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HAUUWOHANbHBIH CTAHOAPT POCCUUCKOWMW OGEREPALMUMU

M'mapoanekrpocTaHuu
Yactb 1-2
COOPYXEHUA NC NTMAPOTEXHUYECKUE

Tpe6oBaHua 6e30MaCHOCTU OCHOBAHUIA

Hydro power plants. Part 1-2. Hydroelectric power stations. Safety requirements for foundations

HOara BBegeHus — 2014—07—01

1 O6nacTb NpUMeHeHunA

Hacrosiwui ctaHaapT pacnpocTpaHaeTca Ha NPoeKTUpoBaHue, CTPOUTENLCTBO U AKCNyaTaunio OCHO-
BaHWA PEYHBIX MTMAPOTEXHUHECKUX COOPYXKEHWUIA.

MpoeKTUpOBaHUE OCHOBAHWIA MTMAPOTEXHUYECKUX COOPYXKEHWUI, NpeaHasHauyeHHbIX 415 CTPOUTENbCTBA
B CeACMUYECKNX paioHax, B yCnoBuAax pacnpocTpaHeHnsa MHOroneTHeMepanbix, NPpocagoYvHbIX, NYHYUHUCTBIX,
Haﬁyxarou.mx, 6UOreHHbIX, 3aCONeHHbIX FPYHTOB U KapcTa, NpoBoANTCA B COOTBETCTBMU C HOpMaMK U npasn-
namuy, npeyCcMoTpeHHbIMW COOTBETCTBYIOLLMMU HOPMAaTUBHBLIMU [IOKYMEHTaMN.

MpoekTnpoBaHue rMAPOTEXHUIECKUX coopy>KeHm71 Ha 3aKkapCToBaHHbIX OCHOBAaHUAX U nerkosogopac-
TBOPUMbIX Nopodax (KEMEHHaﬂ COfb, FTUNC U T. N.) AOMMKHO OCYLLECTBNATLCA C Y4eTOM KOHKPETHbBIX UHXeHep-
HO-TeosIorM4ecKnX ycrnosui yqacTKa Bo3BeeHUA COOPYXEeHUA, Tuna u yCﬂOBMﬁ ero akcnnyartauuu.

HacTosWwmin cTaHgapT He pacnpocTPaHAeTCs Ha NPOeKTUPOBaHWE MOL3EMHbIX TMAPOTEXHUYECKUX
COOPYXeHUU.

2 HopmaTuBHbI€ CCbINKK

B HacTosileM craHdapTe Ucnorb3oBaHbl HOpMaTNBHbBIE CCbIKMA Ha crnedyrowne ctaHaapTol:

FOCT 12248—2010 IpyHTbl. MeToabl nabopatopHoro onpegeneHns XapakTepucTUK MPOYHOCTU U
pedopmupyemocti

FOCT 19179—73 Tmaponorus cywin. TepmuHbl 1 onpegeneHnst

FOCT 20522—96 TlpyHTel. MeToapl cTaTucTUHeckon o6paboTkv pesynsTaToB UCTbITaHnN

FOCT 23278—78 IpyHTbl. MeToAbl NonesbiX UCMbITaHNA NPOHULAEMOCTH

FOCT 25100—95 IpyHTbl. Knaccudukaums

CM 20.13330.2011 Harpyskn 1 Bo3gencTaua. AKTyanusnposaHHas pegakums CHull 2.01.07—85*

CIT 23.13330.2011 OcHoBaHWA TUMAPOTEXHUYECKUX COOPYXKEHUA. AKTyanmsuMpoBaHHasi pejakuus
CHwull 2.02.02—85

CMN 35.13330.2011 MocTbl 1 Tpy6bl. AKTyanuauposaHHas pegakuma CHull 2.05.03—84

CI 58.13330.2012 Ceog npasun. TuapoTexHudyeckue coopyxeHus. OCHOBHbIE  MOSTOXEeHUs.
AkTyanusnpoBaHHas pegakuums CHulM 33-01—2003

MpumedaHnne—pn NONbL30BaHUM HACTOALWMM CTaHZAPTOM LENecoobpasHo NpoBEpPUTL AENCTBNE CCbINOY-
HbIX JOKYMEHTOB B MH(POPMaLMOHHOM cucTeme obLLero none3oBaHusi — Ha oduumansHom cante PenepancHOro areHT-
CTBa N0 TEXHUYECKOMY PEryrnmpoBaHuIo 1 METPONomu B CeTU VIHTEPHET Unu Nno exerogHomMy nHOpMaUnoHHOMY yKasaTte-
no «HaumoHaneHbIe CTaH[AAPTbLI», KOTOPbIA ONyBMmMKoBaH NO COCTOSHWIO HA 1 AHBapSA TEKYLEero roaa, v no Bbinyckam
eXeMeCHAYHOro NHPOPMaLMOHHOTC yKkasaTens «HaunoHaneHble CTaHAapThi» 3@ Tekywmi rog. Ecnv 3ameHeH CebinoyHbin
[OOKYMEHT, Ha KOTOpbIl AaHa HeAaTupoBaHHast CCbINKa, TO PEeKOMEeHAYETCS UCMNONb30BaTE AeWCTBYIOLLYIO BEPCUIO 3TOTO [0-
KYMEHTa C y4eTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO M3MeHeHW. ECriv 3ameHeH CCbINoUHbIA JOKYMEHT, Ha KOTOPbIN JaHa
HATVPOBaHHas CChINkKa, TO PEKOMEHAYEeTCs NCMONb30BaTh BEPCHIO 3TOr0 ACKYMEHTA € yKa3aHHbIM Bbllle FOA0M YTBepKAe-
HUS (NpuHATKUS). ECnv nocne yTBep)XaeHWA HACTOALLEro CTaHAAPTa B CCbINOYHbIA JOKYMEHT, Ha KOTOPbIN AaHa JaTMpoBaH-
Has CCbiKa, BHECEHO U3MeHeHue, 3aTparnBatoLiee NnoroXeHne, Ha KOTOPOe faHa CChbiNKa, TO 3TO MNONOXeHNe peKoMeHay-
eTCA NpuMeHATb 6e3 yyeta faHHOro uameHeHus. Ecny ccobinouHbii JOKYMeHT oTMeHeH 6e3 3ameHbl, TO NonoxeHve, B
KOTOPOM [&Ha CCbifIKa Ha HEro, PEKOMEHAYETCH NPUMEHSTL B 4acTu, He 3aTparvBatollen 3Tty ceoinky. CeegeHns o gen-
CTBMY CBOAOB Npaeun uernecoobpasHo nposepuTb B PegepansHom HPOPMaLMoHHOM (DOHAE TEXHUHYECKUX PernaMeHToB
W CTaHOapTos.

W3naume ocpmumnansHoe
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3 TepMuHbI M onpeaeneHuns

B HacToAweMm cTangapte npuMeHeHbl TepMunbl no FOCT 19179, a Takke cnegyrowme TepMUHLE C COOT-
BETCTBYIOLWWMUN onpedeneHUsiMn:

3.1 BopgonpueMHUK: YacTb BO4OMNPOMYCKHONO COOPYKEHUA, CRyXallas ANs HenocpeacTBEHHOro Npu-
ema BoAbl U3 BOAHOro obbekTa.

3.2 apeHax: YCTPOUCTBO AN 4YaCTUYHOIO U NOMHOIo nepexasarta hunbTPaunoHHOro NOTOKa B OCHO-
BaHWW UNK BHYTPY BOACNOAMOPHOrO CoopyXeHust, cbopa u oTBoAda npodunbTpoBaBLLMXCS BOA.

3.3 kaHan: BogoBoa He3aMKHYTOro nonepeyHoro ce4eHns B Buae UCKyCCTBEHHOro pycrna B rpyHTOBO
BbleMKe U/ Hacbinu.

3.4 ocHoBaHue ruApoOTeXHUUYEcCKoro coopyxeHusn: O6beM rpyHTOBOro MaccuBa, akTUBHO B3aMMO-
AEeiCTBYIOLUIA C TMOPOTEXHUYECKUM COOPY>KEHUEM.

3.5 rpyHT: [OpHEIE NopoAabl, NOYBLI, TEXHOrEeHHbIE 0BpasoBaHns, NpeacTasnsolne cobon MHOroKoM-
MOHEHTHYI0, MHOrO(a3HyI0 reofiorMueckyro cucTemy U asnsiowmecs 06bLeKTOM UHKeHEepPHO-XO3ANCTBEHHON
AedATenbLHOCTY YeroBeka.

3.6 Hecyuwas cnoco6HOCTL (06Lasn NPOYHOCTL, YCTOUYMBOCTL) CUCTEMbI COOPYXEeHUe — OCHO-
BaHue: CnocobHOCTb CUCTEMBI, HE paspyLUasiCb, BOCTIPUHUMATL Harpyskn U BO3OeNCTBUS.

3.7 mecTHasa npo4yHocTb: CBOWCTBO rPyHTa, He paspyluasicb, BOCAPUHUMATL HAMpPsHKEHUs B NoKanb-
HbIX 06MacTAX CUCTEMBI COOPYXXEHUE — OCHOBaHUE.

3.8 anutenbHaa npoYHocTb: MPOYHOCTL rPpyHTa NpuU Harpyskax U BO3AeNCTBUAX, ASACTBYIOWUX B
TeueHune onpegeneHHoro (pacyeTHOro) BpeMeHu.

3.9 HapeXHOCTb CUCTEMbI COOPYXeHMe — ocHoBaHue: CnocobHOCTb cUCTEMBI BINOMNHATL 3adaH-
Hble yHKUMUN,

3.10 npegenbHoe paBHoBecue: COCTOsSIHME CUCTEMbI COOPYKEHNE — OCHOBaHWe Ui ee 3NeMeHTOB,
COOTBETCTRYIOLLEE NPefefibHO BO3MOXHBLIM HanpshkeHusaMm u aedopmauusiM, nocrne OOCTUXEHUA KOTOPbIX
NpouCXoanT NoTeps Hecyllen cnocobHocTu (obLelt MPoOYHOCTU, YCTONYMBOCTU UITU MECTHOM NPOYHOCTH).

3.11 nonay4ecTb: [1posABNeHne BA3KUX CBOWCTB MPYHTA, BhipaXkaloLeecs B BO3MOXHOCTU Aedopmu-
poBaTbCA BO BPEMEHW NP HeM3MEHHOM HanpsbkeHHOM COCTOSIHUN M M3MEHSThL BO BpeMeHU (penakcnpoBaTh)
HanpsHKeHHOE COCTOAHME MPY HEM3MEHHBIX AedopMaunax B OTCYTCTBUN U3BbITOMHOro AaBneHUst B NOPOBOH
XKUGKoCTH,

3.12 paBneHue nokos: Bokosoe AasneHue rpyHTa Ha HEMNOABKHYIO rpaHb COOPYXKEHUA 1UNu ero ane-
MeHTa.

3.13 aktuBHoe gaBneHue: BokoBoe AaBneHne rpyHTa Ha BEPXOBYIO rPpaHb COOPYXXEeHUA Unn ero ane-
MEHTa Npu NepemMeLLeHn 3TON rpaHn OT KOHTAKTUPYEMOro rpyHTa B YCIIOBUAX, KOrga 3TOT rpyHT nepeluen B
COCTOAIHME NpeaesbHOro paBHOBECUS U AallbHellee CKOMb YrogHO Masioe yBenuyeHne Harpysku npusoanT K
o6pasosaHnio B HEM Mpu3Mbl 0BPYLUEHUA.

3.14 naccuBHOe faBneHue: bokoeoe AaBneHne rpyHTa Ha HA30BYIO IPaHb COOPYXEHUS UK ero ane-
MeHTa Npu fnepemMeLlieHn STol rpaHn B CTOPOHY KOHTaKTUPYEMOro rpyHTa B YCNOBUAX, KOTAa STOT rPyHT
nepeLlen B COCTOAIHME NPeaenbHOrO PaBHOBECUSA U AanbHelllee CKOMb YTOAHO Marioe YBeNuYeHNe Harpyaku
NpuBOaUT K 06pasoBaHni B HEM NPU3MbI BbINOPA.

3.15 ononseHb: PassuBatouieeca BO BpeMeHu nog AeicTenemM cobCTBEHHOro Beca CMELLEHNE FPYHTO-
BOW MaccCbl €CTECTBEHHOTO CKMOHa UM UCKYCCTBEHHOrO OTKOCa, KOTOpoe B Nnpedene MOXeT NpUBOAUTL K
COCTORAHMWIO NMpeaenbHOro paBHoBecust (NoTepe YCTONYNBOCTU).

3.16 uHXeHepHo-reonoruveckue anemeHTbl; UF3: O6nacTy rpyHTa, Xapakrepusyembie B npegenax
kaxgoro UMD komnnekcoM NOCTOsIHHBLIX (OAHOPOAHBIX) MNokKasaTeriei coctaBa, CTPOEHUs, COCTOAHUA U
CBOWCTB rPYHTOB (UMW OAHUM U3 HUX).

3.17 uHxXeHepHoO-reonoruyeckas cxema (Mogens): CxemaTusuposaHHoe otobpaxeHne npocTpaH-
CTBEHHOTO pa3smelleHusl B ocHoBaHumn UIFS.

3.18 pacueTHble rpyHTOBble 3neMeHTbl; PI'O: Obnactu rpyHTa, xapakTepusyembie KOHKDPETHOM
PhU3nKO-MaTeMaTUYECKON MOAESbIO IPYHTa U HABOPOM YUCNEHHbBIX 3HAYEHUI (DU3UKO-MEXaHUUECKNX XapaK-
TEPUCTUK, COOTBETCTBRYIOLLMX 3TOW MaTteMaTu4eckon Moaenu.

3.19 pacueTHas reomexaHu4yeckan cxemMa (Mofenb) OCHOBAHUA UMK FPYHTOBOrO COOPYXeHUA:
HeoTbemnemMas 4acTb KOHKPETHOIO pacyeTHOro Metoaa oueHkn paboTbl CUCTEMbI COOPYXEeHUe — OCHOBa-
HUe, cxemartusupyiolas oTobpaxeHue NPOCTPAHCTBEHHOrO pasMellleHUst B OCHOBaHWU UMW TPYHTOBOM
coopyxeHun PIr'O.

3.20 uHXeHepHo-reonoruyeckuin Maccus: Ccepa BO3AENCTBUA TMAPOTEXHUHECKOTO COOPYXEHUs Ha
ropHbie Nopoabl.

2
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3.21 rpyHrosas Tonwa: Torla Nopos 1 NOYB, HAXOAAWMXCSA B chepe aKTUBHOMO BO3AEMCTBUSA MMapo-
TEXHWUYECKOrO COOPYXKEHNUS.

3.22 nUNKOCTb rPpyHTOB: CnocoBHOCTL rPYHTOB NPU ONpeaeneHHoM cogepikaHuu BoAb MPUnunath K
MOBEPXHOCTY PasnNYHbLIX MPEeaMETOB.

4 CoKpalleHus

B HacToseM cTaHAapTe NpUMeHeHbl cregytollime CoKpalleHnust:

FASC — rugpoakkyMynupylowas anekTpudeckas CTaHums;

'MC — rugpoTexHn4Yeckne CoOopYXKeHUs;

F3C — rnapasnuyeckas anekTpuieckasn cTaHuns;

KUA — KOHTpOnbHO-U3MepuTenbHas annaparypa;

MP3 — makcumanbHoe pacqeTHoe 3emneTpsaceHue;

HAC — HanpskeHHo-OehOpMUPOBaHHOE COCTOsIHUE (HanpskeHHo-AedopMUPOBaHHOE COCTOAHWE
COOpYXeHns);

HIMY — HopManbHbIA NOAMOPHLIA YPOBEHb;

M3 — npoekTHOe 3eMneTpAceHue;

CCK3 — ceBepHas CTpoUTeNbHO-KNUMaTUYeCKas 30Ha;

®IY — dopcupoBaHHbIN NOAMOPHbLIA YPOBEHbL.

5 Obwue nonoxeHus

5.1 TMpoexTnpoBaHWe OCHOBaHUIM FTMAPOTEXHUHECKUX COOPYXKEHWI [OIDKHO BLIMOMHATLCA HA OCHOBE!

- pesynbTaToB aHanusa NPUPOAHLIX YCNOBUNA, B T. Y. pe3yribTaToB UHXEHEPHO-TeoNornyeckmx, reokpu-
ONOMNYECKNX U MMAPOreosiorM4eCcKUX N3biCKaH!il 1 uccnefoBaHuin, cogepalumx JaHHble O CTPYKType, cocTa-
Be, (PU3UKO-MEXaHNYECKUX U Tennoduanyecknx XxapakTepucTukax a/1eMeHTOB MaccuBa rpyHTa, Hanopax,
YPOBHSIX U XIMWHECKOM COCTaBe NoA3emMHbIX Bod, 06nactax ux nuTaHus n ApeHUpoBaHus, Hanu4us Mepsno-
Thl U T. 4.

- [AaHHbIX O CENCMUYECKON aKTUBHOCTM paiioHa BO3BEAeHNA COOPYXKEHNS!;

- ofbiTa BO3BEAEHUS aHASIOMMYHbIX MTMAPOTEXHUYECKUX COOPYKEHUA B CXOAHBIX UHXEHePHO-Teonorn-
YeCcKUX YCIoBUsX;

- AaHHBIX, XapaKTepusyoLmx BO3BOANMOE MMAPOTEXHNYECKOe CoopYXKeHne (TN, KOHCTPYKLMS, pasme-
pbl, NOPAAOK BO3BEAEHNS, AEACTBYIOWME Harpy3ky, BO34eNCTBUS, YCIIOBUA aKennyaTaumm n 1. 4.);

- MECTHbIX YCIOBUIA CTPOUTENLCTRE,;

- TEXHUKO-9KOHOMWYECKOTO CpaBHEHMUs BapUaHTOB NPOEKTHLIX petlieHnid, obecneumsaowmx npuHaTme
ONTUMaIbHOrO BapuaHTa ¢ paLuoHanbHbIM UCMOMb30BaHUEM NPOYHOCTHBIX, AethopMaLMOHHbIX UK APYTMX
CBOWCTB IPYHTOB OCHOBAHUS M MaTepuanos BO3BOAUMOIO COOPYXEHUS NPpU HaUMEHbLLUMX NMPUBEAEHHBIX
3aTpaTtax W BbinofiHeHnn TpeboBaHWA HaaeXHOCTU — TEeXHUYECKO, counansHon 1 akonoruyeckon besonac-
HocTu o6bekTa B cooTBeTCTBUN ¢ Tpebosanusimi [1), [2], CIM 58.13330.

5.2 Harpyskv 1 BO3OeNCTBUSA Ha OCHOBAHMUS MMOPOTEXHUYECKUX COOPYKEeHUIt QOMKHBI onpeaensaTbecs
pacyeTamy UCXOAst U3 COBMECTHOW paboThl COOPYXeHUA U OCHOBAHUSA U B COOTBETCTBUM ¢ TpebosaHnamu
npunoxeHus B.

5.3 Tpu npoeKTupoBaHumM U pacdeTax rmapoTeXHUIECKUX COOPYKEHUI creayeT YYUTbIBaTb, YTO COOpY-
XEHUe 1 OCHOBaHWe nNpeAcTaBnsioT cobOoN B3aMMOCBA3aHHbIE U B3aUMOAESUCTBYIOWME 3NIeMeHTHl eauHON
CUCTEMbI.

5.3.1 PacyeTbl ocHoBaHUA AnA obecneyeHns TeXHNHECKON HaaexXHOCTH (pacyeTbl Hecyllen cnoco6-
HOCTH, MPOYHOCTH, B T. Y. unbTpaUnoHHoN, fgedopmannii n cMelleHnit) A0MKHBI NPOU3BOAUTLCH AeTepMu-
HUCTUYECKUMW MeTodamMu No yCnosuio obecneyeHns HaOeXHOCTU:

Ve Fo <€ Ry, ™
Yn

roe Fp — COOTBETCTBYIOLee 3KCMyaTaLMoHHBIM YCIOBUSIM pacyeTHoe 3HaveHue 06o6LLEeHHOro napaMeT-
pa, Mo KOTOPOMY NPOUSBOANTCS OLEHKA HaAeKHOro COCTOAHUS,
RO — COOTBeTCTBYyOUlee npefenbHo A0NYCTUMbBIM YCNOBUAM pacyeTHOe 3Ha4veHue 0606LueHHOI'O napa-
MeTpa, Mo KOTOPOMY NPOU3BOAMUTCS OLEHKa NPeaebHOrO COCTOSHUS,
¥, — Ko3thpULMeHT HaaeXHOCTN NO OTBETCTBEHHOCTH COOPYXEHUS;
Yo — KO3hPULIMEHT coveTaHnin Harpysok;
Yo — Ko3bduULIMeHT yenosuit paboTol.
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MpumeyaHune— YkazaHna o ONpeaeneHuio v, v, Y, AaHbl B 5.4 1 Ap. COOTBETCTBYIOWMX Pasfenax HacTos-
wero craHgapra.

5.4 Pac4yeTbl OCHOBaHWA MMAPOTEXHUYECKUX COOPYKEHUA AOSPKHBI YYUTLIBATL XapakTep BO3MOXHBIX
nocNeacTBUit NPy AOCTUXKEHUW COOTBETCTBYIOLLErO NpeaenbHOro COCTOAHUSA U AOIKHLI NPOU3BOANTLCS MO
OBYM rpynnam npeaenbHbiX COCTOHUNAL

- Mo NepBo¥ rpynne — no HecyLe cnocobHocTy;

- Mo BTOpo# rpynne — no agecdopmavusam.

MeHblaa 3Ha4YMMOCTE BO3SMOXHbBIX MOCHEACTBUA NpU OOCTWKEHUW NpedernbHbIX COCTOSAHWUIA BTOPON
rpynnel MO CpaBHEHWUIO C NpeAeNbHBIMU COCTOSAHUSIMI NEPBOIA rPYNMbl YUUTLIBASTCA perfameHTaLmen MmeHee
XKeCTKMX pacyeTHbIX ycnosuin: B dopmyne (1) npuHumaloTcst cnegyioume 3HaveHus koadduumneHTos
HaAEeXHOCTU:

a) AnA nepeou rpynnbl NpeaeribHbIX COCTOSIHWIA:

1) v, ana coopyxerun |, I, Ill n IV knaccos cootseTcTBeHHO paseH 1,25; 1,20; 1,15; n 1,10;

2) v, NPUHUMAETCA PaBHLIM:

- ANA OCHOBHOro coveTaHus Harpysok — 1,00;

- Anst ocob0ro coveTaHust Harpy3ok, BKIiovaloLmx B cebs ocobble Harpysku noBTOPSEMOCTLIO OAMH pas
B 100 unun mexee net — 1,00;

- Ansi ocoboro coveTaHusl Harpysok, BKIovawowwmux B cebsa ocobblie Harpysku NOBTOPSEMOCTbLIO pexe,
yeMm oguH pas B 1000 net — 0,90;

- Ansa ocoboro codeTaHus Harpysok, BKIoHaoLWmx B cebs ceiicMuyeckyto Harpysky Ha ypoBHe npoek-
THOTO 3eMNETPACEHNS U HA YPOBHE MAKCUMaribHOTO PacyeTHOroO 3eMIeTpsAceHns crneayeT NPUHSTL PpaBHbLIM
cooTeeTcTBEHHO 0,95 1 0,85 cornacHo CIM 58.13330 n [3];

- ANl coveTaHus HarpysoK B Nepuoabl CTpouTenscTBa U peMoHTa — 0,95;

6) Ana BTOPOW rpynnbl NpefernbHLIX COCTOSIHAA BO BCEX CryyasX v, = v, = 1.

3HaueHus KoauLimeHTa v, pernameHTApyoTC B 3aBUCUMOCTU OT BUAOB COOPYXKEHUA, OCHOBaHUN U
pacyeToOB B COOTBETCTBYIOLMX pasfenax HacTosilero ctaHaapTa.

5.4.1 Pacuerbi no nepBou rpynrie npefiefbHbIX COCTOSIHUNA

5.4.1.1 PacuyeTbl No nepsoi rpynne npegensHbIX COCTOSHUIA NPOU3BOAATCS B LENAX HeAonyLeHUs
cneayrowmx npeaenbHbIX COCTOAHWUMA, NPUBOAALLMX K NONHOW HENPUrOAHOCTY K 3KCNyaTauuu:

- MOTepu OCHOBAHWEM HecyLLelh crnocoBHOCTH, a COOpYXKeHUEeM — YCTOMUNBOCTY,

- HapyweHu# oblien unbLTPaLMOHHON MPOYHOCTU HECKanbHbLIX OCHOBaHWI, a Takke MEeCTHOW
bunbTPaLMOHHOM NPOYHOCTY CKanbHbBIX M HECKaNbHbIX OCHOBaHUI B TEX Cry4asX, Koraa oHW MOTyT NpuBecTu
K MOSIB/IEHWNIO COCPEAOTOUEHHbBIX BOAOTOKOB, NOKAMbHBIM Pa3pyleHUsiM OCHOBaHUSA U Ap. NOCNEeACTBUSIM,
NCKIMIOYaoLWMM BO3MOXHOCTb AanbHeLen sKennyaTauum COOpyXXeHNs;

- HapyLieHUA NpoTUBOMUbTPALMOHHBIX YCTPOMCTB B OCHOBAHWM U UX HeAoCcTaToqHO adhheKTUBHO
paboThl, Bbi3bIBAOLLMX HEAOMYCTAMbIE NOTEPU BOABI U3 BOAOXPAHUIULLY M KaHANoB UK noaTonneHue u 3abo-
nauynsaHune TeppuUTopuin, 06BOAHEHME CKNOHOB U T. A4.;

- HEepaBHOMEPHBIX MepeMeLleHNA Pas3finiHbIX YYacTKOB OCHOBaHWA, BbI3bIBAIOWMX paspyLueHus
OTAENbHBIX YacTel COOPYKEHWUN, HegoMyCTUMBIE MO YCNOBUAM UX AanbHelwen akcnyaTaumm (HapylueHue
A0ep, IKPaHOB N APYrMxX MPOTUBOMUNLTPALMOHHBIX 31EMEHTOB 3eMNAHLIX NNOTUH U Aamb, HegonycTumoe
packpblTue TpelmnH BETOHHBLIX COOPYXEHUN, BLIXOA U3 CTPOS YNNOTHEHNA LIBOB U T. 1.).

5.4.1.2 To npefensHbIM COCTOSIHUAM NePBOIA rPyNbl A0SKHBI ObITh BLINOMIHEHbI pacyHeTbl TPOYHOCTU U
YCTOMYMBOCTM OTAESbHBIX 3NIEMEHTOB COOPYXXEHUMA, a Takke pacyeThl NepeMeLLeHin KOHCTPYKLIMIA, OT KOTO-
PbiX 38BUCUT NPOYHOCTb UM YCTOUHUBOCTE COOPYXEHUA B LIESIOM UM €r0 OCHOBHbBIX 3NIEMEHTOB (Hanpumep,
aHKepHbIX OMOP WMYHTOBLIX NOANOPHBIX CTEH).

5.4.1.3 KnepBoil rpynne npeaenbHbIX COCTOSIHUIA AO0MKHBI BbITb OTHECEHB! TaIOKE pacyeThl nepeMetle-
HUIA COOPYXKEHWNIA UIM UX KOHCTPYKTUBHBIX 3MEMEHTOB, NOBeAeHUEe KOTOPbIX MOXKET NPUBOAUTL K HEBO3MOX-
HOCTM 3KCMyaTauumn TEXHOSOrMYECKUX cucTem obbekTa.

5.4.1.4 OTKOCHI, pacnofioXeHHble B HEMOCPEACTBEHHOM BNN30CTU OT COOPYKEHUA 1 B MecTax npu-
MbIKaH1s NocNeAHUX, AOIMKHbI PACCHUTBIBATLCA Ha YCTOMHMMBOCTL MO NEePBOI rpynne npeaenbHbIX COCTOAHWA.
Ecnu noteps ycTORYMBOCTU TaKUX OTKOCOB HE NPUBOAUT COOPYXXEHUE B COCTOAHME, NpUBOAsLLEe K Henpuroa-
HOCTH K 3KCNfTyaTaLium, To pacieTbl OTKOCOB criedyeT NPOU3BOAUTDL MO BTOPOW rpynne npeaesibHbIX COCTOAHUNA.

5.4.2 PacueTbi N0 BTOPOM rpynne npefienbHbiX COCTOAHUNA

5.4.2.1 PacueTbl No BTOPOiA rpynne npegenbHbIX COCTOAHNIA OOMKHBI MPOU3BOANTLCA B LIENINAX Heaony-
LeHVs CReayoWnX npeaernbHbIX COCTOSHWUI, 06YCNOBMUBAIOLWLNX HENPUrOQHOCTL COOPYXEHUIA U UX OCHOBa-
HWIA K HOpMarbHOM sKCnnyartauum:

- HapyLeHUA MeCTHOM NPOYHOCTUN OTAENbHbIX 0Br1acTell OCHOBaHMWSA, NPUBOASILLUX K NOBLILIEHWIO NPO-
TUBOAABMEHNS, YBENUUYEHUIO DUNLTPALMOHHOrO pacxoaa, NepeMeLleHn N HaKIoHa coopyXeHuA 1 ap.;
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- NPOSABNEHUI Nonsy4ecti u TpelwmHoobpasoBaHusa B rpyHTax;

- nepemelLeHUiA COOPYXXEHUA U TPYHTOB B OCHOBaHUK, NPUBOAALLMX K OCIIOXHEHUAM B aKCnyaTaumm
obbekTa, Kpome crny4vaes, ykasaHHblX B 5.4.1;

- MOTepy YCTORUUBOCTY CKINOHOB 11 OTKOCOB, BbI3bIBAIOLLER YaCTUYHBIN 3aBas KaHana unu pycna, BXoa-
HbIX OTBEPCTUI BOAONPUEMHUKOB U Ap. NocrneacTsusi. Ecnu notepsa ycToMYMBOCTU CKNOHOB MOXET NPUBECTH
COOpYXeHue B COCTOsIHWUE, NMPpUBoAALLEee K HENPUroAHOCTU K SKCMTyaTauun, To pacHeTbl YCTOMYUBOCTU TaKUX
CKIOHOB cneayeT npousBoauTb No NpeaernibHbIM COCTOSHUSIM NePBOW rpynnbl.

5.4.2.2 B cnyyae, ecnu pac4eTbl MECTHOM NPOYHOCTN OCHOBaHWA CBUAETENbCTBYIOT O BO3MOXHOCTH
noTepu Hecywei cnocobHOCTN OCHOBaHUA B LIENOM, AOMKHBI ObITh NpegycMoTpeHbl MEPONPUATUSA MO yBENn-
YEeHUI0 NPOYHOCTN OCHOBaHUA UNU U3MEHEHUIO KOHCTPYKLIMA CMCTEMBI COOPY)XEHUE — OCHOBaHWE W BbIMOJSI-
HeHbl pacHeTbl MO NepBoi rpynne npeaenbHbIX COCTOAHUA.

5.5 B npoeKTax 0CHOBaHWUI COOPYXeHWUI AOMDKHA BbITb NpeaycMoTpeHa cucTema MOHUTOpKHra, obec-
neuuBalroLasn NposeaeHNe HaTypHbIX HaboaeHUI U OLEHKY COCTOSIHUA CUCTEMBI TMAPOTEXHUYECKOe COopY-
XEHUe — OCHOBaHWe, a Takke OUEeHKY TEeXHOMOIM4ecKUX MNpoLeccos, BIUSIOLMX Ha 3KOMOrUYecKylo
obcTaHoBKY B paiioHe ruapoysna.

5.6 CocraB 1 06beM HaTypHbIX HabMOAEeHW AOMKHBI Ha3HaYaTLCA B 3aBUCUMOCTM OT Krnacca coopy-
XKEHWA, recnorm4ecknx 1 MaporeosiorMyecknx 0CobeHHoOCTeN OCHOBaHWSA, HOBU3HBI NMPOEKTHBLIX PELUeHUN.

5.7 TMpu npoeKTMpoBaHUM OCHOBaHWIA coopyxeHu |—Ill knaccos HeobxoanuMo npeaycMoTpeTh yeTa-
HoBky KA. CoctaB n obbem yctaHosku KMA onpenensietcsa npoektoM. [Ana coopyxenuin IV knacca u ux
OCHOBaHWI cnedyeT NpeaycMaTpueaTh TOMBKO BU3yaribHbie U reofiesnieckne HabnioaeHus.

5.8 Mpu NPOEKTUPOBAHUM OCHOBAaHUIA TMAPOTEXHUYECKUX COOPYXEHUIA AOMKHbI 6biTh NPeayCcMoTpeHbI
WHXXEHepHbIe MeponpuUATUA NO OXpaHe OKpyXallled cpefbl. Jkonorndeckoe obocHoBaHWe npoekTa
0oByCcTpoNCTBa OCHOBAHUS TMAPOTEXHUYECKOrO COOPYXEeHUs AOIMKHO BKMloYaTh B cebs paspaboTky koMmnnex-
ca npupoaocOXpaHHbIX MEeponpuUATUA, NPOBOAUMBIX MpU CTpoUTenbCTBe W akcnnyatauun FOC, a Takke
MepOonpUATAA No oXpaHe OKpyXarwLlei cpefibl, HanpaBieHHbIe Ha YyylleHUe 3KOMornueckoin o6CTaHoBKU.

6 HomeHknartypa rpyHTOB OCHOBaHUM U UX (PU3MKO-MEeXaHNYeCKne
XapaKkTepUcTUKn

6.1 HomeHknaTypy rpyHTOB OCHOBaHWA MMAPOTEXHUHECKUX COOPYXKEHU N UX (DnsmKo-mexaHuieckue
XapaKkTepuUcTUKX crnedyeT ycTaHaBnuBaTb cornacHo TpebosaHuam FOCT 25100 1 B COOTBETCTBUM C HACTOA-
MM pasgenom.

3HaueHust (PU3NKO-MEXaHUYECKUX XapaKTePUCTUK TPYHTOB NpuseaeHsbl B Tabnuue 1.

Tabnwuya 1— PM3NKO-MEXAHNYECKNE XapaKTEPUCTUKN FPYHTOB

DUMKO-MEXAHUHECKUE XaPAKTEPUCTUKU TPYHTOB

KnaccudpmraumorHas xapakrepucTuka MnotHoCTL Koadbuument COnpoTUBNEHUE O[HOOCHOMY Monynb
rpyHTOB CyXOro rpyHTa NODHCTOCTH PacTSPKEHMIO NMOPOLHBIX nedopmauuu rpyHra
(B maccuse) P 6110K0B B BOfIOHACkILEHHOM | (B maccuee) E - 105,

(B maccuBe) e

Py ™ cocrosHmm |R), MNa Mrla

A — ckanbHble
cKanbHble (Npy npegene NPoOYHOCTU 2,5—3,1 < 0,01 =10 >5,0
Ha O[JHOOCHOE CXaTue OTAENbHOCTU
R, > 5 MMa (50 krc/cm?)):
mMarmMaTudeckue (rpaHuTbl, JUOPUTDI,
nopcuputel u gp.);

mMeTamopdmyeckme (FTHerChl, KBapLm-
Tbl, KPUCTaNIM4Yeckue CnaHupbl, mMpa-
MOPbI U p.); 0CaAoYHble (U3BECTHS-
KU, AONOMUTBI, NECHAHNKN U ApP.)

nonyckanehoie (npy R, < 5 MMa| 2,2—2,65 < 0,02 <1,0 0,1—5,0
(50 wrclem?)). ocapouHbie  (rMHKC-
Tble, CNaHLUbl, apruninTbl, anesponmn-
Tbl, MECYAHWKWN, KOHINIOMEepaThbl, Mer,
meprenu, Tydbl, MNChL U Ap.)
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Okonyarue mabnuust 1

DUIMKO-MEXAHUHECKUE XaPBKTEPUCTHKN TPYHTOB
KnaccudukalmorHan xapakrepuctuka fnoTHoCTL ——— ConpoTUBIIEHNE OFIHOOCHOMY Monyrnb
rpyHTos CYXOro rpyHTa nopmmgcm PaCTSHKEHWIO NOPOAHBLIX naecopmatimu
(B maccuse) (8 Maccuse) e 6510K0B B BOLOHACLILLEHHOM | rPyHTa (B Maccuse)
pg Th? coctosHuy |R, MMa E-10% MMa
B — HeckanbHbie
KpyrnHoobnomouHbie (BanyHHble, ra- 1,4—21 2,25—1,00 e 0,005—0,10
TeYHUKOBbIE, IPaBuHbIE);
necyaHbie MbiNeBaTo-rMMHUCTLIE (CY- 1,1—2,1 0,35—4,00 — 0,003—0,10
Necu, CYrMVHKA U IMNHbI)

flpunmedaHnune—Brpade AnpueegeHa knaccudrkaumsi MACCHBOB CKallbHbIX TPYHTOB: NO CTENEHW TpeLwy-
HOBaTOCTH, BOAONPOHNLIAEMOCTH, AeOPMUPYEMOCTH, BEIBETPENOCTYU, HAPYLLEHUIO CIIITOWHOCTHY (Pa3arnoMbl U TPeLm-
Hbl), CTEneHu OAHOPOAHOCTM, @ TaKKe MO CTeNeHW MbAWCTOCTU CKaNbHBIX W HECKaNbHbIX TPYHTOB U CTEneHu
LeMeHTauum nx fbaom.

6.2 TMpu NPOEKTUPOBAHNM OCHOBAHNIA TMAPOTEXHUYECKNX COOPYXKEHWA B HEOOXOAUMBIX CIy4asiX J4oK-
Hbl BbITh OnpeAeneHsl AoNonHUTENbHO K NpegycMoTpeHHbiM TOCT 25100 cnegytolume puramko-MexaHuyec-
Kne XapakTepucTUKN FPYHTOB:

koadpULMEHT bunbTpaumu K;
yAenbHOe BOAOMOrfolWeHNe g;
nokasartenu punbTPaLnMoHHON NPOYHOCTM FPYHTOB (MECTHBI N OCPeaHEHHBIN KpUTUYeckne rpaameH-

Tol Hanopa I, 1. ,, N KpuTUYecKue ckopocTu unbTpauum V,,);

Koaqfaamgh’gHT yrpyron BOACOTAAYM IPYHTa [iq;

KOS DULIMEHT rpaBUTaLMOHHON BOAOOTAAUN rPyHTa I;
koathpmumneHT noposoro gasnerHunsa K,

KO3 DULIMEHT KOHCOMAALMN C,;

cofepXaHue BOAOPaCTBOPUMbIX CONEN;

napameTpbl 3aTyxatoLiein nonsyyecTu (Hanpumep, du §);

napameTpbl TpeLnH (MOﬂyl’Ib TPEeWnHOBaTOCTN N,j’ yribl nageHua “jd M NpocTupaHna Gj’/, annHy lj’

LMPUHY packpbITUst bj);

napameTphbl 3anofHUTENs TPeLMH (CTeneHb 3anonHeHns!, CoCTaB, XapakTepUCTUK CBOWCTB);
CKOPOCTM pacnpocTpaHeHns NPoAobHBIX vy U MONEePeUHbIX v BOMH B MaccuBe;

k03hPULMEHT MOPO3HOTO NydeHus Kp;

yaensHas HopMarbHas U KacaTerbHas CUrbl MyHeHUst oy, U T,

COMpPOTUBIEHNE HeIpeHUPOBAHHOMY CABUTY S,

OvHaMuyeckoe CoOnpoTUBNEHNE HepeHUPOBaHHOMY CABUTY sg ;

AUHaMUYecKnin moaynb casura G,

AMHaMUHECKUiA Moy b oBbemHoro cxatus K¢,

AnHaMUYeckuii koadbduumeHT saTyxaHus (aemndguposatus) DY

npegen NpoYHOCTN OTAENbHOCTUN 3N1eMeHTapHOro NopogHoro 6roka ckasbHOro rpyHTa Ha 0AHOOCHOEe

ckatue R

npeaen NPOYHOCTU OTAENBHOCTY CKanbHOrO rPYHTa Ha O[JHOOCHOE pacTsikeHue Ry;

npeaen NPOYHOCTU MaccuBa CKasbHOro rpyHTa Ha pacTskerue Ry, n oxatue R, ;
MNKOCTL (Npeaen aare3uoHHON NPOYHOCTU MIIMHUCTBIX PYHTOB) L;

TenmonpoBOAHOCTb Tasoro rpyHTa Ay,

TensIonpoBOAHOCTL MEP3MOro rpyHTa Ay

o6bemHasn TernroeMKoCTb Tanoro rpyHTa Cy,;

obbemMHas TennoeMKocTb Mepssoro rpyHTa ¢y

KO3 PULIMEHT CRUMAEMOCTN MEP3NOro rpyHTa o

K03 DPULIMEHT CXUMAEeMOCTH OTTauBaKOLWEro rPpyHTa J;

ko3athDULMEHT oTTanBaHns Ay,

TemnepaTypa Hayana samep3aaHusi FpyHTa Ty

MaKcuManbHas BeNMYMHa NUMKOCTU FPYHTa NPU AaHHOM 3HAYEHUU NPWKUMAIOLLIeI HarpysKu;
Hanbonbiuas BENMYUHA JIMMKOCTU IPYHTA NPY ero eCTeCTBEHHOMN BIAXXHOCTU U JaHHOM 3HaYeHUN Npu-

XUMAIOLLLEN HarpysKu;

6
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- BECOBAs BMAKHOCTL HAYAMNBHOIO NPUIMMIAHNA FPYHTA NPK AaHHOM SHAYEHUM NPUKUMAIoLLE R Harpyaku;
- BecoBast BMaXHOCTb MaKCUMarbHOrO MPUIMAAHUA rpyHTa Npu OaHHOM 3Ha4YeHWUW MpuKUMatoLien
Harpyaku.

