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Mpeoucnosune
CBepneHusi 0 cBode NpaBun

1 WCMNOJIHUTEJIb - HayyHo-uccnepoBatenbCKuUiA, MNPOEKTHO-U3bICKATENbCKMA U KOHCTPYKTOPCKO-
TEXHONOrMYECKUA  MHCTUTYT  OCHOBaHWA W MOA3EMHbIX coopyxeHuin uMm.H.M.M'epcesaHoBa (HUWMOCI
uMm.H.M."epcesaHoBa) - nHctmutyT AO "HNLL "CTpouTtenscTteo”.

2 BHECEH TexHnyecknm komnteTom no ctaHgaptmdauumm TK 465 "CtponTtenscTeo”

3 MOArOTOBJIEH k yTtBepxaeHuio [enapTamMeHTOM rpanoCTPOUTENbHON OEATENbHOCTU U apXMTEKTYpbl
MwnHMcTEpCTBa CTPOUTENBCTBA U XUANLWHO-KOMMYHaNbHOro xo3anctea Poccuiickoih Penepaunn (MuHcTpoi Poccum)

4 YTBEPXJOEH nprkasom MuHuctepcTsa CTPOUTENbCTBA U XUANLWHO-KOMMYHAaNbHOro xo3aincTea Poccuiickoit
®depepaunm o1 16 noHs 2016 r. N 416/np v BBeAeH B aeicTaue ¢ 1 ceHTs6ps 2016 1.

5 BAPETMCTPUPOBAH ®epepanbHblM areHTCTBOM MO TEXHUYECKOMY PErynvMpoBaHUiO W MeTPOsiornm
(PocctaHmapr)

6 BBEJEH BMNEPBbIE

B cnyyae nepecmotpa (3aMeHbl) Uiy OTMEHbI HACTOSILEero CBoAa npaswil COOTBETCTBYroWee yBenomaeHne byner
onybnKoBaHO B yCcTaHOB/IEHHOM riopsake. CooTBEeTCTBYyroWAas MHGpopMaLns, YBeaOMIEeHNEe U TeKCTbl pasMeLaroTcs
TaKXXe B WHGOOPMAUMOHHON cucTeme obuwero rnosib30BaHus - Ha ohuumanbHoM caiite paspaboruvka (MuHcTpori
Poccun) B cetn IHTepHeT

BBenpeHue

HacTosiwmid ceon npaBun paspaboTaH ¢ y4eToM obsi3aTenbHbIXx TpeboBaHuiA, ycTaHOBNEHHbIX B denepasibHOM
3aKkoHe 0T 27 pekabps 2002 r. N 184-d3 "O TexHunyeckoMm perynuposaHun’, denepanbHOM 3akoHe 0T 29 nekabps
2004 r. N 190-®3 "'papmocTpouTenbHblil kogeke Poccuiickoin denepaunn”, dengepanbHoM 3akoHe oT 30 gekabps
2009 r. N 384-d3 "TexHunyeckuin pernameHT o 6e30MacHOCTU 3[aHWA U COOPYXEHWA" N COLEPXUT OCHOBHbIE
reoTexHuyeckue TpeboBaHus, KoTopble cneayeT cobnofaTte NPy NPOEKTUPOBAHWU, PEKOHCTPYKLIMK, KanuTanbHOM
PEMOHTE MOA3EMHBIX COOPYXEHWA Pa3NMYHOr0 Ha3HauYeHNs, a TakXe 3arnybneHHbIX YacTen 3naHnii.

Csop npasun BbinonHeH astopckum konnektueom HUWOCIT um.H.M.'epcesaHoBa - mHcTuTyToM AO "HWL
"CTponTenbcTBO” (A-p TexH. Hayk B.M.MeTpyxuH, kaHa. TexH. Hayk K.B.KonbibuH - pykoBOANTENN TEMBI; KaHL,. TEXH.
Hayk [.E.Pa3BoOoBCKWiA - OTB. UICNONHUTEND; A-p TEXH. HayK B.W.lWeiHnH; kaHa. TexH. Hayk B.B.AcTpsi6, kaHAa. TEXH.
Hayk O.K.ArnaToea, kaHA. TexH. Hayk A.B.CkopvkoB, kaHA. TexH. Hayk B.[.depnopoBckuii, kaHA. TeXH. Hayk
O.A.lWlynatbes; nHxeHepsbl: B.A.KutaikuH, M.M.KyaHeuos, O.A.Mosrauesa, P./.YepHos).
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1 O6bnactb NpMMeHeHUs!

Hactosawwnii cBoL npaBun ycTaHaBiMBaeT OCHOBHble reoTexHmyeckme TpeboBaHWs M pacnpocTpaHseTcs Ha
NPOEKTNPOBAHNE HOBbIX Y PEKOHCTPYMPYEMbIX MOA3EMHbIX COOPYXEHWIA 1 3arnybneHHbIX YacTei 3aaHuin (oanee -
NnoA3eMHbIe COOPYXEHUS).

Hactoswwnii cBop npaBun He pacnpocTpaHseTCsl Ha MNPOEeKTMPOBaHWE MaructpasnbHbix TpybonpoBoaos,

MOrUNbHVKOB [NS 3aXOPOHEHUS, COOPYXEHWI CNeUManbHOro HasHayYeHns, a TakXe COOPYXEHWA, BO3BOAMMBIX Ha
MHOr0NIeTHEMEP3bIX FPYHTaXx.

2 HopmaTtuBHble CCbIIKK

B HacToslwem cBoAe npasBui UCMONb30BaHbl HOPMATUBHBIE CChINIKW HA CNeayowme JOKYMEHTbI:
FOCT 20522-2012 "'pyHTbI. MeToblI cTaTUCTUYECKO 06paboTKy pedynbTaToB UCMbITaHWiA

FOCT 24846-2012 'pyHTbI. MeToObl M3MepeHns fedopMaLunii OCHOBaHUIA 34aHUIA 1 COOPYXEHWI
FOCT 25100-2011 MpyHTHI. Knaccudpmkaums

FOCT 27751-2014 HageXHOCTb CTPOUTENbHbIX KOHCTPYKUMIA U 0cHOBaHWA. OCHOBHbIE MONOXEHWS
FOCT 30416-2012 I'pyHTbI. JlTabopaTopHble ncnbiTaHns. Obwue nonoxeHns

FOCT 30672-2012 "pyHTbI. [Monesble ncnbiTanms. Obwme NonoxeHus

FOCT 31937-2011 3paHus n coopyxeHrusi. [Npasnna obcnenoBaHns 1 MOHUTOPUHIa TEXHUYECKOrO COCTOSIHUSA
CIM 16.13330.2011 "CHwul1 11-23-81 * CtanbHble KOHCTPYKUMK" (C nameHeHnem N 1)

CIM 20.13330.2011 "CHwul1 2.01.07-85* Harpy3kun n Bo3nenctens"”

CM 21.13330.2012 "CHul 2.01.09-91 3paHMa u COOpPyXeHuss Ha noppabaTbiBaeMbIX TEPPUTOPUSX 1
npocafoYHbIX rpyHTax"

CIM 22.13330.2011 "CHwul1 2.02.01-83* OcHoBaHWs 30aHUIA 1 COOPYXeEHMA"

CIM 23.13330.2011 "CHwl1 2.02.02-85 OcHOBaHMSA rnopoTEXHNYECKNX COOPYXEHNIA"

CIN 24.13330.2011 "CHwul1 2.02.03-85 CealiHble doyHOaAMEHTbI"

CI 28.13330.2012 "CHwul1 2.03.11-85 3awwuTa cTponTeNbHbIX KOHCTPYKUUA OT Kopposun" (C nameHeHmem N 1)
CIM 35.13330.2011 "CHwlM 2.05.03-84* MocTbl 1 Tpy6bI"

CI 43.13330.2012 "CHwuIT 2.09.03-85 Coopy>keHuns NpOMbIWAEHHbIX NPEeAnpUATNA"

CIM 45.13330.2010 "CHwI1 3.02.01-87 3eMnsiHble COOPYXEHNS, OCHOBaHWA U PyHOaMeHTb!"

CIM 47.13330.2012 "CHwuI 11-02-96 NHXeHepHble uabickaHns ans ctpontenbcrtsa. OCHOBHblE NONOXEHNS"
CI 48.13330.2011 "CHwul 12-01-2004 OpraHusaunsa ctpouTtenscrea”

CIM 63.13330.2010 "CHwull 52-01-2003 BeToHHbIe 1 Xene3o0beToHHble KOHCTPYKUUU. OCHOBHbIE MonoXeHns" (¢
nameHeHnamu N 1, N 2)
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CIM 91.13330.2012 "CHwuI1 11-94-80 MNona3eMHble ropHblie BbipaboTkuy"
CIM 102.13330.2012 "CHwI1 2.06.09-84 TyHHenu ruppoTexHuyeckue”
CIM 103.13330.2012 "CHwuI1 2.06.14-85 3awwmTa ropHbix BolpaboToK OT NOA3EMHbIX 1 MOBEPXHOCTHBIX BOA"

CIN 116.13330.2011 "CHwul1 22-02-2003 VIHXeHepHasa 3awuTta TeppuTopuiA, 30aHNUA 1 COOPYXEHUA OT ONacCHbIX
reonormnyeckmx npoueccos. OCHOBHbIE MONOXEHUS"

CIM 120.13330.2012 "CHwuI1 32-02-2003 MeTpononuTeHbl" (¢ nameHeHnem N 1)
CIM 122.13330.2012 "CHwI1 32-04-97 ToHHENN Xene3HoL0pOXHble N aBTOA0POXHbIE"
CaHllvH 2.1.7.1287-03 CaHuTapHo-anuaemMmonoruyeckue TpeboBaHms K Ka4ecTBy NoYBbl

MpumeyaHre - Mpu NONb30BaHMN HACTOSWMM CBOLOM MPaBun Lenecoobpas3Ho NPOBEPUTb OENCTBUE CCbINOYHBIX
CTaHOApTOB W CBOLOB MPaBWi B WMHPOPMAaUMOHHOW cucTeme obwero nojib30BaHUS - Ha OgouUManbHOM cainTe
denepanbHOro opraHa MUCNonHUTENbHOW BNacTn B cpepe ctaHgapTnsaumm B cetu VIHTepHeT unm no exerogHomy
MHGOOPMALIMOHHOMY yKasaTtento "HauuoHanbHble ctaHOapThl", KOTOPbIA Ony6nvMKOBaH MO COCTOSIHUIO Ha 1 siHBaps
TeKylWwero roda, v Mo BbINyCKaMm eXeMecsa4yHOro MHAOPMauMoHHOro ykasartens "HaumoHanbHble cTaHbapThl” 3a
Tekywuin ron. Ecnm 3aMeHeH CCbINOYHbIA AOKYMEHT, HA KOTOPbLIVA AaHa HegaTUpOBaHHasA CCblfka, TO pEKOMEeHAyeTcs
1UCrnonb3oBaTb OENCTBYIOLWYIO BEPCUIO 3TOr0 OOKYMEHTa C YyYEeTOM BCEX BHECEHHbIX B OaHHY0 BEpCUIO U3MEHEHWUN.
Ecnn 3amMeHeH CCbINIOYHbI OOKYMEHT, Ha KOTOPbIA faHa AATMPOBAHHAs CCblfka, TO PEKOMEHOYEeTCs MCMNOb30BaTb
BEPCMIO STOr0 AOKYMEHTa C YyKasaHHblM Bblille rogoM yTBepXAeHus (npuHaTus). Ecnv nocne yTeepXneHus
HacTosWero ceoga npasui B CCbINOYHbIA JOKYMEHT, HA KOTOPbIA JaHa O0aTUpOBaHHAs CCblfika, BHECEHO N3MEHEHMe,
3aTparvBatoliee NnonoXeHne, Ha KOTOPOe AaHa CCbinka, TO 3TO NOMOXEHNE PEeKOMEHAyeTCs NpuMeHaTb 6e3 yyeta
LaHHOro U3MeHeHusi. Ecnv cebioYHbIfi OKYMEHT OTMEHEH 6e3 3aMeHbl, TO MONOXEHNe, B KOTOPOM JaHa CCbinka Ha
Hero, PEKOMeHIyeTCs NPUMEHATb B YaCTW, HE 3aTparvBarowen aTy ccoinky. CBegeHus 0 LeNCTBMU CBOLOB MPaBun
uenecoobpasHo nposepnTb B PepepanbHOM MHPOPMALMOHHOM (POHAE TEXHMYECKUX PErNaMeHTOB 1 CTaH4apTOoB.

3 TepMuHbI, onpepneneHnus 1 0603HaYeHUs
3.1B HaACTOsleM cBode npasunn npuMeHeHbl cnegyouwmne TepMnHbl C COOTBETCTBYHOWNMMK onpeneneHnsamin:

3.1.1 6appaxHbin adohekT: IddekT, BO3HUKAOWMIA BCNEACTBME MOMHOMO WM YACTUYHOTO MepeKkpbiTUs
BOJOHOCHOIO rOpM3oHTa NOA3EMHBIM COOPYXEHMEM U MPOSBASIOWMIACSA B NOABEME YPOBHEN NOA3EMHbIX BOL4 Nepen
nperpagon unbTPaunoHHOMY MOTOKY U UX CHUXEHUM 3a HEN.

3.1.2 Bepudpukaums: Npoeepka, cnocob NoATBEPXIOEeHWUS Kakux-nvbo MONOXEHWR, pacyeTHbIX anropuTMOB,
nporpamMm 1 npouenyp nNyTeM WX COMOCTaBEHWS C OMbITHbIMU (3TANOHHBIMA WM 3MMUPUYECKMU)  OaHHbIMU,
anroputMamu u pesynbTatamiu.

3.1.3 reotexHuyeckas Kareropus: KaTeropvm CNoXHocTn obbekTa cTpouTenbCTBa, onpenenseMmass B
3aBUCUMOCTU OT ero ypoBHsA OTBETCTBEHHOCTU N CNTOXHOCTU MHXEHEPHO-reonorn4eckmnx yCJ'IOBVII7I nnowankwu.

3.1.4

reoTeXHMYECKUN MOHUTOPUHr: KoMnnekc paboT, OCHOBaHHbIA Ha HATYpHbIX HabnNOAeHUsX 3a NOBEeAEHUEM
KOHCTPYKLMA BHOBb BO3BOANMOro NN PEKOHCTPYNPYEMOro COOPYXEHUS, ero OCHOBaHMs, B TOM YUC/IE FPYHTOBOMO
MaccurBa, OKpyXaroulero (BMelaroLero) CoopyXeHne,  KOHCTPYKLMIA COOPYXEHWI OKPYXatoLein 3aCTPONKN.

"e0TEXHNYECKMIA MOHUTOPUHT OCYLIECTBSIETCS B NEPUOL CTPOUTENbCTBA U HA HAYaNnbHOM aTane akcnayataumm
BHOBb BO3BOLMMbIX 1IN PEKOHCTPYNPYEMBIX 0O BHEKTOB.

[CIM 22.13330.2011, nyHkT 12.1]

3.1.5 reoTexHmuyeckui nporHo3: Komnnekc paboT aHanMTUYeckoro 1 pacyeTHoOro xapakTtepa, uefb KOTOpbIX -
KayeCTBEHHas U KONMYeCTBEHHas OLeHKa MoBedeHUS OCHOBAHWIA, OYHOAMEHTOB W KOHCTPYKUWUIA NPOEKTMPYeMOoro
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COOPYXEHNs 1 OKpYXaltollel 3aCTPOoVKM B NPOLIecce CTPOUTENbCTBA U B HaYabHbI Nepunod sKcnnyaTauum.

3.1.6 rupporeonormyecknn nporHo3: Komnnekc paboT pacyeTHOro xapaktepa [ONis KayeCTBEHHOW U
KONMYECTBEHHOM OLLEHKN U3MEHEHWNA TMAPOre0/IorMyecknx YyCnoBui, BbiI3BaHHbIX CTPOUTENLCTBOM.

3.1.7 rpyHToBbli aHKkep: KOHCTPYKTMBHbIA SNEMEHT, BOCMPUHUMAIOWMIA  Bbloeprueawlmne  ycunus,
nepenaBaeMble Ha OCHOBAHWE KOHCTPYKUMSAMWU, B3aUMOLENCTBYIOWMMN C TPYHTOM; aHKep COCTOMT, Kak npasuno, n3
TPex yacTei: oronoeka, CBOHOLHOM YaCTW U KOPHS.

3.1.8 XxecTtKocTb: Mepa nogatnvMeocTu Tena unu mateprana gedpopmaLmsam.

3.1.9

30Ha B/IMSIHUA HOBOrO CTPOMTENbCTBA WM PEKOHCTPYKUMM: PaccTosiHue, 3a npenenamu KOToOporo
HeraTyBHOE BO3AENCTBME HA OKPYXaloLLyto 3aCTpoiiky npeHebpexnmo mano.

[CM 22.13330.2011, npunoxeHune A]

3.1.10 naBnekaembiin aHkep: PYHTOBLIN aHKep, cBOOOAHAS YaCTb KOTOPOro MOA/EXUT W3BIEYEHUO rocne
BblBOJA aHkepa 13 paboTbl.

3.1.11

MHXeHepHass uucpoBas mopgenb MectHocty; WLMM: dopma npeacrtaBneHnss  MHXEHepHo-
TOMOrpagoMyeckoro njaaHa B LUGPPOBOM BEKTOPHO-TOMOMIONMYECKOM Buae Onsi o6paboTky (MOAEenupoBaHusl) Ha
OBM n aBTOMaTM3NPOBAHHOIO PELEHNS MHXeHepHbix 3apad. MILIMM coctonT u3 umdpoBoit Mmooenu penbedpa
(LUMP) 1 ungpposoii mopenu cutyaumm (LIMC).

[CI 47.13330.2012, cTaTbs 3.1]

3.1.12

MHXEeHepHO-reoTeXHMYeckmne u3bicKaHusi: KoMmmnekc reoTexHuyeckmx paboT M UCCnenoBaHWid C Lenblo
NONYYEHUSI UCXOLHbIX PaACYETHbIX 3HAYEHU ONs8 MPOEKTUPOBAHUA (PYHOAMEHTOB, OMOP W Op. Ha yyacTkax
pasMmelleHnsl 0ObEeKTOB KanuTanbHOro CTPOUTENbCTBA M UHOMBMAYANbHOMO MPOEKTMPOBaHNS, HEOOXOOUMbIX W
JOCTaTOYHbIX AN MOCTPOEHUS pacYeTHON reoMexaHMyeckon mMomens B3auMOLeNCTBUS 30aHUA U COOPYXEHUA C
OCHOBaHUEM.

[CIM47.13330.2012, cTtaTbs 3.4]

3.1.13 KOMNeHcauMoHHOe HarHetaHue: Crnocob 3awuTbl CywecTBylOWMX OOBEKTOB OT AOMOMHUTENbHbIX
nedbopmaunini Npu BO3BEAEHUN PSALOM MOA3EMHbLIX COOPYXEHWUA NMyTEM NPEenoTBPAWEHNS MU MUHUMU3AUUN Takmx
nedbopMaunini 3a cyeT HarHeTaHusl B FPYHT TBEPAEOWMX PACTBOPOB Yepe3 MHBbEKTOPbI, pacrnonaraemble Mexay
CTPOSIUMMCS 1 3aluMIAEMbIM 06 bekTamMu.

3.1.14 KoHTaKkTHaa momenb: Mogenb, yymTbiBalOWas COBMECTHOCTb AeddopMaunii KOHCTPYKLMIA COOPYXEHNS C
neopMupyemMbIM  OCHOBaHMEM, B KOTOPOA  HaMpPS>XEeHHO-OEOPMMPOBAHHOE COCTOSHME OCHOBaHWA  He
paccMaTpmBaeTCsd, a paccMaTpmuBaeTCaA TONbKO CBA3b MeXAy HanpsaxeHusamm n nepemeweHnsaMn Ha KOHTaKTe
"CoOpyXeHne-oCHoBaHue".

3.1.15 KOHTaKTHbIN 3neMeHT: KOHEYHbIN 31EMEHT, NO3BONAIOWNA MOLENMPOBATbL Kak Hanmymne, Tak U OTCYTCTBME
COBMECTHbIX fedpopMaLunii Ha KOHTaKTe KOHCTPYKLUWW C FPYHTOBbIM OCHOBaHUEM.

3.1.16 KopeHb aHKepa: Yactb FPYHTOBOro aHkepa, obecneumnsatolas nepepgadvy sblgeprmearowiero ycunma ot
COOPY>XEHNS Ha rPyHTOBOE OCHOBaHME BHE 30HbI aKTUBHbIX Aeddopmauuii.
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3.1.17 Habnio patenbHbI MeToq4: MeTon MPOeKTMPOBaHWS, Npeanonarawlnii BO3MOXHOCTb KOPPEKTMPOBaTh
NPOEKT Ha OCHOBAHUN Pe3y/ibTaTOB re0TEXHNYECKOr0 MOHUTOPUHTa.

3.1.18 Hap30p 3a CTpPOUTENbCTBOM: KOMMNEKC cneumanbHblX MEepPonpuSATUA, MPOBOOMMbBIX 3aKa34YMKOM,
NPOEKTUPOBLLMKOM U OpraHmsauunen, OCyWeCTBASAIOWEA Hay4yHO-TEXHUYECKOE COMPOBOXIEHWE M MOHUTOPWHI, a
TakXe JOPYrMMM KOHTPONMPYIOWWMKM  TFOCYLAPCTBEHHLIMW OpraHu3aumsmm no obecneveHwio 6e3o0nacHoOCTy
CTPOUTENbCTBA 1 NOCNEAYIOWENR aKCnnyaTaLmm CTPOSIWLErOCs COOPYXEHNS 1 OKPYXatoWwen 3aCTPONKN.

3.1.19

Hay4yHO-TEXHMUYECKOe conpoBoxaeHue: Kowmnnekc paboT Hay4yHO-aHanMTMYeCcKoro, MeTOoIMYEecKoro,
MHGOPMALIMOHHOIO, 3KCMEePTHO-KOHTPONBHOrO 1 OpraHW3auMoHHOro XapakTepa, OCYLEeCTBNSieMblX B MNpouecce
N3bICKaHWU, MPOEKTUPOBaHMS M CTPOUTENbCTBA B LENsSX obecrnevyeHust HaLeXHOCTWM COOPYXEHWA C y4eToM
NPUMEHEHNs! HeCTaHIaPTHbIX PACcYeTHbIX METOI0B, KOHCTPYKTUBHbBIX U TEXHONOTMYECKUNX PELLEHNA.

[CM 22.13330.2011, nyHKT 4.14]

3.1.20

non3eMHoe COOpYXeHWe WNM noa3eMHas 4YacTb coopyXeHusi: CoopyXeHwe UM 4acTb COOpPYXEHUs,
pPacnonoXeHHas HUXe YPOBHS MOBEPXHOCTW 3eMnu (MIaHUPOBKM).

[CM 22.13330.2011, npunoxeHue A]

3.1.21 noartanHble (NocTagunHble) pacuyetbl: [locnenoBaTtefibHbe YMCMEHHbIE PaCYeTbl, BbIMOMHSAEMbIE MO
0edOpMUPOBAHHON CXEME COOPYXEHUS, Y4uTbiBaKOWME peanbHYl0 CTagMAHOCTb W 04YepelHOCTb BO3BEEHUS
COOPYXEHNS, BUSIOWME HA HANPSAXEHHO-AePOPMMPOBAHHOE COCTOSIHNE NOA3EMHOIO COOPYXEHNS N OCHOBAHUS.

3.1.22 npepnucbiBaowme Meponpuatus: [lpeonuncaHus, T.e. TpeboOBaHWA U yKasaHWs HOPMATUBHbBIX
JOKYMEHTOB HepacyeTHOro xapakrtepa, MpUMEeHseMble MpU MPOEKTUPOBAHUM AN WUCKIIIOYEHUS OOCTUXEHUA
npefenbHbIX COCTOSHUA U NPUMEHSEMble B TeX Clyyasix, Korga pacyeTHble MOAENN He HYXHbl UM OTCYTCTBYIOT;
NPUMEHSIOTCS NPENMYILECTBEHHO NPU NPOEKTUPOBAHUN COOPYXEHWNA 1-1 rEOTEXHNYECKOW KaTteropuu.

3.1.23 nporpeccupyioliee paspylweHune (obpyweHue): PacnpocTpaHeHne HayanbHOro NIoKanbHOro
noppexmneHnsa KOHCTPYKTUBHOIo 3nemMeHTa B Buae Ll,eI'IHOI7I peakunn OT 3aneMeHTa K 3/1EMEHTY, npueoasiliee B
KOHEYHOM UTOre K 0OPYLIEHNIO BCEro COOPYXXEHMWS U 3HAYMTENbHON Ero YacTu.

MpumeyaHre - B pacyetax Ha aBapuiiHbie BO3OENCTBUS BEPXHErO CTPOEHMS NPUMEHSIOT TEPMUH "0bpyleHne", B
TO BPEMS Kak Mo OTHOLWEHUIO K pacyeTam rnoA3eMHbIX COOPYXEHUA NPUMEHSIOT TEPMUH "paspyieHue”.

3.1.24 npoekTHasi cuTyaumsi: Y4nTbiBaeMblii Mpu NPOEKTUPOBAHUM 1 pacyeTe COOPYXEHNS KOMMeKc Hanbonee
HebnaronpUsITHbIX YCNOBUIA, KOTOPbIE MOTYT BO3HWKHYTb NPY €ro BO3BEAEHUM U SKCMayaTaumnu.

3.1.25 NpoeKTHbIN CLueHapuii: YuYnTbiBaeMbI NPy NPOEKTUPOBaHNM 1 pacyeTe COOPYXEHNs KoMnaekc Hambonee
HebnaronpusTHbIX MOCNEN0BaTENbHOCTEN W3MEHEHWS! B3aVWMOCBSI3aHHbIX MPOEKTHbIX CUTyauuid, KOTopble MOryT
BO3HWKHYTb MpW ero BO3BeAeHNM 1 3KCnayatauuu.

3.1.26 conoctaBuMbI ONbIT: JlOKyMEHTMpPOBaHHass nM60 WHAs YeTKO YCTAHOBMEHHasi WHgOpMaLMs,
OTHOCSILASICA K CBOWCTBAM OMUCMEPCHbIX WM CKaNbHbIX FPYHTOB, aHaNOrM4YHbIX paccMaTpvBaeMbiM B MPOeKTe, NS
KOTOpPbIX CeflyeT oXunaTb CXOOHOr0 NOBEAEHNS KOHCTPYKLUIA, aHaNOrMYHbIX UCMONb3yeMbIM B NMPOEKTE.

3.1.27 conpotuBneHne BO3peNCTBMIO: CrnocobHOCTb 3NeMeHTa WM MOMEPEYHOro CEeYEeHUs IneMeHTa
COOPYXEHNS BblAEPXMBATb BO3AENCTBIS 6€3 MEXAHUYECKUX NOBPEX AEHWIA.

3.1.28 xapakTepHble 3HauyeHus: PacyeTHble 3HAYEHWS MeXaHW4yeckMxX XapakTepUCTUK FPyHTa, SBASIOWMXCA
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3aBUCVMbIMM OT BUAA HAMPSXEHHO-LEOPMUPOBAHHOINO COCTOSIHUSI U YPOBHSI HAMPSIXXEHWUIA, NONYYEHHbIE METOLOM,
Hambonee COOTBETCTBYIOWMUM MPUMEHSEMBIM MPU MPOEKTUPOBAHMU MOLENAM 1 METOAAM pacyeTa.

3.1.29 4YyBCTBUTENIbHOCTb TIpPYHTA: CnocobHocTb rpyHta W3MeHsiTb CBOW CBOWCTBA MpU W3MEHEHUW
HanNpPsXeHHOro COCTOSAHUSA, KNUMATUYECKUX YCNOBUIA NN NPOYNX BO3OENCTBUSIX.

3.1.30 yyBcTBUTENBHOCTL MOAenu: CnocobHOCTb pacyeTHOM MOAENU pearvMpoBaTb Ha onpeneneHHoe manoe
N3MEHeHNe NN BO3OeNCTBME, a TakXe KONMYECTBEHHAas XxapakTepucTunka aToim crocobHOCTH.

3.2 O603Ha4eHus
B HacTosiweMm cBone npaBun npumeHeHbl 0603Ha4YeHusl, npueeneHHble B 3.2.1-3.2.4.
3.2.1 YacTtHble KoadpdpULIMEeHTbI HaaeXHOCTH

¥, - MO COMPOTUBJIEHMIO 0N aHKEPOB;

Y2+~ MO CONPOTMBNIEHUNIO MaTepuana Tarv aHkepa;

¥, - MO OTBETCTBEHHOCTW COOPYXEHWUN;

¥ - MO Harpyske;

¥ - MO MaTepuany KoOHCTPYKLUWIA,

¥g - MO TPYHTY;

Yg.o'~ MO TPYHTY ANS 3P PEeKTNBHOrO cuenneHuns;

Y¥g.eu ™ MO TPYHTY ANS HEAPEHNPOBAHHOM NPOYHOCTY;
Yg.q - MO TPYHTY ANS yrna BHyTPEHHEro TpeHus ( tg ¢');
Yg,o~ MO FTPYHTY ANIA NNOTHOCTH;

Yg. R~ MO FPYHTY ANt CONPOTWBEHNS OLHOOCHOMY CXaTuIo;
% - KOO PULIMEHT yCNoBuWiA paboTl;

¥z - ANS BO3OENCTBUS;

¥~ MO COMPOTUBNIEHNIO;

¥ gd - MOAENN 0119 CONPOTUBIEHNS;

¥ g7 - MOOENN ONA pe3ybTaTtos BO3OENCTBUN;

¥, - YCTOMYMBOCTH.

3.2.2 XapaKTepuCTUKU rPyHTOB

X, - HOPMATUBHbIE 3HAYEHUNS XapPaKTEPUCTUK FPYHTOB;
X 4- pacyeTHble 3HAYEHNS XapaKTepPUCTUK rPYHTOB;

¢'- yAelnbHoe cuenfnieHne rpyHta npu achPeKTUBHbIX HANPsXXeHUSX;
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&'~ YAenbHoe cueneHne rpyHTa npy atpeKkTUBHbIX HanpsaxeHuax ans rpynnbl (ULS);
¢, - MPOYHOCTb rPyHTa NPV HEJPEHNPOBAHHOM CABUre;

£,1 - MPOYHOCTb FPYHTA NPU HeapeHMpoBaHHOM casure ans rpynnsl (ULS);

R,- conpoTneneHne 04HOOCHOMY CXaTuio;

¥~ PacyeTHOE 3Ha4eHve ynenbHoro seca rpyHta ans rpynnst (ULS);

i - YrON BHYTPEHHEro TpeHMs rpyHTa npyv adPeKTUBHBIX HANPSXEHNSIX;

'] - PACYETHOE 3Ha4eHme yrna BHyTPeHHEro TpeHus rpyHTa ans rpynnsl (ULS);

- NIOTHOCTb FpyHTA.

3.2.3 NeoMeTpuyeckme xapakTepucTuKu, BO3OEUCTBUSA U CONMPOTUBNEHNS

@z - MPOEKTHblE 3HAYEHMS reoMeTPUYECKMX NapamMeTpos;

Ty - NpelenbHoe 3HaYeHne Ons pesynbrara BO3AenCcTBnS;

E,; - pacyeTHOe 3HaYyeHne pesynbrara BO34eCTBuIS;

F; - pacyeTHOe 3HayYeHne Harpysku nnm BO34enNCTBuUS;

F,- HOpMaTUBHOE 3HaYeHNe Harpysku nnm BO34eNCTBIS;

. g - PACYETHOE 3HAYEHVE YAEepXVMBAOLLEV Harpy3Ku;

&' 4 - PACYETHOE 3HAYEHME BECA 3NEMEHTA rPyHTA BO B3BELWEHHOM COCTOSHUM;
Gy . - HOPMATVBHOE 3HA4YEHME NMOCTOSIHHOW yaep X MBatoWen Harpysku,
. s - HOPMATUBHOE 3HAYEHME ANUTENBbHOW yAEepXMBAKOLWEV Harpy3Kku,
M4 - pacyeTHOe 3HaYeHne xapakTepucTuk Matepuana,

A, - HopMaTMBHOE 3HAYEHWE XapakTepuCcTnUkKM matepuana;

F; - pacyeTHaga Harpyska Ha aHkep;

R, 4 - pacyeTHoe 3Ha4eHne ConpoTMBIEHUS BbIAEPrBAHUIO aHKEPa;

R, - HOPMATUBHOE 3HaYEeHME CONPOTUBNEHNS BbILEPTMBAHMIO aHKepa,;
R;- pacyeTHOe 3HayeHmne conpoTUBIEHNS BO3OENCTBIIO;

R, 4 - pacyeTHasi NPOYHOCTb TSN aHKepa Ha paspbiB;

R_4 - HOPMATMBHOE 3HAYEHWE CU/bl CONPOTUBJIEHNS BCMIbITUIO,

S4:4 4 - PACYETHOE 3HAYEHME (PUIbTPALIMOHHO CU/bl B 3NEMEHTE TPYHTA;
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T; - pacyeTHoe 3Ha4YeHWe NpenenbHOro CONPOTUBNEHNS;
Vistd - PACYETHOE 3HaYeHNe AecTabnnmsnpyowero HanpasNeHHOro BBEPX BO3AECTBMS;
%44 4 - PACYETHOE 3HAYEHMEe AeCTabunanpyoWero NoNHOro MOPOBOro AaBNEHNS;

Y- KOOSO PULIMEHT COYETAHUIN Harpy3oK;

T - YASPXUBAKOWEE NOMHOE HaNpsXeHne.

