS U COMPOTUBMEHWSA TPYHTA No4 TOPLOM CBau
ANA BCcexX YeTblpex meTonos Ha ocHoBe CPT-3oHanpoBaHua npeactasnedol B A.8.1.4.2.7.

Tabnuua A.3— 3HadyeHuA napamMeTpoB yAenbHOro TpeHua Ha BOKOBOWM NOBEPXHOCTY ANA 3a6MBHbBIX CTANbHLIX CBal C
OTKpbITEIM KOHLOM anda metogoB 1,21 3

[MapameTtp
MeTop
a b c d e u | v
MeTopg 1:
ckaTHe 0,1 0,2 04 1 0 0,023 4/A
pacTsxeHue 0,1 0,2 04 1 0 0,016 4 /A
MeTopg 2:
cKartue 0 0,3 0,5 1 0 0,030 2
pacTaxeHue 0 0.3 0,5 1 0 0,022 2
MeTopg 3:
cxarme 0,05 045 0,90 0 1 0,043 2JA
pacTskeHue 0,15 0,42 0,85 0 0 0,025 2/A

A.8.1.4.2.2 Meton 1

[na onpepeneHns Hecyller cnocoBbHOCTM No BOKOBOW M TOPLIEBO MOBEPXHOCTU MOTYT ObITb UCMOMNbL30BaHL! Cre-
ayloLlire pekomeHgauum:

a) Hecyuwasa cnocobHoCTL No BOKOBOW NOBEPXHOCTU (TpeHue):

- B [136] npegcTtaBneH nodpobHLbIN 0630p BhINOMNHEHHBIX B MMnepckom konnemxe [lloHgoHa (Imperial College,
London) nccnegoBaHWin MO KpUTEPUSAM NPOEKTUPOBaHWA BEPTUMKANbHO HarpyXeHHbIX CBal B IMWHEe W Necke Ans cryvyaes
C OTKPbITBIM W 33KPBITEIM HUKHUM KOHUOM. [TorHele hopMynbl pacyeTa yaeneHOro TpeHUs Ans cny4yas necka BKIOHaT
BMUSIHUE CBOWCTBA AVUNATaHCUW, KOTOPas, Kak YCTaHOBMEHO, BbIPaXKaeTCH B POCTE 3HAaYeHWUN yaenbHOoro Tpenus. BrnivsaHue
AWnaTaHCUMKM CHKaeTCa Npu yBenuyeHu1 guameTpa cBail. YaenbHOe NOBEepXHOCTHOe TpeHwe f(z) AnA cBal C OTKPbITLIM
KOHUOM, BbluMcngemoe ang metoda 1 no copmyne (A.42) ¢ ucrnonb3oBaHUEM 3HAYeHUA MapaMeTpoB U3 Tabnuusl A3,
ABNAETCA KOHCEepPBaTUBHOW OLEHKOM MO CPaBHEHWIO C pacyeTaMmu No nonHoMmy metofy 1, nockoneky B (A.42) gunaraHcus
He Y4YUTBIBAETCH U 3Ha4YEHWs HEKOTOPbIX NapamMeTPOB KOHCEPBaTUBHO OKPYIMeHbl B 60MNbLUYH/MEHBLLYKD CTOPOHY;

- MCXodHana «nonHasy pacyeTHas dopmyna ua [7136] MoXeT NPpUMEeHATLCA NP YCIOBUK, YTO UCnonbaytoTca Bonee
BbICOKME KO3 (hULNEHTBI HAAEXKHOCTI Mo HecyLwen cnocobHocTn, ocobeHHo Ansa ceail manoro auameTpa (D < 0,76 m, unun
30 gonmoB). ObeyxaeHue ocobeHHOCTEN NPOEKTUPOBaHUA CBaW B paMKax nogxoda Ha OCHOBE KpUTepUs HaOeXHoCTH ¢
ucnonb3oBaHWeM «nonHoro» metoga 1 npueeneHo B [127] u [136].
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b) Hecywasn cnocobHOCTL CBai No TOPLEBO MOBEPXHOCTH:

- 3Ha4yeHWn yaensHON Hecyllen cnocoBHOCTU rpyHTa nog NATON CBaw, g, ANs CBail KPYrnoro CEYEHNS € OTKPbITHIM
KOHLIOM COOTBETCTBYET pekomeHaauuam [136], cornacHo KOTOPLIM yAenbHas Hecylwas cnocoBHOCTE MO TOPLEBOW NOBEPX-
HOCTM ANng cnydas ccpopMMpOBaHHOW rPYHTOBOW Npobku onpedenseTcs no opmMyne

D
49 =08cav15D [0-5 -0,25logyo [ DopT )] 20,199, av 150! (A.43)

roe B gononHeHue K obwmum obosHaveHuam, npueederHHbiM B A.8.1.4.2.1, ncnonbayloTca cnegyoLme:

Qcav15D — CPedHee aHadeHue g (z) B Crioe rpyHTa, 3aknio4eHHOro B MHTepBeane OT «HUWKHWIA Kpai ceaum MUHyc 1,5D»
00 «HWKHWIA kpan cean nmoc 1,5D»:

T ez an)
Jeav5D = 9. (2)dz [/(3D);
L-1,5D )
Depr — ouameTp soHda CPT, B cooteetcTeun ¢ FOCT P 59996 Depr = 36 MM ANA CTaHOAPTHOMO KOHyca C Mno-

Wwanbko ocHoBaHus 1000 MmZ;
- B [136] ykazaHo, 4YTo HecyLlaa cnocoBbHOCTb MO TOPLIEBOW MOBEPXHOCTM ONPenenseTcsa Kak ansa crnyvas ccopmu-
poBaHHOI rpyHTOBOM npobku (T. e. GepeTca cedeHue BpyTTO), T. €. OTNOP TPYHTA, g, AEACTBYET NO BCEMY MOMEpevHOMY
CEYEHWI0 CBau. YCNOBMEM KOPPEKTHOCTMW TaKoro NpeanonoXeHust ABNAETCH BbINOMHEHME OBYX CNEeOyOLWMX YCNOBWIA:

D <2(D,-03), (A.45)

D)k o,oes"cT{z), (A.46)

roe D, — oTHocuTenbHaa NNoTHOCTL necka (0 = D, < 1,0).

Mpumeuvanne — dopmyna (A.45) sanmcTBoBaHa u3 [136], rae ona metoga 1 Gbina nony4veHa oueHka, 4To
MaKCUMarnbHbIA BHYTPEHHUIA AMaMeTp CBau, Npy KOTOPOM elle dopmMupyeTca rpyHToBas npobka, paeeH 1,4 m. OgHako
HaKOMMEHHBIA OMbIT NOKA3bIBAET, YTO B MOPCKWMX CBaAX C CYLUECTBEHHO BONBLUMM BHYTPEHHUM AMamMeTpoM Takke chopMu-
pyeTcs rpyHTOBas npobka;

- ecnv Kakoe-nmbo 13 OByX BblLLEYyKa3aHHbIX YCIIOBMI HE BbINONHAETCA, TO cBas BygeT pabotarb Kak Ans crny4as ¢
OTKPbITBIM KOHLIOM, W TOrga A5 BeIYUCNEHUS HECYLWEW cnocoBHOCTU No TOPLEBOW NOBEPXHOCTW CNedyeT UCNoNL30BaTh
dopmyny (A.47):

Q,=n(D- W) WTq, (A.47)

tip?
rae g, i — YAENBHOE COMpOTUBNEHME rPYHTA MOf KOHYCOM Ha YpOBHe TopLa cBau;

- ecnv Hecywas cnocobHOCTE CBau MO TOPLIEBOM NOBEPXHOCTK, BblYMCNEHHan no cdopmyne (A.43) ana cxemsbl ¢
3aKpbITbIM KOHLOM, OKa3blBAETCA MEHbLUE 3Ha4eHWs, BbiMMCNeHHoOro no copmyne (A.47), TO Npy NPOEKTMpPOBaHWN UC-
nonb3yeTca nocnegHee.

A.8.1.4.2.3 Metopg 2

[na onpepeneHua Hecylein cnocobHocTy Mo BOKOBOW 1 TOPLUEBON NOBEPXHOCTU MOTYT ObITh MCMONL30BAHLI Cne-
OyioLLMe pekoMeHaaumm:

a) Hecywasa cnocobHOCTL No BOKOBOW NMOBEPXHOCTU (TPEHUE):

- B [132] npeactaeneH noapobHbiid 0630p BbINONMHEHHLIX B YHUBepcuTeTe 3anagHoin Asctpanum (the University of
Western Australia) uccneqosanuil No KpUTEPUSIM NMPOEKTUPOBAHWSA BEPTUKANbLHO HAarpy>XeHHbIX CBall B KDEMHUCTOM MECKe
OTs CMYYaeB C OTKPBLITLIM U 3aKPbITBIM HUKHUM KOHLIOM.

MonHeIv MeTon pacyeta ([132], [133]) yaensHoro TpeHUsi Ha HOKOBOW NOBEPXHOCTWU CBAW KOMbLEBOIO CEYEHUA BKIIO-
4YaeT KOMMOHEHTY, YYMTbIBaKLWYK GnaronpuaTHbI adphekT gunataHcuM (aHanoruyHo metogy 1), a Takke aMnMpuyecKui
YNEH, YYUTHLIBAIOLMIA BO3MOKHOCTL BO3HMKHOBEHWS HE NONHOCTBHIO CCHOPMMPOBAHHOW rPYHTOBOW Npobkn B xone 3abuekn
ceaw;

- aBTopbl paboThl [133] pekoMeHOYT NpU pacyeTax MOPCKMX CBai He y4UTbIBaTk yKasaHHble BbnaronpusitHble dhak-
TOpbI (AMnaTaHCUIo U YacTUYHOE 3aKpbITUE KoHUa cBau). B Takoi cutyauum pacyeTtsl No MeToay 2 cnegyeT BhINOMHATL No
dopmyne (A.42) 1 3Ha4yeHUsaM napameTpoB 13 Tabnuubl A.3;

- MCXogHasa «nonHaa» pacdetTHas chopmyna ua [132] MOXeT NPUMEHATLCA NPKW YCNOBWK, YTO UCMONb3yKTCA Bonee
BbICOKME KO3(hULMEHTLI HALEXHOCTI MO HecyLen cnocobHocTH, ocobeHHo Ang cear manoro gnametpa (D < 0,76 m, unu
30 gronmor). ObcyKaeHne ocobeHHOCTEW NPOEKTUPOBaHWS CBaW B pamMKax noaxona Ha OCHOBE KpUTepus HageHOCTH C
MCMOMNbL30BaHNEM «MOMHOro» MeToda 2 npueeneHo B [132];

b) Hecywasa cnocoBHOCTE cBal No TOPLEBOW MNOBEPXHOCTK:

- B [132] n [133] npeanoxeHbl pacyHeTHble (hOpMYIbl ANA OnpeaeneHns penpeseHTaTUBHBIX 3HaYeHUA yaoenbHON
HecyLlen cnocobHOCT CBal KPYIoro CEYEHUs C OTKPbITbIM KOHLIOM ANA CryYas NoNHOCTbH ChOpMUPOBAHHOW TPYHTO-
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BOW NpoBKM. «[onHbIA» METOL pacyeTa BKIIOYAET IMAMPUYECKUIA YNeH, OTpax}arLnii bnaronpuaTHbIA ahPekT YacTUYHO
thopmupyioLleiica B xoge 3abusku cean npobku. Mockonkbky B [130] n [133] pekomeHayeTcs npu pac4eTax MOpPCKUX CBan
He y4nThbIBaTh 3TOT addeKT, TO B paMKax MeToAa 2 MOXeET DbiTb peKoMeHOoBaHAa crieayiollasa pacyetHaa coopmMyna, npea-
ronararllas UCnonb30BaHWe CXembl paboThl CBaW C 32KPbIThIM KOHLIOM:

4= a150 (0,15 + 0,45 A), (A.48)

roe B gononHeHue k obwmm obo3HaveHsM, npuBegerHsiM B A.8.1.4.2.1, ucnonk3ytoTca cnegyrowime:

c.av.1,50 — CPeOHee 3HayeHve q.(z) B cnoe rpyHTa, 3aKNi4YeHHOr0 B UHTEpBane OT 3HaYeHWUs «HWAKHWIA Kpaii cBan MUHYG
1,5D» 0o 3Ha4YeHns «HWXKHWIA Kpan cBan nnwc 1,50»:

L+15D

QcavasD = J qz (Z)dz I(3D);
L-15D

- MOCcKONeKy B MeTode 2 npeanonaraercs, YTO CUTyaums ¢ OTCYTCTBMEM UMW HanWyMeMm He MOMHOCTLI chopMUpo-
BaHHOW rPYHTOBOW NpobKu NpW CTaTMHECKOM HarpyXeHuu SBMAETCA MCKMIoYeHWeM ONA CTaHOapTHbIX MOPCKWUX CBaW, To
METOA He NO3BONAET BbINOMNHWUTL PacyeTbl AnA cBai, paboTalowmx No CXeMe ¢ OTKPbITbIM KOHLOM. 3Ha4yeHve yOernsHon
HecyLel cnocobHOCTKU rPyHTAa, g, BelYUcnseTcs no copmyre (A.40), NoaToMy omiop epyHma OencTBYeT Mo BCcemy none-
PEYHOMY CEYEHUIO KOHLa CBaW. MIcnonb3aoBaHUe BENUYWHBI g 5, 4 5p B Popmyne (A.48) He peKOMEHAYETCA ANA necHaHblx
OCHOBaHUIA, TAe 3HaYeHns g, NnonyyYexHsle ¢ nomoLwsio CPT-30HAMPOBaHNA, AEMOHCTPUPYIOT 3HAYNTENBHLIE BApUaLMX
noBnM3ocT OT HAKOHEYHMKA CBaW UMW KOTAa BHEOPEHWE CBauW B HECYLLMIA CNOW COCTaBNAET MEHEE NATW AMaMETPOB CBau.
Ons Taknx cutyaumnin B [133] npuBogaTcs ykasaHus no BelGopy COOTBETCTBYIOLLETo CPEaHEro 3Ha4YeHUs g, 4nA MCnors3o-
BaHUst BMECTO G, 51 5p-

A.8.1.4.2.4 Meton 3

[na onpeneneHna Hecyllel cnocoBHOCTM No BOKOBOW WM TOPLIEBOW MOBEPXHOCTU MOTYT BbITh UCMOMNL30BaHE! Cre-
Aaylolire pekomeHgaumm:

a) Hecywas cnocobHocTb Mo BOKOBON NOBEPXHOCTH (TPEHKE):

- MeTog 3 aBnaeTcs Moavdukaumnen metoga 1 ([737]). Popmynel AnA pacyeTa yaeneHoro TpeHns B pabotax [137]
1 [7134] 61N HaneYaTaHbl ¢ OWMBKaMK, NO3TOMY He AOMMKHb! UCNOMb30BaThCA B MPOEKTHBIX pacyeTax. [paBunbHble dop-
MyIbl NpedcTaeneHsl B [132] M cooTBeTCTBYIOT hopmyne (A.42) 1 3Ha4eHUAM napaMeTpoB 13 Tabnuubl A.3;

- @aHanorn4Ho «MofiHoMy» MeTody 1 M «MOMHOMY» MeToAY 2, NPW UCMOoMNb30BaHWN MeToda 3 TakKe peKoMeHayeTcs
nNpUMeHATL Bonee BbICOKWME 3HAYeHUA KO3ULMEHTE HAOEKHOCTU No Hecyweld cnocobHoctu. ObeyxaeHue ocobeH-
HOCTEW MPOEKTUPOBaHWA CBall B paMKax NMoaxofa Ha OCHOBE KPUTEpWs HadeXHOCTW C MCMOoNb30BaHWeM Metona 3 npu-
BegeHo B [137];

b) Hecylas cnocobHOCTL CBal No TOPLIEBOW MOBEPXHOCTH:

- MeToguyeckoe oboCHOBaHWE penpe3eHTaTMBHOIO 3HaYeHus yaensHON HecyLle cnocobHOCTH CBaii N0 TOPLEBOK
NnoBepXHOCTU B pamMKax metoaa 3 npenctasneHo B [137] 1, B 06obuleHHol dopme, B [134]. PenpeseHmamugHoe 3HadYeHne
yaenbHOM HecyLwen cnocobHoCTK 4NA cBaw, ANs KOTOPbIX NpeanonaraeTcs cxema paboThl C 3aKpbiThiM KOHLOM, onpeae-
naetcs no gopmMyne

& 05
q-= B,Spa( “;’; 5'3) Al (A.49)

rae B gononHeHve K obwmm obo3HaveHusm, npuBegenHsiM B A.8.1.4.2.1, ucnonk3yoTca cnegylowme:

Gcav.1,50 — CPedHee 3HayeHue q(z) B croe rpyHTa, 3aKo4eHHOro B MHTepBarne OT «HWKHWIA Kpail cean muHyc 1,5D» no
CHWXHWA Kpaw ceaw nnioc 1,5D»;

- 1 MeToa 2, 1 MeTod 3 He npennaralT pacyeTHbIX OpMyn AnA Hecylwen cnocobHOCTM No TOpLEBOW NOBEPX-
HOCTM AN criydaa paboTbl CBau MO CXEME C OTKPbITbIM KOHLOM, MOCKONLKY B TUMUYHOM Cllydae B MOPCKUX CBasx npu
CTaTMYECKOM HarpyeHun opMupyeTcs NofIHOCTLI0 pa3BuTas rpyHToeas npobka [137]. Cxemy paboThl CBau C 3aKpbIThbIM
KOHLIOM BcreacTeue hopMUpOBaHNUSA FPYHTOBOW NPOBKM peKkoMEHAYETCH UCNONb30BaTh NPY BLINOMHEHWN XOTS Bbl 0AHOMO
13 CNeayrLnx YCroBWiA:

- COBOKYMHas TOIMLUMHA CMNOEB Mecka B rpyHTOBOW Npobke npeBbIwasT 8 m,

- 3Ha4eHue Hecyllen cnocobHOCTH CBau NO TOPLIEBON NMOBEPXHOCTH, Qp, OrpaHUYeHo CreayoLLen BEMUYMHON:

Q= Qf,i,dayeLSID' (A.50)

rae Qf gay — PEMPE3EHTATUBHOE 3HAYeHWe CYMMapHOW CUIbl TPEHUS Ha BHYTPEHHEW MOBEPXHOCTU CBaW, KOTOpoe
NOpPOXOaKT Yy4acTKW IMWHbI B Npeaenax rpyHTOBOW Npobku (B egMHULAX CUIbl);
L, — AanvHa npo6ku B Npeaenax croes necka (M);
- cuna TpeHusi, MopoXxJaemas y4yacTkamit MMuHbl B npeaenax rpyHToBoi npobkn, Qj o, MOXET BbiTh OLIEHEHA C
MCMNOMbL30BaHNEM NOAX0Aa, aHaNorM4YHOro TOMY, KOTOPLIA PEKOMEHOYETCS ANA OLIEHKW HEeCYLLEl cnocobHOCTY No BOKOROIA
NMOBEPXHOCTW ANA cBau, 3abMBaeMON B IMMHMCTOE OCHOBaHWe (cM. 8.1.3);
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- thopmyna (A.50) cnpaeeanuea A4 NOMHOCTLI0 APEHUPOBAHHOMO COCTOAHMA MecKka B rpyHTOBOW npobke ceaw.
Pac4eTHble COOTHOLLEHMA ANA CNy4YaeB HeAPEHUPOBAHHOW UMM YacTUYHO APEHUPOBAHHOW Nec4aHown NpobKM npeacTas-
neHbl B [138];

- ONs BO3MOXHOW B UCKIMKYUTENBHLIX crydasx paboTbl CBaW MO CXEME C OTKPLITLIM KOHLOM pekoMeHgauuu no
OLEHKe Hecyllell cnocobHOCTM cBau MO TOPLEBOM NOBEPXHOCTW AN Cry4as NMorHOCThI0 APEeHMPOBAHHBIX YCMOBWUIA Npu-
BegeHbl B [137] 1 [139].

A.8.1.4.2.5 Meton 4

Ins onpeneneHua Hecyllei cnocobHOCTH No BOKOBOI 1 TOPLEBOW NMOBEPXHOCTU MOTYT ObITb UCMONBL30BaHbLI Crie-
OyioLLMe pekoMeHaaumm:

a) Hecywasa cnocobHocTs No 6OKOBOWM NOBEPXHOCTU (TPEHUE):

- Penpe3eHTaTUBHbIE 3HAYEHUA YAENBHOTO MOBEPXHOCTHOMD TPEHWA ONA chny4as BbipblBalolen Harpysku, fi(z), u
CKUMaloLLen Harpyaku, f(z), Ana 3abUBHbLIX CTalbHbLIX CBA KPYIMOTo CEYEHUA C OTKPbITLIM KOHLIOM, COOTBETCTBYIOLIME
meToay 4 , ykasaHbl B [135]:

f(z) = (z/L) p, .FSig Fpe > 010" (2), (A.51)
f(z) =13 (z/L) p, Fsig For > 0,164 (2), (A.52)
roe B JononHeHue K obwmum obosHaveHuam, npueegerHbiM B A.8.1.4.2.1, ncnonebayloTca cnegyoLwme:
Feig = (0'y0 (2)ip,) 22, (A.53)
For=2,1 (D, - 0,1)"7, (A.54)

D, =04n|— %2 504

22 (o}0(z)pa)®® hu3a)

- 3HaveHua D > 1 onyCcTUMbI U OOMKHbI UCMOMNb30BaTLCS B pacyeTax;

- Kak 1 gns «nornHbiX» BapuaHToB MeTofoB 1, 2 1 3, Npuy BeIMOMHEHMW PACYETOB Mo MeToay 4 cnemyer Ucnonb3o-
BaTb Honee BbICOKME 3HAYEHUSA KO ULMEHTOR HAAEKHOCTU MO HECYLLEen cnocobHocTy;

b) Hecywasa cnocobHOCTE CBal No TOPLEBOW NOBEPXHOCTK:

- ONS penpe3eHTaTUBHOMO 3HAYEHUA YOEMbHOW Hecyllel cnocoBHOCTU NO TOPLEBOW MOBEPXHOCTM AMs CBaw C OT-
KpbITbIM KOHLOM, paboTatowein no cxeme ¢ chopMUPOBaHHOM rPYHTOBOW NpobKol B MeTode 4 pekoMeHOyeTcs crneayto-
was popmyna [7135]:

_ 0.7¢c.av15D
== rae (A.56)

TA8 Gcav1,50 — CPEAHee sHadeHme q.(z) B cnoe rpyHTa, 3aKniOYeHHOro B MHTEpBare OT «HIKHWAA Kpain cean MUHYC 1,5D»
00 «HWKHWW Kpah ceawn nnwoc 1,5D»;

D, — oTHocuTenbHas NNOTHOCTL Necka, onpedensemas no gopmyne (A.55);
- 3HadeHua D > 1 gonycTumMbl U OOMKHBI MCMOMNb30BaTLCHA B pacyeTax;
- COMpPOTMBMEHWE BHEAPEHWIO CTanbHbIX CBal KOMbLEBOIO CEYEHWS C OTKPLITEIM KOHLOM B Cry4Yae OTCYTCTBUS MPYH-
TOBOW MPoBKK (Npy aTOM YYMTbIBAETCA CEYEHWE HETTO cBan) cnedyeT onpefensTe C Y4eTOM YOelnbHOW Hecyllel cnocob-
HOCTW MO TOPLEBOW NOBEPXHOCTH, g, (Z), BbIMUCNAEMON No hopMyne

Gw(Z) = 9.(2), (A.57)
W yOernbsHOro TpeHus, fp(z), MeXJy rpyHTOBOW NpoOKoW U BHYTPEHHEW CTEHKOW CBau, BbIMMCISEMOW No chopMyne
fp(z) =31 (2); (A.58)

- B MPOEKTHbLIX pacyeTax Hecyllyl cnocoBGHOCTE CBai Mo TOPUEBOW MOBEPXHOCTW HEOBXOAMMO MPUHUMaTL Kak
MEHbLLEE W3 BEMWYKMHBI ¢, COOTBETCTBYIOLLEN CXEME C 3aKPbITEIM KOHLOM [(hopmyna (A.56)], 1 conpoTUBNEHUA BHEAPEHUIO
no cXeme C OTKPbITEIM KOHLOM, onpegensiemoro no dopmynam (A.57) n (A.58).

A.8.1.4.2.6 OueHka 3Ha4YeHMWIA XapaKTepUCTUK rpyHTa

B pamkax uHeHepHbIX U3bICKaHWA Ha NioLladKke CTpoUTeNbCTBa AOMKHEI ObITh NoMyYeHbl Bce HeobxoauMble OaH-
Hble, OMUChIBaKOLLWE NPOCTPAHCTBEHHYIO M3MEHYUBOCTL (B MiaHe ¥ Mo BEPTMKanM), rpaHnLbl U 3HAYEHUS XapaKTepUCTHK
FPYHTOB BO BCEX CMOSAX paspesa.

Insa noboro pacyeTHoro metoda Ha ocHoBe CPT-30HAMPOBaHUSA BblMMCNAEMblEe 3HAYEHWA HecyLlen crnocobHOCTH
CBal B Necke Hanbonee YyBCTBUTENbHbI K pe3y/ibmamam Cmamu4yeckoz0 30HOUpo8aHusi (BenuyvHe ConpoTUBNEHUS rPyH-
Ta Moj, KOHYCOM NEHeTpPoMEeTpa) g, 8 TAIKE, B HECKOMLKO MEHbLUEI CTEMNEHU, K BenuyuHam tgé.,, v o' ;. Kavectso oueHku
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HecyLlel cnocobHOCTK CBal 3aBUCUT Kak OT KOPPEKTHOCTY MOLENU, Tak U OT TOYHOCTM NPUHUMAaEMbIX 4TS pac4eToB 3Ha-
YeHu NnapameTpoB. Huxe npuBoasaTca pekoMeHaaumm no Belbopy COOTBETCTBYHOLMX 3HAYEHWIA NapaMeTpOoB:

a) BenuuuHa q(z):

B CPT-uCnbITaHUAX BenuuMHa g.(Z) NOmKHa M3MepAaTbCHA C MOMOLLBK obopynoBaHMA U npoueayp, COOTBETCTBY-
towmx nonoxeHuam MOCT P 59996. B yactHocTk, B [OCT P 59996 pekomeHAOBaHO NpPUMEeHeHWe 30HOO0B C KOHYCOM C
MroLLaabio NONepeqHOro CeYEHNs B OCHOBaHUM B AvanasoHe 500—2000 mm2 1 ckopocTb BHeaperns (20 + 5) mm/c;

- cnegyet OoTMETUTb, YTO MeToAdbl pacdeTa Ha ocHoBe CPT-ucnbiTaHuid ObinNn BepuuLMpoBaHbl ANs 3HaYeHUin
Harpysok, q., Ao 100 Mla. [ina cnyyaa neckoe npy Gonee BLICOKUX Harpyskax NpUBOAMMbIE Aanee MeToAbl MOryT BbiTh
MCMOMb30BaHbl TOMLKO NpPU AOMNONHUTENBEHOM 0BOCHOBaHUN;

- HenpepbIBHO M3MEPAEMbI NPodunb 3HaYeHUn g (z) ABNAeTcA NpeanoyYTUTENbHBIM MO CPABHEHWMIO C WHTeprno-
NMPOBaHHBLIM KYCOYHO-M3MepeHHbIM npodunem. Ho B obLem crnyyae ero He ygaeTcs NOCTPOMTb B MOPCKUX YCMOBUSIX C
MOMOLLIbIO CKBaXUWHHOWM ycTaHoBkM CPT gna 6onblinx rmybuH BHeOPEHUSA. 3TO NPOMCXOOUT M3-3a Takux (hakTopoB, Kak
OrpaHUYeHHOCTb XoAa LWTaHr/Tpyd Wunum 4oCTUKEHME MaKCcKMManbHoro conpoTtuenenns. Korga tpebyoTcs HenpepbiBHbIE
UnK BNuakne K HenpepbIBHLIM NPOdUNKU q(Z), MOXHO NPUMEHSATE CXEMY WUCMLITAHUIA C YACTUYHO NepeceKkalowuMmMcs uH-
TepBanamu CPT-UcnbITaHWUiA;

- B Cny4Yae KycouHbIX AaHHbIx CPT-MCrbiTaHMin MOXET MCMOMNb30BaTbCA «COCTABHOW» Npodunb g (Z), Koraa npo-
(hvnb rpyHTa NOApPasfAenaeTca Ha Crou, B KawOOM U3 KOTOPbIX BeNnYMHa g.(z) npegnonaraetcs NUHENHO MEHSAILWERcs
¢ mybuHoi. CocTaeHble Npocunv TpebyloT AONONHUTENBHOW aKKypPaTHOCTU NMPU MHTEPNpeTaunn nonyyaemsix OLEHOK,
0cobeHHO, KOra OHW cofiepaT MakcUManbHbIe 3Ha4eHUs g, B KOHLUEBbIX Toukax xona CPT-3oHaa. B cnyyae, korga mak-
cnmym g.(z) HabrogaeTcs He B KOHLEBOW TOYKE XOAa 30HA&, ANA MOCTPOEHUA YCPEAHEHHOTO (CrNaxeHHoro) npodguns
(1 COOTBETCTRYHILLENO CTAHAAPTHOMO OTKMOHEHMA) MOXKHO MCMNOMNb30BaTh METOL CKOMbL3ALLEro CPeaHero ¢ Nocneaywei
annpoKcMMauWein NonyYeHHbIX AaHHbIX NpAMOoR nvHuen. Ecnn BecTpevatoTes npocnow 6onee cnaboro matepyana (Hanpu-
Mep, WM UMK FMWHA), TO NPU UX MOAENMPOBaHUM HEODX0AMMO NPUMEHATL KOHCEPBATHMBHBLIA NOOXOL;

- B CNny4ae, Kora B COCTaBe reoTeXHUYECKUX MCCreq0BaHMi BbINOMHEHbI HECKOMBKO BepTukanbHbix CPT-npoduneii
(HanpuMep, Mo ooHOMY Ha KaXayto onopy NnaTdopMel TUNA «IPKEKET» ), PEKOMEHAYETCA BbINOMHEHWE PACYETOR CRANHLIX
chyHOaMEeHTOR B paMkax Mo KpaiHeil Mepe OBYX MOAXOAOB: Hecyllas CnocoBHOCTb CBali OLIEHMBAETCH, BO-NMEPBLIX, C
MOMOLLIbI0 KOMBUHVNPOBAHHOTO YCPEAHEHHOTO NPOuna g (Z) W, BO-BTOPbIX, ANA K&X4OTO OTAENbHOTO npoduns q(z).
Heobxogmmo cneupansHoe obocHoBaHve Beibopa Hanbonee noaxoaaLlero Npoduna g.(z) n pesynsTUPYIOLWNX 3HAYEHUIA
NpodonbHOW HecyLler cnocoBHOCTU CBail;

b) BenuuuHa o’ 4(2):

- 06bI4HO NOPOBOE JaBneHVe BoAbl B NecKax ABNAETCA rMapoCTaTUYecknM, U B 3TOM criyvae o', paBHo yZ, rae
v'— yOenbHeI Bec rpyHTa B Boge. Mopckue necku o06bIMHO O4eHb NMOTHLIE, YAcTo — aneBpuToBble. B obuwem cnyyae,
NS NECKOB pacyeTHbIE 3HAYEHWS BEMNWUYWMHLI ¥’ HEOBX0OMMO onpedensTs HA OCHOBE NabopaTopHbIX M3MEPEHUIA (C He-
06X0OMMO KOPPEKTUPOBKOW g y4eTa adpdhekTa HapyLeHHOCTHM 00pa3uoB), KOTopble A0MKHbI ObiTb COBMECTUMbBIMU CO
3HAYeHUAMK OTHOCUTENbBHOW NNOTHOGTU, D, onpefensemMoit No 3Ha4eHnam g.(z), a Takke ¢ MakcMManbsHbIM U MUHUMaTb-
HbIM 3HaYEHUAMUW YOENBHOro BECA CYXOro rpyHTa, onpedeneHHbIM1 NnabopaTopHo;

c) napametp D

- B o0llem cry4ae peKOMEHAyeTCs MCMOMb30BaHWe 3aBUCMMOCTU Mexmdy g, v D, npegnoxenHon B [140] ans
neckos Tuna Ticino-Toyura-Hokksund:

=296 2494[ Bﬁﬂz)]o'“ ’ (A.59)

rae p'(z) — adhdpekTuBHOE cpepHee HanpskeHve B Maccuee Ha rnybuHe z, p'(z) = (1/3) [o',4(2) + 2 o'yq(2)], rae o' o(2) —
adheKTHBHOE ropU3oHTanbHOe HanpsiXXeHue B Maccuee Ha rnybuHe z;
p, — atMocepHoe AaBleHWe B TEX e efuHnuax, 4to u p' . (z) u g.(z) (B BonbluMHCTBE criy4aes npu pacyere
MOPCKUX (OYyHOAMEHTOB MOXHO NpuHumats, p, = 100 klMa);

- necok Tuna Ticino npegcTtaBnaeT cobol KpeMHUCTLIV NECOK CpedHEN KpynHOCTU npakTudeckn 6es ToHkogucnepc-
HeIX chpakumia. [ina aToro necka nMeetca AOBOMNBHO nonHas 6asa fanHeix [147]. OaHako oueHka D, ana metoda 4 normx-
Ha BbiTe cornacosaHa ¢ chopmMynoi (A.55). BOMbLWMWHCTBO M3BECTHLIX 3aBUCUMOCTEN q.(Z) — D, HecnpaseAnuebl ONA
aneBpuUTOBLIX NECKOB. [pK 3TOM BENWYWHBI q(Z) ANA TaKWX MaTepMUanos MOryT BbiTk MCMNOMb30BaHbI AN MOMy4eHUA Tak
Ha3bIBAEMOrO 3KBUBAMNEHTHOMO HOPMAanuW3oBaHHOTO COMPOTUBNEHWSA FPYHTA MO KOHYCOM AN YACTOro Necka (CM., Hanpu-
Mep, [142] n [143]);

d) napameTp, tgd_,;

- YTon TpeHus, o, Ha NOBEPXHOCTK pasaena Ang yCcrosus noctosHcTea obkema HeobxoanMmo onpeaensTs Herno-
CpeacTBeHHO B Xxoge NabopaTopHLIX UCMLITAHWIA HAa CABWI. PekoMeHOyeTCca BbINOMHATE UCNbITaHWs B Npubope KonbLeBoro
cpesa, HO TakKe MOXET MCMoMb30BaThCA NpMbop NpsamMoro cpesa. PekomeHgaumm no npoledypam UcrbITaHWin NpuBedeHs!
B [136] u FTOCT P 59996;
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- B Cry4ae OTCYTCTBMSA AaHHbIX MO KOHKPETHOW NnoLuanKe, yron TPeHWsA Ha MOBEPXHOCTW pazgena Ans YCrnoBua no-
cToAHCTBA 06bEMa MOXHO OLeHWBATL Kak hyHKUMo cpeaHero acdekTuBHOro pasmepa yactvu, Dy, Ha OCHOBE peKoMeH-
fauuin [136]. NpUMEHUTENBLHO KO BCEM PacCMOTPEHHBLIM pacyeTHLIM MeToaaM B KauyecTBe BepxHero npedena ans tgog,
pekoMeHayeTca 3HadeHue 0,55 (1. e. &, = 28,8°), kak nokasaHo Ha pucyHke A.9. OOHako Ana Marepuanos co cnabbiMu
YacTULam1 M1 BbICOKON CUMaEMOCTbIO TaKOW NoAxod MOXET NPUBOOAUTL K HEKOHCEPBaTWBHBIM pesynstatam. Ocoboro
BHUMaHWA TpedyioT kapboHaTHbIe Neckn, Ans koTopbix B A.6.4 npuBeaeHbl cneunansHbie yKasaHus.

Y
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1 — pekomeHAOBaHHbLIN BepxHuiA npeden: tgé,, = 0,55; X — cpeauuii avametp yactiu Dgy (MM); Y — &, (%), 8,, — yron TpeHus B
YCNoBWAX NOCTOSHCTBa 06bema AN Neckos Ha NOBEPXHOCTW pa3fena Mexay Neckom W CTEHKON cBav

PucyHok A.9 — Yron TpeHWs Ha NOBEpXHOCTW pa3fdena Ans neckos §
[136]

o Ha OCHOBE UCNLITAHUIA MO CXeme npaAMoro cpesa

A.8.1.4.2.7 lNpumeHeHWe pac4eTHbIX MeToA0B Ha ocHoBe CPT-30HaMpoBaHKs

B A.8.1.4.2.2—A.8.1.4.2.5 npeacrtaeneHbl YeTblpe MeTO4a pacyeTa Hecylen CnocobHOCTU CBal B KPEMHMCTBIX
neckax Ha ocHoBe AaHHeix CPT-3oHaMpoBaHus. PekoMeHgaumy no y4eTy npy pacyeTe cBai CrneayoLlmnx acnekToB:

- 3aBMCMMOCTb «COMPOTUBIEHWE — CMELLEHME» MPU OCEBOM HarpyeHuu,

- MPUMEHWUMOCTb AN APYTUX IPYHTOB,

- MPUMEHMMOCTb K CBaAM, MMEILLMM rEOMETPUYECKME XapaKkTEPUCTUKU, OTNUYHBIE OT CTAHAAPTHLIX MOPCKWUX CBaM,

- BMUSHME pa3MblBa Ha HECYLLYHK CnocOBHOCTL CBal COAEPKATCA B NMYHKTax a)—g) HUKENPUBEOEHHOIO NEpPeYHs:

a) AaHHble (f — z)-3aBUCUMOCTU YAEMNbHOrO TpeHWs Ha BOKOBOM NOBEPXHOCTM OT rMyOUHBbI:

- y4yeT aedhopMauMoHHOro pasynnoTHEHUs He npegycMmoTped. OgHako B OTNMYME OT YNPOLLEeHHOro noaxoaa, pea-
NM3yemMoro ¢ nomoLLbio opmyrnel (A.42), NMKoBLIE 3HAYEHWUS YAENBHOMO MOBEPXHOCTHOMO TPEHWUS MPU CXaTUKN U pacTaxe-
HWUKM ANA 3a4aHHOW mMyBuHbl, fo(z) u f(z), He ABNATCA yHUBEpCanbHbIMU — OHWU 0Ba 3aBUCAT U OT reomeTpum ceau. MNpu
3TOM UMEET MECTO 3aBMCMMOCTb He TOMLKO OT AMaMeTpa CBau U TOMLWKWHBLI CTEHOK, HO TakKe U OT BENTUYWHLI BHEOPEHWSA
cBaw. YBenuyeHue BHePEHUA CBaW NPVUBOOUT K CHKEHWUIO 3TUX 3HAYEHWIA HA 3a4aHHON rnybuHe;

b) paHHble (g — Z)-3aBUCMMOCTK NOBOBOrO CONPOTUBMNEHWA OT BHEAPEHWS:

- ydenbHasa Hecylas cnocoBHOCTL MO TOPLEBOW MOBEPXHOCTW ¢ NpearnonaraeTcs NonHOCTbH MOBUNM3oBaHHON
MpuW 3HAYEHUN BHEAPEHWSA HAKOHEYHWKa cBaun, paeHoro 0,1D. 3T1a BenuynHa COOTBETCTBYET cnocoby MHTepnpeTauum gaH-
HEIX, MOMy4YaeMbIX MpU UCMNbITAHUAX CBaMW;

C) Hanv4ve B OCHOBAHWM NECKOB, OTITMYHLIX OT KPEMHUCTbLIX:

Necku, UHble, YEM KPEMHUCTLIE, BKMIOYaT KapboHaTHbIe NEecKW, CNOANCTLIE NECKW, IMAayKOHNTOBLIE NECKU, BYM-
KaHW4YecKMe MNecku, CynecKu W rMyHUCTbIE NeckW. HekoTopble HECBA3HbIE PYHTLI MMeT HeobblYHO crnabble (CunbHO
CKUMaeMbIe) YacTuLbl, HanpumMep KkapboHaTHeIE Necky KU cynecu. B Takux criyyasx cnepyet npegycMatpuBaTh MNpo-
BEOEHWE cneLuanbHbIX NoneBbIX U/unu nabopaTopHbIX UCNBLITAHWUIA ANS BbIBOpa COOTBETCTRYIOLWIEr0 METOAA pacyeTa u
COOTBETCTBYIOLUUX paCYETHLIX NapameTpoB. NpUMEHUTENBHO K NeckaM W Cynecam C HU3KOW NMPOHULIAEMOCTLI0 MOXKET
ObITb paccMOTpeHa BO3MOXHOCTb MCMOMb30BaHWA METO4A pacyeTa, PeKOMEHOOBAHHOro And rmuH. BoamoxHocTb mne-
Nonb30BaHWA BCEX BbILLIEPACCMOTPEHHbLIX METOLOBR ANSA HEKPEMHUCTLIX NeckoB TpebyeT cneumansHoro o6ocHOBaHMS,
TaK Kak OaHHble, NOATBEPXKAAKLWME UX HAOEKHOCTb NMPUMEHUTENBHO K TAKUM FPYHTaM, UMEKTCA B OrpaHU4EeHHOM
obrveme (cMm. [144]—[146]);
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d) conpoTuBneHue rpyHTa noj KOHycoMm q.(2) ana crny4as rpaBus:

- 0N rpaBus HE pEKOMEHAYETCA UCTONb30BaTh B pacyeTax Hecyllein cnocobHOCTY HEMNOCPEACTBEHHO N3MEPEHHLIE
faHHble 3HauYeHus g.(z). Hanpumep, neHeTpaLMoHHbIE UCMLITAHUS C KOHUYECKUM 30H0M B ranbke, 0CcoBeHHO Korda pas-
Mep yacTuy npeesiwaet 10 % gnametpa koHyca CPT, NnpenocTaBnaiT HEKOPPEKTHYH MHAOPMAaLUD, U B 3TOM cryyae
PEKOMeHOYETCA MCMOMb30BAaTh HUBKHIOKW rPaHULY 3HA4eHWIA Ha npodune g (Z). ANbTepHaTUBHBINA NOOXOM 3aKM4aeTcs B
OLEHKe pacyeTHOro Npodnna g,(z) No cocenqHUM Crnosam necka;

e) noboBoe conpoTUBNEHWE Qp B CUTyaUWK HAXOxOeHNs BONU3M HaKOHEeYHWKa cBan bonee cnabbix CrOeB IMUHbIL:

- MCMNOMb30BaHHbIE AaHHbIEe G.(Z) MOTYT CYLECTBEHHO BNUATL Ha YAEnbHYK0 HECYLLYyK CNocoBHOCTL Mo TOPLEBON
noBepxHOCTU g. [Py yCcnoBrmn OTCYTCTBUA 3HAYUTENBHBIX Bapuauui g (z), pekoMeHayeTcs UCnonb3oBaque Ana q,(z) sHa-
YeHWs, NoMyYeHHoro ycpeaHeHueM no uHTepsany ot 1,50 Beiwe Topua cBau go 1,5D Huxe Topua cBauv. Takon nogxon,
He Bcerga NpPUroAeH ANs Croes MuHbl. [pu 3HauYnTenbHbIX Bapuaumsax g.(z), AnA BbIMMCNEHUA KOPPEKTHOTO CpedHero
3Ha4eHWs q, ,, CNEOYeT UCMONb30BaTL ykasaHus, NpuBeAeHHbIe B [132, pucyHok 2.2]. [ing cnovWcToro oCHOBaHWA Npy Ha-
nnyauKn cocenHero cnaboro crnof oueHKa Hecyllen cnocoBHOCTU CBau MO TOPLEBOW MOBEPXHOCTM MOXET OCHOBLIBATLCH
Ha HWXKHeW rpaHuLe 3HadeHuid CPT-npoduns, NockonbKy cBasg MOXET «4yBCTBOBaTL» Hanuyuue Gonee crnabbix crnoes Ha
3Ha4YMTENMLHOM PacCcTOSHUM OT TOpLa;

- KOPPEKTHbIA YYET TOHKMX CNOeB rmMuHbl (TonwwmHon meHee 0,1D0) TpebyeT cneumanbHOro aHanuaa, ocobeHHo, Kor-
aa gaHHble CPT umetoT Nponycku No BepTUKanM U/Wnu nony4veHel He Ans Bcex Tovek yeTporcTea cBar. Ocoboro BHUMaHuA
TpebytoT Takne pakTopbl, KaK M3MEHYMBOCTL TOMLLMHbLI CMOSA, 8 TakKe NPOYHOCTHLIX U AehOpPMaLMOHHbLIX XapakTepUCTHK.
Ecnu oTcyTCTBYHOT NpsiMbIE JaHHbIE, HEOOX0AUMO MCNONL30BaTh KOHCEPBATMBHLIE OLIEHKW Ha OCHOBE MHXXEHEPHO-reoso-
rMYECKKX YCrNOBUIA OCHOBAHWS U CBOWCTB OKPYXKalLLEro MaccuBa necyaHoro nracta. lNpu akcTpemanbHbIX Harpyakax Mop-
CKWe cBaw, Kak npaeunno, MobunuayoT nuilb HeGonbLUYo YacTk NOMHOMO 3Ha4YeHWs Hecyllen cnocobHOCTU Mo TopUEBOIA
noeepxHocTW. MNoaTomy oLeHKn NoboBOro CONPOTURIEHUS U OCAAKM HAKOHEYHWKA CBaM C NMOMOLLLH) KOHEYHO-3rEMEHTHON
MOZENW CBau, ONUPAaOLLENCA Ha NecYaHbI CNoK, NpeAcTaBNsaKTCA BMNOMHE HA4EXHLIMU NS TaKUX YCIOBUIA;

- MPW HaNW4YuKM TONCTOrO CoSA MUHbI PEKOMEHOYETCH UCMONb30BaTh AaHHble reothU3N4ecKor CbEeMKU ANA OLEHKN
TOMLLUMHBI U BBICOTHLIX OTMETOK croeB. CornacHo nonoxeHusm 8.1.4 pekoMeHayeTCsl CHUXEHUE HecyLeid cnocobHocTu
CBau Nno TOPLLEBOM MOBEPXHOCTW, ECMW TOpEL, CBau pacrnonoXeH B npegenax 3oHel 4o +3D oT Takux cnoee. Ecnu ana
YKa3aHHbIX 30H £30 MCNONb3yeTcs OCpeaHeHNe AaHHbIX Mo NPOgUNI0 g (Z), TO COBMECTHOE BIUAHME NPUMEHEHHbIX pac-
YETHbIX NMPoLUEeayp MOXET NPMBOAWTL K HEOOOCHOBAHHO KOHCEPBATMBHLIM OLEHKaM, W B TaKMX Cry4Yasx pekoMeHOyeTca
BbIMOSTHEHWE CMeUManbHbIX YTOYHAWMX pacyeToB. AHanormyHo noaxod 8.1.4 K CHUXKEHWID pacyeTHOTO 3HaYeHUs He-
cyllei crnocoBbHOCTM pekoMeHayeTCs NOABEPrHYTh KPUTUYECKOMY aHanuay Ans ceai bonblioro gnameTpa (B KadecTBe
NPUMEPHON rPpaHnLibl MOXHO NPUHATE D > 2 m);

f) npubpexHebie n GeperoBble cBau:

- B 0bwWeM cnyyae ansi npubpexHblx 1 BeperoBbix cBai OOMNYLLEHUS, NMPUHUMAEMBIE B NOAXOOAX, U3MNOKEHHbLIX B
AB.1.4.11nA8.1.4.2, He aensaoTca Ge3yCnoBHO BEPHLIMK W TPEBYOT AONONHUTENBHBIX 0O0CHOBaHWUNA,

- npubpexHble n BeperoBbie CBaW KPYrmoro cevyeHna MoryT pabotate no Harpy3Kon Mo CXEME C OTKPLITLIM KOHLIOM
BCINEACTBUE HEAOCTATOMHOW MOBMNM3ALMK TPEHUS HA BHYTPEHHEN CTEHKE. Takke, Ans CBall MeHbLUEero AuameTpa, Yem y
TUMUYHBIX MOPCKUX CBai, MOXeT noTpeboBaTbes yyeT addeKToB gunaTaHcuM (KOTopbiMK 0BLIYHO NpeHebperaloT B cny-
Yyae Mopckux cean). [lna npubpexHbiX cBalHbIX (OYHOAMEHTOB 3HAYMTENBHLIMM U NO3TOMY TPebyrlWnMK cneumMansbHoro
paccMmoTpeHua MoryT BeiTb adhdekTel pasMelBa (B NepBylo ovepedb No npuynHe obwero pasmeiBa). HeobxogMmo otme-
TWUTb, YTO MHOT4A UCMONb3YHOTCH CTanbHble 3abUBHBIE CBaW B KOHCTPYKTUBHOM WCMOITHEHWW C 38KPbITbIM KOHLOM;

- JONONHUTErbHbLIE pekoMeHJaumn no pacHetam NpubpexHbIX U BeperoBblx cBav NpuBedeHbl B nybnukauunsx [132],
[135]—[137], roe oTpaxkeHbl MeTobl pacyeTa cBai Kak C OTKPbITbIM KOHUOM, TaK W C 3aKpbITbIM;

g) paswmbiB:

- BOKPYr MOPCKWUX CBaii MOXeT HabniaaTecs pa3MblB — 3p03MA MOPCKOrO [HA 33 CYET BO3OEWCTBUS BOMH U Teve-
HWIA, a TaKkke OBWKMUTENen cyaos. [puHATO BbIgeNAaTs 06LWMIA pa3MbIB (3p03Ma MOPCKOro AHa B LEMOM B paccmaTtpuBae-
MOM paioHe) U NoKarnbHbIA pa3mblB (KOTMOBKHBI pasMblBa C KPYThIM CKITOHOM BOKPYT OTAEMbHbBIX CBaWM UMK rpynn ceai).
He cywecTryeT 0bLLenpUHATOrO NOAXoAa ANA yYeTa BNUSHWUSA pa3MbiBa HA BEPTUKAmNbHYH HECYLLYH CnocoBHOCTL Mop-
CKuX cBal. B paanuuHeix nyGnukaumax (cMm., Hanpumep, [147]) onuckiBalOTCA METOAb! OLEHKN rMyBuHEl pa3MbiBa;

- B A.8.5.6 npuBeaeHbl pekoMeHaauun rno oueHke rmyBuHel NoKansHoro pasMeIBa;

- B OonblUelr CTeMeHW pa3MbiB YMEHbLUAET HeCcyLly crnocobHocTb cBav B necke. B oblueM criyd4ae MMeeT MecTo
CHWXEeHUWe Hecyllel cnocoBHOCTM 1 No BOKOBOW MOBEPXHOCTHM, 1 MO TOPLEBOW NOBEPXHOCTU. 3TO 0BYCNOBMEHO CHUKEHU-
eM 3Ha4YeHnin 1 g, (z), u o', (BepTukaneHoe addexTrBHoe HanpsxeHne). [ina cnyyas obulero pasveisa B [148] pekomeH-
AlyeTca yrNpoLleHHO ONpeaenaThb g.(Z) NpornopUnoHansHo o' o(z), T. e. nonarate

0o 42) = 1 guo(2) (A.60)

A€ g, {(Z) — NPUHUMAEMOE B pac4eT NOHIKEHHOE (C y4eToM 0BLero pasmbeiBa) CONPOTUBIIEHNE IPYHTA NOA KOHYCOM Npu
CPT-30HaupoBaHum Ha rmybuHe z (B eAMHULAX HanpsiKeHus);

. o(Z) — “cxoOHOe COMpoTMBNEHWe rpyHTa nog koHycom npu CPT-soHgoupoBaHuu Ha rny6uHe z (B eAuHMUax
HanpsKeHns);

x — 6e3pasmepHbIi KOIMDULIMEHT, YUUTBIBAOLLMI 3cheKT pasmblBa (y = o' /o' q);
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o', — WUTOroBOE (Mocne pasMbiBa) 3HaYeHWe BepTUKaNbHOro 3MEKTUBHOMO HamnpsKeHua (B eauHMUax
HanpsKeHust);
o', np — UCX0OHOE 3HaYeHWe 3HeKTUBHOTO BEPTUKANBLHOTO HaNpsiKeHUs (B AUHULIAX HaNpsikeHust);
- Ansa BonblLUMX 3HaYeHWI MyGKHBI 06LLEero pa3mbiBa B Clyvae HOpMarbHO YNIOTHEHHLIX NECKOB ANd OnpeneneHns
% MOXET MCMOoNb30BaTLCA anbTepHaTMBHLIN KOHCepBaTMBHbIM noaxod ([7149]), B paMKax KOTOpPOro NpMMeHsaeTcs creayto-
Wwas chopmyna ona onpegeneHus KoagguumeHTa y:

o 1 JEd 2KoAzgs -7 + 22 (A61)
1+ 2Ky Azgg + 7 !

rae Azgg — obuwas rnybuHa pasmblsa (M);
z' — wuToroeas rmybuHa OTHOCUTENbLHO AHa Mops nocne obllero pasMblea (Z' = z — AZgg) (M);
Ky — KoadhprumeHT BOKOBOro AaBneHns rpyHTa B COCTOSHWUM NOKOA [OTHOLWEHWNE ahEKTMBHOrO ropU3oHTaNbLHOro
K 3ChPeKTUBHOMY BEPTUKANBHOMY HaNPSXKEHWIO rpyHTa B Maccuee, Ky = o' q(2)/c’ o(2)];

- B A.8.5 onncaH Noaxoa K OUEHKE YMEHbLUIEHHOTO ahEKTUBHOIO HanpskeHws!, o', B Cry4asx obLero n nokans-
HOMo pasmbiBa.

A.8.1.5 Hecywasn cnocobHocTe HabMBHbIX cBal N0 GOKOBOW NOBEPXHOCTK W MO TOPLIEBOW NOBEPXHOCTH B CKanbHbIX
rpyHTax

PacuemHble 3HadeHus 0ns ydernsHo20 No8epxHOCMHO20 mpeHUus (018 cmamuYecko20 cnyyas) u Hecywel cnocob-
Hocmu 2pyHma rnod mopuoM ceau npueedeHbl 8 pasnuyHbix nybnukauusx (cMm., Hanpumep, [107], [115], [116]). Heobxo-
dumo ommemums, Ymo GonbuwuHcmeo nybnuxkayul Mo 3modl meme OmMHOCUMCS K CIy4alo OMHOCUMENbHO KOPOMKUX
JKeCmKUX ceall, Komopble UCMoNb3yomcsa Ha cywe (Hanpumep, bypoHabusHelie ceau). Becnedcmeue omkiuka xpyrnkozo
muna MpuMeHUMessLHO K NO8epXHOCMHOMY MPEeHUI0 8 3IMOM Clly4ae pacyemHbie 3HaYeHUs, yKasaHHble 8 3mux nybnuka-
yusx, Mo2ym bbimb HeKoHcepeamueHbIMU 05151 criyyas OnUHHBIX 2ubkux ceal, ucrosb3yeMblX 8 MOPCKUX hyHOaMeHmax.

A.8.2 Hecywan cnocoBOHOCTL CBau Npu BEPTUKANbHOW BbiAepryuBaloLLe Harpyske
[ononHWTenbHblE YKazaHWa OTCYTCTBYIOT.

A.8.3 PacueTt cBal Ha BepTUKalnbHbIe HAarpysKu

A.8.3.1 Paborta cBaun npw cTaTU4eCKMX Harpyakax

AHanuTuyecKnii MeTod Ana onpedeneHns XxapakTepuctuk paboTel cBan No ock gaH B [149]. B atom meToae mucnonb-
3YHKOTCA KPUBLIE [—Z NOKansHOro nepeHoca CABUra ceaw no ocu, f, No CPaBHEHWUIO C NOKanbHbIM NEPEMELLEHMEM CBaW,
Z, AnA MOOENMPOBAHMA ONOPLI MO OCWU, KOTOPOEe OKa3bIBaeT rPyHT BAONb OOKOBOW NOBEPXHOCTU cBauv. [lononHuTensHasa
KpuBaa Q—z vcnonb3yeTcs A8 MOAENMPOBaHUA OMOPHOW Hecyllel cnocobHOCTU HaKoHeYHWKa, Q, MO CPaBHEHWKD CO
CMELLEHMEM HaKOHEYHUKA, z. MeToabl NOCTPoEHUS KpUBLIX t—z 1 Q—z npuBeeHsl B 8.4.

B HekoTopbIx cnyyasx, Hanpumep, AN rpyHToB, AEMOHCTPUPYIOLWMX AedopMaLMOHHOE pasynnoTHEHWE W/UMK, KOr-
[a cBau Ype3mMepHo rmbkue, peanbHas Hecyllaa cnocoBHOCTL CBay MOXET ObiTb MeHee NpedenbHoM cnocobHOCTH, Npu-
BegeHHol B hopmyne (20). B aTux crnyvyasx cnegyet B ABHOM BUAE YYUTLIBATL BNUAHWE yKa3aHHbIX 3(EKTOB Ha OCEBYHD
HecyLLyto cnocoBHOCTL CcBau.

A.8.3.2 Pabota cBau Npu UMKNWUYECKMUX HArpy3kax

A.8.3.2.1 Obwue coobpaxeHus

MogenvpoBaHue uMKnuyecknx 3chheKkToB B ABHOM BUAE MOXET YNyuYlUNTL AETanbHOCTL aHanu3a B YacTu LMKnuye-
CKUX XapakTepucTuK Bo3aercTeuin. C Apyroi CTOpoHbI, NPUMEHEHWE Takoro noaxoaa Tpebyer TwarensHoro obocHoBaHUSA.
McTopuyeckn umknuyeckne adekTbl YUMThIBANUCh BOMbLUER YacTbio HEAABHO, YeM ABHO. MeToabl pacyeToB, pazpaboTaH-
Hble ¥ BepUMLMPOBaHHbIE B paMKax peanusauum HeAaBHOIO Noaxoaa, B LenoM TpebyoT 3HauuTenbHoW Moandukauun B
cny4yae nepexoja K ABHbIM anroputMam.

A.8.3.2.2 Harpyaku

OceBble HArpy3ky Ha CBau NOPOXKOAKTCH PasfVYHBIMK IKCMNyaTaLMOHHBIMKU, KOHCTPYKTUBHBIMKA U MPUPOLHLIMU
dakTopamu. MNMocTosHHBIE M NEpeMEHHBIE HArpy3KW, Kak NpaBuno, ANUTEMLHLIE U YACcTO pacCMaTpUBAIOTCA Kak cTatuye-
ckue. BoagencTBre oKpyxarLle cpeabl MPOUCXOOUT 3a CHET BETPA, BOMH M TEYEHWUIA, 3EMINETPACEHUI, a TakKe NeasHblX
nonei. B coctaBe ykasaHHbLIX BO30ENCTBUIA MOTYT NPUCYTCTBOBATL LWKIMYECKUE KOMIMOHEHTbLI C HU3KOW U BbICOKOW YacTo-
TOR, B KOTOPbIX CKOPOCTb M3MEHEHWUS BO3AENCTBUA U NPOAOCIKUTENBHOCTL BO3AENCTBUA M3MepPATCa B cekyHaax. LLtopm
W e MOryT NOpOXAATb HECKOMNBKO ThICSY LMKMOB OTHOCUMTENBHO HU3KOYACTOTHLIX BO3AEUCTBUIA (B TEYEHME OOHOTO LUTOP-
Ma 1 33 BpeMs NPOXOXKAEHUSA KPYMHLIX NeAHBLIX MONei COOTBETCTBEHHO), 8 3eMNETPSACEHUS MOTYT NPUBOAMUTE K peanuaa-
UK HECKOMBKUX AECATKOB LIMKNOB BLICOKOYACTOTHLIX BO3AENCTBUI (B pamMKax ofHOro oTAensHoro seMmneTtpacenus) [150].

A.8.3.2.3 lNposBneHns pakTopa LMKNMYHOCTK

[MogpobHoe paccMoTpeHWE LUKNUYECKUX 3hEKTOB MOXET ObiTb ONpaBaaHo B Cly4ae HeCTaHAapPTHLIX OrpaHuye-
HWMIA HA NPOHUKHOBEHWE CBali UMW KOraa 3a4encTBYTCA CneLMduUyeckme rpyHThl, BO3OENCTBUA, UMW KOT4a NPOeKTUPYHOTCA
COOpYXEHUA UHHOBALMOHHOIO Xapaktepa (Hanpumep, NoaaTnyMBbIe COOPYXeHUs DalleHHOoro TMna ¢ OTTSKKaMK).
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Mo cpaBHEHWMIO C ANUTENbHBIMK CTAaTUYECKUMI BO3AEMCTBUAMM, LUMKNMYECKWe BO34eNCTBMA MOTryT OKasbiBaTb Cy-
LLleCTBEHHOE BNUSHWE HA OCEBYIO HECYLLYHO CNOCOBHOCTE W XKECTKOCTL CBal B ABYX pa3HoHanpaBneHHbIX acnekTax:

- CHWXaTb HecyLLy CnocoBHOCTE U XKEeCTKOCTL 3a CHET NOBTOPAIOLWMXCHA BO3AeACTBUN [157];

- MOBbIWATL HECYLLYH CNoCOOHOCTL U XKEeCTKOCTL 33 CYET BbICOKOW CKOPOCTU U3MEHEHUA BO3dencTBmur [152].

Pesynetupylowee gencTBme Ha Hecyllyl CnocobHOCTL 0BYCnoBneHo, npexae BCero, BMWAHWEM CBOWCTB CBau
(xecTkocTb, ANvHa, AMameTp, matepuan), XxapakTepucTWUK rpyHTa (TKM, WCTOPUS HanpshKeHWW, cKopocTb Aedopmauum
W UMKIM4Yeckas gerpajauvs), a Takke xapakTepucTMK BO3OeWCTBMA (KOMWYeCTBO M BeMWYMHBI NOBTOPSAKLUMXCA BO3OEM-
cTBui). Linknuyeckme BO3QEWCTBUSA Takke MOrYT Bbi3blBaTh NPOAOMKAOLWEecs BO BPEMEHW CMelleHne ceBauv, a Takke
nnBo NoBbILIEHWE XKECTKOCTH W NMPOYHOCTH, UMK CMArYeHWe U ocnabneHue rpyHTa BoKpyr cean. [ucTtepesncHoe v pagna-
LMOHHOE AeMnMpoBaHWE PACCEVBAET SHEPTMIO, NEPEfaBAEMYIO BO3AENCTBUAMMU FPYHTY. [INa 3eMNeTPACEHNA ABMKEHUE
rpyHTa B cBOH0OHOM More (He3aBMCUMMO OT HannYMa CBal U COOPYKEHUS) MOTYT (DOPMMPOBaTL BaxHble 3eKThl LUKITK-
Yyeckon gechopmaummn B rpyHTe; 3TU aphekTbl MOMYyT BNUATL HA HECYLLYI0 CNOCOBHOCTL M KECTKOCTL CBaW.

[JononHuteneHble yKasaHWsl MO OLEHKe BMWSHUA LIMKMNMYEeCKWX BO3OENCTBUM Ha OCEBYIO HECYLLYH cnocobHOCTh
CBal U UX XeCTKOCTb NpuBeaeHsl B [150]1—[156].

A.8.3.2.4 AHanuTn4yeckne mogenu

Bbino paspabortaHo Gonbluoe KONMYECTBO aHanMUTUYECKMX MOoAenewn, KOTopble NMPUMEHANWCh ANA onpedeneHus
LMKNMYECKOro OCeBOro NOBeAEeHUs CBal. OTW MOAENnV MOXHO pasfenuTb Ha ABe oblwye rpynnbl: MOAeny AWCKPETHbIX
3MNeMEHTOB M HeNnpepbIBHbIE MOZENN.

A.8.3.2.4.1 Mogenv OUCKPETHLIX 3MeMEeHTOB

[pyHT BOKpyr cBam mogenupyetca kak Habop He B3auMOAENCTBYIOWMX APYr C OPYrOM CrneuManbHbIX ANeMeHTOB
TUNa «Npy:KUHa», paaMeLlaeMbliX MeXay CBaei U rpyHTOM «AanbHero nons» (nocnegHuin obelYHO paccmaTpuBaeTcs Kak
Hepedopmupyemoe Teno). NoBeneHne Matepuana cneynanbHbIX 3NEMEHTOB MOXET BApbMPOBATLCHA OT NMIMHERHO ynpyro-
ro A0 HEMWHENHOro, rTMCTePe3NCHOro 1 3aBKUCALLEro OT CKOPOCTWU. Takne AMCKPETHbIe aNeMeHTbl, MOENUPYIoLWMe TPYHT,
06bI4YHO Ha3blBaKOT aNemMeHTamMu Tuna t—z (NpubnKeHHo BOCNPOW3BOANUTCS 3aBMCMMOCTL TPeHUs Ha GokoBoW MoBepx-
HOCTW CBaK OT OCEBOro NepemelleHns) u Tiuna Q—z (NpUbnueHHo BOCNPOU3BOAUTCSA 3aBUCUMOCTL CONPOTUBIEHWE MPYH-
Ta nog HakOHEYHUKOM CBau OT nepemelleHus koHua csau), cM. [157]—[159]. JluHenHble Unu HenuHerHble demndeps!
(anemeHTBl, C MOMOLLBIO KOTOPBIX BOCMPOW3BOAMTCH 3aBUCMMOCTb COMPOTUBMEHWS IPYHTa OT CKOPOCTW BHEOPEHWS) MOTyT
pa3meLlaTbCA napannenbHo 1 NocneqoBaTenbHO ¢ QUCKPETHBIMU anemMeHTami Ansa Modenvposanns adphekTos 3aTtyxa-
HWUA 1 CKOpOCTKU HarpyxeHus [160]. Ceas Taicke MOXET MOOeNMpOBaTLCS Kak Cepusi AMCKPETHBIX aNeMeHTOB, Hanpumep,
HECTKMX MacC, COedWHEHHbIX MPY>KMHAMMW, UMW KaK HeMNpepbiBHbIN CTepKeHb, C MMHENHON UMW HENWHEWHOW OuarpaMMoi
HarpyxeHus. B aTux mogenax ceoicTea MaTepuanos (rpyHT W cBasi) MOryT M3MeHATLCA BAOML CBau.

A.8.3.2.4.2 HenpepkiBHblEe MOgenu

[pYHT BOKpYT CBau MOAENWPYETCH CNMNOLWHOW CPenor, HaxoaaLWencs B HENpPEPLIBHOM KOHTakTe co ceaell. MNosene-
HWe maTepuana MoXeT BUPTyanbHO BKMoYaTh Nobblie NpremnemMslie 3aBUCMMOCTI HanpshxeHve-gedopmauuns. B sasucu-
MOCTUW OT Y4WTbIBAEMBIX (PAKTOPOB HENMMHEWHOCTU M HEOOHOPOOHOCTW 3TW MOZEnu MOryT BbiTe JOCTATOYHO CMOXKHBLIMM.
Mpw aToM, KaKk 1 B AUCKPETHOM Cnyyae, cBas, Kak NpaBvno, MOAENMPYeTCa Kak HenpepbiBHBIN CTEPXKEHE, C MIMHEWHOW UMK
HenuHeWHoOW AMarpaMmmMon HarpyxeHus. B aTux mogensix CBOWCTBa MarepuanoB MOryT U3MEeHATLCS B Nio0oM Hanpasne-
Hum ([161], [162]).

CyLlecTByeT MHOrO OONYLEHWIA, UCMOMb3YeMbIX B OTHOLIEHWW FPaHWYHbIX YCNOBWUW, XapakTepucTUK pelleHnid 1
T. M., KOTOPbIE NPUBOAAT K HEOTPaHWYEHHOMY YMCNY Bapuaunii 3TUX ABYX NOAXOLOB.

Kak Tonbko noeanuanpoBaHHaa Modenb NocTpoeHa W pa3paboTaHbl COOTBETCTBYHOLWME POPMYMbI, OOMKHA ObiTh
BblbpaHa MeToavka peleHus. [nsa NpocTbiXx MOAeNel MHOor4a BO3MOXEeH 3aMKHYThIA aHanuTudeckuin nogxod. B gpyrux
chy4asx JomKHa UCNonk30BaThCs YMCneHHas npoueaypa. B HekoTopbix cnyyasx 6ydeT nonesHa KoMbUHaLMa YNCNEHHOMoO
W aHanuTudeckoro noaxopa. Hanbonee 4acTo UCNoONb3yeMble METOAMKUA YUCMEHHOO peLleHns BKNoYaloT B ceba meTon
KOHeYHbIX pasHocTer u MK3. Jioboin 13 aTux NogxoaoB MOXET UCNOoNb30BaThesA NMMBO K MOAENW JUCKPETHLIX 3NeMEHTOB,
VN1 K HenpepbliBHOW Mogenu. Mogenu OWCKpeTHbIX 3reMeHTOB W HernpepbiBHble MOAenn MHorga KombuHupytotes [150],
[158]. Knaccuueckne BapuwaHTel MKS ncnonb3osanuce AnNa cneunansHbIX pacyeToB cBaw, NOABEPriUUXCS MOHOTOHHbLIM
oceBbIM Bo3gencTBuAM [167].

Mo npakTuyeckum coobpaeHWaM Modenu AUCKPETHbLIX 3MEMEHTOB, peLleHHbIe YUCNEHHO, ONTUManeHO MCMoMb-
30BanuUCb ANA OLEHKW CBawW, NMOABEPrUMXCA LMKNMYECKOMY BO3OEMCTBMIO BbICOKOW MHTEHCWBHOCTW. Pesynsrarthl aToro
MOAENMpoBaHna NCNoNb3ylTca ANA pa3paboTkm MHMOopPMaUMK No HAKOMMEeHHbIM NEPeMELLEHNAM CBall U HECYLLEen cno-
COBHOCTK cBail nocne UMKMMYecKnx BO30eNCTBUN BbICOKOW WHTeHCMBHOCTU [158], [159].