Mpumeyanue—Habop xapakrepucivk 13 YUCMNa yKa3aHHOTO NMepeyHs ONpenensioT B KaX/A0M KOHKPETHOM
cny4ae B 3aBUCUMOCTH OT UHKEHEPHO-TEONOTMUECKUX YCNOBUIA, KOHCTPYKTVBHBIX OCOGEHHOCTEN NPOEKTUPYEMbIX COOpPY-
XEeHWI, MEeTOZIOB pacyeToB U T. 4.

6.3 [1ns BHOBb BO3BOAUMbIX COOPYXXEHWUIA KOMNAEKC NoNeBkbIX (BKoYas reousndeckue U ruaporeono-
rudeckue paboTbl) U nabopaTopHbLIX UCTILITAHUIA IPYHTOR AosbkeH 6biTh HanpaeneH Ha 060CHOBaHHOE onpe-
AeneHne HOPMATUBHBLIX WM pacyYeTHbIX 3HAYEeHW BCeX XapakTepucTuk, HeobxoauMmbixX kak Ans
KnaccuUKaLMOHHBIX Liefien, Tak 1 Ang paspaboTkn UHXEHEePHO-TeONOrMUEecKUX U pacHeTHbIX cxem (Moae-
neit), OCHOBaHWUIA U OLIEHKN HaAeXHOCTU CUCTEMbI COOPYXEHNEe — OCHOBaHUe.

6.3.1 TMpu OTCYTCTBUAN gaHHBLIX NOMEBLIX U NabopaTopPHbBIX UCTILITAHUA TPYHTOB ANA OPUEHTUPOBOYHBIX
pac4eToB A0MYyCKaeTCs pacHeTHbIe 3Ha4YeHUs! XapakTepUCTUK CBOMCTB NPYHTOB NPUHUMAaTL Ha OCHOBE aHano-
roBbiX aHHLIX U Mo anpobupoBaHHLIM 3MMUPUHECKUM 3aBUCUMOCTSIM.

6.3.2 HopmaTuBHbIE 11 pacyeTHbIe 3HaYEHUS XapakTepucTuk: g ¢ u ¢ (napamMeTpoB COMPOTUBIISIEMOCTH
capury),sd, G% K9, DY, R,, Rt Ry m» E (Mopyns necdpopmanin), v (koacpcpuumeHta nonepeutoi aechopmanmm),
K,c,&3; Vp; Vs K ; I Vi g 10 OOMKHBE yCTAHABIMBATLCS B COOTBETCTBUM C TpeGoBaHUAMM HacTonALe-
ro CTaHAapTa, a OcTanbHbIX XapakTepuUcTUK — B COOTBETCTBUN ¢ TpeboBaHMSAMN rocyAapCTBEHHbIX CTaHaap-
TOB Ha ofpeaeneHue COOTBETCTBYHOLIMX XapaKkTepucTuK.

6.3.3 HopmaTuBHbIe U pacuyeTHble 3HAUYEHUs1 XapakTepUCTUK rPYHTOB ANl OLIeHKN UX U3MeHeHus 3a
nepuoa akcnnyaTtauum rM4poTeXHUYECKNX COOPYXXEHWUIA 1 OLIeHKN COCTOAHUA 6e30nacHOCTW nocneayrowen nx
3KcnyaTauuv ycTaHaBMUBAKTCA HA OCHOBE AaHHbIX NPOEeKTa, PesynbTaToB re0TeXHUYECKOro KOHTPOss B
npoLiecce BO3BEAEHMUS COOPYKEHUI U C YUETOM AaHHBIX HaTYpHLIX HabnoaeHu n obcneaosaHuit.

6.3.4 HopmatuBHbie 1 pacHeTHbIE 3HaYeHUs1 XapakTepUCTUK IPYHTOB NPU AONONHUTESIbHBIX U3bICKaHN-
AX ANs uenei pemMoHTa, PeKOHCTPYKLMM 1 3KCrlyaTauun AOMKHBI YCTaHaBMBaTbCA NO cneuunansHon npo-
rpamme. lNMporpamMmma M3biCKaHUA JOIDKHA YYUTLIBATL Cneundnky CyLLeCTBYIOWMX COOPYXEHUA, a MeToAbl
MCMBITaHWIA 1 UCCreaoBaHUii — MeToAbl NPeALIeCTBYIOWMX UCTIBITAHWIA U NcCneaoBaHUA.

6.3.5 MNpu knaccucdukaynm rpyHTOB AOMKHBI NPUMEHATLCS HOPMaTUBHbBIE 3HAYEHUsI XapakTepUCTUK,
npuv peLleHnn 3aga4 NPoOeKTUPOBAHUS — WX pacqeTHbIe 3HauYeHusI.

6.4 Mpu onpepeneHnun HOPMATUBHBLIX M PacYeTHBIX 3HAYeHUI AedOpPMaLMOHHBLIX XapakTepUcTuk,
napameTpoB COMPOTUBMSEMOCTI CABWIY, NOoKasaTenen (punsTpaLMoHHON KOHCONMAALMA U NON3YHEeCTU rPyH-
TOB MO pesynbTaTam NabopaTopHbIX UCMBITAHUIA KONMMYECTBO UCMBITaHUIA [OMKHO ObiTh He MeHee 6, npu
onpeaeseHnn ocTanbHbIX XapakTepucTuk — He meHee 10. Mpn noaTBEPXKAEHWN YKa3aHHbIX XapaKTepucTuk
rPYHTOB HaTypPHbLIMU ONbITaMM KOMMYECTBO UCTBITaHUIA OO/IKHO ObiTb HE MeHee Tpex.

MpumevyaHns

1 YcrioBusi NpoBe4eHUs UCNbITAHUIA B MAKCUMAITBHO BO3MOXKHOW CTeneHu AOoMmKHbI GbiTh NPUBIMKEHbI K yCIIOBUSIM
paboThbl FpyHTa B paccMaTpuBaemMoil CMcTemMe COOpyXKeHNe — OCHOBaHMe.

2 PacueTHble 3Ha4YeHUs1 XapakTepUCTUK B Cry4asix, NpeayCMOTPEHHbBIX B HOPMaX Ha NPOeKTUPOBaHME OTAENBHBIX
BU[IOB COOPYXEHUIA, [ornycKaeTcst onpeaensite No TabnuyHblM UK aHanoroBbiM AaHHbIM.

6.5 Ob6paboTka pe3ynbLTaTOB UCMLITAHUA NPpU ONpefeneHnn HOPMaTUBHBIX U pacyeTHbIX 3HaYeHui
XapaKTePUCTUK IPYHTOB OMKHa MPOBOAUTLCS C yueToM TpeBoBaHWUI HacTosLLero cTaHaapTa B COOTBETCTBAN
¢ FOCT 20522.

6.5.1 Ona obecnevenus TpeboBaHUA rapaHTUPOBaHHOM HAAEXKHOCTU CUCTEMBI COOPYXKEHNe — OCHO-
BaHWie pacyeTHbie 3HAYEeHUs XapakTepucTuk X, = Xn/yg (yg — KO3 PULMEHT HALAEKHOCTM MO IPYHTY) Aor-
XHbl ObITb OnpefeneHbl WCXOAA U3 OPUEHTUPOBKA Ha HWKHIO WM BEPXHIOW [J0BEpPUTENbHYIO
CTaTUCTUYECKYIO FpaHuLLy.

6.6 TMpu npoekTpoBaHUM CUCTEMbI COOPYXKEHNE — OCHOBAaHWE BO BCEX Cry4asixX AOMMKHO BbiTb YUTEHO
BO3MOXHOE 13MeHeHe PUNbTPALIMOHHBIX XapakTepUCTUK, XapakTepucTnK NPOYHOCTM U AethopMMpyeMocTu
TPYHTOB B NpoLecce BO3BEAEHUS W SKCMyaTauuum COOPYXKEHUs, CBA3aHHOe C BefeHWEM CTPOUTENbHBIX
paboT, N3MeHeHneM rmaporecnorMyecKoro pexmma u HanpskeHHo-AedopMUpoBaHHOro COCTOSHUA OCHOBa-
HUSA, Bo3denCcTBUEM aTMOCKhepHbIX (hakTopoB, UCKYCCTBEHHBLIM peryrnupoBaHMeM (rUsnKo-mMexaHU4eckmnx
XapakTePUCTUK FPYHTOB W UX PEONOrnyeckuMn CBOMCTBaMM.

6.6.1 [ins painoHOB pacrnpocTpaHeHUs MHOroneTHeMepanbiX Nopoa Takke AOMKHO ObiTb YY4TEHO name-
HeHMne TEMNEePaTypPHOTo PexnMa OCHOBaHUSA, BeAyLUee K U3MEHEHMIO YKa3aHHbIX XapakTepucTuK 1 Tennogu-
3UYECKMX CBOMCTB rPYHTOB.
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6.6.2 [onyckaeTcsa npoMmopaxuBaHue U nocnegyioilee oTransanHume (B T. Y. HEOAHOKPaTHOE) FPYHTOB
OCHOBaHUWI ANS criyyaes, KOrfa XapaKTepucTUKX TPYHTOB NPU 3TOM HE CHUKAIOTCS! HKE pacqeTHBIX 3Have-
HWIA UNK KOorJa Takoe U3MEHEHUe XapakTepUCTUK He NPUBOAUT K CYLLIECTBEHHOMY U3MEHEHUIO NpoeKTa.

6.6.3 Xapaktep U MUHTEHCUBHOCTb BO3MOXHbIX U3MEHEHWUIA CBOMUCTB MPYHTOB CKallbHbIX W HECKasibHbIX
OCHOBaHWIA B NpOLLEcce CTPOUTENLCTBA M 3KCITyaTauuMmn COOPYKEHUA A0BKHBI MPOrHO3MPOBAaTLCA HA CTaauu
060CHOBaHUA MpPOeKTa Ha BeCb CPOK CIYXObl COOPY)XEHWst Ha OCHOBE pPesynbTaToB COOTBETCTBYHOWMX
MOZEITbHBIX U 3KCNEPUMEHTATbHBIX UCCNENOBaHUA U KOPPEKTUPOBATLCS MO pesynbTaTaM HaTypHLIX Habno-
AeHUiA (MOHUTOPUHTA).

6.7 XapaKrepuUCTUKU HecKanbHbIX FPYHTOB

6.7.1 HopmaTtuBHble 3Ha4eHMs NapameTpoB CONPOTUBNAEMOCTU CABUTY tgg, U C, CrieayeT onpeaensTs
no pesynbTaTam cepyun UcnbiTaHWin MeTOAOM NPSIMOTO cpeaa (CABWUra) Unn TPeXOCHOTO Harpy>KeHus.

6.7.1.1 [Ana rmuHUCTLIX TPYHTOB, obnagaiowux nonsy4ectbio, 3Ha4eHua tg ¢, U ¢, A0SDKHbLI onpeae-
NATLCA € YYETOM BO3MOXHOMO M3MEHEeHUs! MPOYHOCTY BO BPEMEHN.

6.7.1.2 Tpu onpefeneHnn sHadeHuin tg @, U ¢, ANA UHKEHEPHO-TEONOrMIecKUxX cxem AonyckaeTcs
ucnonb3oBaTh NOMUMO MeTo/a cpesa {CABura) TaKke MeTof BpallaTesibHOro cpesa unn 3cHANPoBaHus!.

6.7.1.3 MpumeHeHne mMeToaa TPEXOCHOTO HarpyXeHus sasnsetca obasaTenbHbiM AN OCHOBaHWA U
rpyHTOBbIX coopykeHui | u Il knaccoB. Npu 3TOM HeOBXOANMO YHUTLIBATL BOSMOXHYHO aHU30TPOMUIO TPYHTOB.

6.7.1.4 Xapaktepuctuku tg ¢, 1 ¢, ONPeaensoT, UCXOAA U3 COCTOAHUA COOTBETCTBYHOLLEro NOMHOCTLI0
KOHCONUAWPOBAHHOMY UM He NOMHOCTbLIO KOHCONUAUPOBaHHOMY.

6.7.1.5 Tpu BO3QEUCTBUN AUHAMUYECKMX HArpy3oK Ha CUCTEMY COOpYXeHue — OCHOBaHue, Xxapakre-
PUCTUKM NPOYHOCTU rPYHTOB AOMKHbI ONpefensaTbCs Mo pesynbTaraM cneynanbHbiX NCCNeaoBaHui, yunThbl-
BalOLMX WMHTEHCUBHOCTb U ANUTENbHOCTL BosdeicTBuiA. [lonyckaetca cooTBeTCTBYOWME 3dheKTUBHBEIM
HanpsHKeHWUAM XapakTepucTUKA tg, ¢ U ¢ NpU AMHaMU4ECKNX BO3ASNCTBUAX MPUHUMAaTL PaBHbLIMI XapakTepuc-
TUKaM Mpu CTaTU4ECKUX BO3AENCTBUAX.

6.7.2 QO6paboTKy pe3ynbTaToB UCMLITAHUIA NMPKU ONpegeneHun HOPMAaTUBHBIX U PACYETHBIX 3HAYEHWUIA
XapakTepucTUk tg ¢ 1 ¢ No pesynbTatam CABUrOBbIX 1 TPEXOCHBIX UCNBbITAHUIA CregyeT NPOU3BOAMUTbL, UCTIOSTb-
3yst MeTofbl cTaTucTudeckon obpaboTiun, pernameHTupoBaHHbie FTOCT 20522.

Mpn aTOM 3HaYeHna tg ¢ U ¢, crielyeT onpeaensiTe NpyU BePXHEN Ui HKHeN A0BepUTeNIbHOR BeponT-
HocTy o = 0,95 ¢ orpaHuueHnamu 8 cneayoLmnx npegenax:

0 g o <190 o) 4 Cn o < Cn . @
105 <19 01 ST5g | AnAunos =ER | U S0s <01 <05 | AN 1

nnum
g<pn<gq) <199 ( 1nvnos gfpn) <o <O Cp 3)
095 083 078 ) = 095 083 078

NpU OPUEHTUPOBKAX COOTBETCTBEHHO Ha HIDKHIOIO WU BEPXHICIO [OBEPUTENbHYIO FpaHnLy.
3HaueHust tg o 1 ¢ cneayeT NpUHUMATL PaBHBIMU HOPMATUBHBIM 3HAYEHUAM.

Onpepgenexne HopMaTUBHBIX U pacYeTHbIX 3HAaYEHWIA NapaMeTpoB CONPOTUBNEHWUS CABUTY AoMnyckaeT-
Cs1 MPOU3BOANUTb M0 AaHHBIM KOPPESALMOHHBIX 3aBUCUMOCTEN MeXAY (PUSUHECKUMU XapaKTepUcTUKamm rpyH-
Ta 1 ONbITHBIMW 3HAYEHUAMU MpegernbHbIX BENUYUH CONPOTUBNEHUA CABUTY aHAMOMMYHbIX FPYHTOB.

6.7.3 HopmaTuBHble 3Ha4eHUs CTaTU4eCcKoro CoNpOTUBNEHNUS HeAPEHUPOBAHHOMY CABUTY S, , AOMKHBI
onpeaensTbCcH Kak cpedHeapndMeTUUecKMe U3 YacTHbIX 3HaYEeHUN 3TOW XapakTepucTUKW, NOMYYEeHHbIX U3
OTAEMNbHBIX WCTbITAHWA, METOAOM TPEXOCHOMO HarpyXeHus unn ckawmneaHusa oGpasuos rpyHTa no cxeme
HEeKOHCONMMANPOBaHHO-HeAPEHPOBAHHOIO UCTILITaHUA ¢ foBeAeHUeM obpaslia A0 paspylueHus.

PacueTHble 3HaueHus ConpoTUBNEeHNs HEAPEHUPOBaHHOMY CABUTY S, | AOMKHBI OMPeAenaTLCA B COOT-
setcTBuKn ¢ FTOCT 20522 npu ogHOCTOPOHHEN AOBepUTENbHON BEpPOATHOCTU o = 0,95 ¢ orpaHnyeHnem B

npegenax Sun , Sun Ans unos Sun , Sur ecnu koadUUMEHT HaaeXHOCTU Mo rPyHTY 6onbLle egu-
105 125 105 14 |/

HULBI, 1 B npeaenax Sun  Sun ANs UIoB Sun  Sun ecnn 3ToT KO3 MUUNEHT MeHbllie eauHULbI

MBI 095 083 095 ~ 078 ‘

PacueTHble 3HaYeHUs S, | NPUHUMAIOTCA PaBHBIMA HOPMATUBHBLIM 3HAYEHUSIM S, .
6.7.4 JuHamudeckoe COMPOTUBIIEHWE HEAPEHUPOBAHHOMY CABUIY S,; , XapakTepuayiollee NpoyYHOCTb

HEeKOHCONMUANPOBaHHbIX IMUHUCTBIX TPYHTOB, AOMKHO onpeaenaTbCd Npy COBMeCTHOM OEeNCTBUMU CTaTUYECKUX
n ANHaMUYEeCKUX Harpy3ok.

8
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6.7.4.1 HopmaTtusHbie 3HaueHus sf,', , Crieflyet onpefensaTs o pesynbTaTtaM WUCMbITaHWA rPYHTOBbIX

06pasLoB HeHapyLUEeHHOW CTPYKTYPLI, NPpoBEAeHHLIX MOCTie 3aBepLUeHns aTana pekoHconuaaLlum, MeToaoM
TPEXOCHOIO HarpyXXeHus U cKatuMBaHusi NO CXeMe HEKOHCONUANPOBaHHO-HEAPEHUPOBaAHHOIo caBUra.
6.7.4.2 3HauyeHue sf,', n ONpeaensioT Kak cpeAHeapudMeTUHeCcKoe CYMM HYacTHBIX 3HaYEHWUIA cTaTuyec-

KO 1 npedensLHON AUHaMUYECKON COCTaBTAOLIMX MaKCUMarbHbIX KacaTenbHbIX HanpshkeHWn Npy npegerns-
HOM 3Ha4YEeHUN YUCHTA LIUKIOB.

6.7.4.3 PacuyeTHble 3HAYEHUA S, , ||| PACCUMTBIBAIOT NpU Ko3pdULMeHTax 6e3onacHoCcTu Mo rpyHTy,
onpeaeneHHbIX Anst CTaTUECKoN HeipeHNPOBaHHON NPOYHOCTN.

6.7.5 HopmaTtuBHble 3HaUeHUs cTaTU4ecKoro Moayns aedopmaumy £, HecKanbHbIX rPYHTOB AOMKHBI
6bITb ONpeAeneHbl HA OCHOBE PE3yfbTaTOB KOMNPECCUOHHBLIX UCMLITAHUA W/WN UCNBITaHUA METOAOM Tpex-
OCHOro HarpyxeHus ¢ yuetom TpeGosaHuit FTOCT 12248. MNpu aToM chusudeckue noxkasateny obpasiLios rpyH-
Ta (B nepByw ouepefdb MMAOTHOCTb, BAAKHOCTb W MbAUCTOCTb MNPU MEP3fioM COCTOSIHUW) AOMKHBI
COOTBETCTBOBATL HaTypHbLIM yCrioBusaM. O6pasLibl MUHUCTLIX TPYHTOB U3 OCHOBAHWI COOPYXKEHWUIN AOMKHbI
UMeTb HeHapyLUeHHOe CIIoXeHue.

6.7.5.1 Mpu onpeneneHun E,, OnAa HasHaueHust BeSMYnH E,’" ONA pacHeTHbIX reoMexaHnyecknx cxem
peKkoMeHAyeTCs NPOBOAMTE UCTILITAHUS KaK KOMMPECCUOHHBIM METOAOM, TaK N METOLOM TPEXOCHOIo CxXaTus!
C nocneayloLwmmM COBMECTHBIM aHanMsoM 1x pesynbTaTos. [ins rpyHTOB OCHOBaHWA U FPYHTOBBIX COOPY>KEeHWI
I n Il knaccoB npoBefieHUe NCMbITAHWIA METOLOM TPEXOCHOTO oXaTua AsnAeTca obsasaTenbHeiM. TpaekTopumn
HarpyxeHust UCNbITYeMbIX 06pasLoB rpyHTa 1 MeToauka obpaboTku pesynbTaToB UCNbITAHUIA B YKasaHHbIX
cnyYasix AODKHbI YUNTBLIBATL XapakTep U BenUunHbl U3MeHeHUs HanpsxeHun 8 PIO 1 meTtoa pacyeTta unu
MOenNbHOro UCCEefoBaHus, AN KOTOPbIX NpeAHasHauYeHbl pacyeTHble XxapakTepucTukiu. Mpu Heobxogumoc-
™M cnegyeT onpeaenaTb moaynu pedopmauum E; v Ep, oTBevaowme nNepBudMHOMY U BTOPUHHOMY
Harpy>XeHusim rpyHTa.

6.7.5.2 INpw onpeaeneHun £, AN uHKeHePHO-TeoNorMieckux cxem ana kaxaoro UM HasHavatot eau-
Hble NOCTOSIHHbIE 3HAYEHUS PacHeTHBIX XapaKTepucTuk.

HopmatusHble sHaueHust £, B 3aBUCMMOCTU OT UCMNOMbL3YEMOro B AanbHerweM pacyeTHoro metoga
MOTYT ONPeAEenATbCA KaK NOCTOSIHHBIMU, Tak 1 NepeMeHHbIMU 3HaueHUAMU no rnybuxe.

6.7.6 PacyetHble 3HaudeHus moayned paedopmauuu E; NoacuUTLIBAKOTCA B COOTBETCTBUKM C
FOCT 20522 npu ogHOCTOPOHHEN goBepuTenbHon BepoaTHocTu o = 0,9. Ecnu npu 3ToM Ha HWXHel Josepu-
TenbHON rpaHulle okaxeTcs, 4To E,/E, > 1,1, To okoHYaTenbHO cneayet npuHuMats E; = E,/1,1. Ecrm Ha
BEpxHell [oBepuTenbHOW rpaHuLle okaxetca, uto E/E; < 0,92, To oKoHuaTenlbHO crefyert npuHuMmaTh
E = E0,92.

PacueTHble 3HadeHns moaynen aedopmaunn £, cnegyet npuHuMaTh paBHLIMU HOPMATUBHBIM 3HaYe-
HUAM.

6.7.7 HopmaTtueHblE 3HAYeHUs cTaTnyeckoro KoadduumneHTa nonepedHon gedopmalum v, cneagyet
onpedenaTb Mo pesynbTartam UCMbITaHNA MeTO40M TPEXOCHOTO HarpyXeHus!.

PacueTHble 3HaueHus koahduumneHTa nornepeyHon aecdopmarv crnefyet NpUHUMaTh pasHLIMU HOp-
MaTMUBHbLIM 3HAUYEHUSM.

PacueTHble 3HadyeHUst ko3hPUUNEHTOB v AN HecKanbHbIX MPYHTOB Npu oBocHOBaHUKU gonyckaeTcs
NnpuHUMaTHL no Tabnuue 2.

Tabnuya 2— KoabduumeHT nonepeqHoit gecdopmanmm

KoathdpuumeHT nonepeyHoit necpopmarinm n
pyHTHI
HEMEep3roe CoCTOsAHNE TBEPOOMEP3I0e COCTOsHWE

"MuHb Npu:

I, <0 0,20—0,30 0,30—0,35
0<1 <0,25 0,30—0,38 0,35—0,39
025<1 0,38—0,45 0,39—0,41
CyrnvHkm 0,35—0,37 0,27—0,33
Meckn u cynecu 0,30—0,35 0,20—0,25
KpynHoo6noMoYHbie rpyHTbI 0,27 0,20—0,25

MpumeyaHune— MeHblune 3HAYEHVS 17 NPUHUMAIOTCS NMPY GOMbLUEN NITOTHOCTY IPYHTA.
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6.7.8 Tpu onpeaenerHnn auHammudeckoro Mogyns casura G9, moayna o6bemHoro cxatus K9 u koad-
dbuumeHTa saTyxaHus (aemnduposarna) DY cnefyeT yunThIBaTb, YTO OHW XapakTepusyloT Aecopmupye-
MOCTb FPYHTOB (Kak CBA3HbIX, TaK Y HECBSABHLIX) OT ASNCTBUS AUHaMUYecKon (LMKNMUYeCcKor) cocTaBnsioLei
Harpysok.

HopmaTuBHble 3HaYeHUst AnHamuyeckix xapaktepucTuk (G9, K¢ u DY) criepyeT onpefensTs B 3aBuUCU-
MOCTI OT amnnUTyAbl AedopMaLIii UM HanpskeHU Kak cpegHecTaTnCTUYecKne U3 UX YacTHbIX 3Ha4eHui,
MONYYEHHBIX B OTAENbHbIX UCTILITAHUSX PYHTOB METOAOM TPEXOCHOro CxXaTWUs NPU OTKPLITOM ApeHaxe.
OnpepeneHune YacTHbIX 3HaveHui xapaktepucTuk GY u DY crieflyeT NpousBoaUTb Mo pesynbTatam ucnbiTa-
HWA METOAOM CKALLMBAHWUSA U PE3OHAHCHBIX KOSOHH.

6.7.9 PacueTHble 3HaueHus xapakrepuctuk G7, K‘l’m D‘I"cnenyeT onpeaensdTb, UCMONbL3YA annpoKcu-

MUPYICLLYHO 3aBUCMMOCTb X OT aMMUTyA Ha OCHOBe MeTOo4a HauMeHbLUUX KBaapaTuiHbIX OTKIIOHEHUI npu
OTHOCUTENBLHON AoBepUTenbHON BeposiTHOCTU o = 0,9. [lonyckaeTcst 3T 3HaYeHUs onpeaenaTh, UCNoNbaysa
huKkerpoBaHHbIN KoscbcbwumeHT Haaem-locm Mo rPYHTY, NpuHUMaTh v, = 1,1 unn v, = 0, 92. MNpwu onpepene-
HWW pacqeTHbIX 3HAYEeHU G”, K “u D”, g = 1. B cnyvanx, ecnv nNpu ykasaHHOM MoAxoAe 3HaueHus D‘,””

nony4atotcs bonsiwe vem 0,15, vx cnegyet npuHumats pasHbimu 0,15.

6.7.10 HopmaTtuBHOe ¥ paBHOe eMy pacyeTHoe 3HauveHue koadduumeHTa NOPOBOro AasneHUs
K, = K, onpefensieTcs Kak cpeaHeapMdMeTMHeckoe U3 YacTHbIX 3HAYEHUA 9TOW XxapaKTepuUcTUKn, nony-
YeHHBIX M0 pesymbTaTam OTAENbHBIX UCMLITaHWIA, MPOBOANUMBIX METOAOM TPEXOCHOTO CKATUA MO KOHCONUAN-
pOBaHHO-HEeLPEeHMPOBaHHON cXxeme.

Ons cnabblX MMUHKUCTBIX BOAOHACHILEHHBIX TPYHTOB 3HaueHus koaddulmeHTa NopoBoro AaBneHus
AOMKHBI BbITb YTOUMHEHbI Ha OCHOBE MaTepuarioB UCCreAoBaHUiA ONbITHOW Hackinu, o6opyaosaHHon KUA.

6.7.11 HopmaTtuBHOE 1 paBHOe eMy pacyeTHOe 3HadeHue KoadpduumneHTa kKoHconuaaumu Cyn=0Cy
onpegensieTcs Kak cpegHeapndMeTUYecKoe U3 YacTHbIX 3HAYeHWU 3TON XapakTepucTuKK, Nony4aemeix no
peaynbTaTamM oTAemNbHbIX UCTIbITaHWA. MNpUMeHUTENbHO K 0 QHOMEPHON 3aade UCTIbITaHUA OOMKHBI NPoBo-
ONTbCSA METOA0M TPEXOCHOTO CXKaTust 1Mo KOHCONMUAMPOBaHHO-HEAPEHNPOBAHHOW CXeMe.

Onst ocHoBaHuiA coopyxeHust Hl—IV knaccos, a Ha paHHUX CTaZUAX NPOEKTUPOBaHUA U ANt OCHOBAHWUIA
COOPYXeHWI | Knacca NpUMeHNTeNLHO K OAHOMEPHOM 3aaade AonyckaeTcst HOpMaTUBHOE M paBHOe eMy pac-
ueTHoe 3HaveHue kosdduLMeHTa KoHcomAaaLMm ¢, , = ¢, onpeaenaTb No pesyrbTatam MUnbTPaUUOHHBIX
WCMbITaHWA C y4eTOM NnokasaTternein NopucTocT U YNNOTHEHWUA PyHTa.

6.7.12 B KkayecTBe NapameTpOB 3aTyXaloLen NonsyvyecT NPUHUMAaKOT KOHCTaHTBI annpoKCUMUpYoLWen
3aBMCUMOCTU 3aTyxawowmx gedopmaluii rpyHTa oT BpeMeHn (Npu NOCTOAHHON Harpyske), UMeroLLein MecTo
nocne 3aBepLleH1s NepBUUHON {(PUNbTPALIMOHHOW) KOHCOMMAALUN.

6.7.12.1 MNMapameTpbl, NpegHasHa4YeHHbIE 1A PacYeTOB 0CaA0K COOPYXKEHUR, AOSKHBI ONpeaenaTbea
no pesynbTatam nsmepeHna gedopMauuini OKatua B KOMNPECCUOHHBIX UCTIBITaHUAX.

6.7.12.2 MapameTpbl, NpefHasHaYeHHbIe ANSA pacHeToB FOPUSOHTANbHBIX CMELEHUIn COOPYXKEHWUN,
OOJDKHBI ONpedensiTbest Mo pesynbTatam nsmepeHust aedopmaunin CABUIra B UCTILITAHUAX Ha CkallnBaHue.

6.7.12.3 TpuUMeHnUTEeNbLHO K pealibHbIM CpoKaM akcnayaTtaunn COopYXeHni B KauecTBe annpoKkcumnpy-
OLLMX 3aBMCUMOCTEN UCnonbayeTcs rorapudmMuieckas unn cteneHHas yHkums (Hanpumep, ¢ napameTpa-
MK 1 8.

6.7.12.4 HopmaTusHbie §, 1 &, v pacyeTHble § U d] 3HaYeHWUs CKOMBIX NapameTpoB criedyeT NoAcHMu-
TbiBaTb, UCMOMb3YS 3aBUCUMOCTU, aHanoruyHble npuesedeHHsIM 8 FOCT 20522.

6.7.12.5 Tlpu onpeneneHun § 1 &) 0AHOCTOPOHHIOK A0BEPUTENTbHYIO BEPOSITHOCTL CriedyeT NpuHAMaTh
paBHon o = 0,95.

NG

g % IpY UCTIONb30BaHMM YKasaHHOro cnocoba okaxyTea 6onblue 1,1, To OKoH-

‘—IaTeS;l-éO X cneayeT NpUHUMATL paBHBIMK v, = 1,1. Ecnin okaxeTces, 4To v, < 0,92, To cneayeT npuHumarh
v =
¢ 6.7.12.6 PacueTHble 3Ha4eHust §; 1 &) crieyer NprHUMaTh PaBHBIMK MX HOPMATUBHBLIM 3HAYEHUSIM.

6.7.13 3a HopmaTuBHOe 3HadeHue koadduLineHTa hunbTpaunm K, cnegyeT npuHUMaTh cpeaHeapud-
METUYECKOe YacTHbIX 3HavYeHWn kospduumeHTa unbTpauuu rpyHTa, onpegensieMblX NPUMEHUTENLHO K
namuHapHOMY ABVXXeHWIo BOAbI M0 3aKoHy [lapcu Ha OCHOBE pe3ynbTaToB UCMbITaHWA FPYHTa Ha BOAOMPOHU-
LiaemMocTk B nabopaTopHbIX MW MOMEBbIX YCIOBUAX C Y4E€TOM BOCNPUHUMaEMOro rpyHTOM reocTaTudeckoro
OaBfeHUs1 N HarpysoK, BO3HMKAIOWMX NOocre BO3BeAeHUs] COOPYXKEHUSR, a Takke C y4eTOM CTPYKTYPHBIX 0CO~
H6eHHocTen rpyHTa. IMpy pesko BbipaxeHHOW ubTpaunoHHON aHU3oTponuK, Korga BoAornpoHULAeMoCTb
rpyHTa U3MeHsIeTCs B 3aBUCMMOCTM OT HanpasneHus 6onee YeM B NATb pas, crnegyeT onpeaensTte koaddu-
LMeHTbl hufbTpaumm o riasHbIM OCAM aHU3oTPONUN.

PacueTHble 3HaueHus koadbdumneHTa hunbTpauum K, CreayeT NpMHAMAaThL PaBHLIMU X HOPMAaTABHLIM
3HAYEHUSAM.

S,
Ecnv sHaveHus y, = “SQ" =
I
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MpwumeyaHne— [AnanoprosbiX u peunbix coopyxenut Il u IV knaccos pacqeTHbie 3Ha4eHnsA KosdhduumeHTos
uneTpaLmm rpyHTOB OCHOBaHWSA AONYCKAETCA ONPeaensiTh Mo aHanoram, a Talke pacyeTom, UCNOoNb3ys reoTexHnYeckne
XapaKTepPUCTUKN FPYHTOB.

6.7.14 PacueTHble 3Ha4YeHUs1 ocpeaHeH-
HOTO KPUTWYECKOTO rpafueHTa Hanopa I, ., B
OCHOBaHUM COOPYXEHUS C ApEHaXeM cneayeT
npuHUMaTL No Tabnuue 3. PacueTHbili 0CpeaHeHHbI KPUTUHECKMIA

6.7.14.1 PacueTHble 3HA4YEHWA MECTHO- Fpynt rpapuent wanopa I
ro KPUTUYECKOTO rpaaueHTa Hanopa I, creay- g
eT onpegenaTb, WCMOMb3ays  pacdeTHele | Mecok:

Ta6nuuya 3—PacueTHbleé 3HAYEHWA OCPEAHEHHOTO KpWUTU-
YeCKOro rpagveHTa Hanopa

mMeToabl oLeHKN cyddO3NMOHHON YCTOMUMBOCTA | ~ MeﬂK"“i 0,3
rPYHTOB NMBO NYTEM MCTBITAHWA rpyHTOB Ha | - CPEAHEM KpynmHoCTY 0.4
CythhO3NOHHYI0 YCTOMYMBOCTL B nabopaTtop- b;&y;:;’(” 8’2
HbIX U HATYPHBIX YCIOBUAX. Cynecs 0:8

6.7.14.2 Ons HecyddO3NOHHBIX MecYHa- | Muua 1,3

HbIX TPYHTOB [, AONYCKaeTCA NPpUHUMAaThL Npu
Bbixoge noToka B ApeHax 1,0, a 3a apexa-
xem — 0,3. [Ans nbinesaTo-rMuHACTBIX TPYHTOB MPW Hanu4uu ApeHaxa uiv XecTKO NpUrpysky npu Beixoae
Ha NoBEpXHOCTL rpyHTa I, AonyckaeTca npuHumats 1,5, a npu aedopmupyemoin npurpyske — 2,0.

6.7.15 HopmaTuBHble 3HaueHnsi Ko3hULIMEHTOB YNpyroi 1 rpaBUTaLMOHHOW BOACOTAANM Wy, U 1,
criedyeT onpeaensTh B HATYPHbIX YCIIOBUAX MO pesynbTaTam HabnioaeHNn 3a UsMeHeHneM Harnopos U ypoB-
Hell BoAb! B IPYHTOBOM OCHOBaHUU Npy NPUHYAUTENEHOM U3MEHEHUN Hanopa B onpeaerieHHon Touke Maccu-
Ba, Hanpumep B OMbITHOW CKBaXWHe.

PacueTHble 3HaveHus KoadpuLMeHTOB U 1, crieayeT NPUHUMaTL PaBHBIMU HOPMATUBHBIM 3HaYEHUSM.
3HaveHnsA | 1 | OCHOBaHWIN coopyxeHuit II—IV Knaccos criedyeT onpeaensTs no pesynbTaTam UCnbiTaHuA B
nabopaTopHbIX YCNOBUSX.

6.7.16 JlMnkocTb rpyHTOB criedyeT onpeAenaTtb NPU UX eCTeCTBEHHOW CTPYKTYPe U B HapyLUeHHOM Crio-
XeHun. KonumuecTBeHHOM XapaKTepuCTUKOI NUMKOCTU IPYHTOB sABnsieTca yeunue (r/em2 unu Him2), Tpebyiolie-
ecsl Ans OTpbIBa MPUNUNLIEro NpegMeTa OT rPyHTa Npu pasnuuHbIX ero BraxHocTax. HopmartusHoe u
pacyeTHoe 3HadeHWUst NUMKOCTU ONPeaensioT TakuM Xe MEeTOAOM, Kakum onpeaensioT npeaen NpovHocTn
0bpasLoB rpyHTa Ha pacTsbKeHue.

6.8 XapakTepucTUKU CKanbHbIX TPYHTOB

6.8.1 HopmaTusHble 3HayeHust rnpegena NPoYHOCTU OTAENBHOCTU CKANbHOro rpyHTa Ha OfHOOCHOEe
oxatne R, N olHOOCHOe pacTsbkeHue Ry, a Tawkke npejena NpPoYHOCTU MaccuBa CKanbHOro rpyHTa Ha
ofHOOCHOE pacTshkeHue Rt, mn ¥ OHOOCHOE CXKaTue Rc, m,n CNEAYET ONpeaensTs kak cpeaHeapudpmeTndec-
KMe YacTHbIX 3HAYEHUA 3TNX XapakTtepUucTuk, ﬂony‘-leHHbIX B OTAENbHbLIX UCTMBITAHUAX MEeTOLaMN CKaTUA n
pacTskeHusi B 1TabopaTopHbIX UM HaTYPHbLIX YCIIOBUSAX.

Mpumeyanune— B nabopartopHbix YCMOBUSX JONYCKAETCA MNPUMEHSITH KOCBEHHbIE METOAbLI UCMbITAHWI (Ha-
NpuMep, C UCTIONbL30BAHNEM COOCHBIX MYaHCOHOB, CPepUYECKUX MHANKATOPOB).

6.8.2 YacTHblie 3HaueHus Npeaenos NPOYHOCTU Ha CXaThe N pacTsikeHue MaccuBea, Kak npasuno, cne-
ayeT onpefensTs 3KCNepuMeHTanbHO B MOMeBbiX YCIOBUAX METOAOM OAHOOCHOTO CKATUA CKaSlbHbIX Lenu-
KOB, & TaKKe MEeTOA0M OTPbiBa 6ETOHHEIX LITAMMOB (N0 KOHTAKTY 6eTOH — cKaria) Unu cKanbHbIX Lenvkos (no
MaccuBy WUnu TpelliHaM) B YCIOBUSIX OLJHOOCHOTO PacTsHKEHUS.

PacueTHble 3HayeHUA XapaKTepucTuK NpoYHOCTU Ry U Ry cneayeTt onpeaensaTe B COOTBETCTBUM C
FOCT 20522 npu ogHOCTOpPOHHE N AoBepuTenbHOM BeposiTHOCTU o = 0,95. PacueTHble 3HaYeHNs Xxapakrepuc-
MK Reyp, Rey, Re mits Rt mil TPUHUMAIOTCS paBHBIMU WX HOPMATUBHBIM 3HaueHusm. Mpu o6ocHoBaHWM pacyeT-
Hble 3HaueHust Ry ., B HanpasrieHusX, He COBMaAatoLLMX C HOPMATISIMU K NMIOCKOCTAM TPeLmH, AonyckaeTes
NpuMHUMaTb B COOTBETCTBMM C Tabnuuen 4, a B HanpasneHusX, COBNagaloLwmMx ¢ HOPManaM1 K NNOCKOCTAM
CMMOLUHBIX TPELWWH, — PaBHBIMW HYMIO.

6.8.3 HopmaTuBHbie 3Ha4eHUst napamMeTpoB COMNPOTUBIIAEMOCTU CABUTY tg ¢, 1 C,, MGcCUBOB CKallbHbIX
rPYHTOB MPpu CTaTUYMECKUX BO3AEUCTBUSIX crielyeT onpeaensTh ANs BCeX NOTeHUMarnbHO ONacHbiX pacHe THbIX
noBepxHOCTe! NN 3nemMeHTapHbIX MIoWAA0K CABUra Nno pesynbTatam NabopaTopHbIX UK HAaTYPHbIX, B T. M.
MOEenNbHBIX, UCMBbITAHWA, MPOBOAUMBLIX METOAOM MeaneHHoro cpesa (caBwura) GETOHHBIX LUTaMMOB WU
CKarlbHbIX LEeJMKOB.
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WcnbiTaHus, NpoBOAUMBIE YKa3aHHBIMW MeTodamu, U onpeaenieHne no ux pesynbtataM HOpMaTUBHBIX
3HaueHUIn XapaKkTepucTuk tg ¢, 1 ¢, criedyeT NPOBOANTL C YHETOM YCMOBUA, COOTBETCTBYIOLMX BCEM pacyeT-
HBIM CryYasiM B Nepuobl CTPOUTENbLCTBA W AKCNIyaTaLm COOPYXEHUS.

6.8.4 O6paboTKy pesynbTaToB UCMBITAHUA AN onpedeneHUs HOPMaTUBHBLIX U pacyeTHbIX 3HaYeHun
XapaKTepucTuK tg ¢, U C,, HAANEXNUT BECTU TOUHO TaK XKe, KaK [MNs HecKarnbHbIX FPYHTOB (cM. 6.7 1 6.8).

Ecnv npu nposedeHnn UCMbITaHUA He yAanocb AOCTATOMHO MOMHO COBMIOCTU COOTBETCTBUE MEeXay
YCMOBUSIMUA 3TKX UCMBITAHNIA N HATYPHBIMA YCIIOBUAMU, TO MPU ONpPeAeneHn pacyeTHbIX XapakTepucTyk
tg ¢y jy ¥ € HEOGXOANMO YUUTBIBATL STW HECOOTBETCTBYSI MyTEM KOPPEKTUPOBKIA 3HAYEHNI STUX XapaKTepuc-
TUK, NONy4YaeMbIX BbllLeyKasaHHbIM CrocoBoMm.

6.8.5 [Ons ocHoeaHuii coopyxeHui Il n IV knaccos, a Takke ANns OCHoBaHu coopyxenui | n Il knaccos
Ha cTaauy TEXHUKO-OKOHOMMYECKOro OBOCHOBAHUSI CTPOUTENbCTBA pacUETHBIE 3HAYEHUS! XapaKTepUCTUK
tg ¢ | ¥ ) )), MPeAHasHauYeHHble ANs PAcYETHbIX CXeM, AOMYyCKaeTCsl MPUHUMaTh B COOTBETCTBUM C Tabnu-
e 4, MCTONb3yA aHamnory, KOppPenAUnoHHbIe CBA3K 1 T. 4. 3HajveHust tg ¢ v ¢ ANA OCHOBAHWA COOPYXe-
Wi | 1 |l knaccos Ha cTaausx npoekTa u paboudeil AOKYMeHTaLWW Takke AOMycKaeTcs MpUHMMAThL Mo 3ToM
Tabnuue, ecny pacyeTbl C UCNOMb30BaHNEM 3TUX XapPaKTEPUCTAK HE OnpeaensiioT rabapuTbl COOPYXEHUNA.
JanHbiMu 31O TabnuLbl AoNycKkaeTcs Nonb30BaThCs BO BCEX Cry4vasix Npu onpeaerneHnn aHadyeHuin tg o u ¢,
npeaHasHavYeHHbIX A COCTABNEHNUS UHKEHEPHO-TeONOrMYEeCcKUX cXem (Moaeneit).

6.8.6 [nsa onpeaenexns tg ¢, 1 ¢, N Ha UX OCHOBE tg @ ||, C; ;| TPY AUHAMUYECKMX, B T. 4. CBACMUYECKUX
BO3/E/CTBIAX PEKOMEHYeTCs MPOBOANTL UCTLITaHMA NO crieLmarbHo paspabaTkisaeMoit MeToauke. flonyc-
KaeTcs 3HayYeHus tg @ ), €, COOTBETCTBYIOLUME APEKTUBHBIM HANPSHKEHUAM, MPUHUMATL PABHBIMU 3HaYe-
HUAM MpY CTATUYECKMX BO3AEUCTBUAX.

6.8.7 [lecbopMaLMOHHbIE XapaKTepUCTUKM MaccuBOB ckallbHbIX nopop (E,, V,, Vp,n, Vg n) cnepyet
onpeaensTb No pesynbTaTtam UCMBITaHWM Kak MeToAamm CTaTUHecKoro HarpyxeHus ckanbHoro rpyHTa (E, n
V), TaK 1 AnHaMU4ecKUMK (CEMCMOaKyCTUHEeCKMIA U yNbTpa3ssykoBbiMi MeToaamn (V, , u Vy ;).

6.8.7.1 [Ans onpegenerHust YacTHbIX 3HAYEHN cTaTU4eCcKMX AeOopMaLIMOHHBIX XapakTepUucTUK peko-
MeHAyeTCs UCMOorib3oBaTh 3aBUCUMOCTH, NOSyYeHHble pelleHueM KpaeBbiX 3a4a4 Teopun yrpyrocTu ¢ rpa-
HUYHBIMW YCITOBUAMMW, COOTBETCTBYIOLUMMA YCIIOBUSIM HarpyXXeHust npyu UcnbiTaHusx. YacTHble 3HaueHus
CKOPOCTEN YrpYrMx BOMH onpeaensioT no pUKCUpyeMomMy B UCTILITAHUSIX BPEMEHM NPOXOXAEHMWs BOTH MexXay
MNCTOYHUKOM U NMPUEMHUKOM UMMYTILCOB.

6.8.7.2 Tpu npoBeaeHUN AUHAMUYECKUX Y CTaTUHECKUX UCTIbITaHWUA ANA y4eTa BO3MOXHOro BIAHUA
Ha UCKOMBIE NapameTpbl Takux hakTOPOB, KakK pasnnyHble UHXEHEpHbIe MePONPUATUA (BbleMKa CKalbl, yKpe-
nUTefNbHbIE MHBEKLUN), TaK U BbI3BaHHbIe TPELMHOBATOCTLIO (aHU3OTPONUSA, HEOAHOPOAHOCTbL, HENMMHeHan
AedopmupyeMocTb NMopoA, NonayvecTts), cleayeT TwartenbHo BbibupaTe MeCTO U YCNOBUS NPoBeAeHUA
UCbITaHUIA UIMU UCMOSb30BaTh 0BOCHOBaHHbBIE KOPPEKTUpYtowme KoahpULneHTbI.

6.8.8 HopmaTuBHbie 3Ha4YeHUA XapakTepucTuk AedopMUPYEMOCTU MaCCUBOB CKanbHBIX FPYHTOB W
yNpyrx AuHammuieckux xapaxkrepucTuk ans UFS uiunn PI3 cneayet onpeaensaTs Kak cpegHeapudmeTuyec-
KME YacTHBIX 3HAYEHUI 3TUX XapaKTepUCTUK, NONYYEHHbIX B OTAENbHBIX UCNbITaHUAX. HopMaTuBHbIe 3Have-
Hua E, v V,, ponyckaeTca Taioke orpefensiTb UCX0AA U3 KOPPENALUMUOHHON 3aBUCUMOCTN MeX/Y CTaTU4ecKon
(Ep, V) v puHamuydeckon V| , unmn Vg , xapakTepucTukamm, yCTaHOBMNEHHOW Npu CONOCTaBEHNN HYacTHbIX
CONPSPKEHHBIX 3HAYEHUI STUX XapaKTEPUCTUK, NOMYyHEeHHBIX B OAHUX U TEX XKe TOUKaxX Maccusa, pacnonoxXeH-
HbiX B pasHbix UMD u/unmn PO uccnegyemMoro ocHoBaHus.

6.8.8.1 [ns ocHoBaHui coopyxxeHui Il v IV knaccos, a Taioke AN ocHoBaHU coopyxeHun | v Il knac-
COB Ha CTafi1 TEXHUKO-3KOHOMUYECKOro 0BOCHOBaHUSI CTPOUTENLCTBA NPY OnpeaeneHU HOpMaTUBHBIX 3Ha-
YeHWIA KOPPENSILIMOHHYIO 3aBUCUMOCTb C IMHAMUYECKUMU XapaKTepucTMkaMm gonyckaeTcs npu 06ocHOBaHUN
NpuHUMaTh Ha ocHoBe 0606LUeHUsT AaHHBLIX MCMBLITAHUA AN aHaNOMUUHBLIX UHXeHePHO-reonornyecknx
YCITOBUMNA.

6.8.8.2 [ina PIO HopmarusHbie 3Havenus £, V,, V| , n Vg, MoryT Taioke onpeenaTsCsa No eAnHoNn
HOPMATMBHOIA 3aBUCUMOCTY JAHHOI XapaKTepMCTUKN OT KOOPANHATDI.

6.8.9 PacueTHble 3HauyeHuss mopayns pAedopmaumum crnegyeT onpedenATs B COOTBETCTBUM C
FOCT 20522. Tpu 3T0M 3HaueHUs! £, UCrnonbsyemble B OLeHKax MEeCTHOWN NpOoYHOCTU OCHOBaHUA U cMelle-
HWA COOPYXEHWIA 1 OCHOBaHWMA, criegyeT onpeaensiTb Npu OAHOCTOPOHHEN! AOBEPUTENbHOW BEPOATHOCTU
a = 0,85, a 3HadeHus E|, ucnonbsyemble B oLieHKax ycTonumnsoctu, — npu a = 0,9.

6.8.9.1 YacTHble 3Ha4YeHUs XxapakTepucTUuK, Nonyvyaemble rno pesynbTaTtaM 3KCNepuMeHTOB, AOSMKHbI
6bITb OTKOPPEKTUPOBAHbLI C MOMOLLBI0 COOTBETCTBYIOLMX KO3(DULNEHTOB yCnoBuid paboTel, €Ccnm HeKoTo-
pble U3 BAUSIIOWMX (hakTopoB Npu NPOBeAEHUU UCTIbITAHWI YYTEHbI B HEOCTAaTOMHON cTeneHn. 3HaveHna
3TUX KoahDULMEHTOB crieflyeT onpeaensTs Ha OCHOBE [AaHHLIX 3KCNepUMEHTaNbHLIX UKW TeopeTUYecKux
nccneaosaHui, NPOBOAMMBIX UK NPOBEAEHHbIX paHee (AN aHanorMyHbLIX YCIIoBURA).

12



€l

Tabnuua 4—PacdeTHble 3HA4EHUSA XapakTepncTuk tg ¢, tg ¢, ¥ ¢, C; | CKasbHbLIX TPYHTOB

PacueTHble 3Ha4eH\s xapakTepncTuk tg ¢, tg ¢, 1 ¢, ¢, CKarbHbIX IPYHTOB AMns pac4eTos

MECTHOM

YCTOWYUBOCTH, (DU3NYHECKOTO

YCTONUYMBOCTH, (DU3NHECKOTO MOLENMPOBaHNSA 1 PACHETOB MECTHON NPOYHOCTH ANS
NOBEPXHOCTER U NOLWAA0K CABUMA B MACCUBE, NPUYPOHEHHBIX K TPELLNHEM,

Q

=
© 3
c &8
SR
Qo L
28g

E NDOYHOCTA Ao MoenuposaHva 1 pacHeToB . § g fa

£ rﬁ)no cam MECTHOM MPOYHOCTY ANA 3anonHeHHbIM NecvYaHblM WU IMUHUCTBIM FPYHTOM C LUMPUHOW NX PacKpPbITUA, MM 5 5 %

e c,unv:f; He MOBEPXHOCTEN W NMoLLafoK Z 3 5

Z ’ CABWra B Maccuse, NpuypoY4eHHbIX 5 & 5

o NPUYPOHEHHBIM K ) or 2 fo 20 @ ©

] pyHTBI OCHOBaHWSA TpOwWVMHAM B K KOHTaKTy 6eToH-cKana; 2s2

o P pacyeToB YCTOWYUBOCTU MO 2 EL o

© Macciee n K MOBEPXHOCTSM CABUTA, He Menee £, 8 1. 4. cs. 20 2 E8

2 KOHTaKTY p ) COMKHYTble NpenMyLLecTBEHHO | NperMyLLecTBeHHO 588

BeToH-cKana npuypoHeHHbIX K TpellnHam B C necvaHbiM € MMUHUCTBIM g =
F
Maccuse 3arnonHuTenem 3aronHuTenem 8
f oy
tgo, | ¢y MMa tg ¢, 6 ey MMa | Qo | G Gfvg | Qe | c.oyfvg | 9@, | Cyfrg | 9@, | 6 Sty | Ry
L n tg oy LI g tgafrg | Mla” | tgofry | Mia” | tgqfyg | Mila” | gy | Mria Mria

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
CkanbHble (MaccvBHble, KpynHOBOY-

Hble, CrOUCTble, MNnuUTYaTble, O4YeHb

1 CnaBo- 1 CNaGOTPELMHOBATHIE, HEBbI- 1,8 2,0 0,95 0,4 0,8 0,15 0,70 0,1 0,6 0,1 0,55 0,05 | -0,25
BeTpenbie) ¢ R.* > 50 Mlla
CkanbHble (MaccuBHble, KpynHobGno4-

Hble, 6roYHbIe, CNOUCTbIE, NNUTYaTbLIe

2 ’ ’ ’ 1 1,5 1,7 0,85 0,3 0,8 0,15 0,70 1 -0,17
cpeaHeTpelmHoBaTtele, crnaboBbiBET- ’ ’ ’ ’ ’ 0, 0.6 0.1 0,55 0.5 0.1
pensie) ¢ R, > 50 Mlla
CkanbHble (MaccueHble, KPynHOONo4- 0,2
Hble, BNoYHbIe, CNOUCTBIE, NNUTYATLIE,

CUNBbHO- U OYeHb CUNbHOTPELWNHOBA-

3 3 , 8 7 0,1 0 0 -0,1
Tbie) ¢ R, > 15 — 50 Mra; 1, 1,0 0,80 0, , ,65 ,05 0,55 0,05 0,45 0,02 0,10
ckaneHble cnaboBbiBeTpensie, cnabo-

TpewmHosatbie) c R, =5 — 15 Mla (2,0)
MonyckaneHble (NnMTYaTblie, TOHKO-
’ 3 0,15 ,05 -0,05

4 | nnuTyartbie, cpefHe-, CUNbHO- U OYeHb| 1,0 (g,O) 0,75 (1,5) 0,65 3)5) 0,55 ?6%3; 0,50 (00’033; 0,45 (%022) ( __0’05)
cunbHoTpewmHoBarbie) ¢ R, < 5 MI1 ’ ’ ’ ’ ’ ’ ’

* R, — HOpMaTMBHbIE 3HAYeHNs npeena npoYHOCTM OTAENBHOCTEN Ha O[HOOCHOE CXaTue.

MpumevaHnuns

1 B rpacax 5—14 cneagyet npyHumaTtb Yg = 1,25.
2 [Ina nosepxHoCTEN CABUTa, NPUYPOHEHHBIX K NPEPLIBUCTBIM M KyNicoobpasHbiM TpelwmHam, NnpueeaexHbie B rpadax 7—14 sHaueHust XxapakTepucTuk tg ¢,

tg (p”/yg HeobxoanuMo ymHoXaTb Ha KoaduumenT 1,1, XapakTepucTuk ¢, C”/'yg — Ha koadduumeHT 1,2.

3 MpueepeHHble B Tabnuue XxapakTepUCTUKM COOTBETCTBYIOT BOOHACHILLLEHHOMY COCTOSIHUIO MaccuBa rpyHTa.

2'1°0929S d 100l
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6.8.9.2 Ecnu sHaveHus E,, yCTaHOBIEHb! M0 KOPPENALMOHHBIM 3aBUCUMOCTAM C ANHAMUYECKUMU Noka-
sartensamm, To crneayet I‘IpMHMMaTb Ey=E/115uE=E/12npny, 21 n E, = E/0,88 n E = E,/0,86 npu
1g<1.

Taxue xe sHaueHust £y u E; cneayeT npuHuMaTh, €cnm npu o6paboTke pesynbTaToB UCTbITaHWHA no
FOCT 20522 nonyyeHbl COOTBETCTBEHHO v > 1,15 (> 1,2) unu v, < 0,88 (< 0,86).

6.8.9.3 lNpu aHanuse ocym,ecmmmocm npoeKTa 1 pacyeTe ero oXXUaaeMblX 3KOHOMUYECKUX rnokasaTe-
neii pacueTHbIe 3HaYeHus Moayns Aedopmannm ckanbHbIX MaccuBoB E fonycKaeTcs onpeaenaTb Ha OCHoBe
aHanoroBbIX KOPPEnsILMOHHBLIX CBA3EN 3TOM XapakTepucTUKM C XapaKkTepucTkami ap. CBOWCTB — BOAOMNPO-
HULIAEMOCTbIO, BO3AYXONPOHULIAEMOCTbo U Ap. Mpy 3TOM XapakTepucTUKU APYrMX CBOMCTB AOMKHbI 6bITh
yCTaHOBJIEHbI MO pesynbTaTaM UCMbITaHU B M3y4aeMoM CKarlbHOM Maccuse.

PacueTHble 3HadeHus koadpduumeHTa nonepeyHo gedopmaLinm v crefyeT MPUHUMATL PaBHbIMA HOP-
MaTUBHBIM 3Ha4eHuaM. Mpu 060CHOBaHWK pacyeTHbIE 3HAYEHUS v MacCUBOB CKanbHOTO rpyHTa AonyckaeTcs
onpefenaTb No aHanoram.

6.8.10 HopmatuBHble 3HaYeHUs KoauumeHTa punsTpaunm k, 1 yoenbHOre BOAOMOMMOWeHus g,
cneayeT onpeaensaTb Kak cpegHeapndmeTuyeckme 3Ha4YeHUs PesyrnbTaToB UCTLITaHUA, MONYyYEHHbLIX OAHNM
1 TeM e MeToaom B cootseTcTaun ¢ TOCT 23278. B crnoXHbIX Migporeorniornyecknx yernosusx (pesko sbipa-
KEHHas aHU30TPONMUA PUIbTPALMOHHBIX CBOWCTB, KApPCT, HeonpeaeneHHOCTL rpaHnYHbIX YCNoBUiA U Ap.) Hop-
MaTuBHOE 3HayeHue Kk, criegyeT onpedensaTb MO pesynbTaTaM UCMbITaHWA B KycTe CKBaxuH. [lpu
onpepeneHun k, 1 q,, HeobXoAMMO yUMThIBATL HanpshkeHHOe COCTOAHME rpyHTa B M3y4aemMon 30He ocHoBa-
HWUSI 1 ero BrUsiHWE Ha (unbTPaUNOHHbIE XapaKkTeprUCTUKN CKanbHOro MaccuBa.

PacueTHble 3HaveHus koaddnumerTa punsTpaum k 1 yaensHOro BOAONOMOWEHUS g criefyeT rnpuHu-
MaTk PaBHbIMU HOPMATUBHbLIM 3HAYEHUAM.

6.8.11 HopmarueHbie 3HAYEHWS KPUTUYECKON CKOPOCTU ABWKEHUS BOAbI B TpewiuHax (Npocnokax,
TEKTOHUYECKVX 30HaxX apobnerns) V,,; j,n» CNeayeT onpeenaTsL Nno pesynsraram cydbP0o3UOHHBIX NCMBITAHWUN
3anonHUTeNs TpelrH (NpocnoeK, 3o0H ApobrneHns) 1 obpasLoB caMmnx MOPOAHbIX BI0KOB.

PacueTHble 3HaveHus VC,, cnegyet nNpUuHUMaTh pasHbIMU HOPMAaTUBHbLIM 3HAYEHUSM.

6.8.11.1 [ns ocHoBaHuint coopyxeHui |1l n IV knaccos, a npu cooTBeTCTBYIoWEM 06ocHOBaHUN — 1
Anst 0CHOBaHU coopyxeHuii | 1 Il knaccos sHaueHus vV, AoNyckaeTcs onpeaensTs pacieToM B 3aBUCHMOC-
TM OT FeOMeTPUYECKUX XapakTepPUCTUK TPELLuH, Bﬂ3KOCTM bhuneTpyrowen soasl U PUSNKO-MEXaHUHECKUX
XapakTepuUCTUK 3anoHUTENs TPeLuH.

6.8.11.2 Pacu4eTHble 3HayeHUs (paBHbie HOPMATUBHBIM 3HAYEHUSAM) KPUTUHECKOro rpaueHTa Hanopa
1, OUNLTPALMOHHOrO NOTOKA B HanpaBneHn NPoCTUPaHNA paccMaTpUBaeMoi CUCTEMbI TPELUH Taloke crie-
AyeT onpeaensaTb pacyeToM B 3aBUCUMOCTY OT reOMEeTPUHECKUX XapaKTepucTUK TpewmnH, BA3KOCTN BOAbLI U
DU3NKO-MEXAHUHECKUX XapaKTepuCTUK 3anoHUTENA TPeLnH.

6.8.12 HopmaTuBHble U pacqeTHbIe 3HaYeHUs KO3 ULMEeHTOB YNpPYroi 1 rpasuTaLMoHHon BogooTaa-
YW L Wy, W) MU CIEAYET onpesensTh B COOTBETCTBAM C 6.21 N0 pesynbTaTam UCTIbITaHW B HATYPHBIX YCNo-
BUSIX.

6.8.13 Mo gedopMUpyeMocTy U NPOHHOCTU B Pa3NUHHBIX HaNpPaBieHUsAX MacCuBbl CKanbHbIX IPYHTOB
cnegyeT cuuTaTb U3OTPOMHLIMK NpU KoacbchuumeHTe anuzoTponuu He Gonee 1,5 U aHU3OTPONHBEIMK NPU
KoadpbuumeHTe aHusoTponuu Gonee 1,5.

6.8.14 [nA BHOBb BO3BOAWMbBIX COOPYXEHUIA KOMMIIEKC MOneBbiX U NabopaTopHbIX UCCnefoBaHUi
TPYHTOB HanpasneH Ha 060oCHOBaHHOE onpeaefieHne HOPMaTUBHBIX U PACUETHBLIX 3HAYEeHUIR BCeX XapakTe-
PUCTUK, HeoBXoAUMBIX KaK Af1s KnaccuUKaLMOHHBIX Lenei, Tak U Ans pa3paboTku nHXeHepHo-reonornyec-
KX 1 pac4eTHbIX CXeM OCHOBaHUIA U OLIeHKN HaJeXHOCTN CUCTEMBI COOPYXeHUe — OCHOBaHWe.

6.8.15 Bo Bcex criyyasx npu npoekTUpOBaHUM CUCTEMbI COOPYXEHWe — OCHOBaHWe ACIKHO ObiTh
YUTEHO BO3MOXHOE M3MEHEHWEe XapaKkTepUCTUK PYHTOB B MpoLiecce BO3BEAESHUS 1 3KCNnyaTaLum coopyxe-
HWs, ocoBeHHO B criyyae CTPOUTENbCTBa Ha MHOTONIETHEMEPSIILIX U NPOMOPOKEHHbIX OCHOBaHUAX.

7 WHXeHepHO-reonornyeckasa u pacyeTHas cxemaTusauus OCHOBaHUN

7.1 MpoeKkTnpoBaHue OCHOBAHWNIA TMAPOTEXHUUBCKNX COOPYXKEHUI N OLLEHKY NX COCTOSIHNA NPU 3KCrITy-
aTaunu cneayeT BbINOMHATL HA OCHOBE WHXEHEePHO-TeONOoMMYeckKUX 1 pacyeTHbIX reoMexaHU4eckux cxem
(mopeneit).

7.1.1 WHxXeHepHo-Teonorndeckme Mogeny UCMosb3yoT npy Belbope paiioHa, ydacTka U KOHKYpUpyto-
LUMX CTBOPOB pasMelleHUs oGbekTa, KOMMOHOBKE COOPYXEeHWA obbekTa, BbiGOpe TUMOB COOPYXEHWN,
KOHCTPYMPOBaHNM COOPYKEHWIA, COCTABNEHUN pacueTHbIX reoMexaHU4ecknx cxem n o6oCHOBaHUM 3KOMOrn-
yeckon 6e3onacHoCTy.
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7.1.2 PacuyeTHble reomexaHuWdeckue cXembl (MOAenu) ucnornb3yloT npu pacyetax u paspaboTtke
KOHCTPYKLMI COOPY)KeHMi1, 060CHOBaHWM UX TEXHUYECKOA HaaeXXHOCTH, aKomoryeckon 6e3onacHoCT 1 3ko-
HoMUYecKol LenecoobpasHocTu.

7.2 WHxeHepHo-reonoruyeckast cxeMa (Moaenb) OCHOBaHUA AOMKHA npeacTaBnsATb coboi coBokyn-
HocTb UMD, oTpaxatoWux CTpyKTypy ocHoBaHus. Kaxabiid ns UM gorkeH 6biTe XapakTepusoBaH UHXeHep-
HO-TeONOrMYECKMMM NPU3HaKaMm U HOMEHKNaTYPHBIMU KnaccuMKauMOHHBIMW NoKasaTensiMn rpyHToB,
pernameHTnpoBaHHbiMi FTOCT 25100, a npu HeobxoQuMOoCTH 1 ApYrMK (AONONHUTENBHBIMK) (DU3UKO-MEXa-
HUYeCcKMMN rnokasaTensaMu U rMaporeonorn4eckumm AaHHbIMU.

WHxeHepHo-reonorndeckas Mogene fgomkHa 66iTb NpeacTaBneHa B Buge Habopa kapT v pa3pe3sos no
Pa3NUYHBIM XapakTepHbIM CEYEHNUAM, OTpaXKaloWM Heobxoaumble AN NPOEKTUPOBAHUS COOPYXKEHUA Npu-
3HaKW U NoKasaTenn rpYHTOBOr0 MaccuBa OCHOBaHMS.

7.3 PacueTHas reomexaHudeckaa cxema (MOAenb) OCHOBaHUS, ABNSAIOWAAcSa HeOTbEMINEMON COCTaB-
HOW YaCTbI0 PacHeTHOro (MMM 3KCNepUMEeHTaNbHOTO MOJESBHOIO) METOA No OUeHKe HaZleXHOCTH 00bekTa,
OorkHa npeacTasnaTb coboi coBOKYNHOCTL PIMI, kaxAbli U3 KOTOPLIX AOMMKEH BbITh OXapakTepusoBaH Heob-
XO4WMbIMUK A5 pac4eToB (MW 3KCNePUMEHTOB) MeXaHUUYeCKol MOAenNbIo rpyHTa n Habopom nokasartenei
(XapakTepucTuK), CoOoTBETCTBYIOWNX 3TON Moaesnn. PaspaboTka pacyeTHbIX reoMexaHU4ecknx cxem AospkHa
OCHOBBIBATLCH Ha NHXEHEPHO-TeoNornyeckux cxemax (Moaenax).

Ons ogHoro 1 Toro xe ob6bekTa nNpu HeoBXoQUMOCTU COCTABMSAIOT HECKOMbKO PacyeTHbIX reomexaHu-
YeCKUX CXeM OCHOBaHWA, Kaxxaasi U3 KOTOpbIX AOIDKHA BbITe NpUBS3aHa K KOHKPeTHOMY MeToAy U Buay pacye-
Ta (MU SKCNEpUMEHTY), B YacTHOCTW, NPUMEHUTENbHO K OonpefesieHno HanpsbkeHuin, Aedhopmaunia,
dunbTpaLmm Bodbl, TEPMUUECKMX NPOLLECCOB, MPOYHOCTU, YCTOMHYUBOCTU U CMELLEeHUSI MacCuBOB, OTAEeSbHbIX
X YacTel N COOPYXXEeHWUH, a Takke AN paspaboTkn METOAOB U UHXEHEPHbLIX MepONpUsaTUAA MO NOBLILLEHUIO
HaOeXHOCTU CUCTEMbI COOPYKEHUE — OCHOBaHMe.

7.4 Tpu sbigenerHun U3 n PO B cxemax crniegyeT pykoogcTteoBaTbea FTOCT 20522. MNpu atom cTa-
TUCTUHECKNE OLLeHKM ANns BbiaeneHust U3 gonyckaeTcs BLINOMHATL C UCNOMb30BaHUEM NULLb Hanbonee npo-
CTO K onepaTMBHO onpedensemMsix xapaktepuctuk. Mpu BoigeneHun PO HagnexuT uvcnonb3oBaTb Bce
XapakTepucTukn, BXOASLLME B paccMaTprBaeMyro pacieTHYIO CXemy.

7.5 PaspaboTka UHXeHepHO-reornorM4eckx 1 pacyeTHbiX cxem ocHoBaHuii I'TC [ormkHa OCHOBBIBATbL-
Csl Ha pesynbTaTax NHXeHEePHO-TeoNorMHeCcKUX U3bICKaHUA 1 McCrnesoBaHuin, KoTopble AOSMKHLI coaepXaTb
[OCTOBEpHbIe AaHHbIe M0o:

- CTPYKTYPHO-TEKTOHWYECKAM YCIOBUSIM 1 0COBEHHOCTAM reonorM4eckoro CTpOeHUs ydacTka CTpoUTe b-
cTBa rugpoysna;

- CenCMUYeCKON akTUBHOCTH TEPPUTOPUN U aKTUBHOCTN TEKTOHUYECKUX PasfoMOoB;

- rMApPOreonorM4eckuM ycrnoBusm 1 NporHo3am UX NsMeHeHUst B pesynbTate BO3BeAEHNUs TMApoY3na;

- YCMOBWUSIM 3arneraHusi f1IerkopacTBOPUMBIX U BbillenadyiBaembiX rpyHTOB, ECCOBbLIX IPYHTOB, UMOB,
TOPHOB 1 3aTOPCOBAHHBIX TPYHTOB;

- Hanuuuio 1 yCrioBUSIM 3aneraHusi, TeMnepaTypHoOMY PeXXUMY U CTPOEHUIO MeP3ibIX TPYHTOB C NPOrHO-
30M ANHAMUKA M3MEHEHUs1 X CBOWCTB B CTPOUTEIbHBIN Nepuod v Npu skcrfyatauum rugpoysna;

- (PU3UKO-MEXaHUYECKUM CBONCTBEM IPYHTOB: NPOYHOCTU, AehopMUPYEMOCTY, BOAOTNPOHULIAEMOCTH,
TennoMUINHECKUX noKasaTenen u NPordo3y NsMeHeHUst 3TUX CBOMCTB BO BpEMEHU B 3aBUCUMOCTI OT paznud-
HbIX (hakTopOoB (Harpysok, TeMnepaTtypbl, BOGOHaCLILLEHUA 1 4p.);

- BO3MOXHOCTW BO3HUKHOBEHUS U Pa3BUTUA ONacHbIX reoguHammuueckux npoueccos (cyddosnm rpyH-
TOB, OMOJI3HEN, KapcTa, nepepaboTkv 6eperos U T. 4.).

8 Pacuetbl ycTonumBocTu (Hecyluen cnocobHocTH)

8.1 PacyeTbl yCTOMHYMBOCTY (Hecylleln cnocoBHOCTN) CUCTEMBI COOPYXEHWE — OCHOBaHWE crieayer
Npou3BOAUTb 15 COOPYXKEHNI BCEX KIaccoB Mo NpeaenbHbIM COCTOSIHWUSAM NePBO rpynnbl. PacueTsl ycTol-
YMBOCTU CKIIOHOB CreayeT NpoM3BoanTL B 3aBUCUMOCTM OT NOCMEACTBUA UX paspylueHust Nubo rno npegens-
HbIM COCTOSIHUSIM NEPBOA UM BTOPOW rpynnkil.

8.2 OueHKa yCTOMYMBOCTM COOPYXXEHWI | Knacca OOMKHa MNPOU3BOAUTLECA B AeTePMUHUCTUMECKON
nocraHoBKke. B AononHeHne K Heit MoxeT MCMoNb30BaTLCH BEPOATHOCTHasA Moae b,

8.3 B pacueTax yCTOWMUBOCTM rpaBUTaLNOHHBIX COOPYXKEHUA Ha HeCcKanbHbIX OCHOBaHUAX creayeT
paccmaTpuBaThk MOTepHo YCTOWYUBOCTM MO CXEMaM NIOCKOro, CMeLwaHHoro 1 rinyeuHHoro casuros. 3T CXembi
MOTYT IPUMEHSATLCA Kak npu NocTynaTensHoi hopMe casura, Tak 1 npu casure ¢ NOBOPOTOM B NIaHe.
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8.4 TMpu pacyeTax yCTONUMBOCTYN COOPYXKEHUIN Ha MIMHUCTBIX BOAOHACHILLEHHBIX IPYyHTax HeoBGXoaAMmo
yunTbiBaTh He3aBepLUeHHbIe NPOoLecChl KOHCoNMAaL MM OCHOBaHUsA NyTeM yyeTa B pacyeTax NnopoBoro Aasre-
HUst MIMBO pacyeTHbIX XapakTepucTUK NPOYHOCTH IPYHTOB Y CTEMEHW UX KOHCONMAaLun.

8.5 TMpu pacyeTax yCTONYMBOCTN COOPYKEHNIA HA MEP3bIX OCHOBaHUAX HEOBX0AMMO yUnThIBATL N3Me-
HEeHWe NPOYHOCTHbIX NoKasaTenen rpyHToB B NpoLecce BOSMOXHOrO OTTauBaHnst OCHOBaHWUS.

8.6 lMpu pacyeTax yCTOAYMBOCTM COOPYXKEHUI HA BOAOHACHIWEHHBLIX HEeCKanbHbIX OCHOBaHUSIX, BOC~
NPUHUMAIOLLMX KPOME CTaTUYECKMX TaKkKe ANMHAMUYECKAS Harpysku, creayeT y4YuTeiBaTh BMAHUE MOCAeAHUX
Ha Hecywyr cnocobHOCTb FPyHTOB.

8.7 Ons 6eTOHHBIX 1 Xene306eTOHHbLIX NOANOPHBIX COOPYKEHWUI Ha CKanbHbIX OCHOBAHUAX chneayeT
Takke paccmaTtpusaTb CXeMy npefenbHOro foBopoTa (OnpokUaLIBaHNs).

8.8 [na coopyxeHuin | n Il knaccoB pacyeT YCTOMYMBOCTY COOPYKEHUIN M OTKOCOB BCEX TUMOB criegyeT
Npou3BOANTb, WCMOMb3ysl pesynbTaThl pacyeTa HanpskeHHO-4edopMUPOBAHHOIO COCTOSIHUSI CUCTEMEI
COOPYXEHNe — OCHOBaHWe, OCHOBAHHbIX Ha UCMONb30BaHUK HEeMTMHENHLIX MOAENel MaTepuaros 1 YACHEH-
HbIX METOA0B PELLEHUsI CTaTUYECKUX U ANHaMNYECcKUX 3a0a4 MexaHuku cnnoLuHon cpeael. Ha npegapurens-
HbIX CTagusix paspaboTkv npoekTa Af1s BCeX KaccoB COOPYXeHU, a Takke coopyxeHnid Il u IV knaccos
OOnycKaeTcst UCMOoNb30BaTh NPUBNMKeHHbIe MEeTOAb!, YAOBNETBOPSIOLLME YCIIOBUSM PaBHOBECUSI.

9 OunbTpauMoHHbIe pacyeTbl OCHOBaHUM

9.1 lMpu NpoEKTNPOBaHUN OCHOBaHWA MOPOTEXHUYECKAX COOPYKEHUI Heobxoaumo obecneumBatb
hnnNbTPALMOHHYHO MPOYHOCTL MPYHTOB, YCTaHaBMBATL A0NYCTUMbIE MO TEXHUKO-3KOHOMUYECKMM MoKasaTe-
nsam bunsTpaunoHHble pacxogsl U NpoTusogasneHue dunbTpyroLei Boabl Ha NOAOLLBY COOPYXKEHUS.

9.2 OUNbTPaLMUOHHYIO NPOYHOCTL OCHOBAaHWA crefAyeT OLeHWBaTb, COMOCTaBMsAS MOMyYeHHble B
pesyrbTaTe MaTeMaTryeckoro Unmn uandeckoro MoAeMpPOBaHUs XxapakTepucTuki hunbLTPaLMoHHbIX nonemn
(rpapuneHTbl Harnopa, CKOpoCTU (hUNBTPaLMK) C UX KPUTUHECKUMI 3HAYEHUSIMA.

9.3 lMpoekTupoBaHWe NOA3EMHOIO KOHTYpPa HanMoPHbLIX COOPYXEHWUIA [OJDKHO BLINOIHATLCSA B COOTBET-
ctBuK ¢ TpeboBaHuaMN npunoxexus I

9.4 TMpu BbIBOpE CUCTEM APEHAXHOTO Y MPOTUBOMUNBTPALIMOHHOTO 0BYCTPONCTBA OCHOBAHUS NPoek-
TUpyeMoro coopyxxeHusi HeobxoAUMO yuuTbIBaTL TpeBGoBaHUS MO OXpaHe oKpyXatowen cpeabl B YacTu noa-
ToMneHus, 3abonayMBaHust NnpuneraoLwen TeppUTopun, aKkTUBU3aLMN KapcToBo-cyddO3NOHHBIX NPOLIECCoB
MT. M.

9.5 YcTponcTBO NpoTUBOMUILTPALMOHHBIX 3aBec 0bs3aTenbHO B TeX cnyvasx, Koraa ocHoBaHue cno-
XKEeHO punbTpyLWMMK cnaboBoA0YyCTONYUBLIMU 1 BBICTPOPACTBOPUMBIMU, a Takke cydpdO3MOHHO-HeyCTON-
YMBBIMU rpyHTamu. MoryT 6biTe UCNONL30BaHLI U ApYrne UHXKeHepHbie petlieHus (ConsaHasn 3aBeca, ApeHax
nT. M)

9.6 Tlpu NpoekTMpoBaHUKn CKaslbHBIX OCHOBaHWIA BLICOKMX BETOHHBIX NNOTUH A0fkHa BbiTb OLeHeHa
BO3MOXHOCTb BO3HUKHOBEHUS NOA HAMOPHOW FPaHbio 30H PasynnoTHEHUs C Pa3pLIBOM NPOTUBOUNLTPaLN-
OHHOW 3aBeChl, MPUBOAALLMX K MHOTOKPaTHOMY YBENUYEHUMIO (hunbTPaumoHHbBIX pacxodos U 3aMeTHOMY yBe-
NUYEHNIO MPOTUBOAABIIEHUS, a Takke NpedycMOTPeHbl MeponpuATUA Mo BOCCTaHOBREHUO Tpebyemol
BoAoHernpoHulaemocTu B cootseTcTeuM ¢ .10 (npunoxexue U).