3.2.4 MpepenbHble COCTOAHUA

EQU - noteps ycTONYMBOCTU NN PABHOBECUS;

EXD - aBapuitHble npefenbHble COCTOAHUS;

GEO - paspylueHne oCHOBaHUS Unx ero YpesmepHble gedopmanumn, NpUsoasIME K paspyLleHnio KOHCTPYKLUNIA;
HYD - ruopasnuyeckoe paspyLieHne 0OCHOBaHUS;

SLS - BTOpas rpynna npeaenbHbIX COCTOSHWIA;

STR - BHYyTpeHHee paspyLlweHne COopyXEeHNS U ero 3N1EMEHTOB;

ULS - nepsas rpynna npenenbHbIX COCTOSHUIA;

UPL - noTeps paBHOBECHS1 COOPYXXEHNEM UM OCHOBAHMEM B pe3ynbTaTe HarnpaBieHHbIX BBEPX BO3LEACTBUN.

4 O6Lme NoNnoXeHus

4.1 Hactosawwin csog npaBun npefHasHavyeH Anns npumeHeHust cosmectHo ¢ TOCT 27751 pns pelweHus
BOMPOCOB, CBSI3@aHHbIX C TEOTeXHUYeCcKMMU TpeboBaHWAMM K MPOEKTUPOBAHMIO MOA3EMHbIX COOPYXEHUM,
TpeboBaHNAMU K NPOYHOCTW, YCTOMYMBOCTWU, MPUFOLHOCTM K 3KCryaTauum U AOAFOBEYHOCTU WX KOHCTPYKUMIA U
OCHOBaHwi. [Opyrve TpeboBaHWs, HanpuUMep apxvMTeKTYPHO-MNAHNPOBOYHbIE, TEPMUYECKOW U 3BYKOBOW WU30NSLUN,
no>xapHoi 6e30nMacHOCTL, B HACTOSILLEM CBOAE NPaBMU/ HE paccMaTpuBaroTCs.

4.2 Hactosiwmin ceon npaeun obobwaeT TpeboBaHUs, COQEPXAaLMECS B HOPMATMBHBIX [OKYMeHTax B obnactu
NPOEKTUPOBAHNS MOAIEMHbBIX COOPYXEHMNIA, OCHOBAHUIA N PYHOAMEHTOB.

4.3 lMonoxeHns HacToAWero cBoaa NpPaBnn OCHOBaHbI HA TPEBOBaHNAX K MOMHOTE U KAYECTBY MCXOOHbIX JAHHbIX
AN NpoekTUpOoBaHWs, a TakXe K keanudukaumy nepcoHana, NPUMEHSIIOWEro HacToSAWWA CBOL nNpasui, B
cooTBeTCTBMU C ykaszaHusmm CI1 22.13330.

4.4 TpeboBaHns 4.3 [OoNXHbl ObiTb obecrneyeHbl Ka4yeCTBEHHbIMW W MOJHLIMWM MaTtepvanamu U3biCKaHui,
afekBaTHbIM BbIGOPOM KOHCTPYKTMBHBIX CXEM, CMOCODOB YCTPOWCTBA W MaTepuanoB KOHCTPYKLUMWA MOA3EMHbIX
COOPY>XEHWA, UCMONb30BaHNEM COOTBETCTBYIOWMUX METOLOB pacyeTa, YCTAHOBNEHWEM METOLOB KOHTPONS Mpu
N3roTOBNEHUN KOHCTPYKLMIA, MPOM3BOACTBE CTPOMTENbHbIX pPaboT U 3KchnayatauuyM MOL3EMHOrO COOPYXEHUS,
BbINONHEHNEM FE0TEXHUYECKOrO MOHUTOPUHTa.

4.5 MNpun NPOEKTMPOBAHUM NMOA3EMHbBIX COOPYXEHWIA [LONXHbI ObITb NPEAYCMOTPEHbI PELIEHUS:

- obecneunBaiowme HaOeXHOCTb, AOONTOBEYHOCTb M SKOHOMWYHOCTb HA BCEX CTaAMAX CTpPOMTENbCTBA W
3KCnyartaumm CoopyXeHui;

- He ponyckawouwmve yxyaleHus yCnoBuin SKCrniyartaumm CyWecTBYIOWMX 30aHUA, COOPYXEHUA U MHXEHEPHbIX
KOMMYHUKaUui (anee - okpyXaruas 3actTpomnka);

- He gonyckarwowune BpefHbIX BO3OENCTBUIA HA SKONOrMYeCcKyo cpeny;
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- Jonyckaiolwue nepcnekTBHOE NPMMEHEHEe NOA3EMHOr0 NPOCTPaHCTBa ropoa.

4.6 Tlopo3eMHble COOPYXeHMs B TOPOACKOW cpefe CchnefyeT MpoekTupoBaTb Takum o06pa3oM, u4TO6bI
MUHMMU3UPOBATb HEraTUBHOE BIUSIHME NX CTPOMTENBCTBA U SKCMyaTaumm Ha OKpyXartoluyo 3acTpoliky. Mpu Beibope
NPOEKTHBIX PEWEHNA HEeobXOOMMO OLEeHMBATb COMOCTAaBMMbIA OMbIT CTPOUTENBbCTBA, B MEPBYD oOuyepedb Ha
6nm3nexawmx nnowankax.

4.7 Tlpu NpOEKTMPOBAHWM TMOLA3EMHBIX COOPYXEHWU/ CnefyeT y4yuTbiBaTb HE TONMbKO WX BAUSIHAE Ha
CYLLECTBYIOIWMNE COOPYXEHUS U KOMMYHVKALWUMW, HO M BO3MOXHOE BNSIHWE OKPYXAlOWeR 3acTpoiikm U ropoackom
MHGPACTPYKTYpbl HA MPOEKTMPYEMOE COOPYXEHME, a TakXxe 06y rpafoCcTPoONTENIbHYO CUTYaUMio U NepcreKkTUBHI
pPasBMTUS NOLAIEMHOIN MHPPACTPYKTYPbI roposa.

Mpw NnpoekTpoBaHUN cnenyeT yYnTbIBATb:

- BUOpaUMOHHbIE BO3AEWNCTBMSA OT TPAHCNOPTa Y METPOMONNTEHA;

- He0BX0OUMOCTb CHOCA CTapbIX CTPOEHWA Ha NAowWaaKkax CTPOUTENbCTBA;

- He06X0AUMOCTb Pa3bopKM CTaPbIX NOA3EMHbIX COOPYXEHWUI N (OYHAAMEHTOB;

- He0BX0AUMOCTb PEMOHTA, BbIHOCA U NEPEKNAAKMN MOA3EMHBIX KOMMYHMKALWIA;

- BOBMOXHOCTb aBapUiiHbIX YTEYEK M3 BOLOHECYLMX NOAIEMHBIX KOMMYHVKALNIA;

- He0HX0AUMOCTb NPOBELEHNS APXEONOMMYECKNX N3bICKAHUIA;

- He0BX0AUMOCTb PEKOHCTPYKLUMM OKPYXalowWeli 3aCTPOKY;

- NepcneKkTnBHoe ncnosib3osaHMe Noa3eMHOro NpocTpaHcTea Ha 6nmnsnexatmx y4dacTtkax.

5 HoMeHknatypa noa3seMHbIX COOpYXeHUi. FeoTexHUYeckue Kateropum
5.1 HomeHKnaTypa 00BbEeKTOB Mo MX Ha3Ha4YeHuto, pasmellaeMblx B MOoA3eMHOM MPOCTpaHCTBE, Ha KOTOopble
pacnpocTpaHatoTcs TpeboBaHNs HACTOSIWEro CBoaa Npaswn, BKtoYaeT B cebsi:

- rpaXaHCcKne COOPYXEHUS XUNOro, aAMUHUCTPATUBHOMO Ha3HaYeHUs1 U cdpepbl 00CNYXXMBAHUS, CNIOPTUBHbIE
COOpYXEeHNs;

- COOpPYXeHNA NPOMbIWNEHHOro Ha3Ha4YeHu4;

- TPAHCMOPTHbIE COOPYXEeHUd 1N newexogHble nepexonbl;

- TnapoTexXHN4YeCKne CoOopyXeHns;

- MHXEeHEepPHbIe COOPYXEHUNA N CETH;

- MHOTO(pYHKLVOHaNbHble KOMMNNEKCHI.

5.2 B 3aBucmmMocTin oT NPOCTPaAHCTBEHHON KOMMOHOBKW MOA3EMHbIE COOPYXEHUS Noapa3fensoTCsa Ha NMHENHble
(I'IpOTSI)KeHHbIe 06BbEKTbI U MX KOMIMIEKChI: TOHHENM, NMOA3EMHbIe nepexonbl, NHXeHepHble ceTn N ,D,p) N KOMMNakTHbIe

(J'IOKaHbeIe oTOeNbHO cTosWwmne 06 bEKTLI U KX KOMI'I}'IeKCbI).

5.3 MonseMHble COOpPYXeHWst Mo crnocoby WX ycCTpoWcTBa CrnemyeT KnaccuuumpoBaTb Ha COOPYXEHUs,
BO3BOANMbIE:

- B MOHMXXEHHBIX hopMax penbeda ¢ NoMolLLbio 06paTHOR 3acbinku;

- OTKPbITbIM NN NONY3aKpPbITbIM crnocoboM B KOTNIOBaHax U TpaHWwesXx;
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- 3aKpbITbIM cnocobom.

5.4 TpeboBaHus, NpenbsBfsieMble K WHXEHEPHbIM K3bICKaHUSIM, pacyetTaMm WM MPOEKTUPOBAHUIO MOL3EMHbIX
COOPY>XEHWA, 3aBUCST OT YPOBHS X OTBETCTBEHHOCTW U FE0TEXHUYECKO KaTeropum.

5.5 YpoBeHb OTBETCTBEHHOCTM MOA3EMHOIO COOPYXEHNS CneayeT ycTaHasnmeaTb B cootBeTcTBum ¢ [1] n TOCT
27751.

B TOoM cnyyae, ecnu CTpoUTENbCTBO WAM 3KCMnyaTauusi NOA3EMHOrO COOPYXEHWS OKas3blBAlOT BUSHWE Ha
CyWecTBylolee 3haHne UM coopyXeHne 6onee BbICOKOro YPOBHS OTBETCTBEHHOCTU, A5t KOHCTPYKTUBHbBIX pa3nenos
npoekTa YypOBEHb OTBETCTBEHHOCTW MPOEKTMPYEMOrO MOA3EMHOrO  COOPYXEHWst crnefyeT  MNpuHUMMaThb
COOTBETCTBYIOLMM YPOBHIO OTBETCTBEHHOCTM 00 bEKTA OKPYXatoLlei 3aCTPONKN, MOABEPKEHHOTO BIUSHMIO.

5.6 "'eoTexHuyeckas Karteropus obbekTa cTpounTenbCctBa, B YHaCTHOCTM NOA3EMHOI0 COOpPYXeHus, npencrasnset
coboi KaTeropunto ero CnoXHOCTU C TOYKK 3pEeHUda reotexHn4eCckoro npoekTupoBaHud, Kotopasd onpenensaetcda B
3aBUCUMOCTN OT COBOKYMHOCTW YPOBHA OTBETCTBEHHOCTU N CNOXHOCTU obbekTa B LuenoMm, a TakXe CNOXHOCTK
NHXEHEePHO-reonornyecknx yCﬂOBVH7I nnowankun ctpontTenbcrea.

KaTteropmito CHOXHOCTU  MHXEHEPHO-reoNornyecknx YCrnoBuUin CTPOUTENbCTBA Cnegyet onpenensts B
cootBeTcTBMK ¢ ClM 47.13330.

,ﬂ,ﬂﬂ Ha3Ha4vYeHuns Tpe6OBaHI/II7I K MHXEHEepPHbIM N3bICKaHUAM N reoTexHn4eCcknm pasnenam npoekta non3emMHoro
COOPYXEHWS yCTaHaBNMBAOT TPU FeoTeEXHMYeckue kaTteropum: 1-a (npoctasd), 2-9 (CpelHel CnoxHoctn), 3-1
(cnoxHas).

e0TexHNYEeCKyo KaTeropuio Nnoa3eMHOro COOPYXEeHMsl cnedyeT ycTaHaBnMBaTb B COOTBETCTBUU C Tabnuuei
5.1.

Tabnuvua 5.1
Karteropus CnoXxHoOCTU UHXEHEPHO- "eoTexHUYeckas kaTeropms Npu ypoBHE OTBETCTBEHHOCTU MOA3EMHbIX
reonoruyeckux ycnosuii (CI 47.13330) coopyxeHuii (5.5)
KC-3 KC-2 KC-1
(NOBbIWEHHbIN) (HopManbHbIi) (MOHMX EHHbI)
| (npocTtas) 2 2 1
Il (cpegHss) 3 2 1
[l (cnoxHas) 3 3 2

MpumeyaHus

1 K 1- reoTexHn4eckol KaTeropum oTHOCSATCS HEBONbLWMNE N OTHOCUTENIbHO NMPOCTLIE COOPYXEHMS, B YaCTHOCTU
KOT/IOBaHbI, TpaHLWewn 1 BblpaboTkM B rpyHTe rnybuHol He 6onee 2 M, ycTpanBaeMble Bblle YPOBHS MOA3EMHbIX BOA.

2 Ko 2-11 reoTeXHMYECKO KaTeropmm 0THOCMTCS BONbLWMHCTBO NOA3EMHBLIX COOPYXEHWIA B TEX Cnyvasx, Koraa ons
noao6HbIX COOPYXEHWI MMEETCS COMOCTaBMMbIA OMbIT, HA NOLWAaLKe OTCYTCTBYOT HEBnaronpuaTHbIE NPUPOLHbBIE U
TEXHOreHHbIE MPOLIECCHI, & TakXe CNeungrnyeckme n CTpyKTypHO-HEYCTONYUBbIE TPYHTHI.

3 3-4 reoTexHmyeckas Kateropua BKnro4aeT B cebsi: CNoXHble NoA3eEMHbIE COOpYyXeHusa, nnsa KoOTopbliX OTCYTCTBYeEeT
COMNOCTaBUMbIA ONbIT NpPoeKTupoBaHMA; Nnoa3eMHble YaCTU BbICOTHbIX N YHUKANIbHbIX 30aHui; 0cob0 onacHsle
COOpYyXeHusd, Haxogsauwmecsa B CNOXKHbIX MHXEHEePHO-reonorn4ecknx ycnoBusax; COoOpy>XeHusd, Ha nnowankax
KOTOpPbIX pa3snBaroTCs He6ﬂaFOI'IpI/I9ITHbIe npmpoaHble N TeXHOreHHble NpoLecChl.

5.7 F'e0TexXHNYECKYI0 KaTeropuio NoA3EMHOr0 COOPYXEHUsl cneayeT ycTaHaBnMBaTh OO Hayana M3biCKaHuii Ha
OCHOBE aHanu3a MaTepuanoB W3biCKaHWiA NPOWNbIX NET U YPOBHS OTBETCTBEHHOCTW COOPYXEHWs. DTa Kateropus
MOXeT BbiTb YTOYHEHA Kak Ha CTaAuun U3bICKaHWM, Tak U Ha CTaauy NPOeKTUPOBaHMS U CTPOUTENbCTBA.

LOns nuHEerHbIX MOA3EMHbIX COOPYXEHWIA UMM COOPYXEHWIA KOMMNEKCOB (Hampumep, BKOuawowmx B cebs
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pa3nnyHble Nno CNOXHOCTKM 4HYaCcTun WUnn y4yactku; C CyweCTBEeHHO pa3HbiMU Fﬂy6VIHOI7I 3a/0XeHud, NHXeHepHO-
reonornyecknMm  ycnosmsamm - nUnn FpaJJ,OCTpOMTeﬂbHOIZ CVITyaLlVIeVI) nonyckaeTtca Ha3Ha4datb pa3/inyHylo
reoTexHn4yeckyro KaTteroputo onga otanenbHbIX yacrTen.

5.8 I1na noA3eMHbIX COOPYXEHWIA 1- re0TeXHNYECKON KaTeropum OonyckaeTcs NPMMEHATb NPOEKTUpOBaHNe no
npeanncaHsaM Ha OCHOBaHMM COMOCTaBUMOro OnblTa B COOTBETCTBMU C yKasaHusamu 7.5.

5.9 TpoekTbl NOA3EMHbIX COOPYXEHWUA 2- reoTEeXHMYECKOM KaTeropum cnemyeT BbINONHATb HAa OCHOBAHWUN
OaHHbIX WHXEHEPHbIX W3bICKAHUA W BbINOIHEHUS pacyeToB. [lpu NpPOEKTMpOBaHUM CcrnegyeT  yyYuTbiBaTb
COMNOCTaBUMbI OMbIT.

Lns NpoekTUPOBaHNS COOPYXEHUI 2-/ re0TEXHUYECKON KaTeropum, Kak npasuno, LenecoobpasHo NpUMeEHsTb
pesynbTaTbl CTaHOAPTHbIX MONEBbIX U NabopaToOpPHbIX METOOOB WCCNENOBaHUM CBOWCTB TPYHTOB, a TakXe
cTaHaapTHble METOAbI pacyeTa, KOHCTPYMPOBaHMS U NPON3BOACTBA paboT.

5.10 [Onsa npoekTUpoBaHUS MOO3EMHbBIX COOPYXEHUA 3-M reoTeXHWYecKom KkaTteropum cnegyet MNPUMEHNATb
npaswuna v NonoXeHns, Bbixodsme 3a paMKn HacTosWero ceoga npasus.

Mpy NPOEeKTUPOBAHWM TakKMX COOPYXEHWA MOryT noTpeboBaTbCA OOMONHUTENbHbIE WCCNEeAOBaHUS CBOWCTB
FPYHTOB, BbIMO/HSEMbIE MO creunanbHO padpabaTbiBaeMbiM NporpamMMam, HecTaHAapTHbLIE NONEBble UCCNenoBaHNS,
UCMbITaHWS OMbITHbIX 06PA3LIOB MaTepranoB U KOHCTPYKUMIA, anpobaums HOBbIX TEXHONOMUiA cneuuanbHbix paboT Ha
OMbITHBIX NAowWwaakax u np. Takxe MOryT 6biTb MPUMEHEHbI HECTAHAAPTHbIE METOAbLI pacyeTa, cneunanbHbie Moaenu
noseneHust rpyHTa. MeToabl BbINOMHEHNSI TEOTEXHUYECKOrO MOHUTOPWHIA MOTyT ObiTb paclMpeHbl MO CPABHEHUIO C
TpeboBaHNAMM HacTOSLWero cBoAa Npasml.

Ins  coopyxeHunid 3-i reoTexHUWYecKow KaTeropum cnegyet npenycMatpueatb  Hay4HO-TEXHUYECKOE
CONPOBOXAEHNE NPOEKTUPOBAHNS U CTPOUTENBCTBA B COOTBETCTBMM C ykasaHusamm Cl122.13330.

5.11 Ons noaseMHbIX COOPYXEHWUI 2-I U 3- re0TeXHNYECKNX KaTeropuin B coctaBe NPOEKTHOW OOKYMeHTauun
pekoMeHayeTcs npegycmaTpmsatb paspaboTky reoTexHM4eckoro 060CHOBaHNS NPOEKTHBIX PELWEHWIA, BKNOYatoWero
B cebs pe3ynbTatbl pacyeTHOro W/Wnu 3KCNepuMeHTanbHoro 06O0CHOBaHMS Bblbopa MPOEKTHOro BapuaHTa B
COOTBETCTBUM C TPEOOBAHMSAMM HACTOSWEr0 CBO4A NPaBu.

6 UcxooHble oaHHble ons NMPOEKTUpOBaHUA N TpeﬁoBaHVIﬂ K NHXEeHEepHbIM N3biICKaHNAM

6.1 MNMpoekTupoBaHmne NoA3EMHbIX COOPYXEHWIA cneayeT OCYWEeCTBNSATb HA OCHOBAHUW TEXHUYECKOro 3a4aHuns Ha
npoeKkTnpoBaHne. PaspaboTky reoTEXHUYECKUX M KOHCTPYKTMBHBIX PasfaesioB MPoeKkTa OCYLEeCTBASAT Ha OCHOBaHWN
cnepytowei UCXOAHOM AOKYMEHTALMN:

- oT4yeTbl 06 NHXEHEePHbIX U3bICKaHUAX (VIH)KeHepHO-I'eO,EI,eSVI‘-leCKI/IX, NHXEeHEepPHO-reoorn4eckmnx, NMH>XXeHepHo-
reoTexHn4yeckux, I/IH)KeHepHO-(-)KOJ'IOFVI'-IeCKVIX);

- UHXEeHepHas uugpoBasi ModeNlb MECTHOCTU C 0ToBpa>keHMEeM MNOA3EMHbIX U HAO3EMHbIX COOPYXEHWA K
KOMMYHUKaLNIA,

- OTYeTbl O TeXHW4YeckoM obcnenoBaHum aKcnnyaTupyemMbix 30aHUA 1N COOPYXEHUN OKpyXalowern 3aCTPOoKM B
30HE BNMNAHNA CTPOUTENDBCTBA,

- NPOEKThI CTPOSIWMXCS 30AHUIA N COOPYXEHWUIA B 30HE BINSIHUS CTPOUTENBCTBA;

- pesynbTatbl CTAUMOHAPHbLIX HabMOOEHWA W MOHMTOPWMHra (MPU CTPOWUTENBCTBE Ha TEPPUTOPUSIX C
NPOABNEHNSIMN ONACHBIX FE0NOrMYECKNX U MHXEHEPHO-Te0N0r MYECKUX NPOLIECCOB);

- TeEXHN4ecKune ycnosus, p33pa6OTaHHble BCEMU YNONNHOMOYEHHbIMN 3anHTEepeCoBaHHbIMK OpraHn3alnsamMn.
6.2 VicxoOHble OaHHble Ons pa3pa60TKM NPOEKTOB [O0J1XHblI 6bITb aKTyanbHbIMM Ha MOMEHT BbINOTHEHUA

NnpoeKTupoBaHUA. HeobxoouMocTb aKkTyanmsaumm  UCXOAHbIX  OaHHbIX cnenyet npoBepATb OO0 Hadana
NpPOoeKTnpoBaHUA.
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PesynbTtatbl WMHXeHepHbIX u3bickanuii n WLIMM nonyckaetcs npumeHsite 6e3 akTyanusauumvm npu CpokKe
[aBHOCTU WX BbINOMHEHMS, He npesblwawweM Tpex net. [ns noa3eMHbIX COOPYXEHWA MENKOoro 3anoXeHus
peKkoMeHOyeTCcs MNPUMEHATb LUUMPPOBYD ModeNb CUTyauuu, siBAsOWYyocs cocTaBHol vactbto WLIMM, 6e3 ee
aKkTyanusauum, CPOKOM AaBHOCTM He 6onee 0gHOro roga.

PesynbTaTthl TEXHMYeckoro obcnenoBaHms 3aaHnin U COOPYXEHUIA AonyckaeTcsl MPUMEHSITb NPY CPOKe AABHOCTU
BbINONIHEHMS 06CcnenoBaHmMs, He NMPEBLIWAIOWEM TPeX NeT AN COOPYXEHWIA C KaTeropuei TeXHNYECKOro cocTosHNS |
(HopManbHoe unu HopMaTuneHoe) nnu Il (ynosnetsoputenoHoe unm pabotocnocobHoe) 1 He NpeBbilWatowem AByx neT
ons  coopyxeHuin kateropum Il (HeymoBneTBopuTenbHOE WNM  orpaHuyeHHo-pabotocnocobHoe) wnm 1V
(npenaBapuitHoe Mnun aeapuiiHoe). s akTyanusaumn paHee BbINONHEHHbIX pe3ynbTaTtoB obcnenoBaHuii cneayet
NMOBTOPHO OMPELNENSATb KATErOPM TEXHUYECKOTO COCTOSIHNS COOPY K EHWIA.

MpumeyaHus

1 Kateropum TeXHM4ecKoro COCTOSIHUSI COOPY>XEHU NpuBeAeHbl B COOTBETCTBUM C ykaszanusmm Gl 22.13330 n
rOCT 31937.

2 Ins Haa3eMHbIX 30aHWiA 1 COOPYXEHMUIA MPOMBIWIEHHOMO U FPaXAaHCKOro HasHavyeHus cnegyeT NPUMEHsATb
Knaccudumkaumio kateropum tTexHmyeckoro coctosHmsa no TOCT 31937, ona npounx - cornacHo Cl 22.13330.

6.3 VIHXeHepHble WU3bICKaHWS AN MNPOEKTUPOBAHMS MOA3EMHBbIX COOPYXEHWUA cnegyeT MpPOBOAUTL B
cooteeTcTBUM ¢ CI 47.13330, FOCT 30416, TOCT 30672. OHM [ONXHbI YAOBNETBOPATH TPeOOBAHMSM HACTOSLENO
CBOAA Npasu.

HavmeHoBaHVe TPYHTOB U KX KNaccuduKaunoHHbIE XapakTepUCTVKKW, NMPVUBOAUMbIE B OTYETax 06 MHXEHEepHo-
reonornyeckmx N MHXeHEepPHO-re0TEXHNYECKNX N3bICKaHUsX, cnegyet npuHuMate no FTOCT 25100.

TexHunyeckoe 3agaHue v nporpammy KHXEHepHO-reoNIorm4ecknx 1N UHXEHEPHO-reoTEeXHUYECKNX W3bICKaHWi
cnepyet coctaenatb ¢ ydetom CI1 22.13330, CIM 23.13330, CIT 24.13330, CIl 91.13330, CI1 102.13330, CI1
120.13330, CI 122.13330.

6.4 VHXeHepHble M3bicKaHus crnenyeT nnaHMpoBaTb C y4eToM TpeboBaHWii CTPOMTENbCTBA WM SKCMyaTaumu
NPOEKTUPYEMOro NOA3EMHOI0 COopyXeHust. O6beM UHXEHEPHbIX U3bICKAHUIA AONYCKaeTCs nepecMaTpuBatb No Mepe
MOCTYN/IeHNsI HOBOW MHCpOPMaLMM B MPOLIECCE NPOBELEHUS N3bICKAHWIA.

6.5 [lo Hayana BbINONHEHNS W3bICKAHUIA CnefyeT U3y4YnTb MCTOPMIO NMPUMEHEHWS MNOWAAKN MPOEKTUPYEMOrO
CTPOWTENbCTBA W MpWEralolein TeppuTopun, BbISBUTb BO3MOXHbIE (POPMbl TEXHOFEHHOr0 BO3AEWCTBUS Ha
reonornyeckyto cpeny: norpebeHHbIl penbedd, TEXHOreHHbIE BK/OYEHWS, 06nacTun 3arpsisHeHns, aKkcniyaTupyemble u
3a6poLLeHHbIE MOA3EMHbBIE COOPYXEHNS 1 KOMMYHMKALWMN U MNp.

6.6 I'IporpaMMy WHXEHEepHbIX W3bICKaHWin crnefyeT nnaHMpoBaTb Ha OCHOBAHWW TEXHWYEeCKOoro 3afaHus, B
COOTBETCTBUM C KOTOPbIM OHA pa3pa6aTb|BaeTC$1.

|_|pl/l COCTaB/ieHn nporpammbl 1 nposeneHnin N3blCKaHWin HeobxoanMo y4nTbiBaTb re0TeXHNYECKYO KaTteroputo
obbekTa cTpounTenbCTtBa, B 3aBUMCUMOCTHN OT KOTOpOI7I cnenyet Ha3Ha4yaTb 06bEeMbl U METObI MCCNELOBAHUIA.

6.7 Tllpu nnaHMpoBaHUM WHXEHEPHO-TEONOMMYECKNX U  UHXEHEPHO-TEOTEXHUYECKUX U3bICKaHWA cnepyet
yunTbiBaTb B pPSide Cnyyaes HeoOXOOMMOCTb BbIMOSHEHWS W3bICKAHWIA BHE rpaHuLl Molwanky CTPOoMTeNnbCcTBa B
cooTtBeTcTBUM ¢ Cl122.13330.

6.8 K cocrtaBneHuio TEXHWYEecKOro 3afaHus WM CornacoBaHWIo NPOrpamMbl UHXEHEPHO-reosiorMyeckmnx |
WHXEHEPHO-Te0TEXHNYECKMX W3bICKAHUIA O/ NPOEKTUPOBAHUSA MOLA3EMHbIX COOPYXEHWUA 2-i reoTexXHU4ecKom
Kateropum pekomeHayetcs, a 3-ii reoTeXHUYECKON KaTeropuu - cnegyeTt npueBnekaTb Cneunannuctos, OTBETCTBEHHbIX
3a reotexHuyeckune pasaesbl NpoekTa.

MprmeyaHve - Beibop MeTonOB Nnonesbix U nabopaTopHbIX METOAOB UCCNEN0BaHNS CBOMNCTB FPYHTOB AOMXEH BO
MHOTOM OMpPefensTbCsa MNPUMEHSEMbIMA TE0TEXHUYECKMM MOAENsSIMU M MeTodaMy pacyeta M B CUAly 3TOro
0CTaBaTbCs B KOMMNETEHLMN NPOEKTUPOBLLMKA.
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6.9 Ins npoekTUpoBaHMs 0OBHEKTOB 1-i reOTEXHUYECKOA KaTeropum XapakTepUCTUKW TFPYHTOB AOMYyCTUMO
HasHayaTb Ha OCHOBAHUM MaTepuanoB W3biCKaHWi npownbix net, no Ttabnuuam CIM 22.13330, pesynbTatam
30HOMPOBaHMS, a TakXe B COOTBETCTBUN C UMEIOLLMMCS CONOCTaBUMbIM OMbITOM.

6.10 [ns npoeKkTMpPOBaAHUS COOPYXEHWUIA 2- Fe0TEXHWYECKON KaTeropunm xapakTepucTUKW FPYHTOB cnemyet
ycTaHaBnMBaTb Ha OCHOBAHWMW HEMOCPELCTBEHHbIX UCTbITAHWA TPYHTOB B NONEBbIX 1 NabopaTopHbIX YCNOBUSIX.

6.11 lns npoekTMpoBaHNsS COOPYXEHWUA 3-Ii re0TEeXHNYECKOW KaTeropum OOMNonHMTENbHO K TpeboBaHnaM 6.10
LOMXHbl OblTb ONpPefeneHbl COCTAB U CBOWCTBA CMELUEUYECKUX TPYHTOB, MNpPOBEOEHbl BCE HeobXxoOuMble
UCCNeaoBaHus, CBA3aHHbIE C PA3BUTUEM OMACHbIX FE0IONMYECKMX U UHXEHEPHO-re0N0rnyeckmnx npoLeccos. JonxHsbl
6bITb BbINOMHEHBI OMbITHO-(PUNLTPAUMNOHHBIE PaboThl, CTaUMOHaPHbLIE HABMOAEHNS 1 Apyrie cneunanbHble paboTbl u
ncenenoBaHnsa B COOTBETCTBUN C TEXHMYECKMM 3a4aHMEM N NMPOrpamMMOi N3biCKaHWM.

Ons noa3eMHbIX COOPYXEHWA B 3aBUCMMOCTM OT WX OCODEHHOCTE npu NONeBbix W nabopaTopHbIX
NccnenoBaHNax U3NKO-MeXaHNYeCKnX CBOWCTB TFPYHTOB W CKalbHbIX MAaccuBOB MO ChneuvanbHOMy 3aAaHuio
LenecoobpasHo onpenensatb AOMNONHUTENbHblE Cneumguyeckne xapakTepucTuku, Heobxooumble ANS pPacyeToB
OCHOB@HW COOPYXEHWI N NX KOHCTPYKLINIA, M KOMNNEKCHO NPUMEHSTb reoduanyeckne n apyrme Metoasbi.

6.12 Ins onpeneneHns v Bblbopa pPacyeTHbIX 3HAYEHWUI MEeXaHWYEeCKUX XapaKTepuCTUK CBOWCTB FPYHTOB ANS
COOPYXEHWA 2- U 3-I re0TEXHNYECKMX KaTeropuii Npy U3biCKaHUSX cnedyeT npefycMaTpuBaTtb COYeTaHUe NoneBbix
1 nabopaTtopHbIX METOAOB ONPeaeneHns, a Takxe pasnnmyHbix nabopaTopHbIX METOLOB.

CratmcTtumyeckyto o6paboTky pesynbTaToB onpeneneHnin cneayeTt BbiNONHATL B cooTBeTcTBUM ¢ NTOCT 20522
pasfenbHO ONs KaXA0oro Metona ucnbiTaHuin. B otyeTe 06 usbickaHnsax OoSiXHO 6biTb 0683aTeNbHO yKas3aHo, KakuMm
CrnocoboM Mony4YeHbl Te UK UHble 3HAYEHMS.

MpumeyaHne - CnemnyeT yuuTbiBaTb, YTO Pa3NUYHbIE METOAbI UCMbITAHWA MO3BONSIOT MOMYYATb PasdnnyHble
3HA4YeHNs1 MEeXaHUYeckMx XapakTepuUCTUK TrpyHTa B 3aBUCMMOCTW OT BuAA HanpPsiXeHHO-OeOpPMMPOBAHHOMO
COCTOSIHUSI M YPOBHS HANPsi>XeHWiA. B cBA3M ¢ 9TUM OKOHYaTENbHbIA BHIBOP 3HAYEHW XapakTEPUCTMK FpyHTa LOMXEH
OCYLWECTBNATb NPOEKTMPOBLLUVK B 3aBUCUMOCTU OT NPUMEHSIEMbIX MOLE/Ne 1 MeToIoB pacyeTa.

6.13 Mpu HanMuMM ConocTaBMMOro OMbiTa U3bICKAHUIA ONS COOPYXEHWUNA 1-A 1 2-i reOTEXHNYECKUX KaTeropwi
J0MycKaeTcs MPUMEHATb pPermoHasnbHble pekoMeHaauuy n Tabnuubl Xxapak TEPUCTVK TPYHTOB, TUMMYHBIX ANS AaHHOTrO
pervoHa.

MpumeyaHre - B kayecTBe NpuMepa pervoHanbHbIXx PEKOMeHAaUUA 1 Tabnny, oTpaxarwmx MECTHbLIE FPYHTOBbIE
YCNOBWS, CM. CTaHOapT opraHmaauunu [2].

6.14 B npouecce wu3bICKaHWA ANS1 TAVHUCTBIX TPYHTOB LOMXHbI ObiTb MOMyYEeHbl 3HAYEHWUS] MPOYHOCTHBIX
XapakTepUCTUK, COOTBETCTBYIOWMX KaK LPEHUPOBAHHOMY, Tak W HEOPEHNPOBAHHOMY XapakTepy WX paspyLleHus,
€C/IM MHOE He yKa3aHo B TEXHUYECKOM 3ahaHuu.

lMpuMeyaHne - XapakTepuCTUKM OPEHUPOBAHHOW (tz ', »') W HELPEHUPOBAHHOW NpPo4YyHOCTU (c,) FpPyHTa
NPUMEHSAIOT NPU aHanM3e O0NrOBPEMEHHbIX N KPAaTKOBPEMEHHbIX pacyHeTHbIX CUTYaunii COOTBETCTBEHHO.

6.15 [lng TpewWwmnHOBaTLIX CKanbHbIX Y NMONYyCKanbHbIX FPYHTOB B MPOLECCE M3bICKAHWA OONXHbI ObiTb NONYYeEHbI
KONIMYECTBEHHbIE W KAYECTBEHHbIE XapaKTEPUCTUKM (OU3MKO-MEXaHNYECKUX CBOWCTB, XapaKkTepuaylowme Kak
OCHOBHOIN MaTepuan rpyHTa maccuea (obpasel), Tak u maccvB B LenoM. Onpenensiemble XxapakTepucTukn cnemyet
ycTaHaBnMeaTtb B Nporpamme usbickaHuii B cootseTcteum ¢ Cl 47.13330, FTOCT 25100, CI1 22.13330, CIT 23.13330,
CIM 120.13330.
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MpumeyaHve - MNpu oLeHke KayecTBa U CBOWCTB CKasfibHbIX M MOJMyCKaNbHbIX FPYHTOB HEOOXOLMMO MPOBOAUTH
pasnuune Mexgpy MOBEOEHWEM FPyHTa MpU WUCMbITAHUSX HEHapyweHHbIX 06pa3uoB U MOBELEHVWEM 3HAYUTENBHO
6onblUMX NO pasMepaM CKanbHblX MAcCUBOB, KOTOPbIe BKOYAOT B Ccebsi CTPYKTYpHble paspbiBbl CHOWHOCTMY,
HannacToBaHWs, TPELWWHbI, 30HbI CABWIOB W NYCTOThI BbIWENA4YMBaHUS U B CUMY 3TOMO MOTYT XapakTepu3oBaTbCs
3HauMTENbHO 60Mee HU3KUMM UHTErPaNbHBIMU MEXAHWNYECKMY CBOCTBAMM.

6.16 Npu onpeneneHn CBOKWCTB FPYHTOB CliedyeT yunuTbiBaTb NX YYBCTBUTENbHOCTb MO OTHOLWEHWUIO K Pa3nNyYHbIM
goakTopam: M3MEHEHUsSM KNUMaTU4ecKuxX YCNOBUA WM HaMpPsAXEHHOro COCTOSAHMA, 3aMayvBaHWIo, XUMUYECKUM
BO34ENCTBMAM U Mp.

7 OCHOBHbIe MPUHLMUMNbI MPOEKTUPOBaHUS
7.1 O6Lwime yKa3aHUA

7.1.1 TlpoekTHble peleHns [ONXHbl YOOBNETBOPSATb TpeboBaHusiM 4.5. TpeboBaHus K [ONTOBEYHOCTU
NOA3EMHbIX COOPYXEHWA AonXHbl cooTBeTcTBOBaTh [OCT 27751 1 6bITb 3a0PVKCUPOBAHbI B TEXHUYECKOM 3a4aHnu
Ha NpoeKkTMpoBaHue.

7.1.2 Tlpy NPOEKTMPOBAHUM COOPYXEHUI JONMXHbI ObITb PACCMOTPEHbI BCE MPOEKTHLIE CUTYaLUK 1 UX CLeHapuu
Kak Ons ctagum CTPOMTENbCTBA COOPYXEHUs, Tak U ANg CTagumu ero akcnnayataumn. Heobxooumo paccmatpusatb
Kak KpaTkoBpeMeHHble MPOEKTHbIE CUTyaLUn 1 NX CLeHapun, Tak 1 OOJITOBPEMEHHbIE.

MpumeyaHns

1 [llpoekTHble cueHapun cnegyet paccmaTpusaTb, Hanpumep, MNpW BbINOJHEHWM BCEX BUAOB MNO3TAmMHbIX
(nocTagmniHbIX) pacyeTos.

2 B reoTexHn4eckom NpoeKTUPOBaHNN pasnmyme Mexay KpatkoBpeMeHHOW NPOEKTHOW CUTyaunen u ganTenbHown
3aK/4aeTcsa NPevMyLEecTBEHHO B HANNYMW N OTCYTCTBUN M3BbITOYHOrO MOPOBOrO AaBNIEHUS B TPYHTE.

7.1.3 na kaxaoi NpoeKTHON CUTyauumn n Nx cueHapus cnegyeT NpoBepuTb, YTO HEBO3MOXHO AOCTUXEHME HU
OLHOro M3 NpefenbHbiX COCTOSHMIA B cooTBeTcTBMM ¢ TOCT 27751, CIN 22.13330 1 HacToSAWMM CBOAOM NpaBuii.

7.1.4 CnepyeT npoBepsiTb MpefefibHble COCTOSHUS, KOTOPble MOrYT BO3HWKAaTb B FPYHTOBOM OCHOBAHUW MK
NoA3EMHOM COOPYXEHUU, NN OJHOBPEMEHHO B 060UX NPY UX B3aMMOAENCTBUN.

71.5 I'Ipeneanble COCTOSAHUA cnenyet nNnpoBepsAaTb HA OCHOBAHUNU!

- NTPUMEHEHNA pacyeToB B COOTBETCTBNN C 7.4n pasnenom 8;

- Ha3Ha4YeHns NpegnucbiBaOWNX MEPONPUSATUN B COOTBETCTBUMU C 7.5;

- NPUMEHEHNS SKCNePUMEHTaNbHbIX MOAENe N HATYPHbIX UCMbITAHUA B COOTBETCTBUN C 7.6;
- NTPUMEHEHUA HabnonatenbHOro MetToga B COOTBETCTBUM C 7.7.

I"Iplee'-laHVle - PGSyJ'IbTaTbI npoBepkn npenenbHbIX COCTOSHUA MO BO3MOXHOCTU cnepnyet cpaBHuMBaTb C
conocTtaBMMbIMW OMbITHbIMX OAHHbLIMIA.

7.1.6 MuHumManbHble TpeboBaHnst K 06bEMY 1 COOEPXaHUID KOHTPOJIbHbLIX MPOBEPOK 1 PacYeTOB yCTaHABMBAOT
B 3aBMCUMOCTU OT re0TEXHNYECKO KaTeropum obbekta cTponTenbcTea B cooTBeTcTBMM ¢ 5.8-5.10.

7.1.7 Ons obecneyeHns TpeboBaHUi MO OONTOBEYHOCTH MOA3EMHOIO COOPYXEHUS B MPOEKTE CnefyeT OLEHUTb
BAMSIHME YCNOBMWIA OKpyXatower cpeabl Ha A0NrOBEYHOCTb MaTepuanoB W MpedycMoTpeTb 3awuty unu nopbop
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matepmanoB C COOTBETCTBYOWNMU CBOMCTBaMU.

Mpu oueHke [ONrOBEYHOCTU MaTepuanoB, MPUMEHSIEMbIX B MOA3EMHbIX KOHCTPYKLMSIX, ChnefnyeT Y4ecTb
BO3MOXHOCTb HanMyns arpeccrBHbIX BeEWECTB B MOA3EMHbIX BOLAX W TPYHTE, 3NEKTPOXUMUYECKOA KOpPpO3wuu,
BNUSIHWS TPMOKOB 1 aspobHbIx 6akTepuii B MPUCYyTCTBUM KMCNIOPOLa, BMSIHUS TeMNepaTypHbIX BO3LEACTBUIA U Mp.

ObecneuyeHne TpeboBaHWil MO OONTOBEYHOCTM CNelyeT BbIMOMHATL B COOTBETCTBMM C ykaszaHusimmn CI 28.13330.

7.2 MNpepenbHble COCTOAHUA
7.2.1 Tpy NpoekTMpoBaHUM NOA3EMHbBIX COOPYXEHU cnegyeT NPoBepsTb ABe rpynnbl NpenesbHbIX COCTOSAHUN:

- nepBas rpynna npegenbHbix cocTosiHUiA (ULS) - cOCTOSIHNA CTPOUTENbHBIX 06BEKTOB, AOCTUXEHWNE KOTOPbIX
BEeT K MoTepe Hecyllen CrnocoBHOCTN CTPOUTENbHLIX KOHCTPYKUWUA WAN OCHOBAHWS, K HEBO3MOXHOCTU
aKcrnnyatauum CoopyXeHus;

- BTOpas rpynna npeaenbHbIX COCTOsHMIA (SLS) - cocTosiHMsi, npy OOCTUXEHWM KOTOPbIX HapylaeTcs
HopMasbHasi aKcrayaTaumsi COOPYXEHWU, MCYEPNbIBAETCS PEecypC MOONTOBEYHOCTW KOHCTPYKUWUM, HapywakoTcs
YC/I0BUS| KOMGPOPTHOCTY.

7.2.2 [1ns noa3eMHbIX COOPYXEHWIA K NepBon rpynne npeaenbHbix coctoaHui (ULS) cnepyeT oTHOCUTD:

- MOTEPIO YCTONYMBOCTMN (PaBHOBECHKS) COOPYXXKEHNEM M OCHOBAHMEM, KOTOPbIE paccMaTpuBaloTCsl Kak XecTkoe
TENo, Npu HeLOoCTATOYHOM COMPOTMBIEHUN KOHCTPYKTVMBHbLIX MatepuanoB UM FPyHTOB OCHOBaHWS 45 obecnedeHus
pasHoBecus (EQU);

- BHYTpEeHHee paspylleHue COOPYXEHUS WAN ero KOHCTPYKTMBHbIX 3/1EMEHTOB, T.e. CUTyauun, B KOTOPbIX
MPOYHOCTb KOHCTPYKTMBHBIX 3NIEMEHTOB BaxxHa Ans obecneyeHns conpotusneHus (STR);

- paspyLweHne nam ypeamepHble aecoopMaum OCHOBaHMS, T.e. CUTyaunmn, B KOTOPbIX MPOYHOCTb FPyHTa BaXHa
ons obecneuyeHus conpotueneHus (GEO);

- NOTEPI0 PABHOBECKS COOPYXEHMEM MM OCHOBAHWEM U3-32 YBENMYEHUS OABNEHWS BOLbI (B3BELWMBAHUSA) UK
WHbIMW HanpaBneHHbIMK BBEPX Bo3aencTeusamu (UPL);

- TMApPaBINYeCcKUn NoAbEM B OCHOBAHWUWN, BHYTPEHHIOI CYdPdO3MI0 1 NPOYNE SABMIEHUS, CBA3AHHbIE C HANNYNEM
rugpaenunyeckmx rpagneHtos (HYD).

K nepsoii rpynne npeOenbHblX COCTOSAHWA OTHOCATCS TakXe aBapuiiHbie npefefibHble COCTOSHMS -
cneumngpuyeckme npenenbHble COCTOSHNS, 0THeceHHble TOCT 27751 k 0cobbiM NpeaenbHbIM COCTOSIHUSIM.

ABapuiiHble npefenbHble COCTOSAHUSA - COCTOSHUS, BO3HUKAIOWME MPY aBapuiHbIX BO3OENCTBUAX WU CUTyaLMSX,
UMEIOWMX Masnylo BEpPOSITHOCTb MOABMEHUS U (POPC-MaXOPHbIA XapakTep, OOCTUXEHME KOTOpbIX NPuUBOAUT K
paspyweHuio ¢ katactpoduyeckum nocnencreuamm (EXD).

an/IMe'-IaHVIe - I'Ipmmepbl aBapuiiHblX NpenesfibHblX COCTOSIHWA: BbIXOA W3 CTPOA KOHCTPYKTUMBHOrO 3NeMeHTa

MOA3EMHOr0 COOPYXEHWS B pe3ynbTaTe B3pblBa, NoXapa, TePPOPUCTMYECKOrO akTa; aBapuiHbIA NPOpbIB HAMOPHOA
BOJOHECYLLEN KOMMYHMKaLMKW 1 np.

7.2.3 1nsi noA3eMHbIX COOPY>XEHWI KO BTOPOI rpynne npeaenbHbix cocTosHuiA (SLS) cnenyeT oTHOCKTb:

- AOCTMXeHne npenenbHbiX ﬂ,e(popMaLl,VlVl KOHCprKLI,I/IIZ NnoO3EeMHOro COoOopyXeHunsa wunm OoCHOBaHUA,
yCcTaHaBnmMBaeMbIX NCXOO04 N3 KOHCTPYKTUBHbBIX, TEXHONIOIMYECKNX NN 3CTETUKO-NCUXOTIOrNYEeCKnx TpGGOB&HI/IVI;

- obpasoBaHne TPELVWH, HE HapyLWaLWMX HOPMabHy aKCnnyataumno 06bekTa, Unm AOCTUXEHWE NpenenbHoM
WMPVHbI PACKPbLITUS TPELMH;
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- NOCTUXEHWEe npefenbHblX gedopMaumii OKpyXatoLein 3aCTPOKKU, PacnonoXeHHOM B 30HE BINSHUS;
- HeOMyCTMMbIE YPOBHW BUOPALIMOHHBIX BO3OEACTBUIA;
- HelOMNYCTUMOE BNIUSHWE HA FrMOPOreocnornyeckmne n aKonornyeckme ycrnosus;

- Mpoyue SIBNEHWS, MPU KOTOPbIX BO3HMKAET HEOOXOAMMOCTb OrpaHUYeHWs BO BPEMEHM aKcrayaTaumm
NOA3EMHOr0 COOPYXEHNS (Hanpumep, KOPPO3UOHHbIE MOBPEXAEHUS).

7.2.4 TlpepenbHble COCTOSHMS, Tpebytowme MPOBEPKU MPU MPOEKTUPOBAHUU OCHOBAHWA U Pa3NUYHbIX
KOHCprKLI,VIVI NnoaO3eMHbIX coopyervuZ, npmeeneHbl B pasgenax 11-16.

7.3 KoadphuumeHTbl HageXHOCTN

7.3.1 TlpoekTHble peleHns [ONXHb o0b6ecrneymBaTb HEBO3MOXHOCTb HACTYMieHUs nboro npenenbHoro
COCTOSIHMSI C TPebyeMoii CTeneHbio HafeXHOCTH.

7.3.2 na obecneyeHusi Tpebyemoli CTeneHn HaAEXHOCTW MPU BbIMOSHEHMU PacyeToB U MPOBEPOK chenyeT
NPUMEHATb YacTHbIE KO3MULMEHTbI HALEXHOCTM, YYUTHIBAIOWMNE BO3MOXHbIE HEONAronpUSATHbIE OTKIOHEHNS TEX
UMM UHbIX NapaMeTpoB, YCOBUIA CTPOMTENBCTBA W 3KCMyaTauun, a Tak>xe Heobx0ANMOCTb MOBbLIWEHUS HAAEeXXHOCTU
LNs OTAENbHbIX BULOB CTPOUTENbHBIX 06 BHEKTOB.

7.3.3 Mpn nNpoekTUpoBaHMM HEOOXOAMMO MPUMEHATb Creaylowme rpynnbl YacTHbIX KO3 PULMEHTOB
HaAeXHOCTU:

¥, - MO OTBETCTBEHHOCTUN COOPY>XEHWiA, onpenensemble B cootsetcTeum ¢ FTOCT 27751,
¥y - MO Harpy3ke, onpeaensieMble B COOTBETCTBUN C 8.2;

¥, - M0 MATepurany KOHCTPYKLUMIA, onpenensemble B cootsetcTBum ¢ FOCT 27751;

Y¥g - MO FPYHTY, onpeAensieMble B COOTBETCTBUN C 8.4;

¥4- KO3PMULMEHTBI ycnoBuit paboTbl, yCTaHABNMBAEMble B COOTBETCTBMW CO CTPOUTENbHBIMA HOPMamn Ha
NPOEKTUPOBAHNE Pa3NYHbIX MOAIEMHbBIX COOPYXEHUA N NX KOHCTPYKLNIA;

% n~ MO COMPOTUBNEHWNIO, ONpefensemMbie B COOTBETCTBUM C 8.6.2.

MpuMmeyaHus

1 B psge cnyyaeB KO3hPUUMEHTHl YcnoBuii paboTbl MOryT npenctaBnsitb cobolt koMbuHauuwo c
KO3(pULIMEHTAMN HALEXHOCTM MO CONPOTUBIEHNIO gy -

2 B uucneHHbix mMomensx ONs ONpefeNeHnsl pacyeTHOro 3Ha4YeHus COMPOTMBIEHWS BO3LEWCTBUIO R; WM
PacyeTHOro 3Ha4yeHusi peaynbTaTta BO3AENCTBUA E; MOTYT BBOOMTHCS KOSIMUUMEHTbI MOOENN Yg: W e
COOTBETCTBEHHO, YTOObl pe3ynbTaThl MPOEKTHOM MOdeNV OTK/IOHSIMCE B CTOPOHY 3anaca HaneXHocTu (8.6.3).

7.3.4 YacTHble KO3 ULMEHTBI HAAEXHOCTU, NPUHaANexalme K 04HON rpynne, MoryT 6blTb pPasnnMyHbIMU ONsi
pa3HbIX XapakTePUCTVK, NapamMeTPOB 1n YCIOBUIA.

MpvmeyaHne - Hanpumep 3HA4YeHUS YaCTHbIX KOIMMMUULMEHTOB HAOMEXHOCTM MO TPYHTY, MPUMEHsieMble K
COBUrOBOW MPOYHOCTM FPYHTA, Pa3NNYHbl ANS BHYTPEHHEr0 TPEHNS U CLEMNEeHNS.
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7.3.5 MpaBuna y4yeta 4YacTHbIX KOIPULNEHTOB HaOEeXHOCTU NMPU NPOEKTUPOBaHNM C MPUMEHEHUEM pPacyeToB
yCTaHOB/EHbI B pasgene 8.

7.4 MNMpoekTupoBaHMe ¢ NPMMeHEHMEM pac4yeToB
7.4.1 TpoekTupoBaHMe C NPUMEHEHMEM pacyeToB - OCHOBHOI crnocob obecneyeHnst TpeboBaHWUi HaOeXHOCTU
NMoA3eMHbIX COOPYXXEHUA U MOXET BbINONHATLCS O/ 06 beKTOB NtoO0I reoTeXHNYECKOl KaTeropum.

7.4.2 Tpy NPOEKTMPOBAHUM NOL3EMHbBIX COOPYXEHMWA C MOMOLWbID PacYeToB CheayeT BbINOHATb pacyeTbl 4ns
BCEX MPOEKTHbIX CUTyaLUii U UX CLEHApWUEeB Mo ABYM rpynnam npenenbHbiX COCTOSHUIA.

B nepBylo odepenb cnenyeT BbIMONMHATb pacyeTbl ANs npenenbHbliX COCTOSIHUIA, KOTOpble onpenensaloT OCHOBHbIE
KOHCTPYKTUBHbIE pPeElWeHna N reomMetTpundeckmne xapakTtepuctukm noa3eMHOro COOopyXeHuda unnn ero 3J1eMEeHTOB.
HeBo3MOXHOCTb HacTynneHnd npo4nx npenenbHbiX COCTOSHUN cnepyet noateepXxnaTtb pacH4eTHbIMM NpoOBEpKaMMN.

7.4.3 PacyeT aBapuiiHbIX npefenbHblX COCTOSAHWIA ( ZX¥D) cnefyeT BbiNOAHATb ANS MOA3EMHbIX COOPYXEHWUN C
YPOBHEM OTBEeTCTBEHHOCTM 1a n 16. Ons npoumx nMoa3eMHbIX COOPYXeHWi ero TpebyeTcs BbiINONHATb, €Cnn 3TO
yKa3aHo B TeXHMYECKOM 3aaHnu.

7.4.4 TpeboBaHMs K pacyeTHbIM MeTo4aM U MOAeNsM npueeneHbl B pasgene 8, a TpeboBaHns 1 pekomeHnaumm
Mo pacyeTam OCHOBAHWI N KOHCTPYKLMIA MOA3EMHbIX COOPYXeHuit - B pasdenax 11-16.

7.5 MpoekTpoBaHue No nNpennucaHUsaM

7.5.1 B cnyyae, koraa pacyeTHble MOAENM OTCYTCTBYIOT MM He TpebyloTcs, BO3MOXHO n3bexaTb AOCTUXEHNS
npenenbHbIX COCTOSIHUIA MYTEM WCMOb30BaHUS MPEeanucaHunii, KOTopble BKIOYalOT B cebsi TpaauUMOHHbIE U, Kak
npaBuio, KOHCEPBaTWBHblE MpaBuia MPOEKTMPOBaHUS W KOHTPO/b MaTepuanos, BbINOMHEHUS PaboT, TEXHWKU
6e30MacHOCTUN 1 TEXHUYECKOro 0B6CYXNBaHUS.

7.5.2 TpoekTupoBaHne Mo NpeanucaHnsM LOonyckaeTcs, eCnM ecTb COMOCTaBWMbIA OMbIT, KOTOPbIA aenaet
N3NWLWHAM NPOBEAEHNE PaCYETOB.

MpuMeyaHne - [lMpoekTMpoBaHMe WCKIOYUTENbHO MO MNpeanucaHusaM AOoMnyckaeTcs TONbKO ANS MOA3EMHbIX
COOpPYXEHUN 1- reoTEXHNYECKON KaTeropuu.

7.5.3 lpoekTmpoBaHne No NpeanMcaHusaM LOMyCcKaeTCs B OTHOLWEHWM 0becrneyeHns MOpo30CTOMKOCTM, 3alMThl
OT XMMMYecKol 1 B1onornyeckoi arpeccun, KotTopble 06bIYHO HEBO3MOXXHO JOCTOBEPHO YYECTb PACYETHBLIM NYTEM.

7.5.4 MNpoekTupoBaHwe No npeanvMcaHusiM OOMycKaeTcsl BbINOMHSATL ONS UCKIOYEHUS NPenenbHbIX COCTOSIHMWIA
npu aBapuitHbIX BO3OENCTBUSAX, BO3HNKHOBEHUE KOTOPbIX HEBO3MOXHO WU CNOXHO WUCKMIOYNTL PACYETHBIM MyTEM.
Mpw aTOM NpeanucaHnst LOMXHbI COAEPXaTtb yKasaHns OpraHvM3aLMoHHOro xapakTepa, NO3BOAWME NCKOYNTL 13
pacyeTa paccMaTtpuBaemMoe aBapuitHoe BO3OenCTBME.

7.6 anMEHeHMe JKCnepumeHTanbHbIX Monoenen u HaTypPHbIX UCNbITaHNN

76.1B cnydae, Korga pacyeTtHble Mogenn OTCYTCTBYHOT, HEOOCTATOYHO OOCTOBEPHbI NN He noaTBep X aakTcA
MeCTHbIM COMOCTaBUMbIM OMNbITOM, NPW NPOEKTUpOoBaHUWN cnepnyeTt NPUMEeHATb pe3y/ibTaTbl 3KCNepUMeHTallbHbIX
nccnenoBaHuii - MoJeNbHbIX UK HaTypPHbIX ncnbiTaHun.

7.6.2 Tlpu oueHke [OCTOBEPHOCTVM pPe3ynbTaToB  3KCMEPUMEHTaNbHbLIX  MCCNeAoBaHUiA  HEOHXO0AMMO
paccmartpuBaTth U y4nTbiBaTb Cneaytowme goakTopb:

- pasnunyve rpyHTOBbIX YCNOBUIA NPU UCMbITAHUAX U HA CTPOUTENLHOM MoWaaKke NpoeKTUpyemMoro 06beKkTa;

- BpeMeHHble adpdpeKThl, 0C0BEHHO B Tex cnyyasx, Korga npogonXuTenbHOCTb UCMbITAHWUIA HAMHOIO MEHbLUE, YEM
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NPOLOIXUTENbHOCTb HArpy>XeHns peasibHbIX KOHCTPYKLINNA;
- MacwTabHble 3P heK T, 0COBEHHO B CiyYae NPYMEHEHUs MasnblX MOAENEA.

7.6.3 VcnbiTaHus ponyckaetcs NpoBoAMTb Ha obpasuax unuM parMeHTax peanbHblX KOHCTPYKLUWNA,
nonHoMacwTabHbIX UK ManoMacwTabHbIX MOLENSX.

7.6.4 VicnblTaHns cnepyeT NPOBOANTL HA OCHOBAHWM TEXHUYECKOro 3a4aHus U NporpamMmbl pabor.

7.6.5 TloarotoBky W nNpoBEOEHWE UCMBLITAHWA CneoyeT OCYWeCTBAATbL TakuMm 06pas3oMm, 4Tobbl ycnoBus
akcnepumeHTa bbin NofobHbl ycnoBmsM paboTbl MPOEKTMPYEMOro NMOA3EMHOIO COOPYXEHUS UM €ro KOHCTPYKLIMIA
BO B3aVMOAENCTBMMN C TPYHTOBbIM OCHOBaHUEM.

[MpuMeyaHus

1 Ycnosus MOryT cuntaTbecs NofobHbIMK, ecnv cobnofaloTcs Kputepumn nogobums.

2 Mpwn vcnbiTaHusx ManomacwTabHelx MoAenein ons 3anady, B KOTOPbIX 0O bEMHbIE CUMbI, Takue Kak, yAeNbHbINA

BEC MPYHTa UNW yAebHOe CLENNEHNE, UTPaOT BaXHYIO POfb, ANsi COONOAEHNS KPpUTEPUEB NOLOONS PEKOMEHIyeTCS
NMPUMEHSTb LeHTPobeXHOe MOAENNPOBaHME.

7.6.6 JlonyckaeTtcs NPUMEHSITb MUCMbITAHWS, COOTBETCTBYIOWME YCNOBUAM HEMONHOrO0 WMAM NPUBIMXEHHOro
nopobus. B aTom cnyyae ycnosus, KOTopble HE yAOBNETBOPSIOTCA B NPOLIECCE MPOBEAEHNS 9KCNEepUMEHTa, cneayeTt
y4MTbIBATb MPWU COMOCTaBIEHUN PE3YNbTATOB UCMbITAHUIA C KPUTEPUAMN HEOOCTUXEHUS npeaenbHbIX COCTOSAHWNIA 3a
c4yeT BBEeOEHNS KO MULMEHTOB HaOEeXHOCTH.

7.7 Habnio patenbHbin MeTOA,

7.7.1 Ecnn nporHo3 nosegeHus NOA3EMHOTrO COOPYXEHWUS, BbINOMHEHHbIA HA OCHOBAHWW pPacYeTHbIX WK
aKcnepuMeHTanbHblx paboT, 3aTpydHeH, TO [OMycKaeTcsl MNpUMEHATb HabnogaTtenbHbli MeTod, KOTOpPbIN
npegnonaraet BO3MOXHOCTb KOPPEKTUPOBaTb MPOEKT B MPOLLECCEe CTPOUTENbCTBA HAa OCHOBaHUW pPe3ynbTaToB
reoTexHN4YeCcKoro MOHUTOPUHTa.

7.7.2 Ans npuMeHeHns HabnogaTenbHOro MeToaa Ao Hayana cTpouTenbcTea Heobxoaumo:

- BbINOJIHUTbL NPeABapUTENbHbIA pacyeTHbIA NPOrHo3;

- YCTAHOBUTb KOHTPONIMPYEMbIe KPUTEPUM U XapaKTePUCTUKMN;

- YCTAHOBUTb OONYCTUMblE Npenesbl KOHTPONPYEMbIX XapaKTepUcTUKk;

- OLEHWTb BO3MOXHbIA OMANA30H 3TUX XapaKkTEPUCTMK W YAOCTOBEPUTBLCS, YTO C MPUEMNIEMO BEPOSTHOCTbIO
peasbHble XxapakTepucTrkm bynyT HaxoAnTbCs B 4OMYCTUMBIX Npenenax;

- paspaboTatb NPOrpamMmMmy KOHTPONS (MOHUTOPUHIa) M3MEHEHWS! BbIBPaHHbIX Xapak TEPUCTHK;
- ybeouTbes, YTO BPEMsS peakuun U3MepuTesibHbIX CUCTEM MOHMTOPUHra v npouenypbl 06paboTku 1 aHanusa
pes3ynbTaToB 3aHMMAOT [OCTATOYHO Man0 BPEMEHW MO OTHOWEHMWIO K OXWOAEMON CKOPOCTM PasBMTUS CUTyauLMmM Ha

nnowagke ongd npuHATNA CBOEBPEMEHHbIX OencTeunm;

- paspaboTtatb MnaH MeponpusTUiA, KOTOpble CnefsyeT NMPUMEHUTb B Cryyae MPEBbIWEHUS KOHTPONMPYEMbIMA
XapakTepucTukammn fonycTuMbIX Npeaenos.

7.7.3 KOHTpO}'Ib W MOHUTOPWHI Ha Nnowanke cnegyeT BbIMNOMHATL CTPOro B COOTBETCTBUN C MPOrpamMMoin.

MOHI/ITOpVIHF Ha nnowapke OOo/XeH OAOHO3HAa4YHO YyCTaHaBimBaTb, HaxoOATCAaA M KOHTPOIMpyeMble
XapakTepucTtukmn B OOMNYCTUMbIX npenenax. OH [ONXeH BLIMNOMHATLCA C HayYanbHOW cTaguun cTpoutenbcTtBa, C
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PErynsipHoCTblO, MO3BONSAOWEN MNPEANPUHATD HeobxoauMmble LEWCTBUS B CNydYae NPEBblleHVs O0nyCTUMbIX
npenenos.

7.7.4 Pe3ynbTatbl MOHUTOPWHra cnefyeT aHanuMa3upoBaTb MO3TArNHO MO Mepe WX MOoCcTynneHns. HameyeHHbie
MEPONpUSTMS MO KOPPEKTUPOBKE MpOeKTa cfieayeT BbIMONMHSATbL He3aMenonTeNbHO B CiydYae MpeBbleHUs
KOHTPONIMPYEMBIMW XapakTeEPUCTKAMU AONYCTUMbIX NPELENOB.

7.7.5 Ecnn HabniogatenbHble cUCTEMbl ANst npoeeneHnsa MOHUTOPUHra He gakT Tpe6yeMb|x HaOe>XHbIX OaHHbIX B
IOCTATOYHOM 0HBbEeMe, OHU OONXKHbI ObITb 3aMEHEHbI UM AOMOHEHBI.

7.7.6 B cnyyae BbINOMHEHNS HAMEYEHHbIX MEPONPUSATUIA U KOPPEKTMPOBKM NPOEKTa NporpamMma MOHUTOPUHIa 1
nnaH fanbHewmx MeponpuaTAA JONXKHbI OblTb TakXe CKOPPEKTUPOBAHbI M AOMOMHEHbI HA OCHOBaHUM OOPATHbIX
pacyeTos.

7.7.7 TlpoekTMpoBaHue C MPUMEHEeHeM HabniaaTenbHoro MetToAaa PEKOMEHAYETCS BbINOMHATb MPU Hay4yHO-
TEXHNYECKOM COMPOBOXAEHNN BbICOKOKBANNMULIMPOBAHHbLIX CNeLnanM3npoBaHHbiX opraHuaaunin. HabnonatenbHbii
MEeTOA He cneayeT NMPUMEHATb NPY 3HAYNTENbHBIX PUCKaX BO3HUKHOBEHUS aBAPUIAHBIX CUTYaLWiA.

8 Tpe6oBaHUSA K pacyeTHbIM METOL.aM U MOLENSAM

8.1 O6Lime ykazaHus

8.1.1 MNpw BbINONHEHUM pacyeToB B Lensx 0becrnevyeHns HaoeXHOCTU KOHCTPYKUMIA U OCHOBaHUIA HeobXxoaMMo
npoBepsTb, YTOObI PACHETHbIE 3HAYEHWUS YCUNMWIA, HAMPSXEHWIA, fehopMaLni, NepeMEeLEHUIA, PaCKPbITUA TPEWWH He
npesblwann COOTBETCTBYOWMX UM NpenefibHbIX 3Haqu|/||7|, yCTaHOBNEHHbIX HOpMaMK NPOEeKTUPOoBaHUA.

8.1.2 PacueTbl cnefyeT BbIMONHATb C NPYMEHEHNEM afeKBaTHbIX PacyeTHbIX METOAOB 1 MOAENeN, oTpaXxatowmx
LeiCcTBUTENbHblE ycnoBusi paboTbl MOA3EMHbIX COOPYXEHUA B WX B3aWMOAEACTBMM C OCHOBAHMEM U
COOTBETCTBYIOWMX paccMaTprBaeMori MPOEKTHOW CUTyaLUy U CLEHaPWIO.

8.1.3 PacyeTHble Mogenu (pacyeTHble CXeMbl) HONXKHbl YYMTbiBaTb WHXEHEPHO-TeoNnornyeckne Ycnosus,
KOHCTPYKTUBHbIE OCOBEHHOCTU M OCOBEHHOCTM TEXHONMOrMW BO3BELEHMS MOA3EMHOrO COOPYXEHUsl, 0COBEHHOCTU
NoBeleHUs TPyHTa W KOHCTPYKUWIA BMNOTb OO [HOOCTUXEHMS paccMaTpuBaeMoro MpeaenbHOro COCTOSIHUS,
LNEeViCTBYIOWME Harpy3kM W BO3LENCTBUS, BNUSIHAE HA OOBEKT BHEWHEel cpeabl, a Takxe, npyu HeobXoauMmocTw,
BO3MOXXHbI€ FeOMeTpryeckre N prnanyeckne HeCoOBEPLIEHCTBA.

8.1.4 1ns BbINONHEHNS pacYeTOB AONXKHbI ObITb 3a4aHbl:

- Harpy3Kku 1 BO3AENCTBUS, a TakXe NX COYETaHWS;

- CBOVMICTBA MaTepranoB KOHCTPYKLINIA;

- CBOWCTBA rPYHTOB M MAacCUBOB CKalbHbIX FPYHTOB;

- reoMeTpuYeckne AaHHbIE;

- NpenernbHble 3HAYEHUS AedopMaLIniA, pacKpbITUS TPELLWH, BUbpauuii n np.;

- pacyeTHble MOoOenn, yctaHasnmesawwme CB4A3b pe3ynbTatoB pacyeta C UCXOAHbIMN OaHHbIMA.

8.1.5 MNpwn BbIBOpPe MeToma pacyeTa M pacYeTHbIX MOZENel MOA3EMHOE COOPYXEHWE U OCHOBaHWE cnepyet
paccMatpuBaTtb B X eANHCTBE, T.€e. Heo6XO,D,I/IMO y4ynTbiBaTb UX B3auMoaencTBme.

8.1.6 PacyeTHyto MOAenNb CMCTEMBI "NMOA3EMHOE COOPYXEHNe-0CHOBaHWe" cnenyeT Bolbupatb ¢ y4eToM Hanbonee
CYLWeCTBEHHbIX PaKkTOPOB, ONPedensiowWwmx HanpsXeHHoe COCTOsSHWE W gedpopMaLnn OCHOBAHUS M KOHCTPYKUWIA
COOpyXeHns. PekomeHmyeTcs yuuTbiBaTb cnegyowme ¢akTopbl: MPOCTPAHCTBEHHYIO pPaboTy KOHCTPYKLUMUA W
OCHOBaHWS; reoMeTpUYECKYlo, (PU3NYECKYI0 N KOHCTPYKTMBHYIO HENWHEWHOCTb; aHM30TPONuio, nnactuyeckne u
peonornyeckme CBOMNCTBa rpyHTOB U MaTepuanos.

Mpun HeobxoOMMOCTM pacyeTHas MoAesb MOXEeT Bk/4vaTb B cebsi ynpoweHus. YNpolweHus, kak npasumio,
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cnefyeT BBOAWTb MO OTHOWEHMWIO K Yy4eTy MEHee CYIeEeCTBEHHbIX (haKTOPOB, a TakXe (haKkTopoB, obnanaowwmx
3HAYNTENbHON CTEMEeHbld HeonpedeneHHOoCTW. YnpolweHus cnegyet yy4uTbiBaTb C  MOMOLWbBIO  YACTHbIX
KO3 PULIMEHTOB HaAEXHOCTMU.

MpumeyaHne - MNpu BoIBOpPE YPOBHS CMOXHOCTM pacYeTHOW MOLENMN chnefyeT yunToliBatb 06beM MHpopmaumm 06
WHXEHEePHO-reonornyeckux yCnoBmsx U CBOMCTBaX rpPyHTOB. 3HAHNS UHXEHEPHO-Fe0Norm4eckux yCnoeuid Nnowanku,

3asucsduime OT KayeCtBa WHXEHEPHbIX M3bICKaHWIA, 0bblYHO oOKasbiBaloTcsa 6Honee BaXHbIMU 1S BbINOJNIHEHWS
pyHOamMeHTanbHbIX TpeéoBaHvM npoeKkTnpoBaHu4, 4em CNOXHOCTb paCyYeTHbIX mopoenen.

8.1.7 PacyeTHas Mmogenb MoXeT bblTb:
- aHaANUTNYECKO;

- N0NY3MNNPUYECKOIA;

- YUCNIEHHOMN.

YucneHHble Mooenwu, NPeVMyLLEeCTBEHHO NPUMEHSIEMblE ONA pacyeTa NoA3eMHbIX COOPYXEeHU, noapasnensaiTcs
Ha KOHTaKTHblE MOOENW 1 MOJENN CJIOWHON cpenbl.

KOHTaKTHble MOOEn! y4nTbiBalOT B3aWMOAENCTBME KOHCTPYKUMUA COOPYXEHWS C OCHOBAHWEM Ha KOHTaKTe
"COOPYXeHUe-TPyHT", 0AHaKO HanpPsXeHHO-0ePOPMMPOBaAHHOE COCTOSIHME MaCCUBa rpyHTa He paccMaTpuBaeTcs.

B Mogzensix cniowHol cpendbl paccMaTpvBalOTCs MOL3EMHOE COOPYXEHWE W OKPYXatowmii MaccuB rpyHTa B
npegenax pacyetHol o61acTu 1 aHaNM3npPyeTcs UX COBMECTHOE HanpsiXX eHHO-0ePOPMMPOBaHHOE COCTOSIHME.

8.2 Harpysku n Bo3pnenucTeusi

8.2.1 Harpyskm u BO3OEWNCTBMSA, y4uMTbiBAEMble MPY MPOEKTMPOBAHUM MOA3EMHbIX COOPYXEHWR, cnegyeT
ycTaHaBnMBaTb pacyeToM, Kak npasBuno, Ha 6ase paccMOTPEHWNSI COBMECTHON paboTbl COOPYXXEHMS U OCHOBaHUS C
y4eTOM BO3MOXHOI0 UX N3MEHEHNS Ha Pa3fIMYHbIX CTAAUSAX BO3BEAEHNS 1 3KCMyaTaunm COOPYXEHMS.

Harpysky 1 BO3OEACTBMS Ha OCHOBAaHWE, MOA3EMHOE COOPYXEHWE UMM €ro OTAESNbHblE KOHCTPYKTMBHbLIE
SNEMEHTbI, KO3 PULINEHTbI HAOEXHOCTU N0 Harpy3ke, a TakXe BO3MOXHbIE COYeTaHMs Harpy3ok 1 KoaduLUneHTb
coyeTaHuil cnenyeT NpPUHMMaTb cornacHo TpeboeaHmam CI 20.13330, CI 22.13330, CIM 23.13330, CIM1 35.13330, CIl
91.13330, CIN 102.13330, CI 120.13330, CIN 122.13330 v HacToAwero csoaa npasu.

8.2.2 lMpwn onpeneneHnun Harpysok M BO3AEWCTBUA HA OCHOBAHME WM MOA3EMHbIE COOPYXEHMUS K MOCTOSHHbIM
Harpyskam OTHOCSIT:

- BEC KOHCTPYKLNA COOPYXEHUS;

- BEC IrpyHTa 3achbIrnku;

- BEC 3[aHUA 1N COOPYXEHUN, HAXOASAWMNXCH B 30HE X BO3OENCTBUSA HA NOA3EMHOE COOPYXEHWE;
- OABJIEHME TPYHTA M HanNpsaXXeHUs B OCHOBAHUM B OONTOBPEMEHHbIX CUTYaUNSIX;

- JaBJieHME NOA3EMHbIX BOL U (PUNbTPALIMOHHbIE CUJbl MPWY YCTAHOBUBLLEMCS PEXUME;

- yCUnng NnpenBapuTenbHOro HaNpPsSXeHUs B NOCTOSIHHBbIX KOHCTPYKLMSAX 1 Mp.

K BpEMEHHbIM ANMTENbHBIM HArpy3kam 1 BO34ENCTBUSAM OTHOCAT:

- BEC CTauuoHapHoro obopynoBaHUS;

- AaBNieHne rpyHTa n Hanpsa>XeHns B OCHOBAHUN B KPATKOBPEMEHHbIX CUTYaLNAX;
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- CHATUE Harpya3ku npu BblieMKe rpyHTa;

- [aBneHne noa3emMHblX BO4 U PUNbTPALMOHHbIE CUMbl MPN HEYCTAHOBMBILEMCS peXume, n36bITo4YHOE nopoeoe
naBneHune;

[laB/ieHue BOLbl BHYTPY NMOL3EMHOI0 COOPYXEHUS;

BMOpaALMOHHbIE BO3AENCTBMS OT 060pYAOBaHNSA 1 TPAHCNoPTa,;
- Harpysku oT CKNaaMpyeMbIX Ha NOBEPXHOCTU rPyHTa MaTepmarnos;

- TemnepaTypHble BO3QEWCTBMS B MNEpUoL JKchayatauuu, BKJOYas TemrnepaTtypHble BO3L4eCTBUS OT
TPaHCNOPTUPYEMBIX XUOKOCTEN 1 ra30B;

- yCunma Bo BpeMeHHbIX aHKepax 1N paCnopHbIX KOHCTPYKUNAX;

- HAarpyaku, OﬁyC)’IOBﬂeHHbIe W3MEHEeHEM BNaXHOCTW, YCaAKOM 1 NON3y4ecTbio MaTepmnanos;
- CNbl MOPO3HOro Ny4YeHNsA rpyHTa,

- JedoopMaunm OCHOBaHMS, Bbi3BaHHbIE I'IO,D,pa60TKOI7I WM YCTPONCTBOM KOTNOBAHOB;

- DedbopMaunm OCHOBAHWS, BbI3BAHHbIE YXYIWEHMEM CBOWCTB FPyHTa U He COMPOBOXAANOWMECS KOPEHHBIM
N3MEHEHNEM CTPYKTYPbI TPYHTA;

- oTprUaTeIbHOe TPEHWE U Mp.

K KpaTkoBpeMeHHbIM Harpy3kam v BO3AeNCTBUSM OTHOCSIT:

- TPaAHCMOPTHbIE HArpy3Kky B Npeaenax noA3eMHOro COOpYXeHUs;

- AaB/IeHUe rPyHTa, BbI3BAHHOE TPAHCMOPTHBIMY HArpy3kamui Ha 3eMHOM NMOBEPXHOCTH;

- Harpysku 1 Bo3AeNCTBNS B MPOLIECCE COOPYXEHNSI TOHHENS: AaB/ieHne WMTOBbIX LOMKPAaTOB, YCUIUS OT Beca U
BO30EMCTBMUS NPOXOAYECKOro 1 ApYroro CTPoMTebHOro 060pyn0BaHUS;

- DaBNieHne nynbcaumm noToka v rmapaBanyeckoro yaapa B BOAOHECYLWMX COOPYXKEHUSX;
- IaBNieHVe PacTBOPOB MNPV LeMeHTauuu;

- TeMnepaTtypHoO-KnMMaTUYeckmne BoO34enNcTBMS B Mepunon CTPOUTENbCTBA U Np.

K ocobbIM Harpyskam 1 BO3eACTBMSAM OTHOCSIT:

- BO3[eCTBUSA, 00YCNOBNEHHbIE ONACHBIMU NHXEHEPHO-TE0N0rMYeCKUMUN NMPOLIECCaMu;

- BO3HeicTBUS,, 0ByCNoBNEHHblE Ae(OpPMauUMsMM OCHOBAHUS M COMPOBOXJAOWMNECS KOPEHHbIM U3MEHEHUEM
CTPYKTYpPbl FPyHTa, HanpuMep npu npocaakax U HabyxaHwumn rpyHToB;

- B3pbIBHblE BO34ENCTBUS;
- aBapuinHbIe Harpy3ku n BO3OencTBusS.
an/IMe'-IaHI/Ie - B 3aBucumocTtn ot paccMaTpmBaeMoro npenenbHOro COCTOSHUSA, a TakXe MPOeKTHOW cutyauum

(BONrOBPEMEHHOW MM KPATKOBPEMEHHOW) HEKOTOPbIE BPEMEHHBIE ANMTENbHbIE HArpy3ku MOryT OblTb OTHECEHBI K
KpaTKOBPEMEHHbIM 1 HAa060pOT.
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8.2.3 PacyeTHble 3HauyeHWs HarpysoKk W BO3AENCTBUIA F; cnegyeT ONpenenstb B 3aBUCMMOCTU OT MX
HOPMaTMBHbIX 3HAYEeHWI No hopmyne

Fg =5 (Wi, (8.1)

roe vy - YaCTHbIA KO3PMULMEHT HALEXHOCTU MO Harpy3Ke;

W- KO3 pUUMEHT CcOoYeTaHUn Harpy3ok, onpenensemolii B cootsetcteum ¢ FTOCT 27751, CIT 20.13330 u CI1
23.13330;

F,- HopmaTMBHOE 3Ha4YeHne OAaHHONM Harpysku nnn BO34encTBumS.

8.2.4 CneuyeT Yy4nTbiBaATb, 4YTO OOHUN N TE€ Xe HAarpy3ku 1 BO34eNCTBUSA MOryT OKa3blBaTb, KakK He6naror|p|/|;|THoe,
Tak n 6naronp|/|9|THoe BnAHNE NpU aHanm3e HEeKOTOpPbIX npenebHbIX cocTosiHuin. B Cny4dasX, Koroa Harpysku u
BO3[ENCTBMS OKa3sbliBaloT 6J'IaFOI'IpI/|$|THOG BNNgHWE, KO3(PMPUUNEHT HAOEeXHOCTN NO Harpyske cnemnyet npuHUMaTb
MEeHbLWNM e JNHULIbI.

MprmeyaHve - MpuMepoM MOXET CNyXUTb COBCTBEHHbIV BEC COOPYXEHMS Npu ero pacyeTe Ha Bennbitue (UPL).

8.25 [lpn HasHavyeHWM KOSPMPUUMEHTOB COYeTaHWA Harpysok cnegyeT y4duTbiBaTb BO3MOXHOCTb
COBMECTUMOCTW TeX WNAN WHbIX BO3AEWCTBUMA, B OCODEHHOCTM AN KPATKOBPEMEHHbIX MPOEKTHbIX CUTyauuin B
CTpOUTENbHbIN Nepuoa.

8.2.6 [lnutenbHocTb BO3OENCTBMIA HAa OCHOBaHWe cnegyeT paccMatpuBaTb C YYEeTOM W3MEHEHWA CBOWCTB
FPYHTOB W MOPOBOr0 [LaBNEHUS BO BPEMEHW, OCOOEHHO [ONS TNMHUCTbIX FPYHTOB, CKOHHBIX K IOAUTENbHbIM
nedoopmauunam.

8.2.7 BwnbpaumoHHble K LMKAIMYEecKMe BO3LENCTBUS Ha OCHOBaHME CcrefyeT paccMatpuBatb C y4yeToM
BO3MOXHOCTU ONUTENIbHbIX fedpopMaunin, pasXuXeHus, WU3IMEHEHUs MPOYHOCTHbIX U OedOpPMaLMOHHbIX
XapakTepuCTUK rPYHTOB.

8.2.8 MwuHMManbHble 3Ha4YeHWs YacTHbIX KOa(p(PNLMEHTOB HaAeXHOCTU Yr ONnsa OCHOBHbIX HaArpysok wu

BO3LEVCTBUIA, YYMTbIBAEMbIX MPWU pacyeTe MOA3EMHbIX COOPYXEHWA Mo NepBol rpynne npenenbHbiX COCTOSHWIA,
npuBeLEHbl B COOTBETCTBUW C TPeBOBaHMAMM AENCTBYIOWNX CBOLOB NPaBW B NPUIoXeHun 1.

B ocobbix covyeTaHusax KOSCpCpVILlVIeHTbI HaAe>XHOCTHU "ff ONnga NOCTOAHHbIX U ONUTENbHbIX HArpy3okK cnenyet

npuHMMAaTb paBHbIMKA eduHuULUe, a KPpaTKOBPEMEHHble Harpy3ku nOonyckaetcda He Yy4dutblBatb, e€Cnin B HOpMax
NpoeKTnpoBaHnAa OTaoe/lbHbIX BUOOB NMO43EMHbIX COOpY)KeHVIVI He oroeapmBaeTcs nHoe.

B pacyetax no BTOPOW rpynne npefenbHbIX COCTOAHUA KO3(PPULMEHTbI HAOEXHOCTHU Ty cnenyet nNpuMHMUMaTb
paBHbIMK eonHULE.

8.3 XapaKTepMCTUKMN KOHCTPYKLIMOHHbIX MaTepuanos
8.3.1 HopmaTtuBHble ¥ pacyeTHble 3HAYeHWS XapakTepUCTMK MatepuanoB KOHCTPYKUMA ONpenensoT B
cooTBeTCcTBUM C TpebosaHnamu TOCT 27751 n nonoXeHUsMM CBOLOB NPaBM NO NPOEKTUPOBAHUIO KOHCTPYKLNIA.

832 B pacyeTax noa3eMHbIX COOpy)KGHI/II7I cnenyet nMpUMEHATb pacyYeTHble 3HAa4YeHUsA XapakKTepuctuk
KOHCTPYKUWMOHHbIX matepuanos Af;, nony4yaemble [OefieHNeM HOPMaTMBHOIO 3HaYeHus COOTBeTCTBy}OU.LeVI

XapakTepucTukn Af, Ha KOSMULIMEHT HAOEXHOCTU Mo MaTepuany v, .

8.4 XapakTepuCTUKMU rPyHTOB
8.4.1 B kayecTBe OCHOBHbIX NapameTPOB MEXaHWYECKMX CBOMCTB FPYHTOB ClelyeT yCTaHaBnMBaTb HOPMaTMBHbIE
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W pacyeTHble 3HAYEHUS MPOYHOCTHbIX, OEPOPMAUMOHHBIX U OPYrnx OU3NKO-MEXAHUYECKMX XapaKTepUCTuK,
onpenensieMblX Ha OCHOBAHWU AAHHbIX MHXEHEPHbIX M3bICKAHWA yyacTka CTPOUTENbCTBA C YyYETOM COMOCTABUMOro
onbiTa.

8.4.2 HopmaTuBHble 3HayeHUs XapakTepUCTUK FpyHTa WM napameTpoB, OMNpefensowmnx B3avMoAencTBue
NOA3EMHOIr0 COOPYXEHUS C FPYHTOM, cnedyeT NpuHMMaTb PaBHbIMW UX MaTeMaTUYyeCcKUM O0XWAOAHUAM, MNOJYYEHHbIM
Ha ocHoBaHUM 06paboTkM pe3ynbTaTOB WCMbITAHWA, €CNU He OroBOPEHbl WHblE YCNOBUS, Onpefenswowme ux
3HayeHus.

8.4.3 BO3MOXHble OTKNOHEHUS B He6naror|pv|9|THyro CTOPOHY MPOYHOCTHbBIX N OPYrnx XapakTepucTtuk rpyHToB oT
NX HOPMATUBHbIX 3HaYeHui cnefnyet yuYnmTblBaTb C NMOMOLLbI YACTHbIX KO3(PPULUNEHTOB HALEXHOCTW NO FPYHTY Vg

3HayeHuss aTMx KO3 MPUUMEHTOB MOryT OblTb Pa3NNYHBbIMKA ONS Pas3/IMYHbIX XapakTepucTUK U npeaesbHbIX
COCTOSIHUA.

Kak npasuno, B pacyetax NpuMEHsIIOT creayroume YyacTHble KO3 OULIMEHTbl HaOEeXHOCTMN MO IPYHTY, 3HAYEHUs
KOTOPbIX OTNNYHbLI OT 1,0:

Vg~ AN 9P IEKTUBHOTO CLEMNEHNS ¢';
¥ g, - AN HEAPEHNPOBAHHOMN NPOYHOCTU ¢y ;

Ygg ANS YTNA BHYTPEHHErO TPEHUS:, UCTIONb3YeTCS: (g §'n) /Yy
Yg,p' ON8 NNOTHOCTU FPYHTA P,

Y¥g, ke - A1 CONPOTMBNIEHNS ONHOOCHOMY CXaTunio R, .

MpumeyaHre - MoMMMO yKal3aHHbIX, OOMYCKAETCH MPUMEHSTb YacTHble KOS(MUUMEHTbI HALEXHOCTM U ANs
OPYrvx XxapakTepucTyik, onpenensowmx npoYyHoCTb, 4ePOPMMPYEMOCTb U CONMPOTUBIIEHNE FPYHTA.

8.4.4 PacyeTHble 3HAYEHUS XapakTEPUCTUK TPYHTOB X; CneayeT onpenensTb no oopmyne

Xg= X%, (8.2)

roe X, - HopMatmsHoe 3HayeHve OaHHOW XapakTepuUCTUKMK.
Koadhp1LMeHT HanexHoCTH No rpyHTy ¥, yCTaHaBNMBAOT B 3aBUCMMOCTU OT M3MEHUYMBOCTU XapakTepUCTUK,
yucna onpeneneHnin n Tpebyemoin LoBepUTEbHON BEPOSTHOCTU.

8.4.5 HopmaTuBHbIE U pacyeTHble 3HAYEHNS XapakTEPUCTUK FTPYHTOB CleayeT yCTaHaBNMBaTb B COOTBETCTBUM C
FOCT 20522, CI 22.13330 n CI1 23.13330.

[MpumeyaHus

1 CHMXEHMe pacyeTHbIX 3HAYEHUA XapaKTEPUCTUK TFPYHTOB MO OTHOWEHWIO K WX HOPMATUBHBLIM 3HAYEHUSM
MOXET Kak MoBbllWaTh, TakK 1 MOHMXAaTb HAAEXHOCTb. Hanpumep, Bec rpyHTa (MNOTHOCTL) sABNSieTCs HnaronpusiTHbIM
(PaKTOPOM MpU pacyeTe Ha BCMAbITUE MOL3EMHONO COOPYXEHUS WM HEeCylen cnocobHOCTU dyHOamMeHTa U
HebnaronpusiTHeIM MPU  ONPefeneHnn akTUBHOrO AaBfieHMsl TpyHTa. B psge cnyyaeB pacyeTHble 3Ha4YeHus
XapakTepPUCTUK FPYyHTA AONXHbl ObiTb ONpeneneHbl ¢ ABYCTOPOHHER NOBEPUTENLHON BEPOSTHOCTLIO, @ B KA4ecTBe
pacyeTHbIX MPUHSATHI 3HAYEHMS], MOBbILAKWME HAAEXHOCTb MPOEKTHOrO PELIEHMSI.

2 Mpwn nposepke papa npedenbHbix cocTosHUA EQU n GEO Bec rpyHTa sBnsieTca kak BO3AEWCTBMEM, Tak U
yOoepXuBawowmm akTopoM, B CUNY 3TOF0 HEOYEBMAHO, KaKoe pacyeTHOe 3HaYeHne NAOTHOCTM OyHTa [ONXHO ObITb
NPUHATO B 3anac HageXxHocTn. OCOBEHHO 3TO XapakTepHO AN YUCNEHHbIX Modenei. B Takmx cnyyasx cnenyet Ans

NNOTHOCTU TPYHTA P NPUHUMATb YTen =1,0, ona Beca rpyHTa Ty =1,0 n, npn HeobHXxoOMMOCTHN, NPUMEHATb
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KOSth (PULIMEHTbI HAAEXHOCTUN MOOENN Yr; U gy .

8.4.6 lpn BLINONHEHWX pacyYeTOB CNesyeT YuuTbiBaTb, YTO MEXaHWYeckne XapakTepucTUKW TrpyHTa
(onpepensiowme NPOYHOCTb U OEPOPMMPYEMOCTb)  SBASIOTCA  3aBMCUMBIMM  OT  BMAA  HAMNPSXEHHO-
LehOPMMPOBAHHOIO  COCTOSIHWS, YPOBHS HaMPsiXKEHW, CKOPOCTW HarpyXeHwss u Opyrux (oakTopos, a
CnenoBaTenbHO, U OT cnocoba MCMbITaHWiA.

B pacuyetax cnefnyeTt NpUMEHsTb XapakTepHble pacyeTHble 3HaYeHUS MeXaHW4eckux XapakTepuCTUK rPyHTOB U
cKasbHbIX MacCuBOB, MOJy4YeHHblE B MONEBbIX UM nabopaTopHbIX YCIOBMSIX METOLOM, Hambonee COOTBETCTBYIOWMM
NPUMEHAEMON pacyeTHOM MoOLENN.

an/IMe'-IaHVIe - XapaKTeprle pacyeTHble 3Ha4YeHUA MexXaHUYeCKMX XapakKTepUucTtuk TrpyHTOB nOOMyckKkaeTcsd
KOppEeKTMpoBaTb Ha OCHOBaHWK CONOCTaBMMOro onbiTa.

8.5 NeoMeTpuuyeckue napameTpbl

8.5.1 B kauectBe reoMeTpudeckmnx napameTpoB cnenyet paccMmatpumBatb OTMETKM W YKJIOHbl MOBEPXHOCTU
rpyHTa, YpPOBHEN MOA3eMHbIX BOA, CII0EB IPYHTa, KOT/IOBAHOB W BbIEMOK B TPYHTE, pa3Mepbl COOPYXEHUR 1 ux
nonoxeHume, pacnonoxeHne KOHCprKLI,VII7I N nx pa3mepsbl.

8.5.2 Kak npaBnno, 4acTHble KO3((UUMEHTbI HAAEXHOCTU MO Harpyskam K Mo Matepuanam y4uTbiBatoT
BO3MOXHble Ma/ible Bapuauny reoMeTpmyeckmx napameTpoB. B aTux cnyyasix OONOMHUTENbHbIA 3anac HaaeXXHoCTU
reoMeTpuyYeckux napameTpos He TpebyeTcs.

8.5.3 Ecnn Bapuaumm reoMeTpuyYeckux napameTpoB CYLWECTBEHHO BAMSIIOT Ha HaAeXHOCTb COOPYXEHUs, TO
MPOEKTHbIE 3HAYEHUS TEOMETPUYECKMX NapaMeTpOB «; OLEHMBAOT HEMOCPEACTBEHHO MM B COOTBETCTBUM CO

cnepyowWwmnM ypaBHEHNEM

ag =atha, (8.3)

roe 3HayeHus Ag ONPEefensioT Ha OCHoBaHuu pasgenos 11-14.

MpumeyaHne - HeobxoanMocTb yYeTa Bapuaumii reoMeTpuyeckmx napamMeTpoB MoXeT ObiTb CBSI3aHa, HanpuMep,
C BO3MOXHOCTbIO U36bITOYHON 3KCKaBaUUyM B KOTMOBAHE, CYWECTBEHHbLIMM 3KCLIEHTPUCUTETaMW MPU BbINMONHEHWM
CKpbIThIX paboT u np.

8.6 PacueTt no nepsou rpynne npenenbHbIX COCTOSIHUN

8.6.1 PacyeT no nepsoit rpynne npenenbHbix cocTosHuin (ULS) nonxeH 3aknioyatbCcs B MPOBEPKEe TOro, YTobbl
HV OLHO U3 NpenesnbHbIX COCTOSHWUMA, YKa3aHHbIX B 7.2.2, He ObiN0 OOCTUrHYTO MPW BCEX MPOEKTHBIX CUTyaLUsiX N UX
cLieHapusiX.

B obwem cnyyae HEBO3MOXHOCTb HACTYMNEHWs NpeneNibHbiX COCTOSIHUIA MepBOW rpynnbl ONAs KOHCTPYKUWW,
B3aVMOJeCTBYIOLIE C OCHOBAHMEM, CliefyeT NPOBEePSTh C NOMOLLbIO HepaBeHCTBa

Yo 2o Eg Yy WFy My M Ky Y g Y ST Vg R (Y Wl My I Ky T giag ] (8.4)

a Ans aneMeHTa Takon KOHCTPYKLMM - C MOMOLLbIO
Yo 2 B (rp WP My I X Y g} 2 g Ry (Y p Wil My P v Xy [ g}, (8.43)

roe £; - pacyeTHoe 3Ha4yeHue pesynbTaTta BO3LENCTBUS;
R;- pacyeTHoe 3Ha4yeHue ConpoTBNEHNS BO3AENCTBIIO;
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Yas Y5> Yms Vg, Y4 - HaCTHble KOI(PMPULMEHTbI HAAEXHOCTU MO OTBETCTBEHHOCTW, Harpyske, marepuany,
rPYyHTY, YCNnoBumit paboTbl B COOTBETCTBUM C 7.3.3;

F, M,, X, - HOpMaTUBHblE 3HA4YEHNS BO3LENCTBUIA, XapakTepUCTUK MaTepuanoB U rpyHTOB B COOTBETCTBUUN C
8.2-8.4;

Y- KO3PPULNEHTHI COYETAHMS Harpy3oKk;

@4 - MPOEKTHbIE 3HAYEeHNs reoMeTpmnYeckmx napameTpos (8.5).

Mpumeuarne - dopmynbl (8.4) u (8.4a) BkoyalT B cebs OTHOWeHWe X, /vy, B pacyeT He TONbKo

COMPOTUBNEHWIA, HO U BO3AENCTBUIA, NOCKONbKY CBOMCTBA MPYHTOB MOrYT B HEKOTOPbLIX CNyYasaX BANATbL HA 3HAYEHUS
reoTexHn4eckmnx Bo34encTBUi.

8.6.2 Crtatuuyeckoe pasHosecue (EQU) noasemMHOro COOpPyXeHWs, paccMartpyMBaeMoro Kak >XecTkoe Teno,
chnegyeT NpoBepATb AN UCKMOYEHUS BO3MOXHOCTU MPEBPALLEHMS B MEXAHW3M COOPYXEHWS B LENOM UMW Kakow-
nnbo n3 ero yactei. B aToM cnyyae MOXHO cuMTaTth, YTO pe3ynbTaTbl BO3LEWCTBUIA HE 3aBUCST OT XapakTepucTUuK
MaTepuanoB U rpyHTOB, a NpedesbHble 3HAYEHNUS COMPOTMBNEHWIA HE 3aBUCHAT OT BO3OEWCTBUA N r€OMETPUYECKUX
napameTpoB:

Yand{waFn;ad}Ezvdﬂd{Mn’er;anYg}- (85)
,D,J'Iﬁ XeCTKOro tena mnu ero mparMeHTa AonycKkaeTcs paccMmaTpuBaTb co6mop,eH|/|e YC)'IOBVII7I paBHOBECKUA:

n (Ed.sf,d _E.s!b,d:' =va1g, (86)

raoeH;,,; - pacyeTHOe 3HayeHne paBHOOeNCTBylouel pesynbTata [Aectabunuavpylowmnx (CABATaKOWNX,

ONPOKUABIBAKOWNX N Op.) BO3OENCTBUN;
Egg- PacyeTHOE 3HAuyeHWe paBHOLENCTByloWed pesynbTata  CTabUAM3MPYIOWMX  (YAEPXMBAKOWNX)

BO3LENCTBUIA;

T; - pacyeTHoe 3HavyeHne paBHOOENCTBYOWEN NpefenbHbIX CONPOTUBNEHWNIA.

MpumeyaHns

1 Mpoeepka EQU, kak npaeuno, sSBNseTcst BTOPOCTENEHHOW MNPV NPOEKTUPOBaHUM NOA3EMHBIX COOPYXeHuii. Ee
cnepyeT MPUMEHSATb, HanpuMmep, ANsS NPOBEPKM BO3MOXHOCTW CABUra WM MOBOPOTA OLHOM 4acTu COOPYXEHUs
OTHOCUTENBHO APYroiA.

2 He cnemyeT cMmewuBaTb OaHHyl0 NPOBEPKY paBHOBECUS C pacyeToM oOlei YCTOMYMBOCTM U Hecylein
CNocoBHOCTY OCHOBAHUSI UMM PaCcCYETOM COOPYXEHUS Ha BCMbITHE.

8.6.3 PacueTbl KOHCTPYKUUA NOA3EMHOIO COOPYXEHWUS M OCHOBaHUSA MO npefenbHbiM cocTosHusM STR u GEO
JONMXHbl  3aKNo4YaTbCs B MPOBEPKE HEBO3MOXHOCTU pPaspyleHUss KOHCTPYKTUMBHBIX 3IEMEHTOB COOPYXEHWUS,
paspyleHnst OCHOBAHNS UMM Pa3BUTUS €ro Ype3MepHblX AedoopMauunii, NPUBOASINX K PaspyWeHN0 KOHCTPYKLNIA.
OTy NpoBepKy cnegyeT BbINOMHATbL B COOTBETCTBUN C HEpaBeHcTBamu (8.4) u (8.4a).

B npakTuke NpoekTUpPOoBaHWS LOMNYyCcKaeTCs NPUMEHSATb HECKO/bKO MOAXOA0B, Pasnnyatolnxcs NpUMEHEeHEM B
HepaBeHCcTBax (8.4) u (8.4a) cneunduyHbIX HABOPOB YACTHbIX KOIMULMEHTOB HALEXHOCTM, B 3aBUCMMOCTM OT
paccmaTprBaeMbiX NPOEKTHbIX CUTyaLUUA U MPUMEHSEMbIX pacyeTHbIX MOENeN.

Insa NPOEKTHbIX CUTyaLUA, B KOTOPbIX pe3dynbTaTbl BO3AEACTBUN He 3aBUCAT UAN HE3HAUYUTENbHO 3aBUCAT OT

BHuMaHwue! lokyMeHT BKJIlOYEH B floKa3aTesbHyo 6a3y TEXHUYECKOro pernamMmeHTa. [JonosHNTeNbHY0 MHPOPMaLMio CM. B sipibike "lMpuMeyaHmna”
NC «TexakcnepT: 6 nokoneHne» NHTpaHeT



CIM248.1325800.2016 Coopy»xeHns noa3emMHsble. [paBuia NpoeKTMpoBaHNS CTpaHunua 26
CI1 (CBoag npaBus)oT 16.06.2016 N 248.1325800.2016
lMpumeHsaeTca c 01.09.2016

XapaKTepUCTVK rPYHTOB, AOMNYCKAaeTCs B pacyeTax paccMaTpuBath:
By =Ed{waFn;Mn’me;Xn;ad} nm (8.7)
By =vp g (W My I Ayiag ), W (873.)
By =vp g WH My Iy Xy f'}rg;ad} = Vg Eg (W My Py Kpiagl s (8.76)
roe yg - YacTHbIN KOS(pq)VlLLMGHT HaOeXHOCTW ONns BO34eNCTBUS,

¥ @3 - YACTHBIN KOSPAPUUNEHT MOLENN ONS pe3yNbTaToB BO3AENCTBUN, YYUTbIBAIOWNA HEONPEeaeNeHHOCTb Npu X
MoAennpoBaHuu.

Insa pPa3HbIX MPOEKTHbIX CI/ITyaLI,I/IVI, pacyeTHble 3Ha4YeHunsa conpoTuBneHuns BO3LENCTBUAM MOryT Kak 3aBUCETb,
TakK " He 3aBUCETb, OT XapakKTepUCTUK rpyHTOB. B pacyeTax gonyckaeTcs paccMaTpmBathb:

Rdz'}'d‘qd{Vwan;Mn ’h?rm;Xn’rYg;ad} nnm (8.8)
Ry =g Ivp) Ry (¥ p Wy My I iy = Y g Ry (Y p Wil My Iy Xpiag ), (8.82)
roe ygp - YacTHbIN K03(*)CpI/IU,I/IeHT HaOe>XHOCTN No ConpoTUBNEHUIO,
Ypg = (Yq /¥ p)- YACTHbIA KO3 PULMEHT MOAENN 41 COMPOTUBIIEHUS.

IOns npoBepkn npepenbHbix cocTosiHnin STR n GEO pekomeHayeTcs NpUMeHsTb OOMH M3 BapuaHToB Habopos
4aCTHbIX KO3 PULMEHTOB HAAEXHOCTM Tabnuupl 8.1 B 3aBUCMMOCTM OT paccMaTprBaeMbiX MPOEKTHbIX CUTYaLWiA.

Tabnuua 8.1
MpoeKTHbIN Habop ko3 HhnLMEHTOB HAOEXHOCTM MpyMep NnpuMeHeHns
nooxon
TE
Yy Y Ye YR Ya Y
1 A =10 - =1 1,0 =1,0 =1,0 Mo TOCT |lMpwn pacyeTe TOHHENbHbIX
27751 obnenok
b 1,0 =1,0 1,0
2 A =1,0 - =1,0 - =1,0 Mpwn pacyeTte Hecyuwelh
CMocoBHOCTN 1 YCTONYMBOCTH
OCHOBaHWi
b =1,0 - =1,0 =1,0 =1,0 Mpwn pacyeTe cBariHbIX
PyHOAMEHTOB N aHKEPOB
B 21,0 - 1,0 vrg = 1,0
3 - 1,0 ver 21,0 1,0 - =1,0 B yncneHHbIX pacyeTax npu
HeonpeneneHHoCTH
MO4EenMpoBaHs BO3OENCTBUN
[MpumevaHus
1 MuHUManbHbIe 3HaYEHUS KO PULMEHTOB HAAEXHOCTY MO Harpy3kam nam 4ns BO3LENCTBUIA NPUBELEHDI B
npunoxexun 1.
2 B HOpMaTMBHbIX LOKYMEHTax NPUMEHSIIOTCS pa3finyHbie Habopbl YaCTHBIX KOS PULINEHTOB HAAEXHOCTU B
COOTBETCTBMM C PasHbIMM NPOEKTHbIMU Noaxoaamu. MNosicHeHUs! K BbIBOPY YaCTHbLIX KO3 PULMEHTOB HaLEXHOCTH
NS MPUMEHSIEMbIX NMPOEKTHbBIX MOAX0LO0B NPUBEAEHbI B NpUnoXeHum E.
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8.6.4 PacuyeTbl KOHCTPYKUMIA NOA3EMHOIO COOPYXEHUS U OCHOBAHUS MO aBapuiHbIM NpeaesibHbIM COCTOSHUSM
chepyeT BbINONAHATL aHanornyHo pacyetam gns STR u GEO B cooteetcTBum ¢ 8.6.1 1 8.6.3 C yueToM cneayowmx
yKasaHui:

- B paccMaTpmBaeMoM co4YeTaHUM HArpys3okKk cniegyeTt paccMaTpumBatb TOJNIbKO MOCTOAHHble W ONUTENbHbIe
Harpy3kum COBMEeCTHO C aBapVIVIHbIM BO3LENCTBMEM;

- 3HaYeHnsa BCex YacTHbIX KO3 PULNEHTOB HaAEXHOCTU NPUHUMAIOT PaBHbIMA 1,0.

8.6.5 I'IpOBepKa BO3MOXXHOCTW NOTEepn paBHOBECUA COOPYXEHNEM NN OCHOBAHWEM OT BCMNNbITUA 3aKN04YaeTCA B
npoBepke T10ro, 4To pacyeTHoe co4vYeTaHue MOCTOAHHbIX N BPEMEHHbIX HanpaB/ieHHbIX BBEpPX neCTa6|/|n|/|3v|pylou4|/|x
BO34ENCTBUI Vdsf,d MeHblle UM paBHO CYMMEe pacyeTHbIX 3HAYeHWN MOCTOSHHbIX WU OAUTESNbHbIX YyOepXuBarowmx

Harpy3okK 1 cun conpoTmBneHnsa BCniblTUKO:

YoVased YT e 527 Gap s +(E Rep ) ¥R (8.9)

roe Gy, - HOPMaTWBHOE 3HAYEeHVe NOCTOSHHOW yaepXuBaroweil Harpysku (seca);
Gy ¢ - HOPMATVNBHOE 3HAYEHVE ANNTENbHOM yaepXuBatowweii Harpysku (seca);

K.y - HOPMaTMBHOE 3HAYeHMe CUsibl CONPOTUBNEHNS BCMbITUIO aHKEPYIOLWNX 9N1EMEHTOB;

Yr1s Yr2 Yp - KOI(PEULIMEHTBI HAAEXHOCTH, 3HAYEHNst KOTOPbIX CNedyeT ycTaHasnmBaTb B cooTseTcTsun ¢ Cll
22.13330 n CI124.13330,

Y,- KO3MMUUMEHT HAOEXHOCTW MO OTBETCTBEHHOCTM COOPYXEHWUS, MPUHMMaeMbli pasHbeiM 1,0 ans

KPaTKOBPEMEHHbIX MPOEKTHbIX CUTyauuiA 1 ycTaHaBnmeaembli B cooteeTctBum ¢ FOCT 27751 onga [onroBpeMeHHbIX
cuTyauunn.

I'IpMMeanme - Cunbl conpoTuBneHmnsa BCNNbITUKO 3a CYET TPEHUA NO KOHTAKTY FrPyHTa U BPEMEHHbIX orpaxneHVM
KOTNnoBaHOB He CcniedyeT y4nTbiBaTb NpU pacyeTe Ha BCNbiTUE.

8.6.6 [pn paccmoTpeHun npedenbHoro coctosHua HYD, cBA3aHHOrO C paspylweHneM OCHOBaHMS u3-3a
BOCXOASWEN OUNbTpaumMmn Noa3EMHbIX BOL, AN KAXA0ro XapakTepHOro BepTUKaNbHOro anemeHta (ctonba) rpyHTa
cnemyeT NpoBepuTb, 4TOObI pacYeTHOE 3Ha4YeHne AecTabunnManpyowero NoNHOro NOPOBOrO AABNEHUA 4y MO HU3Y

9NeMeHTa N pacyeTHoe 3HayeHne OUNbTPaUMOHHOR CUNbl B 9NEMEHTE FPYHTA Sy ; ObINO MEHblle WU PaBHO
yoepXuBatolemy rnofHOMy BEPTUKANbHOMY HaMPSXXeHWMIO Gy 4 MO HU3Y BNeMeHTa UK Becy cTonba BO B3BEWEeHHOM
COCTOSHN F i 4

Ugsrd = O d s (8.10a)
Sgsrg = Fsmg - (8.106)

B cbopmynax (8.10a) m (8.106) Lns MOCTOSHHLIX U BPEMEHHbIX BO3OENCTBUIA CnemyeT NPUMEHSATb YacTHble
KO3 PULINEHTLI HANEXKHOCTM MO Harpyske ¥y B COOTBETCTBUM C Tabnuuei 8.2.

Tabnuua 8.2
BoagnenicTtene 3HadeHue
MocTosiHHOE:
- HebnaronpusTHoe (aecTabunusmpytoulee) 1,35
- bnaronpusiTHoe (yaepxusaiollee) 0,9
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KpaTtkoBpeMeHHoE:

- HebnaronpusaTHoe (gecTabunusmpytoLlee) 1,50

8.7 Pacuet no BTOpOM rpynne npenesnbHbIX COCTOAHUN
8.7.1 PacyeTt OCHOBaHUM U KOHCTPYKLMWIA, NX S3NEMEHTOB U CTLIKOB MO NpeaebHbIM COCTOSIHUSM BTOPOW rpynmbl
(SLS) nonxeH cocTosTb B NPOBEPKE BbINONHEHWS CNeaylowero HepaseHcTsa

By =0y, (8.11)

roe E; - pacyeTHOe 3Ha4yeHune pesynbTaTa BO3LeCTBIS,
C'; - NpeaenbHoe 3Ha4yeHue, NonycTUMoe Ans pe3ynbTaTa BO34eCTBUS.

8.7.2 3Ha4YeHNs YacTHbIX KOIPPULIMEHTOB HAAEXHOCTM B pacyeTax no BTOPON rpynne npenesbHbIX COCTOSHUIA
crenyert npuHuUMaTb pasHbiMu 1,0.

MprmeyaHne - 3HayeHus KOaPpMUMEHTA MO OTBETCTBEHHOCTW COOPYXEHWUI ¥, [OMYCKaeTcs MNpUHUMATb
6onbwe 1,0, ecnu 3T0 NPEAYCMOTPEHO B TEXHNYECKOM 3a0aHUN.

8.7.3 PacyeT no BTOpO# rpynne npeaesbHbiX COCTOAHWIA CNedyeT BbiNOMHATb HA OCHOBHbIE COYETaHUS HarpysoK.

8.7.4 PacyeT no BTOpOW rpynne npedefbHblX COCTOSAHWA cnedyeT BbINONHSATb, Kak npasuno, nAans
[ONrOBPEMEHHbIX NPOEKTHbIX CUTYyauuid n nx cueHapues. [penenbHble COCTOSHWS BTOPORA rpynmbl, AN KOTOPbIX
crefyeTt paccMaTtpuBatb KpPaTKOBPEMEHHble MPOEKTHble CUTyaLuMKn, yKkasaHbl B CBOLAX MPasBu Ha NPOEKTUpOBaHNe
MOA3EMHbIX COOPY>XEHW Pa3nNYHOro Ha3Ha4YeHWst U JONXHbl ObiTb NPMBEAEHbI B TEXHUYECKOM 3a4aHNN.

MpumeyaHve - MpuMep KpaTKOBPEMEHHOW MPOEKTHOW cuTyauun, Ans KOTopon TpebyeTcs pacyeT no BTOPOW

rpynne npefenbHbiX COCTOSHWIA, - NPOBEpKa KpeHa MOA3EMHON 4YacTv BbICOTHbIX 34aHW/A NpW OEACTBAM BETPOBbIX
Harpysok, pernameHtmposaHHas Cl122.13330.

8.7.5 [edopmaunn OCHOBaHWUI MOA3EMHbIX COOPYXEHWI COBMECTHO C WX KOHCTPYKUMSIMU PaccyuThiBalOT C
y4yeToM cremyrowmx ocobeHHOCTeN:

- [1edhopMaLMoHHbIE MPOLIECCHl B FPYHTaX MOryT 6biTb CYLWECTBEHHO PACTSHYThl BO BPEMEHU B CUNY MPOLIECCOB
KOHCONMOAUMU 1 NON3y4ecTu;

- MEXaHNYeckne XxapakTepuCTKN FPYHTOB MOTYT CyLWECTBEHHO 3aBUCETb OT CKOPOCTMN MPUNOXEHNS Harpy3okK;

- BUOPaLMOHHbIE BO3AENCTBNA MOTYT MPUBOANTL K ANNTENbHLIM AedbopMaLnsm;

- U3MEHEeHNS ypOBHEeN NoA3EMHbIX BOA MOTYT MPUBOANTL K AedpopMaLmsm;

- (PU3MKO-MEeXaHNYEeCKNe XapakTEPUCTMKN FPYHTOB MOTYT U3MEHSATLCS B MPOLLEcce aKCnayatauum CoopyXeHuns.

8.7.6 Pa3sutre aedoopmaumii OCHOBAHUS BO BPEMEHMN CNeayeT paccymTbiBaTb B ClyYasix, Korga OTHOCMTENbHas
HepaBHOMEPHOCTb  AedOpMaunii  KOHCTPYKLUMA MOA3EMHOrO COOPYXEHUS AN KPaTKOBPEMEHHbIX MPOEKTHbIX
cUTyaumini MOXeT okasaTbCs Bbille, Y4eM [Ans [LONrOBPEMEHHOW, wunu korpa Tpebyetcs onpenenutb Bpems

cTabunusaumm nedopMaLMOHHbBIX NMPOLECCOB.

8.7.7 IDecbopmaunn noa3eMHbIX COOPYXEHUA 1 fedoopmaunii 3aHWIA N COOPYXEHWUIA, HA KOTOpble OoKasblBaeT
B/IMSIH/E CTPOUTENbCTBO, Kak Npasunno, crenyert paccunTbiBatb C y4ETOM:

- MeToda CTpouTenbCTBa;
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- nocnenoBaTtenbHOCTU N CKOPOCTU HArpyXeHus;

- U3MEHEeHUs XEeCTKOCTU U KOHCTPYKTUBHOM CXeMbl MOA3EMHOro COOPYXEeHWs B npouecce CTPoUTenbCTea U
aKcnnyartaumn.

MpumeyaHve - [ns yooBneTsopeHust aTux TpeboBaHuii cneayeT BbiMOMHSATL NO3TanHble pacyeThl, yYmTolBalowme
NPOEKTHbIE CLEEHAPWN.

8.7.8 I'Ipe,ueanble 3HavyeHusa ; 0N pesynbraTta BO3LENCTBUS yCTaHaABNMBAIOTCA B HOPMax MPOEeKTUpOoBaHUS

Nnoa3eMHbIX COOpy)KGHI/II7I pa3nnyHoro Ha3HadyeHwus, yKka3blBalOTCA B TeXHMWYECKOM 3adaHnn Unn yctaHaBMBalOTCA
NPOEKTNPOBLWMNKOM HA OCHOBAHUWM pac4eToB 1 CONOCTaBMMOro onbiTa.

8.7.9 3HayeHns npedenbHblX NPOrMOOB W MNEPEMELEHNA HEeCYlMX KOHCTPYKLUA MOA3EMHbBIX COOPYXEHWi
cnenyert yctaHaenmeatb ¢ yyetom CI1 20.13330.

8.7.10 3HauyeHVs npenenbHbIX BEMYMH COBMECTHbIX dedopMaumii OCHOBaHWA U NOA3EMHOr0 COOPYXEHUs C
HaO3eMHOW YacTblo cnefyeT npuHuMaTth B cooTBeTcTBum ¢ CIMT 22.13330.

8.7.11 TlpenenbHble 3HAYEHUS JOMOMHUTENbHbIX AedopMaunini Ong 34aHWA U COOPYXEHUA OKpyXarlwen
3aCTPOWMKN, BbI3BAHHbIX CTPOUTE/IbCTBOM MOLA3EMHOIrO COOPYXEHMs, credyeT ycTaHaBnuBatb B COOTBETCTBMM C
ykasaHunamm CI122.13330.

8.7.12 3HauyeHuss npepnenbHbiX BEAUYUH  OOMNONHUTENbHbLIX  AedopMauuii  NOA3EMHbIX  BOAOHECYLMX
KOMMYHUKaUWiA, BbI3BAHHbIX CTPOUTENLCTBOM MOA3EMHOrO COOPYXEHUS, NPUBELAEHbI B CTaHAAPThl opraHmaaumm [3].

8.8 PacuetHble mooenu
8.8.1 PaC'-IeTHaﬂ MOoOde/ib O0N1XXKHAa afaekBaTHO OMNMUCbiBaTb I'IpVIHFIToe MexaHun4yeckoe nosengeHmne oCHoBaHuMs VI/VI}'IVI
KOHCTPYKLMIA MOA3EMHOr0 COOPYXEHNS ANS pacCcMaTpMBaeMoro npeaenbHoro COCTOAHNS U XapakTepa HarpyXeHus.

I'IpV| OTCYTCTBUN HaOe>XHomn pacquH0|7| MoLenn nns KOHKpPeTHOro npedelbHoro CoOCTosHNA cnenyeT BbIMONMHATD
pacyet C nNpuUMEHeHneM HECKOJ/IbKUX pacCHEeTHbIX CXeM Wnn mMonenem, yTObbI BEPOATHOCTb JOOCTUXEHUA 3TOro
npenesibHoro COCToAHuA 6blna MUHUMarbHa.

8.8.2 JTiobas pacyeTHasa mMonesb OO0NTXHa OblTb OCHOBaHa Ha MaTeMaTU4eCKN TOYHOM aHaNUTUYECKOM peweHnn
NN 0asatb NOrpewHoCTb B 3anac HageXxXHoCTu.

8.8.3 [lonyckaeTcsi MPUMEHSITb YacTHble KOIMUUMEHTHI HALEXHOCTM MOLENUN ¥p; W ¥y (MONpaBOYHblE
KO3(pULIMEHTBI), ANS TOrO YTOOLI MOrPELIHOCTM PE3YNbTATOB pacyeTa Obiny B 3anac HaaeXHOCTH.

Ecnu npv NpUMEHeHNN pe3ynbTaToB pacyeTa UCNOoNb3YIOT NONPaBOYHbIA KOS IUUNEHT, OH AO/IXEH YYNTbIBATb!:

- YYBCTBUTENbHOCTb MOJENN, T.€. AMana3oH HeonpeaeneHHOCTU pe3ynbTaTtoB, NoyYyaeMbiX C NOMOLbI OaHHOM
pacyeTHoOn Mooenu;

- N3BECTHble cucTeMatTmyeckme norpewHocTn, CBsA3aHHble C AJaHHbIM METOOOM pacyeTa.

8.8.4 Ecnu npu pacyeTe NPUMEHSIOT SMNMPUYECKYO 3aBUCMMOCTb, TO AONXKHbI OblITb YETKO OrOBOPEHBI FPpaHuLbl
ee NPYMEeHeHNs N 0AHO3HAYHO YCTaHOB/EHO, YTO OHA COOTBETCTBYET Npeobnaaaolwmm rpyHTOBbLIM YCNIOBUSAM.

8.8.5 Ecnmu npu pacyete nNpUMEHAT aHalnTU4ecKyro Mmoaenb, TO OO0NXKHO 6blTb 4eTKO yCTaHOBJ/IEHO €€
cooTBeTCTBME NpeneibHOMY COCTOAHUIO, OTHOCUTE/IbHO KOTOPOIro BbIMOJIHAETCA npoBepkKa.

8.8.6 lNpwu BbiBOpe pacyeTHOV MoLenV cremyeT yyuTbiBaTb, KakoW KPaTKOBPEMEHHOW WAV AONTOBPEMEHHOW
NPOEKTHOM CUTyaL M oOHa A0NXHA COOTBETCTBOBATb.
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MpuMeyvaHne - XapakTepuUCTUKU FPYHTOB B KPATKOBPEMEHHbIX 1 [ONITOBPEMEHHBIX CUTYaLMsX MOFYT OTNNYATbLCS.

8.8.7 PacyeTHasi MoAe/nb AONXHA yYnTbiBATb BO3MOXHOCTb BbIMONHEHWS MO3TAMHOIO pacyeTta Ansi NPOEeKTHbIX
CLEeHapveB B TOM Clyyae, ecnv CTafUAHOCTb M O4epPelHOCTb BO3BELEHUS MOA3EMHOrO COOPYXEHWS BAUSIOT Ha
Hanpsi>X eHHO-AePOPMUPOBAHHOE COCTOSIHUE OCHOBAHMUS 1 CAMOTO COOPYXEHUS.

MpumeyaHune - Mprmepom MoXeT BbiTb pacyeT orpaxXAeHWiA KOT/IOBAHOB C MHOFOSIPYCHbBIM KPEMNIEHNEM.

8.8.8 Mopenn B3aMmMoOencTBUS KOHCTPYKLUMA C OCHOBAHWEM LONXKHbI YYNTbIBATb HE TONbKO COBMECTHOCTb MX
Jedhopmaunin, HO 1 BO3MOXHOCTb HapyLEHUs Tako COBMECTHOCTM Ha KOHTaKTe "KOHCTPYKUMS - TPYHT".

B kayecTBe HapyleHnn COBMECTHOCTU AedpopMaumnin cnefyeT paccMaTprBaTtb npockanb3biBaHue u oTavnaHue.
Ycnosne npockanb3blBaHUS - PaBEHCTBO KacaTeflbHbIX HanpsXXeHWh Ha KOHTakTe "KOHCTPYKUMS - TFpyHT"
npenenbHOMY 3HauyeHulo. YCNnoBMe OTNUMNaHUS COOTBETCTBYET HEBO3MOXHOCTW BO3HMKHOBEHMWS PaCTArMBaloWmx
HOPMasibHbIX HAMPSXEHUA Ha KOHTaKTe.

Mpumeyaruve - ng yyeta BO3MOXHON HECOBMECTHOM AehopMaLMn Ha KOHTaKTe "KOHCTPYKUMS - TPYHT" B MeToe
KOHEYHbIX 3/IeMEHTOB ClieflyeT NPUMeHsTb crneLmnanbHble KOHTaKTHbIe 3NeMEeHThI.

8.8.9 anI NPUMEHEHNN YNCNEeHHbIX KOHTaKTHbIX MoZenen XeCTKOCTb OCHOBaHUA cnenyet onpepnensaTtb ucxoosa n3
ero HanpsXeHHo-0eOopPMNPOBAHHOIO COCTOSAAHUSA, KOTOpPOE MOXeT ObITb paccMoTpeHoO oTaeNbHO wWin "3
conocTasnMOro onbita.

MpumeyaHne - XecTKOCTb OCHOBAHUS, HarmpuUMep, MOXET OblTb OnpefenieHa Ha OCHOBAHWW YMPOLWEHHbIX
npeaBapuTeNibHbIX PacYeTOB METOAOM KOHEYHbIX 3NTEMEHTOB.

8.8.10 MNpwn npvMeHeHUN MoLenei CNIOWHOK cpeapl cneayeT YyCTaHOBUTb, KAKMMU 3aBUCUMOCTSIMU HE06X0AMMO
onucbiBaTb CBSA3b HAMPSIXXEHWA 1 aedhopMaunii, onpenennTb KpUTepUn NPOYHOCTM ONSi TPYHTOB Y KOHCTPYKLIMOHHbIX
mMartepvanos.

OcCHOBHble MOAENM CM/OWHON Ccpedbl, OMNMCbiBaKOWME MeEXaHWYeckoe MoBeAeHWe TPYHTOB, KOTOpble
peKkoMeHOyeTcs MPUMEHSTb B pacyeTax noA3eMHbIX COOPYXKEHWA:

- NUHeHo-ynpyras moaens (yka), NpUMeHMMOCTb KOTOopoii onpenensetcsa Cl22.13330;
- Modenb ynpyro-naeanbHo-nnactmyeckon cpedbl (Mopa-KynoHa) ¢ accounmmnpoBaHHbIM UM HEACCOLUNPOBAHHbLIM
32KOHOM MNacTMYyeckoro TeyeHus. Yron gunataHcum pekoMeHOyeTcsl HasHayaTb B 3aBMCMMOCTW OT MJIOTHOCTU

rpyHTa, AENCTBYIOWNX HANPSXEHNIA 1 APYruX (pakTOpOB;

- YyNpyro-nnactmyeckme Moaenu ¢ yrnpoyYHeHneMm, Kak npasuio, ¢ 3aMKHYTON NMOBEPXHOCTbIO TEKYYECTH, KOTOPbIE
Hambonee yMeCTHbl B 3afa4ax, rae Hy>XHO y4eCTb pasnunyne CBOMCTB rpyHTa Npu HarpyXeHnn u pasrpyske;

- peonorunyeckme Mogenu, nNO3BoNSOWME ONUCLIBATL Pa3BUTUNSA gedhopMaLmii N HaNpPsaXeHu BO BPEMEHN;

- Modenb ynpyro-vu:LeanbHo-nnaCqueCKon cpenbl C KputepmeMm npovyHOCTH XoeKa-BpayHa, onucbliBaroLwas
noseneHne N30TPOonHbIX MaCCUBOB CKaJlbHbIX N MONYCKalbHbIX FPYHTOB pasnquom CTeneHn TpewmnHoBaToCTw.

8.9 Bepudumkaumns pacyeTHbix moaenen
8.9.1 anI npuUMEeHeHN pe3ynbTaTtoB pacydeTa Onsa nNpoekTunpoBaHUA nobas pacyeTtHaa Mopgenb, C NOMOWbIO
KOTOpOW Bbiny Nony4eHbl 3TK pesynbTaTbl, AONXHA 6blTb BEpUMLMPOBaHA.

BHuMaHwue! lokyMeHT BKJIlOYEH B floKa3aTesbHyo 6a3y TEXHUYECKOro pernamMmeHTa. [JonosHNTeNbHY0 MHPOPMaLMio CM. B sipibike "lMpuMeyaHmna”
NC «TexakcnepT: 6 nokoneHne» NHTpaHeT



CIM248.1325800.2016 Coopy»xeHns noa3emMHsble. [paBuia NpoeKTMpoBaHNS CTtpaHunua 31
CI1 (CBoag npaBus)oT 16.06.2016 N 248.1325800.2016
lMpumeHsaeTca c 01.09.2016

MpumeyaHne - AHanMTUYeCKME W MONYIMMMPUYECKME MOLENM W METOAbl pacyeTta, pernameHTUPOBaHHble
HOPMaTVBHbIMU LOKYMEHTaMu, He TpebytoT NOMNOHUTENBHOW BepudmKaumu.

8.9.2 OCHOBHbIM KpUTEPUEM BEPMUKALMN paCUeTHbIX MOAENE AOMXHO BbiTh HANMYMe ConocTaBNMOro onbITa.
PacuyeTHas Mogenb MOXeT cunTaTbCs BepMOULMPOBAHHON 015 OnpeaeneHHbIX YCNoBUIA, eCciv pe3ynbTaTthbl pacyeTta
JEMOHCTPUPYIOT XOpOLLee COOTBETCTBUE 3KCNEPUMEHTAlIbHBIM pedyfibTataM B CXO4HbIX YCIIOBUSAX.

8.9.3 Haubonbwmue TpPyoHOCTM MOXET Bbi3blBaTb BEPUIMKALIMS CMOXHBIX YUCNEHHbIX MoAenei (Hanpumep,
MEeTO[ KOHEYHbIX 3/1EMEHTOB) MOA3EMHbIX COOPYXEHWA B MX B3aMMOOENCTBUM C OCHOBaHWeM. Kaxnpas un3 Takux
mMoAeneli MoXeT BblTb YHUKANbHOM, [N KOTOPOW OTCYTCTBYET COMNOCTaBMMbIA OMbIT.

Mpw 0TCyTCTBUM COMOCTaBMMOrO OMbITa YCNIOBUSIMU BEPUPUKALMW YNCTIEHHON MOLENMN AONXKHbI ObITh:

- BEpurKaums nporpaMMHoro obecneyeHmsi, C NOMOLLbI0 KOTOPOro CO34aeTcs MOAENb;

- MPOBepKa camol YNCIIEHHOW MOOENN.

8.9.4 Bepudukauuio nporpamMHOro obecnedyeHns crneayeTt BbIMONHATb C MOMOLWbBK PacyeToB TECTOBbIX
MoAaenel, ANns KOTOPbIX U3BECTHbI aHANMMTUYECKUE PELIEHNS U/UNN COMOCTABUMbIA SKCNEPUMEHTANbHbIA OMbIT.

8.9.5 Bepudpukalusi YNCNEeHHOM MOOENN, Kak NPaBuno, OoNIXHa BKYaTb B cebs:

- NPOBEPKY UCXOAHbIX AAHHbIX HA (DOPManbHOE COOTBETCTBUE YCNIOBUSIM 3a4a4N;

MPOBEPKY NMPaBUbHOCTU FPAHNYHbIX YCNOBUIA;

npoBepKy 06LLero paBHOBECKS CUCTEMbI ANt BCEX COMETaHUiA HAarpy3oK 1 BO3OEeNCTBUIA;
- NPOBEPKY NoKanbHOro paBHOBECUS A5 BCEX NOACUCTEM MOLENN;
- NPOBEPKY UMEIWNXCH YCNOBUIA CUMMETPUN;

- aHanuM3 COOTBETCTBMSI XapakTepa MONYyYEHHbIX MNEPEMELEHNA 1 OedoopMauuii rPaHUYHbIM  YCIOBUSIM 1
3aaHHbIM CBS3SIM;

- aHanu3 COOTBETCTBUA XapakTepa pacnpenefnieHnss BHYTPEHHUX YCUIUA B KOHCTPYKUMSAX COOPYXeHus
xapakTepy netopmanui;

- OLIeHKY COOTBETCTBMSA Pe3ybTaToB pacyeTa nopsiaky 0XuaaeMblx 3Ha4YEHUA B JOMYCTMMOM Auanas3oHe.

MprmedaHre - MopsAdoK OXMOAeMblXx 3HAYEeHWU peaynbTaToB pacyeTa crnefdyeT OnpenensiTb Ha OCHOBaHUK
NPUMEHEHNS MPOCTbIX MoLEeNel, He TPebyoWNX AONONHUTENBbHON BepucnKaummn, Unm nx KoMbrHauwmia.

8.9.6 [ns BepuuKauMU CNOXHbIX 4YUCNEHHbIX MOAENEN, NPUMEHSIEMbIX B pacyeTax COOpyXeHui 3-i
reoTexXHN4YecKon KaTeropun, A0oMnyckaeTcsl BbiMONHSATL HE3aBMCKMbIE COMOCTABUTENbHbIE PacyeTbl C MPUMEHEHVEM
Pas/IMYHbIX NPOrPaMMHbIX CPEACTB.

9 NeoTexHUYeCKM NporHo3 BISIHUSA CTPOMUTENIbCTBA Ha OKPYXaloLlLylo 3aCTPOUKY

9.1 T'eoTexHMYEeCKMin MPOrHO3, NpeAcTaBnsowWmMA coboil KoMnnekc paboT aHaIMTUYECKOro M pacyeTHOro
XapakTtepa, cnemnyert BbINO/MHATb, B TOM Yncne, 0N Ka4eCTBEHHON N KONNYECTBEHHOW OLIeHKW BNUSAHWS BO3BEOEHNS
NoA3eMHbIX COOPYXEHUA Ha aKCrnyaTupyemble 30aHNS, COOPYXEHUS N MHXEHEPHble KOMMYHUKaLUW, Haxoaswmecs
OT Hero B HenoCpPeiCTBEHHON 6nnM30CTW. [e0TeXHMYecKMid NPOrHo3 cnefyeT BbIMONHATb B COOTBETCTBUM C
TpeboBaHnaMmu CI 22.13330 u HacToslwero pasgena.
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9.2 e0TEXHMYECKUI A NPOrHO3 COCTOUT M3 PACYETHOrO M 3KCNEpPTHO-aHanuTuyeckoro 6nokoB. Ha ocHoBaHun
pabot pacyeTHoro 6noka cnegyet ONpPenensTb W3MEHEHWE HanpsXeHHO-LeOPMUPOBAHHOIO COCTOSHUSA
rPYHTOBOrO MaccuBa, NPWNEramwero K BO3BOAMMOMY O00BEKTY, a TakXe [HOMNoJHUTENbHblE Aedhopmaumu
aKCnyaTUpyeMblX 3aaHuii U coopyxeHuii. B pamkax paboT akcrnepTHo-aHanuTuyeckoro 61oka cneayet npoBoAUTb
OLIEHKY TEXHOMOrMYeCcKUX BO3LENCTBUIA MPU BO3BEAEHUWN MOA3EMHbIX KOHCTPYKLMA Ha NpuMbIKalowmMe 30aHNs u
COOpPY>XEHUs. DKCNEPTHYIO OLEHKY TEXHOMOrMYecKUX BO3LEWCTBUIA crenyeT NMpOoBOAWTb HA OCHOBaHWM 0606wWeHus
COMOCTaBMMOro OnbiTa NPON3BOLACTBA paboT Ha TeppuUTOpUM ropoa.

9.3 [MeoTexHnyecknin NporHo3 cnegyet BbINONMHATb cneunann3npoBaHHbIMU OpraHn3alnsamu, obnapatowmmm
reoTexHn4yecknm nporpamMmHbIM o6ecnequmeM, 1 COBCTBEHHBLIM COMOCTABUMbBIM OMbITOM BbINO/IHEHNS TAKUX pa60T.

9.4 PaboTbl pacyeTHOro 6/10Kka reoTEXHUYECKOro NPOrHO3a CnenyeT BbINO/HATD B pamMkax pacyeToB Mo BTOPONA
rpynne npefenbHblX cocTosHuin (SLS) (cM. pasgen 8) npenMywecTBeHHO MeTOo4aMM MaTeEMaTUYECKOro (YNCNEHHOrO)
MOAENNPOBAHUS C MPUMEHEHMEM anpobPOBaHHOIO FE0TEXHUYECKOro NPOrpamMMHOro obecrneyeHus.

MaTematuyeckoe MOAENMPOBAHME W3MEHEHWUI HAMPS)XEHHO-OeOPMMPOBAHHOIO COCTOSIHUSI FPYHTOBOrO
MaccyBa, BbI3BAHHOE MOA3EMHbIM CTPOUTENBCTBOM, CNEAYET BbINONHATL C YYETOM:

- Fe0NI0rMYecKoro CTPOEeHNs NNoWankm CTPOUTENbCTBA;

- HENMHENHOr0 MEXaHNYECKOro NOBEeAEHUS FPYHTOB OCHOBaHUS;

- pe3ynbTatoB rnaporeonornyeckoro NporHosa (pasaen 16);

- 04epeHOCTY M CTaAMNHOCTU 3KCKaBauum rpyHTa 1 BO3BEAEHUS KOHCTPYKLWIA;

- TEXHONOrMKM Npoun3eoAcTBa paborT;

- (PyHOAMEHTOB M KOHCTPYKUMUW 30aHWIA HA NPUMbIKAIOWENR TeppuTopun;

- HaNN4Ms NOA3EMHbIX KOMMYHUKAUMA Ha NPUMbIKAIOWeEn Tepputopun;

- B3aUMOLENCTBNSA KOHCTPYKUMNIA NOA3EMHBIX COOPYXEHUIA C NMPUMbIKAIOWNM FPYHTOBbIM MaCCUBOM;
- XEeCTKOCTWN HaA3EeMHbIX KOHCTPYKLNIA NPOEKTUPYEMOrO COOPYXEHNS.

9.5 B pesynbTarte reotexHM4eckoro nporHo3a cnenyet onpenenmTb:

- XapakTepHbIe pasmepbl MU paguyc 30Hbl BUSHNS;

- 3Ha4YeHMa OONONHUTENbHBIX AeddopMaunin aKCnnyaTUpyeMbixX 34aH1NA, COOPYXEHUA 1 KOMMYHUKaLINIA;

- HeobXOAMMOCTb M COCTaB MepPOnpUATAA MO WHXEHEPHOW 3alMTe OKpyXawweih 3acTpoiku OT BUSHUS
cTpouTenbcTaa.

[MpumeyaHus

1 [na nuHelHbiX NOA3EMHbIX COOPYXEHWIA cnepnyeT ONpenensiTb XapakTepHbli pasmep 30Hbl BUSHUS
CTPOUTENbCTBA, a AN KOMMAKTHbIX - paunyc.

2 B npenenax 30Hbl BIUSIHUS CeayeT BblAENsTb pa3Mepbl 30Hbl MHTEHCUBHbBIX feddopMaLuii B MACCUBE FpYHTa, B
KOTOPOI MNepeMelleHnss B MaccuBe npesbiwaloT 5 MM. [lonyckaeTcs npuHMMaTb MNnaHoBble pasMepbl 30Hb
VHTEHCUBHbIX OedhopMmaumnii COOTBETCTBYOWMMI pasmMepam obnacT, B KOTOPOV OCaAKM 3EMHON MOBEPXHOCTH,
Bbl3BaHHbIE CTPOWUTENIbCTBOM, MPEBLIWAIOT 5 MM.

9.6 [na nono3emMHbIX COOPYXEHWA, BO3BOAUMbIX OTKPbITHIM WAW NONY3akpbiThiM criocobom, cnepyeTt
npenBapuTenbHO OLEHUTb pasMepbl 30HbI BAWSHUS HOBOro cTpouTenscTea B cooTBeTcTBum ¢ Cl 22.13330 unm Ha
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OCHOBAHWU NPELBAPUTENIbHOr0 YUCNEHHOrO MOLENUPOBAHUS BAIMSIHAS CTPOUTENBCTBA MOAIEMHOIO COOPYXEHUS C
y4YeTOM Harpysok, nepefaBaeMbiX Ha OCHOBaHWE 30aHUSMU Y COOPYXEHMAMN OKpYXatlowei 3acTpoitkn. XecTkocTb
KOHCTPYKUMIA OKpY>XaloLeli 3aCTpoiky B MpeaBapuTebHbIX pacyeTax foMyCcKaeTCs He YYUThiBaTh.

9.7 Ons noL3eMHbIX COOPYXEHUiA, BO3BOAMMBIX 3aKPbITbIM CMOCOBOM, NpefiBapuTeibHOe onpeneneHne rpaHuL
30Hbl BAWSHWA ponyckaetca nposogutb no CIT 21.13330 MeTOOOM XapakTepHblX KPWBbIX Ha OCHOBaHUU
SMNMpuyeckmx 3asmcumocTten. Jlonyckaetcsl TakXke MpPUMMEHATb npenBapuTenibHOe YMCNEHHOEe MOoAenMpoBaHue
aHanorunyHo 9.6.

9.8 [lns 3paHuii 1 COOPYXEHWUA, HAXOASIWNXCS B 30HE BNIMSIHWS MOL3EMHOr0 CTPOWTENbCTBA, AONXHbI ObiTb
cobpaHbl apxnBHbIE MaTepmranbl, a TakXe BbINONHEHbl UX 006CeN0BaHNS C y4eToM 6.2.

MpvmeyaHne - Mpu obcnenoBaHWM 30aHWA, HaXOLSAWMXCS B 30HE WHTEHCMBHBIX Aedoopmauuii, cnemyet
npenycMOTPeTb BCKPbITME WX (PYHOAMEHTOB B Wypdax, a TakXe BbisiBUTb AEEKTbl WU MOBPEXIAEHUS, KOTopble
cnepyeT yunTbiBaTb NPV NPOBEAEHNM MAaTEMATNYECKOro MOAETMPOBaHNS.

9.9 [lonycTuMble 3HaYeHWs OOMONHUTENbHbLIX AedhopMauunii 3oaHUn U COOPYXEHWUIA OKpyXarowWwen 3acTponKu
cnedyeT HasHayaTb B xome obcnemoBaHuii ¢ yyetoMm CIT 22.13330. [onyckatoTcsi HasHaYeHMEe WHbIX 3Ha4YeHwui
(Hanpumep, NpeaenbHO [OMYCTUMOW KPUBM3HBI) NPV NPOBELEHUN CrieunanbHbIX NCCnenoBaTenbckux paboT, a Takxe
NX YyTOYHEHNE B NPOLIeCcCe MOHUTOPUHTA.

9.10 lMpwu BbINONHEHNUM paboT pacyeTHOro 6710Kka reoTEXHNYECKOro NPOrHo3a NpMHUMaeMble Npu MOAENMPOBaHNN
3HAYeHWS MPOYHOCTHBIX U AedOPMALMOHHBIX XapakTepUCTMK TPYHTOB U MatepuanoB [OJIXHbI COOTBETCTBOBATb
BTOPOI rpynne npenenbHbiX coCcTosHNIA (SLS).

Mpn HeobxoLMMOCTWM OMPEedEeneHus YCUNWA B KOHCTPYKUMSAX, HaMpUMep MpyW MOAENUPOBAHUU YCUNEHUS
OKpYyXalowen 3acTporikn, 3HAYEHWS MPOYHOCTHbLIX U AeOOPMALMOHHBIX XapakTEePUCTUK FPYHTOB U Martepmanos
LOMXHbI COOTBETCTBOBATbL NEPBON rpynne npefenbHbix cocTosaHuiA (ULS).

9.11 Tllpu nNpoBEOEHUN YUCNEHHONO MOLENVPOBAHUSA LOMYCKAETCA MNPUMEHEHUE Te0TEXHUYECKMX MoOenen,
UCMONb3YIOWMX HECTaHOAPTHbIE XapakTepPUCTUKN AedPOPMaLNOHHbBIX Y MPOYHOCTHbLIX CBOWCTB FPYHTOB OCHOBaHUS ”
CKanbHbIX MaccueoB. B aTOM cnyyae B TEXHWYECKOM 3afaHWMM Ha WHXEHEPHO-reoNormyeckne N reoTexHn4yeckue
M3bICKaHNS1 AONXHbl ObiTb yKasaHusi Mo OMNpedeneHu0 COOTBETCTBYIOWMX XapakTepucTuk. Boibop xapakTepHbIX
pacyeTHbIX 3HAYeHWA CBOWCTB T[PYHTOB MNpu MNPOBEOEHMN MOAENMPOBaHUS OTHOCUTCA K KOMMEeTeHUun u
OTBETCTBEHHOCTM CrneumnanucTa, NpoBoasWero Takme pacyeTbl.

9.12 Bbibop reoTexHNYecKoin Moaeny AOMXEH OCYLWECTBNATLCS CNELnanicToM, BbiNOMHSAIOWUM re0TEXHNYECKN
NPOrH03, B 3aBUCUMOCTU OT WHXEHEepPHO-reonorn4eckoro cCTpoeHna nnowanknu CTpounTenbCcTBa, MOMHOThHI
WHXXEHEPHO-Te0NOrnYecKX U3bICKaHUIA, TNyOunHbl 3aN0XEHUs NOA3EMHOIO0 COOPYXEHUS, a TakXe OT TEXHONormu
npouseoacTBa paborT.

9.13 MogenupoBaHve BAWSHUS CTPOUTENbCTBA MOA3EMHbLIX COOPYXEHMIA Ha OKPYXarllyio 3acTpPOnKy W
KOMMYHVKaUMM CNefyeT BbIMONMHATb C MPUMEHEHUEM TEOTEXHUMYECKONW MOLEenu, onucbiBawwen Haubonee
CyLLEeCTBEHHbIE MEXaHNYecKmne NPoLEeCcCh B OCHOBAHUM MPU NMOA3EMHOM CTPOUTENbCTBE. BoibpaHHas reoTexHnyeckas
MOOeNb OCHOBAHMSA [OMXHA BbiTb C fOoCcTaTO4YHON anpobauuneii. [MNpy NpoBeaeHNN pacHeToOB C NPUMEHEHMEM MOLENEN
6e3 poctatoyHoi anpobauuym HeobxoaWMO BLINMOMHATH AOyONMPYOWMA pacyeT ¢ MpPUMEHEHVEM anpobupoBaHHbIX
mognene.

9.14 Ha ocHoBaHWM pe3ynbTaToB re0TEXHUYECKOr0 NMPOrHo3a cnefyeT onpenensTb HeoOX0AMMOCTb YCUNEHUS
PYHOAMEHTOB W KOHCTPYKUWIA 30aHWIA N COOPYXEHWI, HaxoOsaWmXcsl B 30He BIUSIHNS CTPOUTENbCTBA NOA3EMHOMO
COOpPY>XEHNS, a Tak>Xe NPOBELEHNS MEPOMPUSATUIA MO UHXEHEPHOR 3aLUMTE NOA3EMHbBIX KOMMYHUKALWIA.

9.15 lpn Hanuuun 30aHWA C HeyOooBNEeTBOPUTENbHbIM TEXHUYECKUM COCTOSIHUEM B 30HE WHTEHCUBHbIX
JedpopMaunini 0T BAUAHUS MOLA3EMHbIX COOPYXEHWA, a TakXke 30aHWil, pacrofIOXEHHbIX BHE 30Hbl WHTEHCUBHbIX
Jedpopmaunini, HO ONn8 KOTOPbIX MNPOrHO3Mpyemble 3Ha4YeHWs AedpopMauuin npesbllwatoT npenenbHble
jononHutenbHole gecopmaumn B cooTtBetcTBum ¢ CIT 22.13330, pekomeHayeTcsa npeaycMoTpeTb NpoBefeHue
KoMmmnekca paboT no Ux PEMOHTY U/MNM YCUNEHMIO [0 HaYana NoA3eMHOro CTPOMTENbLCTBA.
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LlenecoobpasHocTb 3alnThl MHXEHEPHbIX KOMMYHUKALMA, HaXOLSIWWMXCS B 30HE akTUBHbIX Jedhopmauuii,
onpenensioT Ha OCHOBAHWM CreumanbHbIX PACYETOB UM NO COMNaCOBAHUIO C AKCMyaTUPYIOWMMA UX OpraHn3aumnsamm.

9.16 Ecnm Ha OCHOBaHUM re0TEXHMYECKOro MPOrHo3a BbISBNSAETCS HEOOXOOUMOCTb NMPOBELEHUS MEPONPUSATUIA
Nno WHXEHepPHOM 3alunTe OKpyXalowen 3acTpoiku, crelyeT BbINOMHUTb MOBTOPHbIA FE0TEeXHUYECKUA MPOrHos,
y4MTbIBaKOWNIA NpOBEdEHNE YKa3aHHbIX MepPoNpUATUA.

9.17 Ona 3paHuin, Haxodswmxca B 30HE WMHTEHCMBHbIX AdedopMaunii, YUCNEeHHOoe MOoIeNnvMpoBaHue cnepyet
NMPOBOANTb C YYE€TOM XECTKOCTM WX HAA3EMHOro CTPOEHUs, rybuHbl 3anoXeHusi OYHOAMEHTOB W Harpysok,
nepefasaemMblx Ha HuX. Ina octanbHbIX 302HUIA AOMYCTUMO MNPUMEHEHME YMPOLWEHHbIX PacyeTHbIX CXeM, Kpome
30aHuWi, 3HaYeHNs NpenenbHbIX OOMNONHUTENbHbIX Aedbopmaunii KoTopbix B cootBeTcTBmm ¢ CI1 22.13330 MeHble 5
MM. NS MHXEHEPHbIX KOMMYHUKALMA, HAXOOSAWNXCA B 30HE MHTEHCKBHLIX AechopMaumii, HeobxooMMo NpoBeLeHne
YUCNEHHOr0 MOLENNPOBAHUS, YYNTBIBAIOIWLErO UX (haKkTUYeCcKue pasmepbl U MECTOMOJIOXEHME.

9.18 OkcnepTHO-aHaNMTUYeCcKas YacTb re0TEXHNYECKOro NPOrHo3a npeacraBnsieT coboli Ka4eCTBEHHYIO OLEHKY:
- TEXHONOTMYECKNX BO3OENCTBUIA NPU CTPOUTENIbCTBE COOPYXKEHUS;

- TEXHONOTMYeCKMX BO3LEWCTBUIA NMPU MPOBEAEHWU paboT MO yCUNEHWo (PyHOAMEHTOB 3[4aHWIA OKpYyXalolei
3aCTPOMKN 1 paboT Mo NX MHXEHEPHO 3awunTe;

- BEPOSAATHOCTU BO3HMKHOBEHWS OEe(EeKTOB B OENCTBYIOWMX KOHCTPYKUMSAX B XOLe MNpou3BOACTBA pa60T n
HeobxoOMMOCTHU nposeneHns nocneocano4yHoOro pemMoHTa;

- HeobXoOMMOCTVM MeponpuaTWA U MPEeanucaHnii no  HEeOOMYLEHU KaTacTPoduyeckux nocneacTBuii
ctpoutenbcTsa (EXD).

MpuMeyaHus

1 CnenyeT yuaTblBaTb, YTO YCWUNIEHWE 3OaHMIA OKpyXaloweil 3aCTPOMKM 4acTo He MOXeT ObiTb BbIMNONHEHO
[OCTaTOYHO 3PHEKTMBHO MO OPraHM3auuoHHbIM MpUYMHAM, HanpuMep K3-3a oTcyTcTBuSA Joctyna. Kpome Ttoro,
HEKOTOpblIE MEeponpuATUS MO YCUNEHWO (NpWU BMewaTenbCTBE B OCHOBAHWSA (PyHOAMEHTOB) MOryT MPMBECTU K
JOMONHNTENbHBIM  AedoopMaumsaM  ycunsemblx 3paHuidi. [loatomMy npu npoekTMpoBaHUW cneayeT oThasaThb
NMPenMyLLECTBO BbIOOPY TEXHMYECKMX PEeLWeHWn, MO3BONSIOWNX WCKAKYATL WA  MUHUMU3MPOBATb  YCUNEHune
6nmanexawmx 3OaHuiAi U KOMMYHMKAUMW 3a CYeT AOMOSIHUTENbHbIX KOHCTPYKTMBHBIX MeEp, KOTOpble CHUXarwoT
NPOrHo3MpyeMble 3HaYeHUs AOMONHUTENbHbIX 0Caao0K.

2 MeponpusiTusi NO YCUNEHWUIO W/UNW PEMOHTY BnmM3nexalimx 3oaHuidi MoryT BKoYatb B cebsi meponpuaTus,
HanpaBneHHble Kak Ha yMeHblleHne pedopMaumii, Tak W Ha yBENUYEHUEe CrnocOBHOCTM KOHCTPYKUMIA 34aHWNA
BOCMPUHMMATL Aechopmaumm.

9.19 ToyHOCTb reoTEexXHN4YecKoro nporHo3a cnenyeTt oueHmBaTb HA OCHOBAHMM MOHWUTOPWHra, NPoBOOMMOro B
npolecce Mpou3BoacTBa paboT MO CTPOUTENbCTBY MOA3EMHOTO COOPYXEHWS B COOTBETCTBUM C pasgenom 10.
PeSyﬂbTaTbl MOHUTOPUHIa cnegyeTt 3aHOCUTb B 6a3b| OaHHbIX cneunann3npoBaHHbIX OpFaHVI3aLI,VII7I, OTBETCTBEHHbIX
3a ero nposeaeHve, ANs HAKOMAEHUS CONOCTaBMMOrO OnbITa.

9.20 TexHonornyeckue BO3OENCTBMSA CTPOUTENbHLIX PabOT MOryT OblTb OLEHEHbl MNPEUMYLWECTBEHHO Ha
ocHoBaHMKU 0606weHMst onbiTa paboT Ha NoJobHbIX niowankax. TexHonornyeckue BO3LEWCTBUS WMEKT MECTO B
OCHOBHOM B 30HE WHTEHCMBHbIX OedopMauuii 1M MNOYTU He MPOSBNSAIOTCS BHEe 9TOW 30Hb. B Hambonee
pacnpoCTPaHEHHbIX YCNOBUSX (B OTCYTCTBME KakUX-1Mbo AOMONMHUTENbHBIX HEeraTUBHbLIX (PakToOpOB) NpY YCTPONCTBE
KOTNIOBAHOB  OOMNycKaeTCs MNPUWHUMAaTb  TEXHONOrMYECKMe BO3LEWCTBMS B MPOLEHTHOM  OTHOWEHUW OT
NMPOrHO3MPYEMOro 3Ha4YeHWs pacyeTHOW AedoopMauun B 3aBUCMMOCTM OT FPYHTOBbIX YCNOBWIA, TUNa orpaxgatouen
KOHCTPYKUMM 1 TEXHONOMMN OTKOMKM KOTNOBaHa cornacHo tabnuue 9.1.

Tabnuua 9.1
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Tun orpaxaeHns KoTnoBaHa Twun rpyHTa PekomeHpyemoe 3Ha4yeHne TEXHONOrMYECKOM 0canku, %
NPOrHO3MpyeMoid, ons cnocoba OTKOMKM KOTNOBaHa
OTKPbITOro 3aKpbITOro
CTeHa B rpyHTe, WNYHTOBOE lMecyaHblii 5-15 0-5
[ MMHNCTBIN 5-10 0-5
W3 1py6, oByTaBpOB U Op. MecyaHbi 15-25 -
[ MMHMCTBIN 10-15 -

10 Hap3op 3a CTpOUTENLCTBOM, FeOTeXHUYECKUIA MOHUTOPUHT

10.1 Ha,usop 3a CTPOUTENbCTBOM OCYLIECTBNAETCA B paMKax aBTOPCKOro Han3opa I'IpOGKTHOVI opraHmnsauun,
TeXHNYEeCKOro KOHTponga 3aka34uhka, ynoHOMOYEHHbIMU ToCynapCTBEHHbIMU Cﬂy>K6aMVI, a TakXxe ansgd nog3eMHbiX
coopyervM 3-1 reoTeEXHNYECKOW Kateropmm - B pamkax Hay4HO-TeXHM4YEeCKOro conpoBoXaneHmnsa npoeKkTnpoBaHnsa mn
cTpouTenbCcTBa.

10.2 3agaun NpoBeneHns Haa3opa 3a CTPOMTENbCTBOM:

nposepka OOCTOBEPHOCTWU BbINONMHEHHbIX MHXEHEPHO-reolIorn4yecknx M3bICKaHW;

nposepka OOCTOBEPHOCTU NPOEKTHbIX NPennocCbi/IoK;

KOHTPOJIb Ka4yecTBa BbIMOTHAEMbIX pa60T;

KOHTPO/JIb COOTBETCTBUA BbINOJIHAEMbIX pa60T N nx nocnenoBateibHOCTU NMPOEKTY;

NPUHATME NO akTaMm KOHCprKLlI/II7I nnn otToenbHbIX BUOOB pa60T;

npoBepKa COOTBETCTBUS MaTepuanoB 1 TEXHONOMUIA MPUHSATHIM B MPOEKTE;

Bbloa4da paspeleHnd Ha BbiNosIHEHNe OTAeNlbHbIX BUOOB pa60T nnnm KOHCprKLI,I/II7I;

domKcaumns KOHTPONMPYEMbIX NApaMeTpPoB U CPABHEHNE UX C PACYETHBLIMUA 3HAYEHNAMM;

- MPUHATUE PELIEHWNIA B CNyYae HECOOTBETCTBUS PE3YNbTAaTOB MOHUTOPUHIa MPOrHO3HbLIM 3HAYEHUSM;

- BHECEHME B NPOEKT HEOOXOAMMbIX KOPPEKTUPOBOK.

10.3 Ob6bem paboT MO HaA30py 3a CTPOUTENbCTBOM OMNpenensieTcsds B COOTBETCTBUM C LENCTBYHOWMM
3akoHogjaTtenbcteoM u CI1 48.13330, a N0 reoTexHNYEeCKOMYy MOHMTOPWHrY - B cootBetcTBum ¢ CI1 22.13330 u

[OMXeH ObITb AOCTATOYHbIM ANS1 BEINOMHEHNS 3a4ad, yKa3aHHbIX B 10.2.

10.4 Hausop 3a CTpounTeNnbCTBOM I'IpOGKTHOI7I opraHmsaumeVl N 3aKa34ymkoM [LOOJ/IXEeH 3aki4atbCa B
nepnoanyeckom nposeneHnnm MHCNeKTnpoBaHuns CTpOVITGJ'IbHOI7I nnowankn N KOHTPOA NPOBOOUMbBIX Ha Hen pa60T.

PeaynbTaTbl WMHCMEKTMPOBAHUS W KOHTPONS MOWAAKW CTPOMTENbCTBA CcnedyeT  (ouKCupoBatb B
COOTBETCTBYIOWMX [OKYMEHTaX: HaA30p CO CTOPOHbI MPOEKTHOW OpraHn3auun - B XypHane aBTOPCKOro Haa3opa;
TEXHMYECKMN KOHTPO/b CO CTOPOHbI 3aKaauuka - B XypHasne npoussoacTea pabor.

10.5 Mpw npoBeneHun Hag3opa 3a CTPOUTENbCTBOM NPOEKTHAs OpraHM3aums 1 3akasumk OONXHbl (OUKCUPOoBaTb
N COrnacoBbiBaTb clenyowme JOKYMEHThI:

- ICNONMHNTENbHbIE CXEMbI N HEPTEXU;
- dKTbl Ha CKPbITbl€ pa60TbI;
- aKTbl MPUEMKWN COOPYXEHUSA N OTAENbHbIX KOHCTPYKLUNA;

- pernameHTbl Ha BbiNOJIHEHNE CNO>XHbIX BUOOB re0TeXHNYECKUX pa60T;

BHuMaHwue! lokyMeHT BKJIlOYEH B floKa3aTesbHyo 6a3y TEXHUYECKOro pernamMmeHTa. [JonosHNTeNbHY0 MHPOPMaLMio CM. B sipibike "lMpuMeyaHmna”
NC «TexakcnepT: 6 nokoneHne» NHTpaHeT



CIM248.1325800.2016 Coopy»xeHns noa3emMHsble. [paBuia NpoeKTMpoBaHNS CTtpaHunua 36
CI1 (CBoag npaBus)oT 16.06.2016 N 248.1325800.2016
lMpumeHsaeTca c 01.09.2016

- cepTudomMKaThl Ha OTAeNbHble MaTepuanbl;
- OTCTYNNEHUs OT NPOEKTa, B TOM YMC/e NpoekTa Npon3soacTea paborT;
- pesynbTaTbl FE0TEXHUYECKOro MOHUTOPUHTa.

10.6 LokymeHTbl, nepeuyncneHHble B 10.5, cnemyet onepaTtvMBHO nepefasaTb 3aKasyuky W B MNPOEKTHYIO
opraHusauuio. B cnyyae HeobxoouMOCTM MPOEKTHAs OpraHuM3aumst HofXHa He3aMeLNUTENbHO BHOCWUTb B MPOEKT
TpebyeMble KOPPEKTMPOBKW. YKal3aHHble OOKYMEHTbl OOMXHbI XPaHUTbCA 3aka3unkom He MeHee 10 neT, a ans
YHMKaNbHOro COOPYXEHus - BECb NEPUOL ero akcnayarauuu.

10.7 O6beM 1 NeprvoanYHOCTb MPOBEAEHUS UHCMEKTUPOBAHUS HA3HAualT B 3aBUCUMOCTU OT Fe0TEXHUYECKOW
KaTteropum cnoxXHocTn noa3emMHOro CoopyXeHus.

Ina coopyXeHun 1-i reoTEXHWYECKOW KaTeropvmM Hagl3op 3a CTPOUTENbCTBOM LOMYCKaeTCs OrpaHuynTb
nepuoaonyeckor WHCMekumen, kKak npaBuno, CO CTOPOHbl 3akasynka, W KayeCTBEHHOW OUEHKOW noBeneHus
COOpYXeHus, 6e3 NpoBeaeHNSt MHCTPYMEHTANIbHOrO re0TEXHNYECKOro MOHUTOPUHTa.

Jna coopyXeHunn 2-in reoTeEXHMYECKON KaTeropum Han3op 3a CTPOMTENbCTBOM CRedyeT BbINOMHATL B MOMHOM
macwTabe, BKOYAs aBTOPCKUIA HAA30P M TEXHUYECKUIA KOHTPO/b 3aKa34nka, a TakXe reoTeXHUYEeCKUA MOHUTOPVIHT,
npoBoanMblli B 06beme, cooTBeTcTByloWeM nonoxeHuam CIM 22.13330, a ons 3-li reoTeXHWYECKo KaTeropum
NMOMKMO 3TOro cnefyeT npegycMaTpuBaTb Hay4YHO-TEXHUYECKOE COMPOBOXAEHWE NPOEKTUPOBAHUS N CTPOUTENbCTBA.

10.8 B npouecce CTpouTenbCcTBa NOA3EMHOIO COOPYXEHWUSI CnefyeT MpPoBePSiTb OOCTOBEPHOCTb WMHXEHEPHO-
reonormyecknx N3biCKaHnini OCBMAETENbCTBOBAHNEM rPyHTa B KOTNOBaHe (6OPTOB M €ro fHa) Uav ropHol BbipaboTke
(3aboe, cBome W CcTeHax BblpabOTKM) WHXEHEPOM-TeONOroM, a TakXe Mo pe3ynbTataM reoTEeXHUYECKOoro
MOHMTOPUWHIra CPaBHEHMEM MOJTy4YEHHbIX 0BPaTHBIMY pacyeTaMm NapaMeTPoOB C NPOEKTHLIMU 3HAYEHUAMN.

B cnyyae HecoBnageHMs OCBUAETENbCTBOBAHHBLIX BULOB MPYHTOB U UX CBOWCTB, a TakXe rmaporeoniormnyeckux
YCNOBWIA C MPOEKTHBIMA OAHHBIMU criegyeT HesaMennmuTesbHO coobwmTb 06 3TOM B MPOEKTHYK OopraHu3auunio Ans
npoBeleHNs COOTBETCTBYIOWEA KOPPEKTUPOBKU MpoekTa WM Ha3HayeHUs [OMNOJSHUTENbHbIX  UMHXEHEPHO-
reoniorM4eckmnx N3biCKaHui.

MpumeyaHve - [lononHutenbHble TpeboBaHNs K COCTaBy MHXEHEPHO-reonornyecknx paboT npu cTpouTenbcTee
NIMHEHBIX COOPY>XEHMIA 3aKpbiTbiM CNOCOB60OM crneayeT HasHavaTb B cooTBeTcTBMM ¢ CIM 120.13330.

10.9 B npouecce npousaBoactsa paboT crnegyeT KOHTPONMPOBATb COOTBETCTBME (PAKTUYECKOrO MOJSOXEHUS
ypoBHel noaseMHbix oL (YIB) NpuHSATEIM B MPOEKTE YPOBHSM (NPpU HEOHBXOAMMOCTY - AOMNONHUTENIbHO XMMUYECKOrO
cocTaBsa 1 TemnepaTypbl MOA3EMHbIX BOL).

10.10 Mpwn Heobxo0OMMOCTU B NPOLECCE CTPOUTENBCTBA MOrYT BbiTb BbINOIHEHB! AOMONHUTENBHBIE WHXEHEPHO-
reonornyeckme 1 reoTeXHNYeckme N3bICKaHNs (UCMbITaHUS TPYHTOB CBasMU, WTamMnamy co AHa KOTnoBaHa v ap.) ans
YTOYHEHNS XapakTepUCTVK rPYHTA, BbIMOSIHEHUS NMOBEPOYHbBIX PACYETOB UM KOPPEKTUPOBKN NPOEKTa.

10.11 lMpaBnnbHOCTb NPUHSATBLIX MPOEKTHbIX PELEHNA AN MNOA3EMHbIX COOPYXEHUA 1-M 1 2- re0TeXHUYEeCKnX
Kateropuii fonxHa 6biTb OLEeHEeHa NPOEKTHOM OpraHM3aumei Ha OCHOBE Pe3yNnbTaToB HAA30pa M Fre0TEXHUYECKOrO
MOHUTOPWHra, ONs COOPYXEHWNA 3-i re0TEXHUYECKOW KaTeropum - COBMECTHO C OpraHusaumen, OCyLlecTBAsouEin
Hay4HO-TEXHNYeCKOe COMPOBOX AEHMNE MPOEKTUPOBaHUS U CTPOUTENbCTBA, MPOEKTHOW opraHmsaumen N TeXHUYeckM
KOHTPOJIEM 3aKa3uuka, o pesybTatam Haa3opa 1 komnnekca paboT no Hay4YHO-TEXHUYECKOMY COMPOBOXAEHNUIO.

10.12 MNpw NpoBEeAEHNN FE0TEXHNYECKOTO MOHUTOPWHIA AONXKHbI ObITh PeLeHbl Cneayowme 3anaqn:
- cuctemartmyeckass ukcaumsa W3MEHEHWA KOHTPONMPYEMbIX MapamMeTpoB KOHCTPYKLMIA COOPYXEHUAn wu
reonornyeckor cpembl, ornepaTtMBHOE BbISBIEHNE OTK/IOHEHUA KOHTPOAMPYEMbIX NapaMeTpoB OT MNPOrHO3HbIX

3HAYeHUI;

- aHann3 CTeneHn OnacHOCTU BbISIBJIEHHbIX OTK/IOHEHUIA KOHTPONMPYEMbIX NMapamMeTpoB 1 yCTaHOBNEHUE NPUYnH

BHuMaHwue! lokyMeHT BKJIlOYEH B floKa3aTesbHyo 6a3y TEXHUYECKOro pernamMmeHTa. [JonosHNTeNbHY0 MHPOPMaLMio CM. B sipibike "lMpuMeyaHmna”
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X BOSHUKHOBEHWSA;

- paspaboTka MeponpusaTWiA, NpedynpeXJalwmnx U yCcTPaHSWNX BbiSIB/IEHHble HeraTUBHble MPOLECChl UK
NPUYMHbI, KOTOPbLIMU OHK 0OYCNOBNEHDI.

10.13 [eoTeXHUYEeCKUA MOHUTOPWHI crnefdyeT OCYIECTBNATbL B COOTBETCTBMM C MPOrpammon, Kotopas nns
COOPY>XEHWn 2-i1 N 3-i1 reoTexHNYeckux kaTeropuii paspadartbiBaeTcs B NpoLecce NPoekTMPOBaHNA U fONXHA ObiTb
pasfesioM yTBepX4aeMon 4acTu NPOEKTHON AOKYMeHTauun.

10.14 MNpw pa3paboTke NPOrpaMMbl re0TEXHUYECKOrO MOHUTOPUHIA AONXHbI ObITb ONpeaeneHbl coctas, 06 beMbI,
MeproaNYHOCTb, CPOKM U MeTonbl paboT, KOTopble Ha3HA4alT MPUMEHUTENbHO K paccMaTpuBaeMoMy 06bekTy
CTPOUTENbCTBA C YHETOM €ro Cneumndukn, BKnoyaoLen B cebs pesynbTaTbl UHXEHEPHbIX U3bICKaHW Ha naowanke
CTpoOUTENbCTBa, 0COBEHHOCTM MPOEKTMPYEMOr0 COOPYXEHMSI U COOPYXEHMIA OKPYXatoLLein 3acTPOoriKu 1 np.

10.15 B nporpamMme reoTexHMYeckoro MOHWTOPMHIra CnefyeT yyuTblBaTbh (pakTopbl, KOTopble ByayT okasbiBaTb
BfIMSHME HA BHOBb BO3BOAMMOE MOA3EMHOE COOpPYXEHWe, ero OCHOBaHWe, FPYHTOBbLIA Maccus WU COOPYXEHUs
OoKpy>Xarolien 3acTpoiku B MpoLecce CTPOUTENbCTBA W 3KChnyatauum, B TOM 4YWUCIe PAacnosioXeHwe nnowanku
CTPOUTENbCTBA HA TEPpPUTOPUN C pPaCNPOCTPaAHEHWEM CNeunduYecknx rPyHTOB UM BO3MOXHOCTbIO MPOABEHUS
OMacHbIX FeosIOrMYeckrx MPOLIeCCOB, a TakXe BUOPALMOHHbIE M OMHAMUYECKME BO3LENCTBUS OT CTPOUTENbHbIX
paboT 1 BHEWHMX NCTOYHNKOB.

10.16 B nporpamMme reoTeXHNYEeCKOro MOHUTOPUHIa NOA3EMHOIO COOPYXEHNS cneayeT ykaabiBaThb:

- YPOBEHb OTBETCTBEHHOCTU U re0TeXHUYECKYID KaTeropuio, KOHCTPYKTUBHYIO CXeMY, NPOEKTHble peleHns no
YCTPOWCTBY OCHOBaHWS, (OYHOAMEHTOB W KOHCTPYKUWIA COOPYXeHusl, crnocob CTpouTenbCcTBa, OCOBEHHOCTU
BO3BEeLEHUS, aKCcnnyatauum v np.;

- NHXEHEepPHO-reoniorMyeckme n ruaporeoniornyeckne ycnoBums, BKKOYaASA XapakTepucTUKU rpyHTOB OCHOBAHUS,
NPOrHO3UPyEMbIE U3MEHEHNS YPOBHS MOA3EMHbLIX BOL, OMACHbIE WUHXEHEPHO-reonornyeckne npoLecchl (kapcTtoBo-
CYydOO3MOHHbIE, OMON3HEBLIE M NP.), MPOrHO3MPYEMbIE 3HAYEHNS NEPEMELLEHNIA TPYHTOBOrO Maccuea, OKpy>Xatouero
COOpYyXeHue, v np.;

- MNPOEKTHble (pacyeTHble) MapameTpbl, B TOM YUCNE BPEMEHHbIE, TakMe Kak: OaBNeHWe Ha OCHOBaHWK;
nedoopMauny OCHOBaHMSI, CPYHOAMEHTOB W KOHCTPYKUWIA; HanpsiXeHus B cBasix, obaefnikax TOHHenei u Opyrux
KOHCTPYKUMSAX COOPYXEHUS; TOPU3OHTalbHblE MEepeMelleHns orpaXaeHUin KoTnosaHa M yCunust B KOHCTPYKUUSX,
obecrneymBatoLmx NX YCTONYMBOCTb, 1 MNP.;

- CBEOEHUsI O COOPYXEHUSX OKpyXarwleh 3aCTPOnkn, Takme Kak YpOBEHb OTBETCTBEHHOCTWM COOPYXEHWUN,
NPOrHo3vpyemMble ©n npefenbHble 3HaA4YeHWs OOMONHUTENbHbIX Jdedopmauuin OoCHOBaHWA W PyHOAMEHTOB,
npegnonaraeMble 3alMTHbIE MEPONPUATUA U Op.;

- KOHTPONIMPYEMbIE NapaMeTpbl, B TOM YMC/e NpennonaraeMoe Yncno HabnogaTenbHbIX MApoK UMM CKBaXUH;

- MeToAbl (oMKCaLMUN N3MEHEHWIA KOHTPONMPYEMBIX NapamMeTpoB U TpeboBaHUS K TOYHOCTY U3MEPEHMWIA;

- aTanbl, NEPUOLMYHOCTb M CPOKWU MPOBEAEHUS HABMOLEHWIA 3a KOHTPONMPYEMbIMM MapameTpamm C y4yeToMm
nocnefoBaTeNbHOCTM CTPOUTENBCTBA COOPYXEHUS;

- KpUTEPUN CTAbUNM3aLMN KOHTPONMPYEMbIX NapaMeTPOB;

- TpeboBaHNS K CTPYKTYpe, COCTaBy U NEPUOANYHOCTY BbiNycKa OTHETHOM OOKYMEHTALMN.

10.17 Ha ocHoBe nporpamMmbl reoTEXHUYECKOr0 MOHUTOPUHIra ONs COOPYXEHUN 3- reoTEXHUYECKOoN KaTeropum
cnefnyeT paspabartbiBatb MPOEKT MOHWTOPWHra (HabniopatenbHO cTaHuuMu), B KOTOPOM MOMMMO CBEAEHWUN,
cofepxauwmxcs B nporpamme MmoHntopuHra (10.16), cnengyet npeactaBuTb:

- CXeMbl YCTAHOBKMN HabntooatenbHbIX MapokK, CKBaXunH, Masikos, 0aTt4ymkoB 1 Op.;

- KOHCTPYKLUUM 1 XapakTepucTnk o6opynoBaHns Lns NPOBeAEHNs Hab o AeHWi;
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- METOAMKMN N3MEPEHUIA, OLLEHKM TOYHOCTU U3MEPEHUIA 1 Ap.;
- TpeboBaHUs K BU3yaibHO-MHCTPYMEHTaNbHOMY 06CIeA0BaHNIO COOPYXEHU OKPYXatowei 3acTPOonKu.

Jns coopyXeHuin 1-in n 2-i reoTeXHNYECKNX KaTteropui ykasaHHble CBEAEHUS OONXHbI COAepXaTbCsa B oTyeTax
O MOHUTOPWHTE.

10.18 [ns o6bekToB MOA3EMHONO CTPOUTENbCTBA TEOTEXHWYECKMIA MOHWTOPUHI [LOMXEH 3ak/vaTbcsl B
HabnioAeHUsIX 3a COCTOSIHMEM CaMOro CTposierocss o6bekTa, OKPYXalolWero MaccuBa rpyHTa M OKpyXatollei
3acTponku.

[e0TEXHUYECKNA MOHUTOPMHI  CTpOsWerocs obbekTa 3aknoyaeTcs B  HaONOOEHMM 3a COCTOSHUEM
orpaxjatmower KOHCTPYKLMW KOT/NOBaHa WM NOA3EMHOW BblpaboTku, yAepXMBaOWMX CUCTEM, KOHCTPYKLMIA
NOL3EMHOM YacTu, a Takxe 3a AedoopMaLMsiMM OCHOBAHWS B NPOLIECCE CTPOUTENBCTBA M B HaYanbHbIA Neprog ero
aKcnnyaTauuu.

[([e0TEXHNYECKNIA MOHMUTOPUHT OKpYyXalowero nnowaaky CTpoUTeNnbCcTBa MOA3EMHOrO0 COOPYXEHUS Maccusa
rpyHTa 3akniyaetcs B HaAONOOEHWM 33 COCTOSIHUEM MEPEMELEHUi A rpyHTa B 30He Aedbopmauunii, a Takxe 3a
YPOBHAMW NOA3EMHbIX BOL (,D,}'ISI OoTOEeNbHbIX COOpy)KeHI/II7I - AONONHNTEeNbHO 3a TeMHepaTypoﬁ n XMMN4YeCKUM
COCTaBOM NOA3EMHbIX BOL).

[eoTexHUYeCcKNiA MOHMTOPUHT OKPYXaloleid 3acTpoviku 3akfodyaeTcs B HabNoOeHWM 3a COCTOSIHUEM
KOHCTPYKUWIA 30aHUIA U COOPYXEHWIA, PacroNioXeEHHbIX B 30HE BMSIHUS CTPOUTENbCTBA, B TOM YUCNE MOA3EMHbIX
WHXEHEPHbIX KOMMYHUKaLWA.

10.19 MeTonbl MHCTPYMEHTAlbHbIX W3MEPEHWU KOHTPONMPYEMbIX MapaMeTpoB JLONMXHbI  obecrneymBaTtb
HeobxoAVMble 4OCTOBEPHOCTb 1 TOYHOCTb NOJyYaEMbIX Pe3ybTaToB 1 yaoBNeTBopaTh TpeboBaHuam TOCT 24846.

|_|pl/l BbINO/THEHUN re0TexXHNYeCKOro MOHUTOPUHra NPUMeHAI0T cneayoume MmetTonbl:

- BU3ya/bHblli - HabNMIOAEHUS 32 COCTOSIHUEM KOHCTPYKUMIA, B TOM uyucne ¢ dovkcauvei O0egpeKkToB Masikamu
(rMncoBbIMK, 3NEKTPOHHbBIMK), poTOohMKCcaumen n ap.;

- IHCTPYMEHTanbHbI - namepeHus YB, Temnepatypbl NOA3EMHbIX BOA U FPyHTA, AedhopMauunii 1 nepemelleHumit
OorpaxAeHuidi KOoTnoBaHOB, 0OAENOK TOHHEeNen, (PyHOAMEHTOB W TPYHTOBOrO MaccuBa (Hanpumep, C MOMOLWbIO
WHK/IMHOMETPOB, ONTUKO-BOIOKOHHbBIX TEXHONOI W) 1 Mp.;

- VMHCTPYMEHTa/lbHblli reofe3nYecknii - U3MEPEHUs BEPTUKANbHbIX W MAAHOBbIX MEPEMELWEHNA KOHCTPYKLMIA
CTPOALWErocs 1 aKCnnyaTpyeMblx 30aHNIA 1 COOPYXEHWUIA, TPYHTOBbBIX MApPOK M PEMEPOB C MPUMEHEHMEM ONMTUYECKNX
UMM 3NEKTPOHHBIX HABENMPOB, TaXeOMETPOB;

- TEH30OMETPUYECKUE - W3MEPEHMSI HanpPsiXeHWA B OCHOBAHWUSIX, OrpaXkAeHUsiX KOTNOBAaHOB U BbipaboToK,
oboenkax TOHHeneW, cBasX, HeECylWMX KOHCTPyKUuusx (B apmaTtype, OeToHe, MeTannMuyeckmx KOHCTPYKUMSX) C
NPUMEHEHVEM 0ATUYMKOB HaNpPsSXeHUn n gedopmauni;

- BUBPOMETPUMYECKME - U3MEPEHME KMHEMATMYECKWX napameTpoB konebaHuii  (BubponepemelleHni,
BMOPOCKOPOCTEN, BUBPOYCKOPEHNIA);

- reopmanyeckne - anekTpoMarHnuTHble, cericMn4eckme n ap.

10.20 Ob61bem, cpoku, MEPUMOAMYHOCTb U MeTonbl PaboT MPU BbLINOMHEHUM FEOTEXHUYECKOrO MOHUTOPUHra
cnefmyet HasHauyatb B 3aBMCMMOCTU OT FEOTEXHUYECKOW KaTeropum CTPOSLErocs CcoopyXeHus (ypoBHS
OTBETCTBEHHOCTWM U CNOXHOCTM  WHXEHEPHO-reonornyecknx  YCrnoBui  NAOWAAKM  CTPOUTENbCTBa) WU
rpafoCcTponTENbHONM CUTyaumm Ha nnowanke B cootseTcteum ¢ ClM 22.13330.

10.21 [eOTeXHUYeCcKUn MOHUTOPUHI COOPYXEHWIA OKpyXawlen 3acTporikm 1-ro n  2-ro  ypoBHEN
OTBETCTBEHHOCTW, B TOM 4YMCNE MOA3EMHbIX WHXEHEPHbIX KOMMYHMKAUMWiA, HeobXxoOMMO nNpPOBOAMTbL NpU WX
pacrnonoXeHMn B 30HE BAMAHWA CTPOUTENbCTBA, pasMepbl KOTOPOA oOnpemdensinTcsa no pesynbraram
reoTexHNn4eckoro nporHosa (pasgen 9).
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10.22 Pe3ynbTaTtbl re0TEXHUYECKOrO MOHUTOPUHra JOMXHbI ObiTh OTPaXEeHbl B OTYETHON LOKYMeHTauuu, s
KOTOPOW pekoMeHOyeTcs cnenyownin cocTas:

- HavyanbHbIA OTYEeT, BKJOYaoWMiA B cebst onncaHne MeTonoB HabnoaeHNs 3a M3MEHEHUSIMU KOHTPONMPYEMbIX
napameTpoB, XapakTepuUCTUKM MpuMeHsieMoro obopyaoBaHus, pesdynbTaTbl OLEHKM TOYHOCTM WU3MEPEHU, CXEeMbl
(PaKTMYeCKOro pPacrofioXXeHNsl Y4aCTKOB M3MEPEHMWI KOHTPONMPYEMbIX NapaMeTpoB, pesynbTaTbl ukcaumm ux
rnepBOHAYasIbHOr O MOJIOXEHNS UM COCTOSIHNSA U Op.;

- NPOMEXYTOYHbIE OTYeThl, BKJlOYarowWwme B cebs onepaTrBHYO MHOpMaUMO 06 M3MEHEHWSIX KOHTPOIMPYEMBbIX
napameTpoB W pPEKOMEHZAUMM O HeobOXO0OWMbIX  LOMOMHUTENbHBIX  3aWMTHBIX, KOMMEHCAUMOHHBLIX  UIu
NPOTUBOABAPUIAHBLIX MEPONPUATUAX (NMPU BbISBAEHUN OTKIOHEHUA KOHTPOMMPYEMbIX MapamMeTpoB OT OXMWAAEMbIX
3HavyeHun) n ap.;

- UTOrOBbIN (3aKNOYMTENBHbIA) OTYET, BKNOYaOWMiA B cebsi OKOHYATENbHbIE PE3YbTaThl (OUKCALUN U3MEHEHWIA
KOHTPONMPYEMbIX MapamMeTpoB, MOATBepXJAawwme ux crtabunnsaunio, aHanua pesynbTaToB W3MEPEHUA U UX
COMOCTAaBNEHME C OXWAAEMbIMYA 3HAYEHUSMU, MOCNEACTBUS BIMSHAS HA OKPYXAIOLWYIo 3aCTPOKY, peKoMeHaauum no
HeobX0ANMbIM PEMOHTHO-BOCCTAHOBUTENbHBIM MEPOMPUSTUSIM 1 AP.

10.23 N'e0TEXHUYECKNIA MOHUTOPWHI CleayeT BbiNOHATE 4O MOMEHTA cTabunusauun (NpekpaweHmnsl U3MeHeH s)
KOHTPOIMPyeMbIX NapameTpoB.

Crabunusauueit KOHTPONMpyeMblX napamMeTpoB OOMNyCKaeTCd CY4NTaTb U3SMEHEHNE UX 3Ha4yeHuin no CpaBHEHUIO C
npenbloywnmMn umnknamm MamepeHmﬂ He 6onee YeM Ha 3HaYeHNe TOYHOCTU |/|3mepeHv||7|.

Mpu n3MepeHun ocaaok 3a4aHuiA 1 COOPYXEHWUI JoMNyckaeTcs TakXe NpMHUMaTh 3a Kputepuii nx ctabunnsaumm
CKOPOCTb PasBMTUS 0CanoK, HE MPEBbLIWAOWYIO CPEAHIO MHOMONETHIOW 0CadKy, COCTaBASOWY, HanpuMep, 4NS
ycnosuii MockBbl 2 MM/rog.

MpumeyaHns

1 UYncno umknoB maMepeHuit, HeobxoouMblx Ons BbiBoga O cTabunmMsaumym KOHTPONMPYEMbIX napameTpos,
3aBUCUT OT NEPUOANYHOCTU UBMEPEHMIA, CE30HHBIX 1 APYrnx dakTopoB. Kputepun ctabunmsaumm KOHTPONMPYEMbIX
napameTpoB cnegyeT ykasbiBaTb B MpOrpaMMme reoTexHM4Yeckoro MoHnTopuHra (cm. 10.16).

2 Ons COOpy>K€HVII7I, PacnonoXeHHbIX HUXEe YPOBHA NOO3EMHbIX BOA 1 NOABEPXEHHbIX BCMNNbITUIO, H606XO,£I,I/IMO
npoBoAOnNTb HabnooeHNs 3a 3HaYEHMSMU NnopoBOro nasjieHnsd B OCHOBAHMK, OO TeX NOp NMoka BeC COOpYyXeHns n/nnn
06paTHOI7I 3acCblNKn He CTaHeT O0OCTaTOYHbIM, 4TOObl UCKNTIOYNTE BO3MOXHOCTb rmgpasanyeckoro nogbema.

3 Ons COOpy)KeHVIVI, PacnosioXXeHHbIX Ha Tepputopudax C npossneHmeM onacHbIX MHXEeHEepPHO-reonornyeckmx
npoueccos, B cny4ae OTCYTCTBUA MepOI'IpVIFITVIVI, ncknwyawwmx BO3MOXHOCTb NpPOsABNEeHUA TakmxX npoueccos,
reoTexHn4yeckuin MOHUTOPUHI cnenyet npegycMatpmBaTb Ha BECb CPOK 3aKCnayaTtaunm noa3emMHOro CoOopyxeHus.

10.24 Ecnn B npouecce MOHMTOPUHra BbISIBNIEHO, YTO (PakTUYECKOE 3HAYeHWe aedpopmaunii Kakoro-nnbo r3
CYLLECTBYIOWMX 30aHNIA U COOPYXXEHMUA NPEBLICUNO NPeLe/ibHO LOMYCTMMbIE 3HAYEHUs, TO paboTbl MO CTPOUTENBCTBY
NOA3EMHOI0 COOPYXEHUS LONXHbI ObITb HEMEANEHHO MPUOCTAHOBEHDI (ECNIN UX OCTAHOBKA HE BNEYET K YXYAWEHNIO
cuTyaumu, 4TO OnpenensieTcs MNPOeKTHOW opraHmsaunen). [locne 3Toro cnegyet BbiNOAHWMTbL MNOBTOPHOE
obcnenoBaHve W FeOTEXHUYECKWMIA MNPOrHO3, B Clyyae HeobxoommocTn paspabotatb  MeponpuaTus Mo
JOMONHNTENbHOMY YCUNEHMIO 34aHWs, MOMy4YMBILErO HEeAonycTuMmble Aedoopmaunv, Wuanm no KOPPEeKTUPOBKE
NnpoekTa, Wunm NpeaycMOTPETb N3MEHEHNE TEXHONOM MM NPON3BOLACTBA pPaborT.

10.25 B cnyyae HewTaTHbIX cuTyauuid Metomdbl, 06beM W MNEPUOONYHOCTb W3MEPEHWUI FeO0TEeXHUYECKOro
MOHWUTOPWHra MOryT ObiTb OTKOPPEKTMPOBAHI.

10.26 B npouecce reoTexXHWYEecKoro MOHMTOpPUHra Heobxoammo  obecneyntb  CBOEBPEMEHHOCTb
WHCGOOPMMPOBAHNS OpraHn3auuni, OCYyLECTBASIWMX HAL30p 3a CTPOUTENIbCTBOM, O BbISB/IEHHbIX OTKIOHEHUSAX
KOHTPONMPYEMbIX NApamMeTpoB (B TOM YMCAE O TEHASHUNN UX UBMEHEHWI, MPEBbILAOWNX 0XMNaaeMble) OT NPOEKTHbIX
3Ha4YeHuin N pesyibTaTtoB reoTEXHNYECKOro NPorHosa.
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NC «TexakcnepT: 6 nokoneHne» NHTpaHeT



CIM248.1325800.2016 Coopy»xeHns noa3emMHsble. [paBuia NpoeKTMpoBaHNS CTtpaHunua 40
CI1 (CBoag npaBus)oT 16.06.2016 N 248.1325800.2016
lMpumeHsaeTca c 01.09.2016

11 MNpoekTpoBaHWe KOTNOBaHOB
11.1 O6LLMe nonoxeHus

YCTPOCTBO KOT/IOBAHOB MOXET BECTUCb KaK B €CTECTBEHHbIX OTKOCAaX, TakK U C MPUMEHEHMEM OrpaxkaatoLwmx 1
yIepXuBawWmx KOHCTPyKuuiA. Bbibop crnocoba pas3paboTku KOTOBaHa HOJNIXEH OMPenenstbcsi ero rnybuHom,
YPOBHEM NOA3EMHbIX BOA U CTECHEHHOCTBIO YCNOBUIA OKPY>KatoWwei 3aCTPOonKu.

npoeKTHbIe peleHns KOTNOBaHOB, orpaxaalwmnx U yaepXusawwWwmx KOHCTPYKLUUA AOMXHb COOTBETCTBOBaTb

TpeboBaHNSAM pacyeToB MO MEPBOA M BTOPOW rpynnamM npefenbHbIX COCTOSIHUIA, obecneynBaTh Kak 6e30MmacHOCTb
npounseoacTBa paboT, Tak U COXPAHHOCTb OKPYXatoWwei 3acCTPONKN N1 KOMMYHMKALIWIA.

11.2 NpoekTUpoBaHue oTKOCOB

11.2.1 lNpoekTupoBaHne OTKOCOB BbIMONHSAIOT NPW YCTPOWCTBE KOTMOBAHOB, 3EMJISHbIX BbIEMOK W TpaHLWew
MOA3EMHbIX COOPYXEHWUIA, BO3BOAMMBIX OTKPbITHIM CMOCOOOM, B TeX CUTyaumsix, Korga BO3MOXHOCTb YCTPOWCTBA
0TKOCa He NCK/I04aeTCs CTECHEHHOCTbIO MJIOWaaKN CTPOUTENbCTBA.

11.2.2 [eomeTpuyeckme pa3mepbl 0TKOCa AOMXKHbI ONPeaensaTbCa pacyeTamu.

11.2.3 PacyeTbl OTKOCOB cnefgyeT BbINOMHATb MO ABYM rpynnaMm npenesfibHbIX COCTOSIHUA C MPUMEHEHMEM
pacyeTHbIX 3HAaYeHWn BO3OENCTBUIA U cOnMpoTUBREHUA. [pu 3ToM cnedyeT NPUMEHSATb YacTHblE KO3MMUUNEHTHI
HaOeXHOoCTV B COOTBETCTBUM C pa3nesiom 8.

11.2.4 Ons nepBoi rpynnbl NnpeaenbHbix cocTosiHMin (ULS) nonxHbl 6bITb pacCMOTPEHbI Cnefytowme NpoekTHble
cuTyauuu:

- obwas noteps YCTOMYMBOCTU OTKOCA, B TOM YUCNE COBMECTHO C YIAEPXMBAKOWUMA KOHCTPYKUUSAMUA W
6113pacnonoxXeHHbIMK coopyxeHusmn (GEO n STR);

- MecTHas noteps yctonumsocTtun otkoca (GEO);

- paspyLeHne nog AeincTBMEM rMApaBInMYeckoro paspywenmns nnm cygpdosunm (HYD).

MpumeyaHns

1 YkasaHus no NpoekTUPOBaHWIO yAEPXMBAIOWMNX OTKOCHI KOHCTPYKUMA cM. B 11.2 1 11.3.

2 YKasaHusa no npoBepke BO3MOXHOCTW rMApaBanyeckoro paspyweHuns cm. 16.1.

3 lNpoBepKy yCTOMYMBOCTU OTKOCOB, CIOXEHHbIX BOAOHACHIWEHHBIMW FUHUCTLIMUA FPYHTaMu, cnefyeT BbiNONHATb

C MPVMEHEHUEM XapakTEepUCTMK, COOTBETCTBYIOWMX KaK IOPEHWPOBAHHOMW, TaKk U HeApeHVWPOBAHHOM MPOYHOCTM
rpyHTa.

11.2.5 ns BTOpOW rpynnbl NpefenbHbIX COCTOAHUIA (SLS) ponXHbl 6bITb PACCMOTPEHDBI CNeyowme NpoekTHble
cuTyaumm:

- MepeMelleHne MaccuBa rpyHTa, cnarawlwero 0TKOC, KOTOPOe MOXET Bbi3BaTb HELOMyCTMMble Ledbopmauum
yOEPXMBAIOWMX KOHCTPYKLWIA;

- repemelleHne MaccmBa rpyHTa, cnarawowero OTKOC, KOTOpOe MOXEeT HapywwuTb YCNoBMA SKcryatauum
COCEJIHMX COOPY>XEHWI, [OPOT, KOMMYHUKALWIA.

11.2.6 Pacyetbl oblwein 1 MECTHOW YyCTOMYMBOCTM OTKOCOB ChedyeT BbINOMHSATb B COOTBETCTBMU C 8.6.3 ons
npepenbHbiX coctosHUiA GEO, npuMeHss npu STOM MPOEKTHbIA nooxod 2A, B KOTOPOM MPUMEHSIOTCH YacTHble
KOS PMLIMEHTBI HAOEXHOCTU AN MPOYHOCTHbIX XapakTepUCTUK rpyHTa, He pasHbil 1,0, 1 YaCTHBIN KO3 PULMEHT
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HaOeXHoCTW Ans yaenbHOro Beca rpyHTa, pasHbii 1,0.

Takue pacyeTbl MOryT ObiTb BbIMNONHEHBI METOAOM TEOPWUM MPEAENbHOr0 PaBHOBECUS UMM METOAOM KOHEYHbIX
9NEMEHTOB C MNPUMEHEHNEM YMPYro-nnacTMYeckmx MoOeNe rpyHTa M npoueaypbl CHUXEHWUS MPOYHOCTHBIX
XapakTepuUCcTUK.

11.2.7 B pacyetax yCTONYMBOCTW, OCHOBAHHbIX HA TEOPUN NMPEeNibHOro0 paBHOBECUS, pacCMaTpMBAETCA Cxema
CMeLLeHNs HEKOTOPOK YacTn Maccuea rpyHTa no noBepPXHOCTU CKOMNbXEHUs, HA KOTOPOW KacaTebHble HanpsXXeHns
IOCTUraloT 3HauyeHwWlii npenenibHOW COBWroBOM MpPOYHOCTWU. [lpyM 3TOM HeobxoouMMO WCCneooBaTh PaBHOBECKE
CABUraemom 4acTu Maccuea, orpaHNYeHHOro 3ToM NOBEPXHOCTbLIO.

Kputepunin obecrneyeHnsi TpebyeMoil CTeneHn HaLeXHOCTU - YaCTHbIi KO3(MULMEHT MOAENM, Ha3biBAeMblii
KO3 (PULMEHTOM  YCTOMYMBOCTM 7., KOTOPbIA [AONs Bbl6pPaHHOW MOBEPXHOCTW CKOJbXEHUs onpeaensercs

OTHOLWEHVEM COBWUrOBOM MPOYHOCTU TPyHTaA K KacaTeNbHbIM HanpsXeHWsM, OeACTBYIOWMM Ha 3TOW MOBEPXHOCTU
CKOJlbXEeHU4.

11.2.8 3HayeHne koadppuuMeHTa YCTOWYMBOCTU ¥,; AOMYCKaeTCsa NPMHUMMATb PaBHbIM YWUCAY, HA KOTOPOEe
cnenyet pa3fnenntb UCXOOHbIe XapakTepHble pacyeTHble 3Ha4eHNsl NPOYHOCTHbBIX NnokasaTtenen rpyHTa tggp'; U =5 Unn
cu1, YTOObI FPYHTOBbI MaccuB, OrpaHWYeHHbIA BbIBPAHHOW MOBEPXHOCTbIO CKONbXEHWS, MEpPeWen B COCTOSIHUE
npenenbHOro pasHoBecKs.

11.2.9 PacyeTHbIn KO3(OPULMEHT YCTOMYMBOCTM OTKOCA cCnegyeT HaxoAuTb Kak MUHUManbHoOe W3 BCEX
3HAYEHUN, NONYYEHHbIX NS BCEX BO3MOXHbIX MOBEPXHOCTEN CKOMbXeHNSA. KoathpurLUMEHT yCTONYMBOCTM OTKOCA % 4

LoNXeH B6biTb 60NblUE NN paBEH HOPMUPOBAHHOMY LOMYCTMMOMY 3HAYEHMIO [k ], onpenensemomy no CI 116.13330.

Cnenyet obpawatb BHUMaHME Ha TO, YTO HOOMYCTUMbIE 3HAYEHUs [k, ] 3aBUCST B TOM 4uUCNe OT YPOBHS
OTBETCTBEHHOCTU paccMaTpmBaemon NPoekTHol cutyaumm (11.2.11).

11.2.10 MNpw BbIBOpe MeToAa pacyeTa YCTONYMBOCTU OTKOCA HEOOXOAMMO yYMThIBATb Crieaytolwme dakTophbl:

- HEOQHOPOAHOCTb OCHOBAHUS;

- punbTpaumio n pacnpenesnieHne nopoBoro AasfieHns BoAbl;

- BHelWHWe Harpy3ku, AencTBylolWmne Ha OTKOC UK MOBEPXHOCTb 3EMN,

- BINTENbHOCTb NPOEKTHbIX CUTYyaLWiA;

- BO3MOXHOCTb U3MEHEHNs MeXaHNYeCcKnX CBOMNCTB rPYHTOB BO BPEMEHU,;

- BO3MOXHbIA MEXAHN3M paspyLleHns (Kpyrosas namnm HeKpyrosas NoBepPXHOCTb CKOJIbXEHUS, TEYEHNe);

- BO3MOXHOCTb BO3HWKHOBEHMWS BEPTUKANbHBIX TPELWWH (3aK0N0B).

11.2.11 B cnyyae pacnonoxeHus B6M3n NpoekTMpyeMOro 0TKOCa COOpYXeHns nnu obbekta UHPPACTPYKTYpbl
crnefyeT pacCMOTPETb BO3MOXHble MEXaHW3Mbl MOTEPU YCTOMYMBOCTU C YYETOM COOTBETCTBYIOWEN Harpysku Ha

OCHOBAHME W YaCTHbIX KO3(PPULMEHTOB HAOEXHOCTM MO Harpyakam OT COOPYXEHUs CcornacHo pasgeny 8.
JonycTumble 3HayYeHus [k,] ANA Takux MPOEKTHbIX CUTyauuwii crnefyeT HasHadyaTb B 3aBMCUMOCTW OT YPOBHS

OTBETCTBEHHOCTN COOPYXEHUA.

C y4yeToM YacCTHbIX KO3 PMUNEHTOB HALEXHOCTI NO OTBETCTBEHHOCTW COOPYXEHMWSI MOBEPXHOCTU CKOMbXEHNUS,
3aTparusatwowme CoOopyXeHue, MOryT okasaTbcsi Haubonee onacHbIMU.

11.2.12 ['pyHTOBbIA MaccuB, OrpaHWYeHHbIi MOBEPXHOCTbIO CKONbXEHWs, B MeTodax Teopuu npenenbHoro
paBHOBeECMS crnefyeT paccMmaTpusaTb Kak TBepOoOe Teno WAM HEeCKONbKO TBepObix Tes (OTCeKoB), CABUraeMbixX
0AHOBPEMEHHO. B 3aBncnMOCTM OT NpeanonaraeMoro MexaHn3ama paspyLeHns MoryT paccMaTpmBaTbCsl MOBEPXHOCTU
CKONbXEHMS pasHoli hopMbl: MNOCKUE, KPYrnouumnuHapuyeckue, B Buae norapudpmmyeckon cnvpanu nnm 6onee
CNOXHble. ["paHnLbl Mexay oTcekamu NPUHUMAIOT, Kak NPasunio, BEPTUKaNbHbIMU UK HAKTIOHHbLIMU.
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Ecnu rpyHTOBbIi MaccuB, cnarawluii 0TKOC, OTHOCUTENbHO OAHOPOLEH W U3OTPOMEH, TO [O0MNycKaeTcs
NPVHUMaTb MNOCKME WU KPYrNounIuHOpUYecke noBepXHOCTU CKOMbXeHus. KpoMe Toro, Takme npocTbie 0OpPMbl
NoBEPXHOCTW COBUra NoYTU BCeraa LenecoobpasHo paccMaTpusaTh ON8 NpedBapuTeNbHOro aHannaa yCToMYmMBocTy
oTkoca.

B cnyyae 0TKOCOB, cnaraembix rpyHTamu, 3Ha4MTENbHO OT/IMYAOWMUMKCS CBOEN MPOYHOCTLIO, cneayeT obpawatb
ocoboe BHMMaHWe Ha Havnbonee cnabble cnow. Mpu aToM, Kak NpaBuno, cieayeT NPOBOANTL PacyeT C MOBEPXHOCTSIMM
CKONbXEHWS NPOU3BONbHOM (POPMbl. DPOPMY KPUTUYECKMX MOBEPXHOCTEN CKOMbXEHWUSI B TakKUX Clyyasix cnepyeTt
onpenensiTb Ha OCHOBaHUW UTEPALMOHHbIX anropUTMOB.

11.2.13 B 60OnblIMHCTBE MPAKTUYECKUX Cly4YaeB pacyeTbl YCTOMYMBOCTM OTKOCOB [OMycKaeTcs BbIMOMHSATbL B
NAOCKOW MOCTaHOBKe (3afdava nnockom pnedpopmaumn). Ecnu yyeT npoOCTPaHCTBEHHOCTU MPOEKTHOW cuTyauumm
SABNSAETCS CYLWECTBEHHbIM (PakTOpPOM, CnefyeT BbINOMHATb pacyeTbl YCTOMYMBOCTU PaCCMOTPEHUEM TPEeXMEPHbIX
NOBEPXHOCTEN CKOJbXEHMNS.

MpumeyaHve - MNprmepoM MoXeT BbiTb KOTNOBAH Manbix B MnaHe pa3MepoB UM TpaHwes ONs 3axBaTKuM CTEHbI B
rPpyHTE.

11.2.14 KpyTuaHy OTKOCOB MpW YCTPONCTBE KOTNIOBAHOB, 3EMJISHbIX BbIEMOK W TpaHLWeWn cnegyeT NpuHMMaTb
ucxons n3 TpeboBaHuin TexHUKK Be3onacHoCcTH, He Bonee 3HAYEHUIA, yKa3aHHbIX B CTPOUTENbHBIX HOPMax U npaemnax

[4].
Ina coopy>XeHuin 1-i reoTeXHUYECKon KaTeropun 0onyckaeTcs NpuHUMaThb:

- MpefenbHO JOMYCTMMbIA Yron HaKNoHa MOBEPXHOCTY OTKOCA, CIOXEHHOMO CbiNy4YMU TPYHTaMM, PaBHbIM  tgip'y;

- [OMYCTUMYIO BbICOTY HEMOAKPENnNeHHOro BepTMKaNbHOro 0TKOCa B CBA3HbIX TPYHTAX HE MPEBbIWAOWEN 2,/ vy
VAN (2¢'] cos ) ) [y (1— sin ) )], TAE vy, - PACYETHOE 3HAYeHMe yaeNbHOro Beca rpyHTa.

11.2.15 lNpw NpoekTMpoBaHNN OTKOCOB CNeayeT NpoBepsaThb, YTO AeddopMaLMm rpyHTOBOr0 MaccmBa, cnararLero
OTKOC, HE MOryT HapylWwuTb YCNOBWS 3KCMayaTauun COCEOHWX COOPYXEHWA, AOpOr, KOMMyHMKauuin. 9Ty NPOBEPKY
cnenyeT BbIMOJIHATL B COOTBETCTBUMN C pasfenom 9.

11.2.16 [pu nNpoeKkTMpoBaHUM OpraHM3auMnm CTPOUTENbHbLIX PaboT cnefyeT yuuTbiBaTb BO3MOXHOCTb WX
B/INSHMA HA YCTOMYMBOCTb OTKOCA UK 3HAYeHne nepemMeLleHui.

MpoekT opraHusauuy CTponTenbCTBa OONIXEH 00ECNeYnTb Takoe NNaHNPOBaHNE W BbINOIHEHNE BCEX 3EMMSHbIX
paboT B npenenax u 3a npefenamu nnowanku, 4tobbl BO3HMKHOBEHWE EXD mnm uHOro npenenbHOro COCTOSHUA
66110 KpaiHe ManoBeposATHO. 3eMnsHble paboTbl cnepyeT BLINONHATL ¢ cobnogeHvem Tpebosanmin ClM 45.13330.

11.2.17 Ecnn ycTOMYMBOCTb OTKOCA He NOATBEPXOaeTCs pacyeToM C 3afaHHOW CTeneHbld HaOeXHOCTU Mnu
NnoflyyeHHble pacyeTOM TMEPEMELLEHNS OKa3biBAOTCH HEMPUEMAEMbIMU ONS  3aMIaHUPOBAHHOTO MPUMEHEHUS
nnowaaku, B NpoekTe BO3MOXHO NMPenycMOTPeTb Meponpusitus no ctabunusaumm oTkoca. Hambonee npocToi u
9P PEKTUBHBIA crocob MOBLILEHUS YCTOMYMBOCTM OTKOca - oBpasoBaHvWe ero paunMoHanbHOro npoduns 3a cuyet
YrNoNOXEeHUst U TeppacupoBaHns (yctpoictea bepm).

11.2.18 MNoBEpPXHOCTb OTKOCOB, CMyXallMxX LNNTENbHOE BPeMs, CnemyeT 3aWmiatb U UCKYCCTBEHHO YKPennsTh.
Ins TeppacvpoBaHHbIX OTKOCOB PEKOMEHYeTCs NpeaycMaTpuBaTh APEeHaXHY0 CUCTEMY.

Mpn HeobxoAMMOCTM cnepyeT YKPEnnsaTb HakNOHHble MOBEPXHOCTM OTKOCA, MOABEPXEHHble MOTEeHUUanbHO
apo3un, Ans obecnedyeHus Tpebyemoro yposHs 6e3onacHocTW. B cnyyae kpenneHuWst OTKOCOB C MOMOLLbIO
yOEepXMBaloWNX KOHCTPYKLMI cneayeT yuntoliBatb nosnoxexua 11.3, 11.4.

11.2.19 TpeboBaHusi K TNPOEKTVPOBAHUIO W pacyeTaMm YCTOMYMBOCTM MPU CTPOUTENBCTBE MOA3EMHbIX
COOPY>XEeHWIA Ha OMON3HEONACHbIX CKNoHax npueeaeHsl B CM 116.13330.
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11.3 NpoekTupoBaHue orpaxaneHUn KOTI0OBaHOB

11.3.1 TpeboBaHuns HacTosWeEro noapasdena pPacrnpoCTPaHSOTCS Ha MNPOeKTMPOoBaHWE MOANOPHbIX CTEH,
cryXauwmx orpaxaeHneMm KoTnosaHa npu CTPOUTENbCTBE MOA3EMHbIX COOPYXEHWA OTKPbLITHIM WX MOJY3aKpbiThiM
cnocobom.

11.3.2 B kayecTBe orpaxaeHuii KOTNOBaHOB, Kak Npasuno, cnenyet NCNoib30BaTh:

- orpaxpheHuss Tuna "CTeHa B rpyHTe", ycTpavBaemble TPaHLWeHbIM CrocoboMm, M3 6ypocekywmxcs Wnm
bypokacaTebHbIX CBail;

- Orpax.aeHuns N3 oTAeNbHbIX 3NEMEHTOB: METANNYECKUX TPy6, ABYTaBPOB, CBAM 1 Np.;

- WNYHTOBbLIE OrPaXAEeHNs PasnnyYHoOro NPognns;

- Orpax.aeHus, ycTpanBaeMble C NMPUMEHEHNEM CTPYAHON NN MHOM TEXHONOTMN 3aKPEMNEHNS TPYHTA;
- orpax.aeHuns KOMOUHMPOBAHHOMO TMNa.

11.3.3 Bbibop orpaxaarowmx KOHCTPYKLMA KOTI0BaHa ONpenensioT UCX0AA U3 CNeayowmnx (0akTopoB:
- rnybvHa KoTnoBaHa;

- MIHXEHEPHO-TE0N0rMYECKOE CTPOEHWE NNOWAAKN CTPOUTENLCTBA;

- rngporeoniorn4yeckme ycnoBus;

- Hann4ymne B 30HE BNNAHUSA 0pr>Karou4e|7| 3aCTpOI7IKI/I N NHXEHEPHbIX KOMMyHVIKaLJ,VIVI.

11.3.4 lNpun NpoekTUpoBaHNM orpaxjarlmnx KOHCTPYKUNA KOTNOBAHOB CredyeT paccMatpmBaTtb, Kak MUHUMYM,
cnepyowme npenenbHble COCTOSHMS, Tpebylowme pacyeTos:

- oblwasi noTeps yCTOMYMBOCTY;

- pa3pyLlweHne KOHCTPYKTMBHBIX 9NEMEHTOB, HANPUMep OrpaxAeHus, aHkepa, 06BS30YHOro nosica U Pacrnopku,
paspyleHne CoeaVHEHNS MeX Ay OaHHbIMY 3IEMEHTaMU;

- COBMECTHOE paspyLeHne OCHOBaHNS 1 9/IEMEHTOB KOHCTPYKLWN;

- NepeMelleHne NoLanopHOW KOHCTPYKLUMMU, KOTOPOE MOXET Bbl3BaTb MOTEPH SKCMyaTauMOHHON NPUrogHOCTH
30aHUI 1 UHXEHEPHbIX KOMMYHUKALWA Ha NPUNErarolLein Tepputopuu;

- HelonycTMas oUNbTpaUus BOAbl Yepes orpaxaarLlyio KOTN0BaH KOHCTPYKLMUIO UK N3-MOA HEE;
- Cyoh0o3usi rpyHTa Yepes orpaxaeHue KoTnoBaHa Uunm ua-nof Hee;
- HeIOMNYCTMMOE U3MEHEHMWe rapPOoreoniormMyecknx YyCnoBui.

CnepyeT TakXxe paccMaTpvBaTb BO3MOXHble KOMOMHAUMM MpeaenbHbIX COCTOSIHUA. lMpenenbHble COCTOSHMSA
HYD cnenyet paccmatpumBaTth € y4eToM pasgena 16, a SLS - ¢ yuetom paspena 9.

11.3.5 Harpy3ku Ha noanopHbie CTEHbI 1 Orpaxjarolme KOHCTPYKLMU KOTIOBAHOB, BK/OYas AaBNEHME rpyHTa U
NoA3eMHbIX BOL, CnelyeT onpenensTb B COOTBETCTBUM ¢ TpeboBaHusmu CIT 22.13330 u CI1 43.13330, ncnonbays
XapakTepHble pacyeTHble 3HAYeHMs MPOYHOCTHBIX N OEedPOPMALVNOHHbBIX XapakTepUCTUK FPYHTOB B COOTBETCTBMMU C
paccMaTtpvBaeMbiM NpenesibHbIM COCTOSIHUEM.,

11.3.6 CnenyeT y4ynTtbiBaTb, YTO 3HA4YeHME N pacnpeneneHne nasneHunda rpyHta Ha orpaxpgeHue, 3Ha4YeHud
BHYTPEHHUX CUN B KOHCTPYKUMAX B 3HAYNTENbHOM CTEMneHu 3aBUCAT OT XECTKOCTU KOHCprKLI,I/II7I, NPOYHOCTN W
XKEeCTKOCTK OCHOBaHUA, npupoaoHoro HanpsaXeHHo-4eopPMUPOBAHHOIO COCTOSAHNA OCHOBaHwUA n
nocnenoBaTe/ibHOCTU BbINONTHEHUA pa60T.

BHuMaHwue! lokyMeHT BKJIlOYEH B floKa3aTesbHyo 6a3y TEXHUYECKOro pernamMmeHTa. [JonosHNTeNbHY0 MHPOPMaLMio CM. B sipibike "lMpuMeyaHmna”
NC «TexakcnepT: 6 nokoneHne» NHTpaHeT



CIM248.1325800.2016 Coopy»xeHns noa3emMHsble. [paBuia NpoeKTMpoBaHNS CTpaHunua 44
CI1 (CBoag npaBus)oT 16.06.2016 N 248.1325800.2016
lMpumeHsaeTca c 01.09.2016

I'IpM npoekTnposaHnn 0Fpa)K,El,eHVII7I KOTNOBaHOB  06s3aTenbHO cnenyet paccMatpmeatb BCe  Kak
OONroBpeMeHHble, Tak N KpaTKOBPEMEHHbIE MPOEKTHble CUTyauln n nx cueHapun.

11.3.7 Mogenu ans pacyeta orpaxneHwuii KOTMOBaHOB cnedyeT CTPOMTb Ha OcHoBaHuMu TpebosaHuin CIl
22.13330. PacueTbl pnedpopmaunini unn BHYTPEHHUX YCUIUIA B MOAMOPHBIX KOHCTPYKUMAX OOMyCcKaeTCs BbINOMHATb
nyTem peweHns KOHTaKTHON 3a4a4n UnvM YNCNEHHOro MoAenMpoBaHMs 3a4ayun CrnaowWHON cpedbl O B3anMoa4encTenm
orpaxaeHunst KoTiioBaHa v npuneraroLwero rpyHToBoro Maccuea.

XapakTepHble pacyeTHble 3HAYeHUS MPOYHOCTHBLIX U AEedOPMALMOHHBLIX XapaKkTeEPUCTUK TPYHTOB cnenyet
NMpUHMMaTb B 3TUX pacyeTax B 3aBMCUMOCTM OT BUAA NPELEeNbHOIr0 COCTOSIHUS, A1l KOTOPOro Ux NpoBoAasTt. PacyeTsl
cnefyeT BbINOMHATb C YYETOM STAMOB 9KCKaBauUWMM TpyHTa B KOT/MOBAaHe W MOCNEAOBATENbHOCTW YCTAHOBKMU
yLepXuUBaowWwmx KOHCTPYKLIMIA (aHKEpOB, pacropok, AUCKOB NEPEKPbITUR).

11.3.8 lMpn npoekTnpoBaHnn orpaxneHuii KOTNOBaHOB CnefyeT yynTbiBaTb OEWCTBYIOWME HA HUX HArpy3ku u
BO3[ENCTBMS, BO3HMKAOWMEe B YCMOBUSAX CTPOUTENbCTBA WM 3SKcnayataumm (B TOM 4ucne OT CKIaampoBaHUs
mMarepuanos U BECa MEXAHM3MOB), a TakXe BO3AENCTBMSA OT S/IEMEHTOB, ONUPAIOILNXCA HA NOAMNOPHYHO KOHCTPYKLUMIO,
U1 30aHNIA U COOPY>XEHWIA, PACcMONOXEHHbIX B HEMOCPEACTBEHHON 6M30CTN OT Hee.

11.3.9 lNpun aHanuze obLein yCTONYMBOCTM NOLNOPHON KOHCTPYKLMM CReayeT NPUMEHSATb pacyeTHble NOAX04bl,
nanoxexHole B 11.1. B obs3aTenbHOM Mopsiake LOMXHbI OblTb PACCMOTPEHbI MPOEKTHbIE CUTyaLuu, CBSI3aHHble C
obwmm casurom (pucyHok 11.1) unm onpokmapiBaHueM (prucyHok 11.2B).

a - NS KOHCOJbHbIX CTeH; 6 - ANs CTEH C PACMOPHBLIM KPEMNNEHNEM; B - A5 CTEH C aHKEPHbIM KPEnIeHeM
PucyHok 11.1 - CxeMbl noTepu obuiei ycTon4nBocTU
11.3.10 nybuHa 3amenkn MOAMOPHOW CTEHbl HUXE AHA KOTNoBaHa AONnXHa 6biTb BblbpaHa TakuMm obpasom,

4yToObl pPa3pylleHNe OCHOBaHWS MPW MOBOPOTE CTEHbl OblNO HEBO3MOXHO. HEBO3MOXHOCTb CXEM paspyLleHUs,
npuBeOeHHbIX Ha pUcyHKe 11.2, cnegyeTt NpoBepsaTb pacyeToM.
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PucyHok 11.2 - CxeMbl pa3pyleHns Npu HeaoCTaTouHOM 3aenke orpaxAeHust KoTaoBaHa

11.3.11 Pacyetom cneayeT noATBepAmMTb OTCYTCTBME BO3MOXHOCTW paspyleHUst KOHCTPYKTUBHbLIX 371EMEHTOB
OrpaxaeHuns KOTnoBaHa 1 yaepXusarowmx KoHCTpykuuin (STR) B cooTBeTcTBMM ¢ pasgenom 15. Npu aToM OONXHbI
6bITb, KaK MUHMMYM, PACCMOTPEHbBI MPOEKTHBIE CUTYaLUK, NPUBELEHHbIE HA pucyHKe 11.3.

PurcyHok 11.3 - MNpoekTHble cMTyaummn, COOTBETCTBYOWME Pa3pPyLEHNIO KOHCTPYKTUBHBIX 3/1IEMEHTOB

11.3.12 Ecnu orpaxparwowas KOHCTPYKUMS KOTOBaHa BOCMPUHMMAET BepTuMKalbHble Harpy3ku, TO Hecywas
CnocobHOCTb NO FPYHTY A0/XHA BbiTb NpoBepeHa B cooTBeTcTBUM ¢ TpeboBaHusmu CI1 24.13330. Mpun aToM cnepyet
yunTbiBaTb COBCTBEHHbI BEC OrpaxAeHWs KOTNOBaHa, a NPy aHKepHOM KPEMNeHWU - TakXe OOMONHUTENbHYO
BEPTMKAbHYIO COCTaBNSAOIWYIO YCUNNA B aHKepPax B COOTBETCTBUN C PUCYHKOM 11.4.
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PI/IcyHOK 11.4 - PaspyLueHVle OCHOBaHusA OT BepTuKanbHbIX HArpy3ok Ha orpa>XageHune KotsioBaHa

11.3.13 lNpu npoBeneHNN pacyeToB OrpaxkAeHuWii KOTNOBAHOB CrieayeT BbiNONHATL pacyeT Ha ocoboe coyeTaHue
Harpysok, BO3HMKatowee npu cnyyanHoM nepeyrnybneHnn KoTinoBaHa unm npu nepebope rpyHTa npu ycTpoicTee
3eMnsHbIx 6epM. B pacueTax pekoMeHIyeTCs NpuUHMMAaTh 3HaveHue nepeyrnybneHns He meHee 0,5 M. PacyeTbl ans
0coboro couyeTaHWsi Harpy3oK BbIMOJHSAT TONMbKO MO MEPBOM rpynne npenesibHbX COCTOSHWA C MPUMEHEHVEM
HOPMaTMBHbIX 3HAYEHUI Harpy30K U XxapakTepucTuk rpyHTa B cootsetcTaum ¢ Cl 20.13330.

11.3.14 B cnyyae Hanuuusa B reonornm4yeckoM paspese rPyHTOB, MNPOSBASIOWMX MYYMHUCTbIE CBOWCTBA, Ha
rnybvHax, MeHbLWKX rnybVHbI KOTNIOBaHA, B pacyeTax crieayeT yunTbiBaTh BAUSIHAE CUT MOPO3HOMO NMyYeHUs.

11.3.15 B cnyyae HaxoxneHuWsi NoA3eMHbIX BOAOHECYWMX KOMMYHWKAUMWA B 30HE aKTUBHbIX gedhopmaunii oT
B/IMSHNA YCTPONCTBA KOTNOBaHa CnefyeT BbINOMHATb pacyeT orpaxaalolleit KOHCTPYKUMN Ha ocoboe coyeTaHue
Harpysok, BO3HMKawowee Mpu aBapuiiHOM nogbeMe noas3emHbix Boh (EXD): ans HamopHbix Tpy6onpoBOLOB - A0
YPOBHS noAbeMa Ha 3HayeHue Hanopa Unm Ao NIaHUPOBOYHON OTMETKW 3eMNN, A1 HEHANOPHbIX - A0 OTMETKM Bepxa
TpybonpoBona. PacyeTbl Ans 0coboro coyeTaHus Harpy3ok BbIMOMHSAT TONbKO MO MEPBOW rpynne npenenbHbIX

COCTOSIHWIA C MPUMEHEHWEM HOPMATMBHbBIX 3HAYEHWU HArpy3oK WM XapakTepuUCTUK rpyHTa B cooTBetctBum ¢ Cll
20.13330.

MpumeyaHns

1 Mpu pacyeTe Ha ocoboe couyeTaHue HarpysoK, Bbi3BAHHOE aBapWMHbIM HAaPYWEHWEM BOLOHECYLLMX
KOMMYHWKaUWA, rmapocTaTnyeckoe AaBNeHne MOXET BO3HMKATb TONbKO B MPOHMLAEMbIX FPyHTax (Mecku, cynecwu,
rpaBUNHO-raneyYHNKOBbIE Y FOPOACKME HAChINU 1 AP.) Y HE MOXET BO3HUKATb B MMHUCTbIX FPYHTAX.

2 B cnyyae oTcyTCTBMSA NOACTMNAIOWEr0 BOAOYNOPHOro CNosi NPy NpopbiBe BOLOHECYLWEW KOMMYHUKaLUM BOAbI
6yayT hunbTpoBaTb B HMXefeXawue rpyHTbl, Npu 3TOM pacnpenensatbes no nnowanm. CooTBETCTBEHHO B TakOM
cnyyae cnemyeT He yyYnTbiBaTb MMAPOCTATUYECKOE LaBiEHWE MO BCEW BLICOTE CNOS MPOHULAEMOro rpyHTa HUXEe
NoTEeHLMaNbHOro MecTa NpoTeYKM, a OrpaHNYnBaTh 3Ty BbICOTY 3HaYeHMeM nopsaka 3-10 m.

11.3.16 lpu ycTpoicTBe TpaHWenHbIX CTEeH cnedyeT NPOBepsTb pacyetoMm (B clyyae OETOHMPOBaHUS cpasy
HEeCKONbKUX CONOKUPOBAHHbIX 3aXBaTOK) UM MOLATBEPXAATb CONMOCTABMMbIM OMNbITOM YCTOMYMBOCTb CTEHOK TPaHLEN,
3ano/IHEHHbIX TUKCOTPOMHbLIM PacTBOPOM. [1pn BbINOMHEHMM TaKMX PacYeTOB CNeAyeT yuynTbiBaTb Hannyme Harpysok
TEXHONOrM4eckKoro 060pyNOBaHUS, a TakXe 30aHWUA U COOPY>XXEHWU BOINM3KN TpaHLeN.

11.3.17 3HayeHns npegenbHO OONYCTUMbIX AedhopMaumnii orpaxaeHuidi KOTNOBaHOB crelyeT ycTaHaBnueaTthb C
yyeTOM npenenibHO AONYCTUMbIX AedpopMaLmnin OKpyXarowwen 3acTporiku (cm. 9.9).

11.3.18 OrpaxfieHns KOTNOBaHOB, ycTpavBaemble crocobom "cTeHa B rpyHTe", Hambonee paumoHanbHO
npegycmatpmeaTtb Npu CTPOUTENbCTBE:

- B CJIOXHbIX WHXEHEPHO-reonorn4ecknx n rnoporeonornyecknx ycnosusax, npn BbICOKOM YPOBHE MOO3EMHbIX
BOA,

- B YCNOBWSX MNOTHON rOPOACKOWA 3acTpOiknM BOMM3W CyLECTBYIOWMUX 3OaHWIA, COOPYXEHUA M MNOLA3EMHbIX
KOMMYHUKaLNIA,
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- NOA3EMHbIX COOPYXEHNIA cnocoboM "cBepxy-BHU3".

MpoekTUpoBaHMe KOHCTPYKUMIA, yCTpamBaeMblXx crnocoboM "CTeHa B rpyHTE", peKkOMeHIyeTCS BbIMOMHATb C
Yy4eTOM MONIOXEHWI CTaH4apTa opraHusaunm [5].

11.3.19 lMpn NpPoeKkTUpoOBaHUM OrpaxdeHuii KOTNOBaHOB, KOrga CTPOMTENbCTBO MOXET OKasaTb HeratuBHoe
BNUSIHWME Ha 6nm3nexawme 3naHvs, HeobxoOMMO y4MTbiBaTb (0akTOP BO3MOXHO MPWOCTAHOBKW CTPOMTENbCTBA.
Co0TBETCTBEHHO BCE MPOMEXYTOYHbIE CTAANV BO3BEAEHUS MOA3EMHOI0 COOPYXEHUS HE06X0AUMO NPOEKTUPOBATb C
y4eTOM pacyeToB No BTOPOW rpynne npenenbHbiX COCTOSAHWUA.

11.4 MNMpoekTUpoBaHUe yaepXu1BaloLLUX KOHCTPYKLIMIA

11.4.1 OrpaxneHusi rnybokmx KOTNOBAHOB CnenyeT, Kak npaBuio, 3aKpPennsTb OLHWM WAN HECKONbKUMMK
ApycamMn FPYHTOBbIX @HKEPOB, BPEMEHHbIX PAacropoK WM MOCTOSHHbLIX AUCKOB MNepekpbiTui. Yucno spycos u
KOHCTPYKTUBHbIE NapaMeTpbl yOepXuBalowmx KOHCTPYKUWUA cnenyeT onpefensTb pacyeToM B 3aBUCUMOCTM OT
rny6nHbl KOTNOBaHA, KOHCTPYKLIMN OFpaXAeHUs, FPyHTOBbIX YCNOBWIA 1 YCNOBWIA OKPYXatoLer 3aCTPONKN.

11.4.2 Yecunns B yaepXusatowmMx KOHCTPYKUUSX cnedyeT onpefensaTb Ha OCHOBAaHUW COBMECTHOrO pacyeta
orpaxaeHuns KoT/ioBaHa 1 npunerapLero Maccusa rpyHta B coortsetctesum ¢ 11.2.

11.4.3 NpoekTMpoBaHue yaepXunBawoLwWwmx KOHCTPYKLMIA C MPUMEHEHNEM TPYHTOBbIX aHKEPOB cneayeT BbiNOHATb
no pasaeny 12.

11.4.4 BpeMeHHble pacrnopHble CUCTEMblI MOTYT COCTOSITb M3: CODCTBEHHO FOPM3OHTANbHBLIX WAW HAaKMOHHbIX
pacnopok, 06BS304HbIX MOSICOB, NMOAAEPXMBAIOWNX BEPTUKAbHBIX OMOP, CBS3E XECTKOCTH.

Mpwv pacyeTe aNeMeHTOB BPEMEHHOM PacrnopHOM cMCTeMbl HEOBX0AMMO YYMThIBATD:

- NPOCTPAHCTBEHHOE MOJNIOXEHUE SNEMEHTOB CUCTEMBI;

- HaK/IOH PacropHbIX 31EMEHTOB CUCTEMbI;

- KOHCTPYKTUBHYIO CBSI3b PACMOPOK C OrpaxkAEHNEM KOT/I0BaHa M KOHCTPYKLMSIMU, B KOTOPbIE OHU YNMPatoTCs;
- TeMnepaTypHO-KNMMaTUYeCKe BO3LENCTBIS;

- HanMyune cnyyarHbIX NPOrnboB N SKCLEHTPUCHUTETOB.

11.4.5 PacyeT 1 nNpoeKkTMpOBaHWE MeTaNNMYeCKUX SIEMEHTOB pPAacrnopHbIX CUCTEM CnefyeT BbIMOMHATbL B
cooTBeTcTBUM ¢ ClN 16.13330, a xene3zobeToHHbIX anemeHToB - no Cl1 63.13330.

11.4.6 PacnopHyto cuctemy cnenyet BoibupaTb ncxons ns tpebosaHuin obecneyeHns NPoYHOCTU N YCTOMYMBOCTM
orpaxpjarolwein KOHCTPYKLMN KOTNOBaHa, a TakXe C Yy4eTOM HenpesblleHns npeaenibHo A0MnyCcTUMbIX AedoopMaunia
COOPYXEHNIA OKPYXalowWen 3aCTPONKN N UHXEHEPHBIX KOMMYHUKALWIA.

11.4.7 Tpn NpOEKTMPOBaHUN PaCMOPHbIX CUCTEM KOTIOBAHOB B MPOEKTHbIX CUTyauusx, Korga OTMeTKU Bepxa
NOAMOPHbIX CTEH WM NMOBEPXHOCTU FPyHTA CYyLECTBEHHO pas3/iMyatoTcsa B npepenax CTpouTenbHOW nnowanku unm
€CTb OT/INYUS B Te0SIOrMYECKOM CTPOEHUM Y MPOTUBOMOOXHbBIX rPaHnL, KOTNOBaHa, pacyeT cnefyet npoBOAUTb C
npPUMeHeHneM Moenel, y4nTbiBaoLWNX OTCYTCTBME CUMMETPUN.

11.4.8 YcTOMYMBOCTb Kak pacrnopHOi CUCTEMbl B LENOM, TaK U €e OTAEeNbHbIX 3NEMEHTOB OONXHA ObiTb
obecneyeHa pacyeToM. YCTOWYMBOCTb 9NEMEHTOB pPACMOPHOA CUCTEMbl CnefyeT MpOBEpsTb pacyeToM Ha
NPOAONbHO-NOMNEPEYHDBIA N3rnb ¢ ydetom TpebosaHmin 11.4.5.

Lnsg ymeHbweHns cBobOOHOM ANVHbI 3NEMEHTOB PACNOPHOA CUCTEMBI B MPOEKTE, NpY HeobX0AMMOCTU, cnemyeT
npepycMaTpmBaTh YCTPONCTBO BPEMEHHbIX BEPTUKABbHbBIX OMOP UN LOMOMHNTENbHBIX CBA3ENA.

11.4.9 Mpn NPOEKTMPOBaHUN BPEMEHHBIX PACMOPHbLIX CUCTEM TpebyeTcsl BbiNONHATbL pacyeTbl ANs CLeHapues,
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COOTBETCTBYIOWMX KaK CTaansaM sKCkaBaulMW KOTNoBaHa, Tak M CTagusaMm JeMOHTaXa pacnopok nocne Bo3sBeneHuns
NOCTOAHHbIX KOHCTDYKLIVIVI.

11.4.10 O6B5304YHbIE MOsSiCA PACMOPHOW CUCTEMbl ClefyeT paccyMTbiBaTb Kak MHOronponetHole 6anku ¢
nogaTtnvBbiMA OMopaMu B MeCTax PacnofioXeHWs pPacnopok WM HaKAOHHbIX MNOAKOCOB. [pOEKTHble peleHns
00BS30YHbLIX MOSICOB [HOOMXHbI MpedycMatpuBatb HAOEXHYHO CBA3b PAaCrOPHbIX 3NIEMEHTOB C Orpax.neHuneMm
KOT/ioBaHa.

11.4.11 Tllpm nNpPOEKTMPOBaHUM pPacnopHbIX CUCTEM CrnedyeT YyuyUTbiBaTb TeMmepaTypHO-KIMMaTndeckme
BO34eicTBMS. PacyeTHble 3HaYeHMs TemnepaTypHbiX BO3OENCTBWIA cnemyeTt onpenensats B cootesetcTBunm ¢ CIl
20.13330.

11.4.12 [Ing NpoeKkTMpyeMoro noa3eMHOro COOPYXeHus 3-i reoTexXHWYeckol KaTeropum cnegyet NpoBOAUNTb
pacyeT Ha aBapuWitHbIA BbIXOL M3 CTPOs OofHOro n3 anemeHtoB EXD. [nsa 0cobo OTBETCTBEHHbLIX 3NEMEHTOB

pacnopH0|7| CUCTEMbI, BbiIXOO U3 CTPOSA KOTOPbIX MOXeET NnpuBecTn K KaTaCTpOQDVI‘-IeCKVIM nocnencTengaMm, B npoekTe
cnenyert npegycMatpmBaTb npeannucbiBalowlne MeponpuaTna, ncknoyarwume 1akyto BOBMOXHOCTb.

12 MNpoekTMpoBaHWe rpyHTOBbIX aHKepOB

12.1 MonoxeHns HacToswero pasfena OTHOCATCA K MPOEKTUPOBAHUIO BPEMEHHBIX W MOCTOSIHHbIX FPYHTOBbLIX
aHKepoB, NpUMeH4aeMbIX 0N pelweHnsa cnegyrownx 3anay:

- yoepXxaHue noanopHbIX KOHCTPYKLUWIA;

- obecneyeHne yCTONYNBOCTU OTKOCOB, KOT/IOBAHOB 1 BbIPABOTOK B FPYHTE;

- BOcCnpuaTmne cun BCnnblTUA, JJ,eVICTByIOLIJ,I/IX Ha noa3eMHble COOPYXEHNA.

MpuMmeyaHus

1 rpyHTOBbIe aHKepbl, Kak npasnno, NpuMMeHnMbl B rPyHTax BCeX BMOOB, 3a UCK/HOYEHNEM cnabbix FMNHUCTbIX,
opraHo-MmHepanbHbIX N OpraHn4eckux.

2 Ha ropoackunx Tepputopusix B yCNoBMAX CTECHEHHOW 3aCTPOMKM MPU YCTPONCTBE KOTNOBAHOB peKOMeHayeTCs
NMPUMEHATb BPEMEHHbIE aHKePbI C N3BNEKAeMoli CBOBOAHON TAroN.

3 [locTosiHHbIE aHKepbl MOryT 6bITb npuMeHeHbl ONna 3aunTbl coopyeran OT BCNNbITUA, B KayecTBe

Oron3HeyaepXmBawlmnxX KOHCTPYKUMA, a TakXe B MPOYMX CUTyauusax, Korga YCTPOMCTBO MHbIX YAepXuBarowmx
KOHCTPYKLUWIA HEBO3MOXHO UM HEXenaTenbHO.

12.2 [Ina cucTeM aHKepoB U OTAENbHbIX aHKepPOB HeobGX0oOuMO paccmatpuBaTb cregylolwune npenesnbHbie
COCTOSIHUSI N UX COYeTaHus:

- 06pbIB TSrM UMