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Mpepgucnosune

1 PASPABOTAH HekommepuyecknmMm napTHEpCTBOM «Accouuaumns npoeccnoHanbHbIX TMAPOTEXHUKOB
«'mnpopeyTtpaHc» (HM «Accoumaumsa «frmnpopeyTpaHcy)

2 BHECEH TexHu4ecknm KOMUTETOM Mo ctaHgaptnsauum TK 032 «BogHbIli TpaHcnopT»

3 YTBEPX/AEH U BBEJEH B JENCTBUWE Mpukasom defepanbHOro areHTCTBa MO TEXHUYECKOMY pe-
rynuposaHuto n metponorum ot 10 gekabps 2019 r. Ne 1367-cT

4 BBEAEH BMEPBbIE

Mpasuna NpMMeHeHNss HaCTOALWEro cTaHjapTa yCTaHOBNEHbl BCcTaTbe 26 PeaBpanbliioro 3akoHa
0T 29 utoHa 2015 1. N° 162-®3 «O cTaHgapTu3laumm B Poccuiickoit depepaynn». NHDopmaymns o6 uns-
MEeHEeHMAX K HacToalWemMy cTaHgapTy nyb6ninkKyeTcsa B eXXerogHom (No COCTOAHUIO Ha 1aHBaps TeKyL,ero
roga) nMHpopmauMoHHOM yKa3saTtene «HauuoHanbHble cCTaH4apThl», a oPuUnanbHbIi Te KCT U3MEHeHUn
M NOMpaBoOK — B eXeMeCAYHOM MHPOPMAaLMOHHOM yKa3aTtene «HauuoHanbHble cTaHfjapTbli». B cnyvyae
nepecmoTpa (3aMeHbl) UM OTMEHbl HACTOSALWEero ctaHjapTa cCOOTBETCTBYlO L ee yBegomMneHne byaer
onybankoBaHo B Gamkaillem BbINyCKe eXeMeCAYHOro MHPOpMaLMOHHOro ykasartens «HaunoHanbHble
cTaHgapTbl». CooTBeTCTBYlO W as UHopMmauns, ysefloMIeHNne U TeKCTbl pasMeliaroTcsa TakXe B UH-
thopmaLMoHHO’ cucTteme o6LLEro NoNb30BaHUA — Ha ouumnanbHoM calite degepanbHOro areHTcTBa no
TEXHNYECKOMY perynupoBaHuio n metponornm scetn NHtepHet (www.gost.nj)

© CtaHpapTuHhopMm. ochopmaeHue. 2020

HacToswmii ctaHaapT He MOXKeT 6bITb MOAHOCTBIO UM YACTMUYHO BOCMPOU3BEAEH, TMPaXKNPOBaH U pac-
npocTpaHeH B kayecTBe ouLumanbHOro nsgannsa 6es paspelwerHusa degepanbHOro areHTCcTBa No TeXHUYECKO-
My perynmpoBaHu1Io U MeTponorum
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BesepeHune

MpuMeHeHne HacTosiLero cTaHgapTa o6ecneynBaeT BbINONHEHNE TPEGOBAHNI TEXHUYECKUX pernameH-
ToB [1] n [2].
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HALWOHANDBHGBLBINR CTAHOLAPT POCCUMNCKOWN OPEAEPALWNMK

BHYTpPEeHHW BOAHbLIN TpaHcnopT
OBBEKTbl NH®PPACTPYKTYPbI

PacueTbl 06uieii ycToinumBocTn. OCHOBHbIE Tpe6GoBaHus

Inland water transport. Infrastructure objects.
General stability calculations. Basic requirement

[Oata BBefeHusi — 2020— 07— 01

1 06nactb NpUMeEHeHNs

11 HacTosiwuii cTaHAapT ycTaHaBiMBaeT OCHOBHble TpeboBaHUS K pacyeTam O06Lieli yCTON4YnBOCTM
06bEKTOB MH(PACTPYKTYPbl BHYTPEHHEr0 BOAHOIO TPAHCMOpPTa, CBA3aHHbIX C YCTOWUYMBOCTLIO TPYHTOBbIX Mac-
CMBOB. a Takke K UCXOfHbIM [aHHbIM [/ pacyeToB W NporpaMMHOMY obecrnedyeHuto Npyv NPOoeKTUpoBaHUN
HOBbIX U PEKOHCTPYMpPYyeMbIX 06bEKTOB 1 MX IKCNayaTayum.

MonoXkeHns HacTosiero ctaHfapta MOryT 6biTb MCMOMb30BaHbl MpU pacyeTe 06Lieli YCTONYMBOCTU
06BbEKTOB, HEe OTHOCALLMXCA K UHPPACTPYKType BHyTPEHHEero BOAHOro TpaHcnopra.

1.2 leTanbHble Tpe6oBaHUS K pacyeTam, WCXOAHbIM AaHHbIM A5 HUX U KOMMbIOTEPHbIM MporpaMmmam
n3naraloTca B COOTBETCTBYIOLMX HaLMOHaNbHbIX U OTpacneBblX CTaHfapTax v CBOojax MpaBua, a Takke B
MHCTPYKLMSAX MO NPUMEHEHMIO NMPUBOPOB N MHCTPYMEHTOB ANA UHXEHEPHbIX U3bICKaHWA 1 K NpOrpaMmMHOMY
o6ecneyeHunto pacyeToB.

1.3 HacToAwmin ctaHgapT pacnpocTpaHsaeTca Ha cnefytolme o6beKTbl:

- nNpuyasbHble 1 apyrue HabepexxHble:
noAnopHble CTEHbI, B TOM YMUCAe, CTeHbl KaMep LUIt030B;

- MAOTUHBI,

OTKOCbI TPYHTOBbIX MNNOTWH, fam6, orpagnTeNnbHbIX COOPY>KEHUN, Hacbinei n BbleMOK;
6eperoykpenuTenbHble COOPYXXEHMUS NH0ObIX TMMOB U KOHCTPYKLUIA;

©CTeCTBEHHbIE CK/OHbI.

1.4 Hactoawmumii ctaHgapT npegHasHayvyeH K npyMeHeHUto Ha TeppuTopun Poccuiickoin ®egepaunn ropu-
AVYECKUMU MLamMn (MHANBUAYaNbHbIMU NPeAnpUHUMaTensMu) He3aBucMo oT (POpM CO6CTBEHHOCTM U NOA-
YNHEHHOCTMW.

2 HopmaTtuBHbIe CCbI/IKK

B HacTosillem cTaHjapTe Ucnofb3oBaHbl HOPMAaTUBHbIE CCbINIKW Ha Cneaytolime AOKYMEHTbI:

FOCT 12248 I'pyHTbl. MeToabl NabopaToOpHOro onpeaeneHns xapaktepucTnk NPoYHOCTN N agechopmMupy-
emMocTun

FOCT 20276 I'pyHTbl. MeToAbl NONEBOrO ONpefeneHns XxapakTepucTMkK NPOYHOCTN 1 fehopMUpyemMocTu

CN 14.13330.2014 «CHwuN 11-7-81* CTpOUTENLCTBO B CEMCMUYECKUX parnoHax»

CM 22.13330.2011 «CHuMN 2.02.01-83 OCHOBaHUS 3faHUi 1 COOPYXXEHU»

CM 23.13330.2011 «CHwuM 2.02.02-85* OCHOBaHMA MAPOTEXHNYECKNX COOPYXKEHU»

CN 58.13330.2012 «CHwuMN 33-01-2003 MNgpotexHnyeckue coopyXeHns. OCHOBHbIE NMONOXKEHUSA»

CM 116.13330.2012 «CHunM 22-02-2003 VHXXeHepHasa 3awumta TeEPPUTOPUIA, 34aHUIA N COOPYXKEHUI OT
onacHbIX reonornyecknx npoueccos. OCHOBHbIE MONOXKEeHUA NPOEKTUPOBAHNA»

M3gaHve ojuymansHoe
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MpumMmeuyaHune — lpu NONb30OBAHUM HACTOSLLMM CTAHAAPTOM Lienecoo6pasHo NPOBEPUTHL eICTBUE CCbINOYHbIX
cTaHjapToB (CBOAOB NpaBu/) B MHPOPMAaLMOHHOM cucTeMe 06LLEero nonb3oBaHs — Ha ouumanbHoM calite ®efepanb-
HOrO areHTCTBa N0 TEXHUUYECKOMY PEryIMpPOBaHUIO U METPOJOTNM B CETU NHTEPHET UK N0 EXXErogHOMY MHOPMAaLVOH-
HOMY yKasatento <HaunoHanbHble CTaH[apThl», KOTOPbI ONy6NMKOBaH Mo COCTOAHUIO HA 1 SHBaps TeKyllero roga, v no
BbIMYCKaM €)KEMECSYHOr0 MH(POPMALMOHHOIO yKasaTtens «HaumoHanbHble cTaHAapTbl» 3a TEKyLMiA rod. Ecnn 3ameHeH
CCbINOYHbIV JOKYMEHT, HA KOTOpPbIl laHa HeaTupoBaHHas CCbIIKa, TO PEKOMEHAYeTCA NCMOoNb30BaThb AeCTBYIOLLYIO Bep-
CUIO 3TOTO JOKYMEHTA C Yy4ETOM BCEX BHECEHHbIX B fJaHHYI0 BEPCUIO U3MEHEHWIA. ECN 3aMEeHEH CCbINOYHbIN JOKYMEHT, Ha
KOTOpbIi flaHa AaTupoBaHHas ccbinka, TO PEKOMEHAYETCA UCMOob30BaTb BEPCUIO 3TOTO AOKYMEHTa C yKa3aHHbIM Bbille
rofioM yTBEpPXAeHUs (NPUHATUSA). ECNn nocne yTBEPXKAEHUSI HACTOSALLErO CTaHAapTa B CCbINOYHbIV JOKYMEHT, Ha KOTOPbIi
faHa fatmpyemas ccbinka, BHECEHO U3MEHEHMWe, 3aTparnBatoLLee NonoXeHne, Ha KOTopoe aHa CCbinka, TO 3TO NonoXe-
HWe peKoMeHAyeTCs NpPUMeHsTb 6e3 yyeTta JaHHOTO U3MeHeHUs. ECNN CCbINOYHbI JOKYMEHT OTMeHeH 6e3 3aMeHbl, TO
NnonoXeHve, B KOTOPOM fjlaHa CCbINKa Ha Hero, pEKOMeHAyeTCs NPUMEHSATb B 4aCTK, He 3aTparvBatoLLeit 3Ty cCbInky.

3 TepMuHbl 1 onpepeneHus

B HacToAweM cTaHfapTe NpMMeHeHbl cnefyrolne TepMrHbl C COOTBETCTBYIOLLIMMU OnpefeneHnaMmn:

3.1 meToj pacyeTa o6Leil yCTOMYMBOCTM BapuaLMOHHbIN: MeToj pacyeTa, KOTOPbIA, UCMONb3ys
NPVHUMNbI BApMaLMOHHOTO MCUYUCNEHUS, NO3BONSET C y4eTOM 3afiaHHbIX OrPaHUYeHWUii aHaNMTUYeCKn unm
YNCNEHHO HaxofuUTb MOBEPXHOCTb B FPYHTE, COOTBETCTBYIOLLYIO MUHWMYMY YCTOMUYMBOCTU (NOBEPXHOCTb
CKOJIbXXEeHUS).

3.2 Mmogenb reofornyeckas: YcnoBHoe rpagmyeckoe n3o6pakeHne NMMToN0rmyeckKoro CTpoeHus mac-
C/Ba rpyHTa C BblfeNeHNEM NHXEHEPHO-Te0Nornyecknx anemMeHToB (UIJ). coBMeLLeHHOE C rugporeonormye-
CKOli MOfenbto, Ha KOTOPOI NoKasaHbl YPOBHM FPYHTOBbIX BOJ. MOMOXEHWe BOAOYNOPOB U NpoYee; HEOTbEM-
NeMOW YacTblo reoormyeckoii Mogenu siBAATCS hU3MKo-MmexaHuyeckune caolicte UM3.

3.3 MOAONb reomMexaHuyeckasa: YcnoBHoe rpaduyeckoe nsobpaxeHue (pacyetHas cxema) Ha Bep-
TUKaNbHOM paspese ANTONOTNYEeCKOro CTPOEHUA MaccuBa rpyHTa C BblAeNeHWEeM pacyeTHbIX reonornyeckmx
anemeHToB (PI3).

MpumeyaHne — PI3 moryt kak coBnagatb ¢ I3, Tak u BKIoyatek Yactm UM3. obnagatowime ocobbiMu CBOWA-
cTBaMW. UM 06BEANHATL HECKOMBKO VI3 ¢ 6M3KMMN MeXaHNYecKnmn ceocteamun. B PI'3 MoryT 6biTb BblfeneHbl KOH-
TaKTHble ocnabneHHble 30Hbl, 30Hbl ITJ ¢ pasnmyatowmumucs yaenbHbiMyu Becamu 1 gp. MNpu BbigeneHnn PI3 yuntbiBa-
10TCA TaKKe TpeboBaHNA NCNo/b3yeMbIX KOMMbIOTEPHBIX MPOrpaMm K CTPYKTYpe UCXOAHbIX JaHHbIX, YA06CTBO 06paboTkm
cepuv OJHOTUMNHbIX 3a4ay U T. 4.

3.4 o6uwas yctoinuneoctb o6bekTa: CocTosiHme, Npu KOTOPOM 06BLEKT HAXOAUTCSA B CTATUYECKOM paB-
HOBECUMU.

3.5 noteps obuieit yctoitunBoctn o6bekTa: CABUM UM ONPOKUAbIBaHNe 06beKTa BCAeACcTBUE noTepun
MM CTaTMYEeCKOro paBHOBECHUS.

4 O6wure NONOXKEHUA

4.1 MeTogbl pacueTta 06Luell yCTONUYNBOCTM AO/KHbI MO3BOAATL YUUTbIBATb:

- Hanuuue B Npefenax crnonsarLlero o6bemMa rpyHTa UCKYCCTBEHHbIX COOPYXXeHWl (HabeperxkHbIX, 3aa-
HWUIA. NPOTMBOONON3HEBbLIX COOPYXXEHWI 1 np.),

- paBneHue punbTpyloweli Bogpl.

- celicMuyeckoe Bo3fjelicTeue.

4.2 B Heob6xoguMbIX ciyvyasx MeToAbl pacyeTa JOoMKHbI ob6ecneynBaTtb onpejeneHme onon3HeBoro gaB-
NeHNA Ha NOANOPHbIE CTEeHbI, CBan U apyrue 3arny6aeHHble B FPYHT KOHCTPYKLMW.

4.3 O6LWas ycToiiuMBOCTb OTHOCUTCS K NEpPBOWA rpynne npeAenbHbIX COCTOAHUIA.

Mpn aTOM B pacyeTax MPUHUMAIOTCA MPOYHOCTHbIE XapaKTepPUCTUKN FPYHTOB, onpejeneHHble C OfHO-
CTOPOHHE fOoBepuTenbHOl BeposATHOCTbIO 0,95, 1 KO3I(PDULUEHT HAAEXKHOCTU NO OTBETCTBEHHOCTMU > 1
(Ha cTagum NPoeKTUPOBaHMUA) NN m,= " (MPU KOHTPO/bHbIX pacyeTax Ha CTafnn MHXEHEPHbIX U3bICKaHUN).

MpumeuvaHne — OnNbIT NOKA3bIBAET, YTO BbIMNONHEHME 3TUX YCNOBKI 06ECNeUBaET, Kak NpaBuio, 1 OTCyTCTBUE
onacHbIX fiehopmannii NNacTUUYecKoro Xxapakrepa, CBA3aHHbIX C rPyHTamMu.

4.4 PacueTbl criefyeT NPOBOAUTL MPU pacyeTHbIX Harpy3kax M pacuyeTHbIX XapaKTepucTukax rpyHToB v
MaTepuanoB UCXOAA U3 YCNoBUS
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rKF + hR. (1)
4
rae  F — pacyeTHOe 3HauyeHue 0606L,EHHOr0 CUI0BOrO BO3AENCTBUSA (CYMMbI CU/l, MOMEHTOB CWU),

R — pacuyeTHoe 3Ha4yeHue 0606LLEHHOr0 CONPOTUBNEHUS (CYMMbI CUl, MOMEHTOB CUN);

Y,c— KO3(h(PMUMEHT coYeTaHUA Harpy3oK.

Yc— Ko3adhduumeHT ycnoBuii paboTbl,

Y,, — KO3(h(PULNEHT HAAEXKHOCTN MO OTBETCTBEHHOCTU.

4.5 KoathpuuneHTsbl yc, un 'y, npuHMmatrotcs no CM 22.13330.2011: CM 23.13330.2011;
Cn 58.13330.2012: CMN 116.13330.2012.

KoagdurumeHT coyeTaHna Harpy3ok B COOTBeTCTBUM C TpeboBaHuamn CM 23.13330.2011 npuHAT
06LWMM MHOXUTENeM KF TonbKO nNpu pacyeTe rmapoTexXHNYECcKnX coopy>keHuii. Mpu atom yfc=1— gns ocHoB.-
HOro coyeTaHus Harpysok 1 Bosgencteuii, 0.9 — ana ocob6oro (Kpome ceicmmyeckoro Bo3gelicteus). 0.95 —
4NA Harpy3oK 1 BO34eiCcTBUii CTPOUTENBHOIO U PEMOHTHOMO Nepuoga. Mpu ceicMnyYecKoli Harpy3ke Ha ypoBHe
npoekTHoro 3emnetpsaceHns (M3) rogoBoit BepoAaTHOCTbIO 0.01 1 MeHee — =0,95; npu celicmnyeckoii Ha-
rpy3ke ypoBHSI MakCUMa/bHOro pacyeTHoro semnetpsiceHns (MP3) — yte= 0.85.

4.6 Ha cTagnun NpoeKTMpOBaHUA pacyeTbl BbINONHAOTCA 4N OCHOBHOMO M 0CO60ro coyeTaHuns Harpy3ok
1 BO34encTBuUiAi. KOHTPONbHbIE pacyeTbl Ha CTagny UHXEHEPHbIX N3bICKaHWI BbIMOMHAKTCA TONbKO NS OCHOB-
HOro coyeTaHusa Harpys3okK.

[N BpeMEHHbIX COOPY)XeHWA pacyeTbl Ha 0C060e coyeTaHne Harpy3ok onycKaeTcs He MPOBOAUTb.

OCHOBHOE co4yeTaHMe BK/IOYaeT MOCTOSIHHbIE N BPEMEHHbIE ANUTENbHbIE Harpy3ku, a Takke ogHy Kpa-
TKOBPEMEHHYIO Harpysky.

Ocoboe coyeTaHne BKNHOYAET MOCTOAHHbIE N BPEMEHHbIE JNNTENbHbIE HAarpy3ku, a Takxxe OfiHy Kparko-
BPEMEHHYIO 1 OiHY OCOBYHO Harpysky.

K ocobomy coyeTaHWio Harpy3oK 1 BO3AeicTBuiA (Hapagy ¢ Apyrummn) cnefyet OTHECTU BO3MOXXHOE CHU-
>XeHVe CO BpeMeHeM MPOYHOCTU FPYHTOB MOJ CABUratoLLeii Harpy3Kom.

4.7 PacueTbl 06Lleli yCTONYMBOCTM MPOBOAAT ANA BEPTUKANbHbIX pacyeTHbIX ceveHuii. VX pasmepbl,
KONNYEeCTBO M PacnonoXXeHne 3aBUCAT OT KOHCTPYKLMU N NPOTAXEHHOCTU 06BbEKTA, OT KOHKPETHbIX UHXEHep-
HO-Te0N0rNYeCcKNX YCNOBUIA, PACNONOXKEHNSI HA CKIOHE COOPY>XEHWI, OT cTafun NPOoeKTMpoBaHusa 1 gp. Pac-
YeTHble cevyeHuns 3a4atloTCa No HanpasBAeHMI0 0XMAAeMOro OMoA3HEBOro CMeLLeHNs, B TOM Yncne, no Hanpas-
NEHNI0 MaKCMManbHOro nNajeHnsa oTMeTOK 3eMHOM NOBEPXHOCTU U KPbILUN KOPEHHOTOo rpyHTa. OHU MOryT 6bITh
KaK NPsIMONNHEHbIMU, TaK U cnabo VUCKPMBAEHHbIMWU B NMnaHe. Pasmepbl Y NONOXXEHWE pacyeTHbIX CeYeHuid
[OMKHbI MONHOCTLIO OXBaTbiBaTb 06/1aCTb BO3MOXHbIX OMON3HEN.

4.8 PacyeTbl 06Leli yCTOMUYMBOCTM BbINOMHAKOTCA AN reoMexaHNn4ecKux Mogene.

4.9 PacueT 06Leil yCTOYMBOCTM BbINOAHSETCA 418 YCNOBUIA NNOCKOM NN NPOCTPaHCTBEHHOW 3ajaun.

Mpn pacyeTe OTKOCOB WM CK/NOHOB, Kak MpaBu/io, AO/MKEH ObiTb Onpefensiowmm pacyeT AN yCnoBui
NNOCKOW 3ajaun ana Hauxygwero npoguns.

Mpwn 3TOM ANA 0CO60ro coyeTaHMs Harpy3ok pacuyet o6Lueli yCTOUMBOCTH BbINONHSAETCSA TONbKO KakAns
YCNOBWIA NOCKON 3agayn.

MpocTpaHCTBEHHYO 3ajady cnejyeTt paccMarpvBaTb, €CAN NonepevyHoe ceyeHne CoOpY>XXeHUs, Harpys-
KW Ha MOBEPXHOCTU WAN B Maccupe rpyHTa (punbTpaunoHHOE AaBfeHue), reonornyeckne ycrnosusa cylie-
CTBEHHO MeHAKTCA Ha ganHe /, < 3B unn /, < 3(H + t) nepneHAnKynspHo Kobpasytolleii cknoHa. 3gecb; B —
COOTBETCTBEHHO, /IMHA COOPYXXEHMA UAN MPOTAXKEHHOCTb BAONb CKIOHA 0XKMAAeMOro ononsHsa, H — BbicoTa
OT OTMETKMN MPOEKTHOrO AiHa 40 BEPXa COOPYXXEHUA (Hanpumep, 4N HabepeXkHbIX) UK BbiCOTa CMon3aroLwero
OoTKOCa UNKN CKNOHa, t— MakcumanbHoe 3arnybneHne NOBEPXHOCTU CKOMbXXEHUS HUKe NOAOLLBbI OTKOCA UAn
CKNOHa unn 3arnybneHne coopy>XeHus (LWnyHTa) OT OTMETKM NPOEKTHOro fHa Npy peLleHnn NN0CKOoi 3agaqn.

MpumevaHus

1 PacuyeT no NpoOCTPaHCTBEHHON CXEME MMEET 3HAYEHUE, ECIU HEYCTONYMB MACCUB FPyHTa, NPUMbIKAOLLWIA K pac-
CUUTbIBAEMOMY COOPYXXEHUIO NN CKIOHY, 1 NOTEPS M YCTONUMBOCTU MOXET 3a/eTh 3aLlMLLAEMOe COOPYXKEHMe.

2 TpuHUMN pacyeTa ycTOMYMBOCTM ANSi YCNOBUI NPOCTPAHCTBEHHON 3a4a4un NPUBEAEH B MPUNOXKEHUU A.
4.10 PacueTbl 06LLeil yCTONYMBOCTM, Kak NpaBuio, cnegyeT BbINONHATL MeTogaMu TE0OPUY NpesenbHOro

paBHOBECKA, OCHOBaAHHbIMM Ha NOUCKe Hanbonee onacHbIX ﬂOBerHOCTeVI CKO/bXeHunsa nrboli q)Oprl, OoT-
genarwmnx C,qBVIraeMbIVI MaccuB rpyHTa OT HENOABMXXHOTO.
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411 [ns onpefeneHns ycTOWYMBOCTM PeKOMEHAyeTCs MCNoNb30BaTb Tak Ha3blBaeMble «<MeTOAbl Ha-
KNOHHbIX CUN»:

a) OCHOBHOW MeTof}, B KOTOPOM MpPOBEPsieTCA paBHOBECWHE FOPM30HTaNbHbIX COCTABAAOWMX CUN. feli-
CTBYIOLLUX Ha CABMraeMblii MaccuB rpyHTa npu noctynatenbHOM nepemMelleHun. AiroputMm pacueta npuse-
fleH B nNpunoxxeHuu b;

6) KoHTponbHbIA MeToa AN 06beKToB | 1 |l KnaccoB NpU OTHOCWUTENbHO HECNOXHOW reonornyecKoi
MOfenu, OTCYTCTBMM cnabblx NPOCNOEK U NPOYero, B KOTOPOM MpoBepsieTcs paBHOBECKE MOMEHTOB CU Npu
BpalwjaTelbHOM MepeMeLleHn No KPYrnouuavHAPUYECKOW NOBEPXHOCTU. ANropuTM pacyeTta npuBefeH B
npunoXxxeHun B.

MpumeuvaHns

1 Bce npuMeHsieMble MeTofibl pacyeTa obLueli yCTOMYMBOCTN MOXKHO OTHECTU KABYM OCHOBHbLIM rpynnam:

- MeTofbl, cxogaLime 13 NpeAnonoXXeHns 0 HaNMYMN B MaccrBe rpyHTa NOBEPXHOCTEN, NO KOTOpbIM MNPOUCXOAUT
nepemelLeHve OfHOW YacT MaccmBa OTHOCUTENBHO APYroli (TOBEPXHOCTEN CKOMbXKEHWST), U OCYLLeCTBAAIOLLNE NPOBEPKY
3TOro NPefnonoXXeHns. B 3ry rpynny BXoAsAT U «<MeTOAbl HAKIOHHbLIX CU/»;

- MeTofbl, B KOTOPbIX NCCNeAyeTcs Hanps>XeHHOe UNKN Hanps>XeHHOo-4ethopM1pOBaHHOE COCTOSIHUE MaccuBa rpyH-
Ta 1 coopyxxeHus. OHu TpebytoT 60/bLIOro 06beMa UHopMaLM O MexaHUYeckoM MOBefEeHUN TPYHTOB U MaTepuanos
COOPY>XEHWI, KOTopasi He MOXKET 6bITb NonyyYeHa NpPoCcTbIMU CPeACcTBaMM, HO rMaBHOe — 06 UCTOPUW 3arpy>XeHus. 4To B
60/bLUMHCTBE peasbHbIX ClyYaeB HEBO3MOXHO.

2 OnbIT NOKa3bIBaeT, YTO. KaK NpaBuio, HeT HEOH6XOAMMOCTN CTPEMUTLCS KOCO6O TOUHBIM 1 TEOPETUYECKN CTPOrMM
MeToAaM pacyeTa yCTOMUMBOCTU, TaK KaK TOYHOCTb pe3ynbTara 06bIYHO He NogKpenneHa TOYHOCTbIO onpefeneHnst UCXo4-
HbIX J@HHbIX HA OCHOBaHNN MHXXEHEePHO-reoNorMyecknx nccnegoBaHunii. Korga ke Mbl MMeeM eNo C OTHOCUTEbHO Hefo-
porvmu coopy>xeHuamu Il n IV knaccos, BO MHOIMX CiiydasX BMo/fiHe NpUemMnemMo BMeCTOo pe3ynbTaToB HENOCPECTBEHHbIX
UCMbITAHUIA FPYHTOB MCNONb30BaTh JaHHbIE aHaNoroB.

4.12 KoahhunuymeHT yCcToMunMBoCTN onpeaensietcs no gopmyne

2
rae ye. R.y,. Y/c. F — 10 Xe. uto n B hopmyne (1),
a KpuTepuem obecnevyeHns yCTOMUYMBOCTM KPOME OCHOBHOrO kputepus (1) sBnseTcs ycnosue
*, %1 (3)
4.13 NMonckK B Maccuee rpyHTa noBepxXHOCTN C MakKCUMabHbIM 3Ha4YeHneM pas3HocTn E = F - ycRiyn,

cooTBeTCTBYHOLW el MUHUMYMY YCTOMYMBOCTU (MOBEPXHOCTU CKOJbXEHUS), iBNSieTCA MHOrosKCcTpemanbHoM
BapuaunoHHON 3ajadveil, pelLleHne KOTopoli ¢ AOCTATOUHOM HafeXHOCTbHO BO3MOXHO TONbKO MO Nnporpammam,
rapaHTMpyoLWMM HaxoXxjeHne rnobanbHoro akctpemyma E.

3TO 03HauvaeT, YTo ANA pacyeTa 06LLeli YCTONUYMBOCTU, KakK NpaBuio, JOMKHbI MCNOAb30BaTbCA Bapua-
LNOHHbIE MEeTObl, NO3BONAOLME HAXOAUTL B MacCMBe rpyHTa NoBepPXHOCTb Nt060l hopMbl, COOTBETCTBYHO-
LY MUHMMYMY YCTOAYMBOCTM.

Mpu 3TOM AOMKHO YyYMTbIBATbCA BO3MOXKHOE Hann4yMe Kak OfHO, TaK N HECKONbKNX HEeYyCTONUMBBLIX 30H
B paccmMaTprvBaeMOM MaccuBe rpyHTa.

MpumeuyaHue — BapuauvoHHas 3azaya novcka HavxygLleii NOBEPXHOCTU CKONMbXKEHUS peLlaeTcs pasnmuHbIMu
cnoco6amu. OCHOBHasi TPYAHOCTb 3aK/OYaeTcs B MOWCKE rMO6aibHOT0 3KCTPEMYMA, FapaHTUpYIOLEro npaBuibHOCTb
peLueHus NOCTaBNeHHO 3agaun. [lna 3Toro NCnonb3ytTCs NPUHLMIMBI TEOPUU «MIAHUPOBAHUSA 3KCTPEMANLHBLIX IKCMNEPK-
MEHTOB». JVHAMWYECKOE MPOrpamMMm1poBaHvie 1 ap.

4.14 PacyeT 06LLel YCTONUMBOCTN BbINONHAETCS AN reOMexaHU4ecKon Moaenn maccumsa rpyHTa (pac-
YeTHOI cxeMmbl) B cooTBeTcTBUMN € 5.3, 5.4.

4.15 B peKoMeHiyeMOM MeTofe pacyeTa MacCuB FPyHTa, OrpaHWYeHHbI BO3MOXXHOIN MOBEPXHOCTbIO
CKO/bXEeHUSA, pa3gensietcs NNOCKOCTAMUN Ha 3neMeHThbl (6N10KK), B3anMOoencTByoLmne Mexay coboii no Bep-
TUKaNbHBbIM UMW HAKNOHHLIM rpaHuLaM, Kak nokasaHo Ha pucyHke B.1. YacTb Takux rpaHuL, MoxXeT npejcras-
NATb «BHYTPEHHIOIO NOBEPXHOCTb CKONbXXEHUSA», HA KOTOPOI BbIMOMHAETCA YyCNOBME NMpejeNbHOro paBHoBe-
cua KynoHa-Mopa.

4
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4.16 B pacueTax cnefyeTt ucnonb3oBaTb NporpaMmmbl, oTBeYarLme TpeboBaHMAM pasgena 5.

B OTBETCTBEHHbIX CAyyYasXx Lenecoobpas3Ho OfMH U TOT XXe pacyeT BbINOMHUTb C NOMOLLbIO NPOrpamMmm
pa3HOro NPOVCXOXAEHNA W BbIMOAHWUTL YNPOLLEHHbIM NPUKMAOYHbIA pacyeT 6e3 MCNoNb30BaHWUA NMPorpamMm c
LeNbio UCKAOYeHUs rpybbIX OLUMGOK.

5 Tpe6OBaHI/IF| K NCXOAHbIM AaHHbIM, MeTOAaM pacyeTa U nporpaMmmMam

5.1 ina pacyeTa o6Lel yCTONYMBOCTM HEOOBXOAUMO pacnonaraTb CnefyrLWwmnuMmn NCXOAHBIMN JaHHbIMMN:

a) Tonorpagunyeckoii CbeMKO MeCTHOCTU, Kak npaBuio, B Mmacwrtabe 1:500 nan KpynHee:

6) MHXXEeHEepHO-reoNorn4yecKomn (MMTONOTMYECKO) MOoAEeNbio (reonorMyeckMmmn paspesamu), No3BONSIO-
e npeactaBuTb 06 bEMHYIO KapTMHY HannacToBaHWi FPYHTOB, BKAOYas ocnabneHHble 30Hbl, NON0XeHNnemM
XapaKTepHbIX YPOBHEW BOAbI B TPYHTE M NpuneratoLleli aksatopuu;

B) nokasatensimu m3nKo-MexaHN4yecKnux CBOMNCTB rPyHTOB (YAe/NbHbI Bec, eCTeCTBEHHas BAaKHOCTb,
KO3 (PULMEHT NOPUCTOCTU, YroN BHYTPEHHErO TPEHUS N yeNbHOe CuenieHne) ¢ y4eToM UX U3MEHEeHUs co
BPEMEHEM 1 NOJ Harpy3Kol, Nony4yeHHbIMU ¢ yyeTom TpeboBaHuii 5.5.

r) cBefjeHNsiMn 06 OMON3HEBbIX ABMEHMAX HA paccMaTpuBaeMoM 1 6an3nexkalmx K Hemy ydyactkax (no
BO3MOXHOCTU C JaHHbIMW, NepPevYncneHHbIMN Bbille, ANA NPOBEAEHNS KOHTPONbHbIX pacyeToB), onucaHnem
NposiBNeHNA ONON3HEBOrO pefbeda: LMPKOB BbIBANOB, ONOA3HEBbLIX BYrpoB, 30H pacTeKaHus 1 p.;

[) napameTpamMu CEMCMUYHOCTM paiioHa;

e) CBeeHUAMN O NOCTOSIHHbIX N BPEMEHHbIX Harpyskax;

XK) pacnonodXXeHnem n XxapakTepUCTUKOW WCKYCCTBEHHbIX COOpPYXeHWiA (MOAMOPHbIX CTEH, CBaMHbIX No-
new. Tpy6, 3aaHnin, TpaHweli, gopor n ap.);

3) onMcaHnem MpoLeccoB, BAMAIOWNX HA U3MeHeHne pefnbeda (abpasun, aposun, cyhdosnu), B ToM
yncne TeXHOTEHHbIX;

1) faHHBIMWU O APYrMX haKTopax, yXyAllaloLWwmnx o6yt yCTOYMBOCTb 06beKTa (Hannyum n pacnono-
>XEHVUM BOJOEMOB U 60/710T Ha BbICOKMX OTMETKax, MONOXXEHUN N COCTOSAHUM HaropHbIX KaHas W Apyrux gpe-
Ha>XKHbIX YCTPOIACTB, NnapameTpax M pacnonoXXeHWn BUOPALMOHHbIX YCTAHOBOK, UCTOYHMKOB XMMWYECKOTO U
TENNOBOro 3arpsA3HeHns cpeabl U Ap.).

5.2 VIH>XeHepHble U3bICKaHWs, HA OCHOBaHUN KOTOPbIX (HOPMUPYIOTCA UCXOAHbIE AaHHble NS pacyeTos,
Kak npaBuno, AOMKHbI UM HENOCPEeACTBEHHO NpejLecTBOBaTb, X 4ABHOCTb He [JO/MKHA NpeBbIWaTb 04HOTO
roga, 4To He NCKYaeT YaCTUYHOrO NCMNOAb30BaHMA 6onee cTapblX JaHHbIX NPY YCAOBUN UX COOTBETCTBYIO-
Lieli NnpoBepku (akTyanusayum).

5.3 Ha ocHOBaHW¥ aHann3a reoNorn4yecKon Mogenm foMNKHbI 6biTb BbISIBNEHbI BO3MOXXHbIE HaNpaBneHus
casura (MonoXkKeHve B NnaHe pacyeTHbIX CTBOPOB), HAa3HaYeHa LUMPUHa pacyeTHbIX NONOC, pacyeTHble Mexa-
HUYEeCKMe XapaKTepuUCTUKK FPYHTOB, a TakxKe UX yenbHble Beca B 3aBUCMMOCTU OT NOMOXXEHNA OTHOCUTENbHO
YPOBHA BOAbl ¥ NMp. 3Ta MoAeNb NCNONb3yeTcs ANA pPas3paboTKM reomMmexaHuyeckoil Mojennm maccvmBa rpyHTa,
KOTOpasi MOXeT BK/oYaTb NpeABapuTenbHble pacyeTbl (MateMaTtnyeckoe MOAenvMpoBaHue), MoOBTOPHbIE UC-
NblTaHUsA 06pasLoB MUHUCTOrO FPyHTa NP PasfMYHON BNaXKHOCTM, UCNONb30BaHME JaHHbIX aHanoros u np.

5.4 leTannsaums reomexaHM4ecko Mofenn maccua rpyHTa JO/MKHA YyYuTbiBaTb peanbHyl0 TOYHOCTb
MHXXEHEPHO-TEONOMMYECKNX U3bICKaHWA. Mpn 3TOM He AO0MKHbI 6biTb ONYLWEHbl UM 06bEeLVMHEHDbI C APYTMMU
MNHXXEeHEepHO-Teonornyeckne snemMeHTbl, BAAIOLME CYLLeCTBEHHO Ha YyCTOMYMBOCTb: TOHKMe, cnabble npo-
CNOKW TPyHTA, MH3bI, NOBEPXHOCTM CTapbIX CABUIOB U Np.

5.5 MeTogbl pacyeTa 1 nporpaMmbl JO/MKHbI 6bITb afanTMpPoOBaHbl K0Te4YeCTBEHHO HOpMaTnBHOl 6a3e
N MeTogaM MOoNYyYEHUS UCXOAHbIX AaHHbIX, TaK KaK OHW WHOTAA MMEIOT CYLLeCTBEHHble OTANYUA B pasHbIX
cTpaHax.

Mpe>xxge Bcero aTo OTHOCMTCA K MeTogam onpefeneHns NPOYHOCTHbIX XapaKTepucTuK rpyHTa (B 4acT-
HOCTW. yrna BHYTPEHHEero TPeHWs ¢ U YAeNbHOro CLUenIeHns ¢ — MeTofoM cpesa).

PekomeHgauunn no onpeaeneHnio pacyeTHbIX XapakTepuUCTUK FPYHTOB NpUBEAEHbI B NPUAOXKEHUN T.

5.6 Pe3ynbTaTbl pacyetoB JOMKHbI ObITb MOHATHbI U Y6eAnTENbHbI 4NA 3aKazunka. OHU JOMKHbI 6bITb
HarnsigHo npefjcrasneHbl C UCNOAb30BaHNEM KOMMbIOTEPHO rpatuku.

OT4yeTHble MaTepuranbl OMKHbI 0653aTeNbHO CoOAepXKaTb UCXOAHbIE aHHble, NO3BONAIOLNE BbINONHUTD
KOHTPO/bHbIEe pacyeThbl.
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NMpumeyvaHnsa

1 Bce nporpamMMbl MOXHO OTHECTU K/BYM 601bLUMM rpynnam: 1) OTHOCUTENBHO yHUBEPCa/bHble U 2) NpejMeTHO
OpVIEHTMPOBaHHbIE, KOTOPble MPYMEHSIOTCSA B MPOCTbIX CyYasx (ANA pacyeTta, HanpuMep rabuoHHbIX KOHCTPYKLWIA 1 np.).

K nepBoii oTHocsiTCA nporpammbl cepuii RUST. KRUST 1 psig opyrux, y4oBNeTBOPSOLUX TpeboBaHUAM HacTosLLe-
ro ctaHgapTa. 3Tu nporpamMmbl UMEIOT Pa3BUTYHO CUCTEMY KOHTPO/S UCXOAHbIX faHHbIX, 60bLIOE KONMYECTBO 3NeMeH-
TOB «[lPY>XeCTBEHHOro» NHTepdeiica. Pe3ynbTaTbl pacyeToB BblAaloTCA B TEKCTOBOM pegaktope Word u B rpadmyeckom
ACAD.

2 MporpaMmbl cepun RUST, peluatoT BapuaLMOHHYO 3ajady novcka Havixygleli NoBEPXHOCTU CKOMbXEHUS Mpo-
N3BONbHOW (HOPMbI 4151 ONPeAeNneHunst yCTOMUMBOCTM MaccyBa rpyHTa COBMECTHO C COOPY>XEHWEM MpPU NoCTynatenbHOM
nepemelLeHnm, a Taikoke 415 onpejeneHus aBneHns rpyHTa Ha BePTUKaIbHYIO pacyeTHyto NMOBEepXHOCTb. [ins 3Toro uc-
nonb3yeTcs OAWH U3 YACNEHHbIX METOLOB AMHAMMYECKOIO MPOrpaMmMmnpoBaHns, o6ecneynBaroLLmii 4oCTaToO4HO TOUYHOE
peLLeHne MHOTo3KCTpeMalbHO 3aaun.

3Mporpamma KRUST-51 npefHa3HayeHa f151 BbINOMHEHWS pacyeToB YCTOWUYMBOCTM B ClyYaB MOBOPOTA Yactu mMac-
cuBa rpyHTa No KpyrnoumnnmHAapuYeckoli noBepxHocTu. NMporpaMmma ocyLLecTBAsSIeT UX NOMHbI Nepe6op ¢ onpefeneHHbIM
LaromMm Mo ropusoHTa/Ii U BEPTUKaNN, C MOMOLLLIO KOTOPOrO pellaeTca MHOro3KCTpeMaibHas BapuaunoHHas 3ajada u
BbISIBNAIOTCA Kak rnobasnbHas, TaK 1 loKalbHble NOBEPXHOCTU CKoNbXeHus. Mporpamma kRUST-51 pa6oTtaeT Ha TOM ke
MacCrBe NCXOAHbIX JaHHbIX, YTO U Nporpammbl cepun RUST.
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MpunoxeHune A
(pekomeHayemoe)

PacueT ycToliuMBOCTM ANA YCNOBMWIA NPOCTPAHCTBEHHON 3a4aum

A.1 Pacuert yCTOMYMBOCTY ANA YCNOBWIA NPOCTPAHCTBEHHON 3a4aun NPUMEHNTENBHO K eCTECTBEHHOMY CK/IOHY Bbl-
MOJHAOT CnefytoLWwyM 06pa3om.

a) BblenstoT Ha paccunTbiBA@MOM CK/IOHe psif Nonoc, B Npefenax KoTopbIX reofornyeckme ycnoBus, Harpy3ku u
KOHCTPYKLMW YAEPXKVBAIOLLMX COOPYXKEHNI MOXKHO MPUHSTH OfVHAKOBLIMU. BbINOMHSAIOT 4151 BCEX NONOC PACUET M0 CXeme
NNOCKON 3agaun. ANITOPUTMbI pacuyeTa npuBeseHbl B Npunoxenusx b v B.

Ecnn BCe Nonockl Mo pacyery yCTolurBbl, TO HA 3TOM PacyeTbl 3aKaHUMBAOTCS.

6) ECiM ecTb HeycToiumMBbIE NONOCHI, TO A1 NONOCHI C HAUMEHbLUEl YCTOMUYMBOCTLIO (MEPBOIA, j = 1) HY>KHO onpe-
AEeNUTb MaKCUMa/bHble CUNbl COMPOTMBEHUSI MO 60KOBLIM NMOBEPXHOCTAM KOTOpblE MOTYT 6bITb NepejaHbl Ha
NpUMbIKatoLLE K Hel Noochl.

Ecnm gns o6ecneyeHus yCToRUMBOCTM NEPBOii NONOCkI TpeGyeTcs AONONHNTENbHAS CUia CONPOTMBNEHUS Rgriy
1 He cobnogaeTcs ycnosue

ROrtfcl)s#V»fnO»n* (A1)
TO OHa 3aBefoMo 6yaeT HeycTolumBea.

Ecnu ycnosue (A.1) cobnogaeTcsi, TO Ha COCeAHIO (BTOPYHO.; = 2) MONOCY MOXHO nepejatb cuny

'W ei-w 'W v (A2)

Ecnn BTOpas nonoca c y4yetom 3TOW curbl ycToumsa (Aar.u*2) = 0). TO CKIOH NO 3Ty CTOPOHY OT NepBoii Nonochl
6yfieT yCTONYMB N HYXKHO aHa/I0rMYyHO NPOBEPUTb YCTOMUYMBOCTb NONOCHI C APYrOil CTOPOHbI OT NEPBOIA.
Ecnn He cobnofeHo ycnosue

Rarjs - A-3)

TO MOXET NPOU30iiTV NoTepsi YCTONUMBOCTM, a Npu cobntogeHun ycnosusi (A.3) MOXHO nepefaTtb Ha COCEeAHIo
(TpeTbto, j = 3) nonocy cuny

P9 'T Rv<h'Y (A-4)

NpoBEPUTL €e YCTONYMBOCTb U I. . (CM. BbILLE).

B) Ecnun B pe3synbTaTte OKaKETCS YTO COOPYXXEHWE WU CKIOH MO OAHY CTOPOHY OT NepBoli Monockl yCTOWYMB, a no
APYTYIO HET. TO HY>XHO YMEHbLUNTL WMPWHY NOAOC MW NepeMecTUTb NONOXKEHWE NepBoi NONOCkI B CTOPOHY HEYCTOWYMBOIA
Nonockl 1 NOBTOPUTL pacyerT.

Coopy>KeHNE NN CKAOH BYAyT YCTOUMBDLI, €CNN HU ANS OfHOW U3 nonoc npuj > 1 He 6yaeT HapyLlleHo ycnosue A.3.

A.2 Pa3mep OMoA3Hs Mo WHpUHE ONpesensieTcs rpaHuLamMmn nonoc, Haubonee yaaneHHbIX 0T NepPBOWA, 418 KOTOPbIX
He cobntofaeTcs ycnosue (A.3). ecnn Ha/-t0 nonocy nepegasathb oT (/—1)-0li cuny

Fn =*Wi>«”° HO6one€ ng,M*NT A5>

A.3 lMonoxkeHue oceii NONOC B nnaHe, Kak NpaBuno, BbIGUPaETCsi BAOMb CKAOHA. MpuY 3TOM nosoca MOXeT 6biTh 1
HENpPsSIMOSIMHENHOM, a WupnHa ee / — HeOo[MHaKoBOW. OAHAKO VCKPUBIEHVSI B MAHE U U3MEHEHUS! LUIMPUHBI HE AOMKHbI
6bITb YUpE3MEPHbIMU: LOMKHbI NPUGIVXKEHHO COG/IOAATLCA YCNOBUS NNOCKOI etopMaumn.

Ecnu npeanonoXUTeNbHO M3BECTHA MOBEPXHOCTb CKOMBXEHUS («3EePKano CABUra»), CBA3aHHas, Hanpumep C no-
BEPXHOCTHIO MPOYHOrO0 KOPEHHOTO rPyHTa, Cnaboii Npocnoiikoii v Tak fanee, TO MOMOXKEHWE OCU MONOCLI AOMKHO BbITb
BbIGPAHO €eLle 1 BAO/Nb CKIOHA 3TOM MOBEPXHOCTY.



FOCT P 58740— 2019

A.4 MpefgenbHas cuna ConpoTUBNEHUS NO GOKOBOI NMOBEPXHOCTU CABWratoLLeiics monockl onpegensieTcs no 3a-
BMCUMOCTMN

(A-6)

rne tmf— npepgensHoe conpoTuBieHne no 60KOBOA NOBEPXHOCTU blO 31eMEHTa NPU3Mbl CKO/bXXEeHUA, 3aBuUcsALllee ot
njowagm NOBEPXHOCTH, yrna BHYTPEHHErO TPEHUS N CLUENNEHNS Ha HE 1 GOKOBOrO AaBNEeHNS NOKOS; N —
KO/IN4YeCTBO 3/IEMEHTOB B NPU3ME CKOJ/IbXXEeHUA.

A.5 Cunbl TpeHUs fonyckKaeTcs onpefensTh Kak npovn3BeAeHEe rOpM30HTaIbHOV COCTaBNSIOLLEN JaBNEHUS TPYHTa,
[eCTBYIOLLErO Ha 6OKOBYH) MOBEPXHOCTb MPU3Mbl CKOMBLXKEHVS, HA KO3(MMULMEHT TPEHNSI, paBHblii tgq, (rae q, — yron
BHYTPEHHErO TPeHWsi rpyHTa no 60KOBOV NOBEPXHOCTY NPU3Mbl 06pYyLLeHUs). CKMbl CLeNnNeHUs NPUHUMALOTCA PaBHbIMU
NPOU3BEAEHVIIO YAENBHOMO CLEMNIEHUS TPYHTA HA MO afb YU4acTKa 60KOBO NOBEPXHOCTU NMPU3MbI CKOJILKEHWS, B Npeje-
nax KoTOpoii yunTbIBaeTCs cuenneHve. Kak npaBuno, jaBneHne Ha 60KoBble MOBEPXHOCTU cnedyeT NpUHUMATb PaBHbIM
LaBIEHMNIO MOKOSI.

A.6 BennuvHa Heo6xoavMolt 4ns o6ecneyeHnst yCTOMUMBOCTY NONOChI CUMbI CONPOTMBNEHNST (1 NepejaBaemMoii
cocefjHeli nonoce B BUje CuUnbl onpegensieTcs no opmyrne

(A-7)
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MpunoxxeHne b
(pekomeHayemoe)

MpoBepKa paBHOBECUSA CUA MPY NOCTyNnaTeNbHOM MepemMeLleHun

B.1 PekomeHJoBaHHbIl B 4.11. a) MeTog onpegeneHus o6Lieil ycTouMBOCTH, Ha3biBAEMbI «METo4oM pacyerta
MO /IOMaHbIM MOBEPXHOCTAM CKOJIbXKEHUS», MOXET BbITb OTHECEH K rpymnne METOAOB «HaKOHHbIX CW/». B MeToge npo-
BEPSIETCS PABHOBECWE TOPU3OHTA/IbHLIX COCTABMSAOLMX CUN AN MACCUBA TPYHTA (MPU3Mbl CKOMbXKEHUS) OrPaHNUEHHOTo
npegnonaraemMoli NOBEPXHOCTLIO CKOMBXKEHMS. PaBHOBECUE BEPTUKA/IbHBIX COCTAB/AIOLMX CU BCErAa BbIMOMHAETCA U
He Tpe6yeT NpoBepKy.

MpumeyaHune — Tak Ha3blBaEMbIE MNOCKNIA, CMELIaHHbIV 1 FyBUHHBIN CABUTN SIBNSKOTCS YACTHBIMU CyYasmu
noTepu ycToliunBOCTMN «NO NOMaHbIM NOBEPXHOCTAM CKONbXEHUS».

B.2 B paccmarpuBaeMoM METOAe MAacCUB TPYHTA, OrpaHWuYeHHbI BO3MOXHO MOBEPXHOCTHIO CKOMbXEHUs, pas-
AeNsieTcsi BEPTUKAIbHBLIMU MIOCKOCTAMM Ha 3MEMEHTbI, Kak 3TO MoKa3aHo Ha pucyHke B.1. Takum 06pa3oMm, 4Tobbl B
OCHOBaHWMN KabKA0ro afeMeHTa 6bin O4HOPOAHbI TPYHT, Y OCHOBAaHME 3N1EMEHTA MOXHO 6b1710 NPUHSTL MAOCKUM. LLnpuHa
pacyeTHbIX 3IEMEHTOB b. NPU3MbI CKOJILXXEHUS JOMKHA 6bITb TAKOM, MPY KOTOPOiA fasibHeliee yMeHbLLeHNe b- He NpuBo-
AUT KCYLLEeCTBEHHOMY M3MEHeHUIo pe3ybTaToB pacyeta.

1— NOBEPXHOCTb CKOJIbXXEeHUA
PucyHok B.1 — Cxema KpacueTy o6Leil yCcToiuMBoCTM Npn NoctynatenbHOM nepemMeLleHnn

ﬂ'ﬂﬂ KaoKoro afieMeHTa BblUuUcnAaeTca 3HavyeHmne FOpI/IBOHTaﬂbHOI?’I COCTaBﬂﬂ}OU.[eVI cunbl ,ELE bINo q)opmyrle

_ Gi~cib, + <P+ ctga, L r
* = oIV + tg(ui +v,) W MEort €.1)

MNpefBapuTenbHO 3HavyeHne 0606LEeHHOro CUI0BOrO BO3AelCTBUA (caBuratoLueli cunbl) FB 1 3HaveHe 0606LLeH-
HOro COMPOTUBNEHUS (CUNbI COMPOTUBAEHNSA) Ra BbIUMCASIOTCS MO 3aBUCUMOCTSIM:

(6.2)

(6-3)

rge &Ebls= /[ ¢ 0 3HaKoOM Nnoc;
OEAn= A  cO 3HAKOM MUHYC;

N, UN2— KOMMYECTBO 3/IEMEHTOB CABUTaloOLLErocsi MaccmBa rpyHTa, 415 KoTopbiX JEbl UMEeT COOTBETCTBEHHO MNONOXKN-
TenbHOe Unn oTpuuaTenbHoe 3HavyeHune,
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R,..Inl R A n) — cunbl cCONPoTMBAEHUS MO NEeBOI 1 NPaBO GOKOBLIM NMOBEPXHOCTSIM NPU3MbI CKO/bXEHUSA B Npejenax wo
anemMeHTa (CM. npunoXkeHve A); 4NS yCNOBUIA NNOCKOW 3agaun cunbl Rr jn| v R2r [n paBHbl O;

Rg — cymma ropusoHTa/lbHbIX COCTABASOWMNX CU CONPOTUBAEHNS KOHCTPYKTUBHbIX 31€MEHTOB (CBaii. rpy6.

*  apMUpYOLLMX CEeroK 1 Mp.) NPy nepeceyvyeHnmn nx NoBepPXHOCTbIO CKOMbXXEHWS, eCNU 3TU CUAbl HEe YUTEHbI

B YCTONYMBOCTU 21€MEHTOB (onpefeneHne cun R aHKepyowwmx cBai, LWNYyHTOB MW APYTMX aN€MEHTOB
COOPY>XeHUA CABUTY NPUBELEHO B NpUnoXxXeHuun AT

G, — Bec WO anemMeHTa MaccuBa rpyHTa, C y4eTOM ero LUMPUHbI A 1 Harpy30K Ha ero noBepxHocTy; npu G, < 0
npuHnmaetca G, = 0;

M C- — Yron BHYTPEHHEro TPeHUs 1 yaenbHoe CuenneHne rpyHTa B OCHOBaHUM WO 3f1eMeHTa.
bj — wWwvpuHa anemeHTa.

«, — YroN Mexay BEPTUKa/biO U NNOCKOCTLH OCHOBAHMS 3NEMEHTA, OTCUUTLIBAEMBIN NpW CABUre cnpasa Ha-
NeBO MO YacoBOW CTpenkKe, HO B pacyeTe NpYHUMaeMblid, Kak npaBuno, He 6onee (173" - q,- P,). 4TOGbI
He NoNyYnTb HeonpasBAaHHO 60bLLNX CU CONMPOTUBNEHUS UNN CMEHbI 3HaKa 3HaMeHaTensi B gopmyne
(B.3) 4nA yaep>XvBatoLLNX 3N€MEHTOB;

P/— Yron HaknoHa cvi B3aMMOAENCTBUA MeXay 3NeMEHTaMU NPU3Mbl CKONBXEHNS;
l-— cpepHAs WMpKWHA pacyeTHOl Nonockl; AN NNOCKON 3agayun 06bI4HO NpuHUMaeTca M = 1 m;
Fh — cymrna ropusoHTaNbHbIX COCTABASIOWMX CUN. AEACTBYIOWNX HA 3NEeMEHT.

pbl~Pdbl+b  +/ o(m+~ gr(ny (6.4)

Fobl— ropusoHTanbHas COCTaB/stOWAs CUbl CYMMApPHOro AaBneHust punbTpytoLLei Bogbl (onpegenexue F A
NPVBEAEHO B NPUIOXKEHUM XK):

Fa/— ropusoHTasbHaa cocrabnsaoLas cuibl JaBneHns CBO6OAHONM BOAbl HA NOBEPXHOCTb 3/1eMEeHTa, Bbl3BaH-
Haa celicMuyeckuM BoO3felicTBreM (onpefeneHne A npusBefeHO B nNpunoxeHun E): npu otcytcTBuM
ceiicmMa nny npy ceiicMuYHOCTU MeHee 7 6annos — En, =0;

A 9'<TPY Agr|n>— ropusoHTabHble COCTaB/sAOWME CUN caBura no neBoli U NpaBoii GOKOBbIM MOBEPXHOCTAM MNPU3Mbl
CKONbXEHUS1 B Npefienax Wo 31eMeHTa (CM. npunoxxeHue A); Ans ycnoBuid nNnockoi 3agaun FA |n| n
A/r(n> paBHbl 0;
\E bl(seism) — Cuna [JononHWTeNbHOro ceicmMuyeckoro gasneHus (onpegeneHve &Ebl(Seismi npuBefeHO B npunoxe-
HWM E); Npy OTCYTCTBMM CEACMNYECKOrO AaBNeHUS UAN NPy CEACMNYHOCTU MeHee 7 6annos

b.3 B pacuetax HEO6XOAMMO yUUTbIBATb, YTO FPYHT MO MOBEPXHOCTU pasfena Mexay aneMeHTamMmu npusmMbl CKOMb-
>KEHUS1. KaKk NpaBuio, He paboTaeT Ha pacTsKeHue, T.e. Bbillenexatiuii o CKNOHY 31eMeHT He MOXKET yAepXXunBaTb nexa-
LW HIDKE, a HKenexkawmii — TAHYTb nexkaluii Bbiwe. [103ToMy B HACTHOCTV Npu onpejeneHun cunbl Ra no dopmyne
(6.3) B cymMy He BKIoUaroTcs yaepxkusatowme cunbl &EbIf 0T nocnegoBatenbHO pacnonoXeHHbIX KpaHUX 31eMeHTOB
NpY3Mbl CKO/MbXXEHNSI B BEPXHEN ee YacTu, BO3HMKAIOLME U3-3a HAIMUNSA CLENNeHns B rpyHTe.

[na 6onee TOYHOro OTAENEHMA YACTU NPU3Mbl CKOMBXEHWUSA, KOTOpas He o/KHA yuuTbIBaTbCSA B pacveTe, UCMOo/b-
3yeTcA 60nee yactoe pasjeneHre Ha BePTUKa/IbHbIE 31EMEHTbI, T.e. yMeHblleHne b

IpaHuLa Mexay anemMeHTaMu, yCTONUMBLIMU 1 HE MMEIOLLMMMN COGCTBEHHOW YCTOYMBOCTM, onpegenseT nonoxe-
HWe BePTUKaIbHOW, TaK Ha3blBaeMO 3ax0/bHON TPeLLVHbI OTpbiBa.

B.4 Yron HaKNoHa CUN B3aMMOAENCTBMA MeX[y 3neMeHTaMn Npu3Mbl CKOMbXEHWs1 fonyckaeTcst onpejensite
cnepyroLMMN yNpoLLeHHbIMK crnocobamu, peKoMeHAyeMbIMU eiCTBYIOLMMN HOPMATUBHLIMN JOKYMEHTaMu.

B.4.1 B cnyyae, ecnn npusamMa CKO/bXEHUS BKNOYAET LUMNYHTOBYIO MOAMOPHYKO CTEHY, KoTopas pa3fenseTr chBu-
raroLLytocsi YacTb, Xxapakrepudyemyto cunoii Fa no opmyne (6.2), 1 yaep>XvBaloLLyto, XxapakTepusyemyto cuioin Ra no
tdopmyne (6.3). fonyckaeTtca NnpuHUMaTb

/3. HO He 6onee 20". ecnn (5 < ftim. 6.5)
vHaue (L '

rie 45— CPEeAHEB3BELUEHHOE MO BbICOTE 3HAYEHME YT/Ia BHYTPEHHErO TPEHMsSI B CTBOPE LUMYHTA, COOTBETCTBEHHO C BEp-
XOBOW (4151 aKTUBHOW 30HbI) U HU30BOM (47151 NACCMBHOM 30HbI) CTOPOHBI;

G, -C~ftgta,-»?/) * ctga,] If + SvI-P w
* erc»9 0-"s ' (B 6)

rae ceficMuyeckme Harpy3km dbl. M PwcM. B npunoxeHun E.

Mpu ceiicMnUHOCTU MeHblue 7 6annos S,| =0.S* =0 h PNe= 0.

10
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B5.4.2 B cnyyae, ecnv npusma CxXoNbXeHusa BKIKoYaeT rpasutaLMOHHYIO MOANOPHYIO CTEHY, KOTOpas OTAeNAeT CABuU-
ratoLytocsl 4acTb OT yAep>KuBatoLeli, fonyckaeTcs NpuHMMaTh NS 31eMEHTOB BHE MOAOLLBbI CTEHbl PEKOMEHAALIO
b.4.1, a B npefenax W/pVHbI NOLOLWBbLI CTeHbI B = 0.

BA3 B cnyyaB OfHOPOAHOTO rPyHTa B NPU3ME CKOMbXKEHWUA N OTCYTCTBUM TOPU3OHTaIbHLIX CUJ JONYyCKaeTca BBO-
AUTb B pacyeT cpefiHee 3HauyeHue yrna fy. onpegeneHHoe no amnupuyeckoit popmyne A.Jl. MoxxeBurnHoea

P=P (5.7)

rpe ft,=n/2- a-npna;<g/2ub,= —n/2npua, >al2
Yron HaknoHa Cun B3aMMOAENCTBUS MEXKAY 3NeMEHTAMM NPU3Mbl CKOMIBXXEHUST P(.. Kak NpaBu/io, B HEGONbLUOW 3a-
nac yctoiumBocTtu, gonyckaeTcsi NpuHUMaTh paBHbIM O.

NMpnmevaHne — 3HauveHue [Lno hopmyne (6.7) MoXeT 6bITb BBEAEHO B pacyeT TONbKO Nocne onpepeneHus
b. n ar npuHaB npefsapuTenbHO B NepBoM npubavkerun p = 0. na pelleHns 3agayqn mMoxeT notpebosartbcs 2— 3 no-
cnepoBartefbHble NPUGAMKEHNS.

B.5 PacueTHoe 3HauyeHue 0606LLLEHHOTO CUIOBOro BO3AENCTBUSA (CABUratoLleil cunbl) F onpeaenstot no hopmyne
<B68)

roe N3— KOMMYECTBO 3/1€MEHTOB MPU3MbI, ANA KOTOpbIX <, S 90" (V  — 03Ha4yaeT cyMMUpoBaHue TO/bKO ANS ane-

MEHTOB ¢ &; s 90%);

nin— Toke. tj >90* (V — o03Ha4aeT cymmMMpoBaHWe TONbKO 415 31eMeHTOB C a, > 907);

&EbISNOrn — ropu3oHTaNbHas cocTaBnatowasn cuibl (Co 3HaKOM «MkCy»), onpegensemas no opmyne (b.1) npu y, = 0.
C;=0.p,=0;
— TOpPW30HTaNbHbIe COCTaBMSIOLWME BHELLUHUX CUN (KPOME CeNCMUYECKMX), AeCTBYIOWMX B aNeMeHTax npu-
3Mbl CKOMIbXEHWSA € 0,-> 90* N HanpaBneHHbIX B CTOPOHY CABUTa;

Sfr — ropu3oHTaNbHble COCTaBSOLWME CENCMNYECKNX CU.
B.6 PacueTHoe 3HayeHne 0606LLEeHHOro ConpoTUBAEHNS (CUNbl CONPOTUBAEHMSA) R onpeaenstoT no gopmyne
R =Ra+ (F-F a). (6.9)

B.7 AHanorn4yHo BbINONHAETCA pacyeT UANSA APYTUX BO3SMOXHbIX nOBerHOCTeVI CKONb>XXeHnA.

1n
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MpunoxxeHne B
(pekomeHayemoe)

MpoBepKka paBHOBECUS MOMEHTOB CU MPU CKONbXEHUN
Nno KPYrnoynnimHAPMYOCKO NOBEPXHOCTU

B.1 PekomeHfoBaHHbI B 4.11. 6) MeTof onpeAeneHns o6LLeid yCTORUYNBOCTM NO KPYTNOUUINHAPUYECKUM NOBEPX-
HOCTAIM CKO/IbXXEHWNS MOXET 6bITb OTHECEH K rpynne MeToAoB «HaKNOHHbIX CUM», B KOTOPbIX NPOBEpsieTcs paBHOBecKe
MOMEHTOB BCEX CU/, AeliCTBYIOWMNX Ha CABUraeMblii Maccusa rpyHta (Mprusamy CKOMbXKEHWS).

B.2 MaccuB rpyHTa, OrpaHWYeHHbI paccMaTpuBaeMoii NOBEPXHOCTbIO CKOMbXKEHUs (pUCyHOK B.1). pasgensietcs
BEPTUKaIbHbIMW MIOCKOCTAMMN Ha N 31€MEHTOB TakuM 06pa3om, YTO6bl B OCHOBAHUWN KaXXAOro anemMeHTa 6bi1 0gHOPOA-
HbIiA TPYHT.

[na Kaxk[oro afeMeHTa BbIYNCIAETCA BEC C YUETOM BEPTUKa/IbHbIX COCTaBNAKLLMX Harpy30K Ha ero noBepxHoCT! v
onpejensieTca yron Mexpiy BepTukanblo 1 paguycom, NPoBeAeHHbIM K CepeiMHe OCHOBaHWA 3TOro aneMeHTa.

3atem NpoBOAUTCA OLeHKa YCTOMYMBOCTM MaccrBa rpyHTa BMecTe C COOPY>XeHUeM N5 BblIGpaHHOW NOBEPXHOCTU
CKO/NbXXEHUS.

B.3 LLUnpuHa pacyeTHbIX 31eMEHTOB b, MPU3MbI CKOMbXEHUS JOMKHA ObITh TAKOW, NPU KOTOPOI fanbHelillee yMeHb-
LeHne b, He NPUBOAUT K CyLLLECTBEHHOMY U3MEHEHNIO pe3ynbTatoB pacyeTta. O6bIYHO LUMPUHA 3N1EMEHTOB NPUHMUMaeTCs
6n13Koi KO.1r uam 1— 2 m, rge r— paguyc noBePXHOCTU CKOMbXEHUS.

LIeHTpbI OKPY>KHOCTEN CKOMbXKEHWSI

1— WnyHT, 2— aHKepHas Tsra. 3 — aHKepHas onopa. 4 - rpaHuLa CNoeB rpyHTa. 5 - BO3MOXHAaA NOBEPXHOCTb CKOMbXEHUA

PucyHok B.1 — Cxema KpacyeTy YyCTOWYMBOCTU COOPYXKEHWI METOL0M
KPYrnouvnnHAPUYeCcKnX NoBEPXHOCTEN CKOMbXeHUa (Ha Npumepe LUNYHTOBOW NpuyanbHOi HabeperkHo)

12
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3HauveHns F 1 A Ha 1 MAMHBI COOpYXXeHUs (MPU NIOCKON 3ajayve) BbIUMCASOTCA Mo hopmMynam:

0.}
F - Ma- G)sin Vg =nMg, (B.1)
M
n an, n
Z 6. -£ 6,sina,+£<}/,+ R, , (B.2)
» M i-i Y3

rge M(— cymMMa MOMEHTOB CW/. BbI3bIBAOLWMX CABUI COOPYXKEHWS, OTHOCUTENBLHO BbIGPAHHOTO LIEHTPa OKPY>XHOCTW
CKO/IbYKEeHUS;
Mr— cymMMa MOMEHTOB CWJ/1. YAEePXXMBaOLMX COOPY>XKEHME OT CABUIA, OTHOCUTENBHO BbIGPAHHOIO LEHTPA OKPY>KHO-
CTW CKOMbXEHUs!;
G, — BecC /-0 afeMeHTa C y4eTOM BEPTUKa/IbHbLIX COCTABAAIOLMX Harpy30K Ha €ro MoBEPXHOCTU; «4 — Yron Mexay
BEPTUKA/ILIO U PaanycoM, NPOBEAEHHBIM K CEPEANHE OCHOBAHWS /-ro 3NeMeHTa

of (B.3)

rge  a — pacCTOsiHVE NO rOpPU30HTaIN OT LIeHTPa OKPYXXHOCTU CKOMbXEHUA 10 cepeAnHbl /-ro anemMeHTa (MPUHNMaeTcs co

3HAKOM MUHYC 4151 3NEMEHTOB, PaCMONOXEHHbIX CEBA OT BEPTUKAMN, NMPOXOAALLEN Yepes LEHTP OKPY>KHOCTW
CKONbXXeHWS);

JUM, — cymMmMa MOMEHTOB OT FOPU30HTa/IbHbIX N BEPTUKA/IbHbIX COCTaBAOLNX O4HOM U3 KpaTKOBPeMEHHbIX (TM 1 Iyl)
1 BPEMEHHbIX 4NTENbHBIX (M~ 1 TA) Harpy3oK, NPUI0XKEHHbIX HEMOCPEACTBEHHO K COOPYXXEHUIO U BbI3bIBatO-
LLMX Ero CABUM OTHOCUTE/IbHO BbIGPAHHOTO LIEHTPA OKPY>KHOCTU CKONMBXEHWST;

4j, C,— COOTBETCTBEHHO Yrofl BHyTPEHHEro TPEHUsI N yaenbHOe CLEenneHne rpyHTa B OCHOBaHUW /-ro 31eMeHTa;

Y,— [ANUHAa YT B OCHOBaHUW /-r0 aNeMeHTa;

Rg— cuna conpoTUBNEHUSI KOHCTPYKTMBHOIO 3NeMeHTa (aHKepa, CBaw, LUNyHTa U T. N.) CABUTY, NEPNEHANKYNsSpHas K
paguycy r. aTa cuna yuuTbiBaeTcs Npu nepeceyeHnn KOHCTPYKTVBHOIO 31eMeHTa OKPY>XKHOCTBIO CKOMbXXEHUS;

N — KO/N4YeCTBO 3/1€MEHTOB B MPU3MeE CKOJIbXXEHUS;
N, — KO/IMYECTBO 3NEMEHTOB C a, > 0.

B M- cymmupytotcsa cunbl G, sin u(TonbKo Ans anemMmeHToB ¢ n> 0. a B Mr cymmupytotcst cunbl G(sin 4/TonbKo ans
anemMeHToB c a.< 0.

B.4 OnpegeneHuve cun {4 aHKepyrOLWMX CBal, LUNYHTOB UAN APYTNX 3NEMEHTOB COOPY>XEHUS CABUTY NPUBELEHO B
npunoXxeHun [J.

B.5 AHanorM4yHo BbINONHAETCA pacyeT N AN 4PYTNX BO3SMOXXHbIX MOBEPXHOCTEN CKOMbXKEHUS.

YunTtbiBas 3KCTPEMAaTbHOCTbL 3aayn, HEO6XO0AMMO BbINOAHUTL NOMHbIY Nepe6op KPyrnouUIMHAPUYECKUX NoBepX-
HOCTel B 3afaHHOI obnactun pacyeta.

MX KONMYECTBO M MONOXKEHME YTOYHAKTCA B NpoLecce pacyeta TakuMm o6pa3oM, 4tobbl 6bina HalijeHa Hanbonee

onacHasi, COOTBETCTBYOLLAA MUHMMabHOMY 3HadeHuto I’ clR~icF }

Lar nepe60pa onpegenseTca onbITHbIM MyTemM. Cerxa cy>kaetcs 40 TeX Mnop. rnoka 370 nepecraHeT npakTuyecku
BNNATbL Ha pe3ynbTaTbl pacHeToB.

NMpumMmeyaHne — 3HauyeHUe KOIPPULMEHTA YCTOWNUMBOCTM MOXKET GbITb ONPELENEHO U GONEE CTPOrO C YyYETOM
YTOUHEHUA CABUTAIOLNX U YAEPXKNBAIOLLMX MOMEHTOB CWUJI. BbIYMCIEHHbIX aHanorn4yHo NpuBefeHHoOMY B npunoXxeHun b.
Takoi BapuaHT peasm3oBaH B nporpamrme KRUST-51.
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MpunoxkeHve I
(pekomeHayemoe)

PeKoMeHAauumn no onpeieneHnio pacHeTHbIX XapaKTepucTuK rpyHTOB

1 B pacyeTax o6LLei yCTONUMBOCTM UCMNONb3YHOTCS NapamMeTpbl MPOYHOCTU FPYHTa, ONpefeneHHble Ha OCHOBaHWUU
nonesbIX 1 Na6opaTopHbIX UCCNEAOBAHUI B COOTBETCTBUM C TPEGOBAHMSMU COOTBETCTBYHOLLMX HOPMATUBHBIX JOKYMEH-
TOB.

.2 BbiGop MeToga onpegeneHusi napameTpoB NPOYHOCTU U CXEMbI MPOBEAEHUS UCMbITAHWIA FPYHTOB OMKEH Npo-
BOAWTLCS COBMECTHO NMPOEKTUPOBLUYKOM U FEONIOrOM, XKenaTenbHO Npy y4acTun NHKEHepa-TBOTEXHMKA.

Kak npasuno, ncnonb3yertcsi cpes o6pasLoB (M1 LLeNnKoB) Npu eCTECTBEHHOM BNAXKHOCTM W NONHOM BOAOHAChHILLE-
HUK:

a) HEeHapYLUEHHO CTPYKTYpbl;

6) no npefBapuTeNbHO MOATOTOBAEHHOW NOBEPXHOCTU (CMOCO6 NMOBTOPHOrO cpesa UaM Cnocob «nnallek») — Ans
OLIEHKM OCTATO4HOW MPOYHOCTU FPYHTa,;

B) N0 MMetoLLelica B ob6pasue (Lennke) NoBepxXHOCTN ocnabneHus.

Mpu HEBO3MOXXHOCTM OTGOPa 06pasLia B 30He ocnabneHns MoryT 6biTb PEKOMEHL0BaHbl UCMbITaHWS Ha cpe3 06pas-
LIOB 13 rPyHTa HapyLUEHHOW CTPYKTYPbl — WCKYCCTBEHHbIX MacT Pas/MYHOl BNaXKHOCTU, UMUTUPYHOLLIMX COCTOSIHME TpyHTa
BG/IM3M NOBEPXHOCTU CKONMBbXKEHMSI.

MpumeuvaHnsn

1 VicnbiTaHUst COMPOTMBAEHUSI TPYHTOB CABUTY AO/MKHbLI BbIMOMHATLCSA C YY4ETOM BCEFrO MHOroo6pasust yCnoBuii, B
KOTOpbIX CYLLIECTBYET paccMaTpuBaeMblii 06bEKT. TN YCNOBUSA HACTO HEU3BECTHbI MONHOCTLIO 10 MPOBEAEHNS UCTIbITAHWA
1 BbINOMIHEHNSA NPEABAPUTENBHBLIX pacyeToB. [03TOMY HEO6X0AUMbI LOCTATOYHO MO/HbIE JaHHbIE O FEOMOPHONOrMYECKNX
0CO6EHHOCTAX 06BEKTA (OCHOBaHWS, CKNOHA), BO3pacTe v reHesnce nopos, YCNOBUSIX YBNAXKHEHUA 1 Np. BadkHyto nHop-
MaLyto FMOXET aTb MUHEPATbHBINA 1 XUMUYECKUI coCTaB nopog. NMpeaBaputenbHas MHHOPMAaLMUS MOXET 6bITb NONyYeHa
U3 NUTEPaTYPHbIX UCTOYHWKOB, @ TalkoKe U3 apXUBHbIX MaTepranoB UccnefoBaHnin Ha 3TOM U COCEAHUX yHacTKax.

Mo TOi1 >Xe NpUYMHE HEOBXOAVMbI ONPEENEeHNs A5 KaXKA0ro rpyHTa KPaTKOBPEMEHHOM U ANNTENBHOM NPOYHOCTU
C pasNMYHbLIMU YCNOBUAMMN KOHCONUAALMMN 1 APEHNPOBAHNA 06pa3LIoB.

2 MapameTpbl MPOYHOCTY rPYHTa (Yron BHYTPEHHEro TPeHWs ¢ U YAeNbHoe CLenneHne c) no UcChbITaHusaM MeToA0M
TPEXOCHOT0 CXartus MOryT 3aMeTHO OTIMYaTbCs OT NapamMeTpoB, NoAyYeHHbIX METOLOM cpe3a, X0Ts 06a MeTofa oTBeyaroT
Tpe6oBaHnam MOCT 12248. Tak q MOXET OTIMHYATLCA HA HECKONbKO rpagycoB. Ho 1 6onee npefnoyvTuTeNbHbIE C TOUKU
3peHnsa TOCT 12248 TpexocCHble UCMbITaHUs MOryT gaBaTb CUCTEMATUYECKYH OWWOKY ANA yrna BHYTPEHHEro TpeHus
nopsigka 2". TO4HOCTb ONpejeneHns CLuenneHns cpe3HbiMn npuéopamm He npesbiaeT 2 KMa. HO AaXke B CaMbIX YNCTbIX
neckax nmeetcsi CLenneHne Takoro nopsiaka, Kotopoe 06bI4HO UTHOPUPYIOT B pacyeTax.

3 CnegyeT yuuTbiBaTh, YTO UCMbLITAHWSI HA TPEXOCHOe CKatve 6o/nee TPYAOEMKM, YeM Apyrue MeTogbl. Pesynb-
TaTbl TAKUX UCTIbITAHUI 06bIYHO MCMOMb3YIOTCS B pacyetax, B KOTOPbIX YYUTLIBAETCS CTPYKTypHasi MPOYHOCTbL CKeneTa
rpyHTa (KoTopas CyL,ecTBeHHO 60/bLie, YeM NPOYHOCTL He MOMHOCTLIO KOHCONMANPOBAHHOIO rPYHTA) M NOPOBOE AaBre-
HMe. BO3MOXHOCTb >Ke MPaBW/IbHOTO MPOTHO3MPOBAHMS MOCNEAHEr0 B 60/bLUVHCTBE Cly4YaeB HAXOAWUTCS Mo 60/bLIMM
BOMPOCOM.

I.3 MapameTpbl ANMTENbHOW NPOYHOCTY FPYHTOB MCMONb3YIOTCS, Kak NPaBu/o, B pacyetax Ha 0coboe coyeTaHue
Harpy3oK.

MpumeyaHne — Peammsauus AAUTENLHON MPOYHOCTU MOXET NMPOM3ONTV B OTAANEHHOM 6yayliem uau npu
3aBefloMO HefoMycTUMbIX fieopmanmsax. OHa MOXET ObITb UCKIOUYEHA B pe3y/bTaTte YNPOYHEHNS rpyHTa 3a CYeT KOHCO-
MAaLMN. BOCCTAHOBNEHUSI XUMUYECKUX CBSI3EN M Np. MO3TOMY pacuyeT ¢ TakuMu napametpamy FMOXeET ObITb OTHECEH K
0CO6OMY COYETaHWIO C COOTBETCTBEHHbLIM CHIDKEHMEM KO3(h(MLMEHTOB 6e30nacHoCTy.

3.1 Ans HecBA3HbIX IPYHTOB MapameTpbl ANNTENbHOW NPOYHOCTU MPUHUMAKOT PaBHbIMU NONAYYEHHbIM NpU Gbl-
CTPOM (YCKOPEHHOM) ncnbITaHn1 06pasLoB.

.3.2 MapameTpbl ANNTENbHOW MPOYHOCTU FNMHUCTLIX TPYHTOB ONpeAensitTcs B cneuvann3npoBaHHbIX nabopa-
TOpUAX NO crneynaibHbIM MeTogukam. MNpy HEBO3MOXKHOCTY CneuunabHbIX UCMbITAHUA UX JONYCKAeTCs Onpeaensitb npu
cABure no noAroToBAEHHOW MOBEPXHOCTU M MO MMEIOLLENCS NOBEPXHOCTN ocnabneHns, npuyem Ans 30H. HAXOAALMXCA
noj BOLOI WUV KOHTaKTUPYIOLMX C HElA. — MNpW NOAHOM BOOHACLILLEHUN TPYHTA.

I.3.3 Mpy KOHTPONbHbIX pacyeTax, Korjaa NonoXKeHne noBepxXHOCTU CABUra N3BECTHO, a TakKe B TeX cnyyvasnx, Korga
NONOXXEHNE NMOBEPXHOCTU caBura (NOHOCTBIO UAN YAaCTUYHO) NPejonpeaeneHo reonormyecknmM CTpoeHneM (Hanpumep,
NOBEPXHOCTb KOTNOBaHa B CBS3HOM TPYHTE WAN MPOCNOKa C Pe3KO CHWKEHHbIMU MPOYHOCTHLIMWU XapakTepucTukamu
rpyHTa), napameTtpbl AIUTENbHON NPOYHOCTU TPYHTA NPUHUMAKOTCS TONbKO ANSA YKa3aHHbIX 30H cABura. B ocTanbHbIX
cnyyasx — 4na BCEro MaccuBa TUHWUCTOTO rpyHTa.
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I.3.4 Ecnu Ha npegBapuTeNnbHOW CTaany pacyeToB OTCYTCTBYIOT flaHHbIe O ANNTENbHOW NPOYHOCTU FNHUCTBIX TPYH-
TOB. TO fONycKaeTCcsi NPUHATb YroN BHYTPEHHEro TpeHusl U yaenbHoe cuenneHne, noayyeHHble npu 6bICTpOM cpese 06-
pasuoB (LeNMKoB) HeHaPYLLUEHHOV CTPYKTYpbl, C MOMPaBOYHbIMU Ko3thdhuumeHTamum 13 tabamupbl I.1.

NMpumevaHusn

1 NapameTpbl cABMra no NoAroToBAEeHHON NOBEPXHOCTU («Nnallka no nnatlke») 6in3kn K napameTpam cisura, co-
OTBETCTBYIOLLUMM Mpejeny AANTENbHON NPOYHOCTU FPYHTA, U HECKONbKO MEHbLUE NOCNEAHUX NS MNOTHbIX U NOAyCKanb-
HbIX FPYHTOB.

2 MapameTpbl casura no HOAFOTOBﬂeHHOVI NMOBEPXHOCTN UCMONb3YHTCA NPU KOHTPO/IbHBLIX pacyeTax CK/IOHOB, MNO-
TepAaAsWnx yCTOIZHMBOCTb.

Ta6nuua 1l — OpUEHTUPOBOYHbIE 3HAYEHVSI KOIPHULMEHTOB ANsi ONPefeNeHUs NapamMeTpoB AANTENBHON NPOYHO-
CTMW TPYHTOB

Cynecb CyrnmHoK MuHa
CocTtosHue nopojb!
* *e ", *C
TBeppasn 0.45 0.65 0.43 1.0 0.45
Monyteeppaas 0.5 0.50 0.46 1.05 0.47
TyronnactnyHas 0.6 0.4 0.5 11 0.48
MsirxonnactuyHas 0.7 n 0.35 0.52 1,15 0.52
Teky4yennactmyHas 0.8 0.3 0.53 12 0.53
Teky4yas 1.0 0.25 0,55 1.25 0.55

.4 B pacyetax HeO6X0AUMO YUnTbIBaTb BO3MOXXHOE M3MEHEHME NPOYHOCTV NOPOJ BCNECTBNE BbINONHEHUS NPOTYU-
BOOMON3HEBbIX MEPONPUATUIA, 06BOAHEHUNSI N OCYLLIEHNS CKIOHA, CeCMUYECKOro Bo3AeiicTBUS, a Takke BUOpPaLOHHOTo
BO3/€eiCTBMNA OT paboTaroLMX MalUMH 1 MEXaHU3MOB.

.5 3HayeHns xapaKTepuCTUK FPYHTOB UCKYCCTBEHHbIX Hacblineli, yNnOTHEHHbIX COrNacHoO HopMaTt/BaM Ha npous-
BO/ICTBO 3eM/sHbIX paboT, yCTaHaBAMBAIOTCA MO XapakrepucTukam (hyHTOB HapyLUEHHOTO CMOXXEHUA 3afaHHON MAOTHO-
CTW. @ TaloKe No aHanoram MUan CnpaBoYHbIM JaHHbIM.

Mpn OTCYTCTBUM OMbITHBLIX fJaHHbIX JOMYyCKaeTCa NPUHMMATh ANA NecyYaHbIX Y rPaBennucTbiX FPYHTOB yAeNbHbIl BEC
HOpMAaTUBHbIW Y/ = 18 KH/M3, a yron BHyTpPEHHEero TpeHus — Ha 10 % MeHblue, YeM A1 aHaNorMyHoOro yHTa ecre-
CTBEHHOIO CNOXeHWs.

.6 Ana npefgsaputenbHOl OLEHKN Hecyllell CnocCoGHOCTM Hanbonee YacTo BCTPeYaloLMXC YeTBePTUYHbIX Fun-
HUCTbIX PYHTOB NO MPOCTENLLIMM BU3yaslbHbIM MPU3HaKaM MOXXHO BOCMONb30BAaTbCA AaHHbIMU Tabnauubl .2, rae aaHbl
HOpMAaTVBHbIE 3HAYEHWNA NPOYHOCTHbLIX NapamMeTpoB.

Ta6nuuya 2 — OpUEHTUPOBOYHbIE NMOKAa3aTENM CONPOTUBASEMOCTH TMUHUCTBLIX (hYHTOB MO NPOCTEMLLNM BU3YaNbHbIM
npusHaKam

Cynecb CyrnMHOK nnHa
CocrosiHve nopogb!

el v cun
TBeppas 28 20 25 60 22 100
MonyTtBepgas 26 15 23 40 20 60
TyronnactuyHas 24 10 21 25 18 40
MsarkonnactmyHasa 20 5 17 15 14 20
TekyuennactnyHas 18 2 13 10 8 10
Tekyuyas 14 0 10 5 6 5

I.7 Mpu pacyeTte NMOCTOSIHHBLIX COOPY)XEHUI HA MHOTONETHEMEP3/bIX TPYHTaX, Kak NpaBuiio, cleayeTt UCNob30BaTh
napameTpbl 4IMTeNbHO| NPOYHOCTN Mep3NibIX FPYHTOB, NOAYYEHHbIE NPU MeANEHHOM Hagy>XeHUn (U~ un cif).

PacueTHble XapaKTepUCTUKN Mep3/ibiX FPYHTOB AOMYCKAETCs NPUHUMATh:

- Yron BHYTPEHHEro TPEHUsi  — PaBHbIM Yy BHYTPEHHEro eHusi Tanoro rpyHta g

- npegenbHO-ANUTENbHOE cuenneHne

cs/=ac+bctW , (r.1)
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rpe t— abcontoTHOe 3HayeHuve (T. . CO 3HaKOM M/C) oTpuuaTensHol TeMnepTypbl rpyHTa. 'C:
acun 6C— napameTpbl, 3aBUCALLME OT rpyHTa:

ana necka ac = 0. bc = 100 KMMa;

ONA CBA3HbIX rPYHTOB 3C = 30 KMMa. bc = 50 KMa.

MpYMepHbIe COOTHOLLIEHUS MEXy napameTpamMm NPOYHOCTU, NOYyUYEHHbIMY NPK BbICTPOM (g 1 C) 1 MeaneHHoMm (g7
1 Cj) Harpy>keHun npu Temneparype Bbille -5 "C. npusejeHbl B Tabnuue .3,

[.8 3akpenneHHble cuankatusauveli 1 cmonusauunei neckn MoryT UMeTb MPOYHOCTb, yKa3aHHyto B Tabnuue 4.

.9 CnefyeT yunTbiBaTh, 4TO 3KCNEPUMEHTaIbHASA 3aBUCMMOCTb TNP(0) KPMBOAMHENHA. CNpAMANAs ee Ha OTAeNbHbIX
yyacTtkax, Unn. Kak noctynawot

Ta6nuya N3 — 3aBUMCMMOCTbL NAPaMETPOB NPOYHOCTU Mep3/ibIX FPYHTOB OT AAUTENLHOCTY NPUIOXKEHUS HArpy3Ku

HanmeHoBaHune rpyHToB

KpynHoo610MO4HbIe, NeCKX KpynHble 06-1 2—-3
Cynecu 1-2 3—-4
CyrnvHKu® 2—-3 4—5
nHbI 34 5—6

yalle, Ha BCEM Anana3oHe U3MEHEHUS O, NoyYaloT ypaBHEHVE, U3BECTHOE NOJ Ha3BaHWEM 3aBUCMMOCTM KynoHa
(Mopa-KynoHa)

*Tp=otgq+c. r.2)

roe  (f— yron BHYTPEHHEro TPeHwsi, C — yAeNbHOe CuemnneHne, 0 — BepTUKabHOe CXKMMAIOLLME HaNPsHKEHNE.

NMpumeuvaHune — CoBpeMeHHble NporpamMmMbl NO3BONAKOT B pacyeTax yCTOﬁHMBOCTM n Apyrmx ncnonb3oBaTtb Kak
NOCTOsAAHHbIE 3HAa4YeHUA q 1 C BO BCEM AMnana3oHe Hal'lpﬂ)KeHVIVI 0, TaK 1 pa3Hble U C B pas3/indHbIX AnanasoHax Hanpsixe-
HUI <T, a TaKke HEeNoCcpeacTBEeHHO aKCNepMMEHTa/IbHYHO 3aBUCUMOCTb T_(O).

.10 Ains oTBeTCTBEHHbIX 06bEKTOB (Bbiwe Il Knacca) fo/mkHa 6bITb NccnefjoBaHa aHN30TPONNA CABUIOBOWN MPOY-
HOCTV Nopog (MO HanNacToBaHWIO U NEPNEHANKYNAPHO UNN HAKNOHHO K HEMY).

Ta6bnuya 4 — 3HayeHUss NPOYHOCTHbIX U AeOpPMAaTUBHbIX XapaKTePUCTUK 3aKpenNeHHOro necka

CpefiHne 3Ha4yeHNs HOPMAaTUBHbIX XapaKTepuUcTUK 3aKpenneHHbIX NecKos npu

Cnoco6bl 3aKpennieHns XapakTepucTkm vx npouroctn R3 MNa
rpyHTa
05 10 20 30 4.0 50
CununkaTtnsaums C3.MMNa 0.10 0.2 0.54 0.65 0.85 1.03
AByXpacTeopHas 3. rpag 40 41 43 45 47 49
£3 MMa 42 80 162 240 330 415
CunukaTtnsauusa C3. MMNa 0.10 0.21 0.55 — - —
oAHopacTBopHas ¢ H2SiFfi U3 rpag 40 a1 44 _ _ _
E3. MMa 42 82 165 — — —
CunnkaTtnsauns rasosas C3 MMa 0.10 0.2 - - - -
8. rpag, 39 40 — — — —
E3. MMa 38 76 — - — _
Cmonusaumsa C3. MNa 0.10 0.2 0.50 0.59 0.73 0.96
g)3. rpag 39 41 42 44 45 47
£3. MMa 38 78 148 215 285 375

11 CnepyeT yunTbiBaTbh, YTO ANSi CBA3HbIX (FMMHUCTLIX) TPYHTOB B CAy4vae MPUIOXKEHUS KpaTKoBPEMEHHOW Hene-
PUOAMYECKOW Harpy3KuM yron BHYTPEHHETO TPEHUSI HE MEHSIETCS, a yeNbHOoe cuenneHme ysennumeaetcs 4o 1.5— 2.5 pas.
OAHaKO Npu yBeIUYEeHUN KONnYecTBa LIMKIOB Harpy>XeHus Habniogaetcsi yMeHbLUeHNe MPOYHOCTU CBA3HbIX FPYHTOB [0
CTaTUYECKOW NN flaXke HIKe.
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.12 CnefyeT yuuTbiBaTb, YTO ANS1 NECKOB LMKINYECKOE HATPY>XEHWE MOXET MPUBECTU K UX PaKUKEHWIO BClES-
CTBME ocnabneHns KoHTaKTa Mexay yactmiamu.

MpnmeyvaHunsa
1 VimetoTcs cBUfETENbCTBA O PasXKEHUN rpaBenmncTbIX FPYHTOB.

2 [1nsi NecKoB MNOTHbIX U CPefHel NNOTHOCTW C OTHOCUTENbHOM NNOTHOCTLIO O > 0.5 UMKInYeckas NPOYHOCTb BO3-
pactaeT u MOXeT 6bITb Bbllle CTaTU4ecKoi 0 2 1 6onee pas. s pbixibix NeckoB v rpasus npu /O < 0,35 oHa MOXeT
CHU3MTbCA B 5 1 6onee pas.

.13 CnepfyeT yunTbiBaTb, 4TO NPOYHOCTb FPYHTOB MOXKET BbITb 3HAUUTENBHO CHUXKEHA NPU KX 3arpsi3HEHWUN OpraHu-
KOl — GONOTHBIMW WA CTOYHBIMUW BOAAMU, HEPTLIO 1 T.M. Hannune norpe6eHHbIX 6010T 1 3aTOPGOBAHHBIX FPYHTOB ke
npy HEGONbLLOW MX MOLLHOCTW OKa3bIBaeT HEFaTVBHOE BANSIHUE HA MOACTUNAIOLMNE TNUHUCTLIE FTPYHTHI.

MpumeyvaHune — Tog I'IOFpeﬁeHHbIMI/I 6onotamu 06bIYHO NECKU OﬁOFaLLleHbI OpraHnyeCKnMmn coeguHeHnamMun mn
MMEIOT BCE NPU3HaKN N/NbIBYHOB, a NMWHUCTbIE TPYHTbl XapaKTepn3yroTca Kak cnabble TUKCOTPOIMNHbIE, TO eCTb CrnocobHble
pa3Xxmkarca npu MmexaHmn4eCkom BO3,CI|EI7ICTBI/II/I.

N3meHeHne napameTpoB CONPOTUBAEHUSA CABUTY MPOMCXOANT MPU COXPaHEeHNW nokasaTteneil KOHCUCTEHLUMN TPyH-
TOB. TBEpAbIE U NONYTBEPAbIE TPYHTbI NPV BLICOKOM COAEPXXaHNW 6aKTepuanibHON Macchbl MOTyT KnaccuuumpoBaTbest No
aedopmaloHHOMY NOBEEHUIO KaK KBasunnacTuyHble.

.14 laHHble nabopaTopHbIX onpefeneHnii JOMKHbI GbITb NPOBEPEHbI U B Clyvyae HEO6XOAMMOCTN OTKOPPEKTUPO-
BaHbl N0 pe3ynbTataM KOHTPO/NbHbIX M 06paTHbIX pacYeToB YCTONUYMBOCTU CKIOHOB W NPOYEro, HaXoAALWMUXCS B COCTOSTHAN,
611M3KOM K NpefeNnbHOMY, U BbISIBNIEHHbIX OMON3HEBbLIX Macce.

Mpy uHTepnpeTaunn KOHTPOMbHbIX pacyeToB Heo6XoAMMO 06paTuTb BHUMaHWE Ha BAWAHWE MPOCTPaHCTBEHHON
pa6oTbl MaccuBa rpyHTa B HaType, UrHOpUpoBaHUE KOTOPOW MOXET NPMBECTU K 3aBbILLEHHON OLEHKe MPOYHOCTU FPYHTOB.

.15 MNpu cooTBeTCTBYIOWEM 060CHOBaHMUWN (BbICOKWE TEMMbI BO3BEAEHWS COOPYXXEHUA WUN Harpy>KeHusi ero akc-
nayataumoHHbIMU Harpy3kamu, OTCYTCTBUME B OCHOBAHWM JPEHVPYIOLLUX CNOEB FPyHTa UNN ApeHaXKHbIX YCTPOICTB) Ao-
nycKaeTcs a 3anac HafeXHOCTU NPUHUMATL A4S TWH <5 = 0. a ¢(— paBHbIM NPOYHOCTY FPyHTa NO pe3ynbTataM HEeKOHCO-
NNAMpPOBaHHOro cpesa cu (cM. FTOCT 12248: TOCT 20276). T. €. COOTBETCTBYHOLLUM HECTAOUIN3MPOBAHHOMY COCTOSIHUIO
rPYHTOB OCHOBaHWA.

.16 Ecnn 4acTb NOBEPXHOCTU CKOMNbXEHUSA MPOXOAUT Yepe3 rPYHT, NPOYHOCTb KOTOPOrO MOXXET CHU3UTLCA Mpu
O4YeHb MabiX B CPABHEHUU C iPYTUMUN FPyHTaMm1 NepeMeLLeHnsX (Hanpumep, cpe3 CKalbHOro rpyHTa), TO B pacyeTe ycToii-
YMBOCTU CNefyeT yunTblBaTb OXKMAAEMYIO CHXKEHHYHO NPOYHOCTb 3TOTO rPyHTA.
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MpunoxkeHwne [
(pekomeHayemoe)

YyeT cUn CONpoTUBNEHUS CBAM U APYTUX aHKEPYIOLLMX 31eMEHTOB

[.1 Cuna conpoTUBNEHNSA CBAHOIO psAfa 3aBUCUT OT ANWHbI CBali, X PacnonoXeHus B N1aHe 1 Mo OTHOLLUEHMWIO K
NOBEPXHOCTU CKOMbXKEHWSA, YCNOBUI 3aKpenneHns KOHLOB CBali, MPOYHOCTU 1 fetOPMaTUBHOCTA CBali N OKpy>katoLero
rpyHTa.

PacueTHOoe 3HaueHue 3TOW Cunbl 3aBWCUT OT LenM pacyeta v pasnvMyHO Npu onpejeneHnn NpoYHOCTU CBali N X
3KpaHUpytoLLLEro (CHMYXatoLLLero onon3HeBoe faBneHune) BAUAHUSA.

[.2 AHaNornYHbIe 3aBMCMMOCTU MMEIOT MECTO U NS APYTNX KOHCTPYKTVMBHBIX 3/1EMEHTOB, NepecekaeMbIX NoBepx-
HOCTbIO CKOMbXXEHUS (3arny6neHHble CTeHbl, LWNYHTOBbIE Psdbl, KOMMYHUKaLUW 1 np.).

[.3 YueT yka3aHHbIX BbllLe (PaKTOpOB NpejcTaBaseT CAoXHYI0 3ajady, KoTopas MOXeT 6bITb MPUOBAM>KEHHO peLueHa
C NOMOLLbIO HEKOTOPbIX N3 CYLLIECTBYIOLLUX NPOrpamm.

[.4 B yacTHom cny4yae, Korja cBav yCTaHaBIMBaKOTCA TONbKO AN YBEIMYEHWS YCTONYMBOCTU CNOM3atoLLL,Eero Maccu-
Ba rPyHTa, MOXHO NPUBGINXKEHHO Y4YeCTb CUNbl CONPOTUBNEHUS CBal CABUTY TPYHTa M HEOBXOANMYIO N5 3TOr0 NPOYHOCTb
HefedopMaLMOHHBIM METOLOM, YUMTbIBAIOLLMM MOMHYIO peann3auuto oTnopa: rpyHTa nepej ceaei unn nofHyro peanu-
3aumo NPoYHOCTU cean. COOTBETCTBYIOLLMI MeTog pacyeTa NPUMEHUTENbHO K KOMBUHALMW PYYHOTO M MaLLMHHOMO cyeTa
(no nporpammam, npegHasHa4eHHbIM A5 NOAMOPHbIX CTEH) NpuBegeH B |3).

Ansa coopyxeHnuii Ill 1 IV knaccoB fonycKaeTca B yCNOBMAX NAOCKON 3afaun 3aMeHATb psifi CBail yCNOBHOW CnnoLw-
HOW CTEHOI C MEHbLUMM, YeM CBau, 3arnyoneHmem Ha

M=% b. (D.1)

rae 6 — paccTosiHMe B CBETY MeX[y CBasiMu.
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Mpuno>xkeHue E
(pekomeHayemoe)

OnpepeneHne cuabl JONONHUTENBHOTO CEACMUNYECKOTO JaBneHmns

E.1 OnpefeneHne cunbl JOMNONHUTENBHOIO CEiCMUYECKOro faBneHust npu pacyeTte obLLei ycToiuMBOCTU NPOBO-
amTca ¢ yyetom TpebosaHuii CM 14.13330.2014 npu pacyeTHOW celicMu4HOCTM 7 1 6onee 6annos.

Mpun 3TOM cnepyeT yunTbiBaTh ropu3oHTanbHoe (v = 0*) U HaknoHHoe nog yrnom (v = + 30”) K ropu3oHTasIbHO
NNOCKOCTY ceiicMnyeckoe AaBneHue.

E.2 PacyeT yCTOWUYMBOCTM COOPYXXEHWI MpW NOCTYNaTeNbHOM 1 BpallaTe/lbHOM NepeMeLLeHuy CABUraemMoro mac-
CMBa rpyHTa BMECTE C COOPYXXEHNEM BbIMNOMHAETCSA MO YKa3aHVsiM NpunoXeHuin 5 n B. Mpy 3ToM cuibl LONOAHNTENBHOTO
celicMnyeckoro AaBneHus onpegensitotcs no gopmyne

5,+3..9(“.-hy)-P,,.

Mm(seism) tg |5, + tg(ot, -up, | ED

rge Swu Sh — BepTUKanbHas ¥ ropU30oHTaNbHAs COCTAB/sIOLLME CeiCMMYEeCcKOro Bo34encTBus, onpeaensiemble no gpop-

Mynam:
=AKNtytbi v. (E.2)
Shi=4K,Q.cos n. (E.3)
P, — paBneHue cBO6GOAHON BOAbI HA MOBEPXHOCTb 31€MeHTa, NoKasaHHOe Ha puCyHKe E.1. BbI3BaHHOE CeiCMUYecKUM

BO3jeiicTBUEM, onpegensemoe no ¢opmyne (E.4); ecnu gaBneHne Pw yuynTbiBaeTcs B yaeNbHOM Bece rpyHTa, T0
cnegyeTt npuHumatb P,, = 0: HO He 6onee G,

=0.74 -AK12,1bl6.. (E.4)

T- pacyeTHasa NOBEPXHOCTb: 2 — BepTI/IKaI'IbeII7I 3N1EMEHT NPU3Mbl Bblinopa: 3— ankwpa celicMmnyeckoro AaBneHnn BOAbl
1a NoBEPXHOCTb CTEHbI KOHTAKTUPYIOLLEN C BOAONR; 4 — antopa CeCMUYECKOro 4aBneHunsi BoAbl Ha NOBEPXHOCTb PyHTa

PucyHok E.1 — Cxema K pacueTy JaBNeHUs BOfbl NPy CelicCMUYeCcKOM BO3AEeNCTBUN

O, — BecC 3NeMeHTa C y4eTOM Harpy3ku A Ha NOBEPXHOCTU 1 BOAbI B nopax
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bDab+byY*\1-p* <€-5>

Awi — nnowiafib BEPTUKANbHOIO CEYEHMS 3eMeHTa HUKE YPOBHSA BOAbI, HaNnpMMep AN TPeYrolbHOro anemMeHTa
Nn.- <M MT-.M <EB>

«(!— koathdurumeHT 6e3onacHocTn no Harpyske (0.9 nnn 1,1),
hwmax — MakcumanbHas BbICOTa CN0S B3BELLEHHOrO rPyHTa B 3N€MeHTe.

E.3 Ecnn faBneHne Pw yuntbiBaeTcs B yAeNlbHOM Bece rpyHTa nofo6HO yyeTy punbTpalMoHHOro AaBneHus, T. e.
nyTem ymeHbLUeHUs y Ha Ayr To B thopmynax (E.1) u (E.5) npuHumaetca P w= 0.

E.4 YaenbHbIll BEC B3BELLUEHHOMO y 1 BOAOHACBILLEHHOrO rpyHTa yrax naj cnoem BOfbl B akBatopuu bb ¢ yyetom

B3BeLUMBaHWS TPYHTA BOJON Npu ee celicCMUYeCcKOM AaBNeHUN [OMKeH 6biTb YMeHbLUeH Ha BenuuvHy [yP KoTopyto fo-
MyCKaeTCs onpejensts no popmyne

[ly4 «1.5- AK.ywhb (E.7)

roe  /— 3arny6neHuve CTeHbl B FPYHT, cuMTas oT AHa akBaTopun, HO He MeHee ,

E.8
“n-1-5AK,hb-*- €8

[na npaktmyecknx Lenen JonycTMMO Ha BCIO IyO6uHY t TpUHATL cpefHee 3HadveHne Ays = 0.75AK, y» [ ]

E.5 F'opu3oHTanbHasi cocTaBnsioLLas ceiicMMUYecKoro AaBneHunsi Bogbl akBatopum Fn . nokasaHHas Ha pucyHke E.2.
onpegensiercs no opmyne

F, =0.5 AKYy* (Nud,)2- (E.9)
[na BepTUKanbHOl NOBEPXHOCTUN, KOHTAKTMPYIOLLE CO CBOGOAHOW BOAONM, MOKa3aHHOM Ha pucyHke E.3.

Fw=0,5fwh 2AKV (€.10)

rge hb— rny6uHa Boabl nepef HabepexxHolk;
N~n) n bwinj — rny6uHa cBO60OAHOM BOAbI HaA NEBO 1 NPaBoi rpaHuLell pacyeTHOro anemMeHTa.

PucyHok E.2 — Cxema K pacyeTy ceiicMnyeckoro jaBneHuns cBo604Ho Bogbl
20
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T — HabepexxHas, 2 — BO3MOXHasi NOBEPXHOCTb CABUra. 3 — Harpy3ka Ha NoBEPXHOCTV TPYHTa, 4 — AaBneHue UNbTPYIoLLEe BOabI.
5 — ceiicMuyeckoe aBneHne BOAbl akBaTopumn

PucyHOK E.3 — Cxema KpacueTy o6Lieii ycToUMBOCTU B Cllyyae NocTynatenbHoOro nepemMeLleHns
CABUFaeMOro Maccuea rpyHTa BMEecTe C COOpPYXXEHVEeM Mpu CENCMUYECKOM BO3AENCTBIN

E.6 OnpegenexHne cubl ONONHUTENLHOTO CEICMMUUYECKOTrO JaBieHus Npyu pacyeTe YCTOWUMBOCTU N0 METody Kpy-
TOLUNVHAPUYECKUX MOBEPXHOCTEW CKOBXKEHVISI BbIMOMHSAETCS aHANOMMYHO PACCMOTPEHHOMY BbiLLE.
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MpunoxeHue X
(pekomeHayemoe)

®uUNbTPaLUOHHbIE pacyeTsl

.1 B obem cnyyae punbTpaLunoHHble pacyeTbl BbINONHAKOTCSA NO cneynanbHbIM nporpaMmMam.

.2 BnnsiHne cunbTpytoLleli BoAbl U €ro yyeT onpejensitoTca Haimumem 6e3HanopHol U HanopHON! GunbTpaymm.
XapakTepHble cXxeMbl NpuBeAeHbl Ha pucyHKax XK.1. XK.2 n X.3.

.3 flaBneHve punbTpytoLL el BOAbI, Kak NpaBuio, onpeaensieTcs no rugpognuHamMumyeckoii cetke. MNpu aToM B LieH-
Tpax o6bemMoB (nnowazei) vt rmapoAMHaMUYECKON CEeTKN NPUKNajblBaeTCs jasBneHne B BUAE COCPEAOTOYEHHbIX CUM.
Hanpas/neHHbIX BAO/b TMHNI TOKa U PaBHbIX.

a- PacuetHas cxema: 6 — 3ntopa fiaBneHust Bofbl B ceveHnmn |— |
1-= NbE30METPUHECKAs NMHUS (KPYBast fenpeccu): 2 — NoBEPXHOCTL BOAOYNopa (Croi 2): K> *,
(MHEEKC MpY K COOTBETCTBYET HOMEPY CIOST)

PucyHok XX.1 — Cxema KonpegeneHuto Harpy3oK oT diunbTpytoLeii Bogbl Npy 6e3HanopHoi gpunstpaumm

a — PacyeTHasn cxema: 6 — 3ntopa AaBneHns Bodpl B ceveHun -1
J*-  Nbe3oMeTPUYECKas IMHIS, YCTAHOBMBLLIASICS MOCNe BCKPbITS BOJOHOCHOTO CNOst 2
2 — noBepxHOCTb aofoynopa (cnou 1m 3), K2> KN\.K2> K3

PucyHOK XK.2 — Cxema KonpefeneHnto Harpy3ok oT (hunbTpytoLleli BoAbl Npu HanopHol unbTpaymm
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a— PacuetHas cxema; 6 — Jntopa gasneHus BOgbl B ceueHnn T |
I. f* 12— T0O e, UTO 1 na pucyHkax XK1 1 X2, *, > kj, i3> k2. A3>

PucyHOK .3 — Cxema KonpejeneHunio Harpy3ok oT hunbTpytoLeit Bofbl npu
HaIMYMM HaNopHOM 1 6e3HanopHo hunbTpauun

AEq=JiU VL. (K1)

rae — TVApaBAMYecKuii rpafueHT B npejenax oébema v(;

Yw— y/enbHblii BEC BOAbI.

Pa3mep siueek ruapoavHaMUUEcKoi CeTKy, Kak nMpaBuno, JOMKEH 6GbiTb TakMM, MPU KOTOPOM fanbHelilas geTta-
M3auuns He NPMBOAMT KCYLLECTBEHHOMY M3MEHEHWIO Pe3yNbTaToB pacuyeTa AaBNeHust rpyHTa uim obLueii yCTonumnBocTu.
XX.4 Mpun HaMuuM Bofoynopa Kero rpaH1Le BepTUKanbHO NPUKIaAbIBAETCA pacnpejeneHHas Harpyska

0K.2)
rge hd— Hanop Bogbl HajJ COOTBETCTBYHOLLEN TOUKOI rpaHnLbl.

3a Bogoynop NPUHUMAETCS TPYHT, KOIMMUUMEHT unbTpaLmMm Kotoporo K B 10 1 6onee pa3 MeHblue, Yem Ansi
COCEHErO rPyHTa, 1 MNPy 3TOM Er0 He MEepPeceKaloT eCTECTBEHHbIE UM UCKYCCTBEHHbIE APEHbI U TPELMHbI. ECn HeT BO3-
MOYXHOCTM TOYHO YCTAHOBUTL MOCAejHee, TO pacyeTbl HEOGXOAMMO BbIMONHATL A5 ABYX Cy4YaeB: ¢ yueToM 1 6e3 ydeta
BOZOYMopa.

)K.5 TOpU30HTabHYIO COCTaBMSIIOLLYIO CUMbI AaBNeHUs (QUAbTPYIOLE Bogbl HA 3NeMEeHT MPU3Mbl CKONbXXEeHUs B
cnyyaB, KOra MMeeTcsi KpuBasi [enpeccun, NoKasaHHas Ha pucyHKe XK.4. omnycKaeTcs OnpeAensiTh Ha yyacTKax, rae Het
HanopHoO unbTpaumun 1 nepenaga ypoBHei Bodbl U3-3a HAMUYMSI BOAOHENPOHULLAEMOTO 3KpaHa, no opmyne

pehbl = 0-5 -U [(V<n)+ hi apb, <*0«f) ~ (V<n)+ hi <) b,claaj, (K.3)
rae 11, (,) nhi [N)— rnybuHbl BOAbI Haf NNOCKOCTbIO CKOMBbXEHUS y BEPXOBOM U HU30BOW rpaHuL, anemMeHTa, Ho He 6onee,

ueM rny6uHa Bofbl Haf BOLOYNOPOM (ECNN NOBEPXHOCTb CKOMbXEHUs MPOX0ANT Yepe3 BOZoymnop);
tij — yron HaknoHa NOBEPXHOCTY BOZOYMNopa B Npejenax W1pnHbl aNeMeHTa.
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a — PacuyetHas cxema: 6 — Oniopbl AaBNEHUS BOAbI Ha Npasyto nnesyto PMn) ® akn anemeHTa
W pe3ynbTupylouas ropu3oHTanbHbIX CUN OT AaBNeHUA BOAbI
| — NOBEPXHOCTb CKONbXEHUA. 2 — Nbe3omeTpuyeckas NMHUA (Kpusas genpeccuun): 3 — NOBEPXHOCTbL BOgoynopa

PucyHOK XX.4 — Cxema KonpegjeneHuto ropusoHTabHOIO AaBneHus
(hynbTpytoLLEl BOAbI HA 9N1EMEHT NPU3MbI CKObXEHUS ANA CBO6OAHOIO CKIOHA

B cnyvae ecnn B coctaBe 06beKTa MMeeTcs NognopHas CTeHa MW BOAOHENPOHMLAEMbIN 3KpaH, NokasaHHble Ha
pucyHke XK.5. Ha KOTOPOM NPOMCXOAUT CTyneH4yaToe M3MeHeHWe Mbe30METPUHECKOW MMHUN C BO3HUKHOBEHWEM Haropa
Hd, HO OHN He paccMaTpUBaKOTCH KakK CaMOCTOSATENIbHbIN 3N1EMEHT NPU3Mbl CKONbXXEHUS, TO AN ONpeAeneHns gaBneHuns
BOfbl MX cnefyeT pacCcMOTPeTb Kak OTAe/bHbIli aneMeHT ¢ b, = 0. MNpu aTom cuna F A npvHUMaeTcs paBHOl nnowianm
anopbl P, 1 yunTbiBaeTCA Npy onpegeneHnn FA 4ns anemMeHTa, B KOTOPbIA BXOAWUT CTEHA UKW 3KPaH.

B cnyyae ecnu TOHKasi NOAMNOPHasA CTeHa NN BOAOHENPOHMLAEMbI SKpaH pacrnonoXXeH B O4HOPOAHOM FpyHTe, Kak
rnokasaHo Ha pucyHke XX.5.a,

Pl = Vwhd-Pp2=1* hd -J V (i - h)- (K.4)
J=/V(/, +/2); (>K.5)

AyH.=J (8O HM3a CTeHbl UMK 3KpaHa).
\-(T = 0 (HWKe CTeHbl UNn aKpaHa) (’K.6)
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6 -- Mpu HaaMunm Bofoynopa; 1 - NOBEPXHOCTb CKOMbXEHUS. 2 — Nbe30oMeTpuyeckas MMHus {Kpusas genpeccun), -3 EmaKpaH.
4 — noBepxHOCTb Bogoynopa. 5— antopa jasBneHns Bofbl

PrcyHOK XK.5 — Cxema K npubnmkeHHoOMy onpejeneHunto Harpy3oK oT (hunbTpyoLein Bogbl
npu Hann4vmn no,qnopHon CTE€Hbl M1 BOAOHENPOHMNLAEMOro aKpaHa
B cnyuyae, ecnv TOHKasi MOAMNOPHAs CTEHA AN BOLOHENPOHULLAEMbIA 3KpaH NPOXOoAAT Yyepe3 UNbTPYOLWUIA TPyHT
1 BXOAAT B BOAOYNOP. KaK NMokasaHo Ha pucyHke XK.5. 6.
1+/2-° -5HJ. (K.7)

a B npejenax ToAWKMHbI BOAOYNOPHOro cnos

(K.8)
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[ns NpuBnmKeHHOro onpejeneHust Harpy3ok oT uAbTPyHoLLEell BoAbl HEOBXOAMMO BbIYUCIUTL 3HAYEHME Hanopa
BOAbl Hd 3a cTeHoli.

Fopr3oHTanbHasi Harpyska oT hunbTpytoLeit Bogabl, feiicTBytowwas BAONb NOA3EMHOro KOHTypa HabepexHoW, npu-
HUMaeTCs B BLIJE 3NtOpbl MHTEHCUBHOCTM U NPUKNaAbiBaeTCA HENOCPEACTBEHHO K COOPYXKEHUIO NN 3NIEMEHTY COOpYXKe-
HUSA.

).6 B pacueTax ycToliUMBOCTY 3MOPbI FOPU3OHTaNbHBIX Harpy30K OT AaBneHus GuabTpyloLleid Bogbl JonyckaeTcs
onpeaenaTb Mo ykasaHuam (3].

Mpwn aTom Nnowagb anop cnegyet ysennumsatb Ha 30 % Npu CyTOUHbIX Kone6aHnsAX ypoBHSA BOAbI M Ha 10 % — npwu
CE30HHbIX (4N5 yyeTa BANSAHWUS NogbemMa KpyBOW Aenpeccun B CABUTaeMOM MacCuBe rpyHTa).

X.7 Mpwn pacueTe yCTONUMBOCTN BEPTUKaNbHYIO COCTaBAAIOLLYIO AaBNeHUs (unbTpytoLLeil BoAbl, Kak Npasuio, f0-
nyckaeTcsl yumTbiBaTh BYyfe/lbHOM Bece B3BELUEHHOro rpyHTayii B npegenax cnos guibTpyoLLLEero rpyHTa v B Buje cun ot
Hanopa Bofbl, NPUIOXEHHbIX K rpaHuLie 3ogoynopa.

)K.8 B cnyvae, ecnu B npegenax npu3mbl CKOMbXEHUSI pacronaraeTcs NoAnopHas cTeHa uav BoAoHenpoHULaemMblii
3KpaH, Kak NokasaHo Ha pucyHke XK.5. rge nponcxoauT cTyneHyaroe n3aMeHeHve Nbe3oMeTPUYHECKOW IMHUN, YAeNbHbIN BecC
B3BELLEHHOrO rpyHTa Y6 HIKe YPOBHS BOfbl cnefyeT yBennuntb Ha fly® =J yw— BbILLE MO CKIOHY OT CTEHbI UM 3KpaHa 1
YMEHbLUNTb Ha JlyH,— HWXe No CKIOHY, rAe J — CPeAHWiA rpagneHT Hanopa.
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