10 PacyeT MeCTHOM NPOYHOCTU CKaNbHbIX OCHOBaHUN

10.1 PacyeT MeCTHOM NPOYHOCTW CKanbHbIX OCHOBaHWIA cnegyeT Npou3BoAUTb ANA COOpYXeHuA | u
Il knaccos no BTOPON rpynne npeaensHbIX COCTOAHUA NPY OCHOBHOM COYETaHUU Harpy3oK B COOTBETCTBUM C
CIM 23.13330.

10.2 OnpepeneHHas pac4yeToM MECTHOW MPOYHOCTWM 30HA PasynnoTHeHWA He AOfbKHa nepecekatb
LieMeHTaLWOoHHY0 3aBecy 1 ApeHax. B npoTusHom cnyyae Heobxogum nepecyeT hunbTpaLMoOHHOTO pexnma
OCHOBAHUSA B HEMUHENHON NOCTAHOBKE € Y4ETOM U3MEHEHUSA PUNbTPaLMOHHBEIX CBOUCTB CKamnbHBIX NOPOA.

11 OnpepeneHue HanpsKeHUIA

11.1 HanpsxeHusa B 0CHOBaHWU rMAPOTEXHUYECKUX COOPYXEHWA | 1 || knaccoB HaanexuT onpeaenaTb
YMCMEHHBIMA METOAAMU MEXAHWKA CMMOLUHBIX Cpef C y4eTOM HEOQHOPOAHOCTU CTPOEHUSt OCHOBaHWS, Henu-
HelHbIX CBOWCTB PYHTOB U CKarbHbIX NMopod, U3MEeHEHUs! NPOYHOCTHBIX U AedopMaLMOHHbIX CBOMCTB MaTte-
puasnos BO BpeMeHN.
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Onsa coopyxxenui Il u IV knaccos gonyckaeTcst UCNonb3osaTth NPUBNMKeHHbIE MeTOoAbl CTPOUTENbHON
MeXaHWK/ 1 COMpPOTUBMNEHUSI MaTepuanos.

11.2 Tlpu onpeaeneHnm KOHTaKTHbIX HarnpsbkeHUA No NoAoLIBE XeCTKUX 6e TOHHBIX COOPYXKEHWI C rpyH-
TOM AONyCKaeTCs UCTob3oBaTh METO/ 3KCNepuMeHTanbHbIX 3Niop, a Talke MeToa koadduLmMeHTa nocTenu.

12 PacuyeTt ocHOBaHui no aecpopmaumsam

12.1 PacyeT ocHoBaHuit no gecopmMauusiM Heo6xoaMMO NPOU3BOANUTL MO NEPBOIA UNN BTOPOA rpynne
npedenbHbIX COCTOAHNNA, YCTAHOBMEHHbIX B 5.4.

12.2 OnpepeneHHble pacyeToM oCcaiku, rOpU3OHTanNbHbLIE CMELLEHUS Y KPeHbl COOPYXKEHUI Ha FPYHTO-
BbIX OCHOBaHUSIX He ACIDKHBI MPEeBbillaTh HOPMUPYEMbIe KPUTEepUU, rapaHTUpyoLLme o aToMy chakropy Hop-
MarbHbie YCrOBUSI 3Kcryatauun, obecnevmsaiolie TEeXHUYECKYi0 HaAeXHOCTb W AOMroBeYHOCTb
TMAPOTEXHUYECKOTO COOPYXEHUSA.

12.3 PacyeTt coopyxeHuid No aedopmaisim JOMKEH NPOU3BOAMTLCH HAa OCHOBHbIE, a NPU COOTBET-
cTByloLweM 060CHOBaHUM — U Ha 0cobble coMeTaHust Harpy3okK, C yY4eTOM XapakTepa Ux AeicTBus B npoLiecce
CTPOUTENBLCTBA U 3KCMIyaTaLmMm COOPYXXEHNS,

12.4 TpepenbHoble 3Ha4YeHUA COBMECTHON AedopmMaLiii OCHOBaHUS U COOPYXEHUS [OIDKHBI yCTaHaB-
NMBaTLCA COOTBETCTRYIOLIMMA HOPMaMU NPOEKTUPOBaHUS OTAEbHBIX BUOOB COOPYXKEHUA, NpaBuiiamMmn Tex-
HUYeCKOW 3KcnyaTaLnm coopyxeHnsa unu o6opyaosaHnst B COOTBETCTBUM C NpuUnoxeHuem E.

12.5 Tlpu onpenenernn aedopmMaumil OCHOBaHWIA U COOPYXEHWUIA Tak ke, Kak U Npu pacyeTe Hanpsxe-
HURA, crieayeT B 3aBUCUMOCTM OT KNacca COOPYXEHUs 1 aTana NnpoeKTUPOBaHUA UCTIONb3OBaTh Kak ynpolleH-
Hble (MHXXEeHepHbIe) MeToAbI, Tak ¥ COBPEMEHHbIE BbIMUCIUTENbHBIE METOAb! C UCNONb30BaHNEM AeTanbHOW
CXeMaTu3aLmm CUCTEMbI COOPYXEeHUe — OCHOBaHUE U CIIOXKHBIX MaTeMaTU4eckux Moaenein MaTepuanos.

12.6 3HaveHusa gedopmaunin COOPYKEHUIN 1 OCHOBAHWIA B NpoLecce 3KCnayaTauun npyu Hanuini B
OCHOBAHUW TIMHUCTBIX TPYHTOB HAANEXWUT onpeaensaTb C y4eTOM NPOLEeCCOB KOHCONUAaUnn 1 nonsy4ectu
TPYHTOB.

13 WHxeHepHble MeponpuATUA No obecneyeHnio HaAeXKHOCTU OCHOBaHWUI

13.1 Tpu NPOEKTUPOBaHNM OCHOBAHWI COOPYKEHUI AOMKHBI BbITh NPeayCcMOTPeHbl KOHCTPYKTUBHBIE U
TEXHOMOrMYecKMe MeponpuATUst Mo COMPSBKEHUIO COOPYXKEHWUsI C OCHOBaHUeM, obecnedyusalolime ycTonuu-
BOCTb COOPYXXEHWA, MPOYHOCTh OCHOBAaHMUSA, AOMYCTUMOE HanpshkeHHo-AedopMupoBaHHoe U TepMudeckoe
COCTOSIHAE OCHOBAHUS 1 COOPYXKEeHUSI NPU BCEX PacueTHbIX COUETaHWUSX Harpy3oK U BO3AEWCTBUIA Ha nepuos
CTPOUTENbLCTBA U MPOEKTHBIA CPOK dKCNyaTauuu.

13.2 Tlpu npoeKTMpoBaHNM COOPYXEHUI C COXPaHEHEM MEP3IbIX TPYHTOB B OCHOBaHWUU AOMKHbI ObiTh
npeaycMoTpeHbl MeponpusiTus, NpeaoTepallalolme Aerpagauio MepanoThl.

13.3 [1nA noBeilieHns Hecyllei cnocobHOCTM OCHOBaHUS, yMEHbLLIEHUS 0CaA0K N CMeLLIeHUIA CoopyXKe-
HUA, a Takke oBecneuyeHust TpebyeMoil NPOEKTOM BOACHENPOHULLAEMOCTU U (DUMbTPALMOHHON MPOYHOCTU
TPYHTOB B HEOGXOANMBIX Cryyasx AOIDKHbI BbITb NpegyCcMOTPeHb! 3aKkpernieHue 1 YNoTHeHUe rPYHTOB.

14 MoOHUTOPUHr

14.1 OcoGeHHocTU O06CnenoBaHMA OCHOBaHUMA

14.1.1 HaTtypHbie nepuoguyeckne obcnefoBaHUsi OCHOBAHUA B UX BUAMMBIX 30HaX (B NoAsanbHbIX
fioMeLeHnax) Heobxoaumbl Kak npodunakTuieckoe Meponpuatne, crnocobCTByolee CBOEBPEMEHHOMY
0BHapy)KeHUIo HaYanbHBIX NpoLeccoB AedopMaLmM CCHOBaHWI NO NpUYMHaAM HepaBHOMEpPHOW ocafku nnbo
nyyeHnusa ocHoBaHui. DT gecdopmMaL OCHOBAHWUIA CKa3bIBAKOTCA HA COCTOAHUN BCEX OCTarlbHbIX KOHCTPYK-
UMIA 30aHNIA U COOPYKEHUIA, @ MOSTOMY NMpefoXpaHeHne UxX OT paspyLieHUs U CBOeBpPEMeHHOe BOCCTaHOBIe-
HUe — oHa 13 MasHbIX 3a1ay aKcnyarTauun.

14.1.2 HatypHblie obcnefoBaHMsa OCHOBaHWUI OOSMKHBI COCTOATL U3 TpeX aTanoB paboT: NnogroToBu-
TeJSIbHOro, NOMIEBOro U KamepasibHOro.

14.1.3 B cocrtas paboT nogrotoBUTESIbHOMO atana AoMkHbl BXOAUTb:

- U3yYeHWe MaTepuanoB UHKEHEPHO-TeoNorM4ecknx, MaporeosiorM4ecKux 1 TeXHNYeCcKUX uccrneaoBa-
HWUIA Npoluneix neT Ha obcnegyemom aHepronpeanpusTun (06bekTe) ¢ onpeaeneHnem peruoHanbHbIX (No
rpyHTam) ycrioBuil U CEACMUMHOCTU panioHa;

- BbISIBMIEHWNE NOBLILIEHWS YPOBHSI TPYHTOBBIX BOA MOCIIE NycKa 3f1eKTPoCTaHLum;
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- U3ydeHWe xypHanos HabnoaeHWs 3a ocagkoi yHaaMeHToB;

- N3yYeHWe NHXeHepHON AeaTernbHOCTY B Npegenax niowaaki v Bcero paioHa (CTponuTenbCTBO rapo-
TEXHUYECKUX COOPYXKEHUA, KAapbePOoB, FOPHbLIX BEIPaBGOTOK M NP. UHXEHEDHBIX KOMMYHUKALWIA, Hanu4me mMoLl-
HbIX UCTOYHUKOB BUGpaLmu).

14.1.4 Tpu oTCYTCTBUM MaTepUanos NHXEHEPHO-TeonorMyeckux 1 rmaporecnoruyecknx uccneaosa-
HWIA JOMXKHbI BbITh NpoBeaeHbl 6ypoBsbie paboThl B Heobxogumom ans obcnegosaHns obbeme.

14.1.5 B cocTas nonesbix paboT BXoAaT:

- OTpbiBKa WypdoB 4ns BCKPbITUSA hyHAAMEHTOB;

- ofnucaHne CocToAHNs (PYHAAMEHTOB U IPYHTOB OCHOBaHUSA, dpoTorpacdnpoBaHue hyHaaMeHToB 1 ux
Y3M0B;

- oT6op obpasuos (0bbiHHO B kKonuuecTse 20—30 % obiero Yucna BeipaboTok) MaTepuanos dyHaa-
MEHTOB A5 (U3NKO-MEXaHUYECKMX ¥ XUMUYECKMX NabopaTopHbIX UCMbITaHNNA;

- OLeHKa NMPOYHOCTU MaTepuanos PyHAaMeHTOB paspyLUamWuMi Ui HepaspyLLaoLwmMy MeTo4amm
KOHTpons 6e3 oT6opa 06pasLios.

14.1.6 Mepea Havanom BypoBbIX U WYpPOBOYHLIX PaboT, B Lensx npeaynpexaeHns paspyilieHus
noA3eMHbIX KOMMYHUKaLMA, NOBpeXaeHnst TeXHOMorMieckoro obopyaosanng, nnaH pasmeileHns obcnenosa-
TerbCKMX BbIpaboToK AoSIKeH BbiTh cornacoBaH PyKOBOACTBOM noapasaeneHinil aHepronpeanpusaTis, B 30He
30aHUA U COOPYXKEHWI KOTOPbIX HAMEYEHO MPOU3BECTU YNOMSAHYTbIE BbipaBoTKKU, NOcne Yero gaHHbIA nnax
OoMmKeH BbiTh YTBEPXKAEH TEXHUYECKAM PYKOBOAUTENEM NPeanpuUsaTUs.

14.1.7 XapakTep 3arneraHus rpyHTOB OCHOBaHWs HenocpeacTBeHHO Mo NodoLWwBon hyHAamMeHTa onpe-
AenseTcs ¢ NOMoLbo pyvHoro 6ypenns Ha rybury He mernee 0,5—1,0 m.

14.1.8 [Onsa onpegenerus puanKo-MexaHN4eckmx CBONCTB OCHOBAHWA criedyeT npoussoauTs oTbop
npob rpyHTa ¢ HeHapyLUeHHOM CTPYKTYPON 13 OTKPbLITLIX WYpdoB Ha yposHe noaowssl hyHaameHTa. OTbop
o6pasLoB npoussoauTcs BHe rabapuToB yHAaMeHTa cpasy xe rnocre oTpbiBku wypda. OTo6paHHbIe
06pasupl NapadmHUPYOTCA U cHabXarTCa 3TUKeTKaMu ¢ ykasaHuem obbvekTa o6cnegosaHus, Homepa Lwyp-
¢a, rnybuHbl U aaTbl oT6opa.

14.1.9 MNpun oB6Hapy)KeHWU B KOHCTPYKLIMAX HA3EMHO YacTu 34aHUA U CoopyxXeHus aedopmarmii oca-
[OUYHOro Xapakrepa (BepTUKanbHbIE U HAaKIOHHbIe TPELLMHBI B KUPAMHHOWM Mnu 6r104MHON Knagke CTeH, HaKmno-
Hbl ¥ TPELUMHBI B CTEHOBBIX NaHensx, TpeluHbl B aneMeHTax XenezobeToHHbIX NEPEeKpbITUA 1 NOKPBLITUIA, B
purenax M ropusoHTarnbHbIX CBA3AX Kapkaca, pas3pbiBOB B CBaPHbIX LUBAX METalIM4ECKUX KOHCTPYKLMIA)
cneayeT npegycMaTpuBaTh yyalleHHoe HabrnogeHue 3a ocagkon tbyHaameHToB 1 AeopMaumsaMm C LMKIuY-
HOCTBIO, onpeaensaeMolt creLvanaupoBaHHON opraHusauuein.

14.1.10 TMpun obHapyXeHUU TPELUMH OCaA0YHOro XapakTepa B KOHCTPYKLMAX AOMKHbI ObITh Onpegene-
Hbl, N0 BO3MOXHOCTU, NPUYMHA UX BOSHUKHOBEHUS, BO3PACT TPELUH, U3SMEPEHa LLMPUHA PacKpbITUS U NPOTS-
XEHHOCTb TPeLUuH, onpeeneH XapakTep packpbiTusa Mo BepTUKanu (yBenuyeHue pacKkpbITUsl KBepXy Uiu
KHU3Y) U CTeNeHb UX OMacHOCTU.

14.1.11 PesynbTaTbl 06cneqosaHuin ocHOBaHWM U (byHAAMEHTOB AOSPKHBI COAepXaTb:

- KpaTkoe onucaHue oBBLEeKTOB, MHXEHEPHO-TeoNorMieckyto U raporecrioryeckyto xapakrepucTkm
nnowaaxn obcreayeMoro 3gaHus, BKNOYas reofiorMueckne paspesbl y4acTka, cXeMbl ripon3orinc, aHHble
O HanpaeneHun OBWKEHUsI TPYHTOBBIX BOA, 06 UCTOYHMKAX UX 3arpsisHEHWs, O BKIIOYEHUAX arpecCUBHbIX
KOMMOHEHTOB;

- OUEHKY (PU3MKO-MeXaHUYeCKUX CBOMACTB MPYHTOB OCHOBaHUM NOC AaHHBIM nabopaTopHbIX aHanMsos u
NONEBbIX UCMbITAHWIA C YHETOM ANUTENbHOMO YNNOTHEHUA FPYHTOB OCHOBaHWI1 BO BpeMeHW (ONpeccoBKu);

- DaHHble 0 TUNe N reoMeTpun hyHOaMeHTOB, OLeHKY COCTOSIHUSI N MPOYHOCTY (PyHAAMEHTOB C YYETOM
pesynbTaToB NabopaTopHbIX UCMILITAHUA MaTepranoB yHAAMEHTOB, UX UHCTPYMEHTanNbHbIX UccrneaoBaHui
B HATYPHBIX YCIOBUSIX, a Taloke BU3yanbHbIX HabnmoaeHui, B cnyvyae HeobxoauMocT AormkeH BbiTh npouase-
OeH pacqeT 0cagku;

- BbIBOAbI C YHETOM COCTOSIHWSA CTPOUTEIBbHBLIX KOHCTPYKUMIA HAA3eMHOW HacTu 34aHUs U COOTBETCTBY-
ouMe pekomeHaauum.
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Mpunoxenne A
(o6na3arenbHoe)

PacueTil ycTonuuBocTU (HecyLlen cnocobHocTH)

A1 OcHOBHbIE NONOXeHNA

A.1.1 Pac4eTbl YCTOMUMBOCTU (Hecywen cnocobHOCTM) CUCTEMBI COOpPYXXEeHWEe — OCHOBaHue cneayeTt npou3so-
[AMTb A1151 COOPYKEHUI BCEX KNACCOB MO NPeAenbHBIM COCTOSIHUSIM NEPRO rPYfbl; pACYETbl YCTONUUBOCTU CKNOHOB (Mac-
CMBOB) CrieflyeT Npon3soanTb B 3aBUCUMOCTH OT NOCIeACTBUM MX pa3pyLueHusi Mbo no npeaenbHbIM COCTOSIHUSM NepBoi
W1 BTOPON rpynnibi.

A.1.2 Kputepuem obecneveHns yCToM4MBOCTM (Hecywwen cnocobHOCTN) CUCTEMBI COOPYXEHUE — OCHOBaHWE U
CKITOHOB fIBNAETCA cneayowasn mogudnkaums o606WweHHOro ycnosusi:

k=R sk =Tnlle, (A1)
F ’ Ye
rge R v F — pacyeTtHble 3Ha4eHns COOTBETCTBEHHO 0606LLEHHbIX CABUIaloWmX CUN 1 CUN NPeaensHOro CoNPoOTUBNEHN
MU MOMEHTOB CUIN, CTPEMALUMXCS COBUHYTL (NOBEPHYTB) M yAEpXaTb CUCTEMY COOPYXEHNE — OCHOBaHue
v cinoH. Mpu onpeaenennn Ru Frucnonb3aylot ko3grUUeHTs HAAeKHOCTHN NO HArpy3Kam y M no TPYHTY Y,
onpegensembie no 1.3, n KoapUUNeHTs! y,, 7., ONpeaensembie B COOTBETCTBUN C Npunoxexnem b;
Yo — KOBULMEHT ycnoBuii paboTsl, NpuHuMaemsiii o tabnuue A.1;

kg — KOIMHPUUNEHT YCTOMHMBOCTH, OTBEHAIOWMIA OKCTINYaTaLMOHHOMY COCTOAHMIC CUCTEMbl COOpPYXe-
HUE — OCHOBAaHWe;
k

s,n — HOPMaTVBHOE 3Ha1eH1e KOIhULIMEHTa YCTONYMBOCTH.

Tabnwnya A1— 3HaveHns koadduumeHTa ycrosuii paboTbl

Tunbl COOPYXXEHUIA 1 OCHOBAHWI KoathduuueHt ycnosuin paboTsl

paBuTaumoHHble: BeToHHbIE, Xene3oBeTOoHHbIe, MeTannu4yeckue u
Op. COOPYXEHUA Ha HECKamNbHbIX ¥ NMOMYyCKanbHbIX OCHOBAHUSX 1,0

To Xe Ha CKarnbHbIX OCHOBaHMAX (KPOME pacnopHbIX COOPYXKEHWI) ans
pacyeTHbIX NOBEPXHOCTEN CABUra:

a) npuypoYeHHbIX K TPeLuHaM; 1,0

6) He NpyypoYeHHbIX K TPewuHam 0,95

PacnopHbie coopyxenusi:
a) apoyHble NMNoTUHbI; 0,75

6) Opyrve pacnopHble COOPYXEHWUs! Ha CKarbHbIX OCHOBaHUSIX 1,0 - E/T,
rge E — pacnop; T — casuraiowas Harpyska

EcTtecTBeHHbIE OTKOCHI U CKINOHbI:
a) npu MeTopax pacyeTa, YAOBMETBOPSIOWNX YCIOBUSIM PABHOBECHS] 0,95

6) B ocTanbHLIX Criyvasix 0,9

MpumevaHuns

1 TMpw pacnonoxennn coopyxenuii B CCK3 1 npoxoxaeHuy pacqeTHbIX NOBEPXHOCTEN CABWUIa B 30HE NPOMOPaXUBa-
HUA — OTTamBaHWA NpuBeaeHHsIe KOIMPUUMEHTE crneayeT yMHoxaTe Ha 0,95.

2 B HeobxoauMbix criyyasx, KpoMe NpuBeAeHHbIX B Tabnuue Ko3thhULMEHTOB, AOIMKHBI NPUHUMATHLCS JOMNOSNHUTES Tb-
Hble koadbpuLmeHTsl yCrnoBui paboTbl, yYUTbIBAOLWME HECOOTBETCTBME PACHETHON CXEMbI M METOAOB pacyeTa A4encTBu-
TerbHbIM YCNoBKsM paboTbl CUCTEMBI COOPYKEHWe — OCHOBaHWe. BenuuuHbl 3Tmx Ko3dOUUMEHTOB [OIMKHBI ObITb
060CHOBaHbI CreLmanbHbIMN UCCIEL0BaHNSAMM.

PacyeTtbl yCTOMUMBOCTM (HECyLL el CMOCOGHOCTU) CUCTEMBI COOPYXKEHWE — OCHOBaHUE AOIPKHbLI MPON3BOAUTLCS
ANsi BCeX BO3MOXHbIX pacyeTHbIX Criy4aeB (NOTeHUManbHO ONACHbIX NOBEPXHOCTEN CABMIA, PACUETHLIX CXEM U T. 4.).

A.1.3 lMpwv onpegenednn pacyeTHbIX HArpy30K KO3 PUUNEHTH HAAEXHOCTHU MO Harpy3kam criegyeTt NpMHUMAaTh B
COOTBETCTBUM C NpunoxexHuem E.
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MpumevaHusn

1 B Texcnyvasnx, korga s pacveTtax ucronb3yioTCs NPOEKLMM PaBHOAEUCTBYIOLLEN HAarpy3oK (Cun), KoaduLmneHTbI
HaA@XHOCTN NO Harpy3ke AOIKHb! BbiTb Ha3HauYeHb! NMMBO Ans paBHodencTBYOWEN, MO0 OAUHAKOBbIMY (OB bILAIOLLMMU
UMW MOHUXAIOLMMUN) ATS BCEX €€ NPOeKUUiA.

2 Bce narpysku OT rpyHTa (BepTukanbHOe AaeneHue oT Beca rpyHTa, 60koBoe AaBneHue rpyHta) cnegyer onpe-
AENsiTe MO PACHETHLIM 3HAYEHWSIM XapaKTePUCTUK rPYHTa tg @ |, Cpyyp, ¥, |, MPUHUMAsH KOIPMULNEHTBI HAAEKHOCTH MO
Harpyskam pasHbimu eauHuLe. [Npy 3TOM pacyeTHbIe 3Ha4YeHUA XapaKTe pUCTUK rPyHTa NpuHuManTes 6onbLue nnv MeHbwe
UX HOPMAaTUBHbIX 3HAYEHWI B 3aBUCUMOCTY OT TOTO, KAKUE U3 HUX NPUBOLAT K HEBLIFOAHbLIM YCIOBUAM 3arpy)XeHns cucTeMbl
COOpYKEHNE — OCHOBaHMWe.

3 CodeTtanune Harpy3oK v BO3AeNCTBUM JOMKHO yCTaHABNMBATLCA B COOTBETCTBUM C MPaKTNYECKON BO3ZMOXHOCTbIO
OOHOBPEMEHHOTO UX JelicTBUs Ha coopyxenue. [py aTom robasi KpaTKOBpEMEHHAas HArpy3aka He BBOJUTCSH B COMeTaHme,
€CIn OHa YBENnUUNBaeT YCTONYMBOCTL COOPYKEHUS.

4 Ecnv npu onpegenexun pacyeTHbIX BENMYMH Harpy3oK HEMb3s yCTaHOBUTE, Kakoe aHadeHue vy (bonbwee niv
MEHbLUEe) NPUBOANT K Hanbornee HEBLIFOAHOMY CrNy4alo 3arpyXXeHuss COOPYXKeHWA, TO cnegyeT NpouseoauTL CoNocTaBu-
TenbHblE pacyeTs NPy 060UX 3HaYEHURX KO3 MDULMEHTOB HAAEXHOCTU NO Harpy3ake.

A.1.4 PacueTbl yCTONUMBOCTY CUCTEMbI COOPYXEHUE — OCHOBAHUE Y CKITOHOB CneayeT NpousBoanTb METO4aMu,
YOOBMETBOPSIOLLMMUY BCEM YCINOBUSIM PABHOBECHS B NPeAeribHOM COCTORHUM,

HonyckaeTtcs npumeHsTb 1 Apyrue MeTodbl pacyeTa, peaynbTaTbl KOTOPbIX MPOBEPeHbl OMbITOM NPCEeKTUPOBaHWS,
CTPOMTENbCTBA U SKCMyaTaumm COOPYKEHWIN.

B pacveTax ycToN4MBOCTY CregyeT paccMaTpmBaTh BCe (PU3NHECKUE N KMHEMATUHECKNE BO3MOXHbIE CXEMbl NOTEPK
YCTORYMBOCTN COOPYXEHWUIA, CUCTEM COOPYXEHUE — OCHOBaHUE, CKITOHOB (MaccuBOB).

A.1.5 PacuveTb! 4OMKHbI MPOV3BOANTLCSA NS YCNOBWIA NITOCKON NV NPOCTPaHCTBEHHON 3a4aun. YCNoBWs NpoCcTpaH-
CTBEHHON 3aa4m NPUHUMAaIoT, ecnu [ < 3bnnu /< 3 (Ans LUNYHTOBbBIX COOPYXXEHWUIA) UMK eCrivi NoNepeYHoe CeveHne coopy-
JKeHWs, HarpyaKuy, reonornyeckre yernoBust MeHsoTea no gnuue /< 3b (< 3h), rae iv b, COOTBETCTBEHHO, ANWHA W WMPUHA
COOPYXEHNA, h — BbICOTa COOPYKEHUS C yHEeTOM 3arrybrneHns COOPYKeHui M WNYHTa B IPYHT OCHOBaHWA, [, — anuHa
y4acTKa C NOCTOAHHBIMU XapaKTePUCTUKAMMU.

[lonyckaeTcs UCNonb3oBaTh pelleHns NNOCKoN 3aAaygu Ans CUCTeM COOpYXXeHue — OCHOBaHue U CKIOHOB, paboTta-
OWWMX B NPOCTPAHCTBEHHbIX YCMOBUSAX, NyTEM YHeTa CUM TPEHUS 1 CLerieHnst No GOKOBbLIM MOBEPXHOCTAM CABUTaeMoro
maccuBa rpyHTa 1 coopyxenusi. [pu aTom gaBneHme Ha HOKOBbie NOBEPXHOCTU NPUHUMAETCA PaBHBIM AABNEHMIO NOKOA.
370 ykazaHue OTHOCUTCS K COOPYXEHUSIM C (PUKCUPOBaHHBIMM BOKOBBIMK NOBEPXHOCTSIMU, NapannenbHbiMy Hanpaene-
HUIO CABUIE, 1 HE PACNPOCTPAHASTCA Ha FPYHTOBLIE MACCHUBbLI C NPOU3BONBHON GOKOBON NMOBEPXHOCTHIO 0OpyLUeHNs.

A.1.6 Kputepuem obecrneueHus YCTOMHMMBOCTU COOPYXEHUW M Hecyluel CrnocobHOCTM CUCTEM COOpyXe-
HUE — OCHOBaHME MPY BEPOSITHOCTHON OUEHKe ABMAETCA BbiNonHeHne ycnosust (npu R > F):

Q= Z [1-PR~-F P(F) <[Q], (A.2)
k

rge [Q] — HopMaTUBHBLINA YPOBEHb OTKa3a (NOTEpy YCTOMHUBOCTH).
A.1.7 3HaueHne HOPMAaTMBHOIO YPOBHSI BEPOATHOCTU OTKasa (notepu ycronumsocTtu) [Q], oTHEeCeHHOe K CPOKy
cnyx6bl coopykenmns T,, fonyckaeTcs NpuHUMaTh B cooteeTcTeumn ¢ 4.7 n Tabnuuen b.1 (npunoxenne b).
A.1.8 [Mpu HOpMarnbHOM 3aKOHe pacnpegeneHus Benuund R v FBeposiTHOCTb oTKasa Q pekoMeHAyeTCA BbIMNCNATL
no criegyowen gopmyne
(A.3)

M -M
Q=Y N1-er| TR _MF1

K 2 2ok +of,

rae Mg, Mg, — MaTemaTu4eckue OxuaaHNs Hecyuen cnocobHOCTM 1 CUINOBOTO BO3AEUCTBUS, COOTBETCTBYIOWME k-My
COUeTaHUIO Harpy3ok;
G,%,, 0,2:1 — OUCMepcun maTeMaTUHECKUX OXXNMAAHUI HeCYyLUIEen CNOCOBHOCTH 1 CUNOBOIo BO3AENCTBUSA, COOTBETCTBY-
owme k-My COYeTaHWIo Harpy3ok;

P(F) <[Ql

erf(u) = 2 f[le"zzdz —pyHkuUsi omnboK.
Jn YR '
0

MaremaTtnueckoe oXuaaHue v AUCMEPCUIo HECyllel CrnocobHOCTU crneayeTt BbIHYUCHTL, UCIONb3Ys COOTBET-
CTBYIOLLME NApaMeTpbl XapakTePUCTUK IPYHTOB, KOTOPbIE AOIKHBI BbiTh onpeaeneHbl no SKCNepuMeHTanbHbiM AaHHbIM.
B kauecTBe mareMaTUYECKUX OXXMOAHWUIA XapaKTepPUCTUK IPYHTOB JOMYyCKaeTCs NPUHNMATL MX HOPMATUBHbIE 3HAYESHUS.
Ivcnepcum (nu cpepHne KBagpaTu4eckve OTKIIOHEHNST) XapaKTePUCTUK FPYHTOB CrieflyeT onpefensite ro pastpocy akc-
NepUMeHTarbHbIX 4aHHbIX. [1py OTCYTCTBUM TakMX AaHHBIX CPeAHEKBaAPaTUYECKOE OTKIOHEHNE CrieflyeT NpuHMMaTh Kak
25 % COOTBETCTBYIOLLEFO MaremaTu4eCkoro OXXuaaHus.

MaremaTtuyeckue OXuaaHusl U QMCNepcun CUNOBOro BO3AENCTBUS AOMXHbI ObiTh onpeaeneHbl 4ns BCeX BO3MOX-
HbIX COYETaHWIN Harpy3oK.
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Mpm apyrux sakoHax pacnpegeneHus Benuuut Ru F, BeposiTHOCTL 0TKa3a Q cneayer onpeaensTs C UCNosb3oBaHu-
eM mMeTofa CTaTUCTUYECKUX ucnbiTaHun (metopa Monrte-Kapno).

A.1.9 Ecnu o606uweHHoe cunoeoe Bo3aencTene, COOTBETCTBYOWEE k-My COHETaHMIO HAarpy3oK, ABNAETCA PeKUM
BO3JeiCTBMEM (YTO COOTBETCTBYET PA3NUYHbIM OCOBBIM COMETaHWUAM HArpy3oK Npy AETEPMUHNUCTUYECKOM NOAXoAe), TO
NS annpoKCUMaUWN BEPOSITHOCTU NOSIBIIEHUS PEAKMX BO3AENCTBUIN PEKOMEHAYETCs NPUMeHsITb mogens [NyaccoHa

_T To (A.4)
P(Fk - ? exp (— '.’__—"Js
F F
rae Ty — cpok cnyx6el COOpyXeHus;
Tr— nepuop NOBTOPAEMOCTN BO3AEWUCTBUA F).

Ecnun 0606WeHHOe CUINTOBOE BO3AENCTBUE COOTBETCTBYET OCHOBHOMY COYETaHWIO Harpy3oK Npy AeTepMUHUCTUYEC-
KOM NofAxo/ie, TO BEPOSITHOCTL OJHOKPATHOFO NOSIBIIEHNS CUITOBOTO BO3AENCTBUA F\ 38 CPOK cRyxObl COOPYXEeHUs paBHsA-
ercs egununue: P(F ) = 1.

A.1.10 TMpu pacueTax HAAEKHOCTU MMAPOCOOPYKEHUN CNeAYeT yHUTLIBaTL BO3MOXHbIE NONPELLHOCTH, BbI3BaHHbI
HETOYHOCTbIO NPUHATON PACUETHON MOZEITM U KOHEHYHOCTBIO BbIBOPOK, NCNONb3yeMbiX 4N ONpeaesieHnsl UCXOOHbIX AaH-
HbiX. Ecnn ctatnctuveckne BbiBopku, No KOTOPbLIM ONpeaensiniucb MCX0AHbIE NapamMeTpsl, Manbl, TO cregyeT onpeaenaTs
eLle N MHTEPBANbHYIO OLEHKY HAIeKHOCTH.

A.2 PacyeT yCTONYMBOCTU COOPYXEHNN Ha HeCKaNbHbIX OCHOBAHNAX

A.2.1 B pacveTax yCTONYMBOCTY rPaBUTALIMOHHLIX COOPYKEHUI HA HECKANbHBIX OCHOBAHUAX CneayeT paccmaTpu-
BaTb BO3MOXHOCTb NOTEPU YCTONUUBOCTY NO CXEMAM MII0CKOr0, CMELUaHHOro 1 ryBuHHOTo caeuroe. Beibop cxembl 3aeu-
CUT OT BUAA COOPYKEHUS, KNACCMPUKALIMOHHON XapakTepUCTMKU OCHOBAHWUS, CXEMbl 3arpyxeHust n ap. ¢axkropos.
MepeuncneHHbie CxeMbl CABUIa MOTYT UMETH MECTO Kak Npu nocTynaTenbHon hopme casura, Tak u Npu Coeure ¢ noBopo-
TOM B Nnawxe.

[na coopyxeHui, OCHOBaHWEM KOTOPbIX SBMSIIOTCS eCTeCTBEHHbIE UM UCKYCCTBEHHbIe OTKOCHI Unn ux rpebun,
HeobxoanmMo paccmaTpuBaTh cxeMy obluero obpylueHus oTKoca BMeCTe C pacnonoXeHHBIM Ha HEM COOPYXEHUEM.

[nsa coopyxeHuit | knacca, KpOMe NepeyncrieHHbIX pacyeToB YCTOMYMBOCTHU, OLIEHKY CTENEHN MX YCTOWYNBOCTH Che-
AyeT Npou3BoAnTb HA OCHOBE aHanusa pe3yfnbTaToB PacHeToB HaMPSXEeHHO-AeOPMUPOBAHHOTO COCTOAHNA CUCTEMBI
coopyxeHne — ocHoBanue. Kpome Toro, B cooTBeTCTBUM C 1.6—1.10 HacToAwero npunoxxeHns Hapsay ¢ AeTEpMUHUCTU-
YECKUMU MeTOZaMMW pacHeToOB JOIDKEH BhIMOMHATLECH BEPOATHOCTHLIN aHANM3 HaeXKHOCTH COOPYXEHUN.

A.2.2 PacqeTbl yCTONHMBOCTM COOPYXEHWI NO CXeMe MITOCKOro cABUra criefyet Npon3BoauTb ANs BCEX COOpyxe-
HUI, HECYLLMX BEPTUKANBbHLIE N TOPU3OHTANbHLIE HArPY3KW.

[insa coopyxeHun pacdeTbl yCTOMHYMBOCTU cneayeT NPOU3BOANTL TOMBKO NO CXEME NMOCKOro CABUIa B CNEAYIOWNX
cnyvasx:

- OCHOBaHWSi COOPYXEHUI CrOXeHbl MecHaHbiMK, KpynHoo6nomouHeiMK, TeepasiMn (I, < 0) n nonyteepabimm
(0 < 1, £0,25) nbinesaTo-rrMHUCTEIMKY FPYHTAMM NPY BBINONHEHUN CREAYIOWmX YCNOBUNA:

a) Ans crnyyasi paBHOMEpPHOW Harpy3km 1 SKCLEHTpUCUTeTa B CTOPOHY BEPXOBON MPaHN COOPYXEHURA:

- %m . (A.S)
N_=" < N;

6) npu aKCLEHTPUCHTETE 6, PaBHOABNCTBYIOLEN BCEX CUIT, MPUNOKEHHBIX K COOPYXXEHMIO B CTOPOHY HN30BOW rpaHi
COOPYKEHUS

(A6)

*
c
N_ =T <N,
* 0
® by

- OCHOBaHMs COOPYXEHUIN CrioxeHsl TyronnacTuyHeiMu (0,25 < I; <0,5)m markonnactnunsivMm (0,5 < 1; <0,75) rnunmnc-
ThIMU IPYHTaMM NpU BbINONHEHUM YCIOBUI cornacHo cdopmyne (A.5) unm (A.6) v crieflyiolwmx SONONHUTENbHBLIX YCIOBUMA:

s
tgyy=1tg o4 + —w—w:”()( ”L)) >0,45, A7)
m
el = k(1+e)o >4, (A.8)
ay h?
wo

roe B hopmynax (A.5)—(A.8):
N, — uucno mogenvposaxus;
Gy Om— CPeAHee HOPManbHOe HanpsHKEHNe COOTBETCTBEHHO NPy WwupuHe b u b*;
b — pasmep CTOPOHbI (lWMPUHA) NPSIMOYToSIbHON NOAOLLBbLI COOPYXXEHUS, NapannensHon casuraowen cune (6e3
yJeTa AfIMHbl aHKePHOro NOoHypa);
“=b-2e,
€, — SKCLEHTPUCUTET B CTOPOHY HU30BOW PaHy COOPYKEHMSsI HOPMArbHOMW CUIbl P B NMOCKOCTU NOAOLWEBLI, PABHbIV
paccTosHMIO OT TOYKK NepeceyeHns ¢ NoJoWEeon dbyHaaMeHTa paBHOAEWCTBYIOWEN BCEX CUM 40 OCK COOpYXKe-
HUS;
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¥, — YAEMNbHbLIA BEC TPYHTA OCHOBAHWS, NPUHNMAEMbIIi HUKE YPOBHSA BOAbI CyHETOM €€ B3BELLMBAIOLLETo AeNCTBUS;
N, — BespasmepHoe 41cro, NPUHNMaemoe:
- AN NAOTHbIX neckoB — Ny = 1;
- ANS IMWHKUCTBIX TPYHTOB TYroNNacTUYHOW M MATKONNACTUYHON KOHCUCTEHLMIA NPW HEBLINMONHEHUN YCNOBUIA
popmynst (A7) unu (A.8) — Ny = 0;
- ANA oCTanbHbIX FPYHTOB — Ny = 3.
[ns BCeX rpyHTOB OCHOBaHMI coopyxeHui | n lknaccos Ny, Kak npaeuno, criefyer yToHHsITb No pesyribTaTam 9Kerne-
pYMeHTanbHbIX NCCNeaoBaHNM METOAOM CABUra LTaMMNOB B KOTIIOBAHAaX COOPYKEHWUN;
1, — noxasaternb Teky4ecTy;
tg v, — pacueTHoe 3HaueHne KosdpuLMeHTa caBnra;
tg v}, ¢> S, — PACHETHLIE 3HAYEHUS XapaKTEPUCTMK NPOYHOCTU FPYHTA OCHOBAHWSA C yH4ETOM CTENEHU ero KOHConNu-
Jauun noj HarpysKkon OT COOPYXEHUS K PacYeTHOMY MOMEHTY U BO3MOXHOIO MX CHUXEHWSI B 30He MpOMOpaxuBa-

HUs1 — oTTauBaHusi (Npw cTpouTenscTBe B CCK3);

CS — KO3MDDULMEHT CTENEHN KOHCONMMAauUnm,;

K — koahdUUMEHT hunbTpaumu;

€ — KO3hDULMEHT NOPUCTOCTU FPYHTA B €CTECTBEHHOM COCTOSHWY;

{y — BpeMsi BO3BELEHUA COOPYKEHUS,

o — KOSMMOULMEHT YNNOTHEHWSA; NPU €ro onpefereHnn yUnToiBaeTCH N3MEHEHre e U o, BO BCeM AnanasoHe name-
HEHUA Harpy3oK Ha OCHOBaHue;

Y~ YBENbHbIN BEC BOAbI;

hy — pacHeTHas TonwyHa KOHCONTMAMPYEMOro Crios.

Mpumevanunsn

1 3a BepxoByio rpaHb COOPYXEHUs CregyeT NPpUHUMaTh rpaHb, CO CTOPOHbI KOTOPOW OeNCTBYeT CABWralias
Harpyska, 3a HU30BY!0 FpaHb COOPYXEHUS — IPaHb, B HANPABIeHUN KOTOPOW NPOBEPAETCs BO3MOXHOCTL CABUIa.

2 YkaszaHusi HACTOALLEro NYHKTa He PacnpoCTPaHSIOTCA Ha cnyvau, KOraa 0CoBeHHOCTM KOHCTPYKLMM UIM COOpY>Ke-
HYS1 M reonorMYeckoro CTPOeHVs OCHOBaHWSA, a Takke pacnpeaeneHne Harpy3ok NnpegonpeaenstoT ryBuHHbIA CABU.

A.2.3 lMpw pacyeTe yCTONYMBOCTU COOPYKEHMWS MO CXEME NINOCKOro CABUTa 3a pac4eTHYIO NOBEPXHOCTL CABUIa Cne-
AyeT NpuHnMmaTb:

- NPV NIOCKOW NOAOLBE COOPYKEHWUST — NITOCKOCTB ONMPaHNsi COOPYKEHUA Ha OCHOBaHMe C 06s3aTenbHON Nposep-
KON YCTONHMBOCTM MO ropM3oHTanbHOM NOBEPXHOCTU CABMUIa, NPoXoasien Yepe3 BepXxoBoy Kpan nofowssl (Bbibop nnoc-
KOW ropusoHTanbHOM NoAoLLBLI coopyxeHusi TpebyeTt cneunanbHoro o6ocHoBaHus);

- TPY HANUM4YUM B NOAOLLBE COOPYXEHUS BEPXOBOrO Y HU30BOIO 3yObeB:

a) npu rnyBuHe 3anoxeHua Bepxoeoro 3yba, paeHow nnu 6onbwein HU3OBOro, — MIIOCKOCTh, NPOXOASALLYIO Yepe3
nogowey 3ybbes, a Talke ropu3oHTasnbHYI0 NNOCKOCTL, NPOXOAALLYIO N0 NoAoLBe BEPXOBOro 3yba;

6) npu rny6uHe 3anoxeHns HKU30BOro 3yba Gonee rNyGMHLI 3anoXeHUs BEPXOBOTO 3y6a — ropusoHTanbHyo
NNocKoCTL, NPOXOASLLYIO NO NOAOWBE BEPXOBOro 3yba (Npy aToM BCe Curibl CnefyeT OTHECTU K YKa3aHHOMN Nnoc-
KOCTW, KPOME CUN AABNEHNS BOAbI M NACCMBHOMO AAaBNEHUSA TPYHTA CO CTOPOHBLI HU30BOW IPaHn COOPYXKEHUS, KOTO-
pble HAANEeXUT OTHECTU K NMOCKOCTH, NPOXoAsiuen No Nogowse HU30Boro 3y6a);

- NPW HANNYUN B OCHOBAHUW COOPYXKEHUS KAMEHHOW NOCTENU — MIIOCKOCTU, NPOXOASILLME MO KOHTaKTY COOPYKEHUS!
€ NOCTENbIO, M MOCTENN C FPYHTOM; NPY HANUYKUW Y KAMEHHOW NOCTENY 3arnybneHuns B rpyHT crnegyeT paccMaTpuBaTh Takke
HAKNOHHbIE MITOCKOCTW UMK NOMaHbIe NOBEPXHOCTH, NPOXOAsLME Yepes MocTernb;

- MPW HANM4YMU B OCHOBAHWUM 30H, CNOEB UMK NPOCNOeK CNabbiX IPYHTOB, B T. Y. B 30HAX NPOMOPaXUBAHUS — OTTau-
BaHWs, criefyeT AONONHUTENBHO OLEHNBATE CTENEHb YCTOWYNBOCTU COOPYXEHUSI MPUMEHUTENBHO K PacHeTHbIM NNOCKOC-
TAM, NPOXOASILUM B 3TUX 30HAX UNU CNOAX.

A.2.4 Tlpu pacyete yCTOWYMBOCTU COOPYXEHUI No cxeme nriockoro casura (6e3 noBopoTa) Nnpyu ropu3oHTanbHoN
nnockoctu casura R = Rpl n F B popmyne (A.2) cnegyet onpeaensite no dpopmynam

Rp, =Plg g+ yGEpth + Ac,(su,,) + Rg, (A.9)
F=Tow* Egtw— Touw (A.10)
roe Rpl— pacqeTHOe 3HaveHue NpegenbHOro CONPOTUBNEHNsI NPU NITOCKOM caBure;

P — cymma BepTUKanbHbIX COCTABMAWMX PACHETHLIX Harpy3okK (BKMOYas NpoTUBOAABNEHNE);
t9 v}, €}, S, — XapPaKTEPUCTUKK NPOYHOCTN FPYHTA MO PACHETHOM NOBEPXHOCTU CABUIA, ONpeaensiemMble No ykasaHnsm
nyHKTa 6 HacTosAwero cranaapra (¢, S,); YHUTHIBAIOTCA TONMBKO Ha TOM YacTh NOWaAN OCHOBAHUSA, HA
KOTOPOW OTCYTCTBYIOT PACTAMMBAIOWNE HANPSIXKEHNS);
¥ — KOS DUUMEHT yCnoemnit paboTbl, yunTeiBaIOWUIA 3aBUCMMOCTL PEaKTUBHOTO AAaBNEeHUs rPyHTa C HU30BON
CTOPOHBI COOPYXEHUS OT TOPU3OHTASNBHOIO CMELLEHUSI COOPYXXEHUS NP NOTEPE UM YCTONHUBOCTH, NPUHN-
MaeMmbliii NO pe3ynbTatam SKCNepUMeHTanbHbIX UITM TEOPETUYECKNX UCCNEAOBAHUI; NPU UX OTCYTCTBUM
3HA4EHNE 7, PEKOMEeHAYeTCA NpuHUMAaTh pasHeiM 0,7 (npu cneunansHom o6ocHosanmum 0,7 <y, < 1,0);
E,, tw» E4 pw — COOTBETCTBEHHO PaCYETHbIE 3HAYEHWS TOPU3OHTANBHBIX COCTABASIOWMX CUIlbl NACCUBHOTO AABNEHNS
rPyHTa ¢ HU3OBOW CTOPOHbBI COOPYKEHUA N aKTUBHOTO AaBIeHUs! IPyHTa C BEPXOBOW CTOPOHbI;
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A — nnowage npoekuMn Ha rNoBEePXHOCTb CABUIA NOAOWBLI COOPYXXEHUs!, B Npefernax KOTOpoi yuuTLIBaeTcsi
cuernrneHue;
Ry — ropusonTanbHas COCTaBNSIOWas CUbl COMNPOTUBINEHUS CBaAM, aHKEPOB U T. A.;
F — pacueTHOe 3HavyeHue COBUIaloLLen CUnbi;
Thwr Tiw — CYMMbI FOPM3OHTANBHBLIX COCTABIAIOWMX PACHETHBIX 3HAYEHWI aKTMBHbLIX CWI1, ABACTBYIOWMX COOTBET-
CTBEHHO CO CTOPOHbI BEPXOBOM M HU3OBOM IPaHen COOPYXeHUS, KPOME aKTUBHOTO JaBIeHNs! TPyHTa.

A.2.5 B cnyyae, ecnu pacyeTtHas capuralowasi cuna F npunoxeHa ¢ 3KCLEHTPUCUTETOM B MNOCKOCTY MOAOLWBbI
eg> 0,05+/Ib, pacueT yCTOMUMBOCTM COOPYXEeHUii NPOM3BOANTCS NO CXEMe NNOCKOro CABMIa C NoBOPOTOM B nnawe (I u
b — pasmepbl CTOPOH NPSIMOYTONbHON NOAOLWBLI COOPYXeHUs ). MNpu 0QHOPOAHOM OCHOBaHK M PABHOMEPHOM pacnpege-
NEHNN HOPMATbHbBIX HAMNPSPKEHWI SKCLEHTPUCUTET € PacHeTHOMN CABUTAIOWEN CUMbl F onpeaensieTcsl OTHOCUTENBHO LeH-
Tpa TSXKECTU NOAOLWBLI COOPYKeHusi. Mpu HEOAHOPOAHOM OCHOBAHUM UMK HEPABHOMEPHOM pacnpeeneHnn HanpsHKeHui
3KCLIEHTPUCUTET e HEeOBXOAUMO ONPEeAensiTb OTHOCUTENBHO LEHTPa TSHKECTU dMIopbl pacnpeeneHHbiX no noaowse
COOpPYXXEHUsI NpederibHbIX KacaTeNbHbIX HAMPsDKEHU.

Cury npegensHOro CONPOTUBIEHNS NMPY NITOCKOM CABUIe C NOBOPOTOM B Nf1aHe Rp,y, = O‘tRp: cnegyet onpeaensTb no
MeToaukam, anpobupoBaHHBIM NPAKTUKON NPOEKTUPOBaHWKSI.

A.2.6 Pac4eTbl yCTON4MBOCTY COOPYXEHUM N0 CXeMe CMeLaHHOro CABUra cnegyeT NpoussoanTb 4N COOPYKEHWUN,
HECYLLMX BEPTUKASIbHYIO W TOPU3OHTAMNbHYIO HArPy3Kku 1 PACcrONOXeHHbIX Ha OAHOPOAHbBIX OCHOBaHWUAX, BO BCEX CNy4asX,
€cnu He cobnoaainTea yenosus, npuseaeHHsie B A.2.2 . [pu 3ToM ConNpoTuBneHne OCHoBaHNA casury R, cneayet npu-
HUMaTb paBHbIM CYMME CONPOTUBMEHUI Ha y4acTKax NiocKoro CABMIa u casura C BbINnopom.

LLinpuHa y4acTka casura C BbINOPOM 3aBUCUT OT b(b*), o, ( Gk ¥ No ¥ o, (COrnacHo A.2.2 HaCTOALWLEro NPUOXeHna).
30eck o, — cpeaHee HopMasbHOe HaNPSKEHWE B NOLOLWBE COOPYKEHUS, NPU KOTOPOM NPONCXOANT Pa3pyLieHmne OCHOBa-
HUS OT OAHOW BEPTUKaNbHOM Harpy3aku, ¥ y4acToK NoCKOro CABUIA OTCYTCTBYET, oy, U NPEAentbHOe KacaTenbHOe Hanpske-
HVe Ha y4acTke CABWra ¢ BbiNOPCM onpeaensioT MeToaammn Teopun npegensHoro pasHoBecus.

Mpu cMelwaHHOM CABUTeE C MOBOPOTOM B M1aHe NPEAENbHYI0 CABUTaIOLLYIO CUNY NPUHUMAIOT PaBHON o R, rae oy
onpegensoT B COOTBETCTBUM C A.2.5.

A.2.7 PacueT yCTOMYMBOCTN COOPYXeHUI no cxeme rmybuHHoro casura cnegyer npoussoaunTb:

- Ans BCeX TUMOB COOPYXEHUI, HECYLLUMX TONBbKO BEPTUKANBHYIO HarpysKy,;

- npwv HecobnwaeHun yenoeun A.2.2 — Ons COOPYXeHUN, HECYLMX BEPTUKANbHYIO N TOPU3OHTaNbHYIO Harpysku,
pacnonoXeHHbIX Ha HEOQHOPOAHbBIX OCHOBAHUSX.

A.2.8 PacueTbl yCTOWHMBOCTU COOPYXEHWI Ha OQHOPOAHBIX OCHOBAHUAX N0 CXeme rnybuHHoro casura gonyckaeT-
CS1 MPOU3BOANTE METOAAMU TeOPUK NPefenbHOro PaBHOBECHS], 8 HA HEOOHOPOAHbBIX OCHOBAaHUSIX — METO[aMm, onepupy-
IOWKUMN pacHNeHeHHOW Ha 3MeMeHTbl NPU3Mon oBpyLieHnsl, CABMIaeMoN Mo JIOMaHbIM UMK KPYIMOUWUNMHAPUYECKUM
MOBEPXHOCTSAM CABMIa.

A.2.9 YCTOMUMBOCTL COOPYXEHWN | Knacca peKOMeHAyeTCsl OLEHUBATD TAKKE C NOMOLLbIO YNCITEHHOTO MOAENUPO-
BaHUs pa3pylueHusi ocHoBanus. HanpskeHHo-gedopmuposaHHoe coctosHme (HIOC) cuctembl coopyxeHme — OCHOBa-
HUe npu TakoM mMogenupoBaHun cnenyert onpegensaTb no HEMNUHEWHbBIM MOgensaM TpyHTa, Aalolum CTatnyecku
JonycTumbie (yaoBneTeopsiowme npeferibHbIM YCroBUSIM M YPaBHEHVSIM PaBHOBECUS) NONs Hanpsbkeuuid. NapameTpo
HenMHeNHbIX Mofenen rPyHTa Ha3Ha4aTCst No HOPMaTUBHbLIM 3HaYEHUAM AedOPMALMOHHBIX ¥ PaCHETHLIM 3HAYEHNUSIM
MPOYHOCTHBIX XapakTepUCTUK IPYHTOB OCHOBAHUSA.

Ons yncneHHoro mogenupoBanus paspywenusi rnpu pacdete HAC cucrembl NponopumMoHArnbHO YBENMYUBAIOT
OeViCTBYIOWME Ha COOpYXXeHVEe Harpys3ku Miv YMEHbLUAIT 3Ha4YeHWs NMPOYHOCTHLIX XapakTepucTuk rpyHTa ¢ u C go
HacTynmneHna COCTOAHNA NpeaentHoro paepHosecna. O HacTynNeHMn pa3pyLieHns NPy Takux pacyerax cnegyer cyauTb
Mo MOMEHTY Pe3KOro pocTa PacHeTHbLIX CMELLEHWUI Unu OTCYTCTBUIO CXOOQMMOCTU UTEPaLMOHHOro npouecca. JocTurHy-
ThI K MOMEHTY paspylieHnsi KOshPULMEHT neperpysku NnpuHUMaeTcs B KayecTee KoaddnumeHTa yCTonumBocTu.

A.2.10 TMpwu pacuyeTe yCTOMHMBOCTU COOPYXXEHUIM HA OCHOBAHUSIX, CIOXKEHHbIX TbIfIeBaTO-IIMHUCTLIMU TPYHTaMK
€O CTeneHbto BraxHocTn S, > 0,85, u koahduLmeHTa CTeneHy KOHCONMAaaummn 03 <4, cnepyeT yuMTbiBaTb HeCTabunuam-

pOBaHHOE COCTOSIHUE IPYHTa OCHOBaHWS OOHUM U3 ABYX NPUBEAEHHbIX HUXe crnocoboB:

- MPVHUMAaA XapakTepucTUKK NPOYHOCTU tg @ > j 1 €, COOTBETCTRYIOLUME CTENEHN KOHCONMAALMN TPYHTA OCHOBA-
HUSA K pacyeTHOMY MOMEHTY (T. €. MOSTHbIM HAMNPsHKEHUIM) Ui S, > 1, ¥ HE yumTbIBasi Npu 3TOM B pacyetax Hanuuue
M3BbITOMHOrO NOPOBOFO AaBIeHus!, 0BYCrNoBNEHHOro KOHCoONMAaauue rpyHTa;

- YuUMTbIBAA NO NOBEPXHOCTM CABMIA AeNCTBME n3DbITOMHOIO NOPOBOFO AABIEHUSA, BO3HMKAIOWEro Npy KoHconuaa-
Lyu rpyHTa (onpegensieMoe 3KCnepuMeHTanbHbIM UKW PacHeTHbIM NMYTEM), ¥ NPUHUMAs XapakTepUCTUKM NPOYHOCTY tg ¢
M ¢, COOTBETCTBYIOWME NOMHOCTLIO KOHCONMUANMPOBAHHOMY COCTOSAHMIO PYHTA (T. €. 3thheKTUBHBIM HanPAXEeHNAM).

A.2.11 Tpw pacyeTax yCTONUMBOCTN COOPYKEHUI HA BOAOHACHILLEHHBIX HECKanbHbIX OCHOBaHUAX, BOCIPUHMMAIO-
LWMX KPOME CTaTUHeCKNX TaKKe OUHAMUYECKNE Harpy3kv, Crefyer yunTolBaTbh BAUSHUE NOCNEAHNX Ha HECYLLYI0 ¢nocob-
HOCTb TPYHTOB, OOYCroOBMuBaLlee CHWXeHWe (NPOTMB OMNPeferieHHOro B CTaTMHECKMX YCMOBUSIX) CONPOTUBNEHUS
HeApEeHMPOBaHHOMY CABUTY CBA3HbBIX IPYHTOB {CM. 6.8) u BO3HUMKHOBEHUE U3DbITOYHOIO NOPOBOFO JaBEHUS B HECBA3HBIX
rpyHTax. M3bbiTouHoe NOpoBOE AaBNEeHWE NPY 3TOM onpeaensioT nmbo pacyeTHbIM NyTem, Nbo No pesynbraTam sKcrne-
pUMEHTAarbHbLIX NCCNEeAoBaHWM.
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A.3 PacueT yCTOWYMBOCTHU COOPYXKEHMW Ha CKanbHbIX OCHOBAHMAX

A.3.1 PacyeTbl yCTOMYMBOCTHM COOPYKEHWI HA CKanbHbIX OCHOBAaHMSAX, CKanbHbIX OTKOCAX ¥ CKNoHax creayeT npo-
M3BOAMTb MO CXEMaM CABMIa Mo NoCK1M UM NOMaHbIM PacyeTHbIM NOBEPXHOCTAM. [1py 8TOM onpeaensiowmMmn SBNsI0T-
Csl pe3ynbTaThl pacyeTa Mo TOM CXeme, KOTopas NoKasbiBaeT HAVMEHbLLYIO HAOEeKHOCTb COOPYXeHUa (OTKOCa, CKNoHa).

s 6eTOHHbIX M Xerne306e TOHHBIX NOANOPHbLIX COOPYXEHUI (MCKIoYasi BOAONOANOPHbIE ) Ha CKalbHbIX OCHOBaHUSX
crieayeT Takke paccMaTprBaTb CXemy NnpeaeribHOro NOBopoTa (OrNpoKMALIBAHUS).

[MNpwv NNocKo pacHeTHOW NOBEPXHOCTM CABUIA CriedyeT YHUThIBaTh BO3MOXHbIE CXeMbl HapyLLIEHUS YCTOMHUBOCTH:

- NOCTynaTenbHbIA CABUT;

- CABWI C NMOBOPOTOM B MaHe.

Mpv nomaHoi pacHeTHOV NOBEPXHOCTY COBUIa YYUTHIBAIOTCA BO3MOXHbIe pacHeTHbIe CXeMbl:

- caeur eponb pebep nomaHol NOBEPXHOCTU (NPOAOIBHBIN);

- CABMI nonepek pebep NoMaHoM NOBEPXHOCTH (MONepeyHbilt);

- CABMI nog yrnom K pebpam nomaHon noBepxHOCTHU caBura (KOCcon).

Mpw BeIBOPE pacHeTHON CXeMbl CreayeT NCXOANTE U3 CTATUHECKM U KMHEMAaTUYECKM BO3MOXHbIX CXEM NOTepy yCTOM-
UYWMBOCTM COOPYKEHUS U HAPYLLEHWS MPOYHOCTY OCHOBaHWSA. CnesyeT y4ecTb, YTO ONacHbIMY MOTYT SIBISITbCS KaK MOBEpX-
HOCTY, NPUBS3AHHbIE K Pa3rMYHbIM KOHTYpam ocrnabrieHns (KOHTaKTy COOPYXEHUs C OCHOBaHUEM, CUCTEMAaM TPELLWH 1nn
eAVHUYHBIM TPeLWMHaM, pasnomam, 3oHam ApobneHusi B CKaribHOM MaccuBe), Tak 1 NOBEPXHOCTU, NPOXOASLLME BHYTPU
TPELLMHOBATOrO CKanbHOrO MacCcvBa B HanNpaeBneHusiX, He COBMaatoWmx ¢ TpeLHamm.

B 3aBMCUMOCTM OT KOHKPETHbIX YCIIOBWI CredyeT paccMaTpuBaTh BO3ZMOXHOCTE NOTEPH YCTOWHMBOCTY COOPYKEHUS
UMK C YacTbio OCHOBaHUS Unn Be3 Hero.

A.3.2 PacueTsl yCTONYMBOCTHM BCEX BUAOB BETOHHBIX COOPYKEHUI HACKaNbHbLIX OCHOBaHUN ABNAIOTCS hOPMON Npo-
BEPKU NPOYHOCTH Ha COBWI KOHTAKTa COOPY>KEHUS1 C OCHOBAHUEM WUIM CaMOTr0 OCHOBAaHUS 1O rMYGUHHBIM NOBEPXHOCTAM.
MoTeHuManeHo onacHsiMW MOFyT ObiTh NMOBEPXHOCTY CABWUra, NPOXoasiume:

a) no obnacTu KOHTaKTa COOPYXEHUS C OCHOBaHUEM;

6) BHYTPU OCHOBaHUs,;

B) YaCTU4YHO NO 0BNacTh KOHTaKTa u YaCTUYHO BHYTPU OCHOBAHMUSI.

Mpv aTOM CnegyeT y4nUTbIBaTh, HTO NOBEPXHOCTL CABUIa, yKasaHHas B nepeuncrieHum a), Hanbonee BeposTHa ans
COOPYXEHNI Ha OCHOBaHWUAX NPENMYLLECTBEHHO C FOPU3OHTaNbHOM (MK 6IM3KON K rOPU3OHTanNbHOM) NOBEPXHOCTLIO KaK B
npegenax KOHTaKkTa ¢ COOPY)XeHWUeM, Tak U BHe ero (4Ns rpaBuTauMoHHbIX M KOHTPGOPCHbIX MMOTUH, NOANOPHLIX CTEH Y
Aap.). Bugel nosepxHocTel caeura, ykasarHole B nepeumncrieHusix 6) u ), Hanbonee BepoaTHLI st COOPYXeHWUN, BO3BOAN-
MbIX B Y3KUX YLLESTBSIX UM UMEIOLLMX 3arfy6reHHyIo B OCHOBaHWE NOAOLWBY, B T. Y. NA IPaBUTALUMOHHBIX U aPOYHbIX FI10-
TUH, NOAMNOPHLIX CTEH, HA KPYTbIX CKMNOHAX W T. A, @ TAKXKe Npu CTYNeH4YaTon NoAoWBe COOPYKEHUS!.

A.3.3 Buibop cxembl HapylweHUsi YCTOMYMBOCTU COOPYXEHUSI UM OTKOCA (CKITIOHA) M onpeerieHne pacyeTHbIX
NoBepXHOCTEN cABUra creayeT AenaTh, MICXoAs U3 aHanm3a uHXeHepHO-FeonomyeckuX CTPYKTYPHBIX MOZENen, OTpaxalo-
LLMX OCHOBHbIE 3MeMEeHTbI TPELLMHOBATOCTHU CKarbHOro MaccuBa (OpUEeHTUPOBKY, POTSXEHHOCTb, MOWHOCTD, LWEPOXoBa-
TOCTb TPELMH, UX YacToTy U T. 4.) U Hanu4Me ocrnabneHHbIX Npocroes u obnacTei.

Mpu oLeHKke YCTOWYMBOCTU CKarbHBIX OTKOCOB HEOBX0AMMO MMETHL B BUAY, YTO Xapakrep ux obpylueHusi B 3Haun-
TeNnbHOW CTEneHn onpeaensieTcsi reonormyeckuMm CTpoeHnem (CTPYKTYPOMN) M FeOMEeXaHUYECKMMMN XapaKkTepucTukamm
cKarnbHOro Maccuea, Ha CCHOBaHUM aHanu3a KOTOPbLIX AErNaeTcsl pacyeTHasi CXemMa U NPUMEHSIETCS METOZ, pacyeTa.

ns ckanbHbIX OTKOCOB NOTEHLMAarbHO ONacHbIMY ABMNSHOTCS MOBEPXHOCTY ocnabrneHns CKanbHOro Maccuea (Tpe-
WMHbI, cnabble Npocrnoun, TEKTOHUYECKUE 30HbI U T. 11.).

A.3.4 Tlpu oueHke yCTOMYMBOCTM OMOPHbLIX 6EeperoBbiX MAcCUBOB MMAPOTEXHUYECKUX COOPYXEHUH (Hanpumep,
apOyHbIX NNOTWH) NGB0 MIo6GbIX APYIUMX CKanbHbIX MACCUBOB NPU JIOMaHOM NOBEPXHOCTU CABWIA, i€ CMeLLeHe MaccuBa
MOXeT BbiTb paCCMOTPEHO COCTOSILLMM U3 NiepeMeLLeHNI B ABYX B3auMHO Nepecekaloyxcs HarpaeneHusx, Heobxoaumo
paccMmaTpuBaTth COABWI NOA YINOM K pebpam rnomaHon NoBepXHOCTY (NPOLONbHO-NONEPEYHbIN CABWT).

MeTog oueHKM YyCTOMYMBOCTU GeperoBbiX YIOPHbLIX MACCUBOB [OIMKEH OCHOBBLIBATLCSI HA CIEAYIOLMX UCXO4HbIX
NONOXEHNSIX:

- pacyeTHble OrnopHbLle CKarnbHbIe BroKKM paccMaTpUBalOTCst Kak HEM3MeHsieMoe TBEPAoe Terno;

- B pac4yerax YHNUTBIBAIKOTCA CUnbl bes y4eTa ux MOMeHTOB;

- PasnoXeHue FraBHOrO BEKTOPA MPUIOXEHHBIX K DrOKy akTMBHBIX CUIT HA COCTABSISIIOWME TIPOU3BOOUTCSI HA
HanpaeneHnsi HopMariew K rMIOCKOCTAM CABUIA U NMUHUK NX NepeceveHuss;

- yCroBuewm, onpegensiowmnm KWHeMaTyKy CMELLEHNS MacCMBa, COCTOSILLLEro M3 BUPTyaribHbIX NepeMeLLeHuii B ABYX
B3aMMHO nNepecekatromnxcs HanpapneHusx, ABNAeTCA HanpasneHne rmaBHOroc BeKTopa npuoXeHHbiX cui nog yrnom K
pebpam nomaHon NOBepXHOCTH cABUra (MPOAOIIbHO-TIONEPEUHbIV CABWT);

- YCroBueMm 4nA nepexona oT cABWra no rpaHsiM ABYrPaHHOrO Yrna BAOMb NIMHUK MX NEePECEeYEeHUN K CABUIY N0 OQHON
13 NIMOCKOCTEN SBMSIETCS PABEHCTBO HYIIIO UK OTPULLATENBHOE 3HAYEHME COCTABIISIIOLLEN ITIABHOTO BEKTOPA MPUITOXeH-
HbIX CUIT, HOPMaITbHOW K APYron u3 NnockocTen COBura;

- HaaexHOCTb BeperoBoro ynopa onpegensieTcsi pe3ynbTaTtoM pacyeta HauMeHee YCTONYMBOrO U3 BbiAENEeHHbIX
6nokos..
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A.3.5 OueHKy ycTOM4MBOCTU COOPYKEHWI Ha CKarbHbIX OCHOBAHUSIX, CKalNbHbIX OTKOCAX U CKIIOHAaX AonyckaeTces
Takke NPOU3BOANTL HA OCHOBE 8Harnu3a pesynbTaToB PACHETOB HAMNPSKEHHO-AE(OPMUPOBAHHOIO COCTOSIHUS CUCTEMbI
OCHOBaHWE — COOPYXKeHue.

A.3.6 lNpwn pacyeTe yCTOMYMBOCTU COOPYXKEHUN U CKanbHbIX CKNOHOB NO CXeme cAsura Baonb pebep nomaHomn
NoBepXHOCTH (NPOAONBHBIN CABUI) Hanbonee YacTo BCTPeYaeTCs CryYan CABUra pac4eTHoro 6noka no Asym nnockoCTsIM,
o6pasytoLwmm gBYrPaHHbIf yron, B HanpaeneHuu B4oss ero pebpa. [laHHan pacyeTHas cxema npyMeHnMa Ansi CKansHoro
MaccvBa U COOPYXeHUsi, paccMaTpMBaemoro Kak eguHoe Teepgoe Teno. Cunbl, BO3aencTByowme Ha pacyeTHbIi 6110k
npramMbl 06pyLLEHWA B KaKOR-NMBO TOUKe UMW 30HEe, MPYHUMAIOTCS Kak e CTBYoLWMe Ha BeCb Bok B Lenom. [pu oueHke rno
[aHHOW CXeme yCTOMHYMBOCTM OMOPHbIX BeperoBbiX MacCUMBOB MMOPOTEXHUYECKUX COOPYXKEeHWUI (HanpumMep, apoyHbIX Mo~
TUH) BO3MOXHO@ CMeLLeHVe pacyeTHoro 6roka nonepex NpuaMaTUyecKon NOBEPXHOCTU caBwvra (nonepek petep) He yuu-
TbiBAGTCA.

BenwvuuvHel, Bxogsiwime B kpuTepuansHoe ycnosune (popmyna (A.2), Heobxogumo onpegensTs no hopmynam

F=T, (A.11)

a (A.12)
R=Y (Ptg Qi t G iA) HEgt Ry,
i=1

rae F, R — cornacho cdopmyne (A.2);
T — aktusHas copuraowas cuna (NPoeKkuus paBHOAESNCTBYIOLWEN PACYETHON HArpy3Kky Ha HanpaeneHue
casura);
P, — paBHOAGWCTBYIOLLAs HOPMATbHBIX HAMPSDKEHUI (CUIN), BOSHUKAIOLWMX HA i-M y4ACTKE NOBEPXHOCTH CABU-
ra OT pacHeTHbIX Harpy3okK;
Rg - CUNA COMNPOTUBIMNEHUSA, OPUEHTUPOBAaHHAsA NPOTUB HanpaeneHns CABUIa, BO3HUKAIOWAA OT aHKePHbIX
yeunuw, u T. a.;
N — YNCNo y4acTKOB NOBEPXHOCTY CABWIa, Ha3Ha4aeMoe C y4eTOM HeOAHOPOAHOCTY OCHOBAHUSA MO MPOoY-
HOCTHbLIM 1 AeDOPMaUNOHHbIM CBONCTBAM,
tg @, ; ¥ €| ; — PacHeTHble 3HaYEHNs XapaKTEPUCTUK CKaNbHbIX TPYHTOB AN /-I0 y4acTka pac4eTHOM NOBe PXHOCTU CABM-
ra, onpegensemMbie B COOTBETCTBUN C HACTOALLMM MPUIIOXEHNEM,;
A; — nnouwiadb /-ro y4acTka pac4eTHOW NOBEpXHOCTU CABUTa;
E,— pacyeTHas cuna ConpoTUBIEHNs YNIOPHOro Maccusa (06paTHOM 3acbinku), ONpeaensemas CornacHo
A.3.7.
A.3.7 PacveTHOe 3HaueHWe Cunbl CONPOTUBMEHUS YNOPHOFO Maccusa Wiy oBpaTHbIX 3aCbiNOK ONpeaensTcs no
dopmyne
E, = yng,d, (A.13)
rae Ep’d — pacyeTHOe 3HauYeHne CUMbl MACCUBHOIo COMPOTHBINEHNS.
Ilns ynopHoro maccusa, cogepiallero noBepxXHocTy ocnabneHns, rno KoTopsIM 4aHHbIA MaccnB MOXeT BbiTb caBu-
HYT, 3Ha4eHue Ep,d cnegyet onpegensite 63 yuyeta xapakrepycTuk tg ¢ U ¢ nNo yrnopHoM rpaHu no opmyne

C1, Acos®l, 1 (A.14)

Epa=Quglat o) ¥ oo m S
- d glo + @) cos(a + ¢ yy)

rae Q — BeC NpY3msl BbINOPa;
A — nnowagk NOBEPXHOCTU CABUra NPU3Mbl BbINOPA;
oL — YIroI HaKnoHa roBepxHOCTU cABUra (NNOCcKocTn ocnabnexns) Npuamosl BLINOPa K FOPUSOHTY;
tg ¢ | ¥ C, ) — pacyeTHbIE 3Ha4EHNs XapaKTEePUCTMK FPYHTOB MO NOBEPXHOCTM cABMra (BbINOpa);

Y& — KO3MdBULMEHT yenosuii paboTsl, NPUHUMaeMbIv B 3aBMCUMOCTU OT COOTHOLLIEHUs1 MoAynewn aedopmaumm
rpyHTa ynopHoro maccusa (o6patHoit saceinku) E¢ v ocHoBanust E;npu:
EJE;20,8y,=0,7;
EJE;<01vc=E,/E, 4
0,1 < EJ/E; < 0,8y; onpeaenseTcs NUHenHoN UHTepnonaumen;

E, — paeneHune nokos, onpegensemoe no opmyne

_th? v (A.15)
2 -y’
rae y — yAenbHbil BEC PyHTa YOPHOro Maccusa (0BpaTHON 3achinku);

v — KO9(hpULMEHT nonepeyHoit fedopmaLmm rpyHTa YNopHOro Maccuea;
h — BbicoTa ynopa Ha KOHTaKTe C COOPYXXEHNEM UM OTKOCOM.

MpumevyaHus

1 ConpoTuBreHve ynopHOrO MaccuBa crieyeT y4WTbiBaTh TOMBbKO B ciiydae obecrieyeHusi NOTHOTO KOHTaKTa
COOPYXEHUSI UINN OTKOCA C YMOPHbLIM MaCCUBOM.

2 Cwny E, 4 cneayeT npuHMMaTe rOPU3OHTaNIbHON HE3aBMCHMMO OT HaKMOHa YNOPHOWM IpaHn Maccuea.
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A.3.8 TMpupacyeTe yCTORUMBOCTY COOPYKEHNI U CKaNbHbLIX OTKOCOB (CKITOHOB) N0 CXEMe CABUra ¢ NoBOPOTOM B nna-
He cneayeT YYUTLIBaTh BOSMOXHOE YMEHbLIEHUE COMPOTUBIEHUS caBUry R NpOTUB 3HAYEHUI CUT, YCTaHaBNVBAEMbIX B
npegnonoXeHWn NOCTYNaTenbHOro ABMXEHUSI.

A.3.9 PacueTbl yCTOWUMBOCTU COOPYKEHUI N CKANbHbLIX OTKOCOB (CKIIOHOB) N0 CXeMe NornepeyHoro casura criegyeT
NPOU3BOAUTL MYTEM pacyneHeHusi NPUaMbl 00PYLLEeHNA (COBUIAa) Ha B3aUMOLENCTBYIOLLME SNEMEHTHI.

PacuneHexne npuambl o6pyLleHna (CABUra) Ha anNeMeHTbl credyeT Npou3BoaNUTL B COOTBETCTBUM C XapakTepoMm
NOBEPXHOCTU CABMTa, CTPYKTYPOW CKanbHOro Maccuea NnpuaMbl U pacnpegeneHmem gencTBYoWmMX Ha Hee cunn. B npegenax
KaXXJ0r0 3NeMeHTa Mo NOBEpPXHOCTU CABUIa XapakTepUCTMKM NPOYHOCTU CKanbHOMO rPyHTa NPUHWMAIOT NOCTOAHHBLIMM,

BiGop HanpasneHuit pacuneHeHns Npuambl 00pyLeHns (CABWUIa) Ha aneMeHTb U pacieTHOro MeToga crnegyeT npo-
M3BOAMTL C YHETOM FeonorMyeckoro CTpoeHusi Maccuea. [1pu Hanuyun nepecekalowmx npuamy obpywenust (copura)
noBepxHocTel ocnabnexust, No KOTOPbIM BO3MOXHO JOCTUXEHWE NpeaerbHOro paBHOBECUS NPU3MbI, NNOCKOCTU pasgena
MeXay anemeHTamu criegyet pacnonarartb Nno 3TMM NOBEPXHOCTAM ocnabnexums.

PacueT ycTONYMBOCTM COOPYKEHMI M CKanbHbIX OTKOCOB (CKIMOHOB ) NO CXEMe NoNepeyHoro CABUra B yCrnoBmsX Ninoc-
KOW 3afaqv cnegyeT Npou3BoamuThb B 3aBUCMMOCTM OT BbIOpaHHOro HanpaeneHws pacyiieHeHus NpuamMbl 06pyLueHns (casu-
ra) Ha B3aumogevncTeylowme anemMeHTsl No nbomy pacyeTHOMY MeToay, YAOBNETBOPSIIOWEMY YCIOBUSIM paBHOBECKS B
npegenbHOM COCTOSIHUM KaK 1151 KQKAO0ro pacHeTHOro aneMeHTa (rpynnbl 3NeMeHTOB) NPY3Mbl, Tak v Ans Bcel NpuamMb
o6pyuweHun (cagura) B Lenom. [lonyckaeTcsi UCMonb3oBaTh A1 PacHeTOB YCTOMYMBOCTU MeTObl, HE OTBevallme B
NonHon Mepe BbilenprBeAeHHbIM YCIOBUSIM, OOHAKO0 AaHHbIe MeTOAbI JOMKHbB! OblTh NPOBEPEHb! HA NPaKTUKE U JOSNKHbI
MCMNONb30BaTLCS B TEX Npeenax, Koraa pesynbTaTbl pacHeToB NO HUM COTFacyloTes ¢ pesynbTaTamy pacyeToB yeTon4u-
BOCTM MO MeToAam, YAOBNEeTBOPSIOWMM BCEM YCNOBUAM PABHOBECUS B NPeeribHOM COCTOSIHUM.

A.3.10 [1ns oLeHKM YCTONUMBOCTM COOPYKEHNM Ha CKanbHbIX OCHOBAHUSIX U CKanbHbIX 0TKOCAX, OTHOCUMBbIX K | Knac-
CY, NPU CIOXHbIX UHXEHEPHO-TECNOrMYECKMX YCINOBUAX B JOMNOITHEHUE K pacyeTy creyeT NPOBOAUTL NCCreaoBaHns Ha
mMogensix.

[Mpu aKkcnepuMeHTanbHbIX UCCNEAOBaHNUAX B MOAENSX OCHOBAHUI COOPYXEHWUI NN CKarbHbIX CKIMOHOB B COOTBET-
CTBMM C MEXaHWYECKMMM YCIOBUAMM Nogobus (nopoa HaTypbl 1 MaTepuana Mogernu) 4oMmKHbI BOCMNPOU3BOAMUTLCS TakKe
Hanmbonee BaXxxHble 0COBEHHOCTN HATYPHOIO MAacCMBa: CTPYKTYPa CKanbHOro Maccuea, ero Heo4HOPOAHOCTE M aHW30TPO-
nus 2ehopMaLMOHHBIX U NMPOYHOCTHLIX CBONCTB. [1pn 3TOM B NepBYy10 o4epeab AOMKHbI HAXOAUTL OTPaXeHve NoTeHUuMarb-
HO onacHble HapyLeHns (TPeLlyHbl, Pasnombl U T. 4.) HATYPHOTroO Maccuea.
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Mpunoxenne b
(o6s3aTenbHoe)

MpoeKkTMpoBaHue OCHOBAHWUIA FTMAPOTEXHUYECKUX COOPYKEHUN

B.1 PacueTb ocHOBaHWI TMOPOTEXHUHECKUX COOPYXeHUI cnedyeT NPOu3BCcAuUTe NO ABYM rpynnam npegenbHbiX
COCTOSIHWMN,

[enexune pacueToB Ha ABe rpynnbl NpeaenbHbIX COCTOAHUIM YN TbiIBAET XapaKrep BO3MOXHbIX NOCNEACTBUI Npu
[OCTUXEHMM COOTBETCTBYIOWEro NpeaernbHOro COCTOAHUS.

MeHbLluas 3HauMOCTh BO3MOXHbIX NOCNEACTBUN NPV OCTUXEHWM NPeAenbHbIX COCTOSIHUI BTOPOW rpynfibi No cpas-
HEHUIO C NPeAenbHbIMU COCTORAHUSAMM NEPBOW IPYIMb YYUTHIBASTCH PernamMmeHTaume COOTBETCTBEHHO U MEHEE XECTKUX
pacyeTHbIX ycrioBuid. B cBasm c atum B cbopmyne (1) ipyHuMaloTes cnegy iowwme sHaveHns Koo uumneHToB HageXHOCTH:

a) Anst nepsovi rpyrnsi NpedenbHbiX COCTOAHWUI:

1) v, ansi coopyxenuii |, Il, Il n IV knaccos cooTeetcTeeHHo paseH 1,25; 1,20; 1,151 1,10;

2) ), NPUHUMEETCS PaBHbIM:
- AIs OCHOBHOrO codeTtaHus Harpysok — 1,00;
- Anst ocoboro coHMeTaHusa Harpy3ok, BKoYaoLWmx ocobbie Harpysku NOBTOPAEMOCTLIO oAuH pa3 8 100 unu
meHee net, — 1,00;
- Ans 0coBoro coueTaHws HarpysokK, BKMYatoWwmux ocobbie Harpyaky NOBTOPAEMOCTBIO peXe YeM OAMH pas B
1000 neT (B T. 4. ceicMu{eckme Harpysku ypoeHs MP3), — 0,90;
- AN 0coboro CoveTaHUs Harpy3okK, BKIOYAIOLLMX CECMUYECKYIC HAarpy3Ky Ha YPOBHE NPOEKTHOTO 3eMneTps-
CEHNA 1 Ha YPOBHE MAKCUManbHOro pac4eTHOro 3eMneTpAceHust, cneayeT NPUHATL PaBHbIM COOTBETCTBEHHO
0,95 n 0,85 cornacko Cl158.13330, CI1 14.13330 u [3];
- ANs coYeTaHns Harpysok B nepnofbl CTpouTenscTsa n pemorra — 0,95;

6) ans BTOPOI rpynnbl NpeaenkHbIX COCTOAHWIA BO BCEX Cnydanx v, = v, = 1.

3HaueHus KoathhULNeHTa v, PErnNamMeHTUPYIOTCs B 3aBUCMMOCTY OT BUAOB COOPYXEHNI, GCHOBAHWUIA 1 PACYETOB B
COOTBETCTBYIOWMX pasgenax HacTosALWero craHgapra.

B.2 Pacuetbi no nepsoi rpynne npegerbHeIX COCTOSHUN A0MKHbI ObiTh NPOM3BEAEHbLI ATSI NCKITIOHYEHUS Crieayio-
WX NpefenbHbIX COCTOSIHUIA, COOTBETCTBYIOLLMX NOMHON HENPUIOAHOCTY K SKCTINyaTaumm:

- TOTepy OCHOBaHWEM Hecyleln crnocoBHOCTH, a COOPYKEeHNEM — YCTOMUMBOCTH;

- HapylweHwi oben dunbTPaLMOHHON NPOYHOCTI HECKArbHBIX OCHOBAaHWUI, a TAKKe MECTHOW PUNbTPALUMOHHON
MPOYHOCTU CKaNbHbIX U HECKambHbIX OCHOBAHWI B TEX CMyYasnx, Korga OHU MOTY T NPUBECTY KNOSIBIIEHUIO COCPEA0TOYEHHbIX
BOZOTOKOB, NIOKaNbHbLIM Pa3pyLLieHVsIM OCHOBAHMA U APYIMM NOCNeACTBUSIM, UCKITIOHAIOWMM BO3MOXHOCTL AanbHelluen
3KCNNyaTauuy COOPYXEHUSsT;

- HapyleHWi NPOTUBOMUIbTPALIMOHHBIX YCTPOINCTE B OCHOBaHWM UMW WX HEAOCTATOUHO athdeKkTuBHON paboTbl,
Bbl3bIBAIOLMX HEOOMYCTHMbIE NOTEPU BOZAb!I N3 BOAOXPaHMITULL, M KAHAMNOB UK NOATONNEHNE u 3abonaumBanne TeppuTo-
puii, 0O6BOAHEHNE CKITOHOB U T. 4.;

- HEepaBHOMEPHbIX NepeMeLLeHNI pasinYHbIX y4acTKOB OCHOBAHUS, Bbl3blBaOWMX PA3pYyLWEHUst OTAENbHbIX YacTen
COOPYKEHWI, HeJONYCTUMbIE MO YCITOBMAM UX AarbHenLWen skennyaTaumm (HapyweHve saep, 9KpaHoB v ApYyrvx NpoTUBO-
OUNBTPALMOHHBIX 3NEMEHTOB 3&MIsHbIX MNOTUH ¥ Aamb, HEJONYCTUMOE PackpbiTUe TPewmH BETOHHLIX COOPYXeHWUH,
BbIXOZ U3 CTPOA YMIOTHEHWUIA LWBOB U T. 1.).

Mo npegenbHbIM COCTOSIHUAM NMEPBON FPYIbI CrieAyeT TAKKe MPOU3BOAUTD PacyeTbl NPOYHOCTY U YCTOWUMBOCTH
OTAENbHbIX 3NIEMEHTOB COOPYXEHUI, 8 TAKKE PacHeTbl NepeMeLLEeHU KOHCTPYKLWUIA, OT KOTOPbIX 3aBUCUT NPOYHOCTb WK
YCTOWHMBOCTL COOPYXKEHUS B LEINOM Wi €r0 OCHOBHbLIX 31IEMEHTOB (HanprumMep, aHKePHbIX ONOP LWIYHTOBLIX MOANOPHbLIX
CTeH).

K nepBoii rpynine npeaernbHbiX COCTOSHUMA AOMKHbI ObITb OTHECEHbI TAKKE PACUETbI NepeMeLLEHNI COOPYKEHNIA UK
UX KOHCTPYKTUBHbBIX SNEMEHTOB, NOBEAEHNE KOTOPbIX MOXET NPVBOANTE K HEBO3MOXHOCTU SKCRTyaTaumm TEXHONormuyec-
KnX cuctem obbekra.

OTKOCbI, pacrnonoXeHHble B HEeNOCPEACTBEHHOM BAN30CTM OT COOPYXeHUI 1 B MECTax NpUMbIKaHUs: NOCNeaHUX,
DOIMKHbBI PACCYUTBIBATLCS HA YCTOMYMBOCTL MO NEPBOW rpynne npeaeribHeX CoCTosHUA. ECnv noTepst yCTONUMBOCTY TaKMX
OTKOCOB He NPUBOOUT COOPYXEHNE B COCTOAHME, HEMPUIOAHOE K SKCASyaTauum, TO pac4eTbl OTKOCOB NPOU3BOAATCS Mo
BTOPOW rpyrne npeaerbHbix COCTOAHWUMA,

PacyeTbl No BTOPON rpyrne npegenbHbIX COCTOSHUIA JOIMKHbI ObiTh NPOU3BEAEHbI 15 UCKITIOUEHUS CreayoLWmX
npegenbHbIX COCTOSHKUIA, 06YCNOBNMBAIOLLMX HENPUTOAHOCTE COOPYXXEHUIA Y X OCHOBAHUI K HOPMarbHOW 3KCrnyataumm:

- HapyuweHui MeCcTHOW MPOYHOCTH OTAEIbHbLIX 0bnacTer OCHOBaHWS, MPUBOASILLMX K MOBBILLEHNUIO NPOTUBOJaBIe-
HWSA, YBENMYEHUIO (PUNBTPaLMOHHONO Pacxoaa, nepemMeLLeHnin 1 HaKIoHa COOPYXEHUI 1 Ap.;

- MPOSABMNEHu Non3yyecTy u TpelmnHoobpasoBaHus B rpyHTax;

- nepemeLleHnii COOPYKEHUM U TPYHTOB B OCHOBaHWM, NPUBOAALLMX K OCTIOXKHEHUSIM B aKchyatauun obbexTa;
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- NOTePU YCTONYMBOCTHM CKIMOHOB 1 OTKOCOB, BbI3bIBAIOLWEN YaCTUYHbIN 3aBar kaHana unu pycra, BXo4HbIX OTBep-
CTUIA BOAONPUEMHUKOB M Apyrue nocnencteusi. Ecnv noTeps yCTOWUMBOCTY CKIMOHOB MOXET MPUBECTU COOPYXKEHUe B
COCTOsIHME, HEMPUIOAHOE K 9KCTyaTaunm, TO pacyeTbl yCTOMHMBOCTU TAKMX CKITOHOB criefyeT Npou3BoaAuTb Mo npegenb-
HbIM COCTOSIHUAM MEPBON IPynMbl.

B cnyyae, ecnu pac4eTbi MECTHOMN NPOYHOCTU OCHOBAHUSI CBUAETENbCTBYIOT O BO3MOXHOCTY NOTEPU HECyLLen Cro-
COBHOCTM OCHOBAHUS B LIENOM, AOKHbBI ObiTh NpeaycMOTPeHb! MEPONPUSTUS NO YBEITMYEHUIO NPOYHOCTW OCHOBaHWA UK
U3MEHEHUIO KOHCTPYKLMW CUCTEMbI COOPYXKEHUE — OCHOBAHME U NPOU3BEeHb! pacyeTsl Mo NepBon rpynne npegenbHbIX
COCTOSHUI.

B.3 Mpv npoekTMpOBaHKM OCHOBaHUI FMAPOTEXHUYECKMNX COOPYXEHUN, NOABEPKEHHbIX AEeNCTBUIO OVHAMNYECKUX
(BOMHOBbIX, BETPOBbLIX, NEAOBbLIX, TEXHOMOINYECKMX, IKCMNIMYaTaUUOHHbBIX, 8 TaKkKe CEACMUYECKMX) HAarpy3oK, pacqeTsl
OCHOBaHWIA cneayeT NPOU3BOAUTE C YHYETOM B HEOBX0ANMbIX Cry4asix AMHaMUYECKOrO XapakTepa B3auMogencTBUs COopy-
XEHUSs C OCHOBaHMEM (MCMONb3yst, Kak NPaBuio, HENMMHENHbIE MOAENMU IPYHTOB) 1 BO3MOXHOIC U3MEHEHUs! CBONCTB rpyH-
TOB NPU AMHAMUYECKMX (LMKITMYECKMX) BO3AENCTBUSAX.

PacuyeT OCHOBaHWI MMAPOTEXHUHYECKMX COOPYKEHUIN HA CEeNCMMUYEcKMe BO3OAESNCTBUS OOMKEH NPOV3BOANTBCH B
cooTBeTCTBMM C TpeboraHusimm 5.1.7 HacTosawero crangapra.

B.4 Hapsgy ¢ 4eTEpMUHUCTUYECKMMI METOAAMM pacyeTa NPOYHOCTM OCHOBaHUN U yCTONUMBOCTU IMAPOTEXHUYEC-
KMX COOPYXEHUI PEKOMEHOYeTCA UCMONB30BaTh BEPOSATHOCTHLIE METOAbI OLIEHKM NX HAZEXHOCTN 1 OTKA30B.

Mpu oueHKke BEpOATHOCTM OTKa3a CUCTEMbI COOPYXKEeHVE — OCHOBAHUE OLEHVWBAaETCs BEPOATHOCTE BbIMOSTHEHMA
yCcrnosus:

R-F,>0<[Q] (.1)

Mpu aTom o6o6uweHHan cuna npeaensHoro conpotuenenns R n 0bobuieHHoe cunosoe BosgencTene Fy, cooTeeT-
CTBYIOLLIEE K-MY COMETaHWIO Harpy3oK, pacCMaTpUBaoTCH Kak BENUYUHbBL, MMEIOLWKe CryyYanHbivi xapakrep; [Q] — Hopma-
TUBHBIA YPOBEHb OTKa3a (NOTepu NPOYHOCTH, YCTONYMBOCTU U T. 4.)

3HaueHna HOPMATUBHbIX YPOBHEN BEPOATHOCTY OTKasda (MoTepu YCTOMYMBOCTU COOPYKEHUSI, MPOYHOCTU OCHOBA-
Hus) [Q], OTHECEHHBIe K CPOKY CnyxBel coopyxeHusa T, AONyCKaeTCs NPUMHUMATEL HA OCHOBE CTATUCTUYECKUX AaHHbIX NO
oTKazam (aBapusim) U noBpexaeHuaAM. INpu OTCYTCTBUM TaKX AaHHbIX SOMYCKAeTCA NONb30BaThCs AaHHbIMK Tabnmup B.1.

Tab6nuuya B.1— 3HauyeHusi BEPOATHOCTM OTKa3a (NOBPEXIAEHWRA) YCTONUMBOCTU COOPYKEHUS

BepostHocTb

Knacc rugpoTeXHUUECcKIX COOpyKeHit
otkasa [Q], rog™! | nospexnenus Q'] rog™’

Bce coopyxerusi | knacca u coopyxenust |l knacca, Bxogsiume B cocTas 1.107° 1.10™
HanopHoro poHTa

Coopyxenus Il knacca, He BxogsiLume B COCTaB HanopHoro poxTa, u co- 1.107* 5.107*
opyxeHust Il knacca, Bxoasiwpme B COCTaB HanopHoro ¢poHTa

OcranbHble coopyxenus I knacca 5.107" 1-107

Coopyxehusi IV knacca 1.107 5.107

b.5 B npoekrax 0CHOBaHWI COOPYXEHWI JOIkHA BbITe NpeaycMoTpeHa Nporpamma MOHMTOPUHra, obecneunsaio-
wasa Ha OCHOBaHUM HaTypPHbIX Hasﬂl()p,eHMﬁ OLUEHKY COCTOAHNA CUCTEMbl COOPYXeHne — OCHOBaHME, a TakKe OUEHKY
TEXHOMPUPOAHLIX NPOLIECCOB, B T. Y. BIIUSHOLMX HA SKOIOMMYECKYI0 06CTAHOBKY, OLUEHKY AEWCTBEHHOCTY MPUHSITHIX NPO-
€KTOM NPpUPOA0CXPaHHBIX MEPONPUSTTUIA, NPOBEPKY, YTOUHEHNE, KOPPEKTUPOBKY OLIEHOK 1 NPOTHO30B, HAYMHAsA CO CTPOU-
TEeNbHOrO Nepuoga M Ha Becb CPOK cnyxbbl coopyxeHusi. B nporpamme MOHWUTOpMHTa AOMKHO ObiTe yaeneHo
NoBbILLIEHHOE BHUMAHWUE 3Tarnam CTPoVTENbCTBa, BBOAY B 3KCNITyaTaumio U 3KCniyataumm 4o ctagum crabunmsaumm npo-
ueccoB B3anmogencTens ['TC ¢ npupogHbim komrnekcom. [Npn HeobxogumMocTn NPoOrpamMmma MOHUTOPUHIA JOIKHA YTOY-
HATLCS Ha KaXKOOM 3Tane ¢ y4eToM U3MeHEeHUs! pearbHbIX YCIOBUIA.

B.6 CocraB v 06beM HaTypHbIX HABNIOAEHUIA JOMKHBI HA3HAYATLCS B 3aBUCUMOCTM OT KNacca COOPYXeHWUH, X
KOHCTPYKTUBHBIX OCODEHHOCTEN U HOBU3HbI MNPOEKTHBIX PELIEHUN, reONOTNYeCcKMX, TMAPOreonorMyYecknx, reokpuonorm-
Yeckux, CeNCMnYecKMX ycrnosuin, cnocoba BossegeHust u TpeboBauuit akcnnyartauun. B xopge nabniogenni cnepyert
onpepensTb.

- 0CajKu, KpeHbl M TOPU3OHTANbHbLIE CMELLEHNS] COOPYXXEHWUSt U €r0 OCHOBaHWS;

- TemnepaTypy rpyHTa B OCHOBaHWUM 1 TPYHTOBOM COOPYXEHUM;

- MbEe30MEeTPUYECKME HANopbl BOAbLI B OCHOBAHUM M TPYHTOBOM COOPYXEHWM;

- pacxop BoAbl, PUMbTPYIOLLENCH Yepe3 OCHOBaHNE COOPYXEHUS,

- XUMWYECKUI COCTaB, TEMNEPaTypy U MyTHOCTL NPOUNLTPOBABLLENCS BOAbI B APEHAXAX, a TalKe B KONNeKTopax;

- abheKTMBHOCTb paboTbl APeHaXHbIX ¥ NPOTUBOMUIbTPALMOHHBIX YCTPONCTE;

- HanpsixeHusi u aedopmaLmm B OCHOBAHNM COOPYXEHWUS;

- OpOBOE AABNEHNE B OCHOBaHUN COOPYXEHUS;

- celicMMYecKue BO3EeNCTBMSA HA OCHOBaHME.
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OnpegeneHne ykaszaHHbIX NoKasarenemn npoM3soanTes C UCMNONb30BaHUEM Pe3yNbTaToOB MHCTPYMEHTaNbHbIX U3Mme-
peHuii. B gononHeHne K MHCTpyMeHTanbHbIM HabniogeHwuam cnegyeT npeaycMaTpuBaTh U BU3yarnbHble Ansi onepaTuBHOro
BbISIBIEHUS] BHELWHUX NPOSIBNEHUIA pa3Butusi HebrnaronpusATHeIX NPOLECCOB B OCHOBaHUMN U IPYHTOBBIX COOPYKEHUAX.

b.7 TNMpu npoekTnpoeanum ocHosaHuin coopyxxenun I—lll knaccoe Heobxognumo npegycmarpuBaTe yctaHoBky KUA
ONsA NpoBeAeHUs HATYPHbIX HabMoAeHuUIA 3a COCTOSIHUEM COOPYXEHUI U UX OCHOBaHUIA B NPOLEcce CTPOUTENLCTBA U B
nepuoa Ux 3KCNNyataunumn Kak gns onepatMBHON OLEeHKM HAAEXHOCTU OTAENbHbIX 3NEeMEHTOB, Tak U CUCTeMbl COOpYXe-
HUE — OCHOBaHMe B LUENOM, CBOEBPEMEHHOIO BLISIBNEHUA Ae(PEeKTOR U NOBPEXAESHUIA B cCUcTeMe, NpeaoTepalLeHus apa-
pUi, YNyqlWeHUs YCNOBWI 3KCMIyarauumu, a Taikke AN OUEHKM NPaBUNbHOCTU MPUHATBIX METOAOB pacuyeta, ux
coBepueHcTBOBaHusA. [lnsa coopyxenus IV knacca n ux ocHOBaHWIM cnegyeT npeaycMaTpuBaTh reogesnyeckne n Busyarb-
Hble HabnwaeHns.

CocTtae u 06vem yctaHoBkn KUA Ha COOpyKEHUSAX M KX OCHOBaHUAX AOMKHEI ONPeAenaThCs NPOEKTOM HaTypPHbIX
HabnwaeHnn n nccneaoBaHni, KOTOPLIA COCTaBNAETCA NPOEKTHON OpraHn3auuen Ha Bcex CTaguax NPoeKTUPOBAHNA U
ABNAETCA HEOTHEMEMOW YaCTbIO NPOEKTa COOPYKEHUSI.

Mpumevannsa

1 YcraHoBka KUA Ha coopyxeHusix IV knacca u nx ocHoBaHusx TpebyeTtcsi npy 060CHOBaHUY B CIIOXHBIX UHXEHeP-
HO-Te0NOMMHYECKNX YCNOBMAX U NMPU UCMONB3OBAHUN HOBbIX KOHCTPYKUWNI COOPYXKEHWUH.

2 Ona coopyxennn IV knacca mHCTpyMeHTanbHble HabniogeHus AonyckaeTcss orpaHnunts HabnogeHnamm 3a
thuneTpaumeli B OCHOBaHUM, OCafKaMu ¥ CMELLEHUSIMU COOPY)XEHWUS U er0 OCHOBAHUS.

b.8 lMpw npoekTMpoBaHMM OCHOBAHUIA MMAPOTEXHUHECKUX COOPYKEHWI JONMKHbI ObITb NPEAYCMOTPEHbI MHXEHEP-
HbIE& MEPONPUATUSA MO OXPaHe OKPYXKAIoLWEN cpeabl, B T. Y. 110 3alumTe NPUNeraioLmx TeppuTopuin OT 3aTONNEHNUs U NOATON-
NeHus, 3arpsisHeHns NoA3eMHbIX BOA NPOMBILLITEHHBIMU CTOKaMU, a Takke no npefoTBpalleHunio ononsHen beperoebix
CKITOHOB U Ap. NPOLECCOoB, CNOCOOHbBIX BbI3BATE HEFATUBHbIE sIBNeHUs B 6eperoBbix npumMbikanusix ['TC v B BogoxpaHunu-
uie (HeNpPoEeKTHYI0 BOMHY, nepenonHexune soiwe GIY u 1. n.), a Taike NoBpexaeHne OCHOBHbIX COOPY)KEHUIF HaNopHOro
tpoHTa.

B.9 Skonoruuveckoe obocHOBaHWE NpoekTa obycTpoWCTBa OCHOBaHWUA MMAPOTEXHUYECKUX COOPYXKEHWIA [OIMKHO
BKINIOHaTh paspaboTky KOMIMIeKca NPYpPOoA0OXPaHHbLIX MEPOTPUATHIA NPU CTPOUTENBCTBE M IKCIINyaTauumu CoopyXeHWUn,
npeaycMaTpuBaoWmx HernpeBbiWeHe AONYCTUMOro YPOBHSI AHTPOMNOreHHOTo BMelaTensCTBa B NPUPOAHYI0 cpeay u
rapaHTUpYLWUX COXPaHHOCTb NPUPOAHON cpedbl, a TAKkKe MpeJoTBpalLeHUe B HEl HeraTMBHbIX JECTPYKTUBHBIX Npouec-
coB. Tepputopuen, paccmaTpuBaemMon B NpOeKTe, ABRMNSAETCH PanoH PacronoKeHNst OCHOBHbIX COOpPYXeHui n obnacrs enm-
AHWA BOAOXpaHunuwa u HuxkHero 6oedpa N'MC. Cnegyet Takke NpeaycMoTpeTb MEPONPUATUSA, BEAyLLME K YNYYLIEHNIO
3KOMNOrM4eckon o6CTaHOBKY MO CPaBHEHUIO C CTECTBEHHOW NPUPOAHON (CO34aHMe 30H peKpeauun, peKynbTuBauum
3eMerb M BOBINEYEHVE UX B XO3ANCTBEHHYIO flesiTeNnbHOCTL Yenoeeka u T. a.). Oco6oe BHUMaHWe 3TUM BONPOCaM JOIBKHO
6bITh yAENeHo Npy BO3BeASHNN COOPYXEHUIA, 06pa3oBaHUKM BOAOXPAHUIULLU T. M. B YCIOBUSIX KAPCTYIOLWMXCS M MHOFONeT-
HEMEp3rbIX IPYHTOB.

Mpu npoekTupoBaHuu ocHoBanwii ' TC criefyeT pyKoBOACTBOBaTBLCA 3aKOHOAATENbHBIMU aKTAMM M HOPMaTUBHbLIMU
OOKyMeHTamu cornacHo 5.1 Hactoswero craHgapTa, yetaHaBnuBaowmmmn TpeboBaHusi K oXpaHe NnpupogHon cpeab! npu
VHXEHEPHON OeATEeNbHOCTH.

B.10 Marepuansl, ucnonb3yembie NMpu CTPOUTENLCTBE {MPUBO3HLIE NW MECTHLIE — FPYHTOBLIE, NTBAOKOMNO3UT-
Hble), XMMUYeckne A06aBKU U peareHThbl NPOXOAAT CAHMTAPHYIO M 3KONOMMYECKYI0 SKCMepPTU3Y KaKk CaMUX MaTePHasnos, Taku
pesynbTaToB MX BO3AENCTBUSA HA YeroBeka U NpUpoaHyio cpeay.
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Mpunoxeune B
(pekomengyemoe)

OCHOBHbIe pacyeTHble NONoXeHUsi NpU NPOeKTUPOBAHUMN FTMAPOTEXHUYECKUX COOPYKEHWU

B.1 Hasnavenwe xnacca rupoTexHN4eCcKNX COOPYKEHUN

B.1.1 'mapoTexHuyeckne COOpY>KeHWs! B 3aBUCMMOCTH OT UX BbICOTbI M TUINa IPYHTOB OCHOBaHWS, COLUManNbHO-9KOHO-
MUYECKON OTBETCTBEHHOCTM M MOCIEACTBUIA BO3MOXHbLIX TMAPOAUHaMUHECKWX aBapui cnegyeT noapasaensite Ha KNacebl.

B.1.2 Knacc ruapoTexHM4ecKkoro coopyKeHus cregyeT HasHa4aTs B COOTBETCTBUM ¢ Tabnuuen B.1.

B.1.3 3akasumk npoekTa rmapoTEXHUUYECKOTO COOPYXEHUS BNpaBe CBOMM pelleHneM NOBLICUTL Kacc Coopyxe-
HWA MO CpaBHEeHWIO C yka3aHHbiM B Tabnuue B.1. Knacc 0CHOBHbLIX rMAPOTEXHUHECKMX COOPYXEeHUI cnegyeTt NpUHUMaTh
paBHbIM Hanbonee BLICOKOMY €ro 3HaueHuio cornacHo tabnuue B.1.

B.1.4 Knacc BTOPOCTENEHHbLIX MAPOTEXHNHECKUX COOPYXEHUN CreayeT NPUHUMATh Ha eAuHUUY HUXEe Knacca
OCHOBHbIX COOPYXXEHWI AaHHOIo rMapoyana, Ho He Boiwe i knacca.

B.1.5 BpemeHHbie coopyxeHus cnegyer otHocuTb K IV knaccy. Ecnu paspywieHve 3TUX COOPYXKeHWn MoxeT
BbI3BaTh MOCNEACTBUS KATACTPOMUUECKOTo Xapakrepa unu 3HauYMTeNbHYI0 3a4epPXKKY BO3BASHUA OCHOBHbBIX COOPYXe-
Hui | 1 1l knaccoB, To X HEOBXOAMMO OTHOCKTL NpY Haanexawem obocHosanum K Il knaccy.

B.1.6 Knacc BogonognopHbiX rugpoTEXHUUYECKNX COOPYXEHUN MMAPABNNYECKUX W TMAPOaKKyMyTIUPYIOWMX SMeK-
TPOCTaHUMI crieayeT HasHavaThb C yHeTOM UX (DYHKLMM 3aWMTHBIX COOPYXEHWH Ana TeppuTopun n o6beKToB, pacnono-
XKEHHbIX B HWxHem bbede (Tabnuua B.1).

B.1.7 Knacc oCHOBHbIX ITMAPOTEXHUHECKUX COOPYXEHUI KOMNMEKCHOro rmapoysna, obecneumsaowero ogHoepe-
MEHHO MOTPEBHOCTN HECKONbKUX YYaCTHUKOB BOJOXO3SINCTBEHHOIO KOMIMEKCa (SHepreTuka, TPaHCnopT, Menuopaums,
BogocHabxeHne, 6opbba ¢ HaBOAHEHUsIMM W Np.), CriefyeT yCTaHABNWBATbL NO COOPYXEHWUI0, OTHeCEeHHOMY K Bonee
BbICOKOMY KIaccy.

B.1.8 lMpu coBmeweHn B 04HOM COOPYXKEHUN ABYX UMK HECKONBKMX (PYHKUMI PasnNNYHOro HasHaueHun (Hanpu-
Mep, Npu{anbHbIX C orpaauTernbHbIMU OYHKLMSIMU) KNAce crneayer yCTaHaBNMBATL MO COOPYXEHMIO, OTHECEHHOMY K
fonee BLICOKOMY Kraccy.

B.1.9 Knacc oCHOBHbIX COOPYXXEHWUIA, BXOASLLMX B COCTAB HAnopHoOro OpoHTa, cnegyeT yCTaHaBnmBaTth Mo Coopy-
XEHMI0, OTHECEHHOMY K Bonee BbICOKOMY Knaccy.

B.1.10 Knacc OCHOBHbIX MMAPOTEXHUHECKUX COOPYXKEHUWA MMAPOSNEKTPOCTaHLMUM YCTAHOBMEHHOW MOLWHOCTBIO
meHee 1,0 mnH kBT, onpegensembivi no Tabnuue B.1, cnegyet noebiwaTe Ha eAUHULYY B Cy4ae, eCriv 371 3NeKTPoCTaH-
LUK M30NMPOBAHBI OT SHEPreTUYECKUX CUCTEM ¥ OBCNYKMBAIOT KPYNHbLIE HaceneHHble NYHKTb, MPOMBbIWNEHHbIE npes-
npusTUsi, TPaHcnopT u ap. notpebutenen unu obecneynBaloT TENNOM, ropaAYer BOAOW U NAPOM KPYMNHbIE HaCceneHHbe
NYHKTbI W NPOMBILLIIEHHbIE NPEeANPUATUS.

B.1.11 [Npu nepecevennn nnu CONpsKeHNN rMOPOTEXHUYECKUX COOPYKEHWUIN, KOTOPbIE MOFYT ObiTh OTHECEHDb! K
pasHbiM Kraccam, criefiyet Ans Bcex COOPYXKeHUN nNpuHumare knacc 6onee oTBETCTBEHHOIO COOPYKEHUS.

B.2 Harpysxu, BO3gencTBus n nx covetanna

B.2.1 Harpysku u BO3GencTB1A Ha TMAPOTEXHNYECKUE COOPYXXEHUs cnegyeT noapasaensTh Ha NoCTOsHHbIe, Bpe-
MEHHbIe (AnUTenbHbIe, KpaTKOBPEMEHHbIE) 1 0Cobble.

B.2.2 lNepeyeHb HArpy3oK n BO3AENCTBUN Ha TMOPOTEXHUHECKNE COOPYXeHNA NpuseaeH B npunoxennn .

B.2.3 lMepeyeHb HArpy30K 1 BO3AESNCTBUI U UX COMETAHWUIA, NOANEXAWMX YHeTy NPy pacyeTax oTAeNbHbIX BUA0B
rMAPOTEXHUUECKUX COOPYKEHUI, CneayeT NPUHUMATL Mo COOTBETCTBYIOWUM HOPMATUBHBIM AOKYMEHTaM.

B.2.4 'mgpoTtexHn4eckne COOPYXEHUs cneayer paccHnTbiBaTh HA OCHOBHbIE M OCOBbLIE COMETaHUs Harpy3oK v
BO3AENCTBUMN.

B.2.5 OcHOBHble coveTaHus BKMIOYAIT B Ce6s NMOCTOAHHBIE U BPEMEHHbIE (ANUTENbHLIe, KPATKOBPEMEHHbBIE)
Harpyskm n BO3gencTBums.

B.2.6 Ocobble coveTanus BKNO4aloT B ce6s1 NOCTORHHBIE, BPEMEHHbIe (ANUTENbHbIe, KPaTKOBPEMEHHDbIE) U OAHY
(0AHo) n3 ocobbiX HArPY30K U BO3AENCTBUMA.

B.2.7 Harpysku n Bo3gencteust Heobxogumo npuHumate B Hanbonee HebnaronpusiTHbIX, HO peanbHbIX gns pac-
CMaTpMBaEMOrO PacveTHOFO Cy4asi COMETaHNAX, OTASNbHO ANst CTPOMTENBHOTO M 3KCNNyaTauMoHHOIo Nepuoaos u pac-
YETHOIO PEMOHTHOFO Crly4asi.

B.2.8 lMpu npoekTnpoBaHuy pevHbiX rMapoy3nos Harpy3kuM OT [aBfEHUS BOAbI HA COOPYXKEHWUS U OCHOBaHUS W
cunoeoe BosgencTene hunbTPyoWEncs Bogbl (CM. npunoxerve [1) AOrmkHbl onpeaenaTbest ANA ABYX PACHETHbIX CryYa-
€B pacxopa BOAbl: OCHOBHOFO U MOBEPOYHOro.

B.2.9 YkasaHHbie Harpy3ku, COOTBETCTBYIOLNE NPONYCKY Pacxoia BOAbI OCHOBHOIO PacHeTHOro Crnyyas, onpeae-
nsioT npu HIY Boppbl B BepxHem Bbede. Vx cnegyeT yunTbiBaTh B COCTaBe OCHOBHOTO COYMETaHWS Harpy3oK u BO3gen-
CTBUN.

B.2.10 [Ons rmgpoyanos., Yepes KOTopbie NPOonycK pacxoga BoAbl OCHOBHOIO PacyYeTHOrO Criyvast OCyuiecTBsieTCs
npw ypoBHsX BepxHero 6beda, npesbiwaiowmx HTY, cootBeTCTBYIOIME MM HATPY3KN 1 BO3AENCTBUSA TAKOKe cnegyeT yun-
TbIBaTh B COCTABE OCHOBHOFO COMETaHWA Harpy3oK U BO3AEUCTBUIA.
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B.2.11 Harpy3ku oT aaBneHusi Bofbi HA COOPYXEHUs1 1 OCHOBaHUS U CUNOBOE Bo3aelcTene punbTpylowencs
BOAbl, COOTBETCTBYIOWME NPONYCKY pacxoa Bodbl MNOBEPOYHOIO PpacHeTHOro Cry4asi, AOMKHbI onpeaenaTeea npu ey
BOAbl B BEpXHeM Obede 1 yunthiBaThCsl B COCTaBe 0coB0ro coveTaHus Harpy3ok U BO3AenCTBUN.

B.2.12 B npoekTHOM AOKYMEHTaLMM 1 B Aeknapaummn 6e30nacHoOCTU NPOEKTUPYEMbIX TMAPOTEXHUHECKUX COOpYXe-
HWUI PeYHbIX TMAPOY3NOB AOMKHbI ObiTh NPUBEAEHbI CBeLEeHNs O 40NYCTUMBIX NOBPEXAEHUSIX NPY NPONYCKe MakCuManb-
HOrO pacxoAa Bofbl OCHOBHOIO U NOBEPOYHOIO PaCYETHBIX CIy4aes.

B.2.13 B cTpoutencHbii nepuog cnegyert yumTbiBaTbh BO3MOXHOCTb NOBbIWEHWUS YPOBHS BOAbI NPOTUB PACHETHOTO
13-332 BO3HUKHOBEHUS 3aTOPHbIX U 3a)KOPHbLIX SIBITEHUIA.

B.2.14 [ns coopyxeHuii, npegHasHaveHHbIX A1st 60pbbbl C HABOAHEHNAMM, HAITPY3KU U BO34ENCTBUS, COOTBETCTBY-
10LLMe YPOBHSIM, NMPEBbILLAIOLLMM pacHeTHble, criegyeT YUnTbiBaTh B COCTaBe 0CoBOro coueTaHus Harpy3oK U BO3AenCTBUN.

B.3 O6ocHoBaHMne HaaEXHOCTN N BE30NACHOCTHN NMAPOTEXHUYECKNX COOPYKEHUN

B.3.1 ins o60cHOBaHMA HagexXHOCTU M 6e30NacHOCTU TMAPOTEXHUUECKMX COOPYXEeHUI JoMKHe! BbiTh Npoussee-
Hbl pacyeTbl FMAPaBINYECcKoro, hnbTPaLMOHHOTO U TEMINEePaTYPHOTO PEKMMOB, a Taloke HanpsikeHHO-AedopMUPOBaHHO-
ro COCTOSIHWUSI CUCTEMbI COOpPY)KeHWe — OCHOBaHWe Ha OCHOBE MPUMEHEHUSI COBPEMEHHBIX FMaBHbIM 06Pa30M YMCEHHBIX
MEeTO[OB MeXaHWKW CROWHON cpefibl C Y4eTOM pearbHbiX CBONCTB MarepuarnoB U Nnopog OCHOBaHUN.

B.3.2 O6ecrneyeHne HAOQEXHOCTU CUCTEMbI COOPYXEHUE — OCHOBaHME AOMKHO 060CHOBBLIBATLCA pesynbTatamu
pacyeToB NO METoAY NpefenbHbIX COCTOAHUIA MX NPOYHOCTH (B T. Y. OUNBbTPALMOHHOM), YCTOMUMBOCTH, Aedopmaumin u
CMELLEHNIA.

B.3.3 PacueTbl Heo6xoAMMO NPoM3BoAMTL NO ABYM rpynnam npegernbHbiX COCTOSHWUMA:

- M0 NepBOW rpynne (noTepst Hecywwen cnocobHOCTU 1 /UNKM NONHAas HENPUTOAHOCTL COOPYKEHNI, NX KOHCTPYKUWUA K
OCHOBAHWIA K 9KCTInyaraumm) — pacyeTbl 0611ei IPOYHOCTU U YCTOWUMBOCTM CUCTEMBI COOPYXKEHNE — OCHOBaHue, obei
(uUnbTPaLMOHHON NPOYHOCTY OCHOBAHWIA U FPYHTOBBIX COOPYXEHUN, NPOYHOCTN OTAENbHBIX ANEMEHTOB COOPYXEHUN, pas-
pyLLUEHUE KOTOPbIX NPUBOAUT K NPEKPALLEHUIO SKCTINyaTaLumn COOPYXEHWI; pacyeTbl NepemMeLLeHnin KOHCTPYKLUUIA, OT KOTO-
PbIX 3aBUCHT NPOYHOCTL UMK YCTOWUMBOCTE COOPYXXEHWUI B LIENOM U Ap.;

- MO BTOPON Ipynne (HeNnPUrogHOCTL K HOPMArbHOM SKCNNyaTaumm) — pacyeTbl MECTHOM, B T. Y. PUALTPaLMOHHON,
NPOYHOCTN OCHOBAHWIA 1 COOPYXEHUIA, NepemMei,eHni n Aedopmaumit, 06pa3oBaHusi UM PACKPLITUA TPELMH U CTPOUTENb-
HbIX LWBOB; PACHETHI NPOYHOCTY OTAENbHBIX 3N1EMEHTOB COOPYXEHWUIA, HE OTHOCSLLMECS K pacdeTam rno npeaenbHbIM CoCTo-
AHUAM NEPBON Pynnbl.

B.3.4 lMpu pacyeTax rmgpoTexHUHECKUX COOPYXEHUIA, X KOHCTPYKLMIA M OCHOBaHUM HapnexuT cobniofgats cneayio-
wee ycnoeue, obecneumnBaowee HegonyweHne HacTyNNeHns nNpeaensHbIX COCTOAHWIN:

R
voF< &, (B.1)

Yn
rae y;, — KO3(MULMEHT COUETaHNS HarPy3oK, MPUHUMAEMBIN PABHbLIM!

a) npu pacderax rno nepeoy rpynne npegerbHbIX COCTOAHUNA:

- Anst OCHOBHOTO coYeTaHus Harpysok — 1,00;

- Anst 0coBoro coveTaHusi Harpy3ok, BKIOYaKLWmMX ocobble Harpy3ku NOBTOPAEMOCTLIO 04uH pas 8 100 unu
meHee net — 1,00;

- 455t 0coBoro coueTaHns HarpysoK, BKIIOYaKWMX 0cobble Harpy3km NOBTOPAEMOCTLIO Pexe, YeM OAWH pa3 B
1000 net — 0,90;

- AJ1s1 0coBoro coHeTaHna Harpy3okK, BKNIOUaIOLLMX CENCMUUECKYI0 Harpy3ky Ha ypoBHE NPOEKTHOro 3eMNeTps-
CeHVS N MaKCHManbHOro PacHeTHOTO 3e MNeTPSICEHNA crneayeT NPUHATL PaBHbIM COOTBETCTBEHHO 0,95 1 0,85
cornacHo CI158.13330, [3];

6) npu pacyeTax nNo BTOPOW rpynne npegeneHblx coctosHun — 1,00.

MpumeyaHue— B OCHOBHOe coveTaHWe Harpy3ok 1 BO3AENCTBUIA B Nepuos, HOPMarbHOW 3KCrnyaraumm, Kak
Npaeuno, BKMIOHa0T BPEMEHHbIE KpaTKOBPEMEHHbIe Harpy3ku rofqoeov BeposiTHoCThI0 Gonee 0,01.

F — pacueTHoe 3HaueHne 0606 EeHHOrO CUITOBOTO BO3AENCTBUS (CUa, MOMEHT, HanpsixeHue ), gedopmaummn unu
Apyroro napameTpa, rno KOTopoMy NPOU3BOONTCA OLEHKa NPeaensHOro COCTOsIHWUSA, OnpeaeneHHoe C y4eToMm
KOShPUUMEHTA HAOEXKHOCTM NO HArPY3Ke v

R — pacueTtHoe 3Ha4veHue 0606w eHHO Hecyllen cnocobHocTH, gedopmaLnm nnu gpyroro napametpa (npu pac-
yetax no nepeow rpynne npegenbHbIX COCTOAHWA — pacyeTHOE 3HAYeHWe; Npu pacyeTax no BTOPON rpynne
npegesibHbiX COCTOSHUI — HOPMaTUBHOE 3HaYeHUe), yCTaHaBITMBaEMOro HopMamm NPOEKTUPOBAHUA OTAENb-
HbIX BUAOB MAPOTEXHUHECKMX COOPYKEHUIA, OnpedeneHHoe C y4eToM KOapdVLUMEHTOB HAAEKHOCTH NO MaTe-
puany ¥, i rpyHTy yg n ycnosui pabotbl v,

¥, = KOIPMDMUMEHT HALEKHOCTY M0 OTBETCTBEHHOCTU COOPYXKEHUS, MPUHUMAEMBII:

a) npu pac4eTax no NpeaenbHbLIM COCTOSHUSIM NePBON TPYNMbl A KNACCOB COOPYKEHWUIA:

I —1,25;

I —1,20;

n—1,15;

vV —1,10;
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6) npu pacuerax no npegensHsIM COCTORHUSIM BTOPOW rpynnet — 1,00,

MMpy pacyere yCTOMUMBOCTU ECTECTBEHHBIX CKITOHOB 3Ha4eHNe v, onpeaenneTcs:

- KaK [ COOPYXEHUS], KOTOPOE MOXET MNPUITK B HEMNPUIroAHOE Ans 3KennyaTauuy CoOCTOAHNE B Criyyae paspyule-
HWA CKMOHA;

- B ocTaneHbix cnyyasix — 1,00,

PacuetHoe 3HaueHue Harpysku criefyeT onpegensTb NyTeMm YMHOXeHUSl HOPMaTUBHOMO 3Ha4eHWs Harpysku Ha
COOTBETCTBYIOLMIA KOSPDOMUMEHT HAABKHOCTN MO HArPY3Ke Yp

HopmartuBHble 3HaueHusi Harpy3ok cnefdyeT OnpeaensTb NO HOPMaTWBHBLIM JOKYMEHTaM Ha MpPOoeKTWpoBaHue
OTAENbHLIX BUAOB MMAPOTEXHNYECKUX COOPYKEHUIA, X KOHCTPYKUWI U OCHOBaHUI.

3HaveHuA KOSPPULNEHTOB HALEKHOCTH r10 Harpy3Ke v, fpu pacyertax no npegenbHsiM COCTOSHUAM NepPBON rPynnb|
onpeaernsiloTcA B COOTBETCTBUM C npunoxeHvem E.

3HaveHNs KOIPPUUMEHTOB HAAEKHOCTY MO MATEPUANY ¥,, 1 TPYHTY 7 g, PUMEHAEMbIX AN ONPeAeNeHNA PaCHeTHbIX
COMPOTUBINEHNUI MaTePUanoB 1 XapakTepUCTUK IPYHTOB, yCTaHaBnMBarOTCH COOTBETCTBYIOWMMM HOPMaMU MPOEKTUPOBa-
HUS1 OTAENbHbBIX BUAOB MMAPOTEXHUYECKMX COOPYXXEHWUIA, X KOHCTPYKLUMIA 1 OCHOBaHUA.

3HaueHusa koadpuumeHTa ycrnosuin paboTsl v, YHUTLIBAIOLWEro TUM COOPYXKEHNS, KOHCTPYKLIM MK OCHOBAHWA, BUA
marepuana, npubnmKeHHOCTb PACHETHBIX CXEeM, BUA NPeaernsHOro COCTORHUS U Ap. (hakTopbl, YCTAHABMMBAKTCS HOPMa-
TUBHBIMM JOKYMEHTaMu Ha NPOeKTNPOBaHMe OTAENbHbLIX BUOOB r'MAPOTEXHNYECKMX COOPYXKEHWIM, UX KOHCTPYKUWI 1 OCHO-
BaHuin. Koathduuymentsl vy, Yg V1 Y NPUMEHSIOTCS B ONPeaeneHnn pacieTHOro 3HaueHns R.

PacueTbl ruapoTeXHNYECKNX COOPYKEHUM, MX KOHCTPYKUMIA M OCHOBaHMIA MO NpeeribHbIM COCTOSIHUSM BTOPOW rpyn-
Mbl AOMMKHbBI IPON3BOAUTBCS C KOIPPULUEHTOM HAAEKHOCTY MO HArPY3KE ¥y, & TaKKe C KOIDdMUUMeHTaMy HaAEXKHOCTH NO
matepuantyy,, UrpyHTy v, PaBHbIMK 1,0, kpome cryyaes, yCTaHOBMEHHbIX HOPMaTUBHBIMUN JOKYMEHTaMN Ha NPOEKTUPOBa-
HUE OTAENbHbIX BUAOB rm,qpmexnmqecmx COOPYXEHWI, X KOHCTPYKLMIA U OCHOBaHWIA.

B.3.5 'mapoTexHn4eckne COOPYXEHUA, X KOHCTPYKLWMW Y OCHOBAHUS HAANEXNT NPOeKTMPOBaTh Takum obpa3som,
4TObBI yCrIOBME HEAONYLLEHWS HACTYNNIEHUS NPeAenbHbIX COCTOSIHUM cornacHo opmyne (B.1) cobnioganock HaBcex ata-
nax ux CTPOMTENbCTBA W SKCNIyaTaumm, B T. Y. U B KOHL@ Ha3Ha4YeHHOro CpoKa nx cnyxobi.

B.3.6 HasnaueHHble cpoku cnyx6bl OCHOBHbBIX TMAPOTEXHUYECKMX COOPYXEHUI B 3aBUCMMOCTM OT MX Krnacca Jorn-
XHbl BbITh HE MEHEE pacHeTHbIX CPOKOB CryXObl, KOTOPbIE MPMHUMAIOT PABHLIMK:

- Aans coopyxenwn | n Il knaccos — 100 ner;

- ansi coopyxenunt Il u IV knaccos — 50 ner.

Mpun Hagnexawem TEXHUKO-9KOHOMUYECKOM 0B0CHOBaHUMN HA3HAYEHHBIN CPOK CNYXKO6bl OTASMNBbHBIX KOHCTPYKLUMNA ¢
31EMEHTOB COOPYXXEHUSI, Pas3pyeHne KOTOPbIX HE BNUAET HA COXPaHHOCTb HanopHOro ppoHTa rmapoysna, AonycKkaeTcs
yMeHbLWwaTsk. [1py 3TOM NPoeKTOM AOSKHbI BbiTh NPEeAyCMOTPEHbI TEXHMYECKUE pelueHus, obecrneunBaowme BOCCTaHOB-
NeHne paspyleHHbIX U PEMOHT NOBPEXAEHHbIX KOHCTPYKUMWIA U SNTEMEHTOB COOPYXKEHUSL.

B.3.7 PacueTbl KOHCTPYKUUI U COOPYXEHWUI cnedyeTt NPOV3BOAUTL C YHETOM HENMHEWHLIX U HEYNPYIMX gedopma-
Ui, BAUSHUA TPELMH 1 HEOAHOPOAHOCTU MaTEpUaros, U3MEHEHUS (PUINKO-MEXaHNYECKUX XapaKTEPUCTUK CTPONTENb-
HbIX MaTEpPUArioB U IPYHTOB OCHOBaHWUA BO BPEMEHM, NO3TANHOCTH BO3BEAEHUS U HArPYXXEHUsI COOPYXEHUIA.

B.3.8 OueHka HagexHOCTU 1 6830NaCHOCTU NMAPOTEXHNUECKUX COOPYXEHUI OCYLLIECTBINSAETCS C UCTIONb30BAHNEM
mMeToAa npeaenbHbiX COCTOsIHWUIA. Bbibop npesenbHbiX COCTORHUIA U METOAO0B pacHeTa rmapoTeXHUUECKUX COOPYXEHWI
OCYWWECTBAAETCS B COOTBETCTBUU C HOPMaMM NPOEKTUPOBAHUS OTAENbHBIX BUAOB COOPYXEHUN U KOHCTPYKLWIA.

B.3.9 B uensx Gonee nonHOro packpbitusi HeonpeaeneHHoOCTen no akTopam, onpeaensiiommMm HaaeXHOCTb U
6€e30NacHOCTL MMAPOTEXHUUECKUX COOPYXXEHUI U KOHCTPYKLIUA, YTOUHEHUS PACHETHBIX XapaKTEPUCTUK M PACHETHBIX CXeM,
coueTaHU Harpy3oK U BO3AENCTBUI, a TAKKe NpeaerbHbIX COCTOSHWI M ONTUMU3AUMKU NPOSKTUPOBAHWS 10 METOAY Npeaesnb-
HbIX COCTOSIHWI [ONYCKAETCs NPUMEHSATE BEPOATHBIN aHanua Ans 0o60CHOBaHNA NPUHUMAEMBbIX TEXHUHECKUX PeLueHWi
CUCTEMbI COOPY)KEHUE — OCHOBAHME.

B.3.10 BeposiTHOCTHY!0 OLIEHKY BONYCKaeTCA OCYLECTBSATL B Lensax bonee nonHoro packpsi TMsi HeonpeaeneHHoc-
Ten no dakropam, onpefensiowmnm HageXHOCTb U 6e30NacHOCTb COOPYXEHUIM 1 KOHCTPYKUWMIA, YTOHYHEHUS PacHeTHbIX
XapakKTEpPUCTUK, CXEM, COMETaHUIA Harpy3oK U BO3ASNCTBUN, a TaKKe NpeferbHbIX COCTOSHNUN.

[nst HaNoOpHbLIX TIMAPOTEXHUHECKNX COOpYKeHuH |—III knaccoe pacyeTHbie 3Ha4YeHUs BEPOSTHOCTEN BOSHUKHOBEHUSA
aBapwii He JOKHb! MPEBLILLATE 3HAYeHUs], NpuBeaeHHbIe B Tabnuue B.1.

Tabnuuya B.1— [onyckaembie 3Ha4YeHUA BEPOATHOCTEN BO3HUKHOBEHUSI ABapuil Ha HanoOPHbLIX MMAPOTEXHUYECKUX
coopyxenmsix |—lll knaccos, rog™"

Knace rmppoTexHUecKoro CoopyxxeHus BeposATHOCTL BO3HUKHOBEHUS aBapui

I 5.107°
1 5.107
i 3.107°

B.3.11 OcHoBHble TEXHUHYECKME pelleHusl, onpegensiowme HageXHOCTb M 6e30nacHOCTb FMAPOTEXHUYECKNX
coopyxenuit | v ll knaccoe, HapsiRy ¢ pacqe TaMn BOSKHEI 060CHOBBIBATHCA HAYHHO-UCCIEA0BaTeNbLCKUMMU, B T. Y. SKCTepu-
MeHTasrbHbIMK, paboTamm, pesynbTaTsl KOTOPbLIX CedyeT NPMBOAUTL B COCTABE NMPOEKTHON JOKYMEHTaLuK.
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Knaccbl rmapoTeXHU4eCKUX COOPYKEeHUN

Tabnuya I.1—Knacc OCHOBHbIX MMAPOTEXHUHECKUX COOPYXEHUW B 3aBUCUMOCTU OT MX BbICOTHI U TUMNA FPYHTOB

OCHOBaHWM
BoicoTa coopyxeHuid, M, Npu ux knacce
CoopyxeHus Tun rpyHToB
OCHOBaHUS!
l I ] v
1 NnoTuHbI U3 TPYHTOBLIX MaTepuasnos A >80 50—80 20—50 <20
b > 65 35—65 15—35 <15
B > 50 25—50 15—25 <15
2 MnotuHbl 6eToHHbIE, Xene306eToHHbIe; NoABOA- A > 100 60—100 25—60 <25
Hbl€ KOHCTPYKUMKM 34aHUIA MAPOCTaHUMUI;
Apymme GeTOHHblE COOPYXXEeHUsi, ydacTeylowme B b > 50 25—50 10—25 <10
CO3JaHnM HarnopHoro hpoHTa
B >25 20—25 10—20 <10
3 MopnopHblie cTeHsbl A > 40 2540 1525 <15
b > 30 2030 12—20 <12
B >25 18—25 10—18 <10

MpumevaHunsn

AHUAX; B — rmuHKucThIe BOAOHACbILLEHHbIe B IMNaCTu4HOM COCTOAHUN.

1 T'pyHTbI: A — ckanbHbie; b — necyaHbie, KpYNHOOGNOMOMHBIE U IMUHUCTLIE B TBEPAOM U NONYTBEPAOM COCTO-

2 BblcoTy rMapOTEXHUHECKOTO COOPYXKEHMST U OLIEHKY €10 OCHOBaHWS cnegyeT NpuHUMaTh Mo AaHHbIM NPOeKTa.

Tabnuya I.2— Knacc 0OCHOBHbIX TMAPOTEXHNHECKUX COOPYKEHUN B 3aBUCUMOCTU OT UX COLMANbHO-9KOHOMMUYECKOI

OTBETCTBEHHOCTW W YCNOBUI 3KCnnyaTalmm

OBBeKTbl TMOPOTEXHUYECKOrO CTPOUTENLCTBA

Knacc coopyxeHuin

1 MoanopHble COOPYXEHUs MMAPOY3NoB Npu 06beMe BOAOXPAHUNULLA, MIH M°:

>1000

2001000

50—200

<50

YCTaHOBNEHHOW MOLWHOCTLIO, MBT:

2 TnapoTexHUYeckne COOPYXEeHUs] TMAPaBIUHECKUX W TMAPOAKKYMYIUPYIOWMX SNEKTPOCTaHLMIA

> 1000

300—1000

10—300

<10
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Ta6nuuya .3 —Knacc mapoTexHN4HeCKNX COOPY)XEHUI B 3aBUCUMOCTU OT NOCNEACTBUIA BO3MOXHbIX rMapoOAUHaAMK-
YecKux aBapumn

Yucno nionen, Pasmep
Hucno nocTosiHHO
ycnosusi BO3MOXHOIO
NpOXUBAKOLLKMX
Knacc THONGH. KOTODBIE XUBHENeATENLHOCTH MartepuanbHOro Xapakrepuctuka Tepputopumn
rmapo- Mo fnoc,:r a ZTb or KOTOpbIX MOryT GbiTh | yllepba 6e3 yyeta | pacnpocTpaHeHust Upe3BbLIMAWHOW CUTYaLUK,
TEXHUHECKNX y asa pmf HapyweHs! npu yObITKOB Bnaensua BO3HUKLLEW B pe3ynbTare aBapun
COOPY>XeHU# P asapuu TMAPOTEXHUYECKUX MOPOTEXHUHECKUX COOPYKEHUI
MMAOPOTEXHUYECKNX -
N rMAPOTEXHUYECKMX COOPYXEHUU, MIH,
COOPYXEHUW, Yenosek o
COOPYXXeHUU, 4enosex MPOT
I > 3000 > 20000 > 50 B npepenax tepputopum AByx u Gonee
cyb6bekToB PO
] 500—3000 2000—20000 10—50 B npegenax TeppuTopumn ogHoro cybekta
P® (aByx n 6onee myHuuunansHbix o6pa-
30BaHWUi)
i <500 < 2000 1—10 B npegenax teppuTopumn 04HOTO MyHULIM-
naneHoro o6pasoBaHus
v — — <1 B npegenax teppvtopuv 0AHOMO MyHUUK-
naneHoro o6pasoBaHns

MpumevyaHwus
1 BoamoxHbil yuiep6 0T aBapumn ruipoTeXHUHECKUX COOPYXXEHMI ONPeaensaeTcs Ha MOMEHT paspaboTkm npoekTa.

2 MPOT — muHmMMarnbHbI pasmep onnathl TPYAA No 3akoHoaatenscTBy Poccuiickoit Gepepaunn, geicreyio-
LeMy Ha MOMEHT paspaboTku npoekTa.
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Mpunoxenwne
{pekomeHpyemoe)

MepeveHb HArpy3oK 1 BO3L4eACTBUIA Ha rMOpPOTEXHUYECKMUE COOPYKEeHUNA

0.1 MNocToAHHbIE N BpemeHHble (ANVUTeNbHbIE N KPATKOBPEeMEHHbIE) Harpy3ku n BO3gencTBnsA

0.1.1 CobcTBeHHas Macca KOHCTPYKLMM N COOPYXEHMS.

[.1.2 Macca noctosiHHOro TexHonormueckoro obopygoeanus (3aTBOpoB, Typboarperato, TpaHcoOpMaTopoB
M 4p.), MECTO PacronoXeHns KOTOPOro Ha COOPYXEHUN He W3MEHSIETCH B NPOoLUecce aKcniyaTauum.

0.1.3 JaeneHne Boabl HEMOCPEACTBEHHO Ha MOBEPXHOCTb COOPYXEHMS W OCHOBaHWS; CUIOBOE BO3AenCTBYE
huneTpyloLwelica Bogbl, BKrovaowee B cebs1 06 beMHble ciuibl PurbTpauum 1 B3BellUBaHns B BOAOHACHILLEHHBIX YacTAX
COOPYXEHUA N OCHOBaHUA W NPOTMBOAABIIEHUE HA rPaHNULe BOZOHENPOHULAEMON YaCcTK COOPYXKEHNUA NPK HOPMaNbHOM
NOANOPHOM yPOBHE, COOTBETCTBYIOLLEM MAKCUMAarbHbIM PACX04aM BObl paCHETHON BEPOSITHOCTV MPEBbILLEHN S OCHOBHO-
ro pacyeTHOro crnyyas v HopmanbHoW paboTe NPOTUBOMUNBTPALUNOHHbIX U APEHAXKHbLIX YCTPONCTB.

[.1.4 Macca rpyHTa u ero 60koBOe faBneHue; ropHoe AaBneHue; JaBrieHne rpyHTa, BO3HUKaowee BCneactemne
gedopmaumm OCHOBEHWSA W KOHCTPYKLMK, Bbl3bIBAEMON BHELUHUMMW Harpy3kamu 1 TeMnepaTypHbiMy BO34eNCTBUAMN.

0.1.5 OaeneHue OT HAMbBITOro 30M0WIEKOBOro, WMNaMOBOIo U T. . Marepuana.

0.1.6 JaeneHue OTNOXUBLINXCS HAHOCOB,

0.1.7 Harpy3ku OT npeBapuTenbHOIO HaMPsKEHUSA KOHCTPYKLWIM.

[.1.8 Harpy3kw, Bbi3aBaHHbie N30biTOYHbLIM NMOPOBLIM AaBNEeHNeM He3aBepLUEeHHON KOHCONUAALUUN B BOAOHACHILWEH-
HOM TPYHTE MpU HOPMankbHOM MOAMOPHOM YPOBHE M HOpManbHOW paboTe NpoTMBOMUILTPAUMOHHBIX U APEHAKHbIX
YCTPOWCTB.

0.1.9 TemnepaTtypHbie BO3AENCTBKS CTPOUTENBHOIO U 3KCNIyaTauMoHHOTO NEpUooB, onpeaensieMble Ansi O4HOro
roga co cpegHel amnnuTygon konebaHus cpegHeMecaqHbIX TeMNepaTyp HapyXHOFO BO3ayxa.

0.1.10 Harpy3sku OT neperpysoyHbiX U TPAHCNOPTHBIX CPEACTE U CKNAAUPYEeMbIX IPY30B, a TAaKKe Ap. Harpy3sku, CBs-
3aHHbIE C BKCnnyaTauuei coopyxXeHus.

0.1.11 Harpy3sku v BO3OeNCTBUSI OT MaKCUManbHbIX BOMH B PaCHETHOM LUTOPME C 4acToN NOBTOPSIEMOCTbIO.

[.1.12 Harpysku n BoO3gencTeuns 0T NegsHOro NoKpoBa MakCUManbHOW TONWMHbLI M NMPOYHOCTH C 4YaCTON NOBTOpSsie-
MOCTbI0.

.1.13 Harpy3sku ot cynos (Bec, HaBarl, WWBAPTOBHbLIE W YAAPHbIE) ¥ OT NNaBaoWnX Ten.

[.1.14 CHeroBbie 1 BETPOBbIE HArpPy3Kku.

[.1.15 Harpy3sku OT NOABEMHBIX U APYIMX MEXaHU3MOB (MOCTOBbIX ¥ NOABECHbLIX KPAHOB U T. M.).

[1.1.16 [apnexue oT ruapaBnvyeckoro yapa B rnepuos HopMarnbHOW aKCnnyaTaumm.

[0.1.17 Qunamuyeckue Harpysku npu nporycke pacxonos rno 6e3HanopHbLIM 1 HanopPHbLIM BOAOBOAAM NPY HOPMasb-
HOM MOAMNOPHOM YPOBHE.

[.2 Oco6ble Harpy3ku 1 Bo3gencTBUs

0.2.1 [aeneHve BOAbl HEMOCPEACTBEHHO Ha MOBEPXHOCTU COOPYXEHUSI U OCHOBAHWUS; CUNOBOE BO3AENCTBUE
hunbTpyioLencst Bogbl, BKIiouaiouee 06 beMHble curtbl GUnbTpauum 1 B3BeLUMBAHWUS B BOAOHACBILLEHHBIX YAaCTAX COOpY-
XEHWA 1 OCHOBaHMA ¥ NPOTUBOAABNEHNE HA rPaHuLe BOAOHENPOHULIGEMON HacTh COOPYXXEHUS; Harpy3ku, BbiI3BaHHbIE
136bITOUHbLIM NOPOBLIM AABMEHNEM HE3ABEPLIEHHOW KOHCONMAALMN B BOAOHACLILEHHOM FPYHTE, Npu PopCupoBaHHOM
ypoBHEe BepxHero 6beda, COOTBETCTBYIOWEM MAKCMMATIbHLIM PAacxofiaM BOfbl PaCcHETHOW BEPOATHOCTU NPEBLILLEHUR
NOBEPOYHOro PACcCHETHOFO Ciy4asi U Npu HOpMarnbHOW paboTe NPOTUBOMUIBTPALUMOHHBIX UK APEHEKHBIX YCTPOWCTB NIn
MpW HOPMaribHOM NOANOPHOM YPOBHE BepxHero Obeda, COOTBETCTBYIOLIEM MaKCUManbHLIM Pacxofam Bogbl pacHeTHOM
BEPOATHOCTM OCHOBHOIO Pac4eTHOIO CIy4ast U HapyLIEHUs HOPMAarbHOW paboTbl NPOTUBOMUNBTPALNOHHBIX UNK APEHax-
HbIX ycTponcTs (B3ameH [0.1.3 v [1.1.8).

[.2.2 TemnepartypHbie BO3EWCTBUS CTPOUTESNBHOIO 1 SKCINyaTaumMoOHHOrO NepUoAos, onpeaensiemMble Ans roaa ¢
HanborbLwel aMnNUTyaon konebaHust cpegHEMECAUHBIX TEMNEPATYP HAPYXKHOTO BO3ayxa (B3ameH [1.1.9).

[.2.3 Harpyskv n Bo3gencTens 0T MaKCUMaribHbIX BOIH B PACHETHOM LUTOPME C PeaKoN NMOBTOPSIEMOCTLIO (B3aMeH
0.1.11).

0.2.4 Harpysku 1 BO34eNCTBYS OT NEAAHOIO NOKpOBa MAKCMMAaTbHOW TOMWMHBI ¥ NPOYMHOCTU C PELKON MOBTOpsie-
MOCTbIO UM NPOPbLIBE 3aTOPOB NPU 3UMHIKX NPOMNYCKax BOAbI B HYXHWUIA Bbed A4S NAOTUH UK APYIMX COOPYXEHUHN, y1acT-
BYOLWMX B CO3[aHMM HanopHoro gpoHTa (B3ameH [1.1.12).

[.2.5 [Jasnenve oT rugpasnuyeckoro yaapa npu nonHom cbpoce Harpyakm (B3ameH [.1.16).

0.2.6 OuHamuueckue Harpy3ku npu nporycke pacxodor no 6e3HanopHbiM 1 HanopHsIM BOAOBOAAM npy opcupo-
BaHHOM YpOBHe BepxHero bbeda (B3amer [.1.17).

[.2.7 Cenicmuyeckue BO3RENCTBUSA.

[.2.8 [nHamnyeckne Harpysku oT B3pbIBOB.

.2.9 MmgpoamHammyeckoe v B3BelLMBalOLLEe BO3AelCTBUSA, 0ByCnoBneHHsie LyHamu.

35



rocCT P 55260.1.2—2012

MpunoxeHwe E
(o6a3arenbHoe)

3HaveHuA koadppuLMeHTa HAAEKHOCTU NO HarpysKke vs NpuU pacyeTax
no npefernbHbIM COCTOAHUAM NEePBON rpynnbl

Tabnuuya E.1— 3HaveHns kospduuneHTa HaaexHOCTH MO HarpysKke vy, Npy pacyeTax no npeaesibHbiM CoCTOSHUSM
nepBon rpynnol

3HaveHus koapduumerTa

Harpy3aku n BogeicTeus
HALEXHOCTM M0 HarpysKe v,

laBnenne Boapl HenocpeaCTBeHHO Ha NOBEePXHOCTU COOpYyXeHna n OCHOBaHMA,; CunoBoe 1,0
BO3JEeNCTBMe CbVII'IpryPOU_LeVI BOAbLl, BONHOBOE AasneHne; nopopoe aJaeneHne

MmapocTatyyeckoe AaBneHne nog3emMHbIX BOZ Ha 064enky TOHHernen 1,1 (0,9)
CobcCTBeHHbIV BEC coopyxeHusi (6e3 Beca rpyHTa) 1,05 (0,95)
Co6CTBeHHbIV BEC 004enoK TyHHenem 1,2 (0,8)
Bec rpyHTa (BepTukanbHoe gasneHue oT Beca rpyHTa) 1,1 (0,9)
BokoBoe gasneHue rpyHTa (cMm. npumedanus 2 u 3 k Tabnuue) 1,2 (0,8)
[aenexHne HaHOCOB 1,2
[aBneHve 0T HAMbITOrO 30MOLWMAKOBOIO, WAMOBOIO U T. . MaTepuana 1,0
Harpy3ku 0T NogbeMHbIX Neperpy3oyHbIX U TPAHCNOPTHLIX CPeCTB 1,2
Harpysku o1 HaBano4HbIX rpy3os 1,3 (1,0)
Harpysku o1 niogew, cknagupyembiX rpy30oB U CTALMOHAPHOTO TEXHOMOMMYeckoro obopyao- Mo CM 20.13330
BaHWS; CHErOBbIE W BETPOBbLIE HArpy3ku
Harpysku oT npegBapuTenbHOro HanpsiXXeHnst KOHCTPYKLWNA 1,0
Harpysku oT cygoB (Bec, HaBarn, WBapTOBbIE U yAapHble) 1,2
JlegoBble Harpyskm 1,1
Yeunus oT TemnepaTypHbIX ¥ BNa)XHOCTHBIX BO3AENCTBUIA, NMPUHUMaEMBbIX MO CRPaBOYHbIM 1,1

n nutepatypHolM JaHHbIM

CencMmuueckme BO3OeNCTBUSA 1,0
Harpysku oT nogBmKxHOro CocTaBa XenesHbiX 1 aBTOMOBUNBbHLIX Zopor Mo CM 35.13330
Harpysku, HOpMaTuBHbIE 3HAYeHUsI KOTOPLIX YCTaHABMMBAIOTCSA Ha OCHOBE CTaTUCTUYEeC- 1,0

Ko 06paboTkn MHOroNeTHero psiga HabnaeHn, akenepuMeHTanbHbIX UCCNneaoBaHunii, hak-
TUYECKOTO U3MEPEHUs ¢ y4eToM KoahpuLreHTa JUHaMUYHOCTH

MpumevaHwns

1 YkasaHHble B CKODKax 3HaueHna KoshuumeHTa HagexHOCTN MO Harpy3Ke v, 0THOCATCA K CIyHasnM, Koraa npu-
MEHEHMEe MMHUMAIBHOTO 3HAa4YeHUs1 KO3hMLMEHTA NPUBOANT K HEBBIFOAHOMY 3arpyXEHUIO COOPYXKEHWUS.

2 KoathdmuneHT HaAeXHOCTU MO Harpy3ake y,CreayeT NPUHUMaTh PaBHbIM e4UHULE [ANs BCEX IPYHTOBbIX Harpy-
30K U COBCTBEHHOrO BECa COOPYXEHUS!, BbIMMCIIEHHBIX C MPUMEHEHNEM PacHeTHbIX 3HAUEHWIH XapakTepUCTUK FPYHTOR
(yAenbHOro Beca v XxapakTepucTVK NMPOYHOCTM) 1 Matepuanos (yaenbHoro Beca 6eToHa v gp.), onpedesneHHblX B COOT-
BETCTBUM CO CTPOMTENBHLIMW HOPMaMU 1 NpaBuramy NPOeKTUPOBAHUS OCHOBAHUS W OTAENbHbLIX BUAOB COOPYKEHUN.

3 3HaveHve ko PULMEHTA HAAEKHOCTH NO Harpyske y,= 1,2 (0,8) ans Harpy3ok GOKOBOro AABNEHUs rpyHTa
crieyeT NPYMEHsITb NPY UCMONb30BAHUN HOPMATUBHbBIX 3HAYEHUI XapakTepUCTUK rpyHTa.
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Mpunoxenne XK
(o6a3arensHoe)

MonaseMHLIA KOHTYP

X.1 Mop3seMHbll KOHTYP BETOHHBIX U Xene306eTOHHbIX MMOTUH Ha HeCKarbHbIX OCHOBAHUSIX B 3aBMCUMOCTH OT
MHXEeHEePHO-Teonorniecknx U reoKPUOoNorMueckuX yCrioBUm NpoekTupyeTCA n3 Creayowmx KOHCTPYKTUBHBIX 311EMEHTOB:

- NOHYP;

- BepTuKanbHasi nperpaga B Buge WwnyHTa, syba unm npoTueouneTpaLunoHHoON 3aBechl;

- APEHaX ropu3oHTanbHbIA UM BePTUKANBHbIN.

XK.2 Paccmatpusalotes cnegytowme 0CHOBHbIE CXEMbl MOA3EMHOI0 KOHTYpa:

- cxema 1 — 6esfpeHaxHble DyHAAMEHTHas NnuTa u NoHyp;

- CXema 2 — ropusoHTanbHbI gpeHax OyHAaMEHTHOW NNNThI;

- cXema 3 — ropusoHTanbHbi gpeHax nog PyHaaMeHTHOW NMTON N NOHYPOM;

- cxema 4 — BepTuKanbHas nperpaga, nepecekallas BogonpoHMUuaemMoe OCHOBaHVe Ha BCIO ero rnybuny;

- cxema 5 — coueTaHue U3 NoHypa, BEPTMKaNbHOW nperpaapl, He 4oXo4sWen A0 BOAOHENPOHMLAEMOro Crosi, 1
ApeHaxa, yCTpauBaeMoro 3a BepTUKanbHON nperpajon.

Mpu Hann4Kn B OCHOBaHWM NNOTVHbBI NEPEMEXKaIOLLMXCH CNOeB NeCYaHbIX U IMUHNCTBIX TPYHTOB, @ TAKKE HANOPHbIX
rPYHTOBLIX BOZA CriedyeT paccMaTpvBaTth Lenecoobpas3HocTb YCTPONCTBA B NOA3EMHOM KOHTYPE MIOTWHbI, KPOME ApeHaxa
noa PyHAaMEHTHON NIMTON FMYBUHHBIX APEHAXHBIX CKBAXWH.

XK.3 Cxewmy 1 cnegyeT NpuMeEHsTh NPV PACNONOXEHUN NNOTMHBI HA NecYaHbIx rpyHTax n rnybokom (6onee 20 m)
3aneraHuu BoAoynopa B criydasx, ecnv obuwas ycToNYMBOCTE COOPYKeHus obecneunBaeTcs De3 cneumanbHeix Mep no
CHWXEHMIO PUIbTPaLMOHHOIO AaBNeHns, a no yernoBuio puneTpaunoHHON YCTOWUYMBOCTU FPYHTOR OCHOBaHMA TpebyeTca
npeaycMaTpuBaTth YAMHEHHbIN NOA3EMHbIN KOHTYP. B ocTanbHbIX Cny4Yanx Npy ykasaHHbIX Feonoriyeckux yCrnoBusax Hag-
NEXUT NMPUMEHATb CXemy 2.

Cxemy 3 criegyeT NPUMEHATL NPW HANWYUKM B OCHOBAHUM FMUHNCTBIX IPYHTOB, Tpebylowmx ans o6ecneveHns ycTomn-
YMBOCTU COOPYXXEHUS HA COABUT MPUMEHEHWS aHKePHOro noHypa. MNpv aTom saBnsieTca 06a3aTenbHbIM YCTPOUCTBO NOHYPHO-
ro WwnyHTa unm syba.

Cxewmy 4 cnegyeTt npuMeHsaTL NpK 3aneraHuy Bogoynopa Ha rnybuxe He 6onee 20 m. B aTom cnyyae noHyp ponycka-
eTcAa He NpeaycMaTpuBarTh.

Cxemy 5 cnepyeT NpUMeHATL Ans NNOTUH ¢ Hanopom 6onee 10 M, BO3BOANMBIX HA CPEAHNX NO NPOHULAEMOCTU IPYH-
Tax.
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Mpunoxexnne U
(obasarennHoe)

PuUnbTpaumMoHHble pacyeTbl OCHOBaHUIA

.1 [pu npoekTupoBaHun OCHOBaHWUIA MMAPOTEXHUHECKOIO COOpYXeHus Heobxoaumo obecneunsaTs unbTpaum-
OHHY!I0 NPOYHOCTL FPYHTOB OCHOBaHWMN, YCTAHABNNBATH A40MNYCTUMbIE 110 TEXHUKO-3KOHOMUYECKUM NoKa3aTensm punbrpa-
LUMOHHbIE pacxofbl 1 NPOTUBOAABNEHNE PUNbTPYIOWENCH BOAB! HA NOJOLLBY COOPYXEHUS.

B 3aBMCMMOCTM OT KOHCTPYKTUBHOIO OOYCTPOWCTBa MOA3EMHOTO KOHTYPa COOPYXKEHWUA WU TMAPOTeonornyecknx
XapakTepUCTUK OCHOBaHWUM HAZNexXuT onpeaenntb:

- cbopmy cBoBOAHOM NOBEPXHOCTM U pacnpegenexue Hanopa ounbTPauMoHHOTO NOTOKA BAONL NOA3EMHOIO KOHTY-
pa CoOpYKEHUs B KAXKAOM U3 BbiGpaHHbIX ceveHunit (CTBOPOB) pacyeTHON 0bnacTi OCHOBaHUS;

- pacxofbl Y rpagueHTbl Hanopa GuNbTPALMOHHOIO NOTOKa BHYTPY pPacyeTHON obnactn ocHoBaHus, 0cobeHHo B
MECTaXx COMPSHKEHNA PACYETHBIX TPYHTOBLIX 3neMeHTOoB (P3) ¢ pe3ko oTnnyaowmmMmnes ounbTpaLMoHHbIMM CBOINCTBAMM,
W Ha y4acTKax pasrpy3ky NOToka (Npy BbICAYMBAHMK HA OTKOCHI, B APEHAXHbIE YCTPOWUCTBA U T. N.);

- CHNoBoe Bo3aencTBue (UNbTPAUMOHHONO NOTOKA HA MACCUB FPYHTA OCHOBAHUS,

- 0BLWYI0 ¥ MECTHYIO (DUIBTPaLMOHHYIO NPOYHOCTL TPYHTOB B OCHOBaHUM, Npu-em o6Lyio punbTpaunoHHYIO Npoy-
HOCTb CrieflyeT OLUeHMBaTh Wb N5 HEeCKanbHbIX FPYHTOB OCHOBAaHMUA, &8 MECTHYIO — Af15 BCEX KNaccoB FPYHTOB;

- KOHCTPYKLMIO 1 XapakTepUCTUKN OPEHAXHOIo v NpoTMBOMMNLTPaUmMOHHOro obycTponcTBa OCHOBaHUsSi COOpYXe-
HUA, @ TAKXKE CXEMbI PA3MELLEHUSI B HEM N3MEPUTENBHOM N PETMCTPUPYIOLLEN annapaTypsl, C NOMOLLBIO KOTOPON criefyeT
KOHTPONUPOBaTH NnapaMeTps! MubTPaLMOHHbLIX NOTOKOB (nonem) n cyddo3noHHYI0 YCTONYNBOCTL FPYHTOB.

1.2 WcxogHbie ansa pacyeToB YCrnoBusi hopMupoBaHnst urbTPaUUOHHbIX NOnen B BbiGpaHHbIX CTBOpPAX OCHOBaHUSA
HaANeXWUT oNpeaenaTb NyTeM MOAENMPOBaHWA (DUNbTPALUOHHOIO NOTOKA Ha (PUBNYECKNX, aHANOTOBLIX UMM YNCITEHHBIX
MOAENAX, NO3BONSAICLLNX NONY4YaTh KAPTUHY pacnpeaeneHus Harnopa u rPagueHT-CKOPOCTHLIE XapaKTepPUCTUKM NOTOKa Kak
B 061aCcTV NamMmnHapHON UNbTPaLMK, TaK U NPpU HECOXOAMMOCTU NPY KBAAPATUYHOM PEXUME TeHeHN HPUNbTPYIoLEnCs
BOAbI.

Mo pesynbTaTtam MOAENUPOBaHWA AOMKHA ObiTh YCTAHOBNEHA «aKTUBHAsi 30Ha» OCHOBaHWS, 3a npeaernamm KoTo-
PO BO3MOXHOE M3MEHEHNE XapaKTePUCTUK CNaraoLmx ero rpyHToB CYLECTBEHHO He NOBNUSeT Ha YCnoBuA hopmmnpoBa-
HUS OUMBTPALMOHHOIO NONA B pacHeTHOM CTBOpe. B mpoCTbiX, Noagalowmxcs HECMOXHON CXemaTusaummn, Crydasix
OOnycKaeTcsi NPoM3BOANTE PUINBTPALNOHHBIE pacHeThl aHANNTUUECKUMN METOAAMM.

PacueTbl 1 mogenupoBaHne GunbTpaLnoOHHOIO NOTOKA 4OMKHBI OCYLLECTBNATLCA Ha 6a3e JaHHbIX, NONYYEeHHbIX
NPV MHXEHEPHbBIX M3bICKAHUSAX, U OCTATOUHO MNOSTHO OTPAXAOLMX re0Nnorm4e cKyo CTPYKTYPY rpyHTOBOrO Maccusa OCHOBa-
HUS, C BblgeneHnem B HeM Hanboree xapakTepHbiX MO CBOMM (UNbTPaLMOHHBIM CBOWCTBAM y4acTKOB, Nonagaiowmx B
«aKTUBHYI0 30HY» 06nacTu MuibTpauuy, y4auTeiBasi BO3MOXHOE MBMEHEHNE 3TUX CBOWUCTB BO BPEeMeHU (BCreAcTame yBe-
FIMYEHUSI MU YMEHBLUEHWUS HanpsixXeHui v aedopmaumii B rpyHTOBOW TOSWE OCHOBAHUSA, KPUOTEHHbBIX M MUKpobuonorm-
YECKUX NPOLECCoB U T. I.).

W.3 TMpu BbINONHEHUM (DUNBTPALMOHHBIX PACHETOB OCHOBaHUS (CM. V1. 1) HEOBX0ANMO yuMTLIBATL JONONHUTENBHOE
06BOAHEHNE BEPXHUX MENKO3EPHUCTLIX CIOEB NPYHTOBON TONLUM (BbilLE NOBEPXHOCTN enpeccnn) Bereactane obpasoea-
HUS B HUX NACCUBHOM KKanuNspHOW KakMbl», HEMOCPEACTBEHHO CBA3AHHON C 30HON NOMNHOIO BOAOHACHIWEHNS ¥ y4acTBY-
owen B GopMuMpoBaHuy GUNbTPALMOHHOIO NOTOKa B OCHOBaHwuu. [ins 3TOro cnegyer wuCnonb3oBaTh AaHHbIE,
npvBeaeHHbie B Tabnuue .1,

Ta6nunua W.1-— 3HauyeHUs1 BbICOTHI NACCUBHOMO 3aBUCAHUST KKANWUNSIPHONM KanMbI»

Bua rpyHTa B 30HE KanunispHOro BOOOYASpaHus BbICOTa NAaCCUBHOIO 3aBUCAHUS «KAMNUNIISIPHON KanMbl» H,, M
Mecok cpepHe3epHUCTbIN 0,12—0,35
Mecok MENKO3epHUCTLIN 0,35—1,00
Cynecb 1,00—3,00
CyrnHOK 3,00—6,00
"nMyrHa nerkas 6,00—12,00

.4 dunbTpaumMoHHY0 NPOYHOCTHL OCHOBaHWS CriefyeT OUeHMBaTb C y4eTOM COMOCTaBNeHWUs NOMYyYeHHbIX B
pesynbTare MOAENMPOBaHUS XapaKTepUCTUK (PUNbTPaLMOHHbIX NONEN (FPaAaUeHTbI Hanopa, CKOPOCTH MUnbTPaLMK) C nx
KpUTUYECKMMU 3HaYeHUsIMK cornacHo 6.20 v 6.33 HacTosiuiero ctaHgapTa.

Ecnn B OCHOBaHUM COOPYXEHWA 3afieraioT HeckarnbHble PYHTH, TO Heobxoaumo Takke onpegensaTs obuyio
HUNbTPaUMOHHYIO NPOYHOCTBL, MCX0AsA U3 yenosus hopmynsl (1) HacToswero ctangapTa. Mpu 3tom napameTp F nonara-

€TCA paBHbIM OCpEeAHEHHOMY rpagueHTy Hanopa Iesfm BAOIb MOA3EMHOI0 KOHTYpa COOpyXeHus, onpegenaeMmomy ans
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coopykeHuid | n I knaccos no MeToay yANMHEHHOM KOHTYPHOM NuHnK. 3a napameTp R, NpMHUMAeTCs pacYeTHbIA KpUTnyec-
Kuil rpaguent Hanopa I, ., YMCNeHHbIe 3HAa4eHNs KOTOPOro NpuBeeHbl B paspene 6.

KosghmumeHTsl HAAEXKHOCTH v, U y,, CrieayeT NPMHMMAaTL No pasaeny 5 HacTosILero cTaHaapTa no nepsow rpynne
npegernbHbIX CoCTosHMIA. KosdhdmumueHT v, B 3TOM Criyvae paBeH euHuLe.

3HaveHus Iest’m Aans ocHosanui | u |l knaccoe cnegyeT onpeaensaTe NO METOAY YAITMHEHHON KOHTYPHOM NUHUN.
B otpenbHbix cnyyasix snavenns I, ,, AONYCKAeTCs onpeaensite Ap. NPUGIMKXEeHHbIMY METOAAMM.

U.5 MecTHyio hunbTpaumoHHYi0 NPOYHOCTL HECKanbHOro OCHOBaHUS, KOTopasi, BOoTnnune ot obluei, obycnoeneHa
VCKITIOYMTENBHO KOHKPETHLIMK NPOSIBIEHWAMY (BUAamMn) HapyLenus cyddO3MOHHON YCTOMYMBOCTH IPYHTOB, Heobxoau-
MO OrpefensTb TOMbKO B criegylowmx obnacTsix OCHOBaHU:

- B MeCTe Bbixoga (pasrpy3ku) hurbTpaLMoHHOrO NOTOKA M3 TOMNLM OCHOBAHUSI B HUXKHUIA Obed, ApeHaXHoe YCTPOW-
CTBOUT. M

- B npocnonkax cydgo3noHHO-HEeYyCTOWIUBbIX FPYHTOB;

- B MecTax ¢ 6onblmm nageHnem Hanopa punbTpaLmMoHHONO NOTOKa, HanpuMep Npy o6TekaHum Nog3eMHbIX rnpe-
rpaa,

- Ha y4acTkax KOHTaKTa rPyHTOB C CYWECTBEHHO PasHbiMM (PUIbTPALMOHHBIMU CBONCTBaAMMU U CTPYKTYPORA.

MecTHylo DMNbTPaLMOHHYIO NPOYHOCTL HECKaNbHOTO OCHOBAHUS OLIEHMBAIOT Ucxods us obuero ycnosus no dop-
myne (1) HacTosiwero ctangapTa, nonaras Fy u Ry paBHbiMu MECTHOMY rpaguenTy Hanopa I, ;8 paccmatpusaemoii obnac-
TV OCHOBAHWSI M MECTHOMY KPMTUHECKOMY rpafueHTy Hanopa I, onpefensembim cornacHo W.5.

MecTHylo hunbTpaUUOHHYI0 NPOYHOCTL CKaSIbHOIO OCHOBaHWS HAANEXUT OLLeHUBaTbL aHaNorM4YHbLIM 06pasom NCxo-
Aa n3 ycnosus dopmyns (1) HacTosAWwero cTaHaapTa, B KOTOPOM NapameTpbl Fy n R NpUHUMaIoTCs paBHbIMK COOTBET-
CTBEHHO CPeAHEeN CKOPOCTU ABMXEHNS BOAbl B TPELUMHAX MaccuBa OCHOBaHWA V i KPUTUYECKOW CKOPOCTU ABMXEHUSA
BOAbl B TpewwmHax V. » ONPeiensieMbIMM 110 yKa3aHNsiM B COOTBETCTBUM C n.5.

KoahdmumenTst y,, v, ¥ 7, PN OLIEHKAX MECTHOI NPOYHOCTU NPUHUMAIOTCS TAKUMM e, KaK Npu pacuetax obuwiei
UnbTPaLMOHHON NPOYHOCTU.

1.6 Tpn BoiBope cucTemMbl APEHAXHOTO U NPOTMBOMUNBLTPALMOHHOIO 06yCTPONCTBA OCHOBAHWSA NPOEKTUPYEMOTO
COOpYXEHUs He0OXOAUMO YUNTHIBATL YCINOBUS €ro SKcnnyaTtauum 1 TpeGoBaHMs No oxpaHe OKpyKalolel cpeibl B 4acTu
nogronnexus, 3abonauMeanusi Npuneraiowe TEppUTOprK, aKTMBM3auum KapcToBo-cyddO3nOHHbIX NMPOLECCOB U T. .

W.7 YcrpoiicTeo npoTuBodunbTpaUMoHHbIX 3aBec (nperpag) o6si3atenbHo B TEX Cry4asix, Korga oCHOBaHue Cno-
KeHo hunbTPyoWUMY crnaboBofoyCTOMUUBLIMY U BLICTPOPACTBOPUMBIMM, a Takxke CydpdO3MOHHO HEYCTONUNBLIMUY MPYH-
Tamm (rUnc, aHrnapuT, KAMEHHAS COlb, 3aCONEHHbIE U 3arMMNCOBaHHbIE, a TAIOKe CUITbHOPa3HO3EPHNCTBIE TPYHTBI U T. 4.).
[Mpu BOQOCTOMKMX, HeCYhhO3MOHHBIX TPYHTaX Hann4Me 3aBechl 4OMKHO ObiTe AONONHUTENbLHO o6ocHoBaHo. Mpn o6ocHo-
BaHWM HEOBXOAMMOCTH YCTPOMCTBA NPOTUBOMMNBTPALUMOHHBIX 3aBEC B MEP3NbIX FPYHTaxX criegyeT yYuThIBaTh crefyio-
uiee: B NPOEKTe OCHOBaHUI COOPYXeHWN 4omKkHe! 66Tk paspaboTanbl Meponpusatus, obecneunealolime npegoTepalleHme
B MpoLecce CTPOMTENbCTBA CHUKEHWUS MPUHATBIX B pacyetax NPOYHOCTHLIX, A4e(POPMAaLMOHHBIX U (DUITLTPALMOHHBIX
XapaKkTe puCTUK FPYHTOB OCHOBaHMWSA 38 CHET NPOMEP3aHns, BbIBETPUBAHUSA, Pa3yninoOTHEHUS M Pa3XXMXEHWs TPYHTOB, a Tak-
Xe NCKNIoYaLWmne BO3IMOXHOCTE hunbTpauny HanopHbIX BOA Yepes AHO KOTNOBaHa M ero HenpoekTHoe 3aTonneHne.

W.8 MpotmeotunbTpaunoHHble nperpagsl (3asechl, NOHYPb!, 3KPaHbl) AONXKHbI BLINOMHATLCA U3 ManonpoHuuae-
MbIX MaTepuanos, KoaphuUreHT punbTpauun KOTOpbIX Kak MUHUMYM B 20 pa3 MeHblue koadduumnenTa dunbTpauum
ocHoBaHus. TonwmHa npoTVBOMUINLTPALNOHHON 3aBEChl fOMNXKHa oGecne4rBaTh HENPEBbILLEHNE KPUTUYECKOTO IPaaneHTa,
onpegensiowero PunbTPaLMOHHY0 NPOYHOCTL CAMON 3aBechl. Ha yyacTkax conpsixeHns 3aBechl C NOAOLBON COOPYKEHUS]
B L&I151X yM@HbLLEeHUs TpaueHTOB Hanopa ubTpaLnoOHHOro NOTOKa B 3TOM MECTe 1 4ONONTHUTENBHOTO YNNOTHEHUs FPYHTa
ans npegoTepaleHns ero cydosmm B NPOeKTe cregyeT npedycMmarpmearb MECTHOE yCuneHne 3aBechl.

.9 Tpu 6nuskom 3aneranum cnabonpoHnLaemMeiX rpyHTOB NPOTMBOMMNBTPALMOHHYIO 3aBECY CrieayeT, KaK npaBm-
no, conpsiratTb ¢ BOAOYNOPOM; NMpw rny0oKOM 3aneraHny Bogoynopa paccmarpusaeTcsl BUCAYas 3aBeca.

MapameTpbl NPOTUBOGUILTPALUMOHHON 3aBeckl (rMybuHa, OnuHa, TONWMHA U MECTOMNOMNOXEHNE B OCHOBaHMK
COOpYKEHUI ) cnenyeT 060CHOBLIBATL PACHETOM UK peayribTaTaMu 3KCnepyMeHTarbHbiX nccnegoBanuin. [ins coopyxe-
Hui Il v IV knaccoB BMECTO pacyeToB AOMYCKaeTCsi UCMosib3oBaTth aHanoru.

.10 TMpu NpoeKTUPOBaHMU CKanbHbIX OCHOBAHMUI BbICOKVMX BETOHHbLIX NOTUH CiefyeT YUUTbIBATL, UTO MNog Hanop-
HOW rpaHbio B NPOLIECCe Nnogbema ypoBHs BepxHero 6beda (YBB) MOXeT BO3HMKHY Tb 30HA PasyrnnoTHEHWS 3HAUNTENBHBIX
pas3mepoB ¢ PaspbiBOM NPOTUBODUNbTPALNOHHON 3aBECHI, MHOFOKPaTHbIM YBENuyeHnem unbTpaumoHHbIX Pacxoaos, a
TaKKe C 3aMETHLIM YBENMYEHWEM NPOTUBOAABINEHNS. B CBA3M C3TUM B NPOEKTE AOMKHbI ObITb OLEHEHbI padMepbl 3TUX 30H
U NPeAyCMOTPEHbI TEXHUHECKUE M TEXHONOTMYECKME pelleHUs], 0BecneunBaioLme BO3MOXHOCTb BOCCTaHOBNeHUs Tpebye-
MOV BOOOHENPOHULAEMOCTH 3aBeChl KaK B Npouecce CTpouTenscTea n nogwema YBB, Tak u B npouecce akcnnyarauum
COOPYKEHUS.

N.11 B mecTte conpspkeHUsi NPOTUBOMMNBTPALNOHHBIX YCTPOMCTB FPYHTOBLIX MAOTUH CO CKaslbHbIMW FPYHTaMm
ocHoBaHwWsi Ny Heperamu B NpoekTax cregyeT NpegycmoTpeTb YKNagky v yNnoTHeHUe rpyHTa, yCTOMUYMBOro K cydhdho3um n
CrNocoBHOro KONbMaTUPOBaTL TPeLLVHbLI B CKane.

.12 B npoekTax oCHOBaHWI BOAONOANOPHbLIX COOPY)KEHUM B KAa4eCTBE MepOonpUATUS NO CHUXKEHWIO NPOTUBOAaBIE-
HWA NPegycMaTpMBaloTCs pa3HOro BUAA APeHaXHble YCTPONCTBa. B ckanbHbIX OCHOBaHUSIX APEeHaXx criegyeT pacrionaratb
€O CTOPOHbI HAMOPHOW rPaHK COOPYXKEHUS!, & NPU HE[OCTaTOYHON 3dHEKTUBHOCTM paboThl TAKOTO APeHaxa — B CpeHen
4acTy ero noaoLWBbI.
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MecTononoxeHuwe gpeHaxa v ero pasmepsbl crieflyeT onpeaensTs ucxoas u3 TpebosanHunin HeobXoANMOro CHUXEeHNS
UIBTPALMOHHOIO NPOTMBOAABEHUST HA NOJOLWBY COOPYKEHUSA  06ecneyeHns AonyCTUMbIX 3HaYEHNI BbIXOAHbIX rpaaw-
HTOB Hanopa, He NPUBOASLLKX K HAPYLEHW IO OUNbTPALUOHHON NPOYHOCTM MPYHTOB OCHOBaHKs, a B CCK3 — ¢ yueTom
TENMOBOro PeXnma CUCTEMbI OCHOBaHWE — COOPYIKEHUE.

OTKka3s OT yCTPOWCTBA [peHaka OCHOBaHUs 4OrMyCcKae TCs Npy Hannymum B OCHOBaHWUW FPYHTOB, NOABEPXEHHbIX XMMN-
YeCKOW Unv mexanundeckon cyddosum.

.13 Mpu npoekTnpoeaHnu NpoTMBoMUNbTPaLNOHHON 3aBECH! B HECKAlNbHOM OCHOBaHWUM CrielyeT NPUHUMaTh cre-
AyloLmne KpUTUYECKUE rpagueHTbl Hanopa:

- B UHbBEKUMOHHON 3aBece:

a) B rpaBUNHbIX U raneYHNKOBbIX TPyHTax — 7,5;

6) B meckax KpynHbiX 1 cpegHei kpynHoctu — 6,0;

B) B Menkux neckax — 4,0;

- B 3aBece (guadparme), coopyxaemow cnocobom «CTeHa B IPYHTE», B IPYHTaX € koadduumnertamm punbTpaumm
A0 200 m/cyT B 3aBUCMMOCTM OT MaTepuana v 4rnuTensHOCTY ee aKkennyartauum — no tabnuue [1.2, B KOTOpoW Taioke npmee-
AeHbl XapaKTepUCTVKM MaTepuaros, UCTOMNb3yemble NPy pacyeTax MeXaHM4ecKon NPOYHOCTU 3aBeChI.

Tabnwuuya WN.2— PacueTHble 3Ha4eHUs XapaKTepucTukK

PacueTHbie 3Ha4eHUs XapakTepucTuk
Marepuan sasech! KpuTuueckuit Mpeaen npouHocTH Ha Monyni nechopmaLmi Koeq:»d)mumetar
rpapmenT Hanopa I, onuoocnﬁnc;xame R E MMa ;;’;i%i‘;’m:
BeToH 180 11,5 22.10° 0,20—0,22
rnuHouemeHToBeToH 150 1,0—2,0 300—500 0,35—0,37
MMMHOUEeMEeHTHBIN pacTeop 125 1,0—2,0 30—50 0,37—0,40
KomoBasi rnvHa 40 — 20—25 0,32—0,38
3arnuHU3NPOBaHHbI rPYHT 25 — 15—20 0,30—0,35
MpumeyaHue—[na BpeMeHHbIX 3aBEC 3HAUSHUS KPUTUUECKUX TPAANEHTOB HaNopa AonyckaeTcs ysenu-
uMBath Ha 25 %.

.14 Tpw NpoekTpoBaHUM NPOTUBOMUILTPALMOHHON LIEeMEeHTaLUOHHOM 3aBeChl B CKanbHOM OCHOBaHWUM cnegyeT
NPUHUMATL KPUTMHECKII TpaaneHT Hanopa I, B 3aBece B 3aBUCUMOCTH OT yAETbHOTO BOAONOMMOWEHUs B Npeenax sase-
cbl g, no Tabnuye A.3.

Tab6nwnua N3 — Kputndeckuit rpagMeHT Hanopa B 3aBece

Y[ienbHoe BOAOMOMOLEHUE CKAsbHOTO IPYHTA B 3aBece g, 1/(MuH - M?) Kputuseckuit rpagueHt Hanopa B 3aBece
<0,02 35
0,02—0,05 25
> 0,05 15

B cny4ae, ecrnu 3aBeca (0gHa unm B COMETaHWM C Ap. NPOTMBOMUIBTPALMOHHBIMK YCTPOMCTBAMN) TAKOKE 3awmuiaeT
OT BblWEeNavnBaHnsa cogepallmecs B CCHOBaHWM PACTBOPUMBbIE FPYHTbI, AOMYCTUMOE yAENbHOE BOAOMNOrNoweHne criesy-
eT obocHOBBIBaTE NMBO pacyetamu, NMMB0O IKCNEPUMEHTAlNBHBIMU UCCIIEA0BaHUSIMU.

MpoHnuaeMocTb NPOTUBOMUINBTPAUMOHHON 3aBEChl JOIPKHA GbiTh MEHbLLE NPOHULIAEMOCTH IPYHTA OCHOBaHWA He
MmeHee vem B 20 pas.

.15 [ns npeporepalleHns Beifopa rpyHTa Ha yyacTkax, rae ounbTpaumoHHbiA NOTOK C rpaaueHTamm Hanopa,
GNN3KMMKN K eAMHWLE, BLIXOOAUT Ha NOBEPXHOCTH OCHOBaHWUSI, B NMPoeKTe Heobxoaumo npegycmaTpmuBarth NPOHULGEMYIO
MPUrpy3Ky Unv pasrpy3ouHbii gpeHax. Matepuan npurpy3ku onmkeH noabuparbest no npuHumny obpatHoro douneTpa anst
3alUMThI TPYHTa OCHOBAHWS OT KOHTaKTHOW cydhdosum.

Heobxogumas TonwuHa NpuUrpysky onpeaenseTcs NCXoaAs U3 YCnosusi HegonyweHns MunbTPaunMoHHOIo Beinopa
rpyHTa.
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Mpunoxenne K
(obazarennHoe)

PacuyeT 0OCHOBaHUIA U IPYHTOBLIX COOPYXXeHUA no aAedopMauuam

K.1 PacueT OCHOBaHWI 1 IPYHTOBbLIX COOPYXeHWI (NNoTuH 1 ap.) no gedopmaumsiM Heobxogumo NPon3soanTe B
uensx 06OCHOBaAHUS KOHCTPYKLIMM CUCTEMbI COOPYXEHUE — IPYHTOBOE OCHOBAHWE WUITM €€ 3M1EMEHTOB, NepemMeLLeHnA
KOTOPbIX (OnpeaeneHHbIe pacHeToM 0CafiKM, FOPU3OHTaNbHbLIE CMELLEHUSI COOPYXXEHWUN, KPeHb! U Np.) He OMKHbI NPeBOC-
XOAUTb HOPMUPYEMBbIE KPUTEPUM, FapaHTUPYIoLMeE Mo 3ToMY (DakToOpy HOpMaribHbIE YCIIOBUS X SKCnnyaTaumm, obecnevm-
BaWMEe TEXHUYECKYI0 HAAEXHOCTb W [ONTOBEYHOCTb MOPOTEXHUYECKNX COOpPYXeHui. [Ipy 3TOM MPOYHOCTL M
TPEWMNHOCTOMKOCTb KOHCTPYKLMU NOATBEPKOAAIOTCH PACYETOM, YHUTHIBAIOLUM YCUIUSA, KOTOPbIE BO3HMKAIOT NPY B3anMO-
DeWCTBUN COOPYXKEHUS C OCHOBaHUEM.

PacueT coopyxeHui no gedopMauusam 4OIDKeH NPOU3BOAUTLCS HA OCHOBHbIE COYETaHWs Harpy3ok, a npu CooTeeT-
cTBYIOLWEeM 0GOCHOBaHUM — 1 Ha ocobble CoYeTaHnst Harpy3okK ¢ y4eTOM Xapakrepa ux AefCTBUS B NPOLIeCce CTpouTenb-
CTBa M 9KCMNyartaumMm coopyxeHnus (nocnefoBaTenibHOCTU U CKOPOCTU BO3BEAEHUA COOPYXEHUS, rpadimka HanonHeHus
BOQOXPaHUNMLLA U T. 4.).

MepemeLyeHnst OCHOBaHWI COOPYXEHUM, NPOMCXOASLLME B MPOLEecce CTPOUTENBLCTBA, AONYCKAETCs HE YYUTLIBATD,
€CNY OHW He BIUSAIOT HA IKCTINYaTauMOHHYIO NPUIToAHOCTL COOPYKEHUS.

K.2 PacueT ocHoBaHnwmi no gecdopmaumsim HeobXoaMMo Npon3BoANTL NO NEPBOI UM BTOPOW Fpyrine npegenbHbiX
cocrosiHuit (cM. 5.4.1 n 5.4.2 Hacrosiwero crangapra). OH BKNioYaeT pacyeTHbIN NPorHo3 gedopmaumii OCHOBaHUA K
COOPYXEHUs NPU UX COBMECTHOW paBoTe n NPOBEpPKY BbINONHeHUs ycrnosusi popmynsl (1), B KOTOPOM NpUHUMaeTCst Fy=S
Ry = S, rae S — coBmecTHas aedopmaums OCHOBAHUS M COOPYXEHUs (0CaZKN, FTOPU3OHTANBHBIE NEPEMELLEHNS, KDEeHbI
v ap.), S,— npeaencHoe 3HauyeHue COBMECTHOW Aedopmaumn OCHOBAHUA M COOPYXKEHWsl, YCTAHABNUBAEMble Mo
11.3—11.10 HacTosiero craHgapra.

KoathchmumeHTsl v, 1y, MPMHUMAIOTCA B COOTBETCTBUM € 5.3 HACTOALLEro CTaHAapTa; KOIPULMEHT v, BO BCEX CIly-
vasiX NpMHMMaeTCs paBHbIM eAuHULE.

MpoekTHbie 3HaveHust aedopmaumnin S MCNoNb3ylTCA TAKKE ANs aHanu3a noBeaeHus CUCTEM OCHOBaHUe — Coopy-
XKeHne Npy OLeHKax X HaAEeXHOCTU B nepnog akcnnyartaunu. Mpu aTom sHavenmnn Sonpeaensiotces B bonee wmpokom ana-
NasoHe Harpy3oK, 4em 3KCMNyaTauMOHHbIE.

K.3 lpepenbHbie 3HaqeHns COBMECTHON AehOpMaLMm OCHOBAHUS U COOPYXEHUs Ry = S, yCTaHaBNuBaloT nexoas
13 HeobxoanmocTu cobriiogeHus:

- TEeXHOMNOorM4ecKnx TpeboBaHuii K AethopMaLraM COOPYXKEHUS, BKNIoYas TpeGoBaHNA K HOPManbHOW 3KCnNyaTaumm
o6opyaoBaHns;

- TpeboBaHWi K NPOYHOCTU, YCTOWUMBOCTU M TPELWMHOCTOMKOCTM KOHCTPYKUMIA, BKNIOYas obylo yCTOMYMBOCTL
COOPYXKEHUS.

Mpy HasHavenun Ry = S, HEOBXOAMMO yUNTbIBaTL AOMYCKAEMYIO PA3HOCTb OCAA0K MEXAY CEKUUSIMU U HaCTAMK
COOPYKEHWIA, HE NPUBOASILLYIO K HAPYLIEHU IO HOPMaIbHOW paboTbl MEXCEKLNOHHbIX LWBOB, BO3MOXHOCTL NEpennea BoAb!
yepes rpebeHb NNOTUHbI, HaPYLLEHNS HOPMATNBHON 3KCMnyaTauny CBA3AHHbIX G COOPYXEHUEM KOMMYHUKAUWA 1 T. .

K.4 3HaueHusi coBmecTHON fedpopmaumu Fy = S opmyre (1 )crnepyeT onpeaensiTe, UCNONb3ys pacHeTHLIE METO-
[bl MEXaHUKM CIITOWHOW CPefbl, MCXOAS U3 YCIOBUIA COBMECTHOM paBoThl COOPYXeHUsi  0CHoBaHMS. [1pyu aTOM JONXKHbI
ObITb B JOCTATOUHON CTEMNEeHU yYTeHbl pearbHble 0Co0beHHOCTN paboTel CUCTEMbI COOPYXEHUE — OCHOBaHMWe: NPOCTPaH-
CTBEHHbIV XapakTep AethopMUPOBaHWS, HENMHENHAsA CBSI3b MEXAY HanpsixeHusMK 1 gedopmaumsivu, nocnegoeaTenb-
HOCTb BO3BEEHNSI COOPYXEHUSI U NPUITOKEHUS HArPY30K, NPOLECCH KOHCONMAALUMKN U NOMn3y4ecTu.

Mpun aTom onpegenexHne gedopmaunii COOPYXEHUs U OCHOBaHUA B 3aBUCMMOCTH OT UX KIacca u atana npoekTmpo-
BaHWA crieqyeT NPou3BOANUTb KaK YNPOLLEHHbLIMU (MHXEHEePHBLIMW) METOAAMM pacyeTa, pernameHTMpoBaHHbiMm B K.5—K.7
HaCTOSILLEro NPUNOXeHNs, Tak 1 BbIMUCIINTENBHBIMK MeTogamu, Basupylowmmmncst Ha 6onee geTtanbHON cxemaT3aumm
CUCTEMbI COOPYXXEHUE — OCHOBaHWE U HAUCMONb30BaHUY Boree COBEPLUEHHBIX MaTeEMaTUHECKNX MOZener rpyHTa (Henm-
HEeNHbIX, YNPYronnacTu4eckux, B T. 4. YYUTbIBAIOLWMX MHOTOA3HOCTL, PeOIorM4eckue CBOMCTBa IPYHTOB M T. A.).

3HaueHus gedopMaL i CoopyKeHUn U X OCHOBAHUI B Nepnog aKCnnyaraumm crieqyer onpegensite C y4eToM pas-
BUTNA NPOLIECCOB KOHCONUAaunnm n non3yvYecTv rpyHTOB. an J3TOM HAANEXUT NCNONb30BAaTL yKasaHHbie Bbllue BbIYNCIn-
TenbHble MeTodbl. Ha npeaBapuTenbHbIX CTagusiX NpoekTupoBaHns u aAns coopyxernun Il n IV knaccoe onpegenexHve
HecTabunmManpoBaHHbIX 3Ha4YeHNN dedopMaLum JomnycKkaeTCs NPOM3BOANTE YNPOLLEHHBIMU (MHXEHePHbIMU) MeTodamMu,
Hanpumep Ha OCHOBe pelleHVin OQHOMEPHbIX 3aZjay KOHCONMMAaUuu 1 NonayyecTy.

B Tex cnyvasix, korga gns onpegenenvs gedopmaunin o6s3arenbHbIM SBMAETCH NCMONBb30BaHUE HECKOTBKUX YKa-
3aHHbIX meTogoB (K.6 n K.7), hopmyna (1) BbIBOAUTCS 4118 BCEX 3TUX ClyYaes.

K.5 PacueTHasi cxema CUCTEMbI COOPYKeHUe — OCHOBaHWe AoMmKHa paspabaTbiBaThCs ¢ y4eTOM (hakTopoR, onpe-
JensioWwmxX HanpshHxeHHOe COCTOsTHUE 1 AedopMaLuy OCHOBAHUS 1 COOPYXeHNs (KOHCTPYKTMBHbLIX OCOBEHHOCTEN COOpY-
KEHUS, TEXHONOMMU €ro BO3BEEHWSs!, XapakTepa CIIoXeHWs 1 CBONCTB rPyHTOB OCHOBaHUS, BO3MOXHOCTY X UBMEHEHWS B
npouecce CTPOUTENBCTBA W SKCMNyaTauun COOPYXKEHUS, XapakTepa BHEWHNX BO3AENCTBUN U T. .).
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Pacuetbl gedopmaumin cuctemsl COOpYXeHUe — oCHOBaHve B HeoBXoanmbix criydasix cnegyeT NpousBoanTb 4ns
YCNOBWIA NPOCTPaHCTBEHHON 3aaa4n. [InsA coopyKeHUi, 4NMHA KOTOPbIX NpeBbilaeT wnpuHy 6onee yem B TpU pasa, pacye-
Tbl AOMYCKAETCs NPOM3BOAN T NS yCNOBUIA NNockon gedopmauuu. B cnyyae, ecnv wnpuHa COOpYXeHUS NPEBbILLAET TON-
WmHy COxumaemoii Tonwm H, onpegenennyio no K.6, B asa pasa n 6onee, 4oNyckaeTcs pacyeT 0Ccagok NpouasoanTs ans
yCNoOBWA OHOMEPHOW (KOMMPECCUOHHOW) 3aAaum.

K.6 Onpeagenexue cymmapHbix 0CagoK S B 3aBUCUMOCTY OT Knacca u 3Tana NPpoeKTUPOBaHUA COOPYXeHUIA, pacno-
NOXEHHbIX HA HECKAarbHbIX OCHOBAHUSIX, CrneayeT NPoM3BoANTb METOAOM NOCAOWHOIO CYMMUPOBAHUS U BbIUNCTIUTENbHbI-
MU meTogamm B cooTeeTcTeum ¢ K 4,

Ha npepsaputenbHbix cTagusix npoekTupoBanns (ans coopyxenuit Hiu IV knaccoB — Ha BCeXx CTaansX NpoeKTupo-
BaHWs) U5 ONpeaeneHns 3HaueHnn § 4oNyCKaeTCs OrpaHninTLCH METOAO0M NOCNOWHOTO CyMmmMupoBaHuns. [py 3TOM OCHO-
BaHWE COOPYXEHMUs CrnefyeT CXemaru3vpoBatb nUHEWHO-AedOopMUPYEMbIM NONYNPOCTPAHCTBOM C  YCNOBHbLIM
OrpaHUYEHUEM CXRMMAEMON Torwm H ,, onpeaensiemMon ¢ y4eTom Crnegyiowmx yenosmi:

- TPV WWPUHE NOJOLWBLI COOPYXeHUst b £ 20 M — No HOPMaM NPOEKTUPOBAHUS TPAXAAHCKUX COOPYXEHUMN;

- npu b > 20 m— u3 ycnosus o, o= 0,552(2), rae o, , — BEPTUKambHbIE HaNPSHKeHNs oT BHEUWHEeN Harpysku Ha
HWXKHEW rPaHnLie CXXUMAEMON TOSLLM FPYHTA (CYMMAapHbIe HANPSHKEHUS OT COOPYKEHUS, COCEAHUX 34aHUN U COOPYXKEHUM,
OT GOKOBbIX NPUIPY30K 1 T. [1., BO3HUKAIOWME MOCIE HA4ana BO3BeAEeHNUA COOPYXEHUN), Oy(2) — MaKCUManbHble BEpTH-
KanbHble HANPSDKEHUs! B IPYHTE A0 CTPOUTENBCTBA COOPYKEHUS.

Mpu pacnonoxeHnmn HWKHEN rpaHnLbl CROSA B IPyHTE ¢ £ < 5 MIMa unv npu 3anerasmm Takoro rpyHTa HenocpeacTBeH-
HO HWXKE STOW IPaHuLibl IPYHT BKITIOHATCH B CKUMaEMYIo TonLy. HUXKHIO rpaHnLy OkMMaemoro Cnos B 3TOM rpyHTe crie-
AyeT onpepensite UCXOAsi U3 YCIIoBUS o, , = 0,2«::2(2 .

Mpn 3anerannm rpyHToB C MOAYNem aedopmaumm £ > 200 MMNa B npeaenax H, rnyBuHa cxmmaemMon Tonwm orpamxm-
YUBAETCS KPOBIIE 3TOro FPyHTA.

3HaueHNA HaNPsKEeHUN AOITKHbI ONPEASNATLCA € yHeTOM (DUNbTPAUMOHHBIX CHITY B3BELIMBAIOWEro AeNCTBUS BOAbI
HWXe YPOBHS IPYHTOBbIX BOA,.

K.7 KpeH (HaknoH) coopyxeHui cnegyeTt onpeaenstb B CAy4Hanx HECUMMETPUYHO NPUNOXEHHOW Harpy3ku B npeae-
nax nroaau noAoLIBbl COOPYXEHWUA U NPUTPY3KN OCHOBaHWA BHE NOAOCLWBbLI COOPY)KEHUS, BMUAHUA COcCearnx pyHaameH-
TOB, @ TAKKe NMPU HEOJHOPOAHOCTM IPYHTOBOFO OCHOBAHMS.

Onpepgenenne CyMMapHbIX KDEHOB / B 3aBUCYMOCTY OT KNacca 1 31ana NPoeKTUPOBaHNUS COOPYKEHWUN, PaCrONOXeH-
HbIX H& HECKarbHbIX OCHOBaHMAX, [OMKHO NPOM3BOANTHCA KaK yNPOLWEHHBIMU METOAAMM PacYeTa, TaK U BbIMUCTIUTENbHBI-
MKu meToaamun. Ha npeasaputensHeix cTagusax npoektuposanus (ans coopyxenun Il n IV knaccoe — Ha Bcex ctagnsax
NPOEKTMPOBaHKS ) ANs onpeAeneHnst 3Ha4YeHWn i (Npu AOCTATOUHO OAHOPOAHBLIX UMY TOPU3OHTANBHO-CAOUCTHIX OCHOBaHU-
SX) AOMYCKABTCA OrpaHUMYMTLCS WUCMOMb30OBAHWEM YNPOLLEHHbIX METOLOB pacuyeTa, B KOTOPbIX KpeH onpenensietcsi ¢
MCMONb30BAHMEM OCPEeHEHHbIX XapaKTePUCTUK OCHOBaHUsI M coopyeHusi. [1pm cyiecTBeHHO HEOZHOPOAHbLIX OCHOBaHU-
Ax onpegeneHne CyMMapHOTO KpeHa AOMKHO BLINONMHATLCS TONMBKO BbIMMCIMTENbHBLIMU METOA4AMM, C YHETOM BIUSIHUS NpU-
rpy3oK u cocefHvx hyHOaMeHTOoB.

K.8 PacueT ropuaoHTanbHbIX NEpemMeLLLeHU COOPYXXEHUIF Ha HECKaNbHbLIX OCHOBaHWSIX U 311IEMEHTOB COOPYXEHWUS,
BOCIPUHVMMAIOLLMX FOPM3OHTaNbHYI0 Harpy3ky (Hanpumep, NoanopHbie cTeHsbl, 3panus ' AC, aHkepHble YCTPOCTBA), crie-
AyeT NPOV3BOANTL BbIMUCIIUTENBHBIMU METOAAMM, YUUTHIBAIOLWMMKY pa3euTre obnacten nnactuyeckux gedopmauui, B
cooTtBeTCTBMM C K.4.

K.9 PacueT ocagok v ropy3oHTanbHbIX NEPEeMEeLLEHI NIMOTUH U3 FPYHTOBbLIX MaTepuaros M OCHOBaHUI U UX name-
HEeHWsi BO BpeMeHM crieyeT Npou3BoAUTL B COOTBETCTBUM € Npunoxenvem XK . [lecbopmanmm ckanbHOro OCHOBaHUs, Npu
3TOM, KaK NpaBuio, MOXHO HE Y4 TbIBaTb.

K.10 PacueT nepemelleHn GETOHHBIX M Kere306eTOHHBIX COOPYXEHMI, BO3BOANMbIX Ha CKalNbHbLIX OCHOBaHWSAX,
KaK nNpaBuno, crieqyeT npousBoauUTL TOMNBKO AN COOpYXeHui | knacca.

Mpu pacyeTe NepeMeLLeHui, ECNM OTHOLIEHUE WHPHHbI HAMOPHOIO (PPOHTA COOPYXKEHMS b, K HANOPY Ha COOPYXe-
Hue HcocTtaenset by /h <5, creflyeT paccMaTpmBaTh NPOCTPAHCTBEHHYIO 3agaqy, ecrm by/h 25 — nnockas. YcnosHaa ton-
WMHa geopMUpyeMOoro Closi OCHOBAHUSI B pacyetax NPUHUMAaeTCs PaBHOM LLIMPUHE NOAOWBLI COOPYXeHUs b.

Ha cTagum TEXHUKO-9KOHOMMYECKOro 000CHOBaHUS CTPOUTENBCTBA CKaNbHOE OCHOBaHUE AOMNyCcKaeTCsa paccmaTpu-
BaTb B BUAE NUHeNHO-gedopMupyemMon cpebl.
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MpunoxeHune J1
(o6sa3aTenbHoe)

Pac4eT ocagok nnotuH. OCHOBHbIE NOMOXeHUA

J1.1 PacueTt ocagok Tena n OCHOBaHUS MIOTUHBI CriegyeT NPou3BoauTb NPY BbIGOPE KOHCTPYKLUUWN M TEXHONOTNN
nponseoacTea pabor, a Takke Ans onpegenexHus TpebyemMoro CTpouTenbHOro Nnogbema nitoTUHLl U YTOUHEHUs! 06bema
paboT Mo COOPYKEHUIO NNOTUHDI.

PacueT ocafok NNoTuHbl cnegyet NPOU3BOSUTE B K&XO0M XapakTepHOM ee NnornepeyHoM ceveHnm No HeCKoNbKUM
BEPTUKAmNsAM, NPOXOASALWNM B 3NEMEHTax NNOTUHbI U3 PasnuyHbIX MatepuanosB (S4po, 3KpaH, npuama u 1. a.).

J1.2 Onsinnotud | w1l knaccoe pacyeT 0Cagok u UX N3MEHEHUS BO BPEMEHW crefyeT NPOU3BOANTb HA OCHOBaHUN
pe3ynbTaToB 3KCMEepPUMEHTalNbHbIX UCCMNefOBaHui CXNMMaeMOCTU TPYHTOB C YH4ETOM HanpsaXeHHO-4edopMUpoOBaHHOroO
cocTosHMA NNOTUH. MNMopoBoe gaBneHune, NON3y4ecTb IPYHTA, Ero NPocagoYHOCTb N HabyxaHne Npy NoBbILWEHUW BNaxX-
HOCTU B Nepuop SKCrnyataumm Heobxoaymo yUuThIBaTb B 32aBUCUMOCTU OT KX Hanm4mst.

HanpspkeHHo-aedh opMMpoBaHHOE COCTOsIHME NINOTUH, Bo3eoaumblix B CCK3, cnepyeT onpeaensaTe ¢ y4eToM Tem-
nepaTypHOro peXxumma rpyHToB NIOTUHbI U €€ OCHOBAHWS.

Ons nnotud 1l n IV knaccoB gonyckaeTcs NPOU3BOAUTL pacyHeT 0CagoK Mo NpUbIKeHHbIM 3aBUCUMOCTSAM C
MCMOMNBb30BaHNEM 3HAYEHUIN mogynen agedopmaumii No aHanoram.
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