Ynpyrve KOHTWHyanbHble MOAENW, KoTopble BbiNn pelueHbl aHanMTUYecKku (aHanorMyHo MogensaM, MCNonb3oBaH-
HelM B aHanuaax Bubpauny CTaHKOB) M A0Ka3anu CBOK NOME3HOCThL ANA OLUEHOK CBal, NOABEPTLUMXCHA LUMKINYECKMM BO3-
OENCTBUAM Manoi MHTEHCMBHOCTU U BBICOKOW YAaCTOThl HA UMW HWKE pacyeTHbIx pabounx ypoeHen [167], [162]. Mpwu 6o-
nee MHTEHCUBHBIX BO3AEWCTBUAX, KOraa NoBedeHWe matepuana BeposTHO ByaeT HenvHeWHbIM, KOHTUHYanbHas Modenb,
peLleHHas aHanUTUYeCKKX, MOXeT No-MpeXHeMy UCNONb30BaTbCA 3@ CHET SKBMBAMNEHTHbLIX NIMHEWHBIX CBOICTB, annpoKcu-
MUPYHOLWWX HEMUHENRHbIE, rTMcTepeancHble adhdhekTbl [163].

A.8.3.2.5 3apgaHue CBOWUCTB rpyHTa

OcHOBHOW YacTelo pa3paboTku peanuCTUYHBIX aHanMTUYEeCKUX MOoAenen Ang oueHKkn LuKnMyeckux acbdekToB Ha
CBauv ABMAETCA XapaKkTepMCTVKa NOBEAEHWA B3aMMOOENCTBUA «TPYHT — cBada». [1na Takon XxapakTepucTUKM HeEOBXoaMMOo
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BbICOKOE Ka4eCTBO HaTypHbIX, NabopaTopHbIX 1 MOAenbHbIX (MPOTOTUM) MCMbITAHWIA CBail Ha HarpyxeHue. [pw paspabot-
KE XapakTepuCTUK rpyHTa, OTHOCALUMXCH K B3aUMOLENCTBUIO «IPYHT—CBasA», BaXHO, 4ToBbl yCTaHOBKa CBan W COOTBET-
CTBYHOLIME YCNOBUA BO3OEWCTBUI Ha CBak BbINK BKNIOYEHEI B NporpaMmel cnbitTadui ([150], [159]).

HaTypHble ucneiTaHua (HanpymMep, Ha COBUT KPbINMBYaTKON, KOHUYECKUM NEHETPOMETPOM, WapOoBLIM MK TABPOBLIM
NeHeTpoOMeTpOM, NPeccMoOMEeTPoM) MOryT oBecnednTs BaXHbie daHHbIe Mo NOBEAEHMI0 TPYHTA MO MEecTy, a Talkke CBOW-
CTBa 3aBMCMMOCTW HanpsXeHua — aedopmaumu ([743], [164]). MoryT BbITe ONpegeneHbl CBONMCTBA 3aBUCMMOCTW Hanpsa-
XeHus — aedpopMauuny Ona cnyvaeB ¢ Manow M BbICOKOW aMnnuTydol. JonroBpeMeHHble (cTaTuveckue, nonayyectb),
KpaTKOBpPeMeHHbIe (QMHaMuyeckue, MMNYnbCUBHBIE) U LIMKIMYeCcKWe (MOBTOPAILWMECSH) BO3AENCTBUS MHOMAa MOXHO MMU-
TUPOBATL C NOMOLLBK 060pyAOBaHNUA ANst HATYPHBIX UCMBITAHUA.

JlabopaTopHele UCMbITaHWs Ha penpe3eHTaTuBHbIX 00pasuax rpyHTa No3BonsalT WMUTUPOBATL M OUEHWUTE PasHo-
obpazHble 3aBUCUMOCTK HanpsxkeHWa — gedopmaumn [165]. Obpasubl rpyHTa MOryT BbiTe MOAUMULKMPOBaHLI ANS MMK-
Taumun adppeKToB YCTAaHOBKM CBail (Hanpumep, bopMoBaHWe 1 nepeynnoTHeHne obpasuoB 4O OUEHUBAeMbIX HaTypHbIX
HanpsxeHuin). O6pasubl MOryT BbiTe MCMNbITaHB! NPU PA3NUYHBIX TPaHWYHBIX YCMOBUAX (MCMbITAHWSA TPEXOCHbIe, NPAMOro
cABwWra, caBura No NOBEPXHOCTU pasfena) v PasnuyHbIX YPOBHAX YCTAHOBUBLUMXCA U LMKMUYECKMX BPEMEHHBIX 3aBUCUMO-
CTel caoBura gns UMMTaLuKA YCroBuid Mo MECTY NPUNOKEHWS BO3AENCTBUIA.

McnbelTaHua Ha Mogeny u MakeTax CBaW ABNAKTCA APYIMM BaXKHbIM WCTOMHWKOM [aHHbIX A7A onpejeneHns xa-
PaKkTepUCTHK FPyHTa MPW LIMKNM4ecKoM HarpyeHun. MogenbHble cBav MOryT BbiTb CHabKeHbl BCEBO3MOKHbLIMW M3MEpPU-
TenbHbLIMW CPEACTBaMM U MOTYT BhINOMHATECA NOBTOPSHOLMECH UCMBITAHUS B IPYHTaX, a TalkoKke ANA pa3nvyHbIX BO3Oen-
ctBun [159], [166]. Mpu UcnonNb30BaHUW Pe3yneTaToB MOMENbHbIX UCTbITAHWA B OTHOLLEHWW aHanu3a noBedeHns Maketa
OOMKHBI TLATEMNBHO YYUTHIBATECH FTEOMETPUYECKAN LUKana, BpeMeHHas Wwkana v agpyrve moaenvpyemMble athdekTsl.

[aHHble ncnbITaHWIA NO Harpy»eHW MakeToB CBaW NonesHbl And kanubpoBku aHanuTuyeckux mogenen [167]—
[170]. Takvwe wcnbiTaHuA, gaxe 6e3 XOPOLEro ocHaleHUs U3MepPUTENBHBIMA CpeACTBaMK, MOryT obecneunte AaHHble
Ons ynpaeneHus paspaboTkol aHanMTUYecKux Modenein. 3T UCMbITaHWA Takke MOryT obecneynTb aHHbie N0 BepUdU-
KauuMn pe3ynbTaToB Mo XapakTepUCTUKaM rpyHTa WM aHanuTUYecKux mModenei, kak nokasaHo B [150], [159], [160], [171],
[172]. VicnbiTaHWa No HarpyeHU MakeToR CBall BMecTe ¢ HaTypHbIMU U NabopaTopHbIMU UCNBITAHUSAMU FPYHTA, a Takke
peanucTUYHbIMKA aHanUTUYECKUMU MOLENAMM MOMyT CO3[4aTk OCHOBY ANS PeanucTUYHOW OLEHKM OTKMWMKOB CBal Ha Uu-
KMUYECKMe OCeBbIe BO3OENCTBUS.

A.8.3.2.6 lMpoueaypa pacyeTta

A.8.3.2.6.1 Harpyaku

Harpysku, npuknageiBaemble K ronoBe cBaw, AOMKHbI ObITb 0XapakTepy3oBaHbl C TOYKW 3pEHUSA UX BEMUYKUHbI, MPO-
OOMKUTENBHOCTK, MOCNEAOBATENBHOCTM W KOMWYECTBa LUMKINOB. JTO BKMOYAET AOMTOBPEMEHHbIE U KpaTKOBPeMEHHbIe
umKnuyeckne BosgencTBmus. Kak npasuno, BelBMpalTCcs pacyeTHbIE CTaTUYECKWE U LIMKMWYECKWE BO3AEWCTBMSA, Npeano-
naraemble B XOO€ pacyeTHoro cobeitus.

A.8.3.2.6.2 MNapameTpbl cBan

HomkHel BbITE ONpedeneHbl CBOICTBA CBaW, BKMOYAA ee AuamMeTp, TOMLMHY CTEHOK, KECTKOCTb, BeC U AMNUHY. 3To
0bycrnoBnMBaeT Ha4yanbHyo OLEeHKY BHeAPEHWA CBau, KOTOpas COOTBETCTBYET pacyeTHLIM BO3AeUCTBUAM. [ina Takmux oue-
HOK MOTyT MCMOMbL30BaTLCA 3MIMPUYecKUe, KBasMcTaTUYeckne MeTofbl Ha OCHOBE MCMbLITAHWIA MO HarpyXeHWIo CBan Unm
NCNBITAHWA TPYHTA.

A.8.3.2.6.3 XapaKTepucTuKn rpyHTa

PaznnyHble aHanuTuyeckue nogxodbl NoTpebyoT MCNonb30BaHUA PasnuyHbIX NapameTpoB rpyHTa. [na KOHTWUHY-
aneHoW mogenu TpebytoTesa ynpyrve 1 gemndupylolve CBOWCTBA rpyHTa. B Mogenun AMCcKpeTHbIX anemMeHToB criegyeT
onpefensaTe B3avMOCBSA3M CONPOTUBIEHUA—NEPEMeLLeHs TpyHTa BOOMbL Tena cBau (rpauk t—z) M ee HaKoHeYHWKa
(rpadhmk Q—2z). HatypHble 1 nabopaTopHbIe UCMBITAHWMA FPYHTA, @ TaKkkKe UCMbITaHUA No HarpyeHuio Mogenen U MakeToB
CBal MOryT AaTb OCHOBY ONA TaKMX onpeaeneHnin. OTW UCNbITaHUA OOMKHBI XOTA Obl B HEABHOW hopMe BKNoYaTh addek-
Thbl YCTAHOBKW CBaW, TMMbl BO3OEWCTBUIA M BPEMeHHbIX wWKan. KpoMe Toro, MenbiTaHns OOMKHbl NPOBOAUTLCA Tak, YTobbl
OaTb NOHWMaHWe BMWSAHUS XapakTepucTuK Bo3gelcTBmnid Ha ceau. Hanbonee BaxHO, YTOOLI XapakTepUCTUKM NoOBegeHns
rpyHTa COOTBETCTBOBANM MUCMONL3YEMOW aHanUMTUYeCcKol Modenu, Hagnexalmm obpasoM pacno3HaBas amnupuyeckie
OCHOBbI 3TUX MOZENeN.

A.8.3.2.6.4 PacuyeTbl Ha LUKNNYECKUE HArpy3ku

[omkHbl BbITh BBINONHEHbLI PACHETHI ANA ONpeaeneHns XapakTePUCTUK OTKIMKA (CONPOTUBAEHWA U NepeMeLLeHs)
CBaw, NOABEpPrllenca ee pacyeTHbIM CTaTUYECKUM M LMKIMYeCKMM BO3AencTBmMAM. [pu3Hasas npucyluve HeonpegeneH-
HOCTW OLEHOK BO3QEWCTBUI Ha CBau W MOBEAEHWE rPyHTa—CBaW, HYXHO BbIMOMHUTE NapamMeTpuyecKkme pacyeTbl AnA
OLEHKM YyBCTBUTEMBHOCTM OTKMMKA CBaW Ha 3TW HeonpedeneHHOCTU. AHanuTUYecKkue pesynsTaTbl JOMKHbI 0becnevnTs
pa3paboTky peanuCTUYHbIX MPOrHO30B CONPOTMBNAEMOCTM CBaWM U HAKOMMEHHLIX NepeMELLEHWIA OT Pac4eTHbIX BO3OEN-
cTBuiA. Kpome TOro, nocne UMMTaLMU CTaTUYECKUX W LUMKMMYECKMX PACHETHBIX BO3OENCTBUIA HYXKHO eLle aHanM3uposaTe
CBalo ANA OLEHKW ee pe3epBHOW HeCyLUeln CNoCoBHOCTH.

A.8.3.2.7 TpeboBaHUA K aKCMNyaTaLNOHHbLIM XapaKTepucTMKam

OcHoBHOW Lienbto NpoBepku AaHHbIX TpeboBaHWi aBnseTca obecneyeHue Toro, Y4T0 cama cBas W BeNMYMHa BHedpe-
HWSA COOTBETCTBYIOT KOHCTPYKTUBHBIM TpeboBaHusM.

XapakTtepucTukin paboTsl CBau NpU LUKMUYECKUX Harpyskax AOMKHel ObITe onpeaeneHsl otaensHo. Ceag gomkHa
obnagate HecyLen cnocoBHOCTLIO ¢ HeobXxoAMMbIM 3aNacoM CBEPX pacyeTHbIX BO3AencTBuiA. Kpome Toro, cBas He Aomk-
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Ha ocedaTh UMK BblOEPrBaTLCH, HaKanmnMeaTbk CMELLEHWs, KOTOpble CChOpPMUPYHOT paspyLUeHWe CUCTEMbI «COOPYKEHNE—
dhyHOaMEHT».

A.8.4 Peakuus rpyHTa npu CXXMMalolLen Harpyske Ha cBawo

A.8.4.1 'paduk t—z 3aBUCUMOCTH YOENbHOro TPEHUS Ha DOKOBOW NOBEPXHOCTU OT rMyBKHbI

CornacHo [108] cooTBeTCcTBYOWME rpadUKi MOrYT BbiTb MOCTPOEHLI aHaNUTUYECKUM NyTEM. IMMMPUYECKMe rpa-
hukn f—2z moryT 6GbITb NOCTPOEHBI HA OCHOBE PE3yNLTATOB MOAEMbHbLIX W MOMHOMACLITAaOHbIX UCMLITAHWA HAarpyXKeHus
cBal No pekomMeHgauuam, U3noeHHsiM B [117] onsa rmMUHWCTEIX TPYHTOB U 8 [173] dnsa epaHynuposaHHbix epyHmos. [o-
rMnonHUMenbeHble 8apuaHmbl MOCMPOEHUS Makux 2pagbukos Onsg 2nuH u neckoe npuseders! 8 [174]. 3asucumocmu «co-
npomueneHue — nepemMelyeHue» 0ns HabusHbix ceall obeyxdaromes 8 [175].

PenpeseHTatneHas mogenes Hecylwen cnocobHocTy cean B 8.1.2 He gaeT HUKakown nHdopmauun 06 oceBbix nepe-
MELLIEHNAX CBaW, KOTOPbLIE BaXHbl ANSA NpefenbHbIX COCTOAHMIA IKCNNyaTaUuMOHHOW HAJEXHOCTH, OCOOEHHO B HE 3KCTpe-
MarbHbIX YCMOBWAX BO3LAENCTBUIA B pe3ynkTate NOCTOAHHbLIX, MEPEMEHHbBIX W OEUCTBYIOLUX NPUPOOHBLIX BO3OEWCTBUN,
KoTopble 06bIMHO 3HAaYUTENBHO cnabee pacyeTHbIX BO3gencTBuin. B cnyyasx, korga npuHMMaeTca penpe3eHTaTMBHas He-
cylas cnocobHocTb Mo ocw 13 8.1.2, xapakTepucTUKKM Nepeaaqn cOoBura rno 0cyu Mexay CBael U rpyHTOM MOXKHO onpeae-
NWTb, KaK onucaHo B 8.4, a TakKe MOXHO MCMNONb30BaThL aHaNMTMYMECKME MOAENU ONA UCCNEefOBaHUS NeEPEMELLEHMA CBal
Mo OCW B YCINOBUAX NPeAenibHbIX COCTOSHWUIA MO 3KCNNyaTauUoHHOW HagexHocTu. OgHako, UCMomnb3ys AaHHbIE MO nepe-
Adade capura no ocu, Nony4YeHHsle Ha OCHoBe MeTodoB B 8.4 [HanpumMep, NpUpaBHWBas b, ., k f(Z) B CBA3HLIX rpyHTax], He
yaacTcs Nony4MTh PENPE3EHTATUBHYIO HECYLLYIO CNOCOBHOCTL MO OCK B YCMOBUAX NPEAEnbHOMO HarpyKeHus.

B HekoTopbIx cnyyasx, HanpuMmep, 4N rPYHTOR, AEMOHCTPUPYIOLWMX AedopMaLMOHHOE pa3ynioTHEHWE, UM Koraa
ONMHHBbIE cBawn obnagarT 3HaYMTENbHOW M3rMbHON OedhopMaTMBHOCTBI0, HECYLLYID CNOCOBHOCTL CBau HYXHO onpeae-
NATb, YYUTBIBAA B ABHOW (hOpME MOCTNMKOBOE CHUXEHWE 3HAYEHUI YOEMbHOTO MOBEPXHOCTHOMO TPEHUs Mpu BonbLImnX
Aedopmauusx.

A.8.4.2 Tpachuk Q—z 3aBUCKMMOCTHN NOOOBOrO COMPOTUBIEHWA OT 3arnybneHus

[ononHuteneHbie ykasaHusa OTCYTCTBYIOT.

A.8.5 Peakuus rpyHTa npuv ropu3oHTaNnbLHOW Harpy3Ke Ha cBaK

A.8.5.1 Obwume nonoxeHus

B uenom B ycrnoBusix BOKOBLIX BO3AEACTBUNA MUHWUCTBIE TPYHTLI BeAyT cebsl, kak NnacTUYHbIA MaTepuan, KoTopbli
3acTasndeT OTHOCKTb AedopMaLlmnio CBau-rpyHTa K CONpOTUBNEHUIO rpyHTa. [na Havana aTon npouedypbl AOMKHbl BbiTh
NMOCTPOEHbI KPUBLIE p—) BOKOBOrO CONPOTMBMNEHUA—MNEPEMELLEHWNS IPYHTa Ha OCHOBE AaHHbIX MO Auarpammam Harpy-
weHus nabopaTtopHeix oGpasuos rpyHTa. OpauHaTorn Ans 3TUX KPUMBLIX ABNSETCA CONPOTMBNEHMWE TPYHTA, p, a abcumnccoi
ABNAETCHA NepemMelleHne CTeHkU ceau, y. C NOMOLLBI0 UTepaTUBHON NpoLenypebl MOXHO pa3paboTaTe COBMECTUMBIN Ha-
Hop 3Ha4eHni GOKOBOro CONPOTMBMEHUA KaK DYHKUMM NepeMeLleHns AN CUCTeMbl «CBasi — rPYHT».

Bonee nogpobHoe nccnegosaHvwe NocTpoeHus (p—y)-rpadvkoB npeactaeneHo B [176] ona MArkon rmuHsl, B [177]
n [178] — pna cTpyKTypUpoBaHHbIX 1 crabo CTPyKTYpUpOBaHHbIX TBepAbIX rmMuH, B [179] ona necka, a Takke B [180] ana
CMOWUCTLIX FPYHTOB.

A.8.5.2 Hecywasa cnocobHOCTbL cBaK MO rPyHTY AN Criy4as MArkMx rmvH

JononHuTteneHeIe yKasaHus oTCyTCTBYIOT.

A.8.5.3 paduk p — y 3aBUCUMOCTW HecyLLel crnocoBHOCTM CBaw MO FPYHTY OT CMELLEeHUs ONA MATKAX MMUH

JononHuTteneHble yKasaHUs OTCYTCTBYHIOT.

A.8.5.4 Hecywana cnocoBbHOCTEL CBau No rpyHTY ANA cnydas TBepablixX MnH

JononHuteneHbIe ykasaHus OTCYTCTBYIOT.

A.8.5.5 padhmk p — ¥ 3aBMCUMOCTH HecyLLern CNoCcoBHOCTI CBaw MO MPYHTY OT CMELLEHUA 015 TBepabIX MMKH

JononHuTteneHble yKasaHUs OTCYTCTBYIOT.

A.8.5.6 Hecyuwana cnocobHoCTb cBaw Mo rpyHTY AN cny4an necka

Pa3mbIB rpyHTa BOKpYr CBau BCMEACTBME BO3AENCTBMA BOMH W TEYEHWA MOXET YMEHbLUMTE BOKOBYIO NoAdepKKy
CBaw, NPUBOASA K YBENMYEHUIO MaKCUManbHbIX U3rnbalowmux HanpskeHWid B Hel. Paambie B obLueM cnyyae He siBNsieTcs
npobnemon B criyyae CBA3HbIX IPYHTOB, HO €ro CregyeT yYuThiBaTe /15 HECBA3HLIX TPYHTOB.

[Mpw oTCYTCTBMM A@HHBIX NO KOHKPETHOMY MPOEKTY MOXHO NPUHATL AN U30MMPOBaHHOW cBau rnmyBuHy NnokansHoro
paambiBa, paBHyo 1,50, n rmyBuHY yMeHbLUIEHUS NNacToBOro M3bbLITOMHOrO AaBneHus, paBHyto 6D, rae D — HapyXHbIA
AnameTp ceau; cM. pucyHok A.10.

YMmeHbLlleHe BoKoBOW NogaepKKy rpyHTa obycnoBneHo AByMs addektamm:

- Bonee HU3KMM npeaenbHbIM GOKOBBIM AaBMEHWEM 33 CYET YMEeHbLUEHHOrO BepTukanbHoro adheKTUBHOMO Ha-
NpsikeHns o', (Z);

- YMeHbLUEHUEM NCXOQHOrO MOOYNA peakuyMi TpYHTOBOTO OCHOBaHMA Eg.

O6LWEenpUHATEIR METOA, NO3BOMALWMA YyYUTEIBaTL 3PeKT pasmbliBa Npy NOCTPOEHUU KPUBLIX P—Y, ANA MOPCKUX
cBain oTcyTcTByeT. Ha pucyHke A.10 npeanoxeH oguH U3 METOA0B AN OUEHKM ¢, ,(Z) 1 Eg, kak dyHKunK rmyBuH pasmbl-
Ba. B atom metoe o6l pasMbiB yMEHbLIAET Npodunb o', (z) paBHOMEPHO ¢ rMyBUHOW, BBUAY TOrO, YTO NOKaNbHbIA
pa3sMbIB YMeHbLUAET &' ,(Z) NMHERAHO ¢ rmyBuHON [0 onpeaeneHHORM rmyBuHbl HKe OCHOBaHWA YrnybrneHns oT pasmbiea.
3Ha4eHns Moayna peakui rPYHTOBOTO OCHOBaHMA, Eg, MOTYT BbITh BbIMMCNEHBI TOMBKO C AONYLIEHKeM ycrosus obllero
pa3mbiBa.
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BmMecTo 3TOro MoryT UCMomnb30BaThCs APYrMe MeTodbl Ha OCHOBE MECTHbIX NMPaKkTUK, MOAENbHLIX UCMbITaHWUIA UMK
onbITa.

\
Y

AZgs

Zl

1 — nepBoHa4anbHbI YPOBEHb AHa Mops; 2 — ypoBeHb nocne obliero pasmeia;, 3 — ypoBeHb NoKansHoro pasmblea; 4 — ceasi; 5 —

BapwaHT 6e3 pasmblsa; 6 — BapuaHT NoKanbHOro pasmbiBa; 7 — E, = k z' (cm. Tabnuuy 4 ans aHaveHni k); Azgg — mybuxa rmobansHoro
pasmblBa; Az, ¢ — rnyBuHa nokaneHoro paambisa (06eivHo 1,50); A, — rmybuHa yMeHblIeHua AaBneHns nopodbi (06e4Ho 6D); o' —
BEpTUKanbHoe adeKTUBHOE HaNpshkeHne; Eq — MCXOAHbIN MOAYMb PeaKuni rpYHTOBOrO OCHOBaHWS; Z — rNyBGuHa HWKE MCX0AHOro aHa

Mop$; z'— oKoH4YaTensHas rny6uHa Hke oHa Mops, nocne obLero pasmbisa

Pucyrok A.10 — OueHka 60KOBOro conpoTUBNEHWUS p—) B paMKax MOAENY pas3MblBa

A.8.5.7 pacuk p—y 3aBUCUMOCTUN HECYLLEN CNOCOBHOCTM CBau MO rPpyHTY OT CMEeLLEeHUnA A58 NecyYaHbIX rpyHTOB
JononHuTenebHble yKazaHWa OTCYTCTBYIOT.

A.8.6 CoBmecTHasa paborta cBau B KycTe

A.8.6.1 Ob6WwKe nonoxeHus

CTraHOapTHBIA YMCNEHHBIA pacyeT rpynn cBa MOXHO NOApa3aenuTb Ha ABa OCHOBHbIX NOAXoAOa.

B nepeom, KOTOpLIA C TOYKW 3PEHWSA BbIYWUCMEHWIA CaMbI NMPOCTOW, MCMONb3YTCA anrebpanyeckue BbIpaKeHWs
ONd onpedeneHus ynpyroro ConpoTUMBMNEHWS OOWHOYHOW cBau Ha obwme (oceBble, DOKOBLIE U CKpyYMBaKLUME) BO3OEN-
cteus [187]. ConpoTuBNeHWE rpynnbl onpegenserca nyTeM mMoav@UUMPOBaHMUS BbIPaKEHWA ONS OOMHOYHLIX CBaWl C
Lenbio yyeTa ynpyroro B3auMoaencTBUA «CBasi — rPyHT — cBasy.

BTopol nogxon, B pamMkax KOTOpPOro pacyeTsl 0ObIMHO BLIMOMHAKTCA ANSA rpynn MOPCKWX CBait, sienaetcA bonee
To4HbIM. MeToabl 0664HO TMOPUAHBIE, UCMOMb3YIOLME CMeLLaHHbIE AUCKPETHLIE KpuBble p—y (MeTof YWHKNepa) U KOHTU-
HyanbHoe NoBedeHWe rpyHTa, Bnepebie onucaHHoe B [182] ana bokosoro nosegeHus. C Tex nop Bo BCEM MUpe Obinu pas-
paboTaHbl MHOMOYUCNEHHBIE NPOrpaMmMel ANA oBLWKUX TUMOB BO34eWCTBUIA. OBLIYHO HENMUHEeNHOe CoMnpoTUBNEHUE OAWHOY-
HOI CBau B OTBET Ha 0bLLMe BO3AEeNCTBUSA BLIYUCMSETCA HA OCHOBE OCEBLIX [—Z 1 BOKOBLIX p—y KPUBLIX U 0O0bEeOUHSETCA
C BbIP@XEeHWSAMW YNpyroro B3avMOOeNCTBUA, aHanorM4HbIMM NepBoiA kateropun. Pesynstupyrolive dpopMynbl peLuatTca
ONA pasHbiX YCIOBWIA 3aKpPenieHns ronos cBal WM/MNKW OrpaHWYeHU HaronoBHUKOB CBaW ANA OMpefeneHvsa HernuHemn-
HOTO COMPOTUBINEHUA TPYMMNbI U CUIM 1 MOMEHTOB OTAEMNbHbIX CBal, JOMOMNHUTENBHO YYUTLIBAKOTCA TaK HA3biBAEMbIE Z- U
y-MoaudurKaTopbl.

Bonee nogpobHoe obcyxaeHne Bonpoca npueedeHo B [1871] n [183].

A.8.6.2 Paborta cBal Npv BepTMKansHOW Harpyske

B uenowm, rpynnoBsie addexTbl CUNBHO 3aBUCAT OT FEOMETPUM TPYMMbl CBal, a Takke oT rmybuHbl BHEOPEHUSA U
TOMWMHbI NHGOro HecyLLEero nnacTa nog HakoHeuHWKamu cean [187], [183].

A.8.6.3 Paborta cBall Npy ropu3aoHTanbHON Harpyake

OnbIT CBMOETENLCTBYET, YTO AOCTYMNHLIE METOALI ANS pacyeTa rpynn cBal, NoaBeprawLuxca B0KoBLIM BO3OENCTBU-
aM, obecrneynBaloT nonyyeHne NpUBNMKEHHBIX Pe3ynsTaToB, KOTOPLIE MHOTAA 3HAYMTENLHO OTKMOHSKTCS OT Habnwooae-
MOro NOBEAEHWA CBail, 0CODEHHO B YacTW pacyeToB nepemMelleHnii. Kpome Toro, orpaHuyeHus npouenyp no wccrnego-
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BaHWIO FPYHTa M cNocoBHOCTW NPOrHO3MpOBaTk NOBeAeHWE B3aWMOOENCTBUA CUCTEMbI «TPYHT — CBas» AN OAMHOYHOMN
cBaun (hopMUpYIOT HEONPEOENEHHOCTL B COCTaBe HEOGXOAMMON BXOAHOM MHPOPMaLMK NO FPYHTY ANA pacdeTa rpynn cean.
MoaTtomy cneayeT BbINOMHATE KOMOBWHWPOBaHHLIE pacyeTbl ANA rpynn cBai Ha OCHOBe AByX MnK Gonee METOOOB W Kak
ANS BEPXHUX NpeAenbHbIX 3HaYeHMWIA MPOYHOCTHBIX XapaKTepUCTUK FPYHTa, Tak U AN HkHWX. BeinonHas Takuwe pacdye-
Thl, NPOEKTUPOBLLMK MMEET BO3MOXHOCTb OLEHUTE MMEIOLLYIOCA CTeneHb HeonpeaeneHHOCTH B NPOrHo3e XxapakTepucTmK
dhyHoamMeHTa u MOKeT NpuHMMaTh 6onee oB0CHOBaHHbIE peLleHna No pacyHeTy KOHCTPyKUMKM byHOaameHTa 1 anemeHTam
KOHCTPYKLIMHN.

o peaynbmamam aHarnusa Yembipex Memodoe pacdema Kycma ceal, eblnofHeHHbix 8 [184], cnedyrouwjue memods!
pekomeHAytomcs Ons UCMonb308aHUS MpuU NpoekmupogaHuu pyHOameHmos, obpasyrouyux epynny cead, Ons yKasaHHbIX
ycnosul HazpyKeHusi:

- 0na onpedeneHus UCX00HOU Xecmkocmu Kycma ceall: Memoods! demarnbHoeo pacyema, makue kak PILGPZR
(cm. [184]);

- dng aHanusa pacdemHdbIX cumyauull ¢ pacdemHbiMu Hazpyskamu: memod @oxma-Koxa (Focht-Koch) [182], mo-
dugbuyuposarHbll 8 pabome [185] dna onpedeneHus 2pynnogozo nepeMelyeHus u cpedHeao 3HaJeHUss MakcuManbHbIX
u3aubalowux MOMeHMOo8 8 Ceasx.

A.9 YcTpolcTBO CBaMHLIX (hyHOAMEHTOB

A.9.1 Obwme nonoxeHunA

WcecnegoBaHua no 3abrBaeMOCTM BLINONHAKTCA COMMAcHO NpUHUMNAaM, npueeaeHHsIM B 9.2 1 A.9.2, yTo6kl onpene-
nWTk TUN MOnoTa, HeobxoAMMOro ANs JOCTUKEHWUA pacHeTHOro BHedpeHus ceaun. PacyeTHyto rmybuHy BHeapeHus 3abue-
HbIX CBal He criefyeT onpedensTe Ha OCHOBE AaHHbIX O KOppensuuu HecyLlei cnocobHOCTW cBal ¢ KONMYecTBOM yaapos,
HeobxoAWMMBIX AN 3abWBKKM CBal Ha onpedeneHHyo rmybuHy B MOpCKOe OHO.

[ns yctaHoBKWM HAnpaBneHWs CKBaXWH W CBAiA, KOTOPbIE B OCHOBHOM MOLBEPratTcs ropyU30HTanbHbIM Harpy3kam,
HanpvMep TakuM, Kak peakuus cBai Ha nyck TpyBonpoBOAOB, MINW aHKEPHLIX CBAl PEKOMEHAYETCA WCMONb30BaHWE BU-
Bpomonotos. OHKM TaKKe MOMYT MCMNOMb30BaTLCA B Cny4asix, korga TpebyeTcsa nseneyeHue ceam U ee NepeHoc B gpyroe
mecTo. Kpome Toro, BUGPOMONOTEI MOTYT pacCMaTpUBaTLCS B Ka4eCTBe AONONHUTENbHbBIX CPEACTB ANS YAapHLIX MOMOTOB,
T. €. 4Na Ha4yaneHom 3abueku [186].

YTob6bl MUHUMIM3MPOBaTL 3a4epXKu Npyu 3abuBke cean, AomKHa BbITe BelpaboTaHa npoleaypa NpueMky cean (nod-
TBEPXAEHWA ee Hecyweln cnocobHocTh). [Mpouedypa gomkHa codepaTb NepeyHeHb KOPPEKTUPYIOLWMX MEePONpPUATAM, KO-
TOpble MOryT BbITe peanv3oBaHbl HA MEcTe MNMpU BO3HWKHOBEHWW OCMOXHEHWIA Npu 3abuBke cBaw, Hanpumep, B criyvyae
npexaeBpeMeHHOro OTkasa cBau UMW B cryvyae JOCTUKEHWS Pac4YeTHOro BHEAPEHWUS NPU 3HAYUTENBHO MEHBLLUEM YUChe
yaapoB MofoTa, Yem NnaH1MpoBanocs.

A.9.2 PacueT norpyxeHusi cBau
B [181]—[206] npuBegeHa nHdopmauua no aHannay 3abuBaeMocTy U napameTpam, UCMOMNb3YEMbIM B COOTBETCTBY-
HOLLMX pacyeTax.

A.9.3 [locTuxeHue 3a4aHHOIo YPOBHSA NOrpyxeHUsl cBau
JononHuTeneHbie yKasaHUs OTCYTCTBYIOT.

A.9.4 Otka3s 3abuBHOM cBau

Hwxe npuBeneHsl ABa NpUMeEpa KpUTEpPUEB OTka3a 3abuBHON cBau:

a) B MSATKMX rPyHTax OTKa3 npw 3abueke cBau HopManbHO paboTallWwMM MOMOTOM OnpedensieTcs Kak Touka, rae
conpoTuBneHne 3abueke ceau npesbiwaeT 1000 ygapoe/m (330 ygapos/dyT) Ans nocnefoBaTerbHbIX LWAaros norpyXeHus
anvdon 1,5 m (5 cbytor) unm npeseiwaet 800 yaapos ang wara norpyxeHusa anuHon 300 mm (1 doyT). TOT KpUTEPUIA NpU-
MEHSIETCS, KOraa Bec CBau He MpeBbIAaeT YeTklipexkpaTHoro Beca 6abul MmonoTa. Ecnu Bec cBan npeBbILLAET 3T0 3HaYe-
HWe, TO BhlLLEeyKa3aHHOEe KONMYECTBO yYOapOoB MOBLILIAETCA NPONOpLMOHansHOo, HO B Niobom cnyyae He 6onee 800 yoapos
Ha 150 mm (6 OHMAMOB) BHEOPEHUS,

b) B NNOTHBLIX MKMHaxX 1 Neckax 0TKa3 CBau Npu 3abNBKe MOXET ONpPenensaThCa Kak cUTyaLums, Korga ConpoTUBIEHNE
3abMBKe NpeBbILLAET OAWH U3 CNEOYOLINX KPUTEPHER:

- Npw HenpepblBHOW 3abuBKe coBepLuaeTcd MUHUMYM 125 yaapoe/250 MM (16 yaapoB/dyT) Ha NPOTSKEHUN LLECTU
nocnegoBaTenbHbIX LATOB NOrpyxeHusa anuHon 250 mm kaxabi unv MuHuMym 200 yoapoe/250 MM Ha NpoTAXEHWMW OBYX
nocrnenoBaTenbHLIX LWAroB NOrpyKeHns AnuHon 250 MM Kaxabin;

- Ha nocrnegHeM Lware norpyxeHunsa anuHon 250 mm (B KoHue 3abuBkn) — 325 yoapos/250 mm (400 yaoapoe/dyT);

- npv Bo306HOBNEHWN 3a0MBKKM NOCe OCTaHOBKM Ha 1 4 unu Gonee — 325 yaapos/250 MM Ha MPOTSKEHUU OBYX
nocnegoBaTenbHbIX LLATOB NOrpyXeHnus AnuHon 250 mMm.

B rpyHTax, rae nporHo3UpyTCs TsHKENbIE YCNOBUA 3ab1BKM CBal, HAaNpuMep, Hanu4ne BanyHoB UMW NPOYHBIX Cue-
MEHTUPOBaHHbLIX CINOEB, ONPefeneHne KpUTEPUEB OTKa3a CBauM HE MOXET OCHOBBLIBATLCA TOMLKO Ha KONMWYECTBE COBEep-
LLEHHBIX YOAPOB MOMOTa — HeobX04MMO TaKKe YYUTLIBATbL NOTEHUMANBHO BHICOKME NOKANbHbLIE HANPSKEHWA B CBae Npu
3abuBke. YpOBEHb HaMNPSKEHWA B CTanbHbIX AeTansx cBav MOXeT BbiTb ONpedeneH Ha OCHOBE PacyeToB MO BOIMHOBOW
MOZenu yaapa v MOXeT ObITh Takke OLEHEH Ha OCHOBE M3MEPEHWUS HaNpSXEeHNA B CBae C MOMOLLIbI0 YCTAaHOBMEHHBIX HA
Hel namepuTenbHLIX cpeacTB. MNMpumep kpuTepus oTkasa cBau ANsd YCNoBWMiA 3abDUBKM B CUINBHO CLIEMEHTUPOBaHHLIX Kap-
BoHaTHbIX rpyHTax npueegeH B [207] u [208].
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MoTeHUManbHbIe HeraTUBHbLIE NOCMeACTBUA THKENbIX YCNOBWIA 330MBKM B CUMBbHO CLEMEHTUPOBAHHBIX CNOSX (BKMIO-
Yyasn NoBpeXAeHWEe CamMOi CBaK, MONOTa UMW COOPYXKEHWA) CYLLECTBEHHO 3aBWUCAT OT TUMNAa U pasMepa MonoTa, OT TONLWMHbI
CTeHoK cBau (oTHoweHua D/WT), Hannina 3abuBHoro ceanHoro Ballimaka, oT BO3MOXHbLIX AeeKTOB ¢Bau U OTKNOHEHUH
OT naeansHoW hopMbl, @ TaKKe OT rPYHTOBBLIX YCMOBMWIA (B YACTHOCTU, OT MPOYHOCTU U TOMLLMHBLI CMOS CKanbHOMo rpyHTa
W OT TWNa rpyHTa nod dopmauunen ckanbHoro rpyHTa). bonee Toro, namepeHHas ¢ NOMOLLbIO M3MEpPUTENbHBIX CPeacTB
Ha ronoBe cBav MHTEHCMBHOCTb HAaNPSXKeHWM B OTPaXeHHOW BONHE (OTHOLIEHME MaKCMManbHOro 3Ha4YeHNa HanpsaXeHs
B OTPa)KEHHOW BOMHE K HayalbHOMY MUKOBOMY HAMPSHKEHWK0) AaeT MULb OLEHKY CPedHUX HanpsiKeHWA B CTeHKe cBaM.
Mpw aToM B Npouecce 3abMBKKM CBaW Ha HAKOHEYHWKEe MOTYT peann3oBblBaTbCs Bonee BbICOKME NOKaneHbIE HaNpsXeHWs.
MoaTomy onpegeneHvue KpUTEPWEB OTKasa 3abMBHON CBan B CLEMEHTUPOBAHHLIX FPYHTax B NEPBYI0 odepenb AOMKHO
OCHOBbIBATbCA Ha MECTHOM OnbITe 3abMBKM CBal Ha nrnowaake. B HekoTopeIx crnyvasx MoXeT ObiTb pEKOMEHA0BAHO Mo-
CTPOUTb KOPPENsALMOHHbIE 3aBUCUMOCTK, aHanorMyHele npeanoxeHHow B [198], koTopble MOryT OKasaTbCs MONe3sHbIMU
NpWY NPUHATAW peLleHns B YCNOBUSAX anbkTepHaTuBbl — 3abKBaTh CBal Yepes CLeMeHTUPOBaHHbIN Croi UK ecTe Heobxo-
AvMocTb BypeHns noa HaKOHEeYHWKOM CBaw.

A.9.5 KoppekTupyrowme Mepbl Npy HepacyeTHOM OTKa3e cBau
JononHuTenbHble ykazaHWsa OTCYTCTBYIOT.

A.9.6 Bblbop monoTa U napameTpoB 3abUBKK cBa

MpOeKTMPOBLUMK AOMKEH YHUTBIBATb, YTO NOTEPA YCTOWYMBOCTH CBAaM M OTKa3 CBan B OYEHb MMOTHbLIX MecKax MoryT
GbITb CBA3AHLI C HANWYWEM BHELHUX BYpPTUKOB Ha HaKOHEYHWKE cBau. XOTs W apyrue dhakTopsl, NOMMMO OPMbl HaKo-
HeYHWKa CBaW, BNWSAIOT Ha NOTEPK YCTOWYMBOCTM, HO MCMOMNB30BaHWE BHeLUHero BypTrka MOXeT MoBbILWAaTb CKINOHHOCTL K
noTepe yCTOMYMBOCTU W/MMW OTKa3y CBau.

A.9.7 Ucnonb3oBaHue rugpaBNU4YeCcKUX MOJNOTOB
[ononHuTenbHbIE YKa3aHWs OTCYTCTBYIOT.

A.9.8 bBypoHabuBHbIe cBau
HononHuWTenkHbIE YKa3aHWa OTCYTCTBYIOT.

A.9.9 Ceau ¢ ywMpeHHOW NATON

B uenom, BypeHue ylumMpeHWin ANns CBaw C yLUIMPEHHOW NATOW AOMKHO NpedycMaTpuBaTh MCNoMb30BaHWe TOMbKO Me-
ToOoB ¢ 0BpaTHOW UMpKkynAuver. BypoBol pacTBop Mcnonb3yeTcs, rae HeobxoAMMo He AonNyCcTUTL kaBepHoobpasoBaHue
1 oceinaHue. PaclumpuTens cTBona JomkeH BbiTh cHabXeH yCTPOUCTBOM NPUHYAUTENBHOM MHAMKALWMW 4N BepuduKalmm
OTKPBITUSA MHCTPYMEHTA Ha HeoBX0AMMYI0 NOMHYI0 WKpUHY. Popma NnoBepxHOCTH 3ab0s ylMpeHWs fomkHa BbiTe BOTHYTa
BBepx (boka Bblle LeHTpa) 4N8 NocneayoLero 3anonHeHns ywmnpeHus 6eToHOM NogBOAHOW YKNaaKu.

[nsa obneryeHus 3anonHeHus BETOHOM HY>XXHO pa3MecTWTb NPOAONEHbIE CTEPKHM W CNMpanbHYH CTanbHylo apma-
Typy. CTanbHas apmaTtypa MOXeT ObiTb CBA3aHa B MyYKW UNW crpynnupoBaHa Ans obecneyeHns Bonee KpynHbIX oTBep-
cTuid ans notoka 6etoHa. Heobxogumo nposiBnsTe 0CcOBYH0 OCTOPOXHOCTE AN NPeAoTBPALLEHUS HEHYXKHOIO CKOMMEHUs
Y roprbillka Mexgy CBaew W YLMPeHWEM, The TaKoe CKOMMEHWEe MOXET 3afepKaTb LEMEHTHOE MOMOoYKo. ApMaTtypHble
cTanbHbIE KNETKW UMW 3NEeMEHTLI KOHCTPYKLMW OOMKHBI OCTATOMHO yTannueaTteca B cBae Ana obecrneveHns nepenayv
YCUIUIA.

BeToH 3anonHsaeTcs Ans NoABOOHOM YKNaAkW C HMXHEro KoHua TpyDbl B HYKHEW 4acTW NSATHI YLLIMPEHWs, Bcerga
BbIrPY>KaACh B CBeXeynoxeHHbl beToH. beTtoH ¢ 3anonHutensmu pasmepom 10 mm (3/8 grorima) n MeHee MOXET 3aka-
ymeaTbcs 6e3 komnpeccopa. M3-3a ANWHHOMO cnycka BAOMb CBau M BO3MOXKHOCTU BaKyyMHOro (hopMOBaHUA © NOCneayio-
el 3akynopkor B Tpybe gomkHa ObiTb NpegycMoTpeHa oTayliMHa Bbrnvan BepxHen YyacTu ceaun. YTobObl Ha4yaTb 3aKkadky
6eToHa, Tpyba QomKkHa MMeTb CTanbHYH 3a[BWXKY C MPOKNagKkaMu U3 MATKoW peauHbl, 4Tobbl ybpaTte Bogy U3 Tpyobl.
Heobxogumo cobniogaTte OCTOPOXHOCTL WU HE JONYCTUTh HecbanaHCcMpoBaHHOMO MMAPOCTaTUYECKOro Hanopa Y BHe3arnHom
BbIPY3kn BeToHa. Ceas 3anonHAeTCa A0 BbICOThI BhIlle pacyeTHOro ypoBHs BeToHa, paeHora 5 % oblero yposHs GeTo-
Ha, 3aKa4aHHOro TakK, 4ToDbl BbITECHUTE BCE LIEMEHTHOE MOMOYKO Bbillle pacHeTHOro ypoBHs. [omkHbl ObITe obecneyeHsl
NPUroAHbIE CPEACTBA MHAMKAUMK ypoBHA BeToHa B cBae. 3akadka 6eToHa B YLUMPEHWE 1 COCEOHIOK CEKLMIO CBau A0MKHa
ObITh Kak MOXHO Bonee HenpepbIBHOM.

A.9.10 LUemeHTHpoBaHUe My TOBbLIX COeIMHEHUA CBal

ObopynoBaHWe OOMKHO BbITb 4OCTATOMHO NPOU3BOAUTENBHBIM, YTOBEI 0Becne4nTs 3anonHeHne BETOHHEIM PAcTBO-
pOM 3a OAHY HEMPEepbIBHY onepauuio. 3anonHeHne He OOMKHO Ha4YMHaTbeA, noka He ByoeTr JocTaToqHOe KONWYecTBO
marepuana, BKMoYas aBapuiHbIi 3anac, Ans BeINOMHEHWA 3anaqv. BeToHHbIW pacTBOp B €MKOCTU OOMKEH NOCTOAHHO
nepemMeLUnBaTbLCA W He AOMKeH XxpaHuTeea Bonee 30 MUH [0 3akayku. B cnyyae BbiCcTpoTBEpAEIOLLMX CMEcel Bpems xpa-
HEeHWA B eMKOCTW JOMKHO BbiTe MeHee 30 MUH. [lononHuTeneHas MHopMaLumns No KOHTPOMK KadecTBa U TpeboBaHWAM
npoBefdeHus onpoboBaHur BeToHHON cMeck npuBeneHsbl B [4, nyHKT 19.6], rge paccMaTpmvBaloTCcs acnekTbl LEMEHTHOIO
pacTBopa Ans COeAWHEHWI U PEMOHTA.

Mepepn 3aka4vkoi pacTeBopa W NOCHe akTMBaLuK MobbiX repMeTU3NPYIOLLMX YCTPOWCTB Yepes BCe CUCTEMY 3aKayku
jomkHa BbITe MpokayaHa nogxpalleHHas Bofa ANa yAaneHus BpedHblX BeLUecTB W Ans noaTBepxAaeHWsa ee iyHKUMO-
HanbHOCTU. [INA 3aMKHYTbIX CMCTEM MOXET NogoWTW onpeccoeka. KonblLeBoe NpoCTPaHCTBO AOMKHO ObiTh TLLATEMNBHO
3aMOMHEHO 2a CYET NogAepPKaHWa HENpPepbIBHOMO NOTOKa PacTBOPa Hepes CaMyto HUXKHIOK TOYKY.
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XKenatenbHo oToBpaTh 06pasLbl BO3BPaLLEHHOIrO PacTBOPa Ha NMOBEPXHOCTW. Ecnn BoaMoxHO, 06pasubl pacTeopa
ANS UCMbITAHWIA HA NPOYHOCTL MOTYT BbITh B3ATHI M3 BO3BPALLEHHOIO pacTBOpa B AOMNOMHEHWE K M3MEPEHUAM YAENBHOIO
Beca pacTeopa. Ecnu pacTBop He BO3BpalLaeTcs Ha NMOBEPXHOCTL, TO AenaeTca BM3yankHblil OCMOTP ANA NOATBEpXAE-
HWUA, YTO PacTBOP 3amnONHUM BCE KOMbLEBOE NPOCTPaHCTBO, Cpasy Nocne OKOHYaHWSa 3akadky W elle nocfe HayansHoro
CXBaTblBaHWs pacTBopa, 06bI4HO Yepes 12 4acoe.

A.9.11 MOHUTOPUHI XapaKTepUCTUK NOrpyXeHusa cBau
JononHuTeneHeIe yKa3aHus OTCYTCTBYIOT.

A.9.12 YcraHoBKa HanpaBneHus1 U BypeHne Hernyb6oKUX CKBaXXUH

B cnyvae 3agaBnuBaHvA NpeaBapuTENnbHO MCKPUBIEHHBIX HanpaeneHWi ocoboe BHUMaHWe Hago obpallaTte Ha Ha-
nNpsXeHWs, co3agaBaemble B Tpybe HanpaBneHua U B aneMeHTax coopyxeHus [209].

B mArkux cBA3HbLIX rpyHTax, KOTOPbIE HEPEAKO BCTpeYarTea Ha rmybokoeoake, ANA YCTAHOBKM HanpasneHuin 4acTo
MCMONb3YeTc ansTepHaTUBHEIA cnocob, aHanornyHeld BypeHnto © NPOMBIBKOW CTBONA, — Tak HasbiBAeMOEe NorpyKeHue
nogmeizom. Ecnv npouecc «norpyeHns NogmbIBOM» MIOX0 KOHTPONMPYETCS, TO MOXET MMeTb MeCTO MOHMKEHHasA Kpa-
TKOBPEMEHHas HecyLas cnocobHoCcTe No HOKOBOW NOBEPXHOCTM U Ype3aMmepHasi ocagka. [JononHUTenbHbIe ykazaHus CM. B
[210]1w [211].

A.10 B3zanmopencTBME rPYHTa C KOHCTPYKLUMAMMK BCOMOraTenbHbIX NOABOAHLIX COOPYXEeHWW, pan3epoB U
BbIKWOHbIX NTUHUKA

A.10.1 OGwme nonoxeHuA

B aToMm pasgene copmMynMpoBaHbl KpUTEPUM U NPUBEAEHBI PEKOMEHAALMKN MO pacyeTy yHOaMeHTOB ANS NoABO-
OHbIX KOHCTPYKUMK (cM. Tarke TOCT P 59305) n ans BaauMoaelUcTBUA FPYHT — pan3ep UMK rpyHT — BbIKUAHbIE MUHUU KaK
YacTel NoaBodHOM A06ObIYHOW cucTeMbl. OnucaHbl pacyHeTHbIe KpUTEPUM U MeTOAb! AN B3auMOAESWUCTBUIA BUAA MPYHT —
pan3ep 1 rpyHT — BblkuaHasa nuHus unu Tpybonpoeog [cm. Tawke [212] n [4]—[8].

B cnepyowmx pazgenax paccMaTpyMBalOTCs acnekThl Fe0TEXHUYECKMX pacyeToB Ansa hyHAaMEHTOR NMOABOLHbBIX CO-
OpPYXEHUI 1 ANA B3aUMOAENCTBUA TPYHT — pan3ep Wnu rpyHT — BbIKMAHASA NMWHWS B cnabbiX CBS3HBIX rPYyHTaX, LWMPOKO
pacnpocTpaHeHHbIX Ha rmybokoBodHbIX Nnowaakax (B obwem cnydae npu rmybuHe mopsa 6onee 300 m). MpuHUMNBI pac-
yeTa, NpMBEOEHHLIE B 3TOM pa3sferne, MoryT NPUMEHATLCA K CBA3HbIM rpyHTamM Hes orpaHnyeHuin no rnybuHe mops.

A.10.2 NeoTexHMYecKkne uccrieqoBaHusA

B o6veme reoTexHW4ecKkoro uccnenoBaHua 4omKkHel BeiTh yuTeHBl TpeBOBaHWA NO ONTUMAaNEHLIM pacyeTam 1 cooT-
BeTCTBMIO HopMaM. OH JOMKeH BKMOYaTe onpejeneHHoe codeTaHne meTodoe npobooTbopa U HaTyPHBIX UCNbITaHWWA ANs
rmy6uHel oT 2 o 3 M ANSA BbIKUAHBIX MUHWUIA U CTanbHbIX paik3epoB cBODOAHOIO NPOBUCaHWSA, a TakKe ANs WHXEeHEepPHOro
BypeHus Ha rmybuHy 30—40 M ansa WwaxT pan3epoB 1 pav3epoB BEPXHEro HaTaxeHuA. [puMepamMy METOOOB reoTexHuYe-
CKUX UCCNEAOBAHUIA SBNSAIOTCA:

- BypeHue reoTexHu4ecknx Wypdoe ¢ 0T60POM BHYTPUCKBEXKMHHBLIX MPOB 1 UCMLITAHUAMW «B MaccuBey;

- HEnpepbIBHOE 30HAMPOBaHWE, Hanpumep, KOHYCHbIM MEeHeTPOMEeTpoM unu ¢ T-06pasHbiM Mnn cdhepuHeckum
30HAOM;

- oTHbop obpa3LoB, OTOUpaEeMbIX C NOMOLLBID NOPLUHEBOro NPobooTbopHKKa UK 3agaBnuBaemMoro npobooTdopHU-
Ka (anvHa Tpy6ku 20—30 m);

- oTbop 06pa3suos, oTBMpaeMbIx C MOMOLLLIO rpaBuTaLMoHHoro npobooTbopHuka (AnvHa Tpybkn 5—10 m), a Takke
kopobuaTtoro npobooTBopHUKa (ONs BEPXHErO Crnosa oTnoXeHWA TonwuHon go 0,5 m).

MoapoBHy MHopMauuio No obopynoBaHMIo U NpoLedypamM UccrneqoBaHnini Mopckoro rpyHTa cm. B FOCT P 59996.

B pononHeHwe K ucnbITaHWSAM NO onpeaeneHuio XxapakTepucTHK rpyHTa (o6bemHbli Bec, npegensl Attepbepra, co-
AepXaHue Bnaru, rpaHynoMeTpUYecknii cocTaes, yaenbHblil Bec, coaepaHne kapboHaTos), To4HOE onpedeneHne Hegpe-
HUPOBAHHOIO COMPOTUBNEHWA CABWIY B HEHAPYLUEHHOM COCTOSHUW SBMSETCA OCHOBOMONAratoLWMm AnA reoTEXHUYECKUX
pacyeToB BbIKMAHBIX MWHWIA W pai3epoB. Cpegn HEMHOrMX BWAOB NabopaTopHBIX WCMbITAHWIA Ha MPOYHOCTB, KOTOPbIE
MoryT BbITb NPOBEAEHbI Ha NPWMAOHHbBIX obpasuax ANsa o4eHb MATKWX MMUH, MOXHO OTMETUTL MCMbITaHWA C MOMOLLBI na-
BopaTtopHOW MUHW-KPbLINBYATKN C aBTOMaTM3MpPOBaHHbIM MPYBOAOM WU PYYHbIM NMPUBOLAOM, @ TaIGKE MCNblTaHne nagai-
LLIMM KOHycoM. Kpome Toro, UCnomnb30BaHne MUHU-KPbINBEYaTKM U MeTofa NagatoLlero KoHyca npw oLueHKe ConpoTUBIEHUS
COBUIY FPyHTa C HapyLUEHHOW CTPYKTYPOW LenecoobpasHo Takke B cuily HeoBGXOOMMOCTH OLUEHKKN NoKasaTens YyBCTBU-
TENBLHOCTW rPyHTA.

[ns oueHkn TennoW3NYecKMX U KOPPO3NOHHBIX CBOWCTB FPyHTa Talkoke MOryT BbiTh BbIMOMHEHBI UCTMBITAHUA MO
onpefeneHuto XxapakTepUcTUK KUCNOTHOCTK, TENMONPOBOAHOCTU U YAENBHOIO 3MeKTPUYECKOro CoONpPoTUBIEHNS.

KoppekTHas nHTeprnpeTaums oLeHEHHBIX NyTeM MCNbITAHNA «B MaccvMBe» 3Ha4eHWi koaddrumeHTa nepeynnoTHe-
HWA W NpeanonaraeMbIX CBOMCTEB AWNATAHCUW/KOHTPAKLUMWM NpU CABWMIOBLIX AedopMauusx rpyHTa MOoXeT UMETh BaXHOe
3HaYeHWe Ang pacyeTa BeiKUAHBLIX NUHWA. [eTansHoe NoHUMaHWe YCroBMiA CONPOTUBNEHUS COBUIY rPYHTa C HapyLUEHHOW
CTPYKTYPOW BBNM3M fHa TakKe ABNAETCA BaXHbIM AN MPOrHO3MPOBaHWA OTKMMKa rPYHTa NPKU Harpy>XeHuu.

B 3aBMcMMOCTM OT OOHOPOAHOCTH rE0NOrMY4ECKOro CTPOEHWUA TPYHTOBOW TOMWM U OCOBEHHOCTEN rPYHTOBLIX YCno-
BWI 4N NOCTPOEHWA NONMHOCTEIO 0BOCHOBAHHEBIX OLEHOK XapakTepuCcTUK Nrowankn MoxXeT notpeboeaTbCca MHTErpaums
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MHCDOPMAaLMK O TEONOMMYECKOM paspese, AaHHbIX re0TEXHUYECKUX UCCNEAOBAHUIA U AaHHbIX CEMCMUKKA BbICOKOTO paspe-
LIEeHWs ANs BEPXHEN YacTu paspesa.

B pamkax KOMMMEeKCHOro MCCneaoBaHUA MOXHO CO3[aTh KapThl, MOKA3bLIBAKOLIWME NMNOLLAAHOE PacnpoCTpaHeHWe
TPYHTOB (reonornyeckux 0GbLeKTOB), M KApThl U30MAaxXMT, NOKA3bIBAKOLLME rMyBUHY 3aneraHnsa pasnuMyHbIX CNOeB rpyHTa Unm
CEMCMWYECKMX TOPU3OHTOB, @ TakkKe TOMLWWHY PasfvyHbIX CMOEB IPYHTOB (recrnormyecknx oObekToB). PeaynkTartel KOoM-
MMeKCHOro UCCneaoBaHWsA MOryT GbiTb MCMOMbB30BaHbl Ans (hOpMYNUPOBaHUA OrpaHUYeHUA No NpPOeKTaM BbIKMAHBIX M-
HUWIA 1 pa3epoB, 0BYCNOBMEHHbIX PENLEJOM AHA, FeonorMYeck MU ONacHOCTAMU M OCOBEHHOCTSIMU FPYHTOBBIX YCIIOBUIA.

A.10.3 ®dyHaameHTbl ANA MaHUGONbLAOB U APYTMX 00 BEKTOB NOABOAHLIX AOOLIYHLIX CUCTEM

KoHturypauumm pyHoameHTa, KOTOpble MOTYT WUCMONb30BaTbCS, BKMHOYAKT AOHHbIE NNUThl c/be3 obok, 3abuBHbIe
CBawu, BaKyyMHble (3acacbliBatoLLMecs) CBaum, KONOHHbI HanpaeneHusa Uy coYeTaHns BCero BbllleykaszaHHoro. [1na onop-
HEIX COOPYKEHWIA CKBAXWH TaKKE MOryT paccMaTpuBaTbCA CUCTEMbI (DyHAaMEHTa Ha OCHOBE OMOp/aHKEPHbLIX CUCTEM Ha
roroBKax KONMOHH HanpasneHus.

Kak yacTe kputepues pacuyeta u oTbopa BaXHO OLEHWUTE ONacHOCTY, NOPOXAAEMbIE TAKUMU NPENATCTBUAMU B FPYH-
TOBOW TOMLLE, Kak BanyHbl U re0norMyeckue KoHKpeuun. HyKHO yuMTbIBaTE B pacyeTe BO3MOXHOCTE 3pO3UW/BbiMbIBAHUSA
3a cyeT OypeHus, 0coDEHHO eCrnu paccToAHWE Mexay (DYyHOAMEHTOM M CKBaXWHON HE3HAYUTENBHO U TPYHTOBLIE YCIOBUSA
YYBCTBUTENbHbI K 3P03UW/BbIMbIBAHMIO.

lMpoekTnpoBaHue M ycTaHOBKa MenkosarnybneHHbix doyHoameHToB c/6e3 bok paccmaTpuBatoTcs B pasgene 7 u
A.7. Bonee crneuuankeHble BapuaHTbl pacyeTa paccMaTtpuBatoTcs Ans hyHaameHToB MaHdons40B Unv noaBoaHbIX 40-
ObIYHLIX COOPYXEHWIA U MOTYT BKMOYaTh B ceba:

- BMUSAHME BPEe3aHHbIX BbIKWAHLIX NMUHWA, TPYBHbLIX Cekuui, TpybonpoBoaoB K WwWaHrokabenen, ¢ BO3MOXHbIM B3a-
WMOBINMAHUEM MEXOY BEPTMKANbHBIMW M TOPU30HTANBHBIMW BO3AENCTBUAMU;

- BNUgAHWE Tenna oT obbIBaeMbIX YrNeBOSOPOAOB, 0CODEHHO, ECNK ECTL ra3oBbIe rMapaThl;

- [OMYCKN MPU MOHTaXe W COOTBETCTBYHLIME HArpy3ky, BO3HWKAKLIWE B pe3ynkTate BO3MOXHOIO NepenosnumoHn-
poBaHus unu, ecnu TpebyeTtcs, BbIpaBHUBaHWUS NIOLWAOKN.

B npoekTe cnegyeT npegycMOTPETE TEXHUYECKUE PELLEHKS AMNSA HELUTATHLIX CUTyauui, korga yHaAaMeHT He yaaeT-
cs 3arnybuTb B Mopckoe aHo. COOTBETCTBYIOLLME PELLEHUS MOTYT BKMIOYAThL BPEMEHHOE YBENMYEHUE Beca Ans obnerye-
HWA BHeOpeHWUs hyHaaMeHTa B rPYHT UMK 3anunBky DeToHa B oTcekn MexpebepHoro NpocTpaHcTBa bKu.

O6bI4HO NoaBoaHbIE cUcTeMbI TPeDYIOT obecnedyeHns BLICOKOW CTEMEHW OKOHYaTENbHOro BbIpaBHUBaHWA 00opy-
OOBaHMA (OOHHBLIX MAWT, MaHWONLAOB, W T. N.) ANS HAANEeXallero CoYneHeHns pasnuyHbliX KOMMOHEHTOR W NMOACUCTEM.
B 3aBucumocTy oT Tuna hyHAaMeHTa BbIpaBHUBAHUE COOPYKEHUS MOXET AOCTUraThCs 33 CYET JOMKPATOB MMM 3aKaqku
BOAbI B/U3 OTCEKOB HOOOK.

A.10.4 TeoTexHM4YeCKUe pacyeThbl ANA cNy4yan CTallbHbIX MPOBUCAKLWNX Pai3epoB

A.10.4.1 OBwKre nonoxeHus

CBOWCTBa JOHHOIO rpyHTa MOTYT BIIMATL HA PACYETHBIE KPUTEPUK ANA CTanbHBIX paln3epoB Ha ydacTkax cBobogHo-
ro NPOBMCAHUA B CNEQYIOLIMX acneKTax:

- NpefensHOe COCTOAHME MO NPOYHOCTU, CBA3AHHOE C YPEe3MEPHLIMM HaNPAXEHUAMMU NpU U3rnbe n pacTsKeHun B
CTeHKax paii3epa, u

- NpegenbHoe COCTOAHWE YCTanoCcTH, CBA3AHHOE C HAKOMNMEHNEM NOBPEXOEHUA B CTEHKE pan3epa OT LMKNIUYECKUX
W3MEHEHUI M3rMBHBIX HANPSKEHWIA B TOYKE KacaHusA C AHOM, BbIZBaHHbIX OBVXKEHWEM pai3epa.

Ins SCR makcumaneHas cTaTuyeckasl KpMBM3HA BO3HMKAET B MOABELUEHHOW 4acTy LEMHOM CBA3W, a KECTKOCTb
MOPCKOrQ [Ha MoYTW He BIUAET Ha MakCUMAaIbHYH KpUBM3HY. TakMMm 0bpa3om, CBOWCTBA MOPCKOTO JHa HE OKa3sbiBawT
CUMLHOMO BMMAHWUA Ha MaKCUMarbHbIe CTaTUYeCcKMe NNOCKNE HanpsXeHUs npy narmbe B paisepe. OgHako CBOWCTBA MOp-
CKOro AHa CWUIMBHO BNMAKT Ha COABUIOBOE YCUIME B pali3epe 1 TeEM CaMbiM Ha U3MEHEHUE M3rnbaloLLEero MOMEHTA 3a CYeT
OBWKEHWIA, BbI3BAHHBIX BHELUHMMW BO3EWCTBUAMM HA pan3ep. [oaToMy cneqyeT y4MMTbiBaTb, YTO CBOMCTBA MOPCKOro AHa
OKas3blBaKOT BMAHWME HA PAcHET YCTanocTu.

Kpome Toro, cBOMCTBa MOPCKOro AHa ByayT BNMATL HA NOKANbHYIO BHEMMOCKOCTHYIO KPMBW3HY pain3epa B XO4e 3KC-
TpeMansHbIX NMPUPOAHLIX COBLITUIA MM CUMBHBIX NMOMEPEYHbLIX, UMW BHEMNINOCKOCTHLIX ABWXEHUIA, 0CODEHHO Korga pansep
YyacTWYHO 3arnybnseTca B 30He kKacaHudA. OHW Takke MOTYT BNUATL HA NepexoaHble Marnbaklive MOMEeHThI Mpu nboi
CMeHe MonoXeHna nnaey4ero o6bekTa, K KOTOPOMY OHW NOABELLEHbI.

A.10.4.2 Pac4yet no npegenbHbIM COCTOAHUAM NEPBON rpynmbl (M0 NPOYHOCTH)

[MpenenbHoe cOCTOAHWE NO NPOYHOCTU MOXET BO3HMKHYTb B 3KCTPEMarbHbIX MPUPOOHBLIX YCIIOBUSAX, BbI3bIBAKLLMX
BHEMMOCKOCTHOE ABWXeHWe, ocobeHHo npuy 3arnybneHHom pan3epe Unm nexallem BO BnaauHe, yBenn4nsas TEM CaMbiM
BLICOKOE DOKOBOE COMPOTUBIIEHME TPYHTA W MOKANbHO BLICOKYK KPUBKU3HY par3epa. [Ina koppekTHoro onpeaeneHua bo-
KOBOTO COMPOTMBMEHNS TPYHTa, KOTOpoe 00LIMHO NPEBLILLAET HOPMarbHOE COMPOTUBMNEHWE TPEHUA AN TpyboNpoBO4OB,
YNOXeHHbIX Ha AHO Mops (cM. A.10.7), HeoBxoanmo NpoeefdeHVe crneluarnbHbiX reoTexHU4Yecknx pacyetos. Npu BHenno-
CKOCTHOM [BVRKEHWM pan3ep MOXeT BCTPETUTb BOKOBOE conpoTMBreHve 0Bpa3oBaHHON TPaHLUEW UMW OT BaNOB FPyHTa,
nexawmx c niobon cTopoHbl OT panaepa.
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A.10.4.3 PacuyeT Ha ycTanocTtb

[JunanasoHel HanNpsxeHWs, ucrnone3ayemble B pacyete yctanoctu SCR, BEMMCNATCA Ha OCHOBE M3MEHEHWUIA Hanps-
XeHWs paiisepa, BblI3BaHHbIX ABWKEHWAMUW NEPBOrO W BTOPOro nopadka. B 3oHe kacaHus aTW OBWKEHWUS MOXHO YNpPOCTUTL
A0 cxeMbl ABvxKeHusa TK Ha ogHON NMUHWUM C pai3epoM, YYWUTEIBaA pesynbTMpyloLlMe M3MeHeHns narnbaioLero MoMeHTa.
OckusHoe n3obpaxeHne U3aMeHeHUa MakcuManbHbIX HanpsbxkeHuin Tpybonpoeoada 3a cHeT M3rmbaloLwmnx MOMEHTOB B 30He
KacaHWA 3a CHET OBWKEHWW pan3epa C BbICOKMMMW W HM3KMMMW 3HAYEHWAMM KECTKOCTM rPyHTa NnokasaHo Ha pucyHke A.11
(cnenyet UMeTb B BUAY, YTO Ha pucyHke A.11 NokasaHbl HanNpsXXeHus, a He MOMEHTbI).

1 — paccuynThiBaeMble ABUXKEHWS pansepa; 2 — pansep; 3 — NOoBepxHOCTL AHa Mops; 4 — orubakwme Hanpsxedus BAOMNb ASTUHGI
pawvsepa Bbnusu TKM; 5§ — Ac (cny4aw ecTkoro rpyHTa); 6 — Ac (Cny4ai MAarkoro rpyHra)

PucyHok A.11 — lNpymep n3aMeHeHUn HanpsSHKeHWA B pari3epe Npu pacyeTax Ha yctanocTe [213]

[ranazoH UMKNUYEecKoro HanpsKeHWs B 30HE KacaHWs 3aBMCUMT OT CKOPOCTU U3MEHEHWSA M3rnbaloLllero MomMeHTa
1 TEM CambiM OT NEpEepEe3bIBalLLEr CUMbl. AHANU3 NOKA3LIBAET, YTO MAKCKMMarnbHOE 3Ha4YeHWE NMepepesbiBaloLLEn CUnbl
MEHSIETCSA NPaKTU4ECKU NMMHENHO B 3aBMCUMOCTM OT forapudmMa XecTKOCTU rpyHTa. 3aKOHOMEPHOCTM YCTarloCTHOWM Mpoy-
HOCTWM UMEIT BWA, CTENEHHOW 3aBUCMMOCTW, B KOTOPOW HAKOMSIEHHOE MOBPEXOEHWE NPONOpLUOHANbHO aMnUTyae Uu-
KIMYECKOro HanpsiXeHWs, B3ATOrO B BbICOKOW cTeneHu (00bivHO okono 5) [274]. Jaxe cpaBHUTENbHO Hebonblas pasHuua
B 3HAYEHUWAX NEPEPE3LIBAIOLLEN CUMbI MOXET CUMNEBHO NOBMUSATL HA OLEHKY YCTanoCTHOW NPOYHOCTH, MO3TOMY NpU BbINOM-
HEHWMW pacyYETOB PEKOMEHAYETCS YUUTHLIBATL HEMVHEWHLIA XapakTep OTKINWKAa rpyHTa.

YcTanocTHoe NoBpeXaeHne B 30HE KacaHWa MOXET nmopoXaaTbcs M Manbimu, U Bonbwmnmmn BonHamu. bonblias
4acTb YCTaNnOCTHbIX NOBPEXKAEHWIA BO3HUKAIOT Kak 3a c4eT HGonblumnx BONH (He 06s3aTenbHO aKCTPeMarnbHbIX), MMEKLMX
HU3KYH BEPOATHOCTL HACTYNMEHUSA, TaK 1 B pe3ynsTate HeNpepbIBHLIX ABVKEHWIA 32 CHET ManbiX perynspHbIX BOJTH.

A.10.4.4 BaaumopgeilcTBre pai3epa C MOPCKMM AHOM B BEPTUKaNbHOM NMOCKOCTH

A.10.4.4.1 MeToguyeckasa ocHOBa

BaaumopeiicTeue paii3epa ¢ MOPCKUM OHOM BKIHOYAET CrNOXHBIE HENMUHENHLIE MPOLECCH! B TPYHTE C NNacTU4ecKum
BHEApPEHWEM TPyGbl B rPyHT B XOA4E€ HAaYanbHOro KacaHus, pasMardeHus B XO4e UUKMNOB ABUKEHUS KBBEPX-BHU3» U NOTEH-
LiManbHoro CONpPOTMBIEHUS Pa3pYLLUEHUIO TPYHTa 3a CYeT Npucoca nepen oTpbiBoM. B BonbliMHCTBE Criy4aeB pacyeT Bbl-
MOHAETCA Ha OCHOBE YNpPOLLEHHbLIX MOAEMNeNn, Korga B3auMOAENCTBUE «pal3ep—TPYHT» UaeanuanpyeTca NocpencTBOM
cepuy NUHENHBIX MPYXKUH C HYNMEBOW MPOYHOCTLIO HA pacTaXeHWe, pacnpeneneHHbIX BOOMNE pain3epa B 30He kacaHus. B
Donee NpoABWMHYTHIX MOAENAX BLIOOP XECTKOCTW NPYXUHBI YYUTEIBAET amMnnuTyay BEPTMKANsHOro CMELLEHUA U Apyrue
ahpekTsl (HanpuMep, UMKMUYHOCTE ABWMXKEHUA pandepa). XOTs Ha OTKNWK rpyHTa ByaeT BNUSTE BHEMNNOCKOCTHOE ABMKE-
HWe pai3epa, NpvBeAeHHoe Janee 0bcyaeHne orpaHUYeHO TOMNbKO BEPTUKANbHOWM )KECTKOCTbIO MOPCKOro AHa.

B [215] npvBegeHo KOHUENTYanbHOE onucaHyve CONpOTUBMNEHWA MOPCKOro AHa, NokalaHHoe Ha pucyHke A.12 ana
OJHOTO LMKIa MHTEHCMBHOTO BO3AENCTBUSA, BKIOYAA OTAENEHWe pai3epa oT rpyHTa. Nocne HavanbLHoro BHeapeHUs paii-
3epa B MOPCKOE [OHO BO3HWKaET CTafMsA pasrpy3ku npu nogbeme TpyObl. OTKNUK rpyHTa HA HadanbHOM 3Tane nogbema
HaMHOTO KECTYE, YEM MPU NEPBUYHOM BHEAPEHWUU TPYDbI, YTO AEMOHCTPUPYETCH KPUBOW CTaAWUM «pasrpy3ku» Ha PUCYH-
ke A.12. Mpwn NpoJomKeHUU NogbEMAa Pe3ynbTUPYOLAsA CUna CoNpOTUBRINEHMA CTAHOBUTCA pacTArMBatoLLen (kpveas cta-
Ann «npucocay TpyDbl K IPYHTY Ha pucyHKe A.12), noka He JOCTUraeTcs MakcMMarbHoe COMpPOTUBMEHWUE TPYHTA NOOALEMY
1 Tpyba He Ha4yMHAET OTAEeNnAaTLCA OT rpyHTa. ConpoTueneHve nogseMy ocriabeBaet, noka Tpyba NoNHOCTLI HE OTOPBETCA
oT rpyHTa. Nocne NoBTOpHOro BHeApeHWA TpyBa onATh BXOAWUT B KOHTAKT C rPYHTOM, MPU 3TOM KECTKOCTb NMOBTOPHOrO Ha-
rpy»eHua 00bIMHO MEeHBLLIE XEeCTKOCTW pasrpy3kn. [Nocne 3aBeplleHns NoOMHOro LUKNa B3anMoaeincTeus Tpyobl C rpyHTOM
rpacuk Harpy3ku He BO3BPALLAETCH B TY e TOYKY Ha CKEMNETHOW KPWMBOW, B KOTOPOW Ha4YMHanack cTagusa pasrpysku, —
MOXHO Habntogatk, 4To Tpyba AONONHUTENBHO BHEOPAETCH B IPYHT AHA.

I punmedyaHne — CDI'IpOTMBJ'IEHME nogbemy HasbiBaeTCcA «NPUCOCOM», XOTA B NPUOAOHHOM rpyHTE abcontoTHoE
3Ha4YeHWe NopoBOro AaeBneHWA OCTaeTCA NONOXWUTENbHbIM U (pUSULJGCKU rnpouecc «3acackleaHuda» omcymcmeyem. Ons
CormacoBaHHOCTKU C Tpa,ElVILI,I/IOHHOﬁ TepMMHOHOFMEﬁ BonbLoro ymucna nyﬁJ'IVII{aLI,VIl?I, 8 IMOM 4Hucrie Noce[aLEeHHbIX MOPCKUM
onepayusam rno nodbemy obbeKkmos ¢ MOpPCKOeOo OHa, TEPMWUH «NPWUCOC» COXpaHEeH B CTaHAapTe, XO0TA HYXXHO NOHUMaTb,
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YTO (haKTUYECKM OH XapaKTEepU3yeT PesyrbTUPYHOLLYI0 NOOLEMHYH CUNY, HEOBXOAUMYHK ANA nogbeMa oBbeKTa, onuparo-
LLEerocsl Ha MOPCKOE [HO.

-

Yy

T— CKeneTHas KpuBas BHEAPEHUS, = — KPUBAS CTAOQMW BHEOPEHUS, o= — KPWBASA CT3OWMWN PA3IPY3KW;
e — KQUBAA CTAOQMKM NpUCoCca pr6bl K TRYHTY, s — KPWBaA CTagnK NOBTOPHOIO BHEAPEHWA MNOCNE OTPLIBA, me— —
LIMKNUYeCcKas XecTKocTe X — conpoTuBneHue rpyHTa, Q (Ha eauHuuy AnuHel); Y — BHeapeHue, z

PucyHok A.12 — KoHuenTyanbHas guarpamma »KecTKOCTU MOpPCKoro gHa [215]

A.10.4.4.2 OueHKa BHeapEHWUs B YCIOBUAX NNACTUYHOCTH

CkeneTHyIo KpBYIO BHEAPEHUSA HA pUcyHKke A.12 MOXHO OLEHUTL NyTEM PacCMOTPEHUS Npoduna NPOYHOCTM MOop-
CKOro [Ha W COOTBETCTBYHLLEro KoaULUMEHTA HECYLLIEN CNOCOBHOCTY ONSA YKa3aHHOIo NMPOHUKHOBEHUSA. [1ns ycnoBui
YBEMUYEHNA NpohUna NPOYHOCTH FPyHTA, MPUMEPHO JIMHENHO C rMyOWHOI, OrpaHNYMTENBHOE CONPOTHMBIEHWE BHEAOpE-
HWUK Ha eguHWULY ANMWHBI TPYObl MOXeT BbiTh BblpaXeHo, Kak aTo nokasaHo dopmynoi (A.62) [276]:

b
- ~alZ
Q, =NesyD = a( D) suD, (A.62)
rae s, — COMPOTUBMEHWE CABWIY HE[IPEHWPOBAHHOTO MPYHTa B HUXKHEN YacTh Tpybbl;
D — pnameTp TpyObl;
Z — paccTosiHue A0 HU3a Tpy6bl;

N, — KoathULMEeHT ONMpaHKa, ONpeaensoli CKENeTHYIO KDUBYIO NPU NEPBUYHOM BHEADEHUN;
a — napameTp, NogorHaHHbI noa pesynsTtatel MK3-pac4yeTa, co cpegHuM 3HaveHuem nopsaka 6,0;
b — napameTp, NOAOrHaHHbLIA Noa pe3ynbTatel MK3-pacyeTa, co cpegHuM 3HavyeHnem nopsaka 0,25.

[ononHuTenbHble YKasaHWs Mo napameTpam a u b npueegeHbl B [2717].
Takke OOMKHbI ObITb YYTEHbI A0MYCKW Ha 3hdeKThl NNaBy4ecTy.

n punMmedaHune — 3HayeHne S, 30ecb obo3HavaeT cpegHee cCONpoOTUBNEeHWD COBUry (cpe,u,Hee Mexay 3Hade-
HUAMMW COBUIOBOK NMPOYHOCTKU, U3MEPEHHbBIMW MPU TPEXOCHOM CXaTtuW, pacllpeHrun 1 NpoCcToM CJ:!BIAFE) Wnnn 3HaveHue,

nofny4eHHoe B Xo4e NoMeBbIX UCMBbITaHWIA NeHEeTPOMETPOM, HanpumMep obblivHoe CPT-30HAMPOBaHKE UK C NPUMEHEHWEM
T-obpasHoro HakoHe4vHuka (cMm. TOCT P 59996).

B onpeneneHHbIx pervoHax mMupa B BepxHeW 4acTu paspesa Ha rmybuHe 0,5—1 M 3aneraet crnoll NOBEpPXHOCT-
HbIX OTNOXEHWI ¢ Bonee BLICOKOW MPOYHOCTLIO MO CPaBHEHUKD CO 3HAYEHUAMMW, OXWOAEMBIMKU B NTMHEMHOM TpeHae [218].
B Takux cny4yasx HeobxoaMMo y4ecTb BO3MOXHOCTE NpoBarna Kkopnyca rmbkoro paisepa vepes Npo4Hbli CNoW U OLEHUTL
BNUSIHWE TAKOr0O CLEHapWUs Ha pe3ynkTaThl PACYETOB MO KPUTEPUWIO YCTANOCTHON MPOYHOCTU.

A.10.4.4.3 Cekywmin MOgynb XKECTKOCTH

[NoBeneHwe conpoTUBNEHUS TPYHTA, M30bpaeHHoOe Ha pucyHke A.12, MOXHO OXapakTepusoBaTb B TEPMUHAX IKBU-

BaNeHTHbLIX MPYXWH C CeKyLLieid XeCTKOCTbIO K, NoAAepXMBatoLLmX TpyOy paiaepa; ceKylias XecTKoCTb K, B BEPTUKanb-
HOW NMOCKOCTK ONpedenseTcs cnedyrwuM obpasom:

AQ
k, = Az’ (A.63)
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roe AQ — M3MeHeHWe BEPTUKANBHOWM CUMbl HA eAUHULY ONUHBI TPYObI;
AZ — NU3MeHeHWe B BepTUKaNbHOM NepeMeLLeHn.

HenvHernHOCTE B3aUMOAEHCTBIA CUCTEMBI «pai3ep — rpPyHT» NPUBOAWT K USMEHYMBOCTM ECTKOCTM MOPCKOTo AHa
Mo ANWHE 30HbI KacaHUs, KOTOPYIO MOMXHO OL@HUTL MO NPOMI NPOMHOCTU MPYHTA, S (Z), ¥ NpeanonaragMoil reoMeTpun
TpaHwewn (xapakTepuayemon rpachnkom rnyBrHbl TpaHLWen OT paccTOsHUSI BAOMb 30HbI kKacaHusi). Ha npocTpaHCTBEHHYIO
WM3MEHUYMBOCTL XECTKOCTM MOPCKOrO AHA BRIMAET TaKKe NepeMEeHHOCTb BO BPEMEHW NONOXeHUs akTUYeCcKol TOUKK Ka-
caHua paiisepa ¢ AHOM.

[ns oueHKM XecTKOCTWU rpyHTa 4O TOYKW, Tae 3afeicTByeTcA MakcuManbHasa cuna npucoca, bbina npepnoxeHa
runepbonmyeckas mogens ([215], [279]). Mogene npeanaraeTt cnegyrollee COOTHOLLEHUE:

ky fKmax

e NeSy T+ KmaxAZID’

(A.64)

roe (B OOMOMHEHWE K paHee onpeaeneHHbIM 0603Ha4eHnAM):
K

max — MakCumanbHO€ 3Ha4eHwe HDpMaJ‘IM.?»OBaHHOVI ceKyLu,eﬁ JKECTKOCTKU npK HavansHoK pasrpyske Mnm noBTOPHOM

HarpyxeHuu;
f — acumnTtoTudeckoe 3HadeHue AQ/N_s D npu Gonblmx cmelleHuax (1. e. f = (Q iy = Qimi/ NS D- e Qi
asnaeTca Q ., ANA CUTyauun BHeOpeHWUs/npucoca).

Mpumevanune — [Onamarkux muH B [215] pekoMeHaoBaHo 3HaqeHune K., Ha yposHe 250, koTopoe cornacyert-
CSl C NepBbIM LMKIOM BO3AEWMCTBMA Manol aMnnuTyasl nabopaTtopHbiX MOAENBHBIX NCNBITaHWA B kKaonuHe [220].

A.10.4.4.4 Tlogbem 1 OTpLIB

Mpu npogomxatowemMca nogbeme cBoGogHoro ydacTtka Tpybbl palizepa 4OCTUraeTca MakcMManbHOe COnpoTUBE-
HWE rpyHTa nogbemMy yd4actka TpyObl, Nexallero Ha AHe, Nocne 3TOro CONPOTUBMEHME NOALEMY NaJAET U MPOUCXOAWT OT-
pbiB TPy6bl OT MOpckoro AHa. ConpoTUBMEHWE rPyHTa NOSZBEMY MOKET BbI3BATE U3rnbatoLime HanpskeHns nogbema, npe-
BbILLAOLIME HAMPSBKEHUS Npu yknagke. Hanpotue, otgeneHve Tpybbl OT rpyHTa cTpemuTtcs BoicBoboauTe narmbatowume
HanpsixxeHnsa B Tpybe. CoOTBETCTBEHHO, ANS TOYHOW XapakTePUCTUKW B3aMMOAENCTBUA «IPYHT — pPan3ep» O4eHb BaKHbI
peanucTUYHble OLEHKW BENWYKMHBLI MakCMManbHOTO COMPOTUBMNEHWA 3a cyeT adpdpekTa NpMcoca W 3HaYEeHWIA CMELLEHNH,
peanu3yrLmnxcs no mepe Mobunusauuy Npucoca U B MOMEHT OTPLIBA.

ConpoTtuBneHue rpyHTa nogbemy Tpybbl pansepa MOXeT BO3HWKHYTb 3@ CHET AByX (PaKTOPOB: CNOCOBHOCTW rpyHTa
BbIAEPKMBATE paspexeHne 1 Bec 06paTHONM 3ackINkK rpyHTa noBepx TpyGbl BCNEACTBUE HAKOMMEHWSA OCAAKOB WM OCbI-
naHWsl CTEHOK TpaHLUeun, obpa3oeaHHOU 8 peayrnbmame cMeweHUl patizepa.

MakcumanbHoe ycunne Npucoca Ha eanHULLY AnuHbl TpYBel Q . 3aBUCUT OT pada (hakTopoB, TakuUX Kak adhdeKTbl
LIMKIMYECKOro ABVKEHWA, CKOPOCTW TPyObl M BPEMEHW COXpaHeHWs ConpoTuBNeHUs nogbemy. KonnyecTBeHHO BMUSHWE
3TuX HaKTOPOB MOXKHO BbIPA3UTe NOCPEACTBOM GespasmepHbix KoadrUNEHTOB, NPUMEHAEMBIX K HECYLLEN cnocoBHOCTH
(npu cxartum), kak nokasaHo B popmyne (A.65) [215]:

Qs = fhANeS D, (A.65)

max ~

roe f, — 6e3pasMepHblid K03 MULMEHT, OTPaXKAOLUIA UIMKNNYECKUIA haKTop;
f,, — 6e3pasmepHbIil KoathULMEHT, OTPaXaoLWKMIA hakTop CKOPOCTH;
f, — GeapasmepHbIil KO3 PULMEHT, OTPpaXKatoLWMA BPEMEHHOW akTop.

PekomeHgauumn no sHaveHnsam koadduuunerTos £, f; 1 f; npusedersl B [275].

[Onst ycroBuiA UMKNMYECKOro/ycTanocTHOro HarpyeHust B [275] pekomeHOoBaHO UCNOMB30BaTe NPOYHOCTL Hapy-
LUEHHOTO rpyHTa S, @ He MPOYHOCTL HepaspyLueHHoro obpasua s, B AOMNOMNHEeHNE K LMKITNYECKOMY (aKTopy YMeHbLIEHNS
f., xots Gonee LenecooGpasHo MCNoNL30BaTk NEPBOHAYankHOe CONpPOTUBNEHMe CABUTY HepaapyLieHHoro obpasua B ka-
YecTBe OPUEHTUPA, ONMPAACh Ha pasnuuHbie hakTopb! AN KONMWMHECTBEHHOMO ONPeaeneHns NnornpaBok K oueHke Qg .

Buaoeonabniogennsa nokasanu, 4To pan3epbl HacTo «BbIPbIBAIOT» B MOPCKOM AHE TPaHLIeW 3Ha4MTENbHON rMyBuHbI;
aTOT Bonpoc paccMarpusatotca aanee B A.10.4.5. [lononHuTenbHOE CONPOTUBINEHNE NOOBEMY BO3HWKAET Nocne 4acTu4-
HOW 3acbiNKv TpaHLewW, B pedynbraTte Yero Tpyba okaabiBaeTcs 3arnybnenHon. Matepuan 3acbkinky TpaHLeWn, BeposaTHO,
Byaet npeacTaBnsATb COBOM CMECh IPYHTO-BOOAHOW Macchl M rPyHTa C HAPYLUEHHOW CTPYKTYPOR, MO3TOMY MOXHO OXWAATb,
YTO ero MPOYHOCTL BYAET HMXKE MPOYMHOCTU AOHHOMO rPYHTa C HapyLUEHHOW CTPYKTYPOW.

Ons ycrnoeuid 6e3 3acbinky TpaHLlen ¢ 3aJelcTBoOBaHWEM COMNPOTUBMEHWS NogbeMy TOMbKo OT npucoca B [2715]
npeanaraeTcA 3aBUCMMOCTL, NokasaHHas B hopmyne (A.66), ana nepeMeLieHns Npu oTpbiBe AZp, T.e. NnepemMelleHun
nogrema, npy Kotopom Tpyba NonHOCTLI0 OTPLIBAETCA OT rPYHTa, M3MEPEHHOM OT TOYKWM, B KOTOPOW 4McToe ycunue, Q,
CTaHOBWUTCA OTPULATENbBHBIM.

AF; = iy B (A.66)

roe {y — BespaamepHbiil KO3 MULMEHT, OTPaKAIOLLUIA aKTOpP CKOPOCTH;
{; — GeapasmepHbIi KOIPPULMEHT, OTPAKAKDLLWNA BPEMEHHOW (haKTOP.
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B [2758] npvBeneHbl pekoMeHdauny No HasHaueHWo KoadduuneHToB (, 1 (; Ha OCHOBE AaHHbIX UccnenoBaTens-
ckux npoektoB STRIDE n CARISMA.

B nutepatype He npeacTaeneHbl obLIMe 3aBUCUMOCTU AN BapuaHTa TpaHLUEW ¢ 3achINKoKW, aHanoruyHele hopmMy-
ne (A.66). OgHako Ha UHAMBUAYanbHOW OocHoBe GbiNy paspaboTaHbl 3aBUCMMOCTU AN ONUCaHUS 3aBUCUMOCTU «Modb-
eM — nepeMeLleHne» Ang cneuvaneHbiX nowagok (cMm., Hanpuvep, [221]).

A.10.4.4.5 KoppeKkTUpOBKa XapakTEPMUCTUK XKECTKOCTU NPU LUKINYECKOM Harpy»KeHun

CuuTaetca, YTO UMKIMYECKOE HarpyKeHWe YXy[LIaeT KeCTKOCTHblIe XapakTepUCTUKW rpyHTa. Ha ocHoBe UMKNK-
YeCKMX MOZerbHbIX UCNbITAHWIA TUNAa «CcBast — FPYHT», KOrda rpyHT npenctaeneH kaonvHoM (6enow rmuHon) [220], naet
3HAYEHUA HOPMAarM30BaHHOW LIMKNIMYECKOW KeCTKoCTH, K, MeHee 5, B OTNNYME OT CUTYaLUN C MOHOTOHHBIM HAarpyKeH1emM,
korga 3HadeHua K dmkcupytotes B gunanasoHe oT 250 go 40 npu Az/D = 0,025. MogenbHbele UCNbITaHWUA TakKe MoKasbl-
BalOT, YTO KECTKOCTb yMeHbLuaeTca B 10—20 pas, korga BOZHMKaET OTAENEHWE pali3epa OT rpyHTa M 3aTeM MOBTOPHLIN
KOHTaKT [222].

InuHa oTpeska TpyGbl, HA KOTOPOW NPOVNCXOAMT pasdeneHne «TpyHT — paitsep», ByaeT M3MEHATLCA B 3aBUCKMMOCTH
OT rnyBuHbI MOpS B AaHHOI TOYKE, MapaMeTpoB paizepa, TUna NnaBy4Yero COOPYXeHWa 1 NpUPoaHLIX yCnoBwid. B Tabnu-
ue A.4 npeacTtaBneHbl TUMUYHBIE CXEMbI OBWXKEHUS paiidepa B 30HE KacaHWusa ANA pasfuyHbIX LTOPMOBLIX YCIOBWIA AN
nnatdgopm Tvna SPAR B MekcukaHckom 3anuee. [na TUNWUYHBLIX 3Ha4YeHWA gnameTtpa pansepoe 0,3—0,4 M gnuHa aTux
OTPE3KOB COCTaBMAET +15 M 4nA perynapHbix BOMH M £25 M ANS 9KCTPEMarbHbIX LUTOPMOBLIX YCroBuid. [lonepedHbie unm
BHEMMOCKOCTHLIE CMELLEHWA NnaTdopmbl MOryT NPUBOONTL K TPOEKPATHOMY YBEMWYEHWIO OMMHBLI Y4aCTKOB OTAENEeHWA
pai3epa OT rpyHTa.

Tabnuuya A.4— CeogHble gaHHbIE NO NPOTAXEHHOCTU U BEPOATHOCTU BO3HUKHOBEHWUA NepeMellennid TK ana rubkmx
paizepoB [221]

BeposaTHoCcTb Mpeaen cmeweHuin TKO B Mpenen nonepeyHbix
Renxerins BO3HUKHOBEHWS NoCKOCTH cmeleHun TKOQ
PerynspHele 95 % +43D +0,5D
JKCTpeMarbHbIA LITOPM 25% +70D +1D
lMepemelyeHna nnaey4yero coopy- 25% +200D—260D 7D
KEHWs BTOPOro nopsaaka

CpedHee nonoxerue TKL pazdensem palsep Ha y4yacmku ceoboBGHO20 npoeucaHus U onupaHus. Ha yqacTtke npo-
BMCaHWUsSI COOTBETCTBYIOLLYIO KECTKOCTb IPYHTA MOKHO NPUHATL PABHOW KECTKOCTU, COOTBETCTBYHOLLEN BonblUMM nepeme-
LLEHUAM, 1 NO3ATOMY Ha NOPAOOK HIBKE MAKCUManbHOM XECTKOCTU NMPU pasrpy3ke M NOBTOPHOM HarpyeHuu. Ha yyacTke
ONMpaHns MOCTENEeHHOE 3aTyxaHWe NepeMeLLeHWniA pai3epa No aMmnuTyae U 4acToTe npeanonaraet, YTo B guanasoHe
Mexay perynapHbIMW 1 3KCTPemMarnbHbIMK LUTOPMOBLIMK YCNoBUAMMK B Tabnmue A4 «cpegHee» 3Ha4YeHWe XeCcTKOCTH, Co-
OTBETCTBYHOLLEE TEKYLLIMM OMepaTMBHLIM YCITOBMAM, CNeAyeT NoBbIWaTh CTyneH4aTsiM 06pa3omM B HanpaeneHuy oT MUHK-
MansHOro 0 MakCMMansLHOro aHayeHus. [laHHble rMcTorpaMm BepTukansHoro AeikeHns SCR mMoryT GbiTb MCNONb30BaHEI
ONA OLEHKKN 3HAYEHWIA XapaKTEPWCTUK XXEeCTKOCTU CHWKEHWUS U CTENeHW NPOCTPaHCTBEHHOW M3MEHYMBOCTU KECTKOCTU.

Ha npaktvke nporpammHoe obecnedeHune, UCMONb3yeMoe A9 OLEHKN YCTanoCTHBIX MOBPEXOEHNA, MOXKET ObiTb
OrPaHU4EHO B YacTW yYeTa CTEMNEHU MPOCTPAHCTBEHHOM U3MEHYUBOCTM KECTKOCTHBIX XapaKTepPUCTUK IPYHTOB MOPCKOMO
OHa. 3KBMBaNeHTHbIN addeKT MOXeT ObiTb JOCTUIHYT C MOMOLLBKD afeKBaTHOW HeNWHEeWHOW Modenu Ans B3aumopen-
CTBWS pai3epa — MOPCKOE [HO, BKIIOYAILLEN0 CPABHUTENBHO MATKYH) CKENETHYHO KPUBYH M DoMee BbICOKYH KECTKOCTb
pasrpy3ky — MOBTOPHOW 3arpy3ku, Kak nokazaHo Ha pucyHke A.12. Takue HenuHenHble MOOENW AOCTYMHLI B KOMMEpPYE-
CKUX MakeTax nporpamMm AN\ pac4yeToB paKrsepa.

A.10.4.5 Camo3sarnybnexue

A.10.4.5.1 OnucaHune npouecca U ero CBONCTBa

[BmxeHWA pain3epa B 30HE KacaHus JHa MOPSA CO34ak0T TPaHLLE, KOTopas BIIMAET Ha KapTUHY HanpsKeHWn 1 ycta-
NOCTHbIE XapakTepucTUKX paitzepa. Co3gaHwe TpaHLlewn (Ha NepBOM 3Tane — BraguHbl) ABMNSETCA MPOLECCOM pa3mbiBa
rpyHTa u yrnybneHns OHa 3a CYeT ABWXEHWI paiizepa B OTBET Ha rnobanbHble ABWMXEHUSA Nnaeyyei cuctemsl. Mpouecc
POpMMPOBaHKA TPAHLLEW B pe3ynbTare PerynsapHbIX CMELLEHWA rpyHTa 0Bbl4HO ONUTCA OT MECALEB A0 HECKOMbKUX MET,
HO MOXET 3HAYMTErNbHO YCKOPATLCH 3a cYeT Gonee LIMPOKOro BOBMEYEHUS MPUPOOHLIX CODLITUIA, NPUMEHEHWSA CYOOB C
KOMMeHcaLmen BepTUKanbHOW Ka4ki unn BubpaLmm 3a c4eT BUxpeobpasoBaHus.

HabntogeHua 3a TpaHweaMM, co3qaHHbIMKM pansepamMu, NpueeneHsl B [223] 1 packpbiBakOT TUMWYHbLIA Npodunb B
dopmMe «4epnakay, KOTOPbIA UMEET MakCUMarbHYH rMyOuHy BOMU3NM TOYKM HOMMHANBHOTO KacaHus W NOCTENeHHO BLIMO-
naxuBaeTcs A0 YPOBHSA ECTECTBEHHOIO AHA MOPA MO HANPABMEHWIO K y4acTKy BbIKUOHOW NuHuK. Pai3ep YacTto 3arnybneH
B TPaHLLEE B 30HE CPEOHEl TOUKKM KacaHus. B nnave TpaHweun nmetoT hopmy pactpyba, ¢ yLWMpPEeHWEM Ha CTOPOHE CyOHa,
a KacaHKWe U Cy>KeHue UayT B HanpaeneHUn BulknaHoW nuHuKn. OboblueHHasa dhopmMa TpaHLwen gaHa Ha pucyHke A.13.

Pa3smepbl TpaHLLen OT KOHKPETHOTO par3epa 3aBUCAT OT HECKOMNBbKUX (DAKTOPOB, BKIKYAA CreayoLue:

- TPYHTOBLIE YCINOBUS;

- pa3mepbl U KOHUrypauuo pansepa (Hanpumep, Tpyba B Tpybe);
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- YCNOBWS OKpYKaloLLlei cpeasbl;
- Bpems Mocre yCTaHOBKM;

- TN cygHa.
2

'.F_

_______ Tg
|

et
|

l—
D E F

1 — cygHo; 2 — BblkMAHas nNuHuA; 3 — BUA npoduna; 4 — pansep; 5 — NOBEPXHOCTb AHA MopsA; 6 — npodune BnagvHel B BUAE
«yepnakay»; 7 — npumepHoe pacnonoxenue TK[ paizepa; 8§ — sug B nnaHe; 9 — ueHTpanbHas nuHua; 10 — npodune BnaguHol B Buae
pactpyba

PucyHok A.13 — OBwmii Bug o606LLEHHOM TpaHLen [223]

A.10.4.5.2 BrnvaHwe Ha pe3ynbTaThl pacyeTa

BrnusaHue gHa mops ¢ TpaHLeel Ha ycTanocTHble XxapaKTepuUCTHMKM 30HbI kacaHus SCR yeTko He onpefdeneHo 13-3a
pa3HoHanpaeneHHblX PakTOPOB, OTHOCALLMXCA K reOMEeTPUK TpaHLLen 1 rpyHTOBLIM ycnoeuam. B otnuume ot atoro, 06-
pa3oBaHWe TpaHlen MOXET Bbl3BaTk CUMbHLIE M3rnbalolimMe HaNPsHXKeHUs B paKnsepe Npu nonepeyHbIX ABMKEHUAX UK
Bnr3ko oT KacaHua. Paizep MoxeT ObITb NepeHanpsikeH B Cyyasx BHE3anHOro B3auMOAEWCTBUA C TpaHLeen B XoAe
3KCTpeManbHbIX NPUMPOAHbIX COBBITUI WKW 3HAYUTENbHBLIX NONEPEYHbIX W/MNK BHENNOCKOCTHLIX ABWXeHWi. Henpekpa-
Liarowmnecs nonepeYHble ABMKEHWSA BHYTPW TPAHLLEN 3a CHET JOMMHUPYIOLWWX NPUPOLOHBIX YCNOBWIA, OBVXKEHWA BTOPOro
nopsigka u BubpauWin OT 3aBUXPEHWIA Takke MOryT OTpULaTeNbHO CKkalaTbCs Ha BbIHOCMMBOCTK TPYObl B HOMUHANBHON
TOYKe KacaHus unu Bonusm Hee.

A.10.4.5.3 [IBuKeHNe B TPEX U3IMEPEHUAX

JKCTpemanbHble YCroBus, Takve Kak 0BopBaHHbIE AKOPHBIE NMHUW, NMONEPEYHLIE UMW BHEMMOCKOCTHBIE ABMKEHUS
cygHa unv nnatdopmMel, MOFyT MPUBECTU K ABVXKEHWUAM pai3epa B TPEX HanpaBneHusx, cosaasasn Npennocknky NS «oT-
pbiBa» OT cchopMupoBaHHOW TpaHweW. [NoaTomy HeobxoaMMOo yunThIBaTE LMPOKWA OUaNa3oH CMeLLeHMA HOMWUHamNbHOW
To4km kacaHusa SCR gHa, koTopoe nepegaeTcs CyQHOM Ha MOBEPXHOCTU MOpS Ha BonblUMe ropu3oHTanNbHble PAcCTOSAHMSA,
KoTopble MoryT BbITk B AManasoHe 5 %—10 % oT rnyBuHel Mopa. 3To paccToaHue, BepoaTHo, ByaeT BonbLlue, Yem WupuHa
camoi Bonbluon (oueHeHHOW paHee) TpaHweun. CyOHO Ha NOBEPXHOCTU MOXET CMeLLaTbCcs Haszad U TalwWTb pavsep Ha
BonbluMe paccToAHMA OT MCXOOQHOW TPaHLew, neped Tem Kak NpuiTy B paBHOBECHOE NOMOKEHWE, KOTOPOe KONMMYECTBEH-
HO He OLIeHVBAanoch B CLEHapUK paspyLueHus.

B HOopmaneHbIX (T. €. C HENOBPEMKAEHHBIMW AKOPHLIMW NIMHUAMK) ONepaumsx B CUINbHbIE LWUTOPMbl U B CODLITUSAX C
CUNBHBIMW TEHEHUSAMU NaBy4ee COOpYKeHNe TakkKe cnocobHo nogHATeE SCR 13 TpaHLen n nepemMecTTb ero oT TpaHLwwen
Ha HeHapyLUeHHbINA FPYHT Ha pacCTOsHWE, PAaBHOE HECKOMBKUM 3HaYEHWSAM LUMPWMHBI TPaHLIeW N0 Mepe Toro, Kak yCrnoBus
MOBEPXHOCTW AHA W BO3AEWCTBUE OKPYXKaOLWMX YCMOBUIA MPUAYT K B3aMMHOMY BanaHcy, BO3MOXHO, C MUBMEHEHUEM Ha-
npasneHus BO3AEVCTBUA W 3aTEM W EM0 MHTEHCMBHOCTM.

B nioboi n3 BbileyKasaHHbIX CUTyaLuii HoBas TpaHLUes MOXET CO34aTbCs Ha HOBOM MecTe, YTO MOBMWSAET Ha
BbIHOCMMBOCTL paisepa. bonee BaxHbIM SBNSAETCHA TO, YTO COMPOTMBMEHWE OTPbIBY NMEPBOW TPaHLUEeN MOXET Bbl3BaTb
BbICOKME MOKanu3oBaHHbIe M3rubatoLlmne MOMeHThl U MOTEHUMANEHYK peanuM3auunio NpeaensHore CoOCTaAHUS No MPoYHO-
cTh. O heKT BLICOKOro CONpoTUBMNEHWS OTPLIBY B XOA4E NPOCTPaHCTBEHHOIO ABWXEHWS pai3epa, CO34aBLUEero TPaHLUEeto,
AOIMKeH onpedensTeCsa KOMMYECTBEHHO.

A.10.5 TeoTexHMYeCcKMe pacyeThbl ANA Cry4yas pau3epoB BepPXHEro HaTsXeHuA

A.10.5.1 OBwme nonoxeHns

Pacuet paisepoB BepxHero HatskeHusa Bbrnvam unu Hke ypoBHA pasmelteHua MBI 3aBucuToT B3anmogencTemsa
pain3epa (HanpaeneHus) ¢ rpyHToM. B pacyetax cnegyeT yunTbiBaTh ABa CriedyoLMX acnekra:

a) peakuus paiidepa B NpegenbHOM COCTOSHWUM MO MPOYHOCTH, KOr4a OCHOBHOW MnaBy4uid 06bekT nepemecTuncs
Ha 3Ha4YMTeNbHOE PacCTOAHWE OT CPedHEero MonoKeHUs;
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b) ycranocTs paisepa B pe3ynsraTe NOBTOPSAKLUMXCH LWKIMYECKUX OBUKEHWUIA C ANana3oHoM aMnnTya U 4acToT.

MepBasa npobnema BO3HWKAET B XO4E COCTOSHUS YX04a UINu B peaynkTaTe BO34eNCTBUA BHELWHNX hakTopor. Bapu-
aHT yxoaa MOXeT ObITk NpeaHaMEepPEeHHBIM CTaTUYECKUM TUNOM YCMOBWS, CO34aBaeMoro, Koraa ocHOBHOW O0BBLEKT nepe-
MEeCTWUNCS ANA coaeincTBUA BypoBbLIM onepauusamM Ui Koraa BpeMeHHO YyTpadmnBarTCcsa cnocoBHOCTU yaepKaHuUa.

Mpobrnema yctanoctu oBycnoBneHa LMKIMYECKMMU BO30EWCTBUSAMMU, BO3HWUKAOWMMIN B XOOE >KU3HEHHOrO LMKNa
CUCTEMBI «pan3ep — HanpasneHvey. Bo3gencTBna MOryT NopoXaaTbea cneayrowMmu haktopamu:

- NpUpoOHbIe BO3AEWCTBUSA BOSMH, BETPa U TEYEHUA HA OCHOBHOW NNaBy4Ynii O6BLEKT;

- BUBpaumK, Bbl3BaHHblE 3aBUXPEHMEM BOAHOMO NOTOKa Npu 06TekaHnM OCHOBHOTO 0BbekTa unu paitsepa;

- MpUpOAHbIE BO3AENCTBMA (BOMHBLI 1 TEYEHWSA) HA BEPXHIOK YacTb paKraepa.

PacuyeTbl nokasanu, 4To NWKOBLIE BO3OEWCTBUS HE BHOCST OCHOBHOTO BKMaAa B ycTanocTHele noepexaeHus. Cko-
pee Hebonblume Bonee YacTbie BO3AEMCTBMSA BbI3bIBAOT OCHOBHbLIE YCTANOCTHbLIE NOBPEXaeHWA. [103TOMY xapakTepucTu-
Ka OTKMMKa rpyHTa Ha NepeMeLlueHns ¢ Manoi aMnMTyaor O4eHb BaxHa Ana npobnemsl yctanoctu. MNpegluecTtsyowme
UCCIefoBaHUA YKa3blBakT, YTO KPUTEPUK, yKa3aHHbIE B [4], MOryT 3aHmKaTb DOKOBYIO KECTKOCTb IPYHTOB, 0CODEHHO Npu
nepemeLleHuax ¢ Manow aMnnuTyaon. Yacto TpyaHo onpedenuTs, Kakue OLEHKU XKECTKOCTU FpyHTa (Markue wunu tonee
XKecTkue) bonee KoHcepBaTUBHbIE. Bonee XecTkre OLEeHKU npeanonaratT BO3HUKHOBEHUE KPUTUYECKUX LIMKITUYECKUX U3-
rmbaLmx MOMEHTOB BhilLE AHA MOps, a bonee MArkve OUeHKM npegnonaratot obpaTHoe.

[MomMuMO yKkasaHHbIX (hakTopoB, TeMnepaTypHble 3deKTbl TakKe MOryT OKa3aTb BNUAHWE Ha NOBEAEHWE KOMOHHbI
HanpaeneHus. [oBbILIEHHAA TeEMNepaTypa MOXET NPUBOONTL K Crieaytownm addpektam:

- CO3[aHWI0 NOABEMHBIX CWM, AEACTBYHOLLMX HA KOMOHHY HanpaeneHus,

- U3MEHEHWIO COMPOTURMNEHUSI CABUTY rpyHTa BONU3M KONMOHHBLI HAnpaeneHus,

- pacnagy rasoruapaTtoB Ha JHE MOpS.

BrnusHue TemnepaTtypHbiX U3MEHEHWIA HA CBOWCTBA rPYHTA BAOMb KOMOHHLI HAMPAaBMEHWs, BEPOATHO, bynet Gonee
CYLLECTBEHHBIM MO OTHOLLEHMIO K OCeBbIM Harpy3kam. OgHako oceBas Hecyllas cnocobHOCTL (YCTOWYMBOCTL) AOCTATOYHO
BLICOKA C Y4€TOM OJIMHbLI HanpaBneHua 1 CBA3aHHbIX 06caaHbIX KOMOHH. BnuaHne Ha HoKoBLIE BO3OEWCTBUA CMArYaeTcs
33 CYET NOCTOAHHOW TEMMNEPATYPbI MOPCKOW BOAbI HA AHO MOPS.

A.10.5.2 OTKMWK rpyHTOBOro OCHOBaHUA

OTKNUK y4acTka COMNEHEHUA «HaNPaBreHNe — pan3ep BEPXHENO HATKEeHMA» BBNM3M OHA MOpPSA Ha UMKNUYecKoe
Harpy»eHwe CUINbHO 3aBWUCUT OT IPYHTOB Ha rmyBuHax nopagka 15—20 m Hwke aHa mopsa. OBwana npobnema ougHKK aToro
DOOKOBOro OTKIMKA aHanorM4yHa npobneme cean ¢ DOKOBLIM Harpy»xeHvemM. COOTBETCTBEHHO, MPY MOAENUPOBaHUN NOBEAE-
HWA rpyHTa BOKOBLIE MPYXUHBI, MPUMEHAEMbIE B pacHeTax MOPCKMX CBail, MOryT MCMOMNb30BaThCA M 714 OLEeHKM BOKOBOro
OTKIMKa HanpaeneHus. HecMoTpsa Ha ABHOE CXOACTBO CYLUECTBYHOT CNeayoLlne pasnuyus:

- MPYXUHbI, MOOENUPYIOLLIME OTKMWK FPYHTa B 3aJa4ax O pacyeTe CBal, Obinu nepBoHavYansHo paspaboTaHsl 4na
CTanbHbIX ONOp NIaTopM TUNA «DKEKET», NOABEPralLLUXCA CUIbHBIM LUTOPMOBLIM BO30eACTBUAM. B cBA3M ¢ 3TUM oc-
HOBHOE BHUMaHWe Gbirno 0bpalleHo Ha XapakTepMCTUKW NOBEAEHWUS TPyHTa BONW3W nepexona B NNacTUYHOCTb, NpY 3TOM
MeHbLUE BHUMaHUA YOENsnoch OTKMNMKY FPYHTa NpyY MEHbLUMX NEepeMeLLeHnsX;

- MakcuMaribHble M3rnbaroLe MOMEHTBI B CBae OTHOCUTENBHO HEYYBCTBUTENLHLI K HOKOBOMY OTKITUKY rpyHTa. Pe-
3ynNbTaToOM U3MEHEHUS NapameTpoB DOKOBLIX NPYKMH ABMAETCHA, B OCHOBHOM, M3MEHEHWE MeCTa peanu3auum Makcumarnbs-
HOro MOMEHTA, a He ero BENMYUHLI. Tak Kak ToMLMHA CTEHOK MOPCKMX CBal 0DbIMHO NOCTOSIHHASA, BO3MOXHbLIE HETOYHOCTU
KpUBLIX p—y ONs NpyuH OyoyT MMeTb MeHbLUee BNuaHME. B To e BpeMs y4acTok HanpaerneHue — painsep BEpPXHENo
HaTSXXeHUS] MOHTUPYETCA B €UHYIO CEKLMIO C MPUMEHEHUEM MEPEXOAHBIX ANEMEHTOR. 30HbI PACNONOXKEHWUSA MEePEX0aHbIX
3MNEMEHTOB ABNANTCH KPUTUYHBIMA ANA ycTanocTu [224];

- pekoMeHaauum u3 8.5 n A.8.5 ocHOBaHbI Ha peaynkTaTax UCNbITaHWI C Harpyakamu, KoTopble NpUKNagsiBanichs B
TEeYeHUe HECKOMNbKMX OHEN, a Harpyaku, Bei3blBalOLLME YCTanoCcTb, NPUKNaaLIBaloTca B Te4eHWe ropazao bonee KopoTKMX
OTPE3KOB BPEMEHMH;

- 3aBMCUMOCTb MEXOY LIMKIMYECKMM U3rnbatum MOMEHTOM M XapaKTePUCTUKaMM YCTanoCTHOW MPOYHOCTM Cy-
LLECTBEHHO HENMUHENHAsA, NOSTOMY B YCNOBMAX GONbLIOrO Yncna LMKNOB HarpyKeHUs yCTanocTHasa NPOYHOCTE OYEHb YyB-
CTBUTENbHA K KECTKOCTW rPyHTa.

A.10.5.3 Togxod ¢ UCNonb30BaHUEM (p—)-NPYKUH B paMKax MeToda KOHEeYHbIX 3NeMeHTOB

MeTon pacyeTa CUCTEMbI «paitaep—HanpaBneHe» ¢ NOMOLLBK 3aBUCUMOCTI CONPOTUBIIEHMA TPyHTa OT DOKOBOro
CMELLEHWA, ONUCaHHLIN B 8.5, He ABNAETCA €AMHCTBEHHO BO3MOXHBIM — B KA4YECTBE ansTepHaTMBLI MOXKET MPUMEHATLCA
MK3-pacyeT ¢ MCnonb3oBaHWeM areMeHTOB TUMa «MPYKUHa» C 3a0aHHON XapakTepucTukoi p—y. B oaHHoM nyHkTe npu-
BEOEHbI YKa3aHuA Nno aToMmy Metoay.

BaxxHbIM acnektom paspabotkm (p—y)-npyxunH B MK3 aBnaetcs paspaboTka penpe3eHTaTMBHON MOAENW rpyHTa
ONS 32024 B3aUMOOEeNCTBUSA «paiizep — HanpaeneHue». HavyanbHaa gecopmalnsa U COOTBETCTBYHLMIA MCXOOHBIA MO-
Oynb CABKMIa ABMNAOTCA BAXKHON YaCTbio 3TOWM MOOENW rpyHTa. HavanbHblidl Mogynbs casura, G, ., MOXHO ONpeaenuTs Me-
TOOOM UCTbITaHWIA B pe30HaHCHOW KONMoHHe Ha oBpa3suax, oTobpaHHbIX B Xofe uccnefosaHus rpyHta (cm. FOCT P 59996).
Mpo6el oTbupatoTes ¢ rmyOuH, rae MOXKET BO3HUKHYTb MakCUManbHOE yCTanocTHOe NOBPEXAEHUE, HANPUMEP C BEPXHUX
15 m rpyHTa. PesyneraTthl McnbiTaHWid pe30HaHCHbIM METOA0M CrNeayeT KOPPEKTMPOBATL HA OCHOBE pearibHbIX AaHHbIX Mo
YCINOBWMAM MMoWaakm, Hanpumep Ha OCHOBE KOppensuWi, NpeancXeHHblx B [225].
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3HaueHun G, ,,, NONyYeHHbIe NPK UCTbITAHUAX PE3OHAHCHBIM METOAOM, AOIKHbI BblTh CKOPPEKTUPOBAHLI TaKkKe C
Lienbio yyeTa crnenyolmx hakTopos:

- YBEnu4YeHus Mofdyns capura, Habnogaemoro nocne NepBUYHON KOHCONUAALUNY;

- YMEeHbLUeHUss Moayns cABura BcrieaAcTBue Bonee HU3KOW CKOPOCTU HarpyXKeHUA CUCTEMBI «palidep—Hanpagene-
HME» Mo cpaBHEHWHo C Honee BbICOKON CKOPOCTLI0 HAarpyXXeHWs, peanu3yemMoin B pe30HaHCHOM METOME;

- UMKNWYECKOWN Aerpagauvv xapakmepucmuk epyHma, OKasbiBaloLwen BIMAHWE Ha YPOBEHb HANPSKEHWW B CTanb-
HOW TpyDe M Ha ee XxapakTepPWUCTUKK YCTaNOCTHOW MPOYHOCTU, B AMana3oHe COCTOSAHWUIA MeXay Npen- U NOCTUMKITMYECKUM
NoBeAEHUEM Macchl rpyHTa.

YBenwyeHne 3Ha4YeHnss Moayns CABWra 3a CYeT BTOPUYHOWM KOHCONMMAAUWW B PACYETE HA OAMWH LIMKI HarpyKeHus,
BbIpaXeHHbIN B norapudmMmnyeckoi wkane, Buino oLUeHeHo Kak NponopLyoHansHoe KBaapaTtHOMY KOPHIO M3 Yucna nna-
CTUYHOCTU rpyHTa [225]. Takoe yBenuyeHne 4acTu4HO ByOeT HUBENMPOBAHO CHUXXEHMEM 38 CYET MEHbLUEN CKOPOCTK Ha-
rPY>XEHWA, KOTOPOE MPU OTCYTCTBMKM A@HHLIX MO KOHKPETHOW MNollagke MOXeT ObiTb annpokcumuporaHo kak 10 %-Hoe
yMeHbLUEHWEe MOAYNS COABUra B pacyeTe Ha NnorapngM OTHOLLEHWSA YaCTOThl HAarPY>KEHUA K YacTOTe UCTIbITAHWIA PE30HaHC-
HbIM METOLOM.

B [226] B kayecTBe ansTEpHATUBHOIO NOAX04A MPEeanoXeHo creaylollee COOTHOLWEHWE ANS HOpManu30BaHHOIo
mopyna cagura (G ,../S, psg) AN HOPMANBHO KOHCONMMANPOBAHHBIX TNH;

Gmax__ 300
suss ~ 00" (A67)

rae s,pss — HEAPEHUPOBaHHOE COMPOTMRINEHWE CABUTY Ha OCHOBE UCMbITAHWA Ha MPAMON COBU,
Ip — 4MCNO NNacTUYHOCTYM rPyHTA.

B uenom 3Ha4YeHus HOpManu30BaHHOIO MOAYNA CLABWra AMsS MEpPeynnoTHEHHLIX MWH HIKe, YeM 3Ha4YeHusa Ans
HOPMAarbHO YMNOTHEHHBIX MTUH [226].

Ha pucyHke A.14 nokasaHbl NpUMepLl KPUBLIX p—Y, NOCTPOEHHLIX HA ocHoee MK3-pacyeToB (NMUHWK YepHoro LBe-
Ta), B CONOCTaBNEHUN C peKoMeHdaunsamMu, npueedeHHeiMu B 8.5.3, ona OByx akcnepvmmeHToB, 1 u 2 [227]. Ha pucyHke
TakKe NoKasaHbl peaynsTathl UCTLITAHWA B UEHTpUAYre, rae BO3OenCcTBUE ANUMNOCE MEHEE OOHOW MUHYTHI (MUHWW 3ene-
Horo uBeta). padumkn ronyboro uBeTa oTpaxatoT pekomeHgaumm 8.5.3 NpMMeHUTENBHO K MArKUM FMMHaM.

[ononHutensHble NoapobHOCTU MOCTPOEHWUS KPMBLIX p—Y MOCPEACTBOM NPOLEayp YMCIEHHOrO MOAEMWPOBaHMWSA
onucaHsbl B [228].

Y Y
16 16

14 1
12+
10
g

6_

T | . T T
0 0.1 0.2 X 0 0.1 0.2 X

1 — rny6uHa, pasHas 1,4 m (1,5 gnameTpa); 2 — rnybuHa, pasHasa 7,3 M (8 avameTpos); X — GokosBoe cmeleHne/gnametp, y/D;
Y — eanHnuHOe 1aBneHNe/CoNpOTUBIEHNE CABUTY, P/S | m = = = — APl RP2A (2000) [2]; — API RP2A Addendum #3 (2008);
— MK3-pacuer; — ncnbiTaHus B LeHTpudyre

PucyHok A.14 — CpaBHeHWe XapaKTepUCTUK (p—y)-NPYXWH, M3MEePEeHHbIX B XOo4e UCMbITaHWi B LeHTpudyre
C MCMNOMb30BaHWEM B KAYECTBE PYHTA KAONMMHUTA U paccunTaHHbIX Ha ocHoBe MKQ ¢ yueTom nonoxeHun 8.5.3 [227]

A.10.5.4 [JononHWTenbHbIE acnekTbl

B gononHeHWe K XKeCTKOCTW rpyHTa Npu Maneix gedopmauunsax xapakTepucTUKW FPyHTa Takke OOMKHbI BKOYaTh
adbdpekTel dedopmaumoHHoro ynpodHeHusi. [NapameTpbl gedhopMaunoHHOMo YNPOYHEHUST PacCHMTLIBAKOTCA Ha OCHOBE
nuBo ynpyro-nnacTM4HOro M30TPOMHOIO YNPOUYHEHWS rpyHTa npu Bonblunx gedopmMaunsax, NMBo KWHeEMaTUYECKoro ynpay-
HEeHWUs B pe3ynbTaTe LUMKIMYEeCKOro HarpyeHus.

Ha pucyHke A.15 [227] npeacTaBneHsl pe3ynsraTthl, eMOHCTPUPYIOLLME 3TO NOTeHUManeHoe BO3AeWCTBME YKa3aH-
Horo dhakTopa. [lnarpamMmma Ha pWCYHKe MOKasblBAET, KaK LUMKIMYECKOe Harpy)KeHWe MOXET CHWXaTb »KeCTKOCTb pyHTa.
Ecnu B pacueTe ncnonk3yeTcs cTaTuyeckasn CKeneTHasn KpuBas p—y B cpedHei TouKke ANs LMKNMYEeCKOoro BO3aencTBus, To
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q:)aKTW-IECKaH CeKylla#d XeCTKOCTb paarpySKanoaTopHoro HarpyxeHusa (Kal{ 3TO UCMNOIb3YyeTCA B HECKONBKMX MporpaMmMHbIX
NpoOYyKTax yCcTanocTu paﬁlsepa) OKa3bIBAaeTCA BblLUE. |_|03TOIVIy MCMOMB30BaHNE TAHMeHUMAanNLHOM XKECTKOCTH, COOTBETCTBY-
olee ckeneTHou KpMBOﬁ, MOXET OaTb KOHCepBaTUBHbIE pPe3ynbTaThl (I'IOBI:ILLIBHHI:IH YpOBeHb YCTanOCTHLIX NoBpexae-
HMﬁ), Korga Kputu4ecKkad ToYKa yCTanocCTu Ha CeKuunn «paﬁsep — HanpaselneHue» HaxoouTCA HUXe OHa MOpPA. OpgHako,
ecnn KpUuTnyeckas To4vKa yCTanocTh pacnonoxeHa Bbille OHa MOpPHA, pacyeTbl C NpUMeHeHnem Oonee msArkmMx NPYXWH,
MOOENUPYHLWKX PYHT, MOTYT NPpUBOOMTb K HEKOHCEPBAaTHBHbLIM pE3ynbratam.

¥
100

50

0 1 2 3 4 5 6 7 8 X

X — cMelleHWe ronossl NpoToTuna ceau, Agoimel (1 gworv = 0,0254 M); Y — Harpyaka, npunoXeHHas K rorioee cBawv, KUNodyHT-cuna
(kips) (1 kip = 4,448 kH); . . — UCMbITaHWe 2 — 3aKNYUTEeNbLHOE MOHOTOHHOE HarpyxeHwe; —___— CKeneTHasi KpuBas —
nenoiTanue 1; — ucnbitaume 2 — 10 ynKnos; — ucnelTaHue 2 — 50 uuknos

Pucyrok A.15 — [JeTanbHas guarpaMmmMa cMeLLeHWA ronoBbl CBav B 3aBUCUMOCTIU OT BOKOBOW Harpysku
ronoebl cean [227]

A.10.5.5 O6wwe BLIBOALI U peKOMeHAauuy And pan3epoB ¢ BEPXHUM HaTaXeHueM

MoryT BbiTe cthopMynMpoBaHel cregylowmne obwme ykasaHua U pekoMeHgauun no npoekTMpOBaHUI0 pan3epoB ¢
BEPXHUM HATSKEHVEM:

a) B pacyeTe CUCTEMbI «pan3ep C BEPXHUM HaTshKeHUMeM — HanpasneHue» OOMKHbl yYUTbIBATbCH NpefensHoe co-
CTOSIHME MO MPOYHOCTM W NpedenbHOe COCTOAHKME MO YCTanocTu. M3-3a MeHALWENCs TOMWKWHbI CTEHOK U HeperynsapHbIX
U3MEHEHUI B reoMeTpuy YopMbl KPUTUHECKUIA U3rMBaoWwmin MOMEHT MOXET BO3HWKHYTL Nubo Boiwe, Nnnbo Huxe gHa
Mopsi;

b) kpuBble p—y, ykasaHHble B 8.5.3 ana ceaii, obecneuvBaloT 3HaUMTENBLHO Bonee MArKUA OTKIMWK, YeM KpUBbIe
p—YV, NOCTPOEHHble ¢ nomollbio MK3. Pazeutele Mogenu rpyHTa cnegyeT UCNonb30BaTk HA OCHOBE AAaHHbIX MO FPYHTaMm
KOHKPETHOWN MioLwanky, YYUTbIBaOLWMX Kak NoBeaeHne rpyHTa npu ManbiX CMeLLeHUsX, Tak M agedopMalMoHHOe YNpoY-
HeHWe OT LIMKMUYECKOTO HarpyXeHus;

c) xota MK3 nopoxgaet Gonee »ecTKWA OTKNKUK rPyHTa, MOoAeNbHbIE MCMbITAHWA MOKAa3blBAKT, YTO NPWU LUMKIIWYe-
CKUX Harpyakax HabnioJaeTcsl CHUXEHWE KECTKOCTU FPyHTa;

d) korga KpuMTU4YecKas TO4YKa YCTanocTU HaxOoO4UTCH HWXKE OHA MOpS, TaHreHUManbHas XeCTKOCTk OT CKOpPPeKTU-
POBaHHbIX CTAaTUYEeCKMX KPUBLIX p—Y Ha ocHoBe MK3-pacueta moxeT ObiTb KOHCEPBATUBHOWM, Tak Kak TaHreHuuanoHas
KECTKOCTb B CPeAHEeN TOYKe UMKNa MOXET ObiTe MEHbLUE KECTKOCTM B dhase «pasrpyska — Harpyska». Ecnv kputnyeckas
TOYKa YCTanoCTh HaxoQMTCA Bellle AHa MOpSA, KpMBble p—y Ha ocHoBe 8.5.3 ana MArkon rmuHbl MOryT BbiTe HEKOHCEPBA-
TMBHBLIMW. [INA 3TOro BapMaHTa MHTEHCUBHOCTL YCTaNOCTHOW Aerpagaun XeCTKOCTU OOSTKHA OLleHMBATLCA KOHCEpPBATUB-
HO, T. €. criegyeT NpUHMMaTh B pacyeT MeHbLLee 3Ha4YeHe MHTEHCMBHOCTKW Aerpagaumuy,;

e) NOCTPOEHWE KpUBLIX p—y Ha ocHoBe MK3-pacyeTa SBNSETCs 3aTpaTtHbIM Mo BpeMeHW U TpebyeT npueneYyeHns
3KCNEepTOB-pacyYeTYMKOB. Ecriv kpuTuyeckue narnbaloLme MOMEHThI PEanU3YHTCH B TOUKE HIKE OHA MOPS, TO B KAYECTBE
NepBOro wara MoryT BbITb MCNOMb30BaHbl KpUBbIe 13 8.5.3 Ana MArKol rmuHbl. Ecnm aTa HavyanbHas NonbiTKa NPUBOAMT K
HernpueMneMbiM YPOBHSM pa3pyLUeHus, TO criedyeT NonbITaTbCa NPUMEHNTb JaHHble Mo KOHKPEeTHOW nowaake ansa obo-
CcHoBaHusi 6onee BbICOKMX 3HAYEHWNIA JKECTKOCTU FPYHTA;

f) ons 6ypoBoro paisepa c 6onee TAXeNoW HXKHeN cekunen (rae paamelyeH MNBIM) Hanuune cnabeix rpyHTOB (rpyH-
TOB C Marou XeCTKOCTLI0) B FPYHTOBOW TOMLE MOXET NPUBOAUTE K CMELLIeHUIO cCOBCTBEHHOW YacToThl konebaHui cucTemel
B 30HY MKIKa BONHOBOTO cnektpa. [oatomy NpucyTCTBUE HAa NOBEPXHOCTM MOPCKOrO AHA TBEPAOro rpyHTa camo o cebe He
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rapaHTupyeT Ge3onacHoro pesynsrata B 4acTl 0BecneyeHns UMKIMYECKOR MPOYHOCTH, OAXKE ECMKU KPUTUYEcKas Touka
(C TOYKM 3peHWs yCTanocTy) HaXoaUTCs BbilLE YPOBHA AHA MOPS.

A.10.6 Pacuet chyHoameHTa ansa pansepa

A.10.6.1 OBwwme nonoxeHus

KoHuenumsa pai3epHoil CMCTEMbI MOApa3yMeBaeT KOMMOHOBKY CBOOOOHO CTOALMX pai3epoB, BKIHYAKLLMX He-
CKOMbKO pa3epoB B MyYKe, HATAHYTbIX CBEPXY C MOMOLLBIO MraByyero brnoka u 3asgkopeHHbIX K MOpckomy aHy. Coegm-
HEHWe C CYAHOM Ha MOBEPXHOCTW unu nnatgopmoi obblivHO obecneynmBaeTcs rMOKUMKY NepemMbldkamn. BepTukaneHbIn
Y4acTOK paii3epa NofaepKUBAET OCEBOE PaCTSKEHWe, CO3AaBaeMoe 3a CYET NNaBYYECTH M LIMKMMYECKMX BOMHOBLIX BO3-
OEWCTBUIA, N [OIMKEH ObiTh HAOEXKHO 3aKpenneH Ha MOPCKOM OHe. 3HauyuTeNnbHas YacTb HaTHKeHWUS AEACTBYET NOCTOAHHO
B TEYEHWE CPOKa aKcnnyaTauuu.

MmMeeTcs HeCKoNbKO BapuaHTOB (oyHOAMeHTa ANA paisepa: rpaBUTauMOHHOE OCHOBaHWE, BaKyyMHbIE CBau M 3a-
BbuBHbIe cBaun. Beibop koHuenuun Ana chyHOaMeHTa OOMMKEH YYMUTbLIBATb MPYHTOBLIE YCIOBUA, CNOCcoD MOHTaXa, a Takke
aKcnnyaTaunoHHele xapaktepuctuki. [na Beibopa Hanbonee nogxogswlero Tuna yHaamMmeHTa pekoMeHayeTc BbInon-
HUTb NpefBapUTENBLHOE KOHLUENTYanbHOe UCCrefoBaHume.

A.10.6.2 Harpy3ku u xapakTepucTukv HecyLlen cnocobHocTr

A.10.6.2.1 Harpyaku

PacuyeTHble Bo3geicTeuA HEOBX0OMMO OLEHUTL MO CREOYHLWMM YCITOBUSM:

- MOHTaX U U3ene4yeHve pyHoameHTa;

- HOpMarnbHkIe 3KcnnyaTauuoHHble yernosua (cM. FOCT P 57148);

- aKkcTpemanbHble ycnoeus (cm. FOCT P 57148).

KomBuHauum BozgericTBuin BoibupaloT Tak, 4Tobbl npeaeuaeTe Hanbonee HebnaronpuATHLIA pesynsTart Ana Kaxao-
ro MexaHvM3ma yCTONYMBOCTU M BbIMOMHEHHBLIX pacyeToB Aechopmavimu.

A.10.6.2.2 PekomeHayeMble 3Ha4eHUs KO3hhULIMEHTOB HAJEXHOCTH MO HECYLLEN cnocobHoCTH

KoadhbuumeHTsl HageXHOCTHM No HecyLlern cnocoBHOCTU pekoMeHayeTCcs NpPUMHUMAaTL B COOTBETCTBMM C [229] ang
3abuBHbIx cBat U no FOCT P 58773 (cm. Takke A.11.5.2) ona apyrx TMNOB aHKEPOB, HANPUMEP BaKyyMHbIX CBaW.

MpumeyvyaHue — 3HayeHUs KO3I(PPUUMEHTOB HaOEKHOCTU MO HecylleW crnocobHOCTW, NpuBedeHHble B
FOCT P 58773, bbinun paspaboTaHbl 6e3 yyeTa NogbeMHbIX CUI, ANUTENbHO OEUCTBYIOWMX Ha BakyyMHble cBau. B [230]
AaHa uHdopmaLlma No NnoTeHuMansHOMY OTKMWKY NoAbeMa B YCIOBWAX NPOOOIMKUTENBHBIX BO3AENCTBUN.

B [229] BapnaHT rpaBUTALMOHHbBIX BO3OENCTBMA B SIBHOM BWOE HE paccMmaTpuBaeTcs. Takke B [229] cooepxnT-
CA yKazaHwe, YTO ANA pacyeTa CBau Ha OCEBYH Harpysky, korga Bec dyHAamMeHTa MeHee 4eM npubnuautensHo 10 %
npenensHON HecyLlein cnocoBbHOCTKU MO OcK, BeC hyHAAMEHTa Nog BOAOW MOXHO BbIMECTb U3 MPUIOXKEHHBLIX HArPYy30K Npu
onpegeneHnn koadpuumneHTa 6e3onacHoCTH, B TO BPEMS KaK ANnst APYrMx CUCTEM, HecyLlas CcnocobHOCTb KOTopbIX 0be-
crneyvBaeTCca B OCHOBHOM 3a CYET Beca, Bec PyHAaMEHTa OOMKEH YYMTLIBATHCA B KPUTEPUATBHOM YPaBHEHUW B COCTaBe
crnaraeMbix, OTBEYAIOLLMX 38 HECYLLYIO CMOCOBHOCTb.

A.10.6.3 PacyeTHble 3HaYeHNA XapakTepUCTMK rpyHTa

[ns Beibopa pacyeTHbIX NapamMeTpoB rPYHTA HEOBXOAMMO BhINOMHUTL BbICOKOKAYECTBEHHBIE U3MEPEHUS napame-
TPOB FPYHTOB MO MECTY W/UNKU NPOBECTU Creunan3npoBaHHbIe re0TEXHUYECKWE MCCneaoBaHus. BaxHo onpenenuts oT-
CyTCTBME/Hanu4me Kakmx-nibo BbICOKONPOHULIGEMBIX CNOEB B/HAA 30HON BNUsHWA Ang obpaTHoW Hecyllen cnocobHocTn
Npy NPOJOIHKUTENBHOM HArpy»KeHWM.

[MyBuHa reoTeEXHWYECKUX CKBaXKWH OODKHA MpeBbllaTh rmMybuHy dyHOaMeHTa He MEHEee YyeM Ha Tpu avameTpa
aHKepa, ecnu TONMbKO pPEervoHanbHble XapakTePUCTUKW MITOLLAaAKA HE CBUAETENbCTBYHOT 00 OTCYTCTBMM CYLLECTBEHHLIX
U3MeHeHuU B cTpaTturpaduu Ha aton rmybuHe. Ecnu cepbesHble naMmeHeHua cTpaturpadun OTCYTCTBYIOT, MybuHa nopg,
HAKOHEYHMKOM aHKepa MOXeT ObiTb YMEHbLUEHaA 0O OOHOTO AMaMeTpa aHkepa. HyeH coBeT reoTexHuka, ecrniv rmyouHa
CKBaXKMH YMEHbLUEHa.

Konun4ecTBoO CkBakWH cnefyeT onpedenaTb B 3aBUCUMOCTU OT NMPOCTPAHCTBEHHOW U3MEHYMBOCTH XapaKTepUCTHK
rpyHTa. Ecnu no pesynsratam reopuanyecko CbeMKM OTMEeYaeTCs MOoBLILEHHAA naTtepanbHas U3MeHYMBOCTE CBOMCTB
rPyHTa (4TO JOMKHO ObITh OTPaXKeHO B OTYETE MO MHXEHEPHO-TreoNnorM4ecknM M3biCKaHWAM), T HeobxoaMmMo nNpobypuTh
Mo OOHOW CKBaXKUHE B KaXJ0W TOYKe ycTaHOBKM aHkepoB. OcHoBHbIE TPebyloLLMe U3ydYeHusl CBOWCTBA rPyHTa 1 NepeyeHsb
pacyYeTHbIX XapakTepuUcTUK, HeobxoaMMbIX ANg NpoekTupoBaHua, onpegeneHsl B FOCT P 53996.

A.10.6.4 BbinonHeHne pacyeToB

A.10.6.4.1 OBwme NpUHUMNbI

Hwxe ccopmynupoBaHsl 0BLLME NPUHLUMMLL, KOTOPLIX CNEeayeT NPUAEPKUBATLCA NPY OLEHKE YCTOMYMBOCTU (OyH-
JaMeHTOB pal3epoB:

- MeToAbl NPefensHOro paBHOBECKUS MOTyT B 0OLLEM MCMONb30BaThCH OMNA OLEHKW Hecyllel cnocobHocTn dyH-
[aMeHTOB pan3epoB. ConpoTMBNEHWE CABUrY, UCMONb3YEMOE B pacveTe, AOMKHO YYMTbIBATL 3(MEKTHI NON3YHECTU U
MoTEHUWANbHOro APEHMPOBAHWS NPY NPOAOIPKUTENBHOM BO3AENCTBMW M LIMKNMYECKON Aerpafaunm. YMeHbleHve addek-
TUBHbIX HANPSHYKEHWUIA Y CONPOTUBNEHUA CABWIY 3@ CHET NOTEHLMANBHOIO APEHUPOBAHWA MOXHO UCCNEeaoBaTh C NOMOLLbIO
MK3;

104

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 110/170
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-59995-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=65603
https://gostexpert.ru/gost/gost-59995-2022?utm_source=pdf&utm_medium=65603&utm_term=page

rOCT P 59995—2022

- B pacyeT JoMmkKeH ObiTb BKNIOYEH Haanexalluil y4eT nepeMelLleHns 1 gedopmanuv Ha NPOTSHKEHUI CPOKa Cry0bl
dyHoamenTa. Korga nepemelluenve n gedopmaums KpUTUYHBI, MOXHO UCTIONB30BaTk CNOXHBIE aHaNWTUYECKUE METOLObI.
AHanu3 nepemMeLLeHnsa OMKEH YYUTLIBATE HEAPEHUPOBaHHbIE AehopMaLv NPY COABWUre 3a CHET NPUNOXEHWUA NPOAOITKM-
TenbHbIX BO3AENCTBUIA, HEOPEHMPOBAHHOW MON3Y4YeCcT B X04e NPOACIIKUTENBHOMO BO3AEWCTBUA, @ Takke NOCTOSAHHLIX U
LUMKNMYECKNX KOMMOHEHTOB BOMHOBOO HarpyxeHus. NepemelleHnn 3a cyet gedopmauuii npu cagure, 0bbeMHbIX CABU-
rax 1 Te4eHWn BObl YEpes rPYHT 3a CHET NOTEeHUMansHoro ApeHMpoBaHna B XOA4Ee NPOAOMKNTENBHOMO BO3AENCTBIA TOXE
YYWTBIBAKOTCS;

- SIKOpS YCTaHaBNMBAOTCA C YKasaHHbIMU JOMYCKaMU MO HAKMOHY M opueHTauun. Npy aHanu3e pesynstatoB pac-
YETOB AOMKHbI YUUTLIBATECA 3hheKThl NPeaenoB AoMnyCKOB;

- MOHT&X nnaHupyeTtcs Tak, 4Tobel obecneunTs Hagnexally nocadky dyHaameHTa B NpegHasHadyeHHOM MecTe
6e3 YpeaMepHOro HapyLleHUsi ONnopHoro rpyHTa. MNpy YpesmMepHOM HapyLLeHUM OHO Y4UTLIBAeTCS B OLEHKE HeCYyLLeW cro-
coBHocTH hyHOaMeHTa;

- MPWHUMAIOTCH Mepbl NpefoTBPaLLeHUs MOBePXHOCTHOM 3p03MK UMK pa3MblBa rpyHTa nog wnv B6nmnsmn nogoLwuBbl
dyHAaMeHTa.

Koraa npeanonaraeTcs U3BneyeHune, cneayeT caenate aHanua cun, co3aaBaemMblX Npy u3BnedeHun ana obecneve-
HWA BbINONHEHWA U3BNEYEHWNS MMEOLLMMUCH CPEACcCTBaAMM.

A.10.6.4.2 Mertogonornsa reoTeXHUYECKMX pacyeToB ana hyHaameHTa

Cnocobbl pacyeToB 3abuBHbIX CBaW U hYHOAMEHTOB rpaBUTaLMOHHOMO TUMa OXBaTbIBATCA MeToA4amMu, onucaHHbI-
MW B 3TOM pasferne, a Takke pekoMmeHaauusaMu U3 [229].

MprvMepkl pac4eToB BaKyyMHbIX KECCOHOB MpUBOAATCA B pekoMeHaauuax u3 A.11.5.2, a 6onee nogpobHeie acnek-
Tbl paccMaTpuBalTCH B TEXHUYECKOW nuTepatype (Hanpumep, [230]—[2417]). [Npw npoekTupoBaHun HE0BX0ANMO YYUThI-
BaTb CNEAyOLWME acneKTbl:

a) aTanbl BHEAPEHUSA Y M3BMEYEHUS;

b) oueHky gepxallen cnocoBbHOCTH, BKMKOYas SOMTOBPEMEHHYIO NOOBLEMHYIO CUITY;

C) OUEHKY ANUTENbHBIX CMELLEHWUI;

d) onpeaeneHve peakunii rpyHTa, UCMOMNb3YEMbIX B pacHeTe KOHCTPYKLMK.

HecyLyyto cnocoBHOCTE HYKHO NPOBEPUTE Ha NOCTOSHHOE BO3OEWCTBUE W HA CYMMY MOCTOSAHHBLIX M LUMKMTUYECKAX
BO3gencTBui. Ecnun umMknuyeckme Bo3gencTeuA (BbICTpble/KpaTKOBPEMEHHbIE) He3HauYUTeNbHBIEe NO CPaBHEHUIO C MOCTO-
SAHHBIMM (MPOLAOMKNTENBHbLIMW/ AOMTOBPEMEHHBIMM), YCIOBME NOCTOAHHOTO BO3AENCTBNA MOMXET BbiTh KPUTUYHBIM, TaK Kak
cuna MoxeT BblTe MeHbLUE ANSA 3TOr0 YCMOBMWSA, YeM YCMOoBMe, FAe BKIKYEeHb! LMKNMYeCKWe BO30encTBus. HyxXHO yunThl-
BaTb crnegylllee:

- HeJpeHWpPOBaHHOE COMPOTWBIEHWE CABWIY ON5 YCMOBMWA NOCTOAHHOMO BO3OEWCTBUA AOMKHO ObiTh YMEHbLUEHO
ana yyeta ahdekToB nonsy4ecty (cM., Hanpumep, [242]). SddekT nepepacnpegeneHa NopoBoro AaeneHua U Habyxa-
HWUA TakKe OOMKeH Y4MTbIBaTbCs, TakK Kak 3TO MOXET NMPUBECTM K YMeHbLUEHWO ahdeKTUBHbBIX HanpsKeHWA U HegpeHu-
pOBaHHbIX COMPOTUBIIEHWUIA COBUMY M TEM CaMblM CHU3WTb HECYLLYH CNOCOBHOCTL NPU HecTaUuUOHapHOM BOSTHOBOM Harpy-
weHun [233]. B cnyyasx, korga nocTosHHOe/NpoaopKUTENBHOE BO3OENCTBME NPOAOMKaeTCa MecsauaMu, Takke cnegyeT
BbINOMHUTE OLIEHKY, BO3MOXHO N nonHoe hopMUpoBaHWE APEeHMPOBaHHBIX yCnoBuii 1 obecnevyeHune npucoca (MexaHnama
obpartHol Hecyllel cnocobHOCTK) No Bcewl nioLwanm ocHoBaHus. HeobxoonMo yuuTeiBaTh BEPOATHOCTE BOSHUKHOBEHWSA
KaHanoB APeHWPOBaHWNS B MPOCTPAHCTBE MEXAY aNeMeHTaMM eCTKOCTH BHYTPW 000K, B 30HaX Nod TopLaMu 3NemMeHToB
HECTKOCTW M YCUNEHHbIX CTEHOK KOHTYPa 060K, a Taloke BOOME OTKPbLIThIX TPELLWH CHapy»Ku1 aHKepa co CTOPOHbI aKTUBHOMO
AaeneHua rpyHTa. B [230] u [243] npooeMOHCTPUPOBaHO, YTO Hecylas cnocobHOCTE TUMMYHOMO BakyyMHOrO KeccoHa B
YCMOBUAX NPOAOMAKUTENBHOIO HAarpy»KeHnsa MOKEeT COCTaBWUTh MLk 70 % OT HecyLe cnocoBHOCTM And yCrnoBuiA BeiCTpo-
0 Harpy}eHus;

- ApeHupoBaHWe W nepepacnpegeneHne NnopoBOro AaBreHus Takke MOXMET BNUATE HA HEOPEHWPOBAHHOE conpo-
TUBMNEHWE CABWUIY NPW LMKIMYECKOM HarpyxeHui, O4HaKo COMpPOTUBMAEHWE CABUIY ANA CYMMbl MOCTOAHHBLIX W LUMKMTUYECKNX
BO3OeNCTBUM MOXET BbIThb Bbille, YeM AN NOCTOAHHOIo BO3OEUCTBUA 3a cHeT ahpeKToB cKopocTH [242].

Heobxoanmo oUeHWUTE BO3MOXHOCTb PacXOXA4eHUs LWBOB BAOMb CTEHKW NOBEPX 3NEMEHTOB KECTKOCTU UMW CeKUWIA
C yBENWYEHHOW TONWWHOW CTEHOK. B BapnaHTe ¢ KonbUeBbIMU 3NEMEHTaMM KECTKOCTU HEOBXOANMO OLEHUBATL NOTEHLM-
an ynoBneHHOW BoAbl MEXAY KOMNMbLEBLIMU 3NeMEHTaMM XKeCTKOCTH (CM. Hanpumep, [232]). Hy»XHo y4nTbIBaTb, €CNv BEPO-
ATHO pacXoXOEeHWe LWBOB UMW yNaBnnBaHne BOAbl, @ TAKKe BO3MOXHOE BNWAHWE TaK1X 3a30pOB Ha NyTW OPEeHWPOBaHnA 1
Ha ConpoTMBMEHWe 3a CHEeT HeJoCcTaTka KOHTaKTa BAOMb CTEHKU.

Hecywasa cnocobHOCTL BakyyMHbIX KECCOHOB MOXET 3aBMCETb OT MaCCMBHOMO MOHWMKEHHOro gaeneHus (T. e. oT
daxkTopa OHC) BHYTpu KeccoHa. Ecnuv nonaratecs Ha NOHWXeHHOe JaBneHue, Hagnexallas repMmeTusauus MoxeT ObiTe
KPUTU4HON, OCOBEHHO AMA YacTh MOHVKEHHOIO A4aBMNeHWs, Co34aBaeMOoro OONrOBPeMEHHbBIMI BO3OENCTBUSAMIA OKpYKato-
Len cpedbl, TaKMMK Kak KonbLUeBble Te4eHns. Bepx aHkepa MoxeT BbiTb repMeTU3npoBaH, HO ECNK HEMb3A rapaHTMpoBaTh
YNNOTHEHWA KnanaHa, TO HY»XHO paccMoTpeTb nMbo 3anacHoi Konmnadok no3agu knanaHdos, NMBo nporpamMmmy MOHMTO-
puHra ans obecneyeHuns Kenaemoi LEenocTHOCTM B Te4eHWe cpoka cnybbel BakyyMHbIX KeccoHoB. Ecnu Hagnexalias
repMeTM4HOCTL He obecneveHa, BakyyMHble KECCOHbI CrieayeT KOHCTPYMpOBaTh AN BblAEPKUBAHUS NPOOOMKUTENBHOMO
No4bLEMHOro Bo3aeicTBus 6e3 yyeTa NacCUBHOMO MOHWKEHHOTO aBneHus.
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A.10.6.5 ObcrnenoBaHWe M MOHUTOPUHT

B cocraBe npoekta chyHoameHTa cnenyet paspabateiBaTte nporpaMmmMmy obenegosaHuia. MNporpamma obcnegosaHmsa
OOMKHA BKMHOYATE UCNONB30BaHUE KOHTPONBHO-U3MEPUTENBHBIX CPEOCTB ANs MOHUTOPWHIA KPUTUYECKUX acnekToB pabo-
Tbl hyHAAMEHTa B XOA4e MOHTaMa 1 3KcnnyaTauuu.

Ecnwn B kako-nnbo MOMEHT BpeMeHW B TeYeHWe cpoka Cny»bbl coopyxeHus B xoge obcnefoBaHus OyaeT BbisAB-
NEHO YCnoBKWE WK NoBEAeHWe, NPeacTaBNnsaWee ONnacHocTb ANA LENOCTHOCTY lyHAaMEHTa W COOPYXEHWH, TO Mpu
OOMKHOM 060CHOBaHUKM MOXET NoTpeboBaTeCs NPOBEAEHWE MEPONPUATUIA NO KOPPEKLMX UK TeXODCNYKMBaHUIO.

A.10.7 TeoTexHU4YecKue pacHeThl ANA cny4Yad BbIKWAHbLIX MMHUA U TPyBONpoBOAOR

A.10.7.1 OBwme nonoxeHus

Mpw pacyetax TpyGonposoga cnegyeT y4MTeIBaTe NPeaenbHbIe COCTOSHASA MO MPOYHOCTM M NO YCTanocTh, 0THOCA-
LiMecs K HanpshxkeHusiM B TpybonpoBoje, a Talkke K nepeMeLleHnsAM COOTBETCTBYIOLLMX KOHLEBbLIX COeAUHWUTENEN, BKIIO-
Yyas CeKuMu C NepexodoM K y4acTKy nposucalollero pansepa. Ha noeegeHue TpybonpoBogoB BAMAKOT CUMbl B3aUMOOe-
CTBUA MEXAY TPyOONpoOBOAOM M MOPCKUM OHOM, & TakKe Apyrie BHELUHWE U BHYTPEHHWE Harpy3ku Ha TpyBonposog.

[ns nporHo3Hol oueHKW HadaneHoro 3arnybneHua TpybonpoBoga nocne yknagku, a Takke Ang NOCTPOeHWs 3a-
BWCMMOCTEN TWMNa «cuna — nepemeLleHne» B oCEBOM M BOKOBOM HampaBneHUsx pekoMeHOyeTCs NpUBNeYeHve crneuu-
anucTa-reoTexHuka. basoebiMmM MogenaMm Ana onucaHus 0ceBoro U HOKOBOro ABUXKEHWA TPYObI ABMAATCA MUHENHO-YNPY-
ras v ugeaneHo-nnNactTuyeckast mogenu. bonee cnoxHele pacyeTel TpebytoT Bonee CNoXHBIX MOAENeN B3aUMOOeNCTBUS
TpyBel 1 rpyHTa. MNpu npoBepke MpefenbHbIX COCTOAHWA KPUTMYECKMMM MOTYT OKa3aThCH Kak BepXHue, Tak U HUXKHWe
npedernbHble 3Ha4eHWs CUN B cucTeme «Tpyba — rpyHT», KOTOpble AOMKHbI BbiTh KOPPEKTHO OMnpedeneHsl.

A.10.7.2 Harpyskun Ha TpyBonpoBoabl

BosgencTBus n ABMKEHWS, peanusyemMsle B Xxode yknagku Tpybonposoaa, onpegensioT 3arnybnernve tpybonposo-
2 W 0CTaTOYHble HaTSXKeHWA M Opyrie xapakTepucTukmu paboTel TpybonpoBogoB nocne Havana akennyatauun. Mfmapoau-
HaMu4ecKkoe HarpyeHve ¥ NocreyoLwmnii NpoLecc pasmblBa U PasKIMoKEHNS TPYHTOB MOPCKOIO AHa MOTyT NMPUBECTH K
M3MeHeHUAM BHeJpeHWs B Xode aKcnnyaTauum Tpydonpoeoaa.

Mocne okoH4YaHWA MOHTaXa BO3OEWCTBME Ha OTAENbHLIA anemeHT TpyGonposoga Gyner ypaBHOBELLEHO CWNOW
peakuuu rpyHTa. BosgeicTema Ha anemeHT TpyGonpoBoaa nopoXaaTcs COCeqHUMW/IPaHUYHBIMW NeMeHTaMn Tpybo-
npoBoda, NPUMbIKAKLWWM NPOBMCAOLWMM YY4acTKOM CTanbHOro pansepa, rMapoauHaMUYecKUMy UK TeMnepaTypHbeIMK
Harpyskamu, a Tarke BHYTPEeHHUM 1 BHeLHUM gasneHnem. Cxumarolan ocesasi cuna, cozgasaemas paboyumu uuknamm
BHYTPEHHEro AaBNeHWa U TemnepaTypbl, MOXET NPUBOANTL K BokoBoMY M3rvby Tpybonpoeoda Wi HakonmeHWio 0CeBbIX
CMeLLEeHWIA («rynaHue» Tpyobl).

TpybonpoBog Takke MOXKET NOABEPrHyTbCA BHELLHEMY HArpy>KeHUIO OT NOTOKOB B3BELUEHHbIX HAHOGOB N MYTbEBbIX
MOTOKOB, BO3HWKAIOLWMX OT NOABOAHBIX OMON3HEW UNW YOapHbIX BO3AENCTBUIA NMOCTOPOHHUX OBBEKTOB Ha AHO.

A.10.7.3 Cunbl peakumm OCHOBaHUSA

A.10.7.3.1 Mopgenw B3aumoaencTBus «TpybonpoBoa—oCcHOBaHUE»

Baaumopgeiictene mexay Tpy6onpoBogoM U MOPCKMM OHOM BKITFOYEHO B pacyeT KOHCTPYKUMKM TpyBonposoga nytem
pa3meLleHns ModenbHbIX 3NeMeHTOB TUNa «Tpyba—rpyHT» ¢ MHTepBanamu BAonb TpybonpoBoga. 3TOT NOAXOA aHanoru-
YeH MeToAam nepefayn BO3OencTBUA f—z U p—y Npu pacyeTe OTKNUKa CBaw.

[ns HekoTopeIX MeHee OTBETCTBEHHBLIX PacYeTHbIX CUTyauuid npuv pacuyeTe Tpybonpoeoda B3auMogelcTBue B
cucteme «Tpyba—rpyHT» MOXET OblTb NPEOCTABNEHO OrPaHUYMTENBHBIMW 3HAYEHUAMMW OCEBOW N BOKOBOW Hecylwen
cnocoBHocTM 1nu BUNWHENHON YNPYro-NNacTUYecKoW OAMarpaMMon HarpyXeHus B 0CeBOM M BOKOBOM HanpaBrneHusX.
ConpoTuerieHue B cucteMe «Tpyba — rpyHT» 0ObIMHO BblpaXaeTcs B (popMe 3KBUBANEHTHOro KoauLmeHTa TpeHus,
CBA3bIBAIOLLEro NpefenkHoe CONpOoTHUBEHWE Co 3Ha4YeHneM adipekTmBHOro Beca Tpybonpoeoga. OgHako oceBoe 1 BoKo-
BOE COMPOTUBNEHUSA MOTYT 3aBUCETb He TOMBKO OT Beca TpybonpoBoaa, Ho 1 OT Apyrvx hakTopoB, HaMpYMep OT TeKyLen
Benu4uHbl 3arny6nenus. MNoatomy koadUUMEHT TPEHWUA B AAHHOM CrydYae He cnegyeT paccMaTpyBaTth Kak (OU3nM4eckyto
XapakTepuCTUKY rpyHTa.

[ns yyeTa bonee cnoxHelx adpheKToB B3aMMOAENCTBUSA, B YaCTHOCTW, NoBeAeHne Npy BonbLUNX NepeMeLLeHusIX,
HeobxodMMO MoAenupoBaTe OpPYrue acrnekTbl B3aMMOOEWCTBUS cUCTeMbl «Tpyba — rpyHT», BKIIOYas OTpbIB TPyObl OT
rpyHTa no Xpynkomy TUMy 1 UUKNUYeckuin poct 6epM B npouecce BOKOBLIX CMeLLeHUI Tpybbl [244].

A.10.7.3.2 [peHnpoBaHHOE U HepeHUpPOBaHHOE NoBedeHUe rpyHTa

[ns cnyvas Menko3epHWUCTbIX CBA3HbIX AOHHbLIX OTNOXEHWR yknagka TpybonposBoga obblMHO paccmaTpuBaeTcs
Kak HegpeHWpoBaHHbIi npouecc. PaccesHne n3bbiTO4HOro NOPOBOro AaBMeHWA, Bbl3aBaHHOE YKNagKkon, obbl4HO 3aHuma-
€T nepeble gHW wnu Hegenw. bokoeble aBMxeHnA Tpybonposoda 00bIMHO NMPOMCXOOAT B YCMOBMAX HEAPEHWMPOBaHHOMO
AedopMMpPOBaHKs, HO B TO e BPeMs NpoLecchl KOHCOMMAaUWM, NpoTeKawLme Mexay NOBTOPHLIMW ABUXKEHWAMW TPY-
Bbl, MOryT cnocobCcTBOBaTE YaCTUHHOMY BOCCTaHOBMEHWK NPOYHOCTY TPYHTa HapyLUEeHHON CTPYKTYpbl. CocTosiHWe rpyHTa
B6nM3Kn Tpybel NpyM OceBoM cMmelleHun TpyBornpoBoda MoXeT BbiTe OPEHWPOBAHHBIM MMM HEAPEHWPOBAHHLIM, TaK Kak
paguyc OpeHVpPOBaHNA B 9TOM Cly4Yae MeHbLUE MO CPaBHEHWIO ¢ BOKOBLIM OBMKEHUEM.

[ns cnyyas KpynHO3epHUCTBIX HECBA3HBIX OTMOXKEHWA MOHTaX M aKkcnnyaTaumsa Tpybonposoga 0bbiMHO Nponcxo-
AAT B MOMHOCTBI APEHVPOBaHHbIX ycnoeusax. [1py BeINOMHEHUM NPOEKTHBIX pacHeToB criedyeT NpoBeCTU CoMnocTaBneHne
OXMAAEMBIX CKOPOCTEW oceBoro U BokoBoro ABMxeHWs Tpybonpoeoaa ¢ COOTBETCTBYOLLMMW CKOPOCTAMK NPOLIECCOB Ape-
HUPOBAHUA M KOHCOMWAAUWKM TPyHTa ANg onpedeneHns npeBanupytowmx YCNoBUA — APEHUPOBaHHBIX UMM HedpeHWpo-
BaHHbIX.
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A.10.7.4 PacyeT B3auMoOenCTBMA CUCTEMbI «TPYyOONPOBOA — OCHOBaHWE»

A.10.7.4.1 BepTukanbHoe BHeOpeHWE

A.10.7.4.1.1 BdpcbekTbl yknagxu

HabniogeHwa nokaselBaloT, 4T 3arnybneHve TpybonpoBoga B MOMEHT yKNagku obblMHO CyllecTBeHHO Donblue,
YeM npegcKkasbiBaeTcs Ha OCHOBE MULUbL CTATMYECKOro Beca, MPUYMHOW Yero sIBMAETCS MNOBbILeHHOe OABMEeHWe Ha rpyHT
W gMHaMWYecKWe OBMKeHUA TpyObl B 30HE KacaHusa npu yknagke [245]. 3HadeHna KOHTaKTHbIX AaBneHWuA (Mnv NoroHHon
BEPTUKaNbHOW CUIbl) MexXay TPyOONpoBOAOM M IPYHTOM BOMW3M TOYKW KacaHUs NPeBbILLAT COOTBETCTBYOLLME 3Ha4YEHWA
oT gencTBus cobcTBeHHOro Tpybbl Beca B CTAaTUYECKOM COCTOSIHWMM A YNOXeHHOro Ha gHo TpybonpoBoga 3a cyeT uc-
KPMBNEHHOM hOpMbI B XOAE MOHTaxa.

CTteneHb Neperpy3ky (4aBneHua Ha AHO) onpeaensaeTca U3rnbHom KecTkocThio TpybonpoBoaa, 3dhdeKTUBHOM KecCT-
KOCTbIO TPYHTOBOrO0 OCHOBaHUA M HaTseHueM B Tpybonpoeoae BONM3M TOYKK KacaHus gHa [246]. 3HavyeHue adhdeKkTue-
HOW XXeCTKOCTW OCHOBaHUS CredyeT onpenensTh Kak CEeKYLLYIO KeCTKOCTb ANS npegnonaraemold rmy6uHbl NNacTMYeckoro
BHegpeHWUs TPyObl; OHO MOXET BbiTb HAMHOMO MEHbLLE, YeM 3Ha4YeHWe XeCTKOCTH, NCMoMb3yemMoe AN OLEHKU YCTanocTu
B Npegenax 30Hbl kacaHua ctaneHoro ceoboaHo nposucalowero pansepa. Ha 6onbwux rnybuHax Mopsa neperpyska mMo-
WeT BObITk NOYTK HE3aMETHON BCNeACTBME HAaNM4Msa MArKMX rpyHTOB Ha AHe. Ecnu TpybonpoBof yknagsiBaeTcs Hesanos-
HEeHHbIM, TO cnegyeT MPYHATL BO BHUMAHWE, YTO MakCUMMarbHOe CTaTU4Yeckoe AaBfeHne Ha OHO MMEeEeT MeCTO B MOMEHT
OMPEeCcCOBKM MpW rMOpPOUCNbITAHUAX, Korga Tpybonposon Tsxenee [246]. MNoatomy 3arnybnerHne cBoboOHO YNOXKEHHOrO
TpybonpoBoda MOXET onpenenaTsCcs MO0 ero HayarnbHeIM BECOM (C ahdheKTammn nepeHanpsiKeHus Npu HepaBHOMEPHOM
KacaHWW AHa W AMHaMWYHOCTUW MpU MOHTaXe), Nbo BECOM MpU rMapaBnYeCKNX NCTbITaHWUSX.

[BwxeHWe cyoHa, M3MEHEHUs B HATSXeHWW TpyBonpoBoaa, a Takke ruapoavHaMWYECcKOe HarpyXeHne nofBeLUeH-
HOro yyacTka Tpy6bl BeI3bIBAIOT COMETAHWE BEPTUKANBHOW M rOPU3OHTaNBHON MoA ABWKeHWA TpybonpoBoaa Ha AHe mopsA
npuv ero yknagke ([245], [247]—[249]). Qaxe He3HauuTenbHble BOKOBLIE UMW BEPTUKANbHbIE ABUMXEHUA MOTYT Bbi3bIBaTh
HapyLleHne CTPYKTYpPbI, NoOKaneHoe pasynpoyYHeHWe 1 9p0o3nio AOHHbBIX TPYHTOB B 30HE KacaHus, yBenuyueas sarnyoneHve
Tpybonpoeoaa.

A.10.7.4.1.2 Cratudeckoe BepTUKansHoe CONpoTUBMNEHWE BHEAPEHWIO

B cnyyae otnoxeHwWd Ha MOpCKOM AHe, Korga npeobnafaloT ApeHVpoBaHHbIe YCNOBWS, ANA OUEHKN CTaTU4ecKoro
3arnybnenHusa TpybonpoBoga MOryT MCMOMb30BaTECA CTaHAAPTHBIE MOAX0Ab! K OnpedeneHuto Hecyllen cnocobrocTu. Tpy-
HonpoBoa MOXET paccMaTprMBaTbCH Kak NOBEPXHOCTHBIA NEHTONHbIA (YHAAMEHT, LWMPMHA KOTOPOro paBHa HOMWHaNbHOW
ONMHEe Xopabl KOHTakTa «Tpyba—rpyHT» npu oxuaaemom 3arnybneHnn. OgHako B BONbLUMHCTBE CnydaeB 3arnybneHve
TpybonpoBoda Ha OCHOBE CTaTMYeCKOro HarpyXeHus ByoeT NporHo3MpoBaTLCA Ha MMHUMarkbHOM ypoBHe. B peanbHocTH
Apyrve Npouecckl, Takne Kak LuKnuyeckoe OBuxeHWe Tpybonpoeoda, pa3MblB 1 HacTMHHOE Pa3xUHCKEHWe MOPCKOro AHa,
o0BycnoBAT ucTuHHOE 3arnybneHve cBoboaHO yNoXeHHON TpyBbI.

Onsa cnyyan MenKo3epHWCTBIX CBA3HLIX FPYHTOB, KOrda npy 3arnybneHuv npeobnanaloT HedpeHWpOBaHHbIE YCro-
BWA, TEOPETUHECKKE PELUEHWUA MO OLIEHKE CONPOTUBIEHUS BHegpeHWto Tpy6bl NpuBeneHs! B [216], [250], [257]. B aTux pe-
LIEHNSIX UCMOMB3YEeTCH CTaHOapPTHOE ypaBHeHUe Hecyllel cnocoBHocTU, MoguduuMpoBaHHOe 4N 3aKpyrneHHOoW (hopMel
Tpybonpoeogda. CnegyeT Takke ydecTb TOT hakT, YTO B MAMKMX FPYHTaxX B pe3ynsTaTe Kayku NNaByyero COOPYKEHNS MOXKET
peann3oBbIBATLCS CYLLECTBEHHO MOBLIWEHHbLIN YPOBEHL NOOALEMHOW cUMbl [217].

A.10.7.4.2 OceBoe COMNPOTUBMEHWE TPYHTa

OceBoe gBukeHve TpybonpoBoga NpUBOOMT K PaspyLUEHWIo rpyHTa caBUroM BBMM3W NOBEPXHOCTW rpaHmnubl «Tpy-
©onpoBOA—TPYHT» UMW HEMOCPEOCTBEHHO Ha HeW. [Ana BbiMMcneHns 3dpEeKTUBHBIX HAMPSXKEHNA U CU Ha NOBEPXHOCTH
pasgena «TpybonpoBog — rpyHT» MOXET DObITb MCNOMNL30BaHO 3(PEKTUBHOE 3HAYEHNE BEPTMKANIbHOM KOHTaKTHOM CUMbI.
Kak nokasaHo B [246], ¢ y4eTOM KPUBOMUHENHOW (POPMbl KOHTaKTa TPyDbl ¢ AOHHBLIM FPYHTOM (BblpaXKaeTcsi Yepes Koag-
BULUMEHT yCUNeHus ), OpeHUpOBaHHOE CONPOTUEBMNEHWE CMELLEHMIO NO OCK Ha eavHULY ANvHel TpyBonposoda, T, onpeae-
nsieTcs cnegyowmm obpasom:

T=0uN=py, (A.68)

roe p — KoahULUMEHT TPEHUs TPyDbI MO rPYHTY, KOTOPLIN MOXET ObITh BEIpAXKEH B TEPMUHAX YTia TPEHUsi Ha MOBEPXHOCTU
pasgena o, rae p = tg §;

£ — ko3 hMUMEHT YCUNeHus,

N — cymMmapHoe 3Ha4yeHne HopManbHOW KOMMOHEHTEI KOHTaKTHOM CUMbI;

V — 3HayeHWe BepTUKamnbHOW CWUMbl, AEWCTBYHLLEN HA OCHOBaHMe (B OCHOBHOM, Bec TpyGonposoga).

Ha ocHoBe ynpyroro pelweHus B [246] npMBegeHo cnegylollee BolpaxkeHue ong
_N_ 2sinBp-
E=ig= 8 + (sinp-cospy )’ (A.69)

rae 6 — MOMOBUHHBIA YroMn KOHTAKTHOrO cexkTopa «TpyBonpoBOA—rpyHT», KOTOPLIA 3aBUCKAT OT NPUBEOEHHOrO 3arny-
6nenns z/D, cnegytowmm obpasom:

L, 2z (A.70)
cosfpr =1 D
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Bcneacteue 3aBUCMMOCTM yrna TPEHWS TPYHTA OT KOHTAKTHBIX HamnpsikeHWn ero cregyeT OueHMBaTb Ha OCHOBE
MCMbITAHWKA, BEINOMHAEMbIX NPY KOPPEKTHO ONpedeneHHOM YpPoBHE HanpspkeHun ([246], [252]). MNpn oceBoM cMmeLleHun
Tpybonpoeoaa B HeOApeHWPOBaHHBIX YCNOBUAX 3 MEKTUBHBIA KO3 PULMEHT TPEHUA MOXET YBENNYMBATECH UMW YMEHb-
LaTbCH B 3aBUCMMOCTK OT TOrO, CO3AAeTCs M OTpULATeNsHOE UK NONOKUTENBHOE M3BLITOYHOE NOPOBOE AaBMeHue npu
COBUWIe Ha NOBEPXHOCTW pasaena.

[ns oueHkn 3HaYeHni KoaddrumeHTa TpeHws, |, ANA YCNoBUiA OpeHupoBaHHOro casura nabopaTtopHbie Wenbl-
TaHWsA C MOMOLLBK CABWIOBOrO Mpubopa MOryT MCMonb3oBaTbCA ANSA ONpedeneHus Kak NMUKoBOro, Tak M OCTaTovHOro
conpoTueneHus. McnblTaHna MoryT BBINONHATLCH C MCMONb3oBaHWeM obpasla NokpbITUA NoBepXHOCTH Tpybonposoaa.
AnsTepHaTUBHbIM 06pa3omM MofensHas cekums TpyObl MOXET UCMbIThIBATLCHA B Gonee KpynHOW MCbITaTENBLHOW Kamepe.
Takve UcnbITaHUs JOMKHbI BOCNPOW3BOAWTE COOTBETCTBYIOLME NPOLECCH KOHCONUAAUUW, NpoTeKawwwmue B XOAe MOH-
Taxa, a TaKKe COOTBETCTBOBAaTbL NapameTpam CKOPOCTM Harpy»KeHus U ANWTENbHOCTW Nay3 Npu yKknagke, oTpaxatowmnm
pacyeTHylo cuTyauuo. CnegyeT onpenenvTe, MOXHO N paccMaTpuBaTe MPUMEHWUTENBHO K OCEBbIM CMELLEHUSAM TpyObl
HeApeHWpPOBaHHbIE UMW YaCTUYHO APEHVMPOBaHHbIE YCMOBWS, — 3TO MOXET NPUBOAUTE K 3HAYUTENBbHOMY CHUMXEHUH ad-
cheKkTMBHOro KoadhuLMeHTa TpeHNUs, |, MO CPABHEHMWIO C YCNOBUSAMMW NOMHOMO APEeHUPOBaHKS.

A.10.7.4.3 BokoBoe CONPOTUBMNEHMWE TPYHTA

Ha BokoBoe conpoTuBneHne B cucteme «Tpyba — rpyHT» B NPOLECCE NMEPBUYHOTO «NPOpPbIBa» (Mpope3aHue CrmeHKU
mpaxweu mpybol 8 20pU30HMAanbHOM HarnpasneHuU) N UMKNMYECKMX OBWXKEHWA C BONbLUIOKA aMNnnTyaoW BAUAET Hadalb-
Hoe 3arnybnexue Tpybbl, ee Bec, popMupoBaHne Bepm rpyHTa no Kpasm TpyObl Ha yyacTkax cBobogHOro NPoOBMCaHMA W
onupaHWa parsepa Npw ero nonepeYHblx konebaHuax, a Takke CBONCTBA rpyHTa. py 3HaYNTENBEHOM pasmaxe kornebaHuin
ANA HegpeHWpPOBaHHbIX ycnoBui oBbl4HO HabnwaaTea ABa xapakTepHbix TMNa Bokoeoro oTknuka (pucyHok A.16) — B
3aBMCUMOCTW OT OTHOLLEHWA Beca Tpybonpoeoaa k NpoYHOCTW AOHHOTO rpyHTa, Vs D:

- npu ycnosun V/s,D < 2 (ycrnosHo, crnyyai «nerkoid» TpyBel) Tpybonposog nocrne «npopbisa» CTPEMUTCA Npo-
AOMKWTE NogbeM B npouecce BoKoBoro cMmelleHus. o mepe nogbema Tpybbl 6oKoBOE CONPOTMBIEHME YMEHbLUAETCA OT
3HaYeHUs, COOTBETCTBYIOLLErO MOMEHTY «NpopbiBa», A0 3Ha4YeHWsA OCTAaTOMHOMo COMpOTUBNEHNS. TakuMm o6pa3omM, y4acTok
Tpybonpoeoaa cmewaetca 6ok ¢ HeBonbLlWMM BEPTUKaNbHEIM NOALEMOM BMecTe ¢ BepMoi, KOTOPYK TOMKaeT Bnepes
nepen coboil. ATOT MexaHWam OMpeaensaeTca OCTAaToUYHLIM conpoTuenenuem H, .. Mocneayoune LUKknbl GOKOBOMO ABK-
KEHWUs NPUBOOAT K MOCTENEHHOMY MOBLILEHW COMPOTUBIEHUS CO CTOPOHbLI rPYHTOBLIX Bepm [pucyHok A.16 a)]. Takoi
TWMN NOBEOEHNA B cucTeme «Tpyba—rpyHT» YacTo HabnogaeTca Takke B ApeHMPOBaHHbIX YCMOBUAX;

- Ans 3HaveHun Vis D = 2 (ycrnoBHo, criyuai «Tspkenoi» Tpybel) Tpybonposog 0bbiMHO HauuHaeT 3armybnsarses
nocne Toro, kak ByneT npeofoneHo HadanbHoe COMPOTMBIEHWE «MPOopbIBY». ITO ABMMKEHWE BHW3 BMECTE C pOCTOM pas-
Mepa BepMbl rpyHTa Bnepean Tpybbl NpUBOAUT K YCTONYMBOMY YBENUYEHMI0 BOKOBOrO CONpoTUBNEeHNs [pucyHok A.16 b)].

YA YA
3 —

1 2 \//—’ 1 e
4
NAEAES PSS
VY

7" . [ '
| /1
e e
e
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a) Cny4ain «nerkoi» Tpybbl b) Cnyyai «Tskenoi» Tpybbi

1 — CONpOTUBNEHWE «MPOPbLIBY», Hy,; 2 — OCTATO4HOE CONPOTWEBNEHMNE, H, . 3 — conpoTueneHue G6epmbl, Hy,.; 4 — mobunusauna

NMaccWMBHONO CONPOTMBNEHUA; X — ropu3oHTansbHoe CMellleHne, U, Y — ropM3oHTansHoe conpoTueneHve, H

PucyHok A.16 — Tunbl UMKNWUYECKOTo OTKNNKa B cUCTEME «TpyBa—rpyHT» Npu BonblloM pa3maxe konebaHuit
B HEAPEHUPOBAHHbIX YCNOBUAX

CyLLecTBYHOT 3MNUPUYECKUE BbIPaXKEHWA ANS NPOrHO3MpoBaHWA BOKOBOrO CONPOTUBIEHWA B cucTeme «Tpybonpo-
BOO— TPYHT», KOTOpble pa3pabaTeiBanncb B OCHOBHOM NMOCPEACTBOM KanubpoBKM C NOMOLLLIO PE3YNETATOB MOAENEHBIX
vcnbitanun ([253]—[256]). 3Tu BelpaxeHua obnagarwT 3HAYUTENBHOW HEONPEAENEHHOCTBIO U UX NPUMEHUMOCTE OOIMKHAE
GbITe AONOMHKWTENEHO 0OOCHOBaHa B NPOEKTe AN KaXO4oW paccMaTpuBaeMoid pacHeTHoW cutyaumun. [ing HegpeHupoBaH-
HbIX YCIMOBWI CONPOTUBINEHNEe OTpbIBY Hy,, 0BbIMHO MOXET BbITh NPEeACTaBMNeHo B BUAE CYMMbl ABYX KOMMOHEHT:

a) KOMMOHEeHTa, MponopuMoHanbHas CyLIecTBYOWEMY BepTUKaNbHOMY BO3AeWCTBUIO, V (KOTOpoe B OCHOBHOM
npeactaenaeT coboun Bec TpybonpoBoaa B BoAE);

b) kKomnoHeHTa naccuBHOrO CONPOTUBNEHNA, CBA3AHHAA C BENUYMHOW 3arnybnenna Tpybonposoaa, z.
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AnbTepHaTUBHBIN NOAX0A NpeanonaraeT UCNoNb3oBaHWe ormbaloLLMx TeKy4ecT (Mnu guarpamm B3anMogencTens)
Ha MMOCKOCTW C OCSAMMW, XapakTepusyowuMy BepTUKabHYIO M rOpWU30HTaNbHY0 COoCTaBnsAllwmMe Harpysku. Quarpamma
B3aMMOAEWCTBMA OrpaHUYMBAET AOMYCTUMBIE COMETAHWUA BO3LEWCTBUIA ANs 3agaHHOro 3HaveHus sarnybnerus Tpy6onpo-
Boga (cm. [257], [2567]).

Mpw oueHKe xapaKTepWwCTUK yCTanocTHOW npovHocTU TpyBonpoBoda nog AEWCTBMEM UMKIWYECKOTO ABWKEHWS C
GonbLUMM pa3MaxoM CYLLECTBEHHOE 3Ha4yeHue MMelT pa3Mepbl U MPOYHOCTHLIE XapaKTepUCTMK pacTylwein 6epmel, dop-
MUPYHOLLENCA Neped cermeHTaMmu Tpybonpoeoda, B NPOLECcCe ero CMeLLIeHUA 1 B KparHUX noavumsax [244].

PacyeTHble BbipaxeHns AN oLeHKK BOKOBOro CoNpOTUBAEHNSA B cUCTEME «TRYBONPOBOA—TPYHT» MPU <MPOpLIBE»
W B XOAE LMUKNUYECKUX NepemMeLLeHnin MoryT BbiTe 0B0CHOBaHEI M OTKannGpoBaHbl Ha OCHOBE pe3ynsTaToB NabopaTopHbIxX
moaenew, ucneitaHuii B ueHtpudyre ([258], [259]), HaTypHbIX McnbITaHWI cekuuin TpyBbl Ha Mopckom aHe ([260], [261]) unu
C NOMOLLBK aHANUTUYECKMX METOAOB.

Mpw npoekTUpoBaHuKM ocoboe BHUMaHWE criefyeT yaensTe To4KaM, rae MMeeT MecTo M3MeHEeHWe 3Ha4YeH yaenb-
Horo adpchekTuBHOrO Beca TpyObl (HemocpeAcTBEHHO Onpefdensiowero NokKanbHble KOHTaKTHble HanpsiKeHWs KacaHus),
Hanpumep, B TOYKaX KacaHwa AHa BONU3M NOBEPXHOCTHBIX OMOPHBIX 3NIEMEHTOB, B KOHLEBbLIX TOYKax CBOBOAHbLIX npone-
TOB, B Ha4ane CeKkUui, rae NnpucoequHeHbl ANeMeHTEI NNaBy4ecTblo. [ns Takux 30H peKOMEHAYETCH NoNyYeHue 3HaqyeHni
xapakTepucTrk BOKOBOro ConpoTUBINEHWA CMELLEHWIO TPYBEl HENOCPEACTBEHHO ANA KOHKPETHBIX NNoLWaaok.

A.11 PacyeTbl AKopen cUCcTeMbl yAepXaHUA ANA NrnaBy4YuXx COOPYXeHUN

A.11.1 O6wme nonoxeHun

B atom pasgene npvBegeHbl pekoMeH4auMK No pac4eTy AKOPHbIX CUCTEM ONA NNaBy4nX MOPCKUX COOPYKEHWUA W
MOpCKMX BypoBbIxX ycTaHOBOK. OHM MPMMEHWMMbI K CUCTeMaM yaepaHua ¢ NPoBUCAIOLWMMK, cnabo HaTAHYTbIMY W HaTAHY-
TbIMW AKOPHBIMW MUHUAMMU.

[na nnaBy4ux COOPYXEHUI NPUMEHAITCH crnedytolme TUMel skopei (cM. [2], [229], [262]):

- sKops, 3armybnsaemele Npy BONIOYEHWU (MW AKOPA CYS0BOro TMna);

- CBaKHble SKops (aHKepHble cBan), BKMYasa 3abuBHbIe, BaKyyMHble, BUHTOBbIe U BypOoHaBUBHbIE;

- NMyXHble SKOpS, BKNKOYas 3arnybnsaemMble B rpyHT NpW BONOYEHWW M BEPTUKANEHOTO BHEAPEHWS,;

- Apyrve TWnbl SKOPER, TakWe Kak rpaBUTaLMOHHBIE AKOPS U rPaBUTALMOHHEIE 3arnyBnsemble B rpyHT akops (CBo-
6oaHo NagawLme «AKopa-Topneab»).

PexkomeHgyeMble KpUTepun NPOEKTUPOBaHUSA W 3HaYeHUs KO3MPULMEHTOB HAAEKHOCTH NPW MpOBepKe npegenb-
HbIX COCTOSIHWIA rTepeod epyrinel (ULS) Ans skopHbIX cucTem npueedeHsl B FTOCT P 58773. MNpwu Belbope Tuna AKops HY»KHO
YYWTbIBATb IPYHTOBbLIE YCMOBWSA, TPebOBaHNA K IKCMyaTaLlMOHHBIM XapakTepucTUkam M HageXHOCTU CUCTeMBI, cnocob
MOHTaXa W UCMbITATENEHOE HArpy>KeHWe (B T. 4. NpeaBapuTenbHY0 OBTSKKY AKOPHBIX MUHWIA). KOHCTPYKTUBHAA NPOYHOCTL
AKOPEN W AKOPHbLIX CBA3EN, a TakKe AepKallas cuna akopei AomkHel BbiTe NOATBEPKAEHEl pacyeTaMmm.

KoHCTpyKUuMA AKOpHOW cucTemel omkHa obecnednBaTk, YToObl HE BbiNW NPeBbIWEHEl AONYCTUMBIE NPedent Ha-
NPSHKEHNI, NepeMeLLeHNA U YCTaNoCTHbIX XapaKTepUCTVK B AKOPe, a Takke XapakTepUCTUKKM LUMKNMYECKON Aerpagauuvm
OKpY>KaloLLero rpyHTa B Xo[e W nocne MoHTaxa. [poeKkTHas OoKyMeHTaumWs Mo SKOPHOW CUCTeMe A0IKHa BKMYaTk no-
noxeHus no obcrnegoBaHKIo M TEXOBCNYKUMBAHUIO 3NIEMEHTOB, Pa3MeLLeHHbIX Ha NOBEPXHOCTW OHA U Bbille.

Psig NpoeKTHBIX M MOHTaXKHbIX aCNEKTOB AnA 3abuBHBLIX CBal, BaKyyMHbIX (3acackiBalOLMXCA) CBaW, NMNYKHbIX AKO-
pe, a Takke rpaBMTaLMOHHBIX 3arnybnaemMelx B rpyHT AKOPEN, BCE M3 KOTOPbIX CNOcoBHLI MPOTUBOCTOATE BEPTUKANBHBIM
cunam, paccmarpueaeTcd B A.11.5—A.11.7. DT acnekTbl BKNIOYAIOT OLEHKY, MOHTaX W UCMbITAHUA Ha NPeaensHyo Oep-
Xallyto cnocoBbHOCTb AKOPS.

HekoTopble TexHoMoOrMYeckne acnekTbl pacyeTa BaKyyMHbIX CBaid, NMNYXHbIX AKOpeW W rpaBUTaLMOHHBIX SKOpew,
BHeOpsieMblX B IPYHT, HAxo4ATCA B CTaguv paspaboTku M MPOoAOMKaloLLerocs ycoeeplueHcTBoBaHusA. CneuuaneHele U
nogpobHele pexoMeHdauuy NpuBeaeHsl B HACTOALLEM NMPUMOKEHUN B TOW MEPE, HACKOMBKO 3TO BO3MOXHO HE MOMEHT
NOArOTOBKW CTaHA4apTa. Takke MCnonb30BaHbl 0BLMe NonoXeHWa AN ykazaHua Ha TO, YTO HYXKHO YYUTBLIBATE HEKOTOpPbIE
KOHKPETHBIE acnekThl, U NPUBEAEHBI CChINKW HAa UCTOYHUKW C AONONHUTENBHBIMW PEKOMEHAALMUAMM.

A.11.2 UccnepoBaHue rpyHTa

YcnoBeuma gHa Mopsa W rpyHTa HeoBXoAMMO M3Y4YUTb NPUMEHUTENBHO K NpeaHa3Ha4YeHHon nnowaake ¢ Lenso obe-
crnevyeHus HageKHOCTU KOHCTPYKLUMKW SKOpPHOW cucTeMsl. [NogpobHasa nHdopmMaumsa no obopygoBaHuio 1 npoueaypam ans
nccrnefoBaHWii MOpCKoro rpyHTa AaHa B FOCT P 59996.

PekomeHgyeTCs NpoBeCTW BbICOKOKAYECTBEHHYHO reon3nyeckyto CbeMKy C BLICOKMM paspelueHuem no Bcei nno-
Waau npoekTupyemMoro dyHaameHTta. B uccnegoBaHuy OormkHbl Mcnone3oBaThkes reoturandeckoe obopygosaHue U co-
BPEMEHHbIE NPaKTUKK, KOTOPbIE COOTBETCTBYIOT rmyBuHe Mops Ha Nnowagke NpoekTUpOBaHWA ¢ LEenbl obecneveHnn
CHEMKW AHA MOPS C BLICOKMM paspeLleHneM, a Takke nonyveHus nogpobHoro ctpaturpadmnyeckoro paspesaa fo rmybuHsl,
COOTBETCTBYIOLLEN rpaHMLaM 30Hbl BNWSAHUA byHAamMeHTa. ViccnegoBaHue OOMKHO BKNOYaTh KapTUpoBaHWe W onucaHue
Bcex 0DBEKTOB Ha AHe MOopS, a Takke 3arnybneHHbix 06bEKTOR, KOTOPLIE MOMYT OKa3aTk BNusHWe Ha paboTy dyHaaMeHTa.
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CooTeeTcTBYlOWEE UCCNefoBaHe JOMKHO BblTe HANpaBneHo Ha NoMyYeHue peanucTUYHOW WHTepnpeTaunmn reonornye-
CKMX YCNOBWIA, YTOBBI NO ero pesynsTatam MOXHO DbINo OueHUTL cocTaB M obbem paboT MocneayroLmMX reonorniyeckux
vccnenoBaHui kak no rnyBuHe, Tak 1 no nnowaau (BkoYas KonuyecTeo, rmyBuHy, MecTononoXeHWe UHXeHepHo-reo-
NOrMYecKkUX CKBaXKWUH W/WUMWM UCMNbITAHWA No MecTy, kak, Hanpumep, CPTU-ucnbiTaHMAa KOHWYECKUM MEeHETPOMETPOM), U
cnocoBCTBOBaTE KOPPEKTHOW MHTEpNpeTaumum cobpaHHblX rEOTEXHUYECKUX JaHHbIX.

MonyyeHHble cTpaTurpaduyeckne gaHHble JOMKHbI ObITh 00beguHeHbl ¢ cOBpaHHbIMKU NO3AHEE re0TEXHUYECKUMMI
AaHHBIMW WU C CYLLECTBYHOLWMWMKW re0TEXHUYECKUMU OaHHBIMU (MPYM WX HANWYMW) Ons OUEHKW OrpaHUYeHWi, KoTopble
MOEHTUULMPOBAHHbBIE reonorMyeckne o6beKTbl HaKNaabIBalT Ha NPOEKTUPYEMBIA hyHAAMEHT, a Talkke YTobbl No3Bo-
NWTb OCYLLECTBAATE UHTEPMNONALWI0 TeONOrMYECKUX AaHHbIX UMK UX 3KCTpanonsuMio B cny4vae nepeMelleHWs MecTo-
NonoXeHWn AKOpen BCneacTBME U3MEHEHWUS ANWHbI CBA3EN W/MNKM OpUEeHTaUWi, CXeMbl 0BYCTPOMCTBA MECTOPOXOEHNS,
XapakTepucTuK NnaTdopMel U SKOPHBIX CBA3EN.

OT60p Npod, o6bem HaTypHbLIX UCMbLITAHWW U KONMMYECTBO WHTepBanoe otbopa no rnybvHe pa3spesa OomKHbl obe-
CNeYnTb HaAMEeXallylo XxapakTepucTUKy Beex cTpaturpaduyeckux cnoes. MUHUMansHas BEpTMKanbHas NpoTsKEHHOCTh
vcecnenoBaHns NNowaaku AomKHa onpenenaTeCs NpeanonaraeMoi 30Hol BNUAHWSA BO3AEACTBUH, Bbl3bIBAEMBIX SKOPAMM,
W AOMKHA NPeBbILLAaTEL NPeAnonaraeMyto pacyeTHyo rmy6buHy BHEOPEHWS NO KpalHel Mepe Ha AMaMeTp AKOPS UNW Ha LWn-
puHY Nanel Akopsi. Ecnu B pacyeTax BepTUKanbHOW Hecyllel cnocoBbHocTu yuuteiBaeTca paktop OHC ans HakoHe4HuKa
BaKyyMHOW aHKkepHoW cBawu, To Bornee noaxosilel ByaeT xapakTepucTUKa rpyHTa HUXe pacqeTHOW rmyOuHel BHegpeHus
00 Tpex OMamMeTpoB A1 BaKYYMHbIX CBail UMM A0 3HAYEHWA TPEXKPaTHOW LWMPWHBI Nanbl ANS NAYXHbIX AKopel. BaxHo
obecneynTb OTCYTCTBME BbICOKOMPOHULIAEMBIX CIOEB B 30HE, rae npegnonaraetcs sagencteoBaniue OHC, ocobeHHo ecnu
AKOPH NPedCcTOUT BbIAEPKMBATE ANUTENBHBIE BO3AENCTBUSA CUM, Kak, Hanpumep, CUMbl OT BO3AEWCTBUA KOMbLEBLIX TEYe-
HWIA (xapakmepHbix 0nsa MekcukaHcKko20 3anuea).

CopepxaHve n 0b6beM rmyBoKOBOAHBIX UCCMedoBaHWi rpyHTa NNoLWaakM Bcerga AOMKHbI YBA3LIBATLCH C YCMOBU-
AMW KOHKpeTHoro npoekta. Ecnn onsa nnowagkm oTcyTCTBYIOT MPEALUECTBYIOWWIA ONbIT U paHee NofyYeHHbIe OaHHbIe,
TO MUHUManbHbIA 06bEM MCCNEfoBaHWI JOMKEH BKNOYATL MO KpalHER Mepe OgHY WHXEHEPHO-reonorn4eckyto CKBaxm-
Hy c Yepenyroumca otéopom npob u CPTU-ucnbiTaHWe ONSA Kaxdoro knacrepa nnaHupyemMoro pasmMmelleHns sKopen.
CnepyeT paccMOTpeTb yBENMUMYEHME YMCNa TOYEK UCCNedoBaHWM rPYHTa, eCrv B CKBaXMHaX, OTHOCALLMXCH K Nrowagkam
pasMeLleHns pasHbiX SNEMEHTOB CUCTEMEI 3asgkopeHus, HabnoaaeTcsa bonblian M3MEHYMBOCTE OT CKBAXKWUHbLI K CKBaXUHE
B BEPTMKANbHOM W/WNK ropuM3oHTaneHOM HanpaeneHwy. OQHAKo, ecrv yiKe UMEIoTCH BbICOKOKa4YeCTBEHHbIe reoTexHuye-
ckue AaHHble NoBrnusocTy OT ANEMEHTOB CMCTEMBI 3afKOpeHus 1 no nnowaaw dyHaameHTa HabnogarTea Hebonblwne
BapuauMn CBOWCTB rpyHTa, UK ecnv UMeeTcsl OBLUMPHbIA ONbIT B 4acTW NPUMEHEHUS BbIDpaHHON KOHLEeNUMK Ha nnowa-
M, TO BbllleyKasaHHble PEKOMEHAAUMM MOTYT BbITh COOTBETCTBYHOLLMM 06pa3omM MoaMduLMpoBaHkI.

A.11.3 Tunbl akope#

A.11.3.1 Axops, sarnybnsemMeie B rpYHT BOOYEHMEM

[MepBoHavyansHO TpaaNLMOHHLIE SKOPH, 3arnybnsemMsie B rpyHT BOMoYeHueM (pucyHok A.17), ncnons3oBanvck Ansa
CUCTEM 3aAKOPEHUS BPEMEHHOMO TUNa (Hanpumep, Ans MobuneHelX BYPOBLIX YCTAHOBOK). TEXHOMOMMS 3aAKOPEHNS ¢ 3a-
rnybneHnem B rpyHT NOCPEACTBOM BOMNOYEHMA AKOPS 3HAYUTENEBEHO YCOBEPLUEHCTBOBaNach B nocnegHee spems. MNpoekTtu-
pOBaHWE U UCMBITAHUA NOKa3bIBAIKOT, YTO HOBOE MOKONEHWE BONOYMIBHBIX AKOPEeR C HEMOABWXXHBEIMU nanamu Co34aeT Bbl-
COKYH AepaLlyt cnocobHOCTb Aaxe B YCIOBUAX MAMKUX rPYHTOB. BbicokoadhdheKTUBHLIN SKopb, 3arnybnsemMblii B FpyHT
BOMNOYEHWEM, B LENOM CHUTAETCH NPUBMEKATENBHEIM BapUaHTOM AN YCTPOWCTBA CUCTEMbI 3aAKOPEHUSA, NOCKOMBKY €ro
Nerko ycTaHoBUTL M OH [0Ka3arn CBOK HaAeXHOCTb. AKOpHasa CeKUMs CBA3U MOXeT BbiTb NpeaBapuTeribHO CMOHTUPOBaHa
W UCNbITaHa nepen, yCTaHOBKOW NNaByyero CoopyKeHwus.

A.11.3.2 3abuBHble aHKkepHble cBau

ConpoTvBneHue 3abWBHON aHKEPHOW CBau BbIAEPrMBAHUIO U TOPU3OHTANbLHOW Harpyske aBnaeTca oyHKUMen pas-
Mepa cBaw, XapakTepa YCTaHOBKM M Harpy<eHWsa cBau, a TakKe TUMa, >KeCTKOCTW M NPOYHOCTM rpyHTa Bbnuam ceawv. [opu-
30HTanbHas HecyLlasd cnocobHOCTE MOXET 3HaYMTENbHO YBEMWMYMBATLCA 3a cYeT gobaBrneHna cneynaneHblX 3NeMeHTOoB,
Takux Kak 1BKW UNK yLLIMPEHHbIEe OronoBKW Hasepxy. 3abuBHbIe aHKepHble cBau MOryT BbiTbk CKOHCTPYMPOBaHbLI TakUM
obpa3om, 4Tobbl 0bnagate 3Ha4YUMTENEHBEIM DOKOBBIM U BEPTUKANbHLIM COMPOTUBNEHMEM W OCTABAThCHA YCTOMYMBEIMU Ha
NPOTSXKEHUW ANUTENBHOIO BPEMEHM.

Bubpozabueka [186], 3abuska ¢ noameisom ([210], [217]), npumeHeHne BypoHabUBHOW U LEMEHTUPOBOYHOW TEXHO-
foruiA MOTYT paccMaTpMBaTLCH NPU YCTAHOBKE aHKePHbIX CBal. TeM He MeHee HapyLueHue rpyHTa B xofe Bubpo3abueku,
3abumBKM C NOAMBIBOM WK Npy BypeHnn AomkHO BbITh YYTEHO NpUY NPOEKTMPOBAHUW, @ HecyLaa cnocoBHOCTE CBan JOmxK-
Ha BbITb 4ONOMHWTENBEHO 0BOCHOBaHA.
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a) [letanbHbIA BAO — HAKNOH BepeTeHa b) OetaneHbiil BUOQ — HAKkMNoH BepeTeHa
skopst 50° Ang ycnoeuii cnabbiX NNUCTBIX skopsa 30° ong ycnoBuil nec4aHoro AHa
rPyHTOB

c) OBwun Bug AKops

1 — orpaHuunTens Nansl; 2 — Kopobka (Npynye Ana pa3sopoTa nan skopsa); 3 — npoyLwnHa NATKY; 4 — nATKa; 5 — WToK; 6 — BepeTeHo;
7 — ckoba akops; 8 — nana

Pucyrok A.17 — TpaguunoHHBIA SKopb, 3arnybnaemblid B TpYHT BONOYEHUEM

A.11.3.3 BakyymHble (3acacbiBalOLMecs) aHKepHble cBau

BakyymHble aHKepHble cBau (Opyroe Ha3BaHWe — CBaW KECCOHHOMO TWna) MOryT MCMonb3oBaTbea Ana 6onblumx
rnMyBOoKOBOAHLIX CUCTEM 3aAKOPEHUS W MOTYT KOHCTPYMPOBATLCA ONA QYEHb BLICOKOTO YPOBHSA HATAXKEHMA cBA3eil. OHK
06bIYHO NPEenCTaBNSAT BLICOKME CTanbHbIE LUNMHAPUYECKUE COOPYKEHWA ¢/6e3 BHYTPEHHMX CUCTEM XKecTKoCcTh. Linnvn-
OPUYECKNA BNoK OTKPLIT BHW3Y 1 3aKPLIT B BEPXHel Yactu (cMm. pucyHok A.18). BakyyMHasa aHKepHas cBas ycTaHaBMBaeT-
csl MyTEM CMycKa ee B rPYHT Ha rmy6uHy BHeapeHus nog cobCTBEHHBLIM BECOM (T.€. BHEAPEHWE 3a CYET BECA CBaK B BOAE).
OcTaBlianca 4acTb HE0DXOOMMOW BENUYUHBEI BHEOAPEHUS JOCTUTraeTCa MyTEM OTKa4KW YINOBMNEHHOW BOOb! U3 BHYTPEHHEN
yactu ceaun. Co3gaBaemelil Takum obpasom nepenaf AaeneHusa (06bIYHO HA3bIBAEMBIA «pa3psKeHUe» UMK «3acackiBa-
HMEe») NPUBOOUT K BO3HVMKHOBEHUWKD OOMOMHUTENBHOM «ABWKYLLEN» CUMbl BEPTMKANbLHOMO HanpaeneHWs, KoTopas 3a4aB-
nMBaeT cealo B rpyHT. o Mepe yBennyeHusa BHegpeHusa Heobxoaumas cuna 3agaBnveadHns B obLiem criyyae yBenumymea-
€TCS, YTO MPUBOAUT K HEODXOAMMOCTW NOCTENEHHOTO pocTa nepenaga gaBfeHnsa Npyu MOHTaXe.

Mocne JOoCTUKEHUA pacyeTHOro BHEOPEHWA BhbINYCKHOE OTBEPCTUE ANs BoAbl 3aKpLIBAETCH, NO3BOMSAA BaKyyMHOWM
aHKEpHOW CBae O0CTWUYb 3HAYUTENbHOW CNOCODHOCTM BbIAEPKUBATL MOPU30OHTANBbHBIE CUMbI, BEPTMKATbHbIE NOALEMHLIE
CWMbl, MOMEHTI, a TaKkKe UX COMeTaHusA.

[ns BakyyMHbIX aHKEPHbIX CBal, 3arnybrneHHbIX B IMWHY, C 3aKpbITbIM BbIMYCKHBIM OTBEPCTHEM CNOCOOHOCTE NPOTU-
BOCTOSATb HATSEHUIO CBA3EW OnpedenaeTca HepeHpPOoBaHHbIM CONPOTUBIIEHWEM CABWIY rpyHTa BONM3M Kopnyca aKkops
1 noa HUM. Hecyuwas cnocoBHOCTb 3aBUCKT OT rMyBuUHBI BHEOPEHWA, AMaMETpa aHKepa, CONPOTUBMNEHWS COBUIY MMUHbI,
COMPOTUBIIEHWA CABUIY Ha NMOBEPXHOCTW pasfena «rMuHa — CTEeHKa aHKepay», HaKMoHa CBA3U U MECTOMOMOXEHUS TOYKU
KpenneHus cBA3n. B cnydae, korga BEpXHASA YacTb CBaM OCTaBMeHa OTKPLITOM UMK W3BMEYeHa, a TakkKe Npy aHanuae gon-
roBpeMeHHbIX 3dekToB AENCTBUS BEPTUKANBHOW KOMMOHEHTBI HArpy3Kk BO3MOXKHbLIA MEXaHW3M pazpyLUEHUsl Mo CXeme
BblAEPrMBaHns aHKepHOW CBau CNenyeT paccMOTPETb 8 sude omoenbHOU pacyemHol cumyayuu.
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17— npoywunHa (skopHas ckoba); 2 — BepxHAA KpbILKa aHKEPHOW CBau C MOHTaXKHbIMU ANIeMEeHTaMW, BEHTUNAUMOHHBIMUW MOKaMK; aHoOb!

PucyHok A.18 — BakyymHasa aHkepHada cBas

Jepxawas cnocobHocTb sikops B 06LWEM cnyyae BellLe, eCMu NpY yCTaHOBKE peanusyloTcs MepPOnpUATUS, He Mo-
3BOMANOLLME aHKEPHOW CBae OTKMOHATLCA OT BepTuKanu. YTobbl He AONYCTUTL HAKNOHa, TOYKa KPenmneHUs CBA3W MOXeT
ObITe OMyLUEHa C BEPXHEN YacTy aHkepa 40 TOYKW Ha CTeHKe aHkepa Ha onTuMankbHoW rmybuHe Huxe aHa mops. MecTo-
MONOXeHWe ONTUMAanbHOM TOYKW KpenneHus CBA3W 3aBUCWT OT NPodKna CONPOTUBMNEHWSA COBWUIY, COMPOTUBIIEHUE COBUTY
Ha NMOBEPXHOCTU pasaena rMmuHbl M CTEHKW aHKepa, HAaKMoHa CBA3W, Beca aHKepa B BOAE, OTHOLWEHUA rMyBuHbI K AnaMeTpy
akops. OnTumarnsHoe MecTononoxeHne 0BeIYHO COCTABNSET OT ABYX TPETEW OO TPEX YETBEPTHIX ANWHBLI AHKEPHOW cBau
BHW3 OT AHa MOpS.

MockoneKy BakyyMHbIE aHKEPbl ABNAIOTCA COOpyXeHWaAMU Bonee Menkoro 3anokeHus No CPaBHEHUIO ¢ 3a6UBHBIMK
CBafAMW, TO MHKEHEPHO-TEONOrMYECKUE CKBaXKWMHBI HE HYXHbl, HO TpebytoTcs Gonee noApobHble AaHHBIE O FPyHTax Ha
MeHbLUMX rmyBbuHax, Yyem ans 3abuBHbIX cBail. BakyyMHble aHKepbl B OCHOBHOM WCMOINb3YTCH B CBA3HBIX MMWHax. BHe-
ApeHue 3acackiBaHWeM Yepes NecoK WU 3ePHUCTLIE CIOU BO3MOXHO, OAHAKO MpK pa3paboTke KOHCTPYKLUWMW BaKyyMHOIO
aHKkepa ocoBeHHOCTU COOTBETCTBYHOLUMX FPYHTOBLIX XapaKTepucTUK AOMKHBI BbITh y4TeHbl B ABHOM BUae ([263], [264]).
BHeapeHue CKBO3b HECBSI3HLINA 3EPHUCTHIN TPYHT TpebyeT cneumnansHOro paccMoTPeHUs (B HAacTOSLWEM CTaHaapTe CooT-
BETCTBYIOLLME PEKOMEHAALMUN OTCYTCTBYIOT).

OTHOWweHWe ANWHBI BaKYYMHOIO aHKepa K ero gMameTpy MOXET BapbMpOoBaThCa OT 2:1 AN KeCTKoW rMuHbl fo 7:1
AN 04eHb MATKOW MMWHbL. BakyyMHble aHKepbl YacTO KOHCTPYMPYHOTCA C BonbLUMM 3Ha4eHWEM OTHOLLEHWS rmyBuHbl K Ana-
METPY MPWU YCTAaHOBKE B MATKMX TMWHAX, MOCKOMbKY B BEPXHEW YacTu pa3pesa C MATKUMM MMUHUCTBIMU OTNIOXEHUAMWN He
yaaeTcs obecneunts TpebyeMble XapakTEPUCTUKM HECYLLEW CNnoCOBHOCTK rPyHTa 1 MOBEPXHOCTHOIO TPEHWS.

BakyymHbIf keccoH npeacTaenseT cobol 3acacbiBaloLWMNCA aHKEP OTHOCUTENBHO Marnon NPOTSXEHHOCTH MO BbiCO-
T€ W KOHCTPYKTUBHO NpegHasHaqYeHHbId Ans BHegpenus Ha Hebonbluyto rmybuHy. Bec B Boge BakyyMHOro KeCcoHa MOXeT
coCTaBnATb BOMbLUYKD YacTk BEPTUKaNbLHOW Aepxallei cnocobHocTn aHkepa. MHorosyeikoBble BETOHHLIE COOPYXEHNA
c BbonbLUoi NNoLWanpd OCHOBaHWA M HEDONbLUOW BENWYWMHON BHeApeHWs 1bKkK1 cryxaT NpyMepoM BakyyMHOro KeccoHa
(cMm. pyucyHok A.19 1 [265]). BepTukaneHas HecyLlas crnocobHOCTL BKMoYaeT B cebs, B OCHOBHOM, COBCTBEHHbIN BEC NIHOC,
BO3MOXHO, HEKOTOPbIW BKMag TpeHus no BOKOBOW MOBEPXHOCTM WM NMpUcoca Nod ocHoBaHWeM. [opu3oHTanbHoe conpo-
TUBMEHNE NOPOXKOAETCH BHEAPEHWEM 0BKN 1 TPEHMEM Ha KOHTaKTe Mexay CroAMW rpyHTa, NOABEpPratoLLMMIUCs COBUTY.
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1 — NOBepXHOCTb AHA MOPS; 2 — OTChINKA; 3 — Y3en KPenneHus HaTHHOW CBA3W; 4 — HaTshkHasA CBA3b; 5 — napaneTHas cTteHka; 6 —
pebpa xecTkocTu (banku); 7 — bka aHkepa; 8 — npoylnHa ANs HaTsSKeHUs

PucyHok A.19 — KeccoH BakyyMHOro Tuna

A.11.3.4 TnyxHble Akopa

A.11.3.4.1 OBwme nonoxeHus

MnyxHble akops nepeBoHadansHo ucnons3oanuce BM® CLUA ans 3askopeHus akopHeix Bovek anga dnota. OHu
yCTaHaBNMBaKTCA C rMy0boKMM BHEOPEHNEM B MOPCKOE [HO, rde B Lenom bonee BbICOKAA NPOYHOCTb MPyHTa MO3BONSAET
UCMONb30BaTb CPaBHWUTENMLHO HEBOMLLUKME NNYXKHbIE AKOPS 718 BLICOKWX 3HAYEHUA YCUMUIA B SKOPHBIX NMMHUAX. [nyxHble
AKOpA 00bIYHO UMET GonbLUy0 BEPTUKANBHYH AEpKalLyl cnocobHOCTE. 3TO NO3BONSAET UCMONBL30BATL CUCTEMBI Kpe-
NNEeHUst Ha HaTAHYTBIX AKOPHBIX NMMHWAX, KOrAa AKOPHbIE KAHATHI MOTYT NepecekaTs NOBEPXHOCTL AHA MOPS CO 3HaYUTemNb-
HbIM HaKNOHOM. [nyXHbIE AKOPA MOXHO NOAPAa3aenuTh HA IBE OCHOBHLIE KATEFOPWUX: 3arnybnsemsle B rpyHT BONOYEHUEM
W BEPTUKAIBLHOIO BHEOPEHUS.

A.11.3.4.2 TnyxHble Akops, 3arnybrnsaemMsle B rpyHT BOMOYEHWEM

3arnybnsemsbie B rpyHT BOMOYEHUEM MIYXHbIE AKOPS BHEOPSKTCS HA B0nbLyo rmyBuHy No cxeme, aHanornyHon
TpaguUMOHHLIM BONOYMLHEIM SKOpPAM. B Xo4e ycTaHOBKM AKOpb CHaYana noMeLLaeTcs Ha AHO MOpS, M Mo Mepe Toro, Kak
SIKOpb MPOTacKMBAaETCH BAOMb NOBEPXHOCTM AHA MOPH, OH Bpe3aeTtcs B rpyHT. CHa4Yana AKopb BXOOWT B FPYHT NPYMEpPHO
napannensHo narne, Ho NOCTENEHHO Pa3BOPaYMBAETCS, NOKa HE AOCTUraeT LUeneson rmy6uHel. B MOMEHT okoH4aTensHoro
3arnybrneHua nana skopsi OpUEHTUPYETCA TakuM 0Opa3oM, YTO CTAHOBUTCSH NOYTK NEPNEHOUKYNSAPHON K AKOPHOW NTMHUK K
TEM CaMbIM BEKTOPY MPUMOMKEHHOW Harpy3ku (npoueaypa MOXeT OblTb YCNOBHO Ha3BaHa «3akpenreHueM» unm «gukca-
unein» akopsa), obecnevmBas BoICOKYH rOpU3oHTanbHYK W/MNKM BEPTUKANbHYIO Aepallyo cnocoBHOCTL B 3aBUCMMOCTH OT
OpWEHTaLMUN CBA3N.

Takue zarnybnsemble B rpyHT BONOYEHUEM MIYKHbIE SKOPSA 4acTO HA3bIBAKT AKOPAMM BEPTUMKAMNBHOW Harpyaku
(no Tuny «VLA»). B mopckoi oTpacnv Hambonee pacnpocTtpaHeHbl Aea Buga VLA-akopei: no tuny «Stevmanta» [266] n
«DENNLA» [267]. Akope no Tuny «Stevmanta» ncnonbayeT cneunanbHy CUCTEMY M3MEHEHWA ANWHbI pabo4x TPOCOB C
NOMOLLLI Cpe3Horo WTKudTa, YTo 0BecneymBaeT nepexos U3 MOHTaXKHOM KOHUrypauum B pabo4yo, CONpoBOXAaoLLMIACS
W3MEHEHWEM OpPWEHTALMK NITOCKOCTU NMNYXKHOMO AKOPSA, B TO Bpemsa Kak akopb no tuny «DENNLA» ucnonesayer ona nepe-
xona B paboyee nonoeHWe BEPETEHO C WAPHUPHBIM KpenneHuem (pucyHok A.20).

A.11.3.4.3 TInyxHble AKOPs BEPTUKarNbLHOro BHeAPeHUs!

BepTukanbHoe BHEAPEHWE NMYKHbLIX AKOPEW MOXET AOCTUraThCA 3a cyeT achdheKTa 3acackiBaHWA, METOLOM 3abuB-
K1 yoapHbIMW UN BUGpaLMOHHBIMK MOMOTaMK1, NyTEM 3a0aBNUBaHNS 3@ CYET NMPOTEXHUYECKOTO 3apsaia UM ¢ NOMOLLBH
TMAPABMUYECKUX YCTPOMCTB.

MnyxHble AKOpa BaKyyMHOro TUMa UCMOMb3YTCA 0ObIMHO ANA YCTPOMCTBA OCHOBHOW CUCTEMBI 3aAkopeHua. B ka-
4YecTBe NpMMepa A9 YCTaHOBKM NyHoro Akopa Tuna « SEPLA» ncnonbayeTcs Tak HasbiBaeMbI BEOOMbINA 3NIEMEHT Kec-
COHHOTrO TMNa, KOTopLIW B 0BLeM npencTasnaeT coboi MHOropa3oByH 3acachkiBaloLLYOCA CBak, B HAKOHEYHMKE KOTOPOW
UMeeTcs OTBEpPCTME ANA BCTABKU NMAYXHOro aKops. BeAoMblIii aneMeHT M3BNekaeTca U3 rpyHTa 3a CYET pEBEPCHMPOBAHNA
HaCcoCHOro OEWCTBUS MOCMNe TOro, Kak NMyXHbIN AKOPb OOCTUraeT pacyeTHOW rmyBOuHbI, U MOXET Aanee WUCNonbL30BaThCA
ONA YCTAHOBKW APYrMx Nny)Hbld skopen (pucyHok A.21). B koHuenumn SEPLA nana nnyxHoro akopa 3arnybnaerca B
BEPTUKANbLHOM MOMOXEHUN W B Npouecce dukcauny gocturaetca TpebyeMbli yron yCTaHOBKW Narnbl 3@ CHET HaTSKeHWs
SAKOPHOW NMHUK [268].

A.11.3.5 TpaBUTaUNOHHbIE AKOPS

paBUTaALMOHHBIN AKOPb — OAWH U3 TUMUYHbLIX BUOOB «MEPTBLIX» SKOPEeK, 0BbIYHO COCTOUT M3 BETOHHLIX UMK CTanb-
HblX BNMOKOB, METaNIMYEecKoro nomMa unn Apyrux Matepuanos BbICOKOW nnoTHocTu. BenvumHa BHeapeHus nog cobeTeeH-
HbIM BECOM, a TAaKKe BEpTUKanbHas aepxallas crnocobHOCTL 3aBUCAT OT Beca AKopsA B BoAe. [opu3oHTaneHas Hecyllas
cnocoBHOCTL onpeaensaeTca TPEHNEM MeXOY AKOPEM W FPYHTOM, a Takke COMPOTUBIIEHWEM COBUTY IpyHTa Mog AKOpeM.
[paBUTALMOHHbBIE AKOPA MOTYT MCMONb30BaTLCH ANA CUCTEM 3aAKOPEeHUst HeDOMbLUOW MOLLHOCTU U, KaK MpaBuIo, He uc-
none3yTca Ana 6onsLwmx rmyBboKOBOAHBIX CUCTEM.
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a) Akopb «Dennla Mk4» b) Akopb «Stevmanta»

1 — HOpManbHbIA (UMK BAN3KUIA K HOPMAanbHOMY) PEXUM HarpyXeHus; 2 — pexumM yCTaHoBKU
[fpumevyaHue — Bolleyka3aHHble SKOPA ABNAIOTCA KOMMEPYECKUM npoaykToM. WMHdopmauns o Hux gaetcs
ana ynobcTea nonb3oBaTenei HacTOALLEro cTaHaapTa U He ABNAETCH CBUMAETENLCTBOM CO CTOPOHLI MCO B nonbay sTux
NpOOYKTOB.
PucyHok A.20 — lNnyxHble SKOps, BHEAPAEMbIE B IPYHT Bono4deHuem (no tuny «V0LA»)

a) Cxema nnyxHoro sikops b) YcraHoBka nny»Horo skops

1 — AKOpHasa nuHWA; 2 — yCTaHOBOYHARA Uenb; 3 — BeAOMbIA 3NeMEeHT BaKyyMHOro Tuna; 4 — BCMOMoOraTenbHble KaHaTbl AnA
M3BMNEYEeHUss BEAOMOro anemeHTa; 5 — Bawmak NogBoOOHOro KOHHekTopa; 6 — sakopb Tvna «SEPLA»; 7 — M3BneYeHWe BeaoMOro
anemeHTa; 8 — CTbIKOBKA MNOABOAHOIO KOHHEKTopa; 9 — HaTsXeHWe SKOpPHON NuHUK; 70 — crKcaLus nnyxHoro SKops

MpumevyaHne — MNpencTaBneHHbIA AKOPL ABNAETCH KOMMEPYECKUM npodykToM. MHdopmauus o Hem faeTcs
Ansa yaobcTea nonb3oBaTenen HacTosAWero ctaHaapTa U He ABMsSieTcs CBMAETENbCTBOM Co cTopoHel MCO B nonb3y aToro
npoaykra.
PucyHok A.21 — [nyXHbIA SKOpb BEPTUKANLHOW ycTaHOBKM Tuna «SEPLA»
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A.11.3.6 paBuTaunoHHble 3arnybnaemMble (cBobogHONagaLWwme) aKopsa

paBuTaLMOHHbIE 3arnybnaemMsle B FPYHT AKOpPA 0ObIMHO MMeT (DOpMY CTanbHOW TOpPNeabl, BHEAPSAKTCA B MOPCKOEe
OHO 3a cyeT cBo6oaHOro NafgeHnss U UCMOMb3YITCH B KAYECTBE PELLEHUWS MO 3a8KOPEHUID B MATKUX TTIMHUCTBIX TPYHTaXx.
Akops onyckalTca NOCPEeACTBOM MOHTaXKHOIO TpOCca Ha 3adaHHY0 BbICOTY Haf NOBEPXHOCTLI0 MOPCKOro AHa 1 BHeaps-
I0TCA HA UEeneByto rmybuHy B AOHHLIA FPYHT 32 CHET KMHETWYECKOW 3HEPTW, NOMyYeHHo! npyu ceoboaHOM nageHun (pucy-
Hok A.22 n [269]—[271]).

300 — 3000 m

b) «Ceas-Topnega» [269]

¢) Axkopk no Tuny «OMNI-Max» [270] d) Akopb rnybokoro BHegperus [271]

1 — MOHTaXHbIW Tpoc; 2 — mMexaHuam cbpoca; 3 — uene pabodero KkaHaTa; 4 — AKOpHasa NWHUA NOCTOSHHOW CUCTEMBI 3a8KOPEeHWs;
5 — sAkopk; 6 — BbICOTa cOpackiBaHWs; 7 — MOpCKoe AHo; 8 — rnybuHa BHeapeHus

MpumedyaHue — BolleykasaHHble SKOPA ABMATCA KOMMEpPYEcKUM npogykToM. MHdopmMaums o HUX faeTcs
AnA yaobcTBa nonb3oBaTenei HacTOAWEro cTaHaapTa U He SBMNAETCA CBUAETENLCTBOM co cTopoHsl MCO B Nonbay aTux
NPOOYKTOB.

PucyHok A.22 — MpaBuTauvoHHble 3arnybnsemele B rpyHT cBobogHonagaoLwme akopa
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[paBWTaLMOHHbIe 3arnybnsemMble B rPYHT SIKOPA NOMy4aloT 3HAYUTENbHYI0 FOPU3OHTAmNbHYH U HaKMOHHYH Aepka-
LUyt CNocoBHOCTL 3a cyeT BOKOBOro COMPOTUBMNEHUS PYHTA HA AOCTATOYHO LUMPOKUX cTabunuaatopax, a Takke TpeHus
BAOINb NOBEPXHOCTW pa3fena «rpyHT—CTanbHOM KOpnyc» AKopA.

A.11.4 NeoTexHM4YeCKUe pacyeTbl AN cNy4yas BONOYMIIbHLIX SAKOpeun

A.11.4.1 OBwme nonoxeHus

PekomeHgyemble koabduumeHTsl 6Ge3onacHOCTM OnA  Oepxawen crnocoBHOCTM  AKOpel MpuBedeHbl B
FOCT P 58773—2019 (tabnuua 6).

B cnyvae sAkopHoW cucTEMBI yAEpKaHWa Ans NnaBy4YMx COOPYXKEHWW pacdeTHble koadhduumeHTsl GesonacHocTu
Ans 3arnybnsemMelx B rpyHT SKOPEWn cneayeT NpuHMMAaTh Ha CyLLecTBEHHO Bonee HU3KOM YPOBHE MO CPaBHEHUIO C AKOP-
HbIMW MTMHUAMM NPW pacyeTe NocnegHux Ha pacTsxeHue. 3To 06bACHSAETCA TeM, YTO AKOPb AOMKEH UMETL BO3MOMKHOCTb
Ha4aTb CMELLAThCA B FPYHTE 40 TOro, KaK NPON30MAET 06pbIB AKOPHOW NMHKMK. [TpOEKTMPOBaHWe CUCTeMbI yaepKaHus cne-
AyeT OCYLLEeCTBMATL TakuM 0Bpa3om, 4Tobbl CMELLEeHNEe SKOPS, K KOTOPOMY KpenaTcs Hanbonee Harpy>KeHHble SKOpHble
NVHWK, NPUBOAMNO K BnaronpusaTHOMY nepepacnpedeneHno YCUNWA B HaTAHYTLIX SAKOPHBIX NWHKMAX. MNpegnonaraetcs,
YTO peanunsaums Takoro nogxofa obecneymBaeT LEnoCTHOCTb SKOPHOW CUCTEMbI YAEPKaHWUs B paCcyeTHbIX CUTYauusax npu
BO3AENCTBUAX BHELWHEW cpeabl, NPeBbILAoLLMX HAarpy3Kkn, COOTBETCTBYIOLWME NPEeaernbHOMY COCTOSHMIO NEPBOX rpynnkbl
(ULS).

OueHka gepallei cnocobHocTH sKopen, 3arnybnaemMelx B rPYHT, pacCMaTpMBaETCH B HACTOsILLEM cTaHdapTe U B
[272).

Hepxalwasn cnocobHOCTE AKops, 3arnybnaeMoro B rpyHT, B KOHKPETHBIX FEONOINMYECckUX YCNOBUAX ONpeaenaeTcs Kak
MaKCMManbHOE 3Ha4YeHWe COMPOTUBINEHNSA MPYHTA NPOTACKMBAHWIO SKOPSA NPU CTALMOHAPHOM FOPU30HTANBHO NMPUIOXKEH-
HOM K SKOPH YCWUMWK, NMPU KOTOPOM obecrneynBaeTcs ero HenpepbliBHOE NpoTackuBaHWe B rpyHTe. B yKkaszaHHoe ycunue
BKINIO4AETCH COMPOTUBMEHWNE YYaCTKOB LIenW UK TPOoca, 3arnybneHHbIX B rPyHT BMECTE C SKOPeM, HO MCKIIoYaeTcs TpeHue
Lienu unu Tpoca no NoBepxHOCTU AHa Mops.

[epxallas cnocobHocTb 3arnybrnseMoro skops ABNAeTcH MYHKUNER HECKOMbKUX (DakTopoB, BKMOYas:

- TWN SIKOPS: NfoLWak nankl, yron YyCTaHOBKW Nanbl, BeC SKOPs, MPUNUBLI 4718 pasBopoTa nan sakops, ctabunusaro-
pbl 1 T. N. Ha pucyHke A.23 nokazaHel 3arnybnsemele B rpyHT SKOpPS, LUMPOKO UCMOMb3yEMblE B MOPCKOW OTpacny;

- MOBeAeHWe AKOpPSA NpU BHEOPEHWW: OTKPbIBAHWE Nan, BHeApeHWe nan, rmybuHa 3arnybneHuns skops, yCTORYMBOCTb
AKOPS NpW NPOTack1BaHWKW, NOBEAeHWe CNOS rpyHTa Hag nanamu 1 T. .

Bonee Toro, AnA JOCTWXEHWA MOMHOro 3arnybrneHns sKopa M NpenenbHoW Aepxalleld crnocobHOCTU MOXKET Mo-
TpeboBaTtbca Gonbllas AnvHa BONOYeHUs/MpOTackMBaHUA. 3To MOXeT ObiTb NpMeMnemMo Ans 3askopeHua BypoBon ycTa-
HOBKMW Npy Hannuum Gonblioro ceobogHOro NpocTpaHeTsa ANA COBEPLUEHNS MaHEBPOB, HO HEMPUEMMEMO AN NNoLaaKM
MOPCKOro NpoMeIcha, rae Ha AHe Mops pa3MelleHOo No KpauHel Mepe HeCKOMNBKO OTHOCUTENBHO BrM3Ko pacnonoXeHHsbIX
noaBOAHbIX OBBLEKTOB.

M3-33 M3MEeH4MBOCTM yKa3aHHbIX (PakTOpoB MPOrHO3 AepXallen cnocobHocTy 3arnybnseMoro B rpyHT AKops 3a-
TpyaHeH. To4HOe 3HaveHue Jepxalleld CNocoBHOCTU AKOpS MOXET OblTb ONpeneneHo TOMbKO MOCHe ero yCTaHOBKWA W
MCMbITAHWA.

[ns ouexkn gepxalen cnocobHOCTM NNIaHMPYEMOro K MCNOMNb30BaHWI0 AKOPS HEO0BX0AMMO MONy4nTb Ero Xapak-
TEPUCTUKK, @ TaKKe AaHHBIE MO rPYHTOBLIM yCnoBuaAM. Npy OTCYTCTBUM OOCTOBEPHbLIX XapakTepUCTUK AKOPS MOXHO BOC-
nonb3oBaThbcA rpadpukamMu Ha pucyHkax A.25 1 A.26 ans oueHku AepKallel cnocoBHOCTU 3arnybnaeMblx B rPYHT sIKOpew,
KoTOpble 0BbIMHO MCMOMNB3YTCA ANS 3asKOPeHMs CydoB, MPYHUMas BO BHUMaHWe, YTO KpMBble Aepxallei crnocobHoCTH
Ha pucyHKax A.25 n A.26 He y4UTbIBAIOT pacyeTHbI KoahduumneHT 6e3onacHoCTy.

PucyHkn A.25 1 A.26 3anmcTBOBaHbl U3 [229], 3a UCKMIOYEHWEM TOro, YTO KpUBbIE AepKallel cnocoBHOCTU AKopen
Tuna «Moorfast» (nnu «Offdrill [1») n «Stevpris» obHOBNEHBI C Y4ETOM pe3ynsTaToB MOAENbHEBIX M MONEBLIX UCMLITAHUA, a
TaKke npakTuyeckoro oneiTa. PacyeTHble KpuBblE, NpeacTaBneHHble Ha pucyHkax A.25 n A.26, npegcTtaenaiioT B obLiem
HWKHWE FPpaHWYHbIE 3HAYEHWA AaHHBLIX MO UCMbITaHWAM. VicnbiTaHns, Ncnone30BaHHbIE AN NOCTPOEHUS KpMBbIX, Bbinu
npoBedeHbl Ha orpaHW4YeHHOM Ynche NNowagok. B peaynesrate KpuBblie MCNOMB3YIOTCH ANA OBLIMX TUMOB rPYHTOB, TakMX
KaK MArkas rnvHa (T. e. HopMaribHO YNNOTHEHHAaSA MMWHa C HeAPEeHWPOBAHHBIM CONPOTUBMEHWEM CABWIY, NOBLILLAKLWUMCS
MOHOTOHHO € rMyOuHON) U NecoK.

HepaeHue vwccneqoBaHvs NOKasbIBakOT, OOHAKO, YTO HECKOMBLKO NapamMeTpoB, Kak, HanpumMep, Npodune NPoYHOCTH
rpyHTa, TN SKOPHOW CMbIYKK (TPOCOBLIA KaHaT UMK Lenb), LMKNMYecKkre BO3OeNCTBUS N BpeMeHHOW dakTop (Bpems, npo-
LWedwee C MOMEHTa MOHTa3Ka SIKOPS), MOTYT 3Ha4YUTENbHO BNWATL HA XapaKTePUCTUKKA AKOPS B MATKOW rMuHe. HekoTopele
BbICOKO3hheKTUBHEIE AKOPA NPOAEMOHCTPUPOBANM 3HAYUTENEHOE CONPOTUBNEHWE BEPTUKANBHBIM BO3AENCTBUAM B MAr-
KOW rmMuHe. Bonee Toro, MMeKTCS HOBbIE BEPCUMU BEICOKOI(PEKTUBHLIX AKOPEN, HE NOKa3aHHbIX Ha pucyHkax A.25 u A.26.

Tak kak Ha pucyHkax A.25 n A.26 npuBedeHb! TONLKO OLEHKW HecyLllel cnocobHocTU aKopsa, HeobxoauMmel Bonee
noapobHble pacyeThbl, €CNy HEKOHTPONUPYEMOE BOMOYEHWE AKOPS SBMAETCA HENpuemMnemeiM B YCIIOBUSX 3arpOMOXKOAEH-
HbIX NOABOAHBIX MAOLWAA0K, [Ae 3TO MOXET Bbi3BaTk NOBPEXAeHWe CYLLECTBYLMX NOABOAHbLIX 06BbeKToB. Ecnu no kakum-
nvbo MpUYMHaAM HEBO3MOXHO MPUMNOXWUTE ycunue obTsxku, Heobxogumoe ANs NOMHOMO HedOoMyLLEHUs NPOTAaCKMBaHWA
AaKops B Byayluem, B NPOEKTHOW AOKYMeHTauuW crieqyeT NpoaeMOHCTPUPOBaTE, YTO BO3MOXKHOE MpOTackuBaHue AKkops B
OyayLueM npu pacHeTHbIX Harpy3kax He pacnpoCTpaHUTCA Ha CyLLEeCTBRYIOLME NOABOAHbIE 0DbEeKThI Ha yyacTke.
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&

a) Stevpris Mk. 5 b) Stevpris Mk. 6 c) Stevshark Mk. 5 d) Bruce FFTS Mk .4
e) Bruce FFTS PM f) Navmoor g) Stato h) Moorfast Offdrill Il
i) LWT j) Stockless k) Danforth/GS (Tun 2) l) Bruce, TS

(6es WwiTOKA)

&

m) Bruce (nuToii) n) Boss o) Stevdig p) Stevmud

q) Stevfix r) Hook s) Flipper delta

MpumedyaHue — [NepedncrneHHble SKOpPA ABMNSIOTCS KOMMEPYECKUM npoaykTom. MHdopmauus o HUX OaeTcs
AnA yoo6cTea Nonb3osaTenei HACTOAWErO CTaH4apTa U He SBNAETCHA CBUAETENLCTBOM €O CTOPOoHBI MCO B NOMb3y aTUX
NpoOyKTOB

PucyHok A.23 — Akops, 3arnybnsaemMble B rpyHT BonoveHnem (NprMBeaeHbl KOMMepPYecKne Ha3BaHuA)

A.11.4.2 BnusaHue rpagueHTa NpoOYHOCTU Ha CABUT B MUHaX

NaHHbie ucnbiTaHuil B LeHTpudiyre, a Takke pesynsTathl aHanMTUHECKUX WUCCMedoBaHui ¢ UCTNOoNb30BaHUEM WH-
CTPyMEHTA MpOrHo3a XapakTepUcTUK oTKanubpoBaHHOMO SKOPS, 3arnyBnseMoro B rpyHT BOMOYEHUEM, NOKA3bIBAKT, YTO
ONd MWHbI cyLLecTByeT bonee unu meHee bBNv3kas K NMHEMHOW 3aBUCUMOCTE MEXAY AeprKalleil CMoCoDHOCTLIO AKopSA K
rpagueHToM CoOnpoTMBEHUS caBury [273]. Tem He MeHee MOryT MMETb MECTO 3HAYNTENbHbIE OTKNOHEHWS OT 3TOM NIMHEN-
HOI 3aBUCUMOCTM, KOIa B AOMNOMHEHNE K HANW4ui0 rpagueHTa ConpoTUBIEHUS COBUIY B IPYHTORBON TonLe Habnogaetcs
3HAYUTENBHAS M3MEHYMBOCTL 3HAYEHUIA COMPOTUBINEHUA CABUIY Ha NOBEPXHOCTU AHA W/UMNW NoKasaTens YyBCTBUTENBHO-
CTU MuWHbI. B uenom YyBCTBUTENLHOCTE AepKallell cnocoBHOCT SKOPA B IMMHE MO OTHOLUEHUIO K 3HAYEHUAM PasarnyHbIX
napameTpOB PE3KO YBENUYMBAETCA NO Mepe NpubnmxeHus K npegensHon gepxallein cnocobHocTy skopsa. Cnegyet MeTb
B BUAY, YTO KONMWYECTBEHHbIE MOKAa3aTenu 3TON 3aBUCUMOCTU TakKe BapbMpylTCA B 3aBMCMMOCTW OT TWNa M pa3mepa
AKOPA.
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M3-3a cnoxHoCTK NpobnemMsl NPOEKTUPOBaHNUSA AKOpeN, 3arnybrnaembix B FpYHT BOMOYEHUEM, B KAYECTBE METOANYE-
CKOW OCHOBbI AN PaCYETOB ClENYET UCMONb30BaTh HAAEXHbIW, OTKanMbpoBaHHbIA MHCTPYMEHT NPOTHO3WPOBAHKA, Y4K-
ThIBAKOLLMIA BCE 3HAYMMBIE NapameTpsbl.

A.11.4.3 BnusiHve Tuna SKOPHOW CMbIYKM Ha paboTy AKops B rMuHe

[MoneBble UCMbITAHUSA U aHANUTUYECKME UCCMEAO0BaHWA NMOKa3LIBAKOT, YTO B MAMKOW rMUHE, Koraa SKopHas CMbluKa
npeacTaenaer coboi cTanbHOW TPOC, AKOPb MOXET BHEAPUTLCA rMybxe M obecneynTb 3Ha4MTENbHO Bonee BLICOKYIO
Aepxally cnocoBbHOCTL, YEM KOra MCMoNb3yeTca UenHasa sKopHas cMbldka. [Insi orpaHnMyYyeHHOoro 4yvMcna uccrnenoBaH-
HbIX BApMaHTOB AKOpb, COEAWMHEHHBIW CO CTarbHbIM TpocoMm, obecneumBan Ha 15 %—40 % Gonee BLICOKYO OepKallyto
CnocobHOCTL, YEM TOT e SIKOpb, COEAMHEHHBIN C LENbH. 3TO XOPOLUO COrmacyeTcs ¢ pesynsratamMmin NonHoMacluTabHbIX
vcnbiTaHun. Cnegyer oTMETUTbL, YTO UCCNEnoBaHUA BbinNu orpaHuyeHbl BbICOKOI(MEKTUBHBIMU AKOPAMW B MATKOW FMUHE
C O4OCTaTO4YHO MOCTOAHHBIM TPAOMEHTOM CONPOTUBNEHUA caBury. MobBodHbin addhekT 3akn4aeTca B TOM, Y4TO Mpu ycTa-
HOBKE AKOpsi HEOOXOAMMOE HaTSKEHME AKOPHOW NMUHUM OOCTUraeTCca Npy MeHbLUEen ANMHE BOMOYEHNS, ECMNM BMECTO LIenn
MCMNOMb3YeTCA CTanbHOM TPOC.

A.11.4.4 3ddekT UMKNMYECKOro Harpy»KeHus B rMnHe

Luknnueckoe HarpyxeHwe BNUAET Ha CTATWYECKOe HEeApeHWPOBaHHOE COMpOTUBMEeHWE CABWIY, S,, ABYMs cro-
cobamu:

a) B xode WwTopma Bpems YBENMUYEHWUA HArpy»eHUsl OT CPEdHEro 40 MWKOBOMo 3HAYEHUSA MOXET cocTaBute 3—5 ¢
(1/4 umkna pacTsXeHUA YacToTbl BOMHbI), N0 cpaBHeHuto ¢ 0,5—2 4 B cTaTM4eCKOM KOHCONMMONPOBAHHOM HedpeHUpPOBaH-
HOM WCMbITaHUKM TPEXOCHOTO CXaTusA, U 3Ta Bonee BbICOKAs CKOPOCTb Harpy>KeHWs NpUBOONT K YBEMWYEHUID HEOPEHMPO-
BaHHOIO COMPOTUBIEHNS CABWUIY W, KaK CNEACTBUE, K YBEMMYEHNIO AepKaLlei crnocobHOCTU AKops;

b) B pesynkTate NOBTOPSIOLIErOCH LIMKIIMYECKOTO HArpyXeHWst B YCNOBMAX LUTOPMA HEAPEHWPOBaHHOE COMpPOTUR-
reHue cOBUry yMeHbLuaeTcs, U achdekT Aerpagauum yBeENMYNBAeTCs C yBENUYeHneM Ko3dduumeHTa nepeynnoTHeHns
TMUHBI.

3Ha4YeHnsa UMKITMYECKOro COMPOTUBMEHUA CABWUTY, UCMOMb3yEMblE B rEOTEXHUYECKUX pacyeTax, B LieNOM OCHOBbI-
BaKTCH Ha LMKITMYECcKUX nabopaTopHbIX UCNbITAHWAX ¢ nepuogamu obbidHo B ananasoHe 1—10 ¢ 1 noaTomy yYnTbiBaKOT
00a ykazaHHbIX adpdpekTa.

C pononHUTenesHo MHopMaLmneli 0 NPOrHO3MPOBaHUM LMKNUYECKUX 3hdeKTOR HArpyXeHUa MOXHO O3HAKOMUWTL-
ca B [272], [274], [275]. OononHuTenbHbIe pekoMeHaauuu no obwum acrnektam adekToB LUKNUYECKOro HarpyxeHus
AKOpeW B rMyHe npeactaeneHsl Take B A.8.3.2.3.

A.11.4.5 3dhekT «oTabIXay rpyHTa Npy YCTAaHOBKE SKOPS B MMUHUCTOM FPyHTE

YBEMUYEHNE CO BPEMEHEM MNOCIIE YCTAHOBKM SKOPSA COMPOTWMBIIEHWA COBUTY TPYHTA 3@ CYET TUKCOTPOMUM MOXET
NMPUBECTW K 3HAYUTENBHOMY MOBLILLEHMIO AEPXaLLE cnocobHOCTU AKOPSA Yepes3 HECKOINbLKO 4acoB Uiv AHel nocne ycra-
HOBKW (mak Ha3klgaeMmbil aghchekm «omabixa» 2pyHma; CM., HanpuMep, pe3synsTaThl OLEHKM MPOYHOCTHBIX XapakTepUCTUK
rpyHTa rnocre BpeMeHHOI OCTAHOBKM B XOOE NOMEBbLIX UCTLITAHUIA AKOPS C UCMNOSb30BaAHUEM KOHTPOMbHO-M3MEPUTENBHLIX
cpencTs B [276]). B TeyeHwe nocneylowmx Hegens paktop «oTObIXay rpyHTa 3a cY4eT TMKCOTPONUKM MOCTENeHHO yBENUYK-
BaeTCcA B COMETAHUM C KOHCONMMAAaUMEN rpyHTa (BCneacTeMe paccesHns M3bbITOYHOro NOpPOBOro AABNEHWA BOAL).

B obem cnyyae akops, 3arnybnsembie B rpyHT, AOMKHbLI M0 yKa3aHHOW NpUYKMHE yCTaHaBnmMeaTtbca 6e3 0CTaHOBOK.
BpemeHHOEe npepbiBaHWE Mepen OOCTUMKEHWEM MPEdyCMOTPEHHOMO HaTSKEHWA AKOPHOW NMUHMK NMPU YCTAHOBKE MOXKET
npenoTBpaTUTL JankHelillee BHeAPEHWE SKopS, ecnv Ans BoO30OHOBNEHUA onepaLyii Nocne 0CTAHOBKU HYXKHO YBEMWYEH-
HOE HaTSKEHME, KOTOPOE MPEBLILLAET UMEKOLLLEECH TAroBoe ycunve ycTaHoro4Horo obopynoesaHua. B peaynsrate gonro-
BpeMeHHana Aepallasa cnocobHOCTE AKOPA MOMXET OKa3aThCs He Bbllle, YeM AOCTUTHYTasd HaTHKEHUEM AKOPHOW NUHUK
Ha Ha4anbHOM 3Tane NICc YBENUYeHWe 3a cHeT 3 MEKTOB NOCne YCTAaHOBKU (TUKCOTPOMUMWU/KOHCONUAALUMN 1N 3q(DEKTOB
LIMKNWYECKOro Harpyxxenus). C Opyro CTOPOHbLI, NOCNe NPOACIKEHWA NMPOTACKMBAHUA SAKOPA MOCNe BPEMEHHOMO nepe-
pbiBa aTOT 3dPEKT NOMHOCTHH UCHE3AET.

B pacueTHOI cuTyaLmu, B KOTOPOW HaTSXKEHWE NpU YCTAHOBKE AKOpPS NpefHa3HavyeHo obecneyuTs yaepaHue nna-
BYYEro COOPYKeHUA De3 nNpoTackMBaHWA SKOpA, npeanonaraemMele appeKTsl NOcne YCTAHOBKM («OTAbIX» TPYHTa W Lu-
KIMMYECKOE HarpyXeHWE) OOMKHbI YYUTLIBATLCHA C COOTBETCTRYHLMMK KoadduumneHTamum HagexHocTu. Mpu atom Takke
[OMmKeH y4nTbiBaTbca Heobxogumbii 0BLLMIA 3anac No HecyLwel cnocobHOCTY AN ONpeneneHns PAcHETHOIO HaTsXXEHWS,
KOTOpPOE OTBEYAET TakUM NpoekTHbIM TpeboBaHuaM. B aTom criyyae adhhekT «oTabixa» rpyHTa MOXET NPeACcTaBnATb 3Ha-
YUTENbHBIA BKNag B 06lWyo aepallyo cnocobHOCTb AKOPA, KOTOPLIA TEM HE MEHee CrnenyeT Y4MTbiBaTb B MEHbLUENR
CTeneHu Npu rnybruHax BHEAPEHMA AKOPSA Nopaaka 2,5 3HavyeHWs LWAPUHEI Nanbl U MEHEE W NMOMHOCTLI0 UCKMNYaThL U3 pac-
CMOTpeHuUd, ecniu rmybuHa BHeApeHWS Nankl elle CyLWeCcTBEHHO MeHbLLe (CM. AanbHelwee obeyxkaeHue B [272]).

A.11.4.6 Hecywan cnocobHOCTL B MMKUHE NPKU Harpyake OT HAKNOHHOW CBA3W

[ns 3arnybnseMblx B rpyHT Akopeid ¢ Bonblwon rmybuHoi BHeapeHus (bonee Yem B 2—2,5 pasa npesblllatowen
LUMPWHY Nanbl) AONYCTMMbIA Yron HaKNoHa CBA3W Ha OHE MOpPS NpW NPoBEPKE MpedenbHO20 CoCMOosHUS nepesoll 2pyb!
(ULS) gna pacyeTHbIX CUTyauMid ¢ HENOBPEXAEHHOW CUCTEMOW 3aAKOPEHUA WMNW C OTAENbHLIMW NOBPEXKOEHNAMW (KpU-
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mepull asapuliHoeo npedenbHO20 COCMOSHUS) MOXET cocTaBnsaTe A0 20°, eCniu COOTBETCTBYIOLLIME pacyeThl YCTaHOBKM
AKOPSA NOKa3bIBakT, YTO Yron HaKMoHa CBA3M Ha YPOBHE AHA MOPS CYLLECTBEHHO MEHbLUE, YeM Yron HaknoHa CBA3W Ha
YpOBHE CKOBbI siKops.

He pekomeHayeTcst MCNOMb30BaTh BLICOKWE 3HAYEHMA YITa HAKoHa CBSA3ei HAa YPOBHE MOPCKOTO AHA MPW Havanb-
HOM HernyGoKoM BHEAPEHUN AKOPS, MOCKOMbKY MHAYe nonHas rmybuHa BHeapeHus sKopsa MOXeT ObiTe He obecnedeHa.
Mocne goctwkeHusa rmyOuHbl BHeapeHus Bonee 2—2,5 3Ha4YeHUA LWIMPKMHLI Nanbl Yyron nogbema CBA3eW Ha OHEe MOops
MOXeT ObITb MOCTENEHHO YBENUUeH. ATOT acnekT noapobHo obcyxaaetca B [272).

MMetoTcs BECKME OCHOBAHWUSA MCMNOMb30BaTh HEHYMEBOW YroN HaKkMNoHa CBA3M Ha YPOBHE AHa A4 AKopew, 3arnybns-
€MbIX BOMOYEHWEM, KOTOPLIE AOCTATOMHO rMy6oKO BHEAPATCA B MATKYH FMUHY. B 91O CBA3M MOryT GbITh NpennoXeHsl
crnefywLme OoMNoNHUTENBHBIE pEKOMeHAaLMUN:

- Yron HaKnoHa CBs3W Ha YPOBHE MOPCKOTO iHa HE PEKOMEHOYETCS YYMTLIBATE NPWU YCTPOWCTBE BPEMEHHbLIX CUCTEM
3a9KOPEHUA B Cry4yasx, Korga rpyHTOBbIE YCMOBWA TWATEMBLHO HE MCCMNeA0BaHbl MM HATSXKEHWE SKOPA MPU yCTaHOBKE
HepocTaTodHo AnA obecneveHuns Mybokoro BHEOPEHUA AKOPS;

- MakcVMMarbHO OOMYCTUMbIA YrONl HaKMoHa CBA3WM Ha YPOBHE OHA CriedyeT OLEHMBaTb COMMAacHO MOMOXKEHWUAM,
npvBEOEHHBIM B HAacTofALleM cTaHaJapTe ANs NpoBepKy rpedenbHbIX cocmosaHul nepsol epynnel (ULS) ana pacyet-
HbIX CUTYaLWid C HEMOBPEXAEHHOW CUCTEMON 3asSKOPEHUS UM C OTAENbHLIMU NOBPEXAEHUAMN (Kpumepul asaputiHo20
npedensHo20 COCMOSHUSAY);

- HYNEBOW Yron HakroHa AKOPHOW CBA3W CrefyeT COXpaHdATb, MokKa He AOCTUrHyTa MUHMMAanbHas peKoMeHO0BaH-
Haqa rmybvHa BHeOpeHWsa aKops;

- OQepxXallyt crnocoBGHOCTL AKops cnegyeT CHU3WMTb Ha KoadochuuMeHT R, KOTOpblA sBnsaeTca MyHKUWER yrna Ha-
KrNoHa CBSA3M Ha YPOBHE MOBEPXHOCTY AHA MOPS; MPW 3TOM CINEAYET TAKKe YYECTb NOHMMKEHHOE NOBEPXHOCTHOE TPEHME 33
cuet bonee KOPOTKOW ANWHLI 3arnybneHHoro y4actka cBasn. 3HadeHns R B Tabnuue A5 nprMEHUMbI K AKOPAM M0 TUNam
«Bruce FFTS Mk. IV» n «Stevpris Mk. V».

Tabnuya A5 — 3HayeHns R ana gkopen no tunam «Bruce FFTS Mk. [V» n «Stevpris Mk. V»

HaknoH cesasu Ha ypoBHe
MOpCKoro aHa (°) 9 = 10 15 20
R 1,0 0,98 0,95 0,89 0,81

[ns cucTem 3aAKOPEHUS C HATAHYTLIMU SKOPHBLIMW CBA3AMM, KOTAa Yron HaknoHa sAKOpPHOW NMUHWW OTHOCUTENBHO
OHa cocTasnseT 6onee 20°, Bcerga BO3HUKAKT 3HaYUTENbHbIE BEpPTUKAlbHbBIE CUMbl, OeWCTBYIOLLME Ha fKOpb. B Takown
cUTyauun 0ObIYHBIM PELUEHUEM ABMNAETCSH MCMOSb30BaHWE aHKEPHBIX CBal UK MITYXKHbIX AKOPEr, METOANYECKME YKa3aHns
Mo NPOEKTUPOBaHMWKD KOTOPbLIX NpuBedeHsl B A.11.5 1 A.11.6.

A.11.4.7 OnuHa npoTtackuBaHus 1 rmybuHa BHeAPEHUS B MATKON MMUHE

Ha 3aBucumoCTb ANWHBI NPOTACKMBAHWA OT rMyGuHBI BHEOPEHWS BNUSIOT MHOrME hakTopbl, BKMKYAA rpyHTOBLIE
JaHHble ONs KOHKPETHOW nmnolafky (ctpaturpadunyecknid pa3pes, CONpOTUBIEHWE OOHHBLIX FPYHTOB COBWIY, rpafueHT
CpeaHero ConpoTUBIIEHUA CABUIY, YyBCTBUTENLHOCTL MPYHTA U T. N.), pa3mep 1 Tun Akopa. [na npeneapuTenbHbIX OLEHOK
paccTosiHWSA BOMNOYEHUA/NPOTAaCKMBaHMA W rMyBuHLI BHEQPEHMS MOTYT BbITb MCNONb30BaHbI AaHHble U3 [277] (NpeacTaBne-
Hbl Ha pUcyHKe A.24 1 B Tabnuue A.6 COOTBETCTBEHHO). 3Ta MHopMaLUna AeUCTBUTENbHA ANA cnyyas LenHon SKopHOW
CMbIYKA U HANMWYMA TPaaNEHTOR conpoTMBneHns casury nopsaaka 1,4—2,0 klMa/m. OTkNoHeHWe OT 3TOro AnanasoHa MOXeT
MOBMWATE HA NPEeACcTaBNEHHbIE 3HAYEeHWUs, 0COBEHHO Ha OLEHKY rNyBuHEBl BHEOPEHWS.

Ecnu KoHCTpyKLMA SKops npegycMaTpyBaeT darnbHenwee 3arnybneHve ana JOCTWKEHUS NpeaenbHOW depKallemn
CcnocoBHOCTU, OOMOMHUTENBHAA ONNHA NPOTackMBaHMA ANA MODWUMM3aLMK PacYETHBIX Hepas3pyLUaLWUX BO3AENCTBUN He
OOImKHa Neperpy3nTb COCeaHNE CBA3N.
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1 — BeclToKoBbIN AKOpb; 2 — sKopb no Tuny «Hook»; 3 — aAkopa Tunos «Brucex», «FFTS MK. IlI»/«Bruce TS»/«Danforth»/«GS
(tun 2)»3/«LWT»2/«Moorfast»/«Navmoor»/«Offdrill 11»2/«Stato»/«Stevmud»/«Stevpris Mk. lll»; 4 — akopa no Ttuny «Boss»@/«Flipper
Delta»®/«Stevdig»@/«Stevin»®; X — paccTosiHue BonoveHus (4nvHa NpOTACKMBAHMUSA) B OTHOCUTENbHLIX EAMHWLAX — MO OTHOLUEHWHD K
AnvHe nansl AKops; Y1 — npoueHT 0T MakcuMansHon adepxalluei cnocobHocTK; Y2 — COOTBETCTBYHOLWMIA KO3 hULMEHT BE30NacHOCTH;

a8 — npegnonaraemMble 3HAYEHUS HA OCHOBE rEOMETPUYECKOro nopobus

PucyHok A.24 — 3aBncUMOCTb Aepallen crnocobHOCTU AKops OT ANWMHBI NPOTACKMBAHMA B MATKUX rMinHax [269]

Tabnuua A.6 —NpegnonaraeMmoe MakCcUManbHOE BHEOPEHWE HAKOHEeYHWKa nanbl [277]

Twn sikopst

HopmanusoBaHHas BeNWYWHa BHEAPEHUS HAKOHEYHWKOB Nnan
(N0 OTHOLLEHWIO K ANKMHe nan)

Meckn/*ecTkne rmuHbl

['pA3b (HAanpumep, MArkMe Uibl U ruHbI)

«Stockless» (C HENOABMXHOW Nanoi)

1

3

«Moorfast»
«Offdrill 11»

1

4

«Boss»
«Danforth»
«Flipper Delta»
«GS (Tmn 2)»
«LWT»
«Staton
«Stevfix»

4,5

«Stevpris Mk. [l1»
«Bruce FFTS Mk. IlI»
«Bruce TS»

«Hook»

«Stevmud»

A.11.4.8 HoBble KOHCTPYKLMKW SKOpen

MpogomkatoT pa3pabaTbiBaTbCH HOBbIE M COBEPLUEHCTBYHOTCA MPEALIECTBYIOWNE KOHCTPYKUUKM sikoper. OgHako
ANS  MPOTHO3MPOBaHWS XapaKTePUCTUK MHOMMX M3 39TUX WHHOBALMOHHBLIX BbICOKO3(WMEKTUBHBIX SKOPEW TOMbKO C
MOMOLLBIO XOPOLIO KOHTPONMUPYEMBIX U OCHALLEHHLIX KOHTPOMNbHO-U3MEPUTENBHBIMU CPEACTBaAMU UCTBITAHUIA HedocTa-
TOMHO, XOTS PE3ymnbTaThl TAKUX WUCMLITAHWA MOTYT MO-NPEeXHeMY UCMOoNb30BaThCA AMA KanMBpOBKA MHCTPYMEHTOB Npo-

120

GostExpert.ru
https://GostExpert.ru/gost/gost-59995-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=65603
https://gostexpert.ru/gost/gost-59995-2022?utm_source=pdf&utm_medium=65603&utm_term=page

rOCT P 59995—2022

rHo3upoBaHusa akopeil (cm. A.11.4.9). CnocobHOCTE NPOrHO3NMPOBaHWS COOTHOLLUEHWMIA OCHOBHBLIX XapaKTepUCTUK: ANMHbI
oTpesKa BONoYeHws, rMyOuHbl BHEOPEHWS W HAaTBKEHUS AKOPHOW NMHWKA NPW NPUINOXEHHbIX HarpysKax, KoTopele HaMHOro
MeHbLUE NpedenbHOR Aepxallei cnocoBHOCTK, Tak Ke BaXKHa, Kak U BenMYMHa npedensHon depxalei cnocobHocTy.
Mpu otcyTcTBUM Bonee nonHon nHdopMaunK gepxallas cnocobHOCTE HOBLIX SIKOpen MOXET BbITb KOHCEPBATUMBHO (B 3a-
nac) oUueHeHa ¢ NOMOLLbLIO ypaBHEHWS:

H, = Hy (A A", (A71)

roe H, — Aepxaulas cnocobHOCTL AKOPA HOBOW KOHCTPYKLIWN;
H, — nepxatian cnocobHOCTb 3TanoHHOW KOHCTPYKUMK (Hanpumep, no Tuny «Bruce FFTS Mk. lll» unn «Stevpris
MkK. lll» Ha pucyHkax A.25 n A.26) Toro e Beca;
A, — nroiwaas nanbl HOBOW KOHCTPYKLUK,
A, — nnouiank nanbl 3TanoHHOW KOHCTPYKLUKW TOTO e Beca;
N — 3MAMPUYECKMIA NoKasaTenb CTENEHN (ANA BbICOKOIMMEKTUBHBIX BONOUYNMEHEIX SKOPEN LUMPOKO UCNONb3yeTcs
3HadeHue 1,4).

CooTHollueHre nnowanein nan A /A, MOXHO NOMNyYUTb Y U3rOTOBUTENEA AKOPEN.
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5000
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X — Bec skops (B kip); Y — aoepxawasa cnocobHocTe akops (B Kip)
Yrnel Nan NpuHATEl ANA CryYas MOPCKOro AHA € MATKOW rMWHOW COrnacHo cneumMdukaunm U3roToBmTens.
Akops Tunos: a — «Bruce FFTS Mk. lll», «Stevpris Mk. lll»; b — «Navmoor», «Stato», «Boss»; ¢ — «Bruce TS», «Hook», «Stevfix»;
d — «Flipper Delta», «Stevin», «Stevdig»; e — «Moorfast», «Offdrill ll»; f — «Danforth», «GS», «LWT»; g — «Stockless» (HenoasuxHbie
nanel); h — «Bruce», nuton; | — «Stockless» (nogBuxHbIe Nankbl)

MpumeyaHns

1 1 kip = 4,448 kH.

2 [aHHbIiA pyUCyHOK 3aMMCTBOBaH U3 [277], 32 UCKIIOYEHWeM TOro, YTO KpUBLIE AepXallel cnocobHoCTK AN aKkopen
TunoB «Moorfast» (unu «Offdrill 11») u «Stevpris» 6N NoBLIWEHLI. PacyeTHble KpUBLIE OTpaxakT AaHHble, AeWCTBU-
TenbHble ANA KOHCTPpyKUuMi akopa 1987 r. C Tex nop 6binv pa3paboTaHbl HOBbIE KOHCTPYKUMK AKOPEN, HO KPWBLIE MO 3TMM
HOBBLIM KOHCTPYKLUWAM BKIIOYEHE! He Bbinun. PacyeTHble KpMBLIE HA 3TOM PUCYHKE HE BKMIOYAIOT pacyeTHbI koadduumeHT
©esonacHocTH (cM. A.11.4.1).

3 MNepeuncrneHHble SKOPS ABNSKTCA KOMMEPYECKUM NPoAYKTOM. MHbopmaunsa o HUx gaeTcs Ans ygobcTea nonb3o-
BaTEnel HacTOsALLEro CTaHaapTa U He SBMSEeTCH CBMAETENLCTBOM CO cTOPOHLI MICO B Nonb3y 3TWMX NPOAYKTOB.

PucyHok A.25 — [lepxallas cnocoBHOCTL SKOPS B MATKUX rMUHaX
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X — Bec akops (B kip); Y — gepxalas cnocobHocTb Axkops (B kip)
Yrnel nan ycTaHoBneHsl AN Cny4Yas MOPCKOro fiHa C NECKOM COrmacHo cneuuduKaLm naroToBuTens.
a — «Navmoory, «Boss»; b — «Steviny; ¢ — «Stevfix», «Stevdig»; d — «Stevpris» (npamoe BepeteHo), Bruce TS; e — «Bruce», nutoi;
f — «Stato», yron umnynsca 30°; g — «Danforth GS», «LWT»; h — «Moorfast», «Offdrill Il», yron nan 20°, Hook; i — «Stockless», yron
nanel 35°; j — «Stockless», yron nanel 48°; f — «Stato», yron umnyneca 30°; g — «Danforth GS», «LWT»; h — «Moorfast», « Offdrill 11»,
yron nan 20°, Hook; i — «Stockless», yron nanel 35°; j — «Stockless», yron nansi 48°

MpumeyvaHus

1 1 kip = 4,448 kH.

2 [aHHbBIA pUCyHOK 3aUMCTBOBaH U3 [227]. PacyeTHble KpUBLIE OTPaXatoT AaHHble, AeMCTBUTENbHBIE ANS KOHCTPYK-
umin akopsa 1987 r. C Tex nop Bbinn pa3paboTaHbl HOBbIE KOHCTPYKUMW SKOpPEeW, HO COOTBETCTBYHOLLME AaHHbIE Mo 3TUM
HOBbIM KOHCTPYKUMSAM Ha PUCYHKE He OTPpaeHbl. PacyeTHble KpUBLIE Ha PYCYHKE He BKIHOYAKOT pacyeTHbIN KoadhduUMeHT
BesonacHocTu (cm. A.11.4.1).

3 MNepeuncneHHble AKOpPA ABNSIOTCA KOMMEPYECKUM npogykTom. MHdopmMaums o HMx gaeTtcs Ans yao6cTea none3o-
BaTenel HacToALero cTaH4apTa v He ABMNSAeTCH CBMAETENLCTBOM CO CTOpPOHLI MICO B Nonb3y aTWx NPOAYKTOB.

PucyHok A.26 — [epxallan cnocobHOCTL AKOps B Necke

A.11.4.9 AHanuTryeckme MEeTOAMKN OLEHKN XapakTEPUCTUK SKOps

LocTynHbl aHanWTUYeckne METOAMKM Ha OCHOBE MPWHUWMNOBR NpedensHOro paBHOBecUst Ans pacyeTa arny6neHus
AKops 1M aepxawen cnocobHOCTU B MATKOW rMuHe. 3TW METOAMKU MO3BONSAT MOAENWPOBATL PasfuyHbIe KOHCTPYKLMK
AKOPA 1 cnocoBHbl NpeaocTaBNATL NOAPOGHY0 MHOPMAaLMIO MO XapakTepucTMKaM paboTbl AKOPS, TAKMM Kak TPaeKkTopus
OBWXKEHWUA AKOPA, BpalleHne kops, Npotuis AKOPHOW NMHUK NOA NOBEPXHOCTLI0 MOPCKOro AHa, NpeaensHan gepxalyas
cnocoBHocTE AkopaA 1 T. N. OgHako UMeloTCA onpeaeneHHsle TpeboBaHus ANa aTUX MeToAWKW, Bes BLINOMHEHUA KOTOPLIX
nony4yeHWe HaJeXHbIX MPOrHO30B MO XapaKTEPUCTMKaM AKOPS MOXET OKasaTbCsl HEBO3MOXHbIM:

- aHanuTU4yeckass MeToaMKa JomkHa BbiTe oTKanmbpoBaHa Mo pesynsTaTtaM BblCOKOKaYeCTBEHHbLIX UCMbITAHWA C
LUMPOKUM UCMOMB30BAHWUEM KOHTPOMBHO-N3MEPUTENBHEIX CPEACTB, NOMNEBLIX UCMLITAHUIA UMM UCMLITAHWIA B LeHTpudyre
Ha MHTEpECYIOLLEM TUMNE AKOPS;

- CBOWCTBA rpyHTa AOMXKHbI BbITh XOPOLLO U3BECTHLI, M 3TO HE 06S3aTensHO COOTBETCTBYET AEWCTBUTENBHOCTI NpK
NMPOEKTUPOBAHUM U YCTAHOBKE SKOPEN, 3arnyBnaemMblx B rpyHT BonodeHueM. Korga cBOMCTBA rpyHTa AOCTOBEPHO HE W3-
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BECTHbI, CriegyeT OnpeaennTb NPUrogHble BEPXHWE rpaHNYHbIe U HUKHWE rPaHWYHble 3HaYEeHNs XapakTepUCTUK rPyHTa, 1
OLeHKa KOHCTPYKLUMKM AKOPA J0MKHA OCHOBLIBATLCA Ha Gonee KOHCEpPBATMBHOM MPOTHO3E;

- Monb30BaTeENsAM OOMKHO BbiTe M3BECTHO 06 OorpaHUYeHUsaX UCNOMb3yeMblX METOOMK, U OHW OOMKHBI BbITh 3HA-
KOMbI C MPUHLMMNaMK yCTPOWCTBA CUCTEM 3asKopeHus. Hanpumep, HeKoTopble METOAVKW NpeAcKasbiBaloT HenpepbiBHOe
yBenuyeHune rnybuHsl BHeAPEeHWA AKOPs, YTO B CBOK o4epeb Bce bonblue yBenMYnBaeT AepKallyr CnocobHOCTh SKOpA.
B Takux cnyyanx nonb3oBaTtento cnegyer orpaHnyvMBaTb paccToAHME BONMOYEHUA A5 BbIMUCNEHWA gepxallei cnocobHo-
CTW SIKOPSA 0O PacCTOSHKA, KOTOPOE He MPUBOAUT K HEMpUeMneMbIM ABUKXEHWAM CyOHa,;

- aMnupuyeckue opMynbl UMM NONEBOM ONBIT (€CNW UMEETCA) AOMKHBI MCNONB30BaTLCH ANA NOAAEPKKU aHanu-
TUYECKWX MPOrHO30B;

- aHanWTUYeCKWe WHCTPYMEHTHI JOSMKHBI BbiTh cnocobHel obpabaTtbiBaTe npodunu cnovcTeix mMuH. HekoTopble
WHCTPYMeHThI MoryT obpabaTeiBaTe NPOGMIN CNOWUCTON TMMHEI CO CNOSMU Mecka orpaHU4eHHOW TOMLWMWHEI, @ Apyrie WH-
CTPYMEHTbI He CNOCOBHbBI MOAENUPOBaTL NPOMUIKM CIIONCTOrO rPyHTA.

A.11.4.10 depxawas crnocobHOCTb AKOps B Necke

HoBbIX 3HAYMTEMBHLIX MCCNEOOBaHWIA MO NOBEAEHWIO BOMOYMIBHBIX AKOPeRr, 3arnybnaemblx B MeCOK, C MOMEH-
Ta NepBOHaYanbHbIX UccnegoBaHuin [277] He npoBogunock. Akopsa rmyBboko B Mecok He NMPOHWMKAKT, U HET OCHOBaHWUM
OXWMAAETb YAOBMNETBOPUTENBHOTO CONPOTUBNEHUS BEPTUKANBHOMY NOALEMY OT AKOpPeR ¢ Maneim 3arnybneHvem B mobbix
TPYHTOBLIX yCcrnoBusaX. Mo3ToOMy yron HakmnoHa CBsi3W Ha YpPOBHE Ha MOPSA OOMKeH ObiTe HyNeBbIM (B NMPOTUBHOM criyyae
B MPOEKTHOW AOKYMeHTauuu HeobxodMMo NpuMBecTW Hapnexallee obocHoBaHue). bonee Toro, He06X0OMMO y4UTLIBATL
BrMsiHKE 3PPEKTOB pa3MbIBa Ha 3arnybneHne sKops, KOrga BOMOYUITbHBIE AKOPS, NOCTABINEHHBIE B NECOK, NO-NPEXHEMY
BUAHBI HA AHE MOops.

B otnuume oT Akopen B MATKOW IMUHE, AKOPA B MecKe He Mony4aloT JOMNOMHUTENBHON Aepxaller cnocobHocTu oT
3thheKTOB Nocne YCTAHOBKM 338 CHET TMKCOTPONUK, YNIOTHEHWS MKW LUMKIWYECKOro HarpyeHus. B atom cnyvae Havanb-
HOE HaTsKEHWE SKOPHOW NWHKMW NOCMe YCTaHOBKU AKOpSA AOMKHO ObITh 3a4aH0O AocTaTovHo Bonblwiunm ans obecneveHns
Heobxoammoro koadpuumeHTa 6e30NacHOCTW ANA SKOPel U CUCTEMBbI 3aAKOPEeHKS B LIeNoM C y4eTOM HeonpeaeneHHoCTH
CUN HaTseHus [272].

B nnotHom necke skops, yCTaHOBMNEHHLIE ANS NO3VLMOHWPOBAaHWA MOBUMNbHBIX GypOBbIX YCTAHOBOK, MOTYT B He-
KOTOPBIX CyYasXx OCTaBaTbCs BUOAVMBIMU HA AHE MOPA NOCne YCTaHOBKM BCNeacTBUe orpaHnyeHHon MowHocT nebenok.
B Takux criyyasx ¢ ManosarnybrneHHbIMU SKOPAMK He peKoMeHAyeTcs NMPOrHo3npoBaTk NPOOOMKEHNE BHegpeHN AKops
nocne neperpysku. [lepxaluas cnocoBHOCTE SIKOPA Ha OCTUIHYTOW rMy6WHe BHeApeHWUs MOXET OLeHMBAaTBLCA Ha OCHOBE
aHanuTU4eckux MeTodos u3 [278].

A.11.4.11 Oepxawan cnocobHOCTE AKOPSA B FPYHTaX, OTMUYHLIX OT MATKOW IMUHbI U Nnecka

MporHoaupoBaHue gepxalen cnocobHOCTM AKOPS B MIOTHOW MMWHE, N3BECTKOBOM Necke, KAMEHWCTOM rpyHTe, a
TaKKe B YyCNOBWAX CMIOUCTOMO pa3pesa SBNAeTCs TPYAHOW 3a4aqei 1 3aBUCUT OT Hanu4us nogpobHbix aHHbIX Mo rpyHTY/
ckanbHbIM NOpoAam ANA MecTa yCTaHOBKM Kaxaoro Kycta akopew. [1ns ykasaHHbIX rpyHTOBbIX YCNOBWIA BHEQPEHWE SKOps
4acTo oYeHb Mano, NO3TOMY MpW pacyeTe AepxKallen CUibl AKOps criedyeT NPUOEPXUBaThCA TEX Ke pekoMeHdauui, YTo
W Oonsa cnyyas necyaHoro rpyHTta (cm. A.11.4.10).

A.11.4.12 Jepxawaa cnocobHOCTE 3a CHET TPEHUA AKOPHOW NMUHUM MO OHY

KomnoHeHTy Aepxallei cnocoGHOCTU, NopoXAaeMyH TPEHUEM LLENK 1 CTANBHOTO TPoca Ha NOBEPXHOCTM MOPCKOro
[OHa, MOXHO BbIYWMCAUTE CredyolmmM obpasom:

Poy=FLlo, W' (A.72)

cw = cow?
roe P, — Aepxallasa cnocobHOGTb Leny unu Tpoca;
f — KoadhPUUMEHT TPEHUA MEXAY LEenbto WM TPOCOM U MOPCKAM JHOM;
L., — ANMHAa Lenu Unv Tpoca, KOHTaKTUPYIOLWWX C MOPCKAM OHOM;
W', — EOVHWYHBIA BEC B BOAE LEeny nnm Tpoca.

KoadnUMEHT TpeHWA 3aBMCKT OT XapakTepa MOPCKOro AHa W TUna AKOpHOW cBA3KW. CTaTMYeckniA (HadanbHbIn) Ko-
3athPMUMEHT TPeHWA 0BbIYHO MCMONb3YETCH A1A BLIMMCNEeHWA depxallei cnocoBHOCTKU CBA3W, a KMHeMaTU4eckuii — ansa
BbIYMCMEHWUA CUN TPEHUS, OEeWCTBYIOLMX Ha SKOPHYK NMUHWIO MPU MOHTaXe CUCTEMbI 3asKOPEHUS.

Ecnwv cneunaneHble faHHbIe A8 KOHKPETHOW Lienu UM Tpoca OTCYTCTBYIOT, TO MOTYT MCMOMNb30BaTkCs obLyue Ko-
achdbrumeHTsl U3 Tabnuubl A.7 OnNa pasnuyHbIX TPYHTOBBIX YCMNOBWIA OHA MOPSA, TAKUX Kak TEKYHYUIA UNNCTEIA FPYHT, NECOK U
rnnHa. Yka3aHusa No BeIYUCIEHUAM TPEHUA MOPCKOIo AHa Takke npuBeaeHsl B [272]. Tem He MeHee oTpacneBoy OnbIT Mo-
KasblBaeT, YTO KO3hMULMEHTEI TPEHWS MOTYT CUMbHO BapbUpOBaThk 4N pa3nW4HbIX IPYHTOBbLIX YCIOBWIA, U BCTPEYanuch
Gonee BbICOKWE 3HAYEHWS CKOMb3ALWMX KOIP(ULMEHTOB TpeHUS.

Tabnuua A7 — KoaddurumeHTsl TpeHUs CBA3K

KoadhdbuumeHt tpeHns f
Twun akopsa
cTaTU4ecKkuin KMHEeMaTU4ecK1in
Llens 1,0 0,7
Tpoc 0,6 0,25
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MpumeyvyaHmnme — OueHka gepxallei cnocobHOCTH, POPMUPYIOLLLENCA 3a CHET TPEHUSA CBA3KW MO OHY, Npume-
HUMa NS BCEX TUMOB SKOPEr C CUNLHO 3arnybnaemor NpoyLWHOW AN KPENMeHUs CBA3W, a HE TONbKO MPUMEHUTENBHO K
BOMOYUIBHBIM AKOPAM.

A.11.4.13 YcTaHoBKa Akopen, 3arnybnaemMbix npu BOSTOYEHUA

[Mpy NpoeKTUPOBaHUKM CUCTEMbI 3aAKOpeHKsa HeoBXoaMMO onpeaensaThk AOMYCKM Ha npouenypy YCTaHOBKWM SIKOpen,
3arnybnaemMbix B rpYHT BONOYEHUEM (MHOMOA ANs KPATKOCTW HA3bIBAEMbIX BONOYUMBHEIMU SKOPAMU), N YYUTLIBATL UX B
reoTEXHUYECKMX M KOHCTPYKTUBHBLIX pacyeTax, a TakKe B pacyeTax YCTaHOBKM fkops. B yucno ctaHgapTHbIX OOMYCKOB
BXOOAT:

- AOMYCTMMOE OTKITOHEHWE MO a3uMyTy HanpaeneHus NPUKpPenneHHoN SKOPHOWA CBA3KW, YTODbI OrpaHnYMTL Nonepey-
HOE HarpyeHve NpoyLUXHbI M, COOTBETCTBEHHO, 3aKpy4YMUBAKLLMA MOMEHT Ha AKOPb;

- MUHMManbHas rmybuHa BHeOpeHUA, KOTOpYK HeobxoauMmo obecneynTb nepen UCMbITATENBHBIM HarpyKeHUuem
AN gocTuKeHnst HeoBxoaMMoW gepalluen CnocoBHOCTH.

[na BonouunbHbLIX AKOpeW, NPUMEHAEMbIX B CTALMOHAPHLIX CUCTEMAaX 3asKOpPEHWS, PacYeT AKOPS OOMKEH BKMIO-
YyaTb HeobxoauMylo MHOpPMALMIO MO ero ycTaHoBKe Ans 06ecneyvyeHns OOCTWKEHWS AKOPEM MPOEKTHOW rmyBuHbI BHe-
OpeHWUs U COOTBETCTBUA CUCTEMBI 3aaKkopeHns TpeboBaHnAM Be30nacHOCTM ANs hakTUYEeCKUX TPYHTOBLIX YCIOBUIA B pac-
CMaTpMBaeMbIX pacyeTHbIX cuTyauuax. B obwem cnyyae pekoMeHOYeTCA OCYLUECTBNATb MOHWTOPUHT W PEerMcTpauuio
cneayrLwmMx noKasarteneu:

- HaTsKEHUWE B CBA3W BOMOYUITBLHOMO AKOPS NPY YCTAHOBKE B 32BUCUMOCTW OT BPEMEHM;

- chopma NpoBKUCa SKOPHOW NMMHWKA B 38BUCUMMOCTW OT €€ HaTSKEHWS W ANWHbl (COOTBETCTBYHOWaa nHdopmMauuns
AO0M¥Ha MCNomMbL30BaTbCA ANA KOHTPOMNA TOro, YTO MOMOXKEeHMe TOYKM OTPbiBa AKOPHOW NWHWK OT OHA MOpA B Xo4e 3arny-
BrieHnst AKOps HaxoaMTCA B AONYCTUMbIX Npedenax, a Takke Ana Bepudunkaumy nonoxeHns aKops);

- HanpasneHwe 3arnybneHns AKops;

- ONWHA BOMOYEHUS;

- OKOH4aTenbHas rnybuHa BHeOpEeHNs AKops.

Kputepuu npremkn (NpoBEpKM Ha COOTBETCTBUE TpeboBaHWMAM 3KCMITyaTalMOHHOW HAAEKHOCTM) AN BONOYMITbHBLIX
AKOPE, UCMOMb3yeMbIX BO BPEMEHHbLIX CUCTEMAX 3a9KOPEHUA (HanpyMMep, Npu No3vuMoHWPOBaHUM MOBUITBHBLIX BYpOBBLIX
YCTaHOBOK), ONPenensrTCs AN KaX40ro KOHKPeTHOro criyyas.

A.11.5 TeoTexHMuecKue pacuyeThl Ans cny4yas aHKepHbLIX cBaun

A.11.5.1 3abuBHble aHKkepHble cBan

A.11.5.1.1 MeTtoguyeckasn ocHoBa

B pacyeTe 3aBuMBHEIX aHKEPHbIX CBal (CBaW-AKOpen) AOMKHbI yYUTEIBATLCH YeTbipe NOoTeHUManbHbIX pexuma pas-
pyLEeHNs:

a) BblAEprvBaHWe 3a CHET OCEBbIX CUIT;

b) neperpyska cBaw 1 NPOYLUMHBI KPENMEHUS SKOPHOI CBS3W 3a c4eT BokoBoro narnba;

c) BokoBoOI HaKIoH (8pawjeHue 8 sepmukanbHolU nrnockocmu) u/unv BokoBoe cMeLLeHne;

d) ycTanocTb 3a CHET BO3AENCTBUIA OKPYKaKOLLEN cpedbl U MOHTaXHbIX BO3OENCTBUNA.

B Bonbluei 4acTW KOHCTPYKUMIA aHKEPHbLIX CBal SKOPHas CBA3b KPEMWTCS K NpoyLUKHe, KoTopas pasmellaeTcs Ha
KOpryce CBau HWKe YpPOBHS AHa Mops Ans yBenudeHus GokoBol Hecywel cnocobHocTu. B pesynesrate npu pacyete
KOHCTPYKLUUWU AKOPA HEOBXOOMMO Yy4YWThIBaTh Yron HAKnoHa CBA3W B MECTE KPEnneHWs K NpoyLInHe, KOTOPbIA BO3HUKaeT
BCredcTBne 0bpaTHOro narnba (BbINyKNOCTEI0 BEBEPX) YHACTKa AKOPHOW CBA3M, MPOXOAALLErO YEPES BEPXHWE CMOW IPYHTA.
Mpy onpegeneHn XapakTepUCTUK CONPOTUMBIEHWS TPYHTa B 30He HaJ NPOYLUMHONW credyeT Takke y4uTblBaTe 3deKTb
nepedopM1UpoBaHUA rPyHTa BCreacTBME NPOpe3aHns CBA3bIO BEPXHUX CMOEB rpyHTa.

[nsa 3abWBHBIX aHKEPHbLIX CBaW B MATKOW rMWHe napameTp 3arnybrneHus (oTHoweHue rmybuHbl BHeOpeHus K ana-
MeTpy) 0BbIYHO MMeET 3HaveHve B amanazoHe 25—30. Ceau ¢ Takum napaMmeTpom 3arnybneHus BeayT cebs, kak ecnu Bkl
Bbiny 3aUKCUPOBAaHBI HA HKHEM TOpLE CBaW B FOPU3OHTANBEHOM HanpaBneHun, NoaToMy OTKNoHATCs BBOK W paspywa-
toTcs narnbom npexge, yem bydet peanusoBaHo BOKOBOE CMeLLEeHWE CBauM KaK XKeCTKOoro Tena.

[ns oueHKkM BOKOBOrO COMPOTUEIEHUA IPYHTa MOTYT NPUMEHATLCH cTaTudeckue Kpueble p—y ([176]). Ans yyeTta
ahbdpeKTOB yCcTanocT pekoMeHAyeTCa UCMonNb3oBaHWe LMKIMYECKUX KpuBbiX p—y. B pabote [279] cogepxaTca npeano-
XKeHWUs No MoanduKaumm Tekylen popmMel KpUBkIXx p—y (cM. 8.5 n A.8.5) ¢ Lenbk NCKMYeHWUs 3aBblEeHUs MPOrHO3HbIX
oueHoK OoKoBbIX NepemelleHuit. CnegyeT yuuTbiBaTe akTop Aerpagaunm (CHUXKEHWE YPOBHA HanpsiKeHWn Ha KpWBbIX
p—y) npv BokoBbIX NepemMelleHnAx cBan, npesbiatowmx 10 % ot gnamerpa ceau. Kpome Toro, koraa 6okoBble nepeme-
LLEHWA, CBA3AHHBIE C UMKMUYECKMMU BO3OEWACTBUSIMU, HA YPOBHE UNK BONU3W AHa MOpA JOCTUraKT A0CTaTOYHO BhICOKUX
3HaYeHUn (HanpuUMep, NPEeBbLILIAKT BENUHKUHY ¥, ONpeaerneHHyio B 8.5 ANa MATKON IMKUHbI), PeKOMEHOYeTCs paccMOTPeTh
LenecoobpasHoCTb YMEHbLUEHUA UM NOSTHOMO UCKMKYeHUs doakTopa NOBEPXHOCTHOIO TPEHUA Ha rPaHuLEe «CBas—TPYHT»
B 9TOW 30HE.

B pacdetax 3abMBHbIX aHKEPHBIX CBaW cneayeT yYUThIBaTh CTaHAAPTHBIE MOHTaXHbLIE AOMYCKW, KOTOPbLIE MOTYT BMu-
ATb Ha 3Ha4YeHWs CONPOTUBIEHUS PYHTa W Ha KOHCTPYKUMIO ceal. OTKNOHEHWe CBaW OT BepTUKanu BNUAET Ha Yron Hakmno-
Ha CBA3M Ha MPOYLUMHE U TEM CaMbiM U3MEHSET COOTHOLLEHWE MeXOY rOpU30HTanbHbIMK Y BEPTUKANEHLIMW KOMMOHEH-
Tamu cun B SSKOPHOW MMHWK, KOTOPbIE AOMKHA BblAepxueaTe cBas. HegoctaTouHas 3abvBka BAMSET HA OCEBYH HECYLLYIO
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CnocobHOCTE CBal U MOXET NPUBECTM Kk Donee BbICOKUM M3rnbaroLmm HanpsskeHusaM B ceae. OpueHTauus NpoyLUMHbl (7o
azumMymy 8 nnaHe) MOXeT BINWATb Ha NOKanbHbIE HANPSXKEHUS B NPOYLIWHE W coeauHMTENbHON ckobe. Onepauuu nosun-
LMOHMPOBAHWUA MOMYT BNUATE HA AMWHY FOPU3OHTANLHOW NPOEKUMK SIKOPHOW NUHWUK 1 HA YTon HAaKnoHa SKOPHON MWHWKM Ha
YPOBHe KMko3a cyaHa, YTo crnedyeT y4uTheIBaTe NPYU pacyeTe NpeaBapuUTEnbHOro HaTAKEHUS B CBA3AX.

A.11.5.1.2 KoadhcbmumenTel BezonacHocTi Ana 3abuBHBIX aHKEPHbBIX CBan

KoadpcbuumeHTtel BeaonacHocTM And  gepxallerd cnocoBHocTn 3abMBHBIX a@HKEpPHbIX CBad NpvBEOEHbI B
FOCT P 58773—2019 (mabnuya 7). HhopmaLumio no 06begUHEHWIO BEPTUKANbHOW U TOPU30HTaNbHOW HECYLLMX cnocob-
HocTel cMm. B A.11.5.2.2.5. KoadptprumeHTsl 6e3onacHoCTU ANs cry4as OCeBOW Harpyaku ycTaHaBMUBaKTCA B Npeanono-
MEHWM, YTO CBaA NPeXae BCEro HArpy)XeHa pacTsiKeHWEM, W MOITOMY BbILLE, YEM ANS CBAW, HArPYKEHHbIX MPU CXaTUN.
Kak n B OTHOWEHUM ApyrMx cBaWHbliX yHAAMEHTOB, BbIYMCMEHHOE NpedenbHOe COMPOTUBIEHUE FPyHTa Ha OelcTBue
BEPTUKArbHOW Harpyski cnegyet NOHW3UTb, ECNW CTaaWsl «OTAbIXa» rpyHTa (C KOMNeHcaumein BpeEMEHHOTO YMeHbLUEHWS
CABWIOBOW NPOYHOCTU PyHTa, Habniogaemoro cpasy rnocrne YCTaHOBKY CBau) He ycrneBaeT MONHOCTLI0 3aBepLUMTLCH 40
TOrO, KaK Ha aHKepHYH CBalo Ha4YHYT AelCTBOBaTb 3Ha4YUTeNbHble (pacyemHeie) Harpysku.

Mockonkky pexum BOKOBOro paspyLueHWsa Ons cBaW cYMTaeTcs MEHEEe OMacHbIM, YeM PeXuM BEPTUMKANsHOro pas-
pyweHuna, To Ang BoKoBoi Hecyllen cnocobHOCTU cBall pekoMeHAoBaHbl Bornee HU3KMe KoadhduumMeHTsbl BeaonacHocTy.
Mcnonb3oBaHue pasnuyHbix koadduumeHToB BezonacHoCcT ANsA BepTUKanbHOW 1 BOKOBORM Hecylen cnocobHoCTX cBan
MOXET BbITb NErko peanus3oBaHO B pamMKax MPOCTOro pacyeTa CKaTo-WM30rHyThiX aneMeHToB (oM. A.11.5.2.2.3, nyHKT c),
ogHako Gornee cnoxHble METOOMKW He NpegycmaTpyBaloT pasdeneHne BepTUKanbeHOro 1 OOKoBOro COMPOTUBAEHWS CBau.
3HaveHus koadhunumeHToB 6e30MacHOCTU PeKOMeHOYETCA Ha3HayaTb B COOTBETCTBUU C KpuTepuam u FOCT P 58773 v
ykasaHuamn A.11.5.2.2.5.

A.11.5.1.3 OcHOBHbIE NONOXEHUs pacyeTa KOHCTPYKTUBHOW NPOYHOCTH

PacuyeT KOHCTPYKTUBHOW MPOYHOCTU ANA 3aBMBHBIX aHKEPHbIX CBal OOMMKEH OCHOBLIBATHCH HAa ykasaHusax [4] w
FOCT P 58773. HanpsxeHus B CBasgx JOMKHbI YOOBNETBOPATL KpUTEpMAM, coaepxawmmes B [4], 0515 npedesibHbiX co-
CMOsHUL nepeoll 2pyribl.

AHKEpHBIE CBaW AOMKHBI NPOBEPATECH Ha YCTANOCTh, BbI3BAHHYIO CUNaMW HAaTSKEHUS B CBA3AX NPU AKCnnyaTauuu.
YcTanocTHoOe MOBPEXAeHWe 33 CUYEeT HanpsweHWd npu 3abvBke cBal Talkke AOMKHO BbIMUCASATHCA M OObedMHATECA C
YCTanoCTHbIMW MOBPEXAEHUSAMK, MopoXaaembiMu akcnnyataunein. [ns ctaHgapTHbIX CUCTEM 3asKOPEHUs YCTanocTHbIe
NoOBPEeXOeHnA 3a cyeT 3abuBky cBal HamHOro Bonblue TakoBbIX, NOPOXAAEMbIX BO3QENCTBMEM AKOPHbIX NTIMHWA B Mpo-
Lecce aKcrnyatauuu.

JononHuTeneHbIe yKaszaHUs Mo OueHKe YCTanoCTHOro MoBpexaeHus 3abuBHLIX cBail cogepxartcst B [214], [280],
[281].

A.11.5.1.4 YcTaHoBKa 3abUBHbLIX aHKEPHLIX CBal

Cm. 9.11.

A.11.5.2 KoHCTpYKUMS BaKyyMHBIX (3acacblBaloLLMXCS) aHKEPHLIX CBaw

A.11.5.2.1 Metoguyeckas ocHOBa

BakyymHble akops (MW aHKepHbIEe CBaW KECCOHHOTO TWNa) MoryT BeITh pasnuyHOro BUAa — OT AKOpSA ¢ rpaBuTa-
LMOHHLIM OCHOBaHUeM, cHabeHHEBIM 1BKoI, 4o BeabannacTHOro 3acachkiBaloLLErocs SKOps, BEIAEPKMBAIOLLEro BCe Npu-
KrnagblBaemble Harpysku 3a cHeT TPeHWs rpyHTa, 6okoeoro conpotusneHus u OHC.

B uenom, BakyyMHbIN AKOPb TEXHWYECKK LienecoobpaseH ana rpyHTOB OT MATKMX A0 YMEPEHHO TBepabix. [Ans o4eHb
MAMKWX FPYHTOB BakyyMHbIA SKOPb rMyBOKO NPOHWKAET B FPYHT, 4TOObl 4OCTUIHYTh HECYLUEro CnoA G MPOYHbIM FPYHTOM.
[na o4eHb TBEPAbIX TPYHTOB WHOMAA He yAaeTcs JOCTUYb rMyBoKoro BHeapeHWsa BakyyMHOro fkops, 4ToGbl obecneynTs
OOCTaTOYHYI0 HecyLLyto CnocoBHOCTh. [JononHuTensHas WHGOopMauWsa No pacyeTy BakyyMHbIX SKOpel NpuBoaWTCS B
[2301—[240], a Takke B [241] 1 [282].

PacueT BakyyMHbIX SKOpen Ans NNaByyYux COOPYKEHUI BKMKOYAET CrEAYIOWME acreKTbl:

- BHegpeHve ¥ n3BneyeHve;

- Aepxallas cnocobHocTb;

- nepeHanpsKeHWe cBau U SKOPHOM ckobbl BCneacTBue nonepedHoro uarnba;

- onpefeneHue peakuuu rpyHTa M aHanu3 B3auMoAencTBUA MPYHTa C KOHCTPYKUMEW Akopsa Ana NpoekTMpoBaHus
Kopryca aKkops.

Ona paioHoB, rae addeKkTbl BO3AEWCTBUS LWITOPMOB, yparaHoB, TAnyHOB U T. N. MOTYT NPeBbIWATbL HECYLLYIO CrMo-
COBHOCTb AKOPHbBIX MMHWIA UMM aHKEPOB CUCTEMbI YAepKaHus MoOUNbHbIX BYpoBLIX YCTAHOBOK (HanpuMep, ANs YCrnoBui
MekcukaHckoro 3anuea), Npy NPOeKTMPOBaHMM BaKyyMHbIX CBal criedyeT obecneynBaTe MeXaH3M PaspyLueHns aKOPHON
CUCTEMBI, YMEHbLUIAILLMIA BEPOATHOCTL BblAeprvBaHua skops. [na nnowagok, rae Hanwyue croes TBepaoro rpyHTa Mo-
XET OrpaHuynTb rMyoBuHy BHEAPEHUA BAKYYMHOIO SIKOPS, HE0BXoAMMO paccMOTPETb Apyrne TUrbl SKopen.

BelymcneHne penpeseHTaTMBHOIO 3Ha4eHWs gepxallei cnocobHOCTU AKOPS AOMKHO OCHOBBLIBATLCA Ha HOPMaTHB-
HbIX 3HAYEHWUSIX XapaKTepUCTUK rPYHTa, MPUBOBUMbIX 8 MEXHUYECKUX omYyemax o UHXeHepHO-2e010eu4eCcKUM U3bicKa-
Husm. NMpUrogHOCTE SKOPA ANs YCTAHOBKWM B AaHHON TOYKe AomkHa ObiTe NpoBEpeHa MCXoAs U3 BEPXHWX OLIEHOK MPOYHOCT-
HbIX XapaKTepWUCTUK AOHHbLIX FPYHTOB. Ecnn pesynstaTthl MHXEHEPHO-Te0NorMYecknx M3biCKaHWin 4emMOHCTpUpYIoT Bonee
3HaYMTENbHbIA, YeM B TUMWYHbIX CRyYanx, pa3bpoc AaHHbIX NO XapakTepucTMKam rpyHTa, TO Npu NPOeKTUPOBaHnM Heob-
X0OMMO 0B0OCHOBaHHO MOBLICUTEL KO3 dnUMeHTbl Be30nacHOCTM OTHOCUMTENBHO 3Ha4YeHMI, npuBoguMblx B FOCT P 58773.
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Ecnun npu BbINOMHEHWW pacyeTOB Hecyllei CnocoBHOCTM BakyyMHOW cBau yuuTbiBaeTca OHC Ha HMKHEM KOHLe
cBau, TO ONpPeneneHne pernpe3eHTaTUBHOMO 3HAYEHWS OCEBOW HecylleWn cnocobHOCTW CBau NyTEM CYMMWPOBAHUSA pe-
Npe3eHTaTUBHOMO 3Ha4YEHUs HECYLLIE cnocoBHOCTK NO FPYHTY HA BOKOBOW MOBEPXHOCTU U PENPE3EHTATUBHOMO 3HAYEHUA
HecyLei crnoco®HOCTU MO rPYHTY TOPLIEBOW NOBEPXHOCTH (B AaHHOM criydae OHC) MoXeT NpUBECTU K HEKOHCEepPBATUBHbLIM
3Ha4YeHuaM, nockonbky Mobunusauus OHC moxeT noTpeboBaTb 3HAYMTENbHBIX MO BENMYMHE NEPEMELLEHWIA NPY Bbigep-
ruBaHuw ceawm [243], [283].

[Mpwn pacyeTax HecyLlel CnocoBHOCTU BaKyyMHOIO AKOpPA HEOBXOAMMO YyYMThLIBaTL BIIMAHWE rEOMETPUYECKOIO pac-
NONOXEHWUA AKOPHOW NMHKMMW B FPYHTE Ha OepKallyr CNoCOBHOCTL AKOPSA, TakK Kak napaMeTpbl TeOMETPUKM MOTYT BIUATL Ha
COOTHOLLEHWE MEXKOY rOPU3OHTAaNbHBIMW U BEPTUKANBHBIMK CUnamMu, nepeaaBaeMbiMy Ha cBak. 3arnybneHHas skopHas
NWHKA, NPUHUMAaKLLanA B rpyHTEe dhopMy 0BpaTHOW LEMHOW NMUHWUK, MOXET HaWTU BbipaXeHue B Bonee KpyToMm yrie sikop-
HOW NMUHKUK ¥ CKODBI AKOPA, YEM B CITydae pacnofioXKeHUs SKOPHOW MUHWKM Ha MOBEPXHOCTM OHA MOpsA. Takaa cutyauus
MOMXET MPUBOAWNTL K YMEHBLLLEHWUKO FOPU30OHTaNbLHON CUMbl U YBEMNWYEHUIO BEPTUKANbLHOW CUMbI, AEACTBYIOLLMX Ha CKOOY
akopsa. [Ins onpegeneHns pacdeTHOW cUTyauMy ¢ HauxyalwuM BapyMaHTOM HarpyxeHus akopsa Heobxogumo paccMoTpeTb
KaK HUXKHEE, Tak U BEPXHEE rPaHUYHOE NOonoXeHWe 0BpaTHOW LIenHON NUHWK.

A.11.5.2.2 AHanuTu4yeckue MeTodpl

A.11.5.2.2.1 Pacuet 3arnybnenus

CTtaHaapTHbIA pacyeT BHEAPEHUA BKIIOYAET BbIMMCIIEHME TPEX KONMMYECTBEHHLIX NOKa3aTernen Ang npou3BorbHOM
rnyOuHLl BHEOPEHWUSA, @ MIMEHHO!

- COMPOTUBNEHWE BHEAPEHWIO AKOPS, OKa3blBaEMOE IPYHTOM;

- HeoBxoaAWMBIV Nepenaa aaenexHus, obecneynBarolmin Heobxoaumoe 3arnybneHue AKops;

- KPUTUYECKOE OABMNEHVE, KOTOPOE MOMXET BbI3BATb paspyLUeHWE rPYHTOBOW NPOBKN.

MepBocTeneHHoe 3Ha4YeHWe UMEET NpaBUIbHAS OLEHKa CTEMEHWU paspsiKeHus (CUMbl «3acackiBaHWA» ), Heobxoau-
MOrO AN LOCTUXEHUSA CBaell pacyeTHOro BHeApeHusa. MUHMMaNsHOE NOHWXKEHHOE AaBreHne ABMNSAETCA OYEHb BaKHLIM
BXOAHbLIM MapameTpoM ArA NPOEKTHbIX PACHETOB AKOPA. Hacockl, ucnomnb3yemble Npu YCTAaHOBKE CBaW-aHKepa, OOIMKHbI
BbITb CNOCOBHLI co3aaBaTe HEOBXOOMMYID CTEMNEHL Pa3pPsKEHNSA.

Pacuemsi 3aanybneHusi 8akyyMHbIX aHKepHbIX ceall criedyem 8bIMoMHAME C y4emom credyiowux pekoMmeHdayu:

a) CONpOTUBEHWE BHELPEHWIO:

- COMPOTWUBIEHWE BHEOPEHMI0 MOXHO BbIYMCNWMTL Kak cymmy BOKOBOrO CABWra M ONOPHOM Hecyllen cnocobHoCTh
Ha DOKOBOW CTEHKe M MobbIX OPYTMX BbICTYNAKLWMX YacTax. BeicTynatolme 4yacTy BKIKOYAKT CBA3M U NOOBbEMHbIE MPOo-
YLWWHbI, MPOAOIIEHBLIE UMK KOMbLUEBLIE 3NIEMEHTbI KECTKOCTWU, W3MEHEHWSA TONMLUMHBI CTEHOK, LEMHbIE CBA3WM, MOHTaKHbIE
Brnokm N T. n.;

- 0N yCTaHaBMMBAEMOro B rMUHE AKops 6e3 BbINyKNoCcTel U ¢ NAOCKUM TOPLUOM COMPOTUBINEHWE BHEAPEHWIO HA
3agaHHoM 3arnybneHun Topua, Z, MOXHO BbIMUCIUTL Crieayownm obpasom:

Qiot = Qsige + Qyjps (A.73)
Qside = Awall (%insSubss)ave: (A.74)
Qiip = (NeSutip ave T 7' 2) A (A.75)
rge QtOl ~— MOITHOE CONpPOTUBINEHWE BHEOPEHUIO;

Qside — ConpoTuBrieHne BOoIb Bokoe cBau;
Qtip — CONpOTUBIIEHWE HAa HAKOHEYHWKE CBaW,

Ayal — CYMMa nrollanen BHyTpeHHeW HapyHOW CTeHOK, 3arnyBrneHHbIX B rpyHTe;
Ah\p — nnowaas rnonepeyHoro CeYeHus HaKOHEYHWKA CBaun (KpOMe coaepKallerocs rpyHTa);
U, — KO3MMOUUMEHT TPEHWUA B XOOE MOHTaKa (CM. NYHKT a);
UinsSupsg — DOKOBOE TpeHwe;

(ohsSupss)ave — CPeaHee BokoBoe TpeHWe OT AHa MOpPA A0 rMYyGKHBI Z;
N, — Ko3tPULMEHT HeCyLLEN CNOCOBHOCTU (CM. MYHKT b);
Sutip AVE — CPEAHEe 3HaYeHue U3 BenuyiH, OTBEYAIOLLMX TPEXOCHOMY CXaTMio, TPEXOCHOMY PacluMpeHmio
HEAPEHUPOBAHHOMY COMPOTUBIIEHMIO B YCMOBUAX NPAMOro CABWIa Ha YpOBHE BEPXHErD TopLa AKOpS;
v — 9(hPEKTUBHBIN eQUHWUYHBIM BEC FPYHTA;
z — rnybuHa BHEOPEHWSA HAKOHEYHUKA;

- panee npvBedeHbl AONOMHUTENBHEIE PEKOMEHAALMU MO ONPeAeneHNio OTAeNbHBIX NapaMmeTpoB:

1) KO3MMOULMEHT TPEHUA B XO4E MOHTAXA o),

- KOAhPUUNEHT TPEHWS B XO[e MOHTama «;,., 0ObIMHO ONpefenaeTcd Kak OTHOLIEHWe COMPOTWUBIEHWA CABUTY
rPYHTa C HapyLUEeHHOW CTPYKTYPOW K COMPOTMBIEHWUK CABWIY PYHTa C HEHapyLUeHHOW CTPYKTYPOW, ABNAsck obpaTHOW
BEMNUYMHOW K NOKa3aTento YyBCTBUTENEHOCTH rpyHTa. KoadhhLUMEHT CONPOTUBNEHUSA MOXKET ONPEAenATLCH PasNUYHbLIMU
MeTogamu; Hanbonee pacnpocTpaHeHHBIM NOAXOAOM ABNSKTCA UCMbITAaHUA BanaHcupHbIM KoHycoMm, HH-ucneiTanua Ha
TPEXOCHOE CXaTUe W UCMbITAHWUA MUHWU-KPbINbYaTKOW Ha caBur. CTaHgapTHbIA AManasoH . A8 MAMKUX IMH cocTaBns-

Ins
et 0,2—0,5;
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- MOXEeT MMETb MECTO 3HauyMTeNbHas HeONpPe4eneHHOCTb B 3HAYEHWAX NOKa3aTensa YyBCTBUMTENBLHOCTH IPyHTa, no-
CKOMBbKY HA HWUX CYLLECTBEHHO BMUSAET TOMHOCTb ONpPeaeneHns NPoYHOCTM IPYHTa B UCXOOHOM COCTOAHMU. AnbTepHaTuB-
HbIM 06pa3om, 6okoBoe TpeHue, o, S pgs. MOXET BblTh NMPUPABHEHO K MPAMOMY W3MEpPEHW0 (POPMOBAHHOTO COMpO-
TUBMEHWUA COBWIY NOCPEACTBOM UCMBITaHUS BanaHcuMpHbIM KOHycoM, HH-McnbITaHMA HA TPEXOCHOE CKaTue, U UCTbITaHuA
MUWHW-KPbINBYATKON Ha caBur. PopMoBaHHas NPOMHOCTb, UCNOMb3yeMas B pacqeTax, [0MmKHa OTpaxaTs NpAMo U3MEpEH-
HOE 3Ha4YeHWe 1 3Ha4YeHne, NoNy4YeHHOoEe Ha OCHOBE NPOYHOCTM B HEHAPYLUEHHOM COCTORHWM, NOAENEHHOW HA NoKkasaTtenb
YYBCTBUTEMNLHOCTH;

- HEeKOTOpble AaHHble MO YCTAaHOBKE AKOPEW CBUAETENbCTBYIOT, YTO COMPOTUBIIEHWE CABUrY, MODUNM3yemoe B Mpo-
Lecce YCTAHOBKM, MOXET Ha ykasaHHoW rmybuHe BbiTe MeHblle o S nag- B crnyyasx, korha nonHoe conpoTuBneHue
COBWIY Ha NOBEPXHOCTK pasfena, «;,.S pgg, He MOXET BbiTh 3a0efcTBOBaHO BAOMbL CTEHOK AKOPSA, KaK HanpumMep, ecnu
SAKOPb NOKpaLleH 1 nogeepraeTca HeobbIYHOKW 0BpaboTKe NOBEPXHOCTH, AOMKEH MCMONL30BaTLCA MNONPaBOYHLIA KOaddu-
LIMEHT K 0, ANA Haanexallero NporHo3nMposaHna conpoTueneHns eHeapenuio ([233], [238]). MicnbiTaHus rpyHTa Ha caBMr
B KOnbLeBol 0boriMe ¢ peanbHON MOBEPXHOCTLID CTEHKM, CMOAENUMPOBAHHOW B MCMBITAHWUAX, TAKKEe MOTYT UCMONb30BaThb-
cs ona naMmepeHus akTMYeCKoro ConpoTUBMNEHWUA COBUTY NMOBEPXHOCTW pasnena;

2) koatpchuuMeHT Hecyllei cnocoBHocT N !

- 3Ha4eHWe KoabthmumeHTa Hecyulen cnocobHocT N, McnonbayemMoro Ans BulYMCNeHUA CONPOTUMBNEHWA BHeOpe-
HMIKO BEPXHEN OKOHEYHOCTM AKOPS WK YKA3aHHOW BLICTYNAOLLEN YacTh, 3aBUCUT OT (hOpPMbI BhICTYNAIOLLEN YaCTN U OTHO-
LIEHMS LUMPUHBI BBICTYNAOWeR YacTu K rybuHe sarnybneHus BeiCTynarLwen Yactn. 3HadeHns N, B auanasoHe 5,1—9,0
ONA NEHTOYHBIX WU KPYrMbIX OCHOBaHWW pekoMeHaoBaHbl B [284];

- MOCKOMBLKY TOMLUWMHA CTEHOK AKOpA 00bIMHO Hebonbluaa Mo CpaBHEHUIO ¢ AMAMETPOM SKopsa W rmyBuHoi 3arny-
OneHns, To HaKoOHEeYHWK cBan 0BbIYHO cumTaeTcs Bonee rmyboko 3arnybneHHbIM NEHTOYHBIM OCHOBaHWEM C COOTBETCTBY-
IOLLMM KO3DhMLMeHTOM Hecyllein cnocobHocT N, paBHbiM 7,5. 3Havenna N, ncnonbayemsle B hopmyne (A.75), npu-
BefeHbl B Tabnuue A.8;

- npumep nogpo6Horo Beiqucnenns N npuseaeH B [285]. 3HaueHna N, oTnmyatowmecs oT 3HaueHnn Tadbnuuel A.8,
npuemnemsl Npu yCroBuu, 4To OHU MOTyT BbITk JOKYMEHTUPOBaHLI HA OCHOBE COOTBETCTRYIOLLEr0 MOAENUPOBaHUS 1 pe-
3yNbLTATOB MCMBITAHWIA.

Tabnuuya A8 — PekoMmeHayemble sHa4eHns koadpcpuumenTa N,

dopma nnu

Lene nnowanb Ne
BblunucrneHve CONpOTUBNEHUA BHEOPEHMH HaKOHEeYHWKa JIeHTOuYHbIN 7.5
cBau
BbluncrneHue KpUTUYECKOro NMOHWXEHHOrO AaBNeHWs!, Bbl3bl- Kpyrnbin 6,2—9,0 B 3aBUCMMOCTH OT
BaOLEro paspylueHue rpyHToBor npobku [cm. A.11.5.2.2.1, koadhduumneHTa 3arnybneHun [280]
NYHKT C)]
BbluvcneHve  COMNPOTUBIEHWSA  BLICTYMNAKOLWWMX  YacTewn PaanuyHan 5,0—13,5[231]
[em. A11.5.2.2.1, nyHkT 3)]

3) M3MEHEHNHA B CONPOTUBMNEHN BHEAPEHWIO 38 CHET BbICTYNMAKLLMX YACTEN:

- eCNnu ecTb BbiCTyNarLWwme 4yacTtu, To popmynel (A.73)—(A.75) cnegyeT MmoguduumnpoBath. MlamMmeHeHne conpoTue-
NEHWA BHEOPEHWUIO U3-3a HATNUYUA AKOPHBIX 1 MOABEMHbBIX NPOYLUMH, MPOAONBHBIX MU KOMNbLEBBIX 3MEMEHTOB XXECTKOCTH,
LEenHoM AKOPHOW CMBIYKM, MOHTa)XHbIX OMOKOB, HAKOHEMHUKA CBau, OTIIMYHOIO OT MIOCKOro (T. €. CO CKOCOM) Unu ¢ Apy-
TMMW BHYTPEHHUMW UMW BHELUHWMUW BLICTYNAKOLWMMU YacTAMW, CNeqyeT TLLAaTeNsHO NpoaHanmuanpoBaTh B 4acTW OLEHKU
BIMMSAHWSA HA HECYLLYK cnocoBHOCTEL NO BOKOBOW 1 TOPLIEBOW NMOBEPXHOCTSIM, BEI3BAHHOTO BLICTYNALWUMK 3NeEMeHTaMMu;

- BOMBLUMHCTBO BLICTYNAKLUX 3NEMEHTOB BbI3bIBAKOT YBENUYEHWE COMPOTUBIIEHWA BHEAPEHWIO, KDOME BHYTDEH-
HMX KOIbLEBbLIX 3MEMEHTOB XECTKOCTW, KOTOpblE MOMyT Bbl3BaTb yMeHblLleHWe BOKOBOro TpeHus, ecriv pacnonoxeHb
6nuako apyr k gpyry [233];

b) HeoBxoouMbli Nepenaj gaBneHus:

- 3HaveHne nepenaja AaBnenus, AU,,,, Heobxoaumoro Ans 3arnyGneHns SKops, MOXHO BBIMWUCTIATE MO Crieayto-
e chopmyne:

AUpgq = (Quo = W' )IA; (A.76)

n?

roe Qtot — MNOINHOE CONpPOTMBNEHNE BHEOPEHWIO,
W '— Bec B BOAE AKOpA B npouecce YCTaHOBKK,

Ain*BHyTpeHHﬂﬂ nnowagbe nonepe4yHoro ce4vYeHwWA Kopnyca AKOpA B obnactn, rge NMPUNOXEeHO MNOHWXEHHOEe
AaslieHue.
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C) KPpUTUYECKOE W AONYCTUMOE NOHIKEHHOE AABMEHUE!

- KPUTUHECKOE MOHIWKEHHOe AaBneHne Ha ykasaHHoi rnybuHe, AU, onpeneneHHoe Kak NOHWKeHHOe AaBneHue,
BbI3bIBAIOLLEE pa3pyLLEHWE FPYHTa Mo cxeMe 06paTHOM Hecyllein cnocoBHOCTY Ha NOBEPXHOCTW rPyHTa BHYTPU Kopnyca
AKOPSA U BECbMa BEPOATHLIA 3HAYUTENBHBIA NOABEM TPYHTOBOW NPOGKU, MOKET BbITh BRIMUCTIEHO ANS 3aAaHHON rMyBUHEI

no criegyrowen hopmyne:
AUt = N Sytip ave * [Ainside (%ins Supss)avelAin: (ATT)

rae A cide — BHYTPEHHAs BoKOBas NOBEPXHOCTh CTEHKU AKOPS;

- Ha MEeNKOBOAbE KPUTUYECKOE NMOHUKEHHOE AaBMNEHNE He [OMKHO NpeBLILAaTh JaBNEHNS KABUTALMK BOALI,

- PEeKoMEeHayeMoe AOMYCTUMOE NOHMKEHHOe AaBnenune, AU, ., . ONPeaeneHHoe B Ka4eCcTBEe MakCMMarbHOro nepe-
najga gaBreHnsi, 4oMyCTUMOro BHYTPM KOPMyca SKOpS, MOXET ObiTb BbIYMCMNEHO KaK KPUTUYECKOE MOHMKEHHOE AaBMNEHUE,
nogeneHHoe Ha COOTBETCTBYIOLNIA KoadppuuneHT BesonacHocTh. MruHUManeHoe 3HaveHue koadpduumneHTa GezonacHo-
CTW 0ObIYHO MpUHUMaeTcsa paBHbiM 1,5. MoryT ObITb Ha3Ha4eHbl Bonee HU3KWE 3Ha4YeHUs NPU YCMOBWUK, YTO OCYLLECTBIA-
ETCA MOHWUTOPUWHI TPYHTOBOI NPODKM B XO4e YCTaHOBKW SKOPA U NOATBEPXKAEHO, YTO HE NMPOU30LLNO paspyLUeHUs Npobkw,
a TaKKke Mpu YyCrnoBUWM MPUEMIIEMOCTM PACCYUTAHHOIC AOMYCTUMOTO 3HAYEHWH MOHVKEHHOrO AABMNEHUS AN CTANbHOW
KOHCTPYKLMM SKOPS (T. €. UCKIIoYeHa BO3MOXKHOCTE NOTEPU YCTOMYMBOCTY KOpMyca sKops);

d) nogbem rpyHTOBOM NPoBKK BHYTPW AKOPS:

- NOABLEM FPYHTOBOMW NMpPoOKU BHYTPWU KOpMyca SKOpst B XO4E YCTAaHOBKU MOXHO OLEHWTb, 3a4aBasick 3Ha4YeHWeEM
nonu obbema rpyHTa, BeITECHAEMOrO TOPLIEBLIM CEYEHUEM SKOPS, KOTOPas NOCTYNaeT BHYTPb SKOpA. JTO 3HA4YeHue 3a-
BUCWUT OT rEOMETPUU NEPELHEN YACTW SKOPSA M pexuma BHeapeHus (Hanpumep, BHeagpeHue 3a cy4eT cobCcTBEHHOro Beca
Mo CpaBHEHWUIO C BHeApeHWeM 3a cyeT 3acacbiBaHus). ObbivHo npegnonaraetca, YTo 50 % rpyHTa, BLITECHAEMOro Mo-
MepeyYHbIM CEYEHNEM HWXKHETO TOpLLa SIKOPA, MOCTYMAEeT BHYTPb KOpMyca AKOpsA B Cry4yae AKopsA rpaBUTALMOHHOM CXEMbI
YCTaHOBKM, €CIN CEYEHWE HIBKHETO TOpLA AKOPSA NIOCKOE;

- pes3ynbLTUPYHLLMIA NOABLEM NOBEPXHOCTU BHYTPEHHENR NPOBKKM 3aBUCUT OT BapUaL Wil TOMNLWWHBLI CTEHOK, YCTOMYMBO-
CTU BHYTPEHHEW rpyHTOBOW NPOoBKK, a Takke OT TUNa BHYTPEHHWUX 3MEMEHTOB XECTKOCTU U pacCTOSHUI Mexay HUMU [286];

- NOABLEM TPYHTa CNeayeT YYUThIBaTk MPU BbIYMCINEHWW 3HAYEeHUA HeoDXooMMoro nepenana AaBneHWs W MOMHoM
ONWHBI BAKYYMHON CBau;

€) Hanm4ue necyaHbIX CoEeB:

- mecqaHble crnou, Npy ux Hanu4uu, TpebyT ocoboro BHUMaHWs Npy NpOeKTUPOBaHUMN;

- COMPOTUBINEHWE BHEAPEHUIO B CITOUCTLIX NPOMUNSAX, COCTOALLMX M3 NEPECMNANBAEMbIX NECKOB W IMWH, MOXET BbiTb
3HAYWTENLHO BLILLE, YEM TOMBKO YEPE3 IMKHY, B 3aBMCUMOCTHY OT NJIOTHOCTM, CTENEHW LEMEHTALMK, FPaHYIIOMETPUYECKO-
ro COCcTaea, a Takke OT TOMLWMHLI M PACCTOSHUA MEXOy necyaHbIMK CriosgMy U rmy©BuHel ux 3aneradua. BHegpeHue ceaii-
aHKEepOoB B NecyaHble Crou BO3MOXKHO, OAHAKO MPW NPOEKTUPOBaHMKN KOHCTPYKLIMW BaKyyYMHOI0 AKOPSA 3TOT thakTop TpedyeT
yyeTa B ABHOM Buae [287];

- CKOpPOCTb BHEAPEHUA Yepes3 NecyaHsble Crov AoMKHA DbiTh 4OCTaTOYHO GonblIOR, YTOGLI NPenoTBpaTUTL Ypes-
MEPHEI MOTOK BOALI YEpe3 necyaHble Crou nepes TOpLOM SKOPS, Tak Kak 3TO MOXET BbI3BaTb 3HAYUTENBHbLIV NMOALEM
rpyHTOBOM NpobKu.

A.11.5.2.2.2 PacueT nssneyeHuns akops

[eoTexHWYeckue pacyeTbl HEODXOOMMO BbIMOMHATE MPUMEHUTENBLHO K M3BMEYEHUI0 AKOPA ANA Cnegyowmx
cnyyaes:

- BPEMEHHBIE CUCTEMbI 3asKOPEHUs (HanpymMep, AnA No3ULMOHUPOBaHUSA MOOMMBHLIX BYpOBbLIX YCTAHOBOK), Koraa
W3BMeYeHMe aKopa HeobxoouMo ANs NOBTOPHOIO MCMONbL30BaHUSA AKOPHOW CUCTEMBI UMW ANS OYUCTKU OHa mops. [po-
Lefypa U3BMeYeHua BakyyMHO CBau U COOTBETCTRYHLLMIA pacyeT AOMKHLI YYUTLIBATL Npednonaraemoe MakcumansHoe
BPEMS BPEMEHHOM YMEHbLUEHWUS CONMPOTMBMNEHWUS CABUTY;

- CTauMOHapHbIE CUCTEMBI 3aAKOPEHUA B CMy4Yasx, Korga 3akoHOA4ATensCTBOM NPedyCcMOTPEHO yaaneHue AKopen
rocrne OKOHYaHUA cpoka cnyxbbl coopyxeHus. lNMpouenypa M3BNeYeHUs BakyyMHOW CBaW M pacyeThbl OOMKHbI OCHOBbLI-
BaTbCA Ha NOMHOM BPEMEHHOM YMEHbLLUEHWUW COMPOTUBNEHNS COBUTY;

- BPEMEHHLIE UMW CTALMOHAPHBIE CUCTEMbI 3a8KOPEHUS, KOrga NpeBbIlUeHbl MOHTaXHbIE J0MNYCKW, CBA3L MOBPEX-
[EHA NPU MOHTAXKE UIMN B APYIMX HELUTATHbLIX CUTyaunsix.

MNepenan gasneHus, HeobXxoOMMOro Ans uaeneveHus sakopsa (AU MOXET ObITb BbIMMCAEH Mo hopmyne

req )retr

(AUreq)retr = (Qtot (t = l‘r) +w' )/Ain' (A-TS)

rae Qi (t = t) — nonHoe conpoTUBNEHWE IPYHTa B MOMEHT 13BnedeHus . Bpems { = 0 onpeaenseTcs kak MOMEHT OKOH-
YaHWs BHEOPEHUS;

W' — Bec B Boge AKOPA B XO04Oe U3Bne4vYeHun,
Ain — BHYTpPEeHHAA nnowaab nonepevyHoro ceveHMsa Kopnyca fAkopA B obnactu, roe npunoXeHo gaBneHuwe
n3BrneyvyeHus.

lMpy BLIMMCNEHWW MOMHOMO COMPOTUBIEHWS TPYHTa B XoAe m3snedeHnsa Q. (t = ) MoXeT ucnonb3osatbea op-
myna (A.73) ¢ HekoTopbIMK M3MeHeHuaMW. CnegyeT MMeTL B BUAY, YTO COMPOTUBMEHWE COBWUrY MOXeT BblTb Bbille CO-
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OTBETCTBYIOLLEND 3Ha4YeHWUA, peannayemMoro B XO4e MOHTaxa sKops, 3a cdeT dhakTopa «oTabixa» rpyHTta. B A.11.5.2.2.4
NpUBEOEHBI YKa3zaHWA No oUeHKe yBenudeHus koadhduurMeHTa TPEHUS CO BPEMEHEM.

Mpw NpoekTUpoBaHUK cneayeT YHUThIBaTh BO3MOXKHbBIE Pa3nuyMa B 3HAYEHUAX OMOPHOM HecyLlel cnocobHoCTM Npy
pPacTsKEHWUWU U CKaTUKM NS BeICTYNaloWMX YacTell. KpoMe Toro, MakcMmManbHOe AaBneHue U3BMeYeHns He JOMMKHO BbiTb
BbILLE OABMNEHWSA, Bbi3blBAIOLLErO Pa3pyLUeHWe rpyHTOBOM NMPobKn.

CynHo, nasnekatoLlee SKopb, 4acTo CnocobHO NPUNOXUTL NOAbEMHYIO CUY HA AKOPb C NMOMOLLILIO Tpoca AnA n3-
Brie4eHus. Takoe COOelCcTBME MOXET CYLLECTBEHHO CHW3WTL HeobxoauMoe AaBneHWe W3BMeYeHWUs, YTO JOMKHO ObiTb
OTpaXeHOo MpW NPOEKTHOM NNaHNPoBaHWKM JaHHOW Npouedypbl. TakuM 06pa3soM, 3Ha4YeHne yeunus, passrBaemMoe B Nodb-
€MHOM TpOCe B XOA€ M3BNEYEHUS AKOPS, MOXET BbiTh BEIYTEHO U3 YMCNUTENA NpaBon YacTtu dopmynel (A.78).

Mpw nnaHWpoBaHWK Npouenypbl U3BNEYEHUS AKOPS HEOBXO0OMMO TakKe YYECTb 3HAYEHWEe MaKCUMansHoro Aaene-
HWA NPW OLEHKE NPOYMHOCTU CTanbHOM KOHCTPYKUMWK Kopnyca BakyyMHoro sakops (cm. A.11.5.2.3).

A.11.5.2.2.3 [epxalwasa cuna

PacyeTHble MeToabl ANS onpedeneHns Hecyllel cnocoBHOCTU BaKyyMHbIX SKOpPEeW MOXHO nogpasfenvTe Ha Tpu
knacca [233]. Huke oHW nepedyncreHsl No Mepe yMeHbLUeHUs aeTanuaaunu:

- MK3 v gpyrve coBpemMeHHble pacyeTHele MeToabl,

- aHanMTM4ecKue MeToAbl NPeaensHOro paBHOBECUS UMK pacyeTa Mo NpegenbHbIM NIacTUHeckum gedopmansam
(Mogenu, BKMYaloLWwme MexaHn3mMbl paspyLUeHns rpyHTa);

- Monyamnupuyeckne MeTobl (CyLLEeCTBEHHO YNPOLLeHHble MOAeNy COMPOTUBMNEHWS rPYHTa, BKMOYas Modenu cxa-
TO-W30THYTbIX 3NIEMEHTOB).

Mpw pacyeTax W NPOEKTUPOBaHWM BaKyyYMHbIX SIKOPel ANs CUCTEM yAepXaHWs naBy4ux COOpYXeHWi, pasMellae-
MbIX Ha rny6oKOBOAHLIX aKBATOPMAX, OCHOBHOE BHUMaHWe yAensaeTca onpeaeneHuio NpeaensHoi HecyLlel cnocobHocTm
SIKOPS, @ HE MOCTPOEHWIO 3@BUCUMOCTU HarpyXxeHue—nepemeLleHne.

[ns pac4eToB BakyyMHbIX CBail ANs CUCTEM YAEPXKaHUA CTALMOHAPHbLIX (Haxodsauwuxcss Ha odHol U moll Xe moyke
& meyveHue gce20 fepuoda 3KCMayamayuu) NnaByynx COOpYxXeHWA ucnone3osate MK3, aHanutuyeckue metodel npe-
[OenbHOTO paBHOBECKA MW pacyeTa No npegenbHeIM NnacTuyeckim dedopmauyunam. [Ina skopei cuctem yaepaHus Mo-
BuUnbHBIX BYPOBLIX YCTAHOBOK C MPEUMYLLIECTBEHHO FOPU3OHTAMNBHBIMU BO3AEWCTBUAMK NPUMEHEHWE NOMNY3MIUPUHECKMX
METOAOB, TAKMX Kak pacHeTbl MO CXEME CKATO-M30THYThIX 3MEMEHTOB C NOMNEPEYHBIM HArpy>XeHWEM UM C NOMOLLBIO Kpu-
BbIX, OMWCLIBAIOLLMX 38BUCUMOCTL CABUIOBbLIX HANPSBKEHUIA OT NepemeLleHns BAOMb ocu (kpuBble Tuna p—y, t—z, Q—z,
onucaHHbele B 8.4 1 8.5), TakKke MOXET paccMaTpuBaTbCs Kak AoNyCTUMOE, eCni COOTBETCTBYHOLLME Nogxoabl 060CHOBaHbI,
BO3MOXHO, B MOAMDWLMPOBAHHOM BWAE, B MPOEKTHON AOKYMeHTauuu. MeToq noCcTpoeHUs YTOYHEHHBLIX KpUBbLIX p—Y ANA
BaKyyMHbIX cBai Donbluero guameTpa, obecnevvBalowmnii KOPPEKTHbIE OLEHKM FOPU30HTaNBHOMO CMELLEHWA CBau, Npu-
BegeH B [279]. MNpenmyLlecTBa M HEQOCTATKW Ka)Qoro U3 yKasaHHbIX METOLAOB NpeAcTaBneHbl HUXKE:

a) MEeToA KOHEYHbIX 3NEMEHTOB!

1) MK® — aTto Hambonee oblimi meTon pacyeTta, NMpUrodHbIA ONs aHanu3a CIOXHbIX KOHCTPYKTUMBHBIX CUCTEM,
BKMO4asA BO3MOXHOCTb MOZENMPOBAaHUA TPYHTa Kak CNIOLWHOW cpefbl, @ Takke pa3fnMyHbIX acneKToB B3auMOLEenCcTBMA
rPYHTa C KOHCTpYKUMAMK (cM., Hanpumep, [233]). C nomowbo MK3-pacyeTa BO3MOXHO BbISBNEHWE KPUTMYECKOro Me-
XaHu3ma paspywerus 6e3 npegBapuTenbHbIX OONYLWEHWA NONb3oBaTENs — NpW YCNOBMW, Y4TO MUCMONb30BaHa MoAens
noBedeHWs TPyHTa, oTBevaloLwan peansHoMy rpyHTy. MK3 nMeeT Taioke MHOTO APyrux NPeUMyLLECTB, B TOM Y1Cre BO3-
MOXHOCTW 33[aBaTb 0ObEeKThbl CO CMOXHOW reoMeTpuen, y4nuTblBaTb NPOCTPaHCTBEHHYI0 U3MEHUYMBOCTE CBOWCTB IPYHTa,
NMPUMEHSTEL B KPUTEPUSIX Pa3pyLLUEHUS HeNnvHelHble onpefensiowmne cooTHoweHus. K ocHoBHbIM HepgocTaTkam MKS ot-
HocATcA BonblUKne 3aTpaThl BpEMEHW ANA HACTPOWKA MOAENM,;

2) B cucTemax BA3KOro tuna (dyHaaMeHThl Ha MArkux rmuHax oBblMHO MonagarT B 3Ty kaTeropuvio) npegensHas
HecyLas cnocoBHOCTL CUCTEMbI HE 3aBUCHUT OT (DU3NYECKMX XapaKTepUCTMK FPyHTa OCHOBaHWA (Hanpumep, Moayns FOHra,
koadppuumenTa lNyaccoHa, cm. [288]). Beino npoAeMoHCTPMPOBAHO, YTO NPW TLLATENBHO CHOPMYNMPOBaHHON NOCTaHOBKE
3873441 BbINOMNHEHHLIE pacyeTel 0BeCnNeYVBaloT XOPOLUEE COMMacue ¢ pe3ynsTatamMmyu HECKOMNBKUX TOMHBIX aHanuTU4eckux
pelueHui [289];

3) nporpaMmmHoe obecnedeHne ansa npoeefeHua MK3-pacyeToB obuieqocTynHo M Oblo MHOMOKPatHO MCMNOMb-
30BaHO AN OUEHKW NapameTpoB BakyyMHBIX CBali HECTaHOapTHOW reOMEeTpuM, AEMOHCTPMPYS XOpOLlee cOoBMnajeHue
C HECKONeKMMU UMEIOWUMWUCH IKCMEPUMEHTANbHBIMW pesynstataMmu n obecneynBas BO3MOXHOCTE kanvwbposku Bonee
npocTbix Mofenen. [NpoBedeHWe Takux pacHeToB NpedycMaTpuBaeT Hanuyue cneumnanebHblX 9KCNEPTHBIX 3HaHWIA U 3Ha4u-
TenbHbIE BPEMEHHBIE 3aTPaThl U MO3TOMY He BMOMHE NOOXOAUT ANS NapamMeTpUYeckrx UccnegdoBaHui Unu Ana ctaHaapT-
HOW NpoLeaypbl UTEPALMOHHOTO NEePenpoekTMPOBaHKUA (HanpuMep, Takon, kotopas TpebyeTca Ans noncka onTuMmarnsHON
TOYKM KpenneHns SKOPHOW CBA3N);

4) ogHako npumeHeHne MK3-pacyeToB MoXeT ObITb ONpaBdaHo B Criyvae CrOXHbIX YCIOBUI Harpy;eHus u/nnm
CMOXHOMO CTPOEHWA TPYHTOBOW TOMLUM, KOrga NpakTUHYEecKoro onbiTa HEeAoCTaTouMHO WM korga TpebyeTca noHumanwe
cneumdunyeckmx ocobeHHocTen paboTel yHaameHTa (HanpyMMmep, OueHKa M3MEeHEeHWI NMOpOBOro OaBneHna U nyTn ad-
eKTUBHOIo HaNPHKEHMA B NPON3BONbHOW TOHMKE rPYHTa OCHOBaHUA);

b) aHanuTuyeckve MeTodbl NPeaenbHOro paBHOBECUS UMK pacyeTa No NpeAenbHbIM NNacTUYECKUM aedopMaumam:

1) Takve mogenu sBnsoTca Bonee npubnukeHHeimn, yem MK3-mogenw, Ho, Kak npaBuno, ropa3go npoLue B uc-
nonb3oBaHuK, 4em obwmre nporpammel MK3 (cMm., Hanpumep, [233]). MeToabl NO3BONAOT BLINOMHATE OLEHKY NpeaensHon
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HecyLLel cnocoBHOCTM NITACTUYHBLIX CMCTEM Ha OCHOBE MpeanonaraeMblx MEXaHM3MOB paspyLueHUa. PopMynnpoBKM 3TUX
MEexXaHW3MOB, Kak NpaBUMo, OCHOBLIBAIOTCA HA COYETAHWW 3KCNEpUMEeHTanbHbIX HabnwogeHuin, Gonee TOYHBIX YUCMEHHBLIX
UMW aHanUTUYECKUX METOMOB, a TAKXe MHXEHEpPHOW oueHke. B pamMkax aTUX METOOOB TAKKe BO3MOXKEH yYeT CMOXHOW
reoMeTpun 1 U3MEeHYMBOCTU XapaKTepUCTUK MPOYHOCTM TPYHTa, MpU 3TOM He TpebylTcA AaHHbIe MO XapakTepucTUKam
HEPa3pYLUEHHOTO rPYHTa;

2) HepocTaTKaMu 3TMX METOAOB ABMAITCA NPUBNKEHHBIA XapakTep pacyeToB W TPyAHOCTW Npu obobeHun pe-
3ynbTaToB, YTO BLIPAXAETCA B HEOOXOAMMOCTU KanubpoBaTh MOAENW ANA KOHKPETHBIX 3KCNEPUMEHTOB U Bonee TOYHbIX
MoZenen B crny4yae HeCTaHOAPTHLIX KOHCTPYKTUBHBLIX CXEM W TPYHTOBLIX Npodunei. Hanpumep, uameHeHusa B npodgwune
MPOYHOCTU TPyHTa, rEOMETPUM AKOPS, HaKMOHEe BEKTOpa Harpy3ku, nepefaBaemoi SKOPHOW NMUHWER, TOMKU KpenneHus
CKoDbl SKOpSA UNKW BUAA HarpyXeHus (anuTenbHOCTb, YacToTa, OTHOLLEHME aMNINUTYAbI LIMKNMYECKON HAarpy3ku K cpegHemy
€€ 3Ha4YeHUIo U T. M.) MOryT NoTpeboBaTb BHECEHWS M3MEHEHMUI B UCXOOHYK FEOMETPUIO NpeanonaraemMoro MexaHnama
pazpyLIeHns;

3) B uenom, MMeeTca OBa NOAX0Aa, KOTOpble MOXHO MCMOMNb30BaTh HA OCHOBE NpeanonaraemMbix MEXaHW3MOB pas-
pPYLLUEHUA — aHanNUTUYECKUIA METOS NPedenbHOre paBHOBECUA Y METOA pacyeTa no npedenbHbIM nnactuieckum nedop-
MauusamM. B meToge npefensHoro paBHoBeCUs NpeanonaraeMblii MEXaHU3M paspyLueHusa 0BbIMHO ONUCBIBAETCH B TEPMU-
HaxX 0fHOrO U HECKOMbKMX reoMeTpuyiecknx napameTtpoB [231]. [pu 3a0aHHbIX 3HAYEHUSX napamMempos ebIroIHIemcs
oyeHka pacnpefeneHua o6beMHbIX CAM, TPaHWYHBIX YCIOBUIA HaNpsKeHWs, a Talkke pacnpeneneHus HanpsKeHun unm
CWIT Ha MOBEPXHOCTAX pPa3spyLLUEHWUs, NOCME YEro BLIMOHAETCA NapamMeTpPUYECcKWili NOMCK reOMEeTPUM, KOTOopasa ny4lle Bce-
ro COOTBETCTBYET YCMOBUAM paBHOBECUA. AHanu3 3agaqv ¢ NOMOLLLID MeToda pacyeTta no npenenbHbIM NNacTUYecknm
nedopmaumam Takke UCNonb3yeT npeanonaraemslii MEXaHW3M pPaspyLUEeHWs, OAHAKO C AOMOMNHUTENBHBLIM TpeboBaHueMm,
YTOBbI MEXaHW3M pa3pyLUeHUs YOOBNETBOPSAN KWHEMATUYECKUM OrPaHUYEHUAM, BKIMKOYAA HECKMMAEMOCTL CBS3HOIO ma-
Tepuana, Hepa3pbIBHOCTbL NepeMelleHi u T. n. [240], [290];

4) Ha pucyHke A.27 npeacTaBneHa cXxeMa BO3MOXHOIO MexaHuamMa paspylleHus. [pyrue BO3MOXKHBIE MEXaHU3Mbl
paspyweHusa obcyxpgatTtea, Hanpumep, B [290]—[292]. B cooTBeTCcTBMM € aHanNM3vpyeMbIiM MEXaHW3MOM paspylleHus
1300paXKeHHbIIl Ha PUCYHKE AKOPb BOCMPUHUMAET BbIAEPrMBalOLLEe BO3EWCTBME 3a CHET CODCTBEHHOMO Beca, TPEHWUS Ha
Bokoson noBepxHocTM U OHC, coBUroBOro W/Mnu BpallaTenbHOro MexaHmama paspyLleHUsa Ha HUXKHEM TOpLE BaKyyMHOM
CBau, NacCHBHOIO M aKTUBHOIO AaBMEHUA IPyHTa, a Takke 0bTeKatoLWwero Kopnyc CBan NoToka rpyHTa B OKPECTHOCTW KOp-
nyca ceau;

1 — UeHTp BpalleHus cBau; 2 — 30Ha NpU3Mbl 06pyLLeHUa (akTUBHOE AaBneHue); 3 — rpaHuua paccMmaTtpuBaemoro o6bema rpyHTa;
4 — npunoXeHHas Harpyaka oT AKOpHOW NWHUK; 5 — 30Ha NpU3Mbl BeliNopa (NaccueHoe gasnedune); 6 — obTekarolmi NOTOK rPyHTa;
7 — CONpOTUBIEHWE BpPaLLEHUIO HUKHEW YacTK CBau

PucyHok A.27 — TpexmepHas cxema BO3MOXHOIro MexaHuama paspyLueHus

5) B HekoTOpbIX MeTodax MpenenbHoro paBHOBECUS Mowadb KpyroBow dhopmbl BOKPYT CBaw 3aMeHsAETcs nps-
MOYTOMBEHUKOM C TOW e NMowiagbio, MpY 3TOM LUMPWUHA NPAMOYronbHWKa NPUHUMAETCA paBHOW AMaMeTpy Kpyra, a
3D-ahheKTbl y4UTLIBAKOTCA C NOMOLLBLIO KOahduumneHToB BokoBoro capura [231];

6) oba meToga — MeToA NpefensEHOro paBHOBECUS M METOZ pacyeTa No npedenbHbIM nnactuyeckum gedopmauu-
AM — Oal0T BEPXHWE rpaHUYHbIE OLEHKW NpeaensHon Hecylwen cnocobHocTy ceau, Tak, YToBbl MUHUMM3UPOBATE Npeenb-
HYI0 HECYLLY0 cnOcoBHOCTL NO OTHOLLEHWIO K FEOMETPUYECKMM NapameTpam U AaTh «Hauny4Lmnin» oTBET NPUMEHUTENBHO
K KOHKPETHOMY MexaHu3My paspylieHusa. OgHako Hanny4ylwMin OTBeT B AaHHOM KOHTeKCTe He Bcerga Brn3ok K «MCTUHHO-
My» OTBETY B CUIY 3aBMCHMOCTW OT MpeanonaraeMoro MexaHuaMa paspylleHus. B yactHocTu, B MeTofe npegensHoro
paBHOBECUS PE3YNETaT HE ABMNAETCH UCTMHHOW BEPXHEW rpaHULEn, ecrnn MexaHu3m He YAOBNEeTBOPSET KMHEMATUYECKUM
orpaHudeHnsamM. OBcyxaeHre aTux MeTOAOB NpuseaeHo B [288];

7) u3BecTeH uUenbli psag KOMMNbIOTEPHBIX MPOrpaMM, Peanusyrowmnx 3T MeTodbl, HO HeT eaunHOW obLenpuHATON
npoueaypbl UNW Kakoro-To OTpacneBoro ctaHgapta. beino nokasaHo, 4TO HEeKOTOpble MOAENW AEeMOHCTPUPYIOT onpe-
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JeneHHble MpeMMmyLlecTBa Npy UCMOMNb3oBaHWM B CPpaBHeHUW ¢ Bonee geTanbHbiMK, HO W Gonee TpygoeMkumu MK3-
pac4eTamu Ans crnyyas paspesa ¢ MArkMMU rmUHaMu Npy pasnuyHon reoMeTpUm SKOPeR 1 pacrnonoXeHWem TOHeK Kpenne-
HWUS SIKOPHBIX NUHUIA [293];

8) aBTOMATU3MPOBaHHbLIE peLUeHus, Moryyaemele Ha OCHOBE 3TWMX MOAXOAdOB, B oblem cryyae TpebyloT cylue-
CTBEHHO MEHbLUWIA 06BbEM MCXOAHBIX AAHHbBIX MO CBOMCTBAM PYHTA W 3Ha4YMTENbHO MEHee TPYA0EMKH, YeM COOTBETCTBY-
towme nporpammbl MK3. Kak pesynstar, OHM MMEIOT 3Ha4MTenbHOEe NPEeUMYLLECTBO NPW NPOBEASHWN NapaMeTpPUHecknx
nccrnefoBaHWiA, a TaloKke Mpy peanusaunun UTepalWoHHbBIX MPoLeayp onNTUMKU3aUMOHHOrO NpoekTupoBaHus. OQHaKko, Kak
ObINO CcKkasaHOo Bbile, TakWe OLEHKW He Bceraa CXOAATCA K NpaBMIbHbIM pesynsraTaM no Hecyllel cnocobHOCTU sKops
Oa¥e npu TWwaTtenbHoM aHanwse. PesynsraTkl, NoMyYeHHbIe HA OCHOBE PasfyHbIX MOCTAaHOBOK 3afayu, MOryT cyllie-
CTBEHHO OTMMYATLCH, NO3TOMY NMPUMEHEHUE NMPUBMUMKEHHBIX MHXEHEPHBIX NOAXOA0B AOMKHO BbITe AOMKHEIM 06pasoM
ofbocHOBaHO B MPoeKTe;

C) MonyaMnupuyeckue MeTodbl — pacyeT CXKaTo-U30rHYThIX 3NEMEHTOB!

1) kak obcyxpaetca B [233], COOTBETCTBYHOLWME MOAENU ABMAKTCA Hanbonee NpUBMMKEHHBIMK, HO B LUEMNOM OHU
caMble NPOCThIe ANA UCNOMNb30BaHWS, €CNK OTCYTCTBYIOT 3hPeKTUBHEIE KOMNLKOTEPHBIE MPOrpaMMel, peanuaytowme MK3,
mMeToAkl MPeAensLHOro paBHOBECUS UMK pacyeTa No NpeaenbHLIM NnacTuieckumM gedopmauunsam. Mogenu TpakTyrTes Kak
NONyamnupu4eckme, NoCKonbKy oTpaxatoT 6azoBble NPUHLMMBI MEXaHWKW paboTkl 3acackiBalOLLENCH CBAW NPW Harpyxe-
HWW BNMNOTh A0 Pa3pyLUeHWs, HO MpK1 3TOM BKIOYAKOT B ce0S pALd aMNMPMYECKWX Npasun Ansa NpegcTaBneHnus ConpoTus-
neHWs rpyHTa. 3T npaewna, Kak npaewno, bonee yskve B 06nacTu CBOEro NPUMEHEHWS, YeM BbllLeyKa3aHHbIe METOAbI.
Hanpumep, oHKU B ABHON hOpMe He cofepxaT MexaHU3Mbl paspyLieHWst rpyHTa, HO BMeCTO STOro npeacTaensiloT conpo-
TUBMNEHWE IPYHTA KaK MEHRAIOLIEECH BAOMb rpaHWLbl NOBEPXHOCTU pasfena «rpyHT—CcBaA» pacnpeneneHve KOHTaKTHbIX
ycunuin. Takue pacnpegeneHns ycunuid TpyaHo oboblwmnTe AN WWPOKOro AManas3oHa rpyHTOBBIX Npodunen, nostomy
KOHKPETHOE peLueHne MOXET BbiTb OrpaHWYeHo, Hanpumep, Nyllb TOMBKO CryYyaemM HOPMAanbHO YNMOTHEHHbLIX TPYHTOB.
MpaBuna NOCTPOEHUs YKasaHHbIX pacnpefeneHuid yeunuii obblMHO OCHOBBIBAIOTCA Ha COYETaHWM 3KCMEepPUMeHTanbHbIX
W aHanuTU4Yeckux pesyneraTtoB. B pamkax nogxoda, B KOTOPOM CBasi MOAEMUPYETCA CKATO-U30THYThIM CTEPIKHEM, TPYHT
NpencTaenseTcs He B3auMoOeWCTBYIOWNMA Mexay coBoi OQHOMEPHLIMU 3NeMEHTaMN TUNa «MPYXKUHA» C HEMWHENHOWN
avarpamMMmon AeopMUpPOBaHKSA, KOTopbIE pasMellaloTcsa BAoN: DOKOBOWM NOBEPXHOCTK cBau. Modenk CxXaTto-M30rHyToro
CTEePXHSA MOXET obecneunTs NonyvyeHre OLEHKW MOSTHOWM AnarpaMmmbl «HarpyXeHue—nepemeLleHmey, BKIoYasa ctagnio
OOCTVXKEHWA MaKCMManbHOW HECYLLEW CNOCOBHOCTHM CUCTEMbI «TPYHT—CBanAY;

2) B MOAENW CKaTo-U30rHYTOro CTEPXHS COMPOTUBMEHWE FPyHTa 3adaeTcs Tak HasbiBaeMbiMu (py)-rpadukamm,
OMWCLIBAIOLWMMI B NOKaneHOM MacluTabe noeBegeHue Hepa3pyLUeHHOro rpyHTa, a Takke MakcKMMarbHY0 HeCcyLLyH cro-
cobHocTb [294], [295]. B dopmynax p—y ansa ceail (cM. 8.5) Ha KpWBbIX NPUCYTCTBYIOT Y4YacTKW pasynpodHeHus (T.e.
CHUWKEHWE CONPOTUBNEHUS FPYHTA NPU NPOAOIMKAOLLEMCH POCTE NEPEMELLEHNS ), OTBEYAIOWME 38 YYeT 3D PEKTOB LMKIN-
yeckoro HarpyxeHua [176]. B [296], ogHako BbiCKka3biBAETCA MHEHUWE, YTO OLEHKW NpeaenbHon Hecylle cnocobHocTn ans
CBal BCeX TUMOB, BKMOYas BaKkyyMHble CBau, AOMKHbLI OCHOBLIBATLCH Ha CTATUYECKUX KPWBLIX p—Yy, Be3 pasynpoyHeHus.
B aToi Mmogenu onpefensiowme ypaBHeHUA AN MOAEMBHOMO CTEXHHSA, ONMparoLLerocs Ha ynpyroe ocHoBaHue (B TOM YMC-
ne, ¢ HENWHEeRHOW auarpammon AedOpMUPOBaHNS) PELLIAIOTCA NO UTEPALIMOHHON CXeMe, NoKa ANA 04epeaHoro 3HadeHus
npuKnagsiBaeMon Harpysku He BygeT JOCTUIHYTO paBHOBECHOE pelleHue. MNonb3oBaTenk MOXET MOCTENeHHO YBenuyu-
BaTb YCUIINE Ha KaxKOAOM MOCheaylowem ware, noka peleHne He nepectaHeT CXOOQUThCS, MPY 3TOM COOTBETCTByLIEee
3Ha4eHne MoXeT BbiTb NPOMHTEPNPETUPOBAHO KaK paspyLleHue;

3) Mogenb CKaTo-M30rHyTbIX ANEMEHTOB MCMONb3YETCA MHKEHepPaMMU-reoTEXHUKaMK Ha MPOTHKEeHWN ANUTenbHOro
BpeMeHW Ansa pacyeTa ceai, NogeepraeMbiXx DOKOBOMY HarpyeHuto. [oaTomMy OHa MMeeT xopollee npakTuyeckoe obo-
CcHoBaHue. Ha npakTuke npumeHsieTcs BonbLUoe KONUMYecTBO NPOrpamMM Mo pacyeTy CKaTO-U30THYThbIX CTEPXKHEN, BKMoYas
nporpaMmMel o6LLEro HasHa4YeHus, rAe CUMbl, @ TakXKe ANEMEHTHI TUNAa NPYXMHA C HENWHEWHOW AvarpaMmmMoin agedopmupo-
BaHWA MoryT BeiTe 3aAaHbl B nobor Touke cean. Kpome Toro, CyLecTByoT Cneuman3vpoBaHHble BEPCUKM PAacyeTHbIX Npo-
rpamm, B KOTOPbIX HEMWHeWHAasa guarpaMmMa HarpyeHusl anemeHTa-npyXuHbl reHepupyeTcs aBToMaTUYeCKW Ha OCHOBE
orpaHu4eHHo No obbemy BXOOHOM MHhOpMaLKMK MO XapakTepucTUkam rpyHTa. Takum obpasom, cylwecteyeT 060CHOBaH-
Haa TeHAEHUMA NO NPUMEHEHUIO 3TUX NPOrpaMM A5 pacyeTa BakyyMHbIX cBai. OfHako HeoBXoauMO yYnTLIBaTE, YTO aTU
nporpaMMel UMeloT cepbesHble orpaHudeHus. Kak ykasaHo B [233], OCHOBHbIMW OrpaHUYeHUsIMM CTaHOapTHLIX Modenen
CXKaTO-M30MHYTHIX ANEMEHTOB ABNAIOTCA Criedyrolwmne:

- WrHOpWpOBaHWe (hakToB, YTO ANEMEHTbI CONPOTUBMNEHWA 3aBUCAT OT CKOPOCTH AedhopMaumMn U HTO ANEMEHTbI Co-
NPOTUBNEHWA B 0bLLEM Cry4Hae cBA3aHbl Mexay coDoW, a aTo MOXKET NPMBOAWTE K BOMbLUMM NOrPeLLHOCTAM NpK pacyeTax,
B MepByto o4epedb AMS OTHOCUTENEHO KOPOTKMX CBalA;

- OTCYTCTBME He3aBWCMMbIX KOMMNOHEHTOB BOKOBOro CONPOTMBREHWS CABWIY Ha aKTUBHOM W MacCWBHOW CTOpPOHe
CBau ANs KOPPEKTHOro yyeTa npv MoAenvpoBaHUM OTNMYaOWWXCH NO BENWYMHE OTHOCUTENBHLIX CABUIOBLIX NEpeMeLLe-
HWIA rpyHTa No CBae C [ABYX CTOPOH;

- OTCYTCTBMWE B3aMMOCBA3WM MEXAY KOMMNOHEHTaMW rOPU30HTaNbHOW U BEPTUKaNbHOW peakummn rpyHTa Boonke boko-
BbIX CTOPOH CBaW, 4TO He MO3BONSAET KOPPEKTHO onuckiBaTh 3eKT HaKMOHHOW CyMbl, NPUNOKEHHOW K sikopto. CeA3sbiBa-
HWE 3TMX KOMIMOHEHTOB (KPUBbIE p—Yy WU [—Z) BO3MOXHO, HO 3TO ObINo peann3oBaHo TONMbKO B OTAENbHbIX criyyvaax [297];

- HanWyve B COCTaBe BXOAHbIX OAHHBIX BEMUYUH, KOTOPbLIE B peanbHOCTU HE Y4acTBYIOT B OLEHKe Hecyllel cno-
COBHOCTK, HanpumMep M3rMbHasa XecTKOCTb CBal U XapakTepUCTMKW rPYHTa B HepaspyLUeHHOM COCTOSHWK, a Takke npeg-
ckasaHvue MOAENbI0 B KAYECTBE peaynbrata BbIXOAHbIX AaHHbIX, HE NpeAcTaBnAlLWmMx ocoboro MHTepeca G TOYKN 3peHns
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pacyeTa, Hanpumep, 3nopbl U3rnbaloLWwero MoOMeHTa W nepepesbiBaloLLMX CUI, a TakKe 3aBUCUMOCTN COMPOTUBMEHWS OT
aedopmauum, kotopble B BonNbLUMHCTBE CNyYaeB He O4eHb TOYHbI. MNockornbKy BonbWWHCTBO CBalW — 3TO NOAKPENNEHHbIE
obonoyku, To BanoyHoe npubnuxeHve B AaHHOW 3ag4ade UMEET COMHUTEMbHYHD LEHHOCTE W B BONbLUMHCTBE cnyvaes
He OnWChIBAET peansHOro pacnpegeneHna HanpskeHuid B cBae. B Takon cuTyauum Gonee agekBaTHOW MOAENbH CBau
ABMAeTCcA Mogens abconioTHO TBEPAOro CTEPXKHSA, KOTOPas € XOPOLUEW CTEMNeHbI0 TOYHOCTU MOXKET BbiTe peanu3oBaHa B
pacyeTax, ecnv B3ATb B Ka4ecTBe u3rnbHow xkecTkocTu cBau (E/) poctatoyHo 6onbloe 3HaqeHne (B [4] u FTOCT P 58773
npvBedeHbl HeKOTopble OOMNOMHUTENbHBIE PeKOMeHAAaLMN MO BbINOMHEHWNIO MPOEKTHLIX PACcYETOoB);

- HemnocpeacTBeHHOe y4acTWe MNPOEeKTUPOBLUMKA B pacqeTax Mo OMNpefeneHWio Hecyllel cnocobHOCTM CcBaM.
B GonblWKWHCTBE NPOrpaMM CXKATO-U30THYThLIX 3NEMEHTOB NpeaensHas Hecyllas cnocobHOCTE onpeaensaeTcs nyTeM npob
1 owwnbok, korga TpebyeTca NOCTENEeHHOE YBEMUYEHWE UMW YMEHBLUEHWE MPUNOXKEHHbLIX CUIN, Noka He BydeT HaWgeHo
MUHUManbHOE 3Ha4YeHWe CUIbl, NPK KOTOPOW MKCUPYETCH YMCMEHHAsA HeYCTOMYMBOCTE PelleHns (COOTBETCTBYIOLLEE 3Ha-
YeHue CUMbl MHTEPNPETUPYETCS, KakK «npeden Npo4HOCTUY );

- Heobxo4MMOCTL MCMOMBL30BAHUS CheLMarnbHbIX 3NeMeHTOB AN MO4enUMPoBaHUA BpallaTenbHOW, BepTUKanbHOM
W FOPWU30HTaNBHON KOMMNOHEHT CONPOTUBNEHNUSA HA TOpLE CBau;

- OTCyTCTBME fBHbIM 00pa3oM BKMIOYEHHbIX 3(hdeKToB, TakMX Kak LEepOXOBaTOCTb MOBEPXHOCTM Ha pasgene
«TPYHT — CBas» W OTPbIB rPYHTA OT NOBEPXHOCTN CBau Ha aKTWBHOW €e CTOPOHE;

4) BrnonHe BO3MOXHO NOCTPOWTL YTOMHEHHbIE ONpeaenAoLwme COOTHOLWEHUSA ANA MOOENN CKaTO-M30rHYTOro CTepX-
Hs1 1 pa3paboTaTb COOTBETCTBYIOLLYIO BbIMMCAWUTENBHYIO MPOrpaMMy, B KOTOPOW BONBLUMHCTBO M3 YKa3aHHbIX OrpaHuyeHui
Bynet npeogoneHo. OgHaKo CTUMYIBI K TaKoW AeATeNbLHOCTM NPakTUYecKu OTCYTCTBYIOT, MOCKOMbKY MMeroTCs Apyrue pac-
YeTHblEe METOALI, KOTOPLIE NPOLLE B peanu3aunn n MoryT BbiTe cneumansHo aaanTUpoBaHe! 4N pacyeTa BakyyMHbIX CBau.

A.11.5.2.2.4 YBenunyeHe NOBEPXHOCTHOIO TPEHWUSI CO BpEMEHEM

Kak onncaHo B A.11.5.2.2.1, nyHKT a), BokoBoe TpeHue Ha 3adaHHoW rMyGuHEe MOXKHO BbIYMCIUTL Kak o, * Sypss-
C TeveHMeM BpeMeHK Nocne YCTaHOBKW AKOpsA DOKOBOE TpeHue yBenMyMBaeTcs 3a cHeT adp(PeKTOB TMKCOTPONUK FPYHTa 1
nepepacnpeneneHna NopoBoro AaBNeHUs Ha MOBEPXHOCTWU pasfena «rpyHT — CBasA», T. €. BCNeACTBUE «OTAbIXa» rpyHTa.
CootBeTcTRYOWME 3PPEKTE OBLIMHO YYUTLIBAKOTCA NYyTEM U3MEHEHWUS BO BPEMEHW 3HAYEHUN KoahduLMeHTa TpeHus,
Ojng- «OTOBIX» TPYHTA B OCHOBHOM CKa3blBAETCA Ha BEPTUKAINbHOW HECYLIEA cnoCOOHOCTM U B MeHbLUIe CTeneHu — Ha
ropU30OHTaneHOM HecylLLUeh cnocobHOCTU BakyyMHbIX cean [298)].

[Mpouecc «oTapixa» rpyHTa MOXET MpoTekaTk No-pa3HoMy BOMM3M 4acTu AKOpSH, BHEAPAOWEWCA B IPYHT 3a CHeT
Beca, M 4acTu MPOHWKAIOLWEN B FPYHT 3a cHeT paspsikeHus. [nsa BakyyMHbIX CBail B BbICOKOMMACTUYHbBIX FMMHAX Npogon-
XWTENbHOCTE CTaduKM «OTAbIXa» rPYHTa MOXEeT ObiTb NPOAOIMKUTENBHON, NMpY 3TOM MOXET HabniogaTbca HeobpaTumoe
CHUXeHWe CONpPOTUBIEHUS COBUIY, BCNIEACTBME Yero npegenbHoe 3Ha4eHne 60KOBOro TPEHUS Nocne 3aBepLueHns cTagum
«OTAbIXa» OKa3bIBAETCH HWKE, YEM UCXOOQHOE 3HAYEHWE CONPOTUBMNEHWNE CABWIY B HEPA3PYLUEHHOM COCTOSIHWK (T. €. Koadh-
huumeHT Tpenma, o;,, meHbLlue 1,0 nocre aaBepLueHnsa CTaguK «OTAbIXa») Kak AnA 4acTy AKOps, BHeApsoWwenca 3a cHeT
Beca, TaK M Ans 4acTu, BHEAPSHOLWENCS 3a CHeT CO34aHNsA paspsKeHus.

CornacHo HekoTopbIM UccnegoBaHuMaM (CM., Hanpumep, [298]), ona 4acTu AKops, BHeAPAIOWENCca 3a CHeT paspsa-
XKEHWRA, ANUTENBHOCTL CTAAWMMU «OTAbIXa» 0BbIYHO MEHBLLE M MPW 3TOM UTOTOBOE 3HaYeHWe npefensHoro 6oKkoBoro TpeHus
HKE MO CPaBHEHWIO € YacTblo, BHEAPAIOLLENCA 33 CYET CBOero Beca. Ha pucyHke A.28 nokaszaHbl NPOrHO3HbIE rpadinkm
TUMMYHOTO Npouecca «oTAblxa» AN BakyyMHbIX fKopel-aHkepos BonbLUOro guaMeTpa B xapakTepHblx rpyHTax Mekcu-
KaHCKOro 3anuea, UnicTpUpyoLWmMe HeonpegeneHHOCTe KONMYeCTBEHHOTO ONUCaHNA CTaauK «oTAkIxay» rpyHTa. MeTogel,
npeacTaeneHHblie B [298] 1 [299], UNNOCTPUPYIOT BO3MOXKHBIE Pasnuynua B NPOACIMKUTENLHOCTH Npouecca «0oTabiXa» 1
B WTOTOBbIX 3HAYEHWSIX NpefeneHON BEMUYUHBI TPEHWS Ha PasnuYHbIX yyYacTkax GokoBoi noBepxHocTW akopsa. Ctagus
«OTAbIXa» rpyHTa BBNM3n 4yactn aKops, BHEAPSIOWENCH 38 CHET CO3AaHNA Pa3psPKEHNS, MOKET NPOUCXOANTE HAMHOTO Bbl-
cTpee, ogHako HeobpaTuMoe CHKEHWE CABUIOBOW NMPOYHOCTY MOXET BbiTh Bonblwe. MeToa, npegnoxeHHbld B [299], 6bin
pa3paboTaH Ans 3abMBHLIX CBal C OTHOLUEHWEM OMaMeTpa K TonwMHe cTeHok MeHee 40. MeToa, onncaHHbii B [298], Bein
npednoXeH Ons OLeHKN BHeOpeHWs 3a cHeT co3gaHus paspskeHus. KoppekTHocTe oboux meTogos TpebyeT 4onomHu-
TenbHOro 060CHOBaHWSA B NPOEKTHOW JOKYMEHTaLMK B Cryyae, ecni OHWU NPUMEeHSIHoTCA 3a npefenamMu avanasoHa HaTyp-
HbIX OaHHbIX, KOTOPbIE U3HAYanbLHO BbINK MCNoMNb30BaHLI NpU KX paspaboTtke. MeTon pacyeTa 3a6UBHbLIX CBa, OTNWYHLIA
OT BhbllUeykasaHHbIx, onucaH B [300]. lNoka He cywecTByeT 0OLUENPUHATON €OUHOW KPUBOW ANAarpaMmbl «OTAbIXa» rpyHTa.

Kak n ansa cnyyan gpyrvx cBaiHbix OyHOAMEHTOB, BbIYMCNEHHOE 3HAYEHWEe MPeaenbHOW HecyLllen cnocobHoCcTM
AKOps cregyeT NOHW3WTb, eCNK NPUMNOXEHUE K aHKEPHOW CBae 3HauMTeNbHbIX MO BENWYMHE YCUMWMIA OXWEAeTCs paHblue
OKOHYaHWUSA CTaguW «OTAbIXa» rpyHTa.

B npouecce BbINOMHEHWS NMPOEKTHBLIX pacHeToB adheKT «oTAbIXa» rpyHTa MOXKET yYMTblBaTbCs no-pasHomy. He-
obxogumasi Hecylwas cnocobHOCTE AKOPA NpPU MPOEKTUPOBaHWW MOXET cdMTaThes obecnedyeHHoW, ecnu cobniogatoTcs
creaytoLlmMe ycroBma:

- BaKyyMHas CcBas paccyMTaHa MCXOOA W3 NMOHWMXEHHOTo 3Ha4YeHUsi CONPOTMBMNEHWA TPyHTa CABWIY OTHOCUTENBHO
0XMOAEeMOro UTOroBOro 3HaYEHWs NOCHe 3aBepLUeHUs CTaguy «oTabIXxay rpyHTa;

- BakyyMHas CBasi yCTaHaBNMBAETCH C CYLUECTBEHHbIM 3aMacoM BPEMEHW OTHOCWUTENbHO MOMEHTa MOCTaHOBKW
NNaByyero COOPYKeHWs Ha TOYKY 3KcnnyaTaumy ana obecnedyeHns 3aBepLUeHUs CTaaum «oTasIXa» Npexae, Yem cuctema
3asKopeHns ByOeT Harpy>xeHa pac4eTHON Harpy3Koi;
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X — Bpems nocne yctaHoBkW (CyT); Y — koadpduumeHT TpeHus o = (DOkoBOE TpeHWe B MOMEHT BpemeHw {)/(conpoTveneHue casury
TPYHTa B HEHaPYLUEHHCOM COCTOSHWM);
a — o = 0,3 B xoge yctaHosku akopsa, o = 0,65 8 mMomeHT BpemeHu, cocTtaenstowero 90 % oT MoNHOW ANUTENbLHOCTU CTaanu
«otabixa» ([298]); b — ycpeaHeHHas kpueas AnNs cnydas: guametp ceaum paeed 1,83 m (6 cyToB), TonwmHa creHkn paeHa 46 mm
(1.8 aonmos) [299]

PucyHok A.28 — lMpumep yBenuyeHnsa KoaguuMeHTa TPeHUs CO BpeMEeHeM

- B CNny4ae, ecrn MHTepBarn BpeMeHU MeXay MOMEHTOM YCTAHOBKW CUCTEMbl 3aSKOPEHUS M Ha4anoM Jo0buK He-
NMPOOOMKUTENBHLIA, B KAYECTBE HArpy3oK MOTyT MPUHUMATLCA MOHWKEHHBLIE 3HAYEHUS PACHETHLIX IKCTPEMATbHBIX BO3-
OEVCTBUIA, OLIEHKA KOTOPLIX JOMKHA BLINOMNHATLCS HA OCHOBE BEPOATHOCTHOIO aHanuaa.

A.11.5.2.2.5 B3aumocBA3b MeXAy ropu3cHTanbHON N BEPTUKaNbHONM HECYLLEN CNnOCOBHOCTBIO

Korga BakyyMHbIA AKOpb-CBaA MPOTMBOCTOMT PacqeTHbIM BO3AENCTBUAM, BEPTUKAINbHLIE U FOPU3OHTASbHLIE KOM-
MOHEHTLI HECYLUEN CNOCOBHOCTMU AKOPSA He 3aelCTBYHTCA HesaBucumo. PakTop B3aMMO3aBMCUMMOCTM BEPTUKANIbHOW U
FOPU30OHTalNbHON KOMMOHEHT HECYLLEN CMOCOBHOCTN B HEKOTOPLIX CINy4Yadax MOXEeT UMETb CYLLECTBEHHOe 3HaveHue. Mc-
cnefoBaHWs MoKasanu, YTo MpW yrmax HakrnoHa SKOPHbIX CBA3EKM K TOpWU30HTY Ha YPOBHE SKOPHOW ckoDbl B AuanasoHe
15°—45° Hey4eT gaHHOro hakTopa MOXeT NPMBOAWUTE K HEKOHCEPBATUBHBIM pesynstatam ([231], [240]).

O6cyxgaemblii HUXKE NpUMEp NPUBOAMUTCS TOMBKO B KAYECTBE WMNMKOCTpaUUM 3Ha4YMMocTu chakTopa B3aMmMo3aBu-
CUMOCTU, U ero He crnegyeT UCMoNMb30oBaTh HEMOCPenCcTBEHHO AN pacyeToB. Ha pucyHke A.29 npuBeneH npumep aua-
rpaMMbl paspylleHusa (MpedenbHOW Hecyllen CnocoBHOCTU AKOpA-CBav) B YCINOBUAX OBYXKOMMOHEHTHOMO HarpyKeHus,
KOTOPbIVM TUMWYEH [N 3acacblBalOLLMXCA CBAN C OTHOLIEHWEM ANVHbI K AMaMeTpy, paBHbIM 5, AN rPyHTOBOTO OCHOBAHMWSA
C NMUHEHLIM NpodMemM CONPOTUBMNEHUS CABUTY WU HU3KUM 3HAYEHMEM COMPOTMBMEHWEM COBWrY Ha YPOBHE MOPCKOTO HA.
AxopHas ckoba Ha kopnyce cBauw 3arnybrneHa B MOPCKOE OHO NPUMEPHO Ha ABe TPeTW OT ANWHbI cBan. Ecnun akopHas
TNUHWA NepenaeT NPeMMyLLECTBEHHO BEPTUKANBHOE YCUnue (Yron Ha YPOBHE SKOPHOW CKOBLI HaxoauTcs B AuanasoHe oT
40°—45° oo 90°), TO pexu1M paspyLleHUs KOHTPOMMPYETCA BEPTUKANbHbLIM BblAepruBaHUeM U MODUNN3YeTCa NpakTUYecKkn
100 % BepTHKanbHOW HecyLLen cnocobHOCTH. AHANOIMYHO ECNK NPUIOXKEHHAS CUNA MMEET B OCHOBHOM rOPU30HTalbHYH
KOMMOHEHTY (yron Ha ypoBHe fIKopHOW ckobbl cocTaenaeT oT 0° oo 15°), To pexum pazpyLleHus KOHTPONMPYeTCA ropU3oH-
TansHbIM NpoTackMBaHMem npu mobunuaaumm okono 100 % ropraoHTanbHOW Hecyllel cnocobHocTK cean. B atom cnyvae
MakcumarnbHas ropu3oHTansHas Hecywaa cnocobHocTe akopsa B 1,8 pasa Gonblue BEpTUKANbHOW HECYLLEW cnocobHocTw.
Ecnu, ogHako, yron SkopHoW NMUHUW Ha ypoBHE AKOPHOW ckobbl HaxoauTea B AuanasoHe 15°—40°, To 3HavyeHuss HecyLlen
CcnocoBHOCTU KaK B BEPTUKANbLHOM, TaK 1 TOPU30OHTANBHOM HanpaeneHUM MeHbLUIe MakCUManbHbIX 3Ha4eHWIn. B npuesener-
HOM Ha puUcyHke npumepe Mobunuayetca Tonbko 90 % MakcuManbHON BEPTUKANBHOM HECYLLEN CNOCODHOCTK, a 3HaYeHne
rOpPU30HTamNbHOM HecyLlel cnocobHocTh ymeHbLliaeTcs ¢ ucxogHeix 180 % po 150 % no OTHOLIEHWUIO K BEPTUKASIEHOW He-
cyllei cnocobHocTU.

Ouarpammbl paspylleHWsi B yCroBUaxX ABYXKOMMOHEHTHOro HarpyxeHust bonee getaneHo obcyxaatotea B [307],
[302].
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3Ha4YeHWe BEPTUKANLHON NpedernbHOW Hecyllei cnocoBHOCTM AKOps AN YMCTO BEPTUKANMBHOW Harpysku

MpumeyvaHnn

1 MNpuBegeHHas guarpaMMa paspyLUeHUs HOCUT UMNMNKCTPaTUBHLIA XapakTep U He NpefHasHayYeHa Ans Wenonb3o-
BaHWA B pacyeTax.

2 Yron HaknoHa SKOPHOW NMHUK Ha ypoBHE CKODbI AKOPS M3MepAeTcs OT ropu3oHTanu.

PucyHok A.29 — lMpumep guarpaMmbl paspylleHus B YCIOBUAX ABYXKOMMOHEHTHOTO HarpyeHus

A.11.5.2.2.6 KoaddmumeHTsl 6e3onacHOCTM ONA BaKyyMHbIX aHKEPHbIX CBal

KoathdbuumeHTsl HezonacHOCTM MO Hecywel CrnocoBHOCTW, onpedenseMble Kak BblYMCMEHHbIE 3Ha4YeHws Oep-
Xalen cunbl, NoAeNeHHbIe Ha MakCUManbHYH CUMy B SKOPHOW NWHUWM NpWM AWHaMU4YeCKOM pacyeTe, MNpuBeLeHbl B
FOCT P 58773—2019 (mabnuya 7) onsa oceBoro u 6okoBoro HarpyxeHus. Npu HasHadveHun Kb ang criyyas oceBoro
HarpyxeHus y4uTeIBAETCH, 4TO CBas-aHKep B OCHOBHOM HarpyxeHa Bbl4epriBatoLLei Harpy3kom, U No3TOMY GOOTBETCTBY-
loLLMe 3HaYeHUs Bbille, YeM ANA CBaW, HarpyXeHHbIX cxatueM (T. e. BgaBnMBaloLei Harpy3koin). MexaHWam paspyLeHuns
npv BOKOBOM CMELLEHWUN CBaW CYATAETCA MEHEE OMAacHbLIM, YEM MpY BEPTUKANEHOM (NpW BbIAEPrMBAHUN), NO3TOMY ANs
BokoBoM HecyLern cnocobHocTU pekoMeHaoBaHbl Gonee Hu3kve 3HaveHns KbB. YkasaHua no pacyeTy Hecyllen cnocoGHo-
CTW C y4eTOM (hakTopa B3aMMOCBA3M MeXJy BEPTUKANbHOW M rOpU30OHTaNbHOW KOMNOHEHTaMK NpuBedeHsl B A.11.5.2.2.5.

Beibop 3HayeHust Kb ons BbIMOMHEHWS pacyeToB OOMKEH y4uTbiBaTk AeTanu MexaHu3ma paspylleHUs CUCTeME
«CBasi — rPyHT», KOHTPONMPYIOLLErO HECYLLYIO cNOCOBHOCTb, @ HE TOMNBKO BENUYKMHY YINa HAKNoHa AKOPHOW CBA3W B TOYKE
CcoeauHUTENBHON CkoBbl. XOTS yron HAKNoHa CBA3W M MEXaHW3M paspyLUeHUs B3aMMOCBA3aHbl, Apyrue napamMeTpbl, Takue
KaK XapakTepuCTUKW paspesa rpyHTa, reoMeTpus Koprnyca SKOpS-CBau U pacrnonoXeHve AKOPHOW CKOBbI TakKe BaHbl
ANsi KOPPEeKTHOro onpederneHust KONMMYeCTBEHHbIX XapakTepUCTUK MexaHuama paspyleHus. [ns pacyeTHbIX cuTyauumn,
Korga pacyeT fKOpsA-CBaw KOHTPONMpyeTCcs NPeuMyLLeCTBEHHO OCEBON HECYLUEel CNocoBHOCTRIO (Ha BblgepruBaHue) unu
npenMyLLecTBeHHO GOKOBOW HECYLLEl CNOCOOHOCTEI0, MUHUMAanNbHLIE 3Ha4eHns Kb cnegyeT HasHa4aTk B COOTBETCTBUM C
TOCT P 58773—2019 (mabnuya 7) He3aBUCUMO OT YITa HaKMoHa SIKOPHOMW CBSA3U Ha ckobe.

B cutyauuu, korga no oT4enbHOCTU HU KPUTEPUIA OCEBON HEcyLLEen cnocoBHOCTH, HU KpUTepuin BOKOBON HecyLlen
cnocoBbHOCTW He ABNAIOTCA ONpeaensaiowyMI AN NpoeKkTa ceau, AnA HazHadeHns kombuHuposaHHoro Kb pekomeHayeTcs
npuMeHaTe hopmyny (A.79). MNMpu 3agaHHbIX rEOMETPUM KOPYyCca aHKEPHOW CBauM, PacnonoXeHUn SKOpPHOKW CKODbI 1 xapak-
TEPUCTUKAX FPYHTOBOIO paspe3a KOMBWUHMPOBaHHbIM KB MOXET ObITb BbIMUCIIEH CneayroLwM obpasom:

- €M 0 S 050041, TO FOS o pined = FOSiaterar

- ecnm 0 > 0,5, Foscombined = FOSaxiai’

- ecnu HIateral sbs eaxiai' TO

Foscombined = Foslateral +[(6— ela\teral)"{((']zzmial - 8Iaterai)] . (Fosaxial - Foslateral)! (A.79)

roe FOS. mbined — KOMBUHUPOBaHHBIN Kb;
FOS, iera — KB ans 6okoeoro cmewenua no FOCT P 58773—2019 (mabnuya 7),
FOS,,;5 — Kb ansa ocesoro cMmellenuns no FOCT P 58773—2019 (mabnuua 7);
f — yron HaknoHa CBA3W K TOPU3OHTY Ha YPOBHE PACMONOKEHNSA AKOPHOM CKOBbI;
Blateral — 3HAYEHVE YITa HAKMOHa CBA3W K TOPU3OHTY, HUXE KOTOPOro mpefdenbHas Hecylas crnocobHoCTb
onpegensieTcs npeMMyLLecTBeHHO BOKOBOM HecyLl el cnocoBHOCTLIO;

eaxiai — 3HavyeHWe yrna HakfloHa CBS3WM K FOPWM3OHTY, BbILLUE KOTOPOro npefenbHas Hecyllas cnocoBHOCTb
onpegensieTcs npeMMyLLecTBEHHO OCEBOW HeCyLLel CNOoCOBHOCTLIO.
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MpumeyvyaHune — OceBas HecylLas cNnoCOOHOCTL COOTBETCTBYET PacYeTHOM CUTyaLMM NPW YUCTO BEPTUKAmMb-
HbIX BO3OEWCTBUAX.

Ha pucyHke A.30 unnioctpupyeTcs OManasoH NpMMEHMMOCTM pasHblX KOMMNOHeHTOB dpopmMynbl (A.79).
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PucyHok A.30 — Bbluucnenve Kb kak doyHKUMM MexaHn3ama paspyLleHus

A.11.5.2.2.7 CrneunankHble acnekTbl MPOEKTUPOBaHNA

lNpoekmupoeaHue sKkopeu-ceall sensemcsa MHo2oghakmopHou 3adadvel u mpebyem yyema pasfnudHbix crieyuarsis-
HbIx acnekmos. Huwxe npueodamcs pekomMeHOayuu 0mHOCUMEebHO HEKOMOPbIX U3 HUX:

a) hakTop 3aKpLITOrO UMK OTKPLITOTO BEpXa SKOps-CBau:

- BEPX AKOPS OOMKEeH OCTaBaThbCs repMeTUYHBIM B TEYEHME BCcero nepvoaa paspaboTku MecTOpOXOeHWs, ecru
OCHOBOW ans pacyeTtos aenaetcd OHC Ha HUXKHEM KOoHLe cBau;

- CregyeT yYuThiBaTh YBENWYEHME CO BpEMEHEM TPEHUA HA DOKOBOI NOBEPXHOCTW CBau BCNeACcTBME pOCTa Conpo-
TUBMNEHWUA COBUrY U3-3a adbhekTa «oTAbIXa» rpyHTa, NoatoMy 3HadeHue adpcekta OHC cHuxaeTes, a TpeboBaHue obe-
CMEeYUBaTh repMETUYHOCTL BEPXHEN KPLILLKU CBaU MOXET BbITh CMSAMYEHO;

- AN AKOpen ¢ NPperMyLLECTBEHHO rOPU30HTaNbHbLIM HarpyxeHMemM repMeTUYHOCTL KPBILLKA HE CTOMb BaXKHA ANA
obecneyeHUs HecyLLeln cnocobHOCTK, MO3TOMY BEPXHASA YacTb CBau NpU Hagnexawem 000CHOBaHUM MOXKET DbITb CHATA
nocne ycraHosku [303];

b) thakTop aHM30TPONKMM NPOYHOCTHLIX XapaKTEPUCTUK:

- pacyeT Hecyllel cnocobHOCTM AKOpSA-CBan crneayeT BbINOMHATE C Y4ETOM aHWM30TPONUM CONPOTMBIEHUS COBMIY,
nopoxaaembie KOMOUHUPOBAHHLIM XapakTEPOM UCTOPWUW HAarpyXeHUs, BKIIOYALLENH CTaAMu CTaTUYECKOrO U LIMKMNYECcKo-
ro HarpyeHus;

C) BHYTPEHHWE KOMbLEBLIE 3MEMEHTbI XKECTKOCTI:

- B cry4Yae OANUTENbHBIX BO3AENCTBUIM BLICOKOW MHTEHCUBHOCTW U ANS 3acacbiBaOLLUXCA CBall, HE TepMeTUanpye-
MbIX CBEPXY, BaXXHbIM aCNeKkTOM HecyLlel cnocobHOCTU ABMSETCA MOBEPXHOCTHOE TPEHUE HA CTEHKAX BHYTPEHHEN D0oY-
HOW KOHCTPYKLWHK;

- TPEHWE Ha BHYTPEHHUX CTEHKaxX MOXET ObITb 3HAYUTENBHO HUXKE UCXOOHOMO COMPOTMBINEHUA CABWUTY B peaynsrare
HapyLleHUss CTPYKTYpPbl TPYHTA B NPOLIECCE YCTAaHOBKU AKOPS-CBaW, OCODEHHO ecnuv y CBau eCTb BHYTPEHHUE 3MEMEHTHI
KECTKOCTH;

- ONSA CBaW C KOMbLEBLIMW 3MEMEHTAMU XECTKOCTW MKUHA U3 BEPXHEW 4acTM MPYHTOBOrO OCHOBAHWUSA, BO3MOXKHO,
CMeLLlaHHasi C MOPCKOI BOAOW, MOXET ObITh 3aiepaHa B NPOCTPaHCTBE MEKAY 3NEMEHTAMU HKECTKOCTU U CMPOBOLMPO-
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BaTb HWU3KYH HECYLIyH cnocoBHOCTL Npu Donbluei rmybuHe BHeapeHua. Kpome Toro, B Takux crny4vasax MycToThl B Mpo-
CTpaHCTBE MEXY KOMbLEBLIMU 3rIEMeHTaM1 MOTYT TakKe BbICTYNaTb B pONu KaHanoB gpeHupoBanua [233], [239];

d) dopmupoBaHue 3a3opa BOons GOKOBOW NOBEPXHOCTH;

- BAOMNb NOBEPXHOCTM CBaW CO CTOPOHLI 30HBI aKTWBHOIO AABMEHWA IpyHTa (T. €. Ha «3afHel» CTOPOHE CBau) MOXET
obpa3oBaTtbCA 3a30p;

- hopMUpOBaHMEe BO3MOXKHOIO 3a3opa XapakTepusyeT oguH 13 (hakTOpOB HeonpeaeneHHOoCTU Npu NpPOeKTUpoBa-
HWW, €CIn TOMbKO HE MMEET MECTO ClyYain MATKOW MMUHbLI C BNM3KUM K HYNEBOMY 3Ha4YE€HUEM NMPOYHOCTM Ha NMOBEPXHOCTH
MOPCKOTO IHA — B 3TOW CUTyauuM 3azop He obpasyeTcs;

- MpW BLINMOMHEHUW pacyeToB CredyeT caenaTte 060CHOBaHHBIE KOHCEPBATUBHLIE OOMYLLEHWSA O BEPOSTHOCTM dop-
MUPOBaHWA 3a30pa;

- pekoMeHayeTcs AnA yyeTa yKasaHHoro haktopa HeonpeaeneHHOCTU PacCMOTPETL pa3MeLleHne cKobbl AKopa «B
3anac» HWXe oNTUManbHOW rMyOuHbl ee KpenneHusa Ha HEeKOTOpoe paccTosHue, YToObl 0becnevnTs B XO4e Harpy:KeHus
CMelLgHNe BEPXHEro Kpas aHKepHOW AKOPHOW cBau «Hazan» (B HanpasneHuK, NPOTUBOMNOMNOXHOM NMPUKPEnnIeHHoW AKop-
HOW CBA3W) ANa npefoTBpalleHns obpa3oBaHua 3a3opa;

€) MOHTaXHbIe JOMNYCKNU:

- PEKOMEHOYETCA BKIIOYATH OXUAAEMbIE MOHTaXKHBIE AONYCKM (MO HAKMOHY W a3nMyTy) B pacyeThl AKOPHOW CBaw,
Tak KaK HaKkMoH 1 BHEMIOCKOCTHOE Harpy)XeHMe MOryT CHUKaTb ee Aepallylo cnocobHOCT;

f) n3MeHeHWA HapyxHOro AnamMeTpa:

- W3MEHEHWe HapyXHOro AuameTpa cBau C rmyOuMHOW MOXKET YMeHbLUaTb NPOYHOCTL CLEMNMEHMS C FPYHTOM Ha Ha-
PYKHOW NMOBEPXHOCTW CBau;

- B LEnom, npu oTcyTcTBMM yOeauTenbHbIX JONOMHUTENBHBIX apryMeHTOBR, peKoMeHayeTcs naberats NpuMeHeHus
AHKEPHBIX AKOPHBIX CBaN C NEPEMEHHbBIM HAPYXHbIM OMaMETPOM KOpryca cBau;

g) necyaHble MpoCcnou:

- eCrny B TpyHTOBOM pa3spe3e OCHOBaHWA MMEKTCA NecyaHble NPocnou, 3T0 MOXET OKasbiBaTb CYLLECTBEHHOE BMU-
AHME Ha HecyLlyr cnocoBHOCTL AKOPHOW cean. PekomeHayeTcs NPOBEPWUTL COOTBETCTBYIOLLMMK pacyeTamu, 4To necya-
HbIE CIOW He BbI3LIBAKT YPE3MEPHOTO APEHNPOBAHUA U NepepacnpeaerneHs NopoBoro AaBneHns, YTo MOXET HEeraTUBHO
noenuaTe Ha OHC, ocobeHHO, B pacyeTHbIX CUTyaLUAX, KOraa AKopb NOABEPKEH OMTMTENBHOMY HarpyXeHuK (CM. Takke
A.11.5.2.2.1, nyHKT €);

h) paccTosHus mexagy mecTaMu YCTaHOBKK:

- Npy HeOBXOOMMOCTN N3BMNEYEHUS YCTAHOBMNEHHOW AKOPHOW CBau W ee NOBTOPHOM YCTAHOBKW, pacCTOAHUE MEXOy
npeflwecTBYIOLEN U NOCNEeaYIOLLEN TOYKaMK YCTAHOBKM JOMKHO 0DecnevymBaTh OTCYTCTBME BNUAHUA adcpeKTa HapyLUeH-
HOCTW rpyHTa B NEPBOIW TOYKE HA paboTy CBau B HOBOW TOYKE MPW BCEX PACYETHLIX BO3OEWCTBUAX;

i) AnuTenbHble BO3AEACTBUA:

- NPV MPOEKTUPOBAHUM AKOPHLIX CBal CriefyeT pacCMOTPETb BO3MOXHbIe 3(pdekTsl AeWCTBUA ONUTENbHBLIX Ha-
rpy3ok (Hanpumep, achdekTbl MON3Y4YECTU IPyHTa B pe3ynsTate BO3AENCTBUA KOMbLEBLIX TEYEHWIA) U BENUYUHBI Nepuoaa
LIMKMUYECKMX HArpy30K, KOTOPbIE MOTYT B pa3nUyHON CTENEHU BMUATE Ha HECYLLYIOD cNocoBHOCTL CBal;

- NPVYMEPbLI CHUXEHWUS HEeCYLLEeW cnocobHOCTU B 3aBUCMMOCTU OT ANUTENLHOCTU AENCTBUSA HArpy3ku OnA BepTu-
KarnbHO Harpy>KeHHbIX CBan Ans cry4vasn rMmUHWUCTbIX TPYHTOB npueedeHbl B [230] onst ycnoeuid MekcukaHckoro 3anvea;

j) obpasoBaHue TpaHLWeN Ha MOPCKOM OHE OT ABWKEHWA ¢ BONbLIOR amnnuTyaon NpUMbIKaKLWEero K cBae y4yacTtka
AKOPHOW NUHWHK;

- OBWXEHWs ¢ DOMbLUOW aMnnUTYOOW 3arnybneHHoro B AOHHBIA MPYHT y4YacTka AKOPHOW Lenu B cMcTeMax 3asKo-
PEHMA C HATAHYTLIMW AKOPHBIMU CBA3AMM MOTYT Bbi3BaTb BONM3M BaKyyMHbIX CBaii 0bpasoBaHve BonblUMX TpaHLen B
MOPCKOM [HE, MPOCTUPaLLMXCH, BO3MOXKHO, 40 YPOBHA pacnonokeHna akopHou ckobel ([304], [305]);

- NpV NPOEKTMPOBAHUM CUCTEMbI 3aAKOPEHWA NOTEHUMaNbHYK BO3MOXHOCTL 0Dpa3oBaHus TpaHLUel pekoMeHay-
ETCA 0Tpa3uTb B COCTaBE PACYETHLIX CUTyauWid; MpU HeobXoouMOCTH, BNNsHME 00pa3oBaHWa TpaHLUEW Ha AepKallyto
cnocobHOCTL CBau CriedyeT yuuTbiBaTh B pacyeTax, a COCTOAHME TpaHLIeW AOMMKHO OblTb NPEeaMETOM reoTEXHUYECKOTO
MOHWUTOPUHIa B X04e perynapHeix obecnegosaHuin [305].

[1lna KOppeKTHOro pacyeTa BakyyMHOW CBauW BbILLENEPEYUCNEHHbBIE aCNeKTbl AOMMKHbI ObITb PACCMOTPEHLI COBMECT-
HO. BcneacTtBue CrOXHOCTM aHanM3a Hecyllell cnocobHOCTM BakyyMHbIX AKOPHbLIX CBail BOMbLUIOrO pa3mepa, npegHa-
3HaAYEHHbIX 48 CTaUMOHAPHBLIX CUCTEM 3asKOpeHUs, HeobX0OUMO BbINOMHEHME CNeLvanbHbIX re0TEXHUYECKMX PacYEToB.

A.11.5.2.3 OcHOBHble acneKTbl pacdeTa KOHCTPYKTUBHOW NMPOYHOCTH

MeToouyeckue ykazaHua U KpUTEPUIM MPOEKTUPOBaHUA AMNA pacyeTa KOHCTPYKTUBHOW NMPOYHOCTH BaKyyMHbIX SKOP-
HbiX cBan npusedeHsl B [OCT P 58773. B HacTosilleM NognyHKTe 0OCYXAalTCA OCHOBHbIE acneKTbl, KOTOPbIEe HYKHO
YYMTBIBATE NMPU NPOEKTUPOBAHUM KOHCTPYKLMIA B YACTU rE0TEXHNYECKNX PACHETOB.

KoHCTpyKUWSI BakyyMHOW CBau 1 BCMOMOraTernbHble MOHTaXHbIE NpucnocobneHns [ormkHel ObiTe paccynTaHbl Ha
MaKkcUManbHbIE pacyHeTHbIE BO3OEWCTBUS, BbI3bIBAEMbIE MOTPY304HO-PA3rPY304HbIMKM paboTamu, TpaHCNOpPTUPOBKOW,
NoabLEMOM, YCTAHOBKOW B BEPTUKANbHOE NONOXEHWe, CMYCKOM, 3arnybneHnem, peMoHTOM 1 M3BneyveHnem (Npu Heobxo-
AONUMOCTH).

[na ctagum BHeOpeHUsa SKOPHOW CBaKn AN pacyeTa CTEHOK KOpPyca M KOHCTPYKLUMM KPLILLKK CBau cneayeT Ucnonb-
30BaTh NPVMHUMAEMOE Ha BEPXHEN rpaHnLEe 3HAaYEHNE paspsiKeHUs BHYTpY cBaun, Heobxoaumoe And 3arnybneHusa cean Ha
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pac4yeTHyK rmyBuHy. OgHako UCrnonk3yeMoe MakcuManeHOe 3Ha4YeHve paspsiKeHus Mpu BAABMMBaHWWM CBaw He JOIMKHO
MPEeBbILLAaTE 3Ha4YeHWA, NPU KOTOPOM MPOWUCXOAMT NOABEM BHYTPEHHEN FPYHTOBOW NpobKu.

Ecnuv n3BsneveHve aKopHOW cBau NpeanonaraeTcs NyTeM NoBbILIEHWA OABNEeHUs No ee KPLIWKOW, TO B pacyeTax
CTEHOK KOopryca CBau M KOHCTPYKLUMK ee KPbILLKKM crnegyeT yY4ecTb MakCMMankHO BO3MOXHOE B MPOLEcce U3BMeYeHUs BHy-
TPEHHee JaBreHune.

Kak npu npouenype 3agasnvBaHvA, Tak W W3BMEYEHUA, MakCMManbHOE 3Ha4YeHvWe nepenaga AasneHws cregyet
onpefensTe Ha YPOBHE, HE MpeBbILLaLWEM 3Ha4YeHne, NPy KOTOPOM 06ecrneymBaeTcs KOHCTPYKTUBHAsA MPOYHOCTL KOpMy-
ca sKops. YkasaHus no nNpoYHOCTM NpW NMpoaofibHOM U3ribe 3acackiBaloLUUXcs cBail NpuBeaeHb! B [306].

A.11.5.2.4 YcTaHoBKa 3acachklBaKLUMXCA AKOPHLIX CBal

Yto6bl BepudMLMpOBaTE YCMELLHYO YCTAHOBKY 3acachiBalOLMXCA CBa M COOTBETCTBME PACYETHBIM JONYLLUEHUAM
ONs CTauNOHaPHBIX N BPEMEHHBIX CUCTEM 3asKOPEHWs, B XO4€e YCTaHOBKW JOMKHbI OTCMEXMBaTLCHA W PErMCTPUPOBaTLCH
crnegyoLime daHHble:

- MaeHTUdMKaLWA KOHCTPYKLMW U CcBawn, rMybuHa MOps W 3TanoHHas BbICOTHas OTMETKa NokasaHWi MapKUpOBOK
BHeAPEHWUs CBau;

- hakTM4yeckoe paccTosiHWE OT NPOEKTHOW TOYKM YCTAHOBKM CBau (C ykazaHWeM A0MNYCKOB YCTaHOBKM);

- BHegpeHue cBav nog AencTenem cobCTBEHHOM Beca,;

- pacyeTHbIM Nepenan AaBneHws Npy YCTaHOBKe, C NONpaBKoW Ha NoTepu rMapasnyMyeckoro AasneHnst B HAaCOCHON
cucTeme;

- (hakTUYecKn JOCTUIHYTas rMmyBuHa BHegPeHNA (C yKa3aHMeM pacveTHOro 3HavYeHus BHeapeHus);

- pacxop B rMapaBnvyeckor CUCTEME W CKOPOCTb BHEAPEHWA CBawu,;

- [arta v Bpems Hadana v OCTaHOBKW BHeApPeHWs, BKoYas ANUMTENbHOCTE 3Tana «oTabixa» rpyHTa;

- OTKMNOHEHWe OCcK CBaw 0T BEPTUKANM (C YKasaHWeM MOHTaXHOro fonycka);

- OTKNOHeHWe PaKkTUYEeCKOoro NoMoXeHWs AKOPHOWM CKobbl MO a3uMyTy (C yKasaHWeM MOHTaXHOro Jonycka);

- BCe 3aMeYeHHble 0COBEeHHOCTH NoBedEeHUs1 CUCTEMBI «CBasi—TPYHT» B XO4e YCTaHOBKM.

[na cTaunoHapHeIX CUCTEM 3aaKopeHWUsa o0BbIYHO AONONMHUTENBHO OTCNEXWUBAKOTCS U APYrMe napameTphbl, BKMoYasn
YCTOWYMBOCTL FPYHTOBOIN MpobKu Ha Beex rmyBuHax, a Takke TOMWMHA rPYHTORON NpobKM M ee BLICOTHAs OTMeTKa npu
OKOHYaTeNbHOM 3Ha4YeHWK BHEOPEHWS CBau.

A.11.6 MNeoTexHMYecKne pacyeTbl ANA cny4as NnyXHbiX AKOpen

A.11.6.1 OcHoBHEIE NONCXEHUA

Ona nnyxHbIx AKOpern Hecylwan cnocobHocTe (AepKalian cuna) 4acTo onpefensaeTca Kak npedensHoe 3HaveHvue
BbIAEPrvBaroLLen CUIbl, KOTOPOE COOTBETCTBYET YCUMNMIO B AKOPHOW CBA3W, NPW KOTOPOM peann3yeTcs paspyLleHne rpyHTa
BBnnan akopsa. MNMocne poctmxkeHus NBC nnyxHbI SKOPb HAYMHAET NPOOBWIaTbCA CKBO3b FPYHT B 0OLEeM HanpaBneHun
cBA3K 0e3 yBenu4eHus COMPOTMBIIEHUS UMK C NOCTENEHHbIM ero ymeHblleHneM. OOHako AnA HeKOTOPbIX KOHCTPYKLWIA
MAYXHBIA SKOPb Ha4YMHAeT AOMOMHUTENBHO 3arnybnaTecA Nocne NOBTOPHOMC MPUMOMEHWA Harpy3ku (T.e. Korga cuna B
SIKOPHOW CBA3W NpeBbllaeT HavdaneHyto NBC), noka oH He gocTuraeT Gonee NPoYHOro crnos rpyHTa, rge obecneyeHo co-
NPOTUBIEHWUE YBEMWYEHHOW HarpysKe.

MBC nny»Horo skops ABnaeTcs yyHKUWEN CNeayoLWmMX napaMeTpoB:

- COMpPOTMBREHWE COBWUIY HeAPEHWPOBAHHOTO rPYHTa Ha MOBEPXHOCTU Nanbl AKOPS;

- nnowadb NPoeKLun nanel AKops;

- chopma nanki;

- K03h(pMUMEHT HecyLlen cnocobHoCTK;

- mybuHa BHegpeHus.

Mpw onpegenexnn NBC akops cnegyeT y4nTbiBaTh HAPYLUEHHOE COCTOSIHWE rPyHTa BCIEACTBUE pasBUTKA MpoLec-
ca paspyLleHns. ekt HapyLeHHOCTU 0BbIYHO YYNTLIBAETCA B (DOPME IMMUPUYECKOrO NOHMXKatoLWero koaddrumeHTa.
Beibop 3Ha4eHuin gaHHoro koadduureHTa JOMKeH OCHOBLIBATLCA Ha HAAEKHbLIX AaHHbIX UCNBITaHUA M COOTBETCTBYHLLIMX
ncenegoeaHunin. Kak npaemno, 4Tobbl MHULMMPOBATE PEXUM IMyOUHHOIO paspyLUeHWs ryBuHa BHegpeHWs NyXHOoro SKo-
ps B rMuHe gomkHa 6biTe npuMepHo B 4,5 pasa 6onblue WWpuHbl (T. €. MEeHbLUEro pasMepa B nnaHe) nansl. Ecnn okoH-
yatenoHasa rmybvHa He co3gaeT pexum rmyOBuHHOro paspylueHus, KoaduUMeHT Hecylehn cnocobHocTM gormkeH BbiTe
COOTBETCTBEHHO MOHWMXEH (CM., Hanpumep, [274]).

Mny>xHble akopst obecne4vnBaloT BbICOKUIA ypOBEHb Aepallein cnocobHocTu 3a cyet 3arnybneHus B cnov Gonee
npoYHoro rpyHTa. [NoaTomy B xofe ycTaHoBKM sikopst HeoBxoauma TouHas oueHka rmyBuHbl ero BHeApPeHUs.

MeTon pacyeTa, NPUMEHNMBIA KO BCEM TUNAaM MYXHbIX SKOPEeN B rMuHe, onucaH B [274]. PasnuyHble TUNLI AKOpen
OTNNYAKTCA MO METOAY YCTAHOBKW, HO MO 3aBEPLUEHMW YCTAHOBKM BCE OHW NPUOBPeTaloT KOHMUTYPaLMIO MNYKHOMo SKops
B pes3ynbTaTte 3aBepluatollen npoueaypbl noBopoTta (hukcauum).

[na Bcex TUNOB MIYXHbIX AKOPEX BaKHbIM aCMeKTOM HafeXHOCTW SAKOopA sBnseTcs Bepudmkaums rmyOuHbl ycTa-
HOBKWM SIKOPS NyTEM HaTypHbIX U3MEPEHMWIA, T. €. MPOBEPKa Toro, YTo dakTnyeckas rnybuHa COOTBETCTBYET NMPOEKTHOMY
3Ha4veHuio. B xoge 3aBepliatoweit npoueaypel duvkcauum, kak npasuno, Habniogaetcsa HekoTopasn noTeps rmyOuHEl BHe-
OPEeHWs], YTO HeOBXOOMMO YYUTBLIBATE MPU HA3HAYEHWW PAcCYETHOro 3Ha4YeHWst rMy6OuHbI YCTaHOBKMW.

MnyxHen akope obecnevmeaeT mobunusauuio MNBC 3a cyeT opueHTauun nansl B NAOCKOCTU, NPaKTUYECKU NeprneH-
OVKYNAPHOW HanpaBneHW NpUNoXeHHoM Harpy3ku. YTobel obecneynTs MOBOPOT Nanbl ANS OCTKEHUS MaKCUMansHOW
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NnoLaam HecyLlen NOBEPXHOCTH (4aHHbIM 3Tan yCTaHOBKKM SKOPSA Ha3blBaeTcs hukcaumei), KOHCTPYKLUS NITY>KHOMo AKOps
W npoueaypa YCTaHOBKW JOMMKHBI YAOBNETBOPSATL CNEAYIOWMWM OrpaHUyYeHUaM:

- MpW yCTaHOBKe A0MKHO BbITe oBGecneyeHo BpalleHue nanel SKops A0 NonoXeHus, koTopoe obecneynBaeT, yTo,
Korga akope ByaeT noaseprHyT Gonee BLICOKOW Harpy3ke B Xo4e pacyeTHOro cobeiTva, TO Nana NpoaoSkMT NOBOPOT B Ha-
npasneHun, NP1 KOTOPOM €€ NINOCKOCTh eLle Bonblue NpUBnmKaeTes K NoNoXeHuo, NepneHgukynapHOMY K HanpaeneHnto
NPUNOXKEHHOTO HATAXEeHWNA AKOPHOW MUHWMK;

- MpW yCTaHOBKE AOMKHO BbiTk oBecnevyeHo OTCYTCTBME CYLLECTBEHHOIMO YMeHbLUEeHWS rMyOuHbl BHeOPeHWs npu
domKcaumum aKkops, KoTopoe Morno Bel cnocobcTBOBaTE MONaAaHWMIo Nankl B Croi MeHee npoYHoro rpyHTa. Hecyuwas cno-
coBHOCTE Ha BbIAEPrMBaHME MIYXHOMO AKOPS, KOTOPBIA YACTMYHO NPOHWK B Gonee npodHbIf CHOW, NogcTMNatoLWwmin pac-
NMONOXEHHbLIN Bbllwe cnabblil crnoi, JomkHa oueHWBaTLCH C y4eToMm BnusHus Gonee cnaboro nepekpeIBaOLWErD CrNos Ha
HecyLylo GNOCOBHOCTE MpWU AMUTENBHOM HarpykeHun. B Takux cuTyaumsax crnegyeT oTOenbHO pacCMOTPETb OMacHOCTh
yMeHbLUeHMs 3arnybneHus aKops B npouecce ero hukcaunm,

- pomkHa bbiTe obecneyeHa KOHCTPYKTMBHAS NMPOYHOCTE ANIEMEHTOR AKOPS MPW YCUINUSX, BO3HUKAKOLWMX B NpoLec-
ce hmKcauum NpKY NOBOPOTE Nanbl AKOPSA BOKPYT FOPU3OHTANBHON U BEPTUKANbHOW OCEW (COOTBETCTBYIOLUME CUMbl 3aBUCAT
OT THNa NMY>HOro AKOPS W ero opueHTaLun Npu yCTaHoBKE).

PekomeHgyemble 3HaveHnsa KO3PULMEHTOB HaAEXHOCTN MO HecyLen cnocoBHOCTH ANA MNNYXHbIX AKOpPen npu-
BeaeHbl B FOCT P 58773—2019 (mabnuya 8).

A.11.6.2 MeTtoz oueHKM rryBuHbl YCTaHOBKW MMY>XHOTO AKOPS, 3arnybnsemoro npy BonoYeHum

A.11.6.2.1 OBlue nonoxeHuns

B obwem cnyyae cnegyeT BbINONHUTL aHann3 cnefdytolmx hakTopoB, BAWSIOWMWX Ha NPOLECC YCTaHOBKMW 3arnybns-
EMOrO B IPYHT MNY>KHOr0 AKOps:

- dhopma uarnba AKOPHORM CBA3M;

- XapaKTepUCTUKM Mpouecca YCTaHOBKW SKOPS;

- XapaKTepuCTMKM HecyLliel cnocobHocTU.

Bce Tpu thakTopa TecHo B3aumMocBa3aHbl — cM. A.11.6.2.2—A.11.6.2.4.

A.11.6.2.2 ®opma n3arnba AKOpHON CBA3U

®opma narnba AKOPHOW CBA3W CYLLECTBEHHO BNUAET Ha KOHEYHYIO OPUEHTaLMIO 3arnybnaemMoro B rpyHT NiyXHOro
AKOpA, a Talke Ha rmybuHy ero BHegpeHus, KoTopas, B CBOK oYepedb, OnpegensdeT Aepallylo cnocoBHOCTE AKOPHOW
cucTemel ([241], [2741—[281], [283]—[307]).

Ha pucyHke A.31 cxemaTW4HO NokKasaHa KOHUIypaunusi HarpyxeHHoM SKOpHOM CBA3W, eMOHCTpUpyoLwas obpar-
HOe «MpOBUCAHWE» CBA3M B Mpouecce ee NPOXOXAeHWA vepes TPyHT. 1o Mepe yBENWYeHWs HaTaXeHWs CBA3W SKOPb
NpoAomKaeT BHEAPATLCA B IPYHT, U 0BpaTHOE «NpoBUCaHWE» BHEAPEHHOW B IPYHT CBA3W YBENWYMBAET Yron ee HaknoHa
K FOPWU30HTY B TOYKE KpenneHus kK skopio. Yem rnyGxke BHegpeHWe akops, Tem Bonblue 3Ha4eHUs yrna HaknoHa sSKopHOW
MIMHKK, YTO B KOHEYHOM MTOre onpedensieT AOCTUXEHWEe NpegenbHOro 3HavyeHWs BHedpeHWs SIKops, COOTBETCTBYIOLLEro
nepexogy K CTaLMOHapHOMY PeXunMy NpoTackuBaHus sakopsa 6e3 ganbHelwWwero pocta HaTAXKeHWA SKOPHOM NMUHWK.

1 22—

1 — AHO Mops; 2 — AepXallas cuna Ha ypoBHEe MOPCKOro AHa

PucyHok A.31 — KoHdpurypauum SkopHOn NUHUW NpW Bpe3aHuu B TPYHT

B uenom noaxop K peLleHunio 3agadu 0 KOHUrypauum 3arnybneHHoro y4actka AKopHOW MUHUKA aHanorMyeH noa-
XoAy, UCnonb3yemomy npu pacyeTtax copmMbl CBo60AHO NPOBUCAKOLLEN CBSA3M, 3aKpernneHHon ¢ 060Mx KOHUOB 1 aedop-
MUpyeMol nog AeNcTBMEM COBCTBEHHOMO BECA W OTMOPHOrO AABNEHMSA FPYHTA, NPUKNAALIBAEMOro K CBA3M No HOpManu K
MOBEPXHOCTM TPYHTA, a TakKe CUN CONPOTMBNEHUSA COBUTY, KOTOPbIE OPUEHTMPOBAaHLI MO KacaTenbHOW K cBA3n. Onpene-
nawwme avddepeHunansHble YpaBHEHMSA 1A NOMyYaeMOon CUCTEMbI ABMAKTCA HEMUHEWHBIMU, U UX PeLleHue TpebyeT
NMPUMEHEHUA UTEPALMOHHBIX YMCIIEHHBIX CXEM.

A.11.6.2.3 XapakTepucTukm npouecca YCTaHOBKU AKOpSA

[epxalias cnocobHocTs 3arnybnsaemMoro B rpyHT MITYy»KHOTO SKOPS B 3HAYUTENBLHOW CTEMNEHW 3aBUCUT OT Ero KOHEM-
HOW opueHTauumn u rmyburHbl BHegpeHus ([274] u [307]), no3aTOMY NPOrHO3MpOBaHWE TPAEKTOPUM SIKOPS B X0Oe YCTaHOBKMX
ABIMAETCHA O4EHb BaXKHBIM acNeKkTOM NPOEKTUPOBaHUA CUCTEMBI 3adKopeHus. Ha pucyHke A.32 nokasaHa guarpamma, un-
NIOCTPUPYOLLAA TUMWYHYK TPAeKTOPWID NMYXHOMO AKOPS, a TakKe NocneqoBaTensHOCTL NO3NLMIA SKOpPSA C COOTBETCTBYIO-
el OpMeHTaUMWen No Mepe ero BONOYEHWs BAOMNb OHA B XOAE YCTAHOBKU.
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X

X — paccTosiHne BonodveHus; Y — rnybuHa sHegpeHus aKops

PucyHok A.32 — TpaekTopua AKOpsi U OpUEHTaUWA nanksl AKopsA B X0Oe yCTaHOBKU

MporHo3npoBaHue TPaekTopWUK NITYKHOMO SKOPA MOXET BbINOMHATECA C MOMOLLBIO PasnMyHbIX METOAOB, KOTOpbIE
mMoryT BbITb NoApasdeneHsl Ha crneayroLwue YeTsipe rpynnel:

a) aMnupuyeckne MeTobl:

- 9TW MeToAbl B OCHOBHOM 6a3upyloTca Ha KOPPEensUMOHHBIX COOTHOWEHWAX Mexay HabrniogaemelMu napameTtpa-
MW, XapakTepusyloLwyMK NPoLEcC YCTAHOBKM SIKOPS, W 3aBUCAT OT XapakTepUCTMK AKopa (HanpuMep, macckl) U npubnu-
EHHbBIX XapaKTepuCTWK CONPOTUBMEHWSA TPYHTa;

- OOHaKO AeTanbHble Pe3ynsTaTel MHOMMX U3 3TUX MNOMEBbIX MCCNEqoBaHW He NPEeACTaBMNeHbl B OTKPLITHIX MCTOM-
HUKax;

b) meToabl Ha ocHOBe MeTo4ONOrMU NPeAensHOro paBHOBECUS:

- aTu MeToAbl y4uUTeIBalOT Honee nogpobHoe onucaHue CBONCTB rPyHTa U SKops (reoMeTpusi/Bec);

- MeToAbl OCHOBaHbI Ha pacyeTHOM pacrnpefeneHn Cun peakuuy rpyHTa Ha Skopb Npy paspyLueHnn BMeLLakLLero
rPYHTOBOMO Maccuea;

- MPW BBINONHEHWW Pac4YeToB MOryT BbiTh UCMOMNE30BaHEl AaHHBIE MO CBOWCTBAM FPYHTOB, CrneuvduyHbIX Ons KOH-
KpeTHOW nnowapku, a Takke nogpobHas nHdopMaumsa No KOHCTPYKUWMKU SKOPS;

- 3TOT nogxof Haubonee pacnpocTpaHeH B WHXEHePHOW NpaKkTWKe; Ha ero ocHoBe paspaboTaHo KoMMepyeckoe
nporpaMmmMmHoe obecneyeHue (cMm., Hanpumep, [308]);

C) pacyeT no NpegenbHbIM NRacTnyecknuM gedopmMaunam:

- 9TOT METOA CXOAEH C MEeToAaMW Ha OCHOBE NpeaensHOro paBHOBECUS;

- AN MUHUMM3aunK paboTel, 3aTpaYynMBaeMon Ha pa3pyLUeHUe rpyHTa B OKPECTHOCTUW CBau, NPy BapbWpPOBaHUK reo-
METPUYECKMX MapamMeTPOB, KOTOPbIE OMPEeAEensAloT MEXaHU3M pa3spyLUeHns NPy NPOM3BONbHON MybuHe BHegpeHWs aKops,
€ro NpoCTPaHCTBEHHOW OpUEHTaLMMW U NapameTpax AKOPHOW MUHUK, MPUMEHAETCHA BapuaLVOoHHBIA MPUHLMN HAUMEHbLLIErO
0enCcTBuUs;

d) nepenoBble YNCMNEHHbIe MeToAbl, BKTovas MK3:

- 9T1 MeTofbl 06naaalT noTeHuManoM Ans NonyyYeHns AeTanbHbIX PelleHnin, XapakTepusywmx sce Heobxonm-
Mbl€ ANA NPOEKTUPOBAHWA acrnekThbl NOBeAEHUs AKOPSA, Ha NpakTUKe, 0AHaK0, OHU UMEIDT CYLLECTBEHHbBIE OrpaHUYEHNs;

- MonHoe pelleHne ¢ noMollbd MK3-pacyeTa TpebyeT MCNoNb30BaHWA HeNWHeWHbIX MOdenei rpyHTa, 3agaHus
HeMnWHeWHbIX rPaHUYHBIX YCMOBWIA, a Takke NpuMeHeHWs Teopun Bonblunx gecbopmaumia, NO3TOMyY Aaxe NPOCTOW MPOrHo3
TPaeKkTopuK AKOPs ABMSETCH BECbMA TPYA03aTpaTHeIM B YacTu dhopMynvpoBaHvsa u noctpoendus MK3-mogenu v Tpebyet
3HAYMTENBHBIX BBIYUCTIUTENBHBIX PECYPCOB ANA HAXOMAEHUA PELLEHWS;

- TeM He meHee MK3-pacyeTbl pekomMeHOyHTCsA K UCNONb30BaHWUIO ANs MPOBEPKW pacvyeTos Mo ApYruM MeTodam
MPOrHO3MPOBAHUA W NX YTOYHEHMWS MO OTAENbHbLIM XapakTepucTukam.

A.11.6.2.4 XapakTepucTvKn OepXaller Cynbl

OueHka Aepxallel cunbl (Hecylleln cnocobHOCTU) sIKops ABMNSAETCH NULLL YacTHbIM BOMPOCOM BCeW npouenypbl
ycTaHoBKU fKops ([274] v [307]), U NO3TOMY W3NOXEHHbIE Bhille pacyeTHble MeTodbl MOryT BbiTb HENOCPeaCTBEHHO MC-
None30BaHbLl NpW ONpeaeneHun AepKallei cunbel NAyKHOro sikops. Mpu ycnoeuu, 4to rnybuHa BHeapeHWs NyXHOro SKo-
psA U3BECTHA, @ ACHHLINA FPYHT NpeacTaBneH MOHOCNOEM OAHOPOAHOW MWHBI, AepXallas cuna skopa MoxkeT BbITe paccun-
TaHa ¢ NoMoLLb cooTHoweHKs (A.80), nony4eHHOro Ha OCHOBE OBLUMX NMPUHLMMOB ONpeneneHns HecyLlein cnocobHoCTH
rPyHTa COBMECTHO C pelleHueM 3afa4un ob onpegeneHun dopmel cBobogHO NpoBUCaOLLEN AKOPHOW CBA3W:

Frax = Ne Aefi M Su,AVE? (A.80)

roe F., — NPedensHas Hecyllan cnocobHOCTb;
Ay — 3pdhekTBHAA NnoLaas Skopa ¢ y4eToM hopMbl U NNOLLAAW NPOEKLMK;
N, — koathdmupeHT Hecyliein cnocobHoCTu (MoxeT BbiTe OnpedeneH, Hanpumep, METOO0M XapakTePUCTUK U C
nomoLubto MK3-peluenns);
1 — SMNVPUYECKUIA MOHKAKLWWMA KOIPPULMEHT, yHUTEIBAKOLWMIA MPOrPECCUPYIOLLY0 Aerpagaumio NPOYHOCTHBIX
XapakTepucTUK rpyHTa (4edopmMauMoHHOE pasynpoYHeHWe) npyv MOBbIWEeHWM Harpyskm BNnoTe 4O
paspyLueHus rpyHTa (cM. obecyxaeHne ouanasoHa sHavyeHuin aToro koadduuneHTa B [274]);
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Sy AVE — X8paKTepUCTWKa MOKANBHOro YCPeAHEHHOro HeLPeHUPOBAHHOTO COMPOTUBIEHWS CABUTY B NMpefenax 30Hb
pa3spyLUeHnsi, COOTBETCTBYHOLLAA pacYEeTHON rMyBuHe BHEAPEHWS, CKOPPEKTMPOBaHHasA aAnsg yyeTa adyeKkTor
LIMKIYECKOTo HarpyxeHus (cm. [274]).

[ns nepecnavBalolencs rMmuHel NpeaensbHas Hecyllas cnocoBHOCTE 3aBUCUT OT MNONOKEHUS! AKOPS MO OTHOLLEHWIO
K rpaHvue TekyLwero cnos (cMm. [274] ana AononHUTENbHbIX PpEKOMEHOAUNIA).

B obuwem crnyyae npu ucnons3oBaHuu noboro n3 U3noXeHHbIX METOAOB NMPOrHO3MPOBAaHUS NPY NPOEKTUPOBaHWK
akops TpebyeTca TwarensHas npopaboTka NoCTaHOBKW 3aaa4u U 060CHOBaHUE UCNONb3YEMbIX B MPOEKTE 3HAYEHUIA BXOa-
HbIX napameTpoB. C npumMepamu pacqHeTa AKops MOXHO 03HaKoMuTbes B [309] u [310].

A.11.6.3 KoadhchmumeHTel 6e30nacHOCTH AM1A NNYKHBLIX AKOpeR, 3arnybnaembix BONOYEHUEM

KoadchdbmnumneHTbl 6e30nacHOCTX ANA NNYKHLIX AKOpeid, 3arnybnaeMblx B TPYHT BONOYEHWEM, Bbille, 4eM Ans obblu-
HbIX CYOOBbIX BOMOYWIBHBIX AKOPEN, MOCKOMBKY NEperpyska NiyXHOro skops B TUMWUYHOM Criydae NpUBOAUT K €ro Bbl-
OEPruBaHnio, B TO BPEMS Kak TPaAWLIMOHHBIE BOMOYMUIbHBIE AKOPSA, rMyBoKo BHEAPEHHBIE B IMUHY — OT MATKOW 0O NpoM-
HOW, — nNnBOo NpPOTACKWMBAKTCA ropu3oHTansHo, N0 BHEOPAKTCS B rPyHT elle rmybxe, obecneymeasn Takum obpazom
NMOCTOSAAHHYH MIW Aaxe BO3pacTatoLLyto gepxaluyto cuny (cm. 10.4.4 n Tabnuuy 8).

[na nny>kHbIX AKOPEWr, KOTOpble AEMOHCTPUPYIOT CXOAHOE C OObIYHBIMK BOMNOYUMBHBIMK SKOPAMK NOBEOEHWE MPK
neperpyske, MoryT BbITb NpUMeHeHb! koathULMEHTHI HE30MaCHOCTM BOMNMOYNIIbHEIX SKOPEN, MPWU YCNOBUM, YTO NOBEAEHNE
AKOPS MOXET ObITb BEPUMULMPOBAHO NOCPEACTBOM COOTBETCTBYHLUMX MNOMEBLIX MCTLITaHWIA U OnbITa.

A.11.6.4 OueHka Hecywlen cnocobHOCTHU NNYKHbIX AKOPEWN BEPTUKaNbHOro BHeapeHUs

[Mopxoakl K onpeaeneHnio HeCyLLEn cnocoBHOCTH ANS NIYKHbIX AKOPEN BePTUMKANbHOr0 BHEAPEHWUS B FPYHT WOEH-
TUYHBLI TEM, KOTOPbIE UCTMIONbL3YKTCH ANA AKOpel, BHEOPAEMbIX BOMOYEHUEM, 3a UCKMIOYEHWEM TOr0, YTO ANA AKOpeit Bep-
TUKANbHOMO BHEAPEHUS:

- KOHeyHas rmybuHa BHeOpPEHWS M3BECTHA C HAMHOro Bonee BLICOKON TOYHOCTLH;

- B MOMEHT (pUKcaLuM MMeeT MecTo NoTeps HOMUHaNbLHOW rMy6uHbI BHegpeHust Ha BenuynHy nopsigka 0,25—1,0
OT BEPTUKANbHOrO pasMmepa nansl Akopsa (nokasaHa kak B Ha pucyHke A.23) B 3aBUCMMOCTW OT KOHGUrypauum BepeTeHa
W NOABWIKHOW MaHXeThbl;

- NpW BbiMUCNEHUM 3PEKTUBHOM NNOLLAAN Nansl AKops HeobXoguMO MCMONb30BaTbL COOTBETCTBYHLLUME 3HAYEHUA
koahhmumneHTa GopMbl 1 NNOWaaM NPoeKL MK Nanbl C MaHXeTon B pabovem NonoxeHuu.

B — wwpuHa; L — gnuHa

PucyHok A.33 — OnpegeneHue pasMepoB narbl AKOpa A8 NAYXHbIX AKoOpel BepTUKarsHOro BHeaApeHUs

A.11.6.5 YcTaHoBKa NnyHbIX AKOpewn

A.11.6.5.1 Jonycku npu ycTaHOBKe

B npoekTHOM AOKyMeHTauuu creayeT OnpefenuTs B SBHOM BUAE MOHTAXHBIE AOMYCKW MPUMEHMTENEBHO K MAYXHbLIM
AKOPSAM, 1 COOTBETCTBYHLUME 3HA4YEHUS HEODXOOMMO YYUTLIBATL BO BCEX FE0TEXHUYECKUX, KOHCTPYKTUBHBIX M MOHTaMXHbLIX
pacyeTax akops. B nepsyto ovepedb crneayeT yuuTbiBaTh Criedyolmne cTaHdapTHbIE AONYCKH:

- OOMNYCTMMOE OTKNOHEHWE MO YTy MOBOPOTa OTHOCUTENBHO NPOEKTHOMO HanpaBneHnsa AKOPHON CBSA3W ANa orpaHu-
YEeHWS NMonepeYHO KOMNOHEHTLI YCUMAA W KPYTSALLEr0 MOMEHTA, NPUINOXKEHHbIX K SKOPHOW ckobe;
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- 3anac no MUHUMansHoW rmybunHe BHEAPEHWS, NPKU KOTOPOI NpWU AeACTBUM UCNbITATENBHOW Harpy3ku Mobunuayer-
cs HeoBXxoauMbIA ypoBEHb HecyLUer cnocoBHOCTH (C y4eTOM yMeHbLUIeHUA rmyBuHbl BHeAPEHWA AKOPS B MOMEHT dukca-
UUW UMK NPU UCMbITATENBHOW HArPY3Ke AN MNAYXKHbLIX SKOPEW BepTUKaNbHOrO BHEAPEHWS).

A.11.6.5.2 TInyxHele AKops, 3arnybrnsaemMsle B rpyHT BOMOYEHUEM

[ns ncnonb3yembix B CTALMOHAPHBIX CUCTEMAX 3asKOPEHUS MITYKHbIX AKOPEN, 3arnybnaemsix B rpyHT BONTOYEHWEM,
npu pacdeTax AKopA HeobxoaAMMO yYWTbIBaTb MHGOpMAaLWIO NO Npouedype ero ycraHoBku, 4Tobbl obecneqnTs BHegpe-
HME AKOPS Ha pacyeTHYH MyOWHY B KOHKPETHBIX FPYHTOBLIX YCIOBUAX M ANA PAacCMaTpUBAEMO PacHETHOW CUTyaLMW.
B oblem cnyyae pekoMeHOyeTCa OCYLECTBNATL MOHUTOPWHT U BepudMKaLMIo CNeayoLMX NapaMeTpoB:

- pacCTofHUE BOMOYEHUS;

- 3ABMCUMMOCTb HATSKEHWUS CBSI3U B NPOLECCE YCTAHOBKW AKOPSA OT BPEMEHW U PACCTOSHWUS BONOYEHWS;

- (hopMy NPOBMCAHUA AKOPHOM NWHWAW, ONPenensaeMon ee HaTAXeHWeM W TeKylueWn ONWHOKW, OAns Bepudmkaumm
TOrO, YTO MOMOXKEHWE TOMKM OTPbIBa SKOPHOW NMMHUK OT AHA B MpoLecce BHEOPEHUA AKOPS HAXOAWTCA B AOMYCTUMbIX
npegenax, U Ans BepudurKaLmMmn akTyansHOro NONoXeHUs AKOPS;

- HanpaeneHwe BHEOPEHUSA AKOPS;

- OKOHYaTenkbHyk rmybuHy BHEOAPEHUS SKOpA (COOTBETCTBYIOLLEE 3HAYEHME He ABMAETCA 0OHO3HAYHOW hyHKUMEn
YCUINA B AKOPHOW NUHUKA, NPU KOTOPOM paspyLlaeTcs NMMUTUPYIOLWMIA CPe3HoW WTNGT).

[ononHuTenbHble pekoMeHaaunn npyMeBeaeHsl B [274].

A.11.6.5.3 TInyxHble AKOpsA BEPTUKarNbHOro BHeApPeHUs

BepTukanbHoe BHEOPEHWE MITYXKHOMO AKOpA MOXET ObiTh obecneyeHo 3a cyeT adhgpeKTa 3acachbiBaHUA, NyTEM Mpu-
MEHEHWUS YOApHOTro UNu BMOPALIMOHHOTO MOMOTAa, MCMONb30BaHUA B3PLIBHLIX UMW MMAPABIUYECKUX YCTPOWCTB, 33 CYET
cobcTBeHHOro Beca. B mpoekTHoOW AoKyMeHTauuu npouedypa YCTaHOBKWA MIYKHOMO SKOPA BEpPTUKarnbHOrO BHEOpPEHUA
JomkHa BbiTh NpencTaesneHa ¢ HeobxoauMOoW CTeneHb AeTanbHOCTU, NPW 3TOM pacyeTHas rmybuHa BHeapeHUsA AKopsa
JomkHa OblTb 060CcHOBaHa HeobXoOMMbIMK pacdeTamu. Ecrnu npoekTom npeaycMOTPEHO M3BMNEYEHUE MITYKHOMO AKOPS,
3TOT acnekT AOMKEH HANTK OTpaXKeHWe Npu aHanumae NpoLecca ero YCTaHOBKK.

B pacueTax BHeOpPEHWs B rPYHT MMAYXKHbLIX SKOpPeR, cHabXeHHbIX BaKyyMHBIM MoAynem, HeobxoaAWMO y4YuTbIBATh
BO3MOXHOCTL NOABEMA MPYHTOBOW NPoBKK BHYTpY ero koprnyca. [na UCKMYeHns nogbemMa rpyHTOBOW Npobku BenuduHa
paspsbkeHus, obecnevmBaiollan 3agaBnMBaHne BakyyMHOro Moayns, AomkHa BbiTe No kpanHen mepe B 1,5 pasza meHbLue
pa3spsKeHWUs, NPMBOASALWEro K nogbemy npobku (cm. Tarke A.11.5.2.2.1, nyHKT ¢). YTobbI BEPMULMPOBATL, YTC YCTAHOBKA
NMAYXHOIo AKOPA NPOoLUNa YCNeLwHo U COOTBETCTBYET pacyeTHbIM NoKasaTensam, HeobXxoauMo OLEHUTL U 3aJ40KYMEHTMPO-
BaTb NapameTpbl, NepeyncrnerHole B A.11.5.2.4.

A.11.7 NeoTexHuuecKue pacyeTbl ANA Cry4Yas AKOpPenl Opyrux TUNoB

A.11.7.1 CtaHgapTHble SKOps rpaBMTaUWMOHHOIO TUNa

JononHuTeneHble ykazaHWsa OTCYTCTBYIOT.

A.11.7.2 TpaBUTaUMOHHLIE AKOPS BEPTUKANLHOIO BHEAPEHUS

A.11.7.2.1 OcHOBHbIe acnekTbl NPOEKTUPOBaHUSA

[Mpumepbl NpUMEHEHWS rpaBUMTaLMOHHBIX AKOpen npuBeneHsl B [269]—[271].

dopma 1 napameTpbl KOpnyca rpaBUTaLlMOHHOTO SKOPS, BHEAPAEMOro B rPYHT, AOMKHbI 06ecneynBaTe B XO4e CBO-
6o4HOro NageHVs MakcuMmarkeHYlo CKOPOCTb SKOpS Nepef coygapeHWeM C MOPCKUM OHOM W BePTUKanbHOCTh Mocne co-
yoapeHus, 4Tobbl cnocobcTBOBaTE MakCMManbHOMY BHEAPEHWIO B MOPCKOe HO.

BoamoxkHoe HavanbHOE OTKMOHEHWE OCK AKOPS OT BEPTMKaNU JOMKHO KOMMNEHCUMPOBATLCH B XO4E NaAeHWs 3a cHeT
CaMOKOPPEKTUPOBKM, YTO MOXET JOCTUrATbCA NOCPEACTBOM CINEAYHOLMX KOHCTPYKTUBHBIX M MOHTaXKHBIX MEPONPUATUIA:

- 0becnevynTb NO BO3MOXHOCTU MaKCHManbHO HA3KOE PacrnofioKeHUe LeHTpa TAXeCTU rpaBUTaLMOHHOIO AKOPS;

- 0becne4nTb No BO3MOKHOCTH MaKCMMarnbHOE PacCTOsHUE MeXAY LEHTPOM TSXKECTM U LeHTpoM obbema AKops;

- obecnevynTb NO BO3MOXHOCTWM MakcUManbHOe PacCTOAHWA MEXAY LEeHTPOM TSKECTU U LEHTPOM NOBEPXHOCTH
Kopryca AKopsi;

- onpegenuTb BbICOTY cBOBOOHOrO NageHwWs Hag MOPCKUM OHOM, 0DecneymBaloLLyo SKOpH A0CTaTo4HOE Bpems
ONs KOPPEKUMW JONYCTUMOrO HaYanbHOrO OTKNOHEHWS OT BEPTUKAMNMK;

- onpegenuTb BblCOTY CBOBOAHOrO NafeHns ¢ yHETOM OTKMOHALWMX 3chdeKTOB BCNeACTBUE AENCTBMA Ha nagato-
LLMIA AIKOPb FOPU30HTalBHBIX TEYEHWIA.

[ns BHeOpseMmbiX B FPyHT rpaBUTALMOHHBIX SKOPEW C acMMMETPUYHOW (DOPMOM, HanpuMep, SKOps Mo Tuny
«OMNI-Max» c BOKOBbIM aHKEpPHbLIM 3NeMeHTOM (Nnanoi) Ha kopnyce sKopsa [cM. pucyHoK A.22 )], Npy NPOEKTMPOBaHWK
MOryT 6bITb NPUMEHUMEI CREaYHOLWME OONOMHUTENBHBIE PEKOMEHAALINN:

- MepeceveHne 0CeBOW NMHUK KOPMyca U pe3ynbTUpYHoLLel rMapoguHaMUYeCcKo CUMbl, BO3HUKaIOLEN BCNeacTBue
HanW4yMs acMMMETPUYHBIX 3MEeMEHTOB, TakMxX Kak nana sikops, cnedyeT pacnonaraTb HECKOMbKO Bbllle LIeHTPa TSXKecTH
SIKOPS1, 4TODBI KOMMEHCHMPOBaTL MOBOPOTLI, Bbl3blBAEMbIE FOPU30HTaNBHON KOMMOHEHTOW CKOPOCTH;

- KOHCTPYKTMBHOE pelueHue nanbl Akopsa (pasmep, yron YCTaHOBKW U T. M.) AOMKHO ObiTk ONTUMKU3MPOBAHO B 4acTu
MWUHUMM3ELMW HEKNOHA OCK SIKOps B XoAe cBoBOoAHOro nageHusi nyTem pacyeToB ¢ nomolbio CFD-meTofoB unu akcne-
PUMEHTAnNBHO;

- BbICOTY CBODOAHOrO MageHus criedyeT orpaHWYMTb Ha OCHOBE (hakTMYeCKUX AaHHbIX MO YCTOMYMBOCTU BEpTU-
KanbHOW OpWeHTaLmnM OCK AKOpS, NonyYeHHbix B pamkax CFD-pac4eToB nnm akcnepumMeHTanbHo;
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- B Ka4yecTBe AKOPHOW NMHWUK ANA KOMNEHCHPOBAHUSA BO3MOXHOMO HaKMOHAa OCU SIKOPS HeKOTOPbLIMK crneuvanvcTa-
MU PEKOMEHOYETCH UCMONb30BaAHWE CUHTETMYECKMX kKaHaToB [3717].

A.11.7.2.2 TlporHo3aupoBaHue CKOpocTU

CkopocTb AKops B TOYKE COyAapeHusa C MOPCKMM OHOM onpegenseT rmyOuHy BHeApeHUs W, credoBaTensHo, Bhu-
SAEeT Ha JepxaLlyo cnocobHocTb Akops. CKOPOCTh COyAapeHns 3aBUCUT OT BbICOTbI NaAeHWs AKOPS OTHOCUTENbHO AHA
MOPS, XapakTePUCTUK rMOPoANHAMWYECKOrO CONPOTUBNEHUS AKOPA C NPUKPENNEHHON CeKLUMEN AKOPHOW NMHWMK (KaHaT nnu
Lenb), a TakKe OT NapaMeTpoB AKOPA, TakMx Kak Nnowags nonepeyHol Npoekuum 1 Bec B Boge.

CkopocTb coygapeHust MOXeT ObiTb OLeHeHa MyTeM y4yeTa cun, AeWCTBYILLMX Ha AKOpb B Xode ero cBobogHoro
nageHusi, ¢ NoMoLLbto cooTHoweHua (A.81):

m-a=W,-Fyaq (A.81)

roe m — mMacca sKkops (C NpucoeauHEHHOW Maccol Boabl);
a — YCKOpEeHUe siKops;
W, — Bec B Bofie AKOpA Y NPUKPENNEeHHOW CEKLMN AKOPHOW TIMHAK;
Fdnag — rMAPOAMHAMUYECKOE CONPOTUBIEHWE, AEACTBYIOLEE HA AKOPb W CEKLWKD SKOPHOW NUHIAN.

MmopoguHamnyeckasa cuna conpoTUBIEHUA, 4ENCTBYIOWES Ha AKOPb W MPUKPENTIEHHYIO CEKLMIO AKOPHOW NUHWK,
MOXeT BbITb BelYMcneHa no dopmyne (A.82):

Farag = "2 Co p Ag V2, (A.82)

rae Cp — koathhUUMEHT rmapoANHAMUHECKOrO CONPOTUBIEHNS;
p — MMOTHOCTb BOAbI;
A, — nnowank nonepe4HoN NPOEKLMK AKOPS 1 MPUKPENNEHHON CEKLIMN AKOPHON NNHWK;
V — TekyLLlas CKOPOCTb SAKOPS.

ConpoTvBneHne OBMKEHWUIO AKOPSA M MPUKPENNeHHOW CeKUWU SKOPHOW MWHUK CYLeCTBEHHO 3aBUCHUT OT KO-
dmumeHTa rngpoguHamMuyeckoro conpotusnenus. KoadduumMeHT rugpognHamMmmuyecKoro conpoTUBNeHUs onpeaensercs
3KCNepMMEHTanbLHO UM Ha OCHOBE pacyeToB ¢ nomMollbk CFD-meTonoB.

A.11.7.2.3 TeoTexHUYeCKME pacqeTbl U aHanua pesyrnsraTtoB

[MpuHnmasn Bo BHUMaHKe, 4To 1 [NBC, n rybrHa BHEAPEHUS AKOPS 3aBUCAT OT MPOYHOCTHbBIX XapakTepucTUK rpyHTa,
reoTeXHUMHECKWE pacyeTbl rPaBUTaLMOHHOIO AKOPS, BHEAPAEMOro B FPYHT, AOMKHbI BEINONHATLCA HA OCHOBE O4HOM0 M TOro
e Habopa napameTpoB rpyHTa NpW onpegerneHun Kak rmybuHbl BHEOPEHUS SKOpS, Tak U ero AepxKallel cnocobHoCTy.
PacyeTbl gepxalleit cnocoBHOCTU U rMyBUHbI BHEAPeHWUs crnedyeT BbIMONHATL A8 pasnuyHbIX KOMOWHaALUWKA 3Ha4YeHWi
NMPOYHOCTHBIX XapaKkTEPUCTUK FPYHTA, BKNIOYAA HWXKHUE OLEHKKN, ONTUMAanbHbIE OLUEHKW Y BEPXHUE OLEHKN XapaKTepucTHUK
NMPOYHOCTW TPYHTA, & Takke KOMBMHALMIO 3Ha4YeHW)A, koTopas oBecneynBaeT camyto HU3KYIO AepKallyio cnocoBHOCTE.

Obuwue KpUTEPUM BBIMUCIIEHUA OCEBOW Hecyllel cnocoBHOCTU cBal B CBA3HbIX IpyHTax, npuseneHHbie B 8.1.3,
MOryT MCMOMb30BaTLCA ANS pacyeTa rpaBUTaUMOHHbBIX AKOPen, BHeApAeMbIX B FPYHT, HO C HEKOTOPBIMKU MogundmKaLMamm
ANs y4eTa CyLUeCTBEHHbIX PasnuMyvii B reOMeTpuM, METOAONOMMN YCTAHOBKW W YCMOBUAX HArPY»KEHWUS, 8 UMEHHO:

- Mpw onpefdeneHny ConpoTUBNEHNS, MOPOXAaEeMOro TpeHnemM Ha BOKOBOW MOBEPXHOCTU, HYXHO Y4UTBIBATL BKNA4,
KaK BepeTeHa AKops, Tak W cTabunu3aTopoB, C OOMHAKOBbLIM 3Ha4YeHWeM koadduumeHTa NOBePXHOCTHOTO TPEHUS, o, ANS
060MX KOMMOHEHTOB;

- MpW onpegeneHnn conpoTUBIEHWA, NOPOXKOAEMOro CMATMEM FPyHTa No4 BHEAPseMblM TOPLOM AKOpS, gonycka-
eTCH Taloke y4nTbiBaTb BKMa4 BepeTeHa AKopsa 1 cTabunuaaTopoB, XoTs B 00LeM criyyae fons cTabunuaatopoB HesHaum-
TenbHa. [1na akopen rnybokoro BHegpeHWsa AN BepeTeHa AKopa U cTabunmM3aTtopoB B Ka4ecTBe KO3h(hULIMEHTOB HeCyLLen
CNocoBHOCTM peKoMeHOYeTCs UCMoNb3oBaTh, COOTBETCTBEHHO, 3HadeHnsa N, = 9 u N, = 7,5 (pekoMeHOaLmMn OCHOBaHbI Ha
3HaYeHusAx koadhOULMEHTOB HECYLLEW CNOCOBHOCTW, OnpeaeneHHbIX AN KPYrbiX U NeHTOYHBIX hyHOaMeHToB rny6Gokoro
3anoxeHus; cm. [284] u [312]). BmecTe c Tem, ecnu akope BHeapsaeTcs HernyBboko, 3HavyeHnsa KoadprLUMeHTOB HecyLLen
cnocoBbHOCTW ANsA BepeTeHa 1 cTabunnaaTopoB AKOPS AOMKHBI BbiTb CKOPPEKTMPOBaHbI.

3HaveHMe oceBON Hecyllel cnocobHOCTH, onpeaenseMoe Ha OCHOBE BblLLIEONUCaHHOW METOO0MOrMu1, xapakTepu-
3yeT HecyLlyo cnocoGHOCTE SKopda, MoBuIM3yemyio nocne NonHoW guccunauum 3bsITOYHOre NOPOBOro OaBMNEHNUs, BO3-
HUKLLIEro B Xo4e ycTaHoBKW. Hecylwas cnocobHOCTh AKOps HeNocpedCTBEHHO Cpasy Nocne YCTaHOBKMW, Kak npaBsuno, byaet
HVKE, 1 3TO acneKT CreayeT y4nTbiBaTh Npu NPOeKTUpOBaHNK, ecrnv NPeaBapuUTENbHbIN aHanua npouecca KoHconuaauum
NoKasbIBaET, YTO pacHeTHoe BO3hencTBMeE ByaeT NpunoXxeHo K AKOpIO 40 ee 3aBepLUeHns.

BokoBan Hecywan cnocoBHOCTb BHEAPAEMOTO B TPYHT rpaBMTaLMOHHOMO SKOPs MOXET BbITh OnpegeneHa B pamkax
nogpobHo onucaHHoro B 8.5.3 nogxoaa, UCNOMb3YHLWEro (p—y)-rpaduki, B NPeanonoXeHnn, YTo SKopb (BKMAYasa cTtabu-
nusaTtopbl) MOXeT GbITh NpeacTaeneH B hopMe LMNUHAPWYECKOW CBaK NepeMeHHoro guameTpa. OgHako npu aTom MoryT
notpeboBaTbCH HEKOTOPLIE MOAMDMKALMKM M AONONHUTENEHBIE NpoUeaypel BepudukaLuv B Y4acTh CreayoLwmx acneKkTos:

- 8.5.2 n 8.5.3 onpegensoT (p—y)-rpadurkmM 3aBUCMMOCTU BOKOBOro CONPOTUMBMAEHWUA CBau OT TOPU3OHTAMNBHOMO
nepemMelleHVa AnA rmagkux UMnuHapuyeckux cean. B 1o e Bpems rpaBuTaLMOHHbIe BHEAPAEMbIE B FPYHT AKOPS CKO-
pee npeacTaensAT cobol NPAMOYronbHYH NNacTUHY MO OTHOLLEHWIO K KakoMy-nnbo BokoBoMy BO3OeWCTBMIO. 3TO gaeT
A0MNONHWTENBHOE CONPOTUBMEHWE COBUNY OT 3MEMEHTOB rPYHTOBOIO MaccuBa, 3akMiveHHbIX Mexgy ctabunusatopamu
AKOPSA, YTO HEe YYUTbIBAETCA NPU UCMNONb30BaHWW rnonoxeHu 8.5.2 n 8.5.3. MNoaToMy MMeTCA apryMeHTbl B Nonb3y Toro,
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YTO ANs rpaBUTALNOHHBIX BHEAPSAEMbIX B FPYHT SKOpel MoXeT BbiTb NpuHATO Bonee BbICOKOE 3Ha4eHWe KoaddpuumeHTa
BSokoBol HecyLel cnocobHocTW. YTOYHEHHOE 3HadYeHe JOMKHO BbiTh BepUdMUMPOBaHO Ha OCHOBE 3KCNEPMMEHTANbHBIX
pesynsratoB unu MK3-moaenvpoBaHus;

- AnNS yCTaHOBNEHHOIO rpaBUTaLMOHHOIO SKOPS, KOTOPbIA MONHOCTLIO 3arnybrneH B MOpPCKoe AHO, OMNONHUTENLHOE
CONPOTUBIEHWE FOPU3OHTanNbBHOW Harpy3ake MobunmayeTcs 3a c4eT COMPOTWUBMEHUS CABUIY MO BEPXHeMy Topuy Kopnyca
AKOPS, 4TO TaKKe MOXET BbiTb JOMOMHUTENBHO YYTEHO Npu onpedeneHny BoKoBoW HecyLLen cnocobHOCTH AKopS;

- MMEKTCA CYLUEeCTBEHHbIE Pas3nuynsa NpU NPUIIOKEHUM TOPU30OHTANbHOW Harpy3kK B cxemax paboTbl rmbkon uu-
NWHOPWYECKOW CBaW, HarpyxaemMon Harpy3Koi, AeWCTBYHOLLel Ha YPOBHe AHA MOpPS, U rpaBUTaLMOHHOIO AKOps-CcBaw, BHe-
OPEHHOTO Ha HEKOTOPYH FMyBUHY OTHOCUMTENBHO MOPCKOro AHA.

Mpw onpegeneHn Hecylwen cnocoBHOCTW BHEOPAEMbIX B IPYHT rPaBUTaLMOHHBIX AKOPEN B pacyeTax CnegyeT y4un-
TbiBaTb AOMNYCTUMbIE MOHTaXHbIE AOMYCKK (MO YrNy 0CEeBOro NoBOpPOTa W OTKNOHEHWIO OT BEPTUKANW), Tak Kak Harpy»eHne
13 MAOCKOCTKU W HaKMOH MOryT BMWSTL Ha AepKallyio CnocobHOCTE AKops.

[nsa oueHkn NnpegenebHON depxalleil cnocobHOCTM AKOPSA, a Takke Ans yyeTa pakTopa yBenM4eHWsa HecyLlel cno-
COBHOCTU AKOpPA CO BPEMEHEM MOCMe YCTAHOBKU MOXET npuMeHaTecs MK3-mopenupoBaHue. Pesynstatel niobeix MK3-
pac4eToB crnedyeT BepuduMUMpOoBaTe HA OCHOBE pe3ynsTaToB NabopaTopHbIX W/WMKM NOMNeBbIX UCMLITAHUIA, a TakKe C No-
MOLLIbIO PACHETOB, BbIMOMHEHHbIX C MPUMEHEHNEM anbTepHaTUBHBIX METOLOB.

[na 3abuBHbIX AKopHbIX cBar (cMm. A.11.5.1) n BakyyMHbIX (3acaceiBatowmnxca) cean (cm. A.11.5.2) npw onpeaene-
HWUW Hecylel cnocoBHOCTU HeobXxoaMMo paccMoTpeTk hakTop «obpaTHoro» uaruba 3arnyBrneHHoW B rPYHT YacTu SKop-
HOM JIMHWK, NOCKOMNbKY reomeTpusa (hopMbl SKOPHOW CBSA3W MOXET BNWATb Ha 3aBUCUMMOCTb MEXAY FOPU3OHTaNbHOW W
BEPTUKANBHOW KOMMOHEHTAMW HECYLLER CNocoBHOCTU AKOPS.

A.11.7.2.4 BHegpeHwe npu ycTaHOBKE

Mpw onpepeneHuny 3arnybrneHna BHeAPAEMbIX B FPYHT rPaBUTaLMOHHBIX AKOPE HeoBXoauMO yuuTeIBaTL pag dak-
TOPOB, B T. Y. BLICOTY NaAeHUs, TOpLEBOE COMPOTUBIIEHKE ANS BepeTeHa AKkops U cTabunu3aTopoB Ha ero kopnyce, TpeHue
Ha CTeHKax, CUIbl TMAPOAMHAMMUYECKOrO COMPOTUBMAEHWS M apXMMEedoBY CUIY, MPUYEM He TOMbKO ONs Kopnyca SKops, HO
TakkKe 1 Onsg NpUKpenneHHoro y4acTka SKOpHOW NUHUK. 3akoH ABMXEHWS NpoABUraloLerocs BrnyOb rpyHTa SKops MOXeT
ObITk 3anucaH cnegyiowymM obpazom:

m-a=W,-F, —F-Fg (A.83)

rag’

roe m — Macca AKopA B Boae (C Y4eTOM NPUCOEOWNHEHHbIX MaCC);

a — YCKOPEHMWE AKOpPS;

W,  — Bec B BOJE AKOPA 1 Y4acTKa AKOPHON NMHUK, NPUMBIKAKOLLErD K AKOPHO;

B — COMPOTUBMEHME (CMamuyYyeckoe) rpyHTa Nog TOPLIOM AKops;

F; — CONpPOTWBIEHWE rpyHTa Ha BOKOBOW NOBEPXHOCTM AKOPA (32 CHET TPEeHUR);

F — OUHamuyeckas (MHepUMOHHAas) KOMMOHEeHTa CONPOTUBMEHWSA BHegpeHulo (MoxeT ObiTb onpegeneHa no

chopmyne, aHanoaudHol (A.82), 8 pamkax rnodxoda, kozda epyHm mModenupyemcs 8a3Kol XKUOKOCMbIO, fymem
3aMeHbl napamempos 800kl Ha aghchbekmueHble napamMemphbi).

OddhekTnBHAA Macca BHeOPSEMOro SKOps paBHa Macce CODCTBEHHO SKOpA MMHC MPUCOEOMHEHHBIE MACChl Xua-
KOCTW W TPYHTA, BOBMNEKAEMbIE B OBWKEHWE 3aMednAlWwyMca Npyv BHEAPEHUM B TPYHT AkopeM. B obwem cnyyae coot-
BETCTBYIOLEE 3HAYEHME OLEHMBAETCH Kak ABOWHON 06bEM Koprnyca fKOpsl, YMHOXEHHbIA Ha NNOTHOCTE rpyHTa. B TO e
BpeMsA UCCreaoBaHUA nokKasanu, YTo NpUcoenHeHHaa Macca A4 cryyas BbITAHYThIX LIMNUHAPWYECKUX TEN, ABUKYLLMXCA
nocTynartensHo BAOMb X AMMHHON OCK, AocTaToqHOo Marna (cMm. [373]); Takum obpasom, Ana cTaH4apTHOW CBan-«TOPredb!»
BENUYUHA M MOXKET ObITb NPUHATA paBHOW Macce skopdA. [ina Gonee cnoxHeix hopmM Koprnyca AKops Npu pacyeTe Benuyn-
Hbl M CrenyeT yYuThIBaTh BKMYEHUE NPUCOeaUHEHHOW Macchl.

ConpoTuerneHue rpyHTa siBnsetca yHKUMel ckopocTu AedhopmMauny, NoatoMy npy pacyete noboBoro conpoTye-
NIEHWA U COMPOTUBNEHWSA TPEHWUA NPWY BHEOPEHUW AKOPA CreayeT yYUTbiBaTb M3MEHEHWE BO BPEMEHW JAaHHOro dpakropa.
BbINO NpeanoXxeHo HeCcKonbKo MeToaoB (CM., Hanpumep, [374] u [312]), NnpermyLLeCcTBEHHO, 3MNUPUYECKUX, paspabo-
TaHHbIX Ha OCHOBe NabopaTopHbLIX U NOMNEBbLIX MCNbITaHWA. CKopocTb AedpopMauum B TUMUYHOM CIyvae M3MEHAETCH B
npegenax npubnuanTensHo mexay 1 v 2 — B 3aBUCHMOCTM OT CKOPOCTU SIKOpS.

MpuHMMan 3a OCHOBY CTATUYECKOE 3HaYEHWE HECYLLEN CNOCOBHOCTU rpyHTa, ONpefeneHHoe B COOTBETCTBUMN C MO~
noxenuamu 8.1.3, nobosoe conpoTuBneHue (Hecyllas cnocoBbHOCTb NO FPYHTY HA TOPLEBOW NOBEPXHOCTU) U COMPOTUB-
neHue TpeHua (HecyLlasa cnocobHOCTL MO rPYHTY Ha BOKOBOWM MOBEPXHOCTU) ONA BHEAPAEMOro AKOPs MOXHO OMpefaennTb
no cregywoLwmm hopmynam:

- Ana noboBoro ConpoTUBNEHNS:

Fp = S (sy No Ap). (A.84)

roe S, — KoathULMEHT NPOYHOCTUA FPYHTA, YYUTBIBAOLLWA BNIMAHKME CKOPOCTM AechopmaLimii.

KoathchmumeHT Hecywlei cnocobHocTi N, Ana BepeTeHa AKopaA W AnA CTabunu3aTtopoB CnedyeT onpeaenars ¢ no-
MOLLbK COOTHOLLEHWA, NOMYYEHHbIX ONA KPYrMblx B NAaHe W NEHTOYHbIX PYyHOAMEHTOB, COOTBETCTBEHHO. YBENUYEHWE
KoappuumeHTa HecyLe cnocoBHOCTU C rMyBUHON BHeApPEeHUs TakKe AOMKHO BbIThb YYTEHO.
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- AnA ConpoTuBNEeHNA TpeHnA:
F = S, (05,5 S,ASS (A.85)

rae o, — Koath(ULNEHT NOBEPXHOCTHOTO TPEHUA Ha Kopryce Akopsa (o < 1);
S, — nokaaaTenb YyBCTBUTENbHOCTM FPyHTA.

Mpu oueHke sHaveHun koadpchuumeHTa NOBEPXHOCTHOTO TREHNA, o, , CNIEAYET YUNTLIBaTE YMEHBLIEHUE TPEHMS Ha
CTeHKax Kopryca aKkopsa BCMeACTEME BO3MOXHOMO OTAEMNEHWA rPYHTA OT AKOPA UMW CHUKEHWA KOHTAKTHOrO AaBNeHUs Mex-
Ay AKOpeMm 1 rpyHTOM B X04e BHeApeHUa akopa B Mopckoe AHO. ConpoTURMNEHWE TPEHWUA 3aBUCKT OT CKOPOCTU BHeAPEHWS,
W ero TOYHas OLEHKa 3aTpyaHeHa. B kayecTBe KOHCEPBaTMBHOMO OOMYLUEHMA NPU MPOEKTMPOBAHWW SIKOPA OAHHOro TUna
MOXET OblTb PACCMOTPEHA CXEMA C MOMHbLIM KOHTAKTOM MeXZy rPyHTOM W KOPMNYyCOM SKOPS, YTO NPMBOAWT K 3HAYEHUIO

koaphuLMEHTa NOBEPXHOCTHOTO TPEHUA o;, = 1.

A.11.7.2.5 Uuknu4yeckoe HarpyxeHue

LiMknnyeckoe HarpyxeHne MOXET NopoXaaTk [ABa NoTeHUKWansHO NpoTMBOBopCTBYHLLMX 3dhdeKTa, OKasbIBaKOLMX
BMUAHKE Ha CTaTUYECKOE 3HaYeHe OCEBOIN HECYLLIEIA CNOCODHOCTY BHEOPSEMOrO B IPYHT rpaBMTaLIMOHHOrO sKops. MNoBTo-
psoLMecs BO3AENCTBUA MOTYT NPUBOANTL K (DOPMUPOBaHUIO0 M3BLITOMHOTO NOPOBOrO AABMNEHUS B IPYHTOBLIX 3NeMeHTax,
OKPYXXaKLLMX AKOPb, YTO BbI3bIBAET CHUKEHWE 3(DEKTUBHLIX HAMPSKEHWI B TPYHTE U B KOHEYHOM UTOrE YMEHBLLAET He-
cyLLyto cnocoBHocTh sikops. C 4pyrol CTOPOHbI, BLICTPO NpUKNagbiBaeMble BO3OeWCTBUS MOryT NPUBOAUTL K NOBbLILLIEHWIO
HecyLleln cnocobHOCTM AKopaA 3a cyeT 3pdPeKToR, onpegensaemMbIX CKOPOCTL0 AediopManmn. Pesynstupylollee BNnsHne
LIMKINMYECKOro Harpy>keHUs Ha OCEBYH HECYLLYI0 CMOCOBHOCTL AKOPA ABNAETCA (PYHKUMEN KOMBMHaLMK 3hdeKTOB, onpe-
[ensemMblX WHTEHCUMBHOCTBLIO, KOMMYECTBOM LMKITOB HarpyKEHUs W YacTOTOM MPUIOXKEHHBLIX LMKMMYECKUX BO3OENACTBUN,
KOHCTPYKTUBHBLIMW XapakTeEPUCTUKaMU AKOPS U TUMOM FPYHTa, B KOTOPOM OH YCTaHORBIEH.

[opu3oHTanbHbIE LMKNMYECKUE BO3AENCTBUS HA SKOPb MOTYT BbI3bIBaTh CHYKEHWE BOKOBO HECYLLEN CnocoBHOCTH
TPYHTa HUXE 3HAYEHUA, peannayemMoro npy cTaTMYeckoM HarpyxeHuu. 70T (akTop HeoGXo4MMO NPUHUMATE BO BHUMA-
HWe nNpw oueHKe BOKOBOW CNoCOBHOCTU BHEAPAEMOrO B IPYHT rpaBUTaLMOHHOMO SKOPS.

A.11.7.2.6 HarpyxeHvne 13 NnNockocTu

BHenpseMbie B rpyHT rpaBUTaLMOHHbBIE AKOPHLIE CBaW, Y KOTOPLIX AKOpHaa ckoba pa3MelleHa Ha BEpXHEM TopLe
cBau, MOryT BOCMPUHMMATL Harpy3ky, 4eNCTBYOLW YO B NoboM HanpaeneHun. O4HaKo, eCnv nocne yCTaHOBKM AKOPA ToY-
Has B3aUMHasa OpUEHTaUNS NPUMOXEHHOW HAarpy3Kku (HanpaeneHue AKOPHOW MUHUM) 1 Kopryca AKops (Yron noBopoTa Bo-
KpyT BEPTUKANbLHOW OCWM OTHOCUTENBHO MPOEKTHOIO MOMNOKEHUS) HE MOXKET BbiTh BepudMumpoBaHa, To BokoBasa HecyLas
CcnocobHOCTL AKOPSA O0MKHA ONpefensaThCsa B paMKax KOHCEPBATUBHOIO NPEANONOXKEHWUs, YTO Niowanb NpPoekUmum SKops
Ha NMOCKOCTb, NEPNEHOWKYNSAPHYO K HAaNpaBneHuio BO3AENCTBISA, MUHUMANbHA, YTO B CBOK ovepenb obecneynBaeT Mmu-
HUMarnbHoOe 3Ha4yeHWe HOKOBOW HecyLLel CrocoBHOCTK AKOPS.

TouyHas opueHTauusa SKops OTHOCUTENBHO AKOPHON NMUHWK, oBecnevynBaoLLas MUHMMAanNbLHYI0 NNowanbs NpoekLun,
3aBUCUT OT rEOMETPUM CTAabUNM3ATOPOB B MMaHe; Hanpumep, Ans SKops C YeTblpbMA CUMMMETPUYHO PacronoKeHHbIMN
cTabvnmsatopaMmyv MUHMManNbLHOE 3HA4YeHWe HecyLlel crnocoBHOCTY peanusyeTcs, Korga BO34eNCTBME NPUKIaabiBaeTcs
npw1 opueHTaumn 45° K NNocKkocTaAM cTabunnaatopos (cM. pucyHok A.34).

PucyHok A.34 — Cxema ceveHus Kops B NNaHe, NoKasblBarLlas HanpasneHue NpunoXeHHOW Harpysku

A.11.7.2.7 KoadpdpurymeHTbl 6e30nacHOCTU AN rpaBUTalMOHHLIX SKOPel, BHePAEMbIX B FPYHT

[Mpw NpoekTpoBaHUM BHeOPSEMbIX B MPYHT rpaBUTaLMOHHbIX AKOPen MOryT NPUMEHATECA Te e KosdhduuneHTh!
HaOeXHOCTW Mo Hecylen cnocobHOCTH, YTo 1 AnsA 3abuBHbBIX AKopHbIX cear [[OCT P 58773—2019 (mabnuua 7)), kak ana
OCeBOro, Tak U Ans 6oKoBOro HarpyxeHus.

Heobxogumo umeTb B BUAY, YTO PeanuayroWMiics MeXaHW3M paspyLleHWsi CUCTEMbl «AKOPb—TPYHT» 3aBUCUT He
TOMbLKO OT YrNa HakNnoHa SKOPHOW CBA3W HAa YPOBHE AKOPHOW Ckobbl, HO Takxe 1 OT FPYHTOBOrO pa3pesa, reoMeTpun Kop-
nyca v ctabunuaaTopoB AKOPS, a TAKKe OT PACNONOKEHUS TOYKM KPENNEHUs SKOPHON cBA3K. [NoaTomMy npw BelBope cooT-
BETCTBYIOLMX KoadhduumeHToB Be3onacHOCTU ANA NPOEKTHLIX PACYETOB CneayeT BeINOMHUTEL AeTankHbIn aHanv3 ¢ Uenso
naeHTUdMKaLMKM ONpPenensatoLLErO PEXUMa Pa3pyLLIEHMS.
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A.11.7.2.8 YcTaHOBKa rpaBUTaLNOHHBIX SKOPEW, BHEAPSEMbIX B FPYHT

Ons Bepudmkaummn ycnewHocT! YCTaHOBKM FPaBUTaLMOHHOIO SKOPS, BHEAPAEMOrO B FPYHT, U NPOBEPKA COOTBET-
CTBUSI MPOEKTHBIM JOMYCKaM B XO4Ee YCTAHOBKW CreayeT OCYLLECTBNATL MOHUTOPWHT U PEMUCTPaLIMIO CNeayoLLMX OaHHbIX:

- TpaeKTopuvo BHEAPEHUS AKops W rMyBuHy Mops;

- pacCTOAHWE MO rOPU30HTanNM OT MPOEKTHOW TOYKW pa3MeLLEHNA AKOPS (C yKka3aHWEM JOMYyCKOB Ha YCTAHOBKY);

- my6bvHy BHeapeHusa (C yKasaHWeM NPOEKTHOro 3Ha4YeHNs BHEAPEHNRA);

- OpMEHTaUMIO KOpPMyca AKOPSA Mo a3uMyTy (C yKazaHWMEM MOHTaXHOro Jonycka);

- ntobble NPOABMNEHUA aHOMAaNbLHOIO NOBEAEHUA AKOPA B XOA4Ee YCTaHOBKMU.

B npouecce ycTaHOBKM BHEOPSEMOrO rpaBUTaALMOHHOIO SKOPSA B MAacCHBE rpyHTa B HEMOCpEeACTBEHHOW BnusocTn
OT SIKOpS CO3[4aeTCs BLICOKOE M3BbITOYHOE MOPORBOE AaBreHne. JTo BbI3LIBAET YMEHbLUEHWEe 3hEKTUBHBIX HANPAXKEHWIA
B PYHTE BOOMb BEpPETEHa (Kopnyca) sKops, NPUBOAA K KPaTKOBPEMEHHOMY CHVKEHMIO Hecyllel cnocobHocTu. [Mocne
YCTaHOBKM TpeHWe Ha DOKOBOW MOBEPXHOCTU AKOPSA Ha MPOTSHKEHWM HEKOTOPOTO BPEMEHW BO3pacTaeT BCNeAcTBue 3d-
dekTa «oTabIxa» rpyHTa, 0byCnoBNEHHOro PakTopoM TUKCOTPOMMU W auccunaumein u3bbITOMHOTO NOPOBOro AaBleHus,
C030aHHOrOo B Xoae ycTaHoBkK. CKOpOCTL AMccunaumy M3beITOYHOTO MOPOBOro AaBNeHUs SBNseTcs pyHKUMen koadduum-
€HTa KoHconuaaLumy rpyHTa, hopMel SKOPS U BO3MOXHOW CNOUCTOCTU rpyHTa. XoTa DakTop «OTAbIXa» rpyHTa OKaskiBaeT
BITUAHWE W HA FOPU3OHTANbLHYIO, U HA BEPTMKANBbHYK KOMMOHEHTHI HECYLLEN CNOcOBHOCTH, YBENWYEHUE BEPTUKANBHON
KOMMOHEHTHI Bonee 3Ha4nmo.

MHTepBan BpeMeHN OT MOMEHTA YCTAHOBKM SKOpPS A0 MOMEHTa Hadana BO3LEWCTBMA PacYETHbIX Harpy3oKk Ha cu-
cTemy 3asaKopeHWs JormKkeH BbiTb 4OCTaTOMHbIM ANS OOCTMKEHWS HEOBXOOMMOW CTENEHW KOHCONMAauuu rpyHTa BOrnvam
AKOpSA, YTODLI NPOYHOCTHLIE XapaKTEPUCTMKM TPYHTA AOCTUMA PACYETHBIX 3HAYEHWA.

A.11.8 MpepBapuTenbHOe HaTAXeHWe AKOPHLIX CBA3eW U UCMNbITaHKE AKOPen

A.11.8.1 OBLmMe nonoxeHus

Bce akopHble CBA3M O0MKHBI BbITh NOABEPTHYTHI UCMBITATENBEHOMY HArpy:eHuo (0BTsxKe) Nnepen NepBbIM UCMOIMb-
30BaHWEM W elle pa3 nocne nboro CyLecTBEHHONO U3MEHEHUS KOHUIypaumn cucTeMel 3aakopeHmns — nubo 3anna-
HWpoBaHHOTO, NMMBo B pesynstate cobbITMA NPUPOOHOrO XapakTepa Mnu cnyYalHoro uHuMaeHTa. VcnbltarensHoe Ha-
TPY’KEHUE MOXKET MPUMEHATBLCA ONA PELUeHUd HECKONMbKMX 3adad, B YMCIO KOTOpbIX BXOOAT cnegytowme: (l) nposepka
MoBUnNu3auun gepxalleil cnocobHOCTU AKOPHOW cUCTEMbI Ha Tpebyemom npoeKkTHoM ypoBHe, (1) yoaneHue «cnabuHbi»
B 3arnyBneHHbIx YacTax AKopHbIx ceasei, u (1ll) obHapyeHue BO3MOXHbLIX CYLUECTBEHHLIX MOBPEXOEHWA KOMMNOHEHTOB
CUCTEMBI 3aKOPEHWS B XOLE YCTAHOBKU AKOPA, C BLIDOPOM YPOBHA HaTSXEeHWs, TpebyemMoro Ans KaxQaoro KOHKPETHOro
cnyyas.

TpeboBaHMs K UCNBITATENBHOMY HArpyXeHUH0 AKOPERN AOMKHbI ONPeaenaTLCH NPOEKTOM CUCTEMbI 3asKopeHus (co-
OTBETCTBYHOLLME pekoMmeHZaunn npueeneHsl B FOCT P 58773—2019 (nyHkm 11.4.6); gononHUTensHble MeToaUYecKue
YKa3aHWs NpuBeaeHbl HUXKeE.

A.11.8.2 CtauMoHapHbie CUCTEMbI 3asKOpEeHWA

OcHoBHas (hyHKUMSA SKOPSA B CTaLWOHAPHOW CUCTEME 3asiIKOPEHUS! COCTOUT B YAEPKAHWUM HUKHETD KOHLA AKOPHON
CBA3M Ha NPOEKTHOW TOYKE BO BCEX pacyeTHbLIX CUTyauusax. Ecnv npoTackuBaHne SKops He MOXET BbITe KOMMNEHCUPOBAHO
1 3KCTPEMAanbHOE HaTAKEHUE CBA3M BbI3LIBAET BONOYEHUE AKOPS, TO CYLLUECTBYET OMACHOCTL, YTO AKOPb HE CMOXET Bbl-
MONMHUTL CBOIO (DYHKLMIO B Mepyog 3Kcnnyataumi. [nsa ctaumoHapHbiX CUCTEM 3asKopeHns HeobXooMMo OLEHWTL Xxapak-
TEPUCTHKM COMPOTUBMNEHUA AKOPA NPOTACKUBAHWIO MpKY NeperpysKke, 0AHaKo crieayeT NPUHATL BO BHUMaHWE, YTO OrpaHu-
YeHHOEe NpoTackUBaHWE AKOPA He 0BA3aTeNbHO NPUBOAMT K NOMHOMY OTKa3y CUCTEMbI 3asKOPEHHNS.

BaHOCTb KOPPEKTHOrO onpedeneHns pacHeTHOro HaTAXeHUA AKOPHOW NIMHUW B MOMEHT YCTaHOBKM SKOPH BO3pac-
TaeT, Korga rpyHTOBLIE YCMNOBWUS HE MO3BONSKOT AOCTUYL BHEAPEHWA SIKOPA HAa 3HauYWTenbHy rmybuHy. B Takux cnydasx
pPEKOMEHAYETCS He Y4YnTbiBaTh 3dEKT «OoTAbIxa» rpyHTa rnocne ycTaHOBKW AKOps (BKMKYAs KOHCONWAALUMIO TPyHTa w
uMKnnyeckne apdekTbl), KOTOpbIE NPUBOAAT K OONee BLICOKUM 3HAYEHUAM HATAKEHWA N0 CPABHEHUIO C CUTYaLWEN, Kor-
Aa Akopb Obin Obl BHeApPEH rMybxe B CNOW ¢ MATKOW MUHOW. MNpu NpOeKTUpOBaHWM CTaLMOHaPHBLIX CUCTEM 3aAKOPEHUS
pauVoHanbHbIM pPeLLEHMEM MOXET DbiTh MCNONL3OBAHUE MPEABAPUTENBHO YCTAHOBMNEHHBIX AKOPEl (HanpumMmep, AKOpHbIX
cBaii), CN pacCYNTAHHOE HaTSHKEHWE MPU YCTAHOBKE HEMb3sA 06ecnevynTb ¢ NoMOoLLLD nNebenok Ha nnaeBydYeM COopy-
KEHUN.

C ydvetom nonoxenun MOCT P 58773—2019 (nodnyHkm 11.4.6.2), npy NpPOEKTUPOBaHUN CUCTEMbI 3aAKOPEeHWs!
cnepyeT cobntogath cneaylowmMe pekoMeHaaUmm:

- NS AKOPHLIX CBA3EW C BOMOYUITBHBIMKW AKOPSAMM, YCTAHABNMBAEMbLIMU B MATKUX MMUHAX, FOe MOXET ObiTb A0-
CTUrHyTO rnybokoe BHeOpEeHWe AKOPS, BENMMYMHA WCMBLITATENBLHOTO HarpyKeHUs JOMKHa cocTaBnATb He mMeHee 80 %
pPacyeTHOro 3Ha4YEHWs HaTSKEHWUst B CBA3W, COOTBETCTBYHLLEIO pPacyeTHON CUTYaLMKU C 3KCTPEMarbHbIM BO3AENCTBUEM
OKpy’Kalollel cpedbl M onpedeneHHoro Ansg NpPOeKkTHON (HenoBpexaeHHoW) KoHUrypauuy AKOpPHOW CUCTEMBI C YHETOM
OUHaAMUYeCcKMX 3 ekToB. B NMpoYHbIX MecyaHbIX MM CIOUCTLIX FPyHTax, rae rmybuHa BHeOpeHusa AKops MOXET cocTa-
BUTb MEHee YeM ANuHa nanbl SKops, YPOBEHb UCMbITATENbHOTO HarpyXeHus cnegyet 6path Ha yposHe 100 % wnu bonee
OT BbILLEYKA3aHHOIO pac4YeTHOrO 3Ha4EHUS;

- ONSA AKOPHbLIX CBA3EW C HEMOABWXKHBIMU SKOPAMU (Hanpumep, SKOPHBIMW CBasiMU) YPOBEHb UCMLITATENBHOW Ha-
rpy3ku gomkeH obecnednTb TAKOe HarpyKeHue SKOPHOW CBA3K, 4ToObl obpaTHas dopma ee uarnba B npegenax sarny-
6neHHOro B OHHLIA FPYHT y4acTka cpopMupoBanach B 4OCTAaTOMHOW MEpPE ANS NPenoTBpaLleHns Hanu4msa B HEW «cra-
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BWUHBI», YTO B LUTOPMOBLIX YCMOBWSAX MOrMo Bbl MPUBECTM K AOMOMHUTENBLHOMY MPOPEe3aHuMio rPyHTa SKOPHOW CBA3bI0 1
n3MeHeHu opMel 3arnybneHHon YacTy CBA3MK;

- MPOAOMKUTENBHOCTEL HATANEHWUS NPY UCTIBITATENEHOM Harpy>KEHUW NPKU YCTaHOBKE OOMKHA COCTABNATE HE MeHee
15 MuH.

[Mpw onpegeneHnn BENUYUHBI UCMBITATENBHOIO HArPY>EHUs NPWU MPOEKTUPOBAHUM AKOPHOW CUCTEMBbI CNeayeT Bbl-
MONHWTL aHanv3 (HakToOpoB HEOMpEeneneHHOCTH B pacyeTax, a TalKe OLEeHWTb NOCMnencTBMA MOTEHLManbHOro nepeme-
LeHWa nnatdopMbl B pesynbTaTte NpopesaHns sKopem rpyHTa. HatsxeHue npu uchbITaTENBHOM Harpy>XeHUM OOMKHO
ObITb 4OCTATOYHO BbICOKWUM, YTOOLI AONONHWUTENbHOE NepeMeLleHne SKops Npyu peannaauny 3KkcTpeMarnbHOW pacyeTHON
Harpy3Kku He BbI3BaNO Neperpysky cocefHux cBAzer. HaTsyKeHne npu ycTaHOBKE SKOpA OOMKHO M3MEPATLCH C MOMOLLBIO
HafaeXHOW kanMbpoBaHHOW CUCTEMBI U AOKYMEHTUPOBATLCS.

A.11.8.3 CucTtembl 3afKopeHns ana MobunbHbIX BypPOBLIX YCTaHOBOK

CucTeMbl 3agkopeHus Ans MoBKUMbHbIX BYpOBLIX YCTAHOBOK MO CBOEMY HasHa4eHWI0 XapakTepuayroTcs Kak BpemeH-
Hble CUCTEMbI 3asiKOPEHNS.

[ns cuctem 3asKOpeHUs C BOMOYUMNbHBIMU AKOPAMU BEMMYUHA UCTBITATENBHOMO HArpyKeHUS NpU YCTaHOBKE O0MK-
Ha onpedensaTbea ¢ yyeToM psga (hakTopoM, BKMOYAs TUM SKOPS, MPYHTOBBIE YCNOBWS, NpedensHoe TAroBoe ycunuve
nebegkn 1 HeobxogMMocCTe M3BneyYeHne akops. MNpu NPOeKTUPOBaHUM YCTAHOBKW SKOPS CriedyeT NpuaepxXuBaTbes, Kak
MUHUMYM, criegytowmnx pekomengaumi FOCT P 58773—2019 (nodnyHkm 11.4.6.3):

- HaTsKeHWe SKOPHOW CBA3W B 30He Nebeaku Npu UCnbITaTeNbHOM HarpyKeHUn JOMKHO BbiTh He Hibke BonbLuein u3
ABYX BEMWYUH — HaTsHKeHWe SKOPHOW NMHUKM B COCTaBe HENnoBPEXOEHHOW CUCTEMbl 3asAKOPEHUS B PAaC4eTHOW CUTyauun
3KCTPEMANBHOMO YPOBHS W HATSKEHME, COOTBETCTBYIOWEE NPEAENEHOMY COCTOSHWIO MO NPUrOAHOCTYA K HOPMAanbeHOW 3KC-
nnyatauuu,

- HaTsPKEHWE AKOPHOW CBA3W HA y4acTKe, NPMMbIKAKOLWEM K SKOPIO, MPU UCNbITAaTENBHOM Harpy»KeHUM AOMKHO BbITh
He MeHee TpexKpaTHOro Beca AKops;

- MpW NO3VUMOHWPOBaHUK BBNM3N ApYrux NnaByynx 0ObLEKTOB HaTSKEeHWe SKOPHOW CBA3M B 30He nebeakn npu uc-
NeITaTeNbHOM Harpy>KeHUM JOMKHO BbiTh HE HWKE CPEedHEro 3Ha4YeHWs HaTAXEeHWA MUHWW B COCTaBe HEMOBPEXKAEHHOW
CUCTEMbI 3a9KOPeHNUs, COOTBETCTBYIOLLEro npegensHOMY COCTOAHUI0 NEePBOM rpynnkl;

- MPOAOIMKUTENBHOCTD HAaTSXEeHUs Nebeaky Npu NCNeITaTenbHOM HarpyXeHun He oMmkHa BbiTe MeHbLue 15 MuH.

A.11.8.4 WcnoiTaTensHoe Harpy»keHue AKopen, BHeAPAEMbIX B FPYHT BONOYEHWEM

YKazaHuA No NNaHWPOBaHWIO W BBINOMHEHWID YCTAHOBKW SKOPeK, BHeApPSeMblX B FPYHT BOMOYEHMEM, NpUBEAEHbI,
Hanpumep, B [272]. Tam xe npuBeeH anstepHaTUBHbINA cnocob onpegeneHns HeoBXoANMOro YPOBHS HATSXXEHUA AKOPHON
CBA3W NPU MOHTaXe AKops.

A.11.8.5 WcneiTatensHoe HarpyxeHue Ona SKopen-ceam 1 NMNyXHbIX AKopewn

MpUMEHUTENBHO K AKOPHBIM CBaAM (3aBMBHBIM 1 BAKYYMHBLIM) W MY)XHBIM SKOPAM AaHHbIE NO YCTAHOBKE AOMKHbI
noagTeepxaaTh, YTO 3arnybneHne AKOps HaxXOOUTCA B QMana3oHe MPOrHo3vpyeMblX BepXHEW M HWKHEW rpaHuu, onpe-
AeneHHbIX B X04e reoTeXHWYeCKOro NPOeKTMpoBaHWA sKops. Kpome Toro, NpOTOKOMbl KOHTPOMSA MOHTa)a AOMKHbI Noj-
TBEpX¥daTb NPOrHO3MpPyeMble NapameTpbl YCTAaHOBKM, BKIOYasa BHeApeHWe SKopsa nog AelcTBuem cobCTBEHHOro Beca U
XapakTepucTUKM npouecca 3arnybneHusa (nosegeHne npu 3abueke ana 3abuBHbIX cBaW, 3arnybrneHne BakyyMHbIX cBai
NpW NOHWKEHWN OABMNEHWHA, CUNa HAaTSXKEHWA CBA3M NPU BPE3AHUK B FPYHT NNYXHbIX SKOPEW, BHEAPAEMBIX B MPYHT BOMO-
YeHMeM), a Takke TOT PakT, YTO OpUEHTaLMS AKOPA COrMacyeTcs C KOHCTPYKUMER SKops. B aTux ycnoBusX UcneiTaTensHoe
HarpyXeHue SAKopsi B COOTBETCTBUK C nonoxeHusamn FOCT P 58773—2019 (nyHkm 11.4.6) He TpebyeTcs.

[MnyxHble skopA OOMKHbI BbITb NOABEPrHYTHI MOHTaXXHOW Harpyske, obecneunBatollein HeobxoaUMbIA NOBOPOT
nanel AKopsa 1 ero hrKcauuio, a Takke pesynsTupyoLLyio rmy&uHy BHEApPEeHUs!, 3Ha4YeHWe KoTopo ByaeT COOTBETCTBOBATL
NMPOEKTHOMY 3HaYeHMWIO C y4eToM moTepw 3arnybneHus npu dukcauum akopsa. Heobxogumoe HatseHwe dumkcauuu, a
TaKKe BeNM4MHa pac4yeTHOro NoBOPOTa Narkl AKOPSA A0MKHb! ObITh ONpeaeneHbl Ha OCHOBE JOCTOBEPHbIX FEOTEXHUYECKUX
AaHHBIX U AOMKHBI BbITh BEPU(MLMPOBaHLI C NOMOLLBI0 NPOTOTMMNE UMK MOCPEeACTBOM MOAENMbHBIX UCTLITAHWIA C COOTBET-
CTByHOLMM MacliTabupoBaHueM. AHanM3 atana dumKcauum Skops, No pesynsrataM KOTOpPOro onpefensieTcs HaTsKeHue
dmKcaLnm, JOMKEH Y4UTBIBaTh TAKKE XapakTepUCTUKM MOBOPOTAa Nankl AKOPSA, COOTBETCTBYHLLME HATAKEHUIO NPU pacyeT-
HOI Harpy3ke B COCTABE HEMOBPEKAEHHOW W NOBPEXAEHHOW CUCTEMBI SKOPHbLIX NMWHWIA. Ecnu 3HaveHvWe noeopoTa nankel
AKOPA B MOMEHT huKkcaumm OTNMYEETCa OT 3HAYEHUS NOBOPOTA NPY €ro HarpyKeHWU Npy NOBPEXAEHHOW KoHdUrypauum
AKOPHBIX JIMHWIA, TO KOHCTPYKLUMA SKOPA AomkHa BblTe MpoBepeHa Ha AeWCTBUE Harpy3kv, MMetoLLeln NonepeyHyo KoMmno-
HeHTY, 4Tobbl 06ecneYnTb ero KOHCTPYKTMBHYIO NPOYHOCTL.

BHeapaeMeble B rpyHT NNyKHbIE AKOPSA AOMKHbI BbITe NPOBEPEHBI UCTBITATENBHBIM HAMPYKEHNEM B COOTBETCTBUN C
nonoxeHuamu FOCT P 58773—2019 (nynkm 11.4.6), ecnv He BbINOMNHSAETCHA HW OOHO U3 CNEAYOLMX YCIOBUIA:

- HaTsPKeHWe NpW yCcTaHOBKE sKops (Npy erc BHeAPEeHWW B IPYHT) paBHO WCMNLITATENBHOM Harpy3ke AN SKops Unu
npeBbILLAET ee,

- XapakTepWUCTWKM PYHTa B MecTe YCTaHOBKM SKops Bbinu onpefeneHsl B COOTBETCTBMM C pekomeHaaumsamm A.11.2,
a rmyBuHa pacnonoxeHusi SKkops nocre ukcauum 4OCTOBEPHO ONpeneneHa U COCTaBMnAeT 3Ha4YeHUE He HUKE pacHeTHOro.

[JononHutenebHbie ykasaHusa No oueHke BNUsAHWA ocobeHHOCTen npoueaypbl MOHTaxa Ha rmyBbuHy BHEAPEHUS MNyxX-
HOro SIKops, ero hrkcaumio 1 yron NoBopoTa ero narnkl, a Takke peKkoMeHgauumn no Mmetogam sepudmkauin rnyduHbl BHe-
ApeHWs HA MOMEHT 3aBepLUEHNA MOHTa)a AKOPA, NpMBELEHbI B [274].
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rOCT P 59995—2022

B cniyyasix, korga B NpOTOKONax MOHTaXa AKOps 3apervcTprpoBaHbl CYLLeCTBEHHbIE OTKMOHEHUS] OT MPOEKTHbIX 3Ha-
YEHWUH, YTO MOXET CBUAETENLCTEBOBATL O TOM, YTO TpebyemMoe 3HauyeHve gepKallern cnocoBHOCTU AKOpA He AOCTUIHYTO,
MOXeT noTpeboBaTbCa UCNLITATENBHOE HarpyXeHue akopa B cootBeTcTBUM ¢ FOCT P 58773—2019 (nyHkm 11.4.6). 310
MOXET ObITe NpUeMNeMbIM BapuaHTOM ANs NOATBEpKAEHUA Aepxallei cnocoBHOCTU ANSA BPeMeHHEIX CUCTEM 3asKope-
HUA. TeM HE MEHEE MCTbITaHWE AKOPEW Ha HaTSXXeHWe, UCNOMb3yeMOe NPU NPOBEPKE KPUTEPUEB 1epeoll 2pynisi npeders-
HbIX cocmosHul, He obA3aTenbHo NoATBEPXKAaEeT To, 4To HeobxoguMble hakTOpPbl HAAEKHOCTH ANA yAepXKaHuA aKops
cobntogeHbl, U 3TO JOMKHO ABNATLCA NPEAMETOM CreLuuanbHOro pacCMOTPEHWUS MPW MPOEKTMPOBaHWMM CTaLMOHaPHbIX
cucTeM 3askopeHwus. [oaToMy, ecnv NPOTOKOSbl MOHTa)a@ NoKa3biBatoT, YTO AepXallas crnocobHOCTE SKOPS 3HaYMTENbHO
MeHbLLE, YEM MPOEKTHOE 3Ha4YeHWe, U 4To chakTudeckme 3HaveHus koadduumeHTa 6e3onacHoCT HUKE HOPMATUBHLIX, TO
credyeT NpednpuHATE CNedyWmne KOPPEKTUPYIOLME MEPONPUATUS:

- MPOBECTW AONONHUTENbHBIE UCCNE[0BaHUA FPYHTa B MECTe YCTaHOBKU SKOPA ANS YTOYHEHWS W/Mnu nogTeepxie-
HWUS CBOWCTB rPyHTa B MECTe YCTaHOBKM AKOPS;

- OCYLLEeCTBUTb U3BMEYEHWE U MOBTOPHYHO YCTAHOBKY SIKOPS B HOBOM MECTe C HeHapyLUEHHbIM FPYHTOM;

- OCYLECTBWUTL M3BMNEYEHWE FKOPS, M3MEHUTL €r0 KOHCTPYKLMWIO ¢ TeM, YToBbl OH COOTBETCTBOBAN TpeboBaHWaAM
NpOoeKTa, U BbINOMHWUTE NOBTOPHYIO YCTAHOBKY AKOPS B HOBOM MECTE C HEHapyLUEHHbIM FPYHTOM;

- OTNOXWTb MOCTAHOBKY Ha SKOPb CyAHA/MNaBy4yero coopyeHusi, 4Tobbl obecneynts OONOMHUTENBHYH KOHCOMM-
OauMto rpyHTa.

A.11.8.6 McnbiTatenbHoe HarpyxeHue rpaBUTalMOHHLIX SKOpen, BHegpseMblX B IPYHT

Ecnv npoToKonbl MOHTa)a BHEAPAEMbIX B TPYHT rpaBUTaLMOHHbBIX SKOPen NOATBepKAatoT JOCTUXKEHWNE MPOeKTHON
rny6uHbl BHEOPEHWA, AOCTaTOMHOW Ans ofecneyveHuns gepxalleil cnocoBHOCTU AKOPS, TO UX UCMbITATENBHOE HarpyXeHue
Harpyskamu, onpeaenedHeiMu B FOCT P 58773—2019 (nyHkm 11.4.6), He TpebyeTcs.
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FOCT P 59995—2022

Mpunoxenue OA
(cnpaBo4Hoe)

CBefeHUs1 0 COOTBETCTBUM HOMepOoB TEPMUHONOTMYECKHUX cTaTel B HaUMOHaNbLHOM
WU Ucnonb3oBaHHOM MeXOYyHapoOoHOM CTaHOapTe

Tabnuuya JA1

ISO 19901-4:2016 || 3.1 32 33 3.4 3.5 36 37 3.8 39 | 310 | 311 | 3.12
HacTtoswuii
el ) B 3.1 311 | 320 | 319 | 35 | 323 | 315 | 36 | 321 | 322

OxkoHYaHue mabnuusi JA.1

ISO 19901-4:2016 | 3.13 | 314 | 315 | 316 | 317 | 318 | 319 | 320 | — — — —
HaeTeauAR 38 | 318 | 39 | 314 | 316 | 3.12 | 317 | 3.10 | 3.3 34 | 313 | 3.24
cTaHgapT
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MpunoxeHwe OB
(cnpaBo4Hoe)

rOCT P 59995—2022

CpaBHEHHe TEPMHUHONOTN4YeCKUX cTraten B HauMOHaNnbHOM U UCNONb30OBaHHOM
MexayHapoaoHOM CTaHAapTe, KOTOpbie UMEKT CylleCcTBeHHbIe OTNUYUA

Tabnuua Ob.1

OnpegeneHne TepMUHA B HACTOALLEM
cTaHpjapre

Onpepgenexdve TepMuHa B
MCO 19901-4:2016

MpumeyaHue (NpuynHa peaakUMoHHOTO
N3MEHEeHUR)

3.2 so3geincTemne (action):. AeneHue, Bbl-
3bIBAKOLLEE BHYTPEHHWE CWMbl B 3MEMEH-
Tax KOHCTPYKLMK

3.1 action: external load
applied to the structure (di-
rect action) or an imposed
deformation or acceleration
(indirect action)

B HacTosAllem cTaHOapTe onpegeneHue
OaHHOro TepMuHa npuBegeHo B hopmy-
nuposke, ucnonbayemon B FOCT P 54483,
KoTopasa Gonee TOYHO OTpa)aeT CyTb Tep-
MWHa

3.7 KoathdMUMEHT  HAOEKHOCTU no
Harpyske (action factor): YacTHeIM Koadh-
duumreHtT BesonacHoOCTW, KOTOpbIA Npu-
MEHSIeTCA K HOPMaTMBHOMY 3Ha4YeHWIo
Harpysku 1 oTpaXkaeT HeonpeaeneHHoCcTb
WY U3MEHYNBOCTb

3.2 action factor: partial
safety factor applied to a
design action

B pgocrnoBHOM NeEpeBOAE Ha PYCCKUA A3bIK
onpefeneHye 4aHHOro TePMMHA: «4acCTHbIN
koadhprumMeHT 6e30nacHOCTH, MpUMEHAE-
MbIA K paCYeTHON Harpyake» oWnboYHO U B
HacTosALlWeM CTaH4apTe 3aMeHeHo Ha onpe-
genexune, bonee TOYHO OTpaxalllee CyTb
TepMUHa

3.11 HopmaTuBHOE 3Ha4deHue (character-
istic value): 3HaueHue, ycTaHaBnMBaeMoe
HOPMATUBHBIMM  [JOKYMEHTaMM unm
NPUHATOE no penpe3eHTaTUBHOMY
3HAYEHMIO

3.4 characteristic  value:
value assigned to a basic
variable associated with a
prescribed probability of
not being violated by unfa-
vorable values during some
reference period

B HacToswem cTaHgapTe onpedeneHve
AaHHOro TepMMHa MPUBEAEHO B pacluu-
peHHol hopMYyrMpoOBKe, UCNOMb3YyeMON B
[OCT P 54483, kotopasi bonee TOYHO OT-
paxaeT cyTb TepMuUHa

3.15 npepenbHoe cocTosaHuWe (limit state):
CocTofiHMe, NpW KOTOPOM COOPYXXeHue
B LIENOM WIW ero 3nemMeHTbl nepecTarT
YOOBNETBOPATh 3a4aHHbIM 3KCnnyaTauu-
OHHbIM TpeboBaHWAM (pPacqeTHbIM KpuTe-
puamM), TpeboBaHWsAM MpU NPOU3BOACTBE
paboT (cTpouTenbCTBE) UNU HAaXoOAaTCA B
COCTOSIHWM, MPWU KOTOPOM WX AanbHewnLas
aKcnnyaTauua HegoNycTUMa Unu Heuene-
coobpasHa, NMbo BoCCTaHOBMNEHWE UX pa-
60TOCNOCOBHOrO COCTOSHUA HEBO3MOXHO
unu HeuenecoobpasHo

3.9 limit state: state be-
yond which the structure no
longer satisfies the relevant
design criteria

B HacToAwem cTaHgapTe onpegeneHue
0AHHOro TepMuHa NpUBEOEHO B pacluu-
PEHHOW (hOPMYNMPOBKE, WCMOMb3yemMon B
FOCT P 54483, kotopasi bonee To4YHO OT-
paXaeT CyTb TEPMUHA

3.19 pacueTHoe 3HaveHuve (design value):
HopmaTuBHOEe 3HayeHWe, YMHOXeHHOe
(N nogeneHHoe) Ha COOTBETCTBYIOLWMA
K03 pMUMEHT HAOEXKHOCTHU

3.6 design value: value de-
rived from the representa-
tive value for use in the de-
sign verification procedure

B HacToAwem cTaHgapTe onpegeneHue
OaHHOro TepMuHa npueegeHo B opmy-
nupoeke, ncnoneayemon B FOCT P 54483,
KoTopas bonee ToMHO OTpaXaeT CyTb Tep-
MUHA
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FOCT P 59995—2022

Mpunoxenune OB
(cnpaBo4Hoe)

TepMUHBI, ucnonb3yemMsblie NpyU NpoeKTUpPoOBaHWUKN AKOPHLIX CUCTEM

[B.1 BakyymHan [3acacbiBarowancs] cas (suction pile): Ceas, kopnyc koTopor npeactaenseTr cobol KeccoH,
3arnybnaemblil B AHO NOCPEOCTBOM OTKa4YKM BOAbI U3 BHYTPEHHETO NPOCTPaHCTBa Kopryca.

[0B.2 BepeteHo (sikops) (shank): KOHCTPYKTUBHbBIA 3reMeHT SiKops, nepefatolinii YCUnne HaTsKeHUs SKOPHOKN
TNMHUK Ha nanbl SKOpS.

[0B.3 BonouunbHbIK AKopb (drag-embedded anchor): Akopk, 3arnybneHve KOTOPOro B AOHHLIN MPYHT NPOUCXO-
OWT B MPOLIECCE Ero BONOYEHUA MO OHY.

[B.4 rpaBuTauuoHHLIM AKopb (gravity anchor): Akopb, Hecywas cnocobHocTe koToporo obecnedvMBaeTcs 3a
CYET ero Beca.

0B.5 pepxawana cuna [Hecylwana cnocoBHocTk] AKopAa (anchor holding capacity): HaumeHblee ycunue, koTo-
POE HYXKHO NPUNOXUTE K BEPETEHY AKOPA B rOPU30HTANBHOM, BEPTUKANLHOM UM HAKMOHHOM OTHOCUTENLHO AHA Hanpae-
neHuu, 4Tobbl 06ecneynTh BhIpbIBAHUE/MPOTACKMBAHUE AKOPS.

[0B.6 nana (akopsa) (fluke): KoHCTPYKTUBHLIA aneMeHT sKops, 3a c4eT GOKOBOW NOBEPXHOCTM KOTOPOro (KOTOpbIX)
obecne4nBaeTcA OCHOBHAA AONA AepKallei Curbl SKops.

0B.7 obTaxka (AKopen/akopHbIX NMHKMA) (load testing): HaTseHue AKOPHBIX NMMHWMIA UCMbITATENBHON Harpy3kon
3aaHHON BENMYWHLI OANA YCTAaHOBKK cyaHa (MNaBy4vero COOPYKEHWS) B NMPOEKTHOE MOMOXEHWE, MPOBEPKN HECYLLIE CMo-
CODHOCTM AKOPHOIN CUCTEMBI, YCTPAaHEHWUS OCMNabneHusa HaTSKEHWNA YYaCTKOB AKOPHbLIX NIMHWIA, Nexallux Ha MOPCKOM OHeE,
1 Ans oBHapyXeHNsl BO3MOXHbIX NOBPEXAEHNA 3NEMEHTOR SKOPHOW CUCTEMbI NMPY MOHTaXe.

[0B.8 nnyxHbIA Akopb (plate anchor): Akopb, Hecywasa cnocobHocTe KoToporo obecneymBaeTca 3a cYeT nankl,
MMeroLlen oopmy LUMPOKOIN NIacTUHBI.

[B.9 cBalHbIA AKOpb (AKOpb-cBan) (anchor pile): Axkopb, NpeactaBnstoWKMA coboit cBak TOro MMM MHOMO BUAA.

[0B.10 skopHas nuHusa [cBA3k] (anchor line; mooring line): Mbkas cBA3b, COEANHAIOLWLAA AKOPE C KOPNYCOM CyOHa
VN MNaBy4Yero COOPYKEHUS.

[0B.11 akopHas ckoba (anchor padeye): Pa3aMellaemas Ha gkope cneymnansHasa ckoba, K KOTOpoW KpenuTca aKop-
Has NMUHKSA.

[B.12 akopHas cMbivka (lead-line; anchor length): Y4yacTok SKOPHOA NMMHWUKW, NPUMbIKAIOLLAA K AKOPLO.
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Mpunoxenue O
(cnpaBo4Hoe)

CBE,I]EHMH 0 COOTBETCTBMM CCbLINOYHbLIX HAUMOHANbHLIX CTAHOAPTOB MeXOYHapoOHLIM CTaHOapTaMm,
UCNofNb30BaHHbIM B Ka4yeCTBe CCbINOYHbIX B NTPUMEHEHHOM MeXAYyHapoaAHOM CTaHOapTe

Tabnwuua A1

OBo3Ha4YeHne CChINOYHOro
HaUWOHaNLHOro cTaHaapTa

CreneHb
COOTBETCTBUSA

0O603Ha4YeHne U HauMeHOBaHWE CCbINOYHOTO MEXAYHAPOAHOro cTaHaapTa

[OCT P 54483—2021
(MCO 19900:2013)

MOD

1ISO 19900:2013 «HedTaHaa 1 razoeas NpOMbILWNEHHOCTL. [naTgopmbl
Mopckue anga HedTerazogobeum. Obwme TpeboBaHua»

OCT P 57123—2016
(MCO 19901-2:2004)

MOD

ISO 19901-2:2004 «HedTaAHasa W razoeas npomblneHHocTs. Coopyxe-
HWA HedTerazonpoMeICnoBele Mopckue. [pOeKTUPOBAHNUE C YHETOM Celc-
MUYECKNX YCIOBMIA»

[OCT P 57148—2016
(MCO 19901-1:2015)

MOD

ISO 19901-1:2015 «HedTaHasa u razosas npombiLneHHOCTs. Coopyxe-
HWSA HedTerazonpomeicnoBble Mopckue. [TpoekTupoBaHne v akcnnyarta-
LMs C y4eToM TMAPOMETE0PONOrMYECKNX YCIOBUIA»

FOCT P 58773—2019
(MCO 19901-7:2013)

MOD

ISO 19901-7:2013 «HedTAHaa 1 razopas nNpoMblWeHHOCTb. CoopyKe-
HUS HedTerasonpombicrioBble Mopckue. CUCTEMBI MO3WULMOHWPOBAHWA
NNaBy4ynx COOPYKEHUIA»

FOCT P 59996—2022
(MCO 19901-8:2014)

NEQ

1ISO 19901-8:2014 «HedTsaHana v razoBas NnpoMbiluneHHocTb. CoopyXeHus
Hed)TerasonpomeicroBble Mopckue. Mopckue nccnegoBaHUs rpyHToB»

[OCT P 59997—2022
(MCO 19905-1:2016)

MOD

ISO 19905-1:2016 «HedTaHasa 1 razoBas npomblluneHHoCTb. Coopyxe-
HWA HedTerasonpoMbIicnioBble MOpcKue. ocTaHoBKA CaMOMNogbeMHbIX
nraBy4mx OypOBbIX YCTAHOBOK C Y4ETOM YCNOBWUIA NNOLE[0K YCTaHOBKMN»

MpumeyvaHune

— B HacTosAwei Tabnuue wcnonb3oBaHbl criedylolve YcrnoBHble 0003HayYeHuss cTeneHu

COOTBETCTBUSA CTaHAapTOB!
- MOD — moautuLumpoBaHHbIe CTaHAapThI;
- NEQ — HeakBuBaneHTHbIE CTaHAapPThI.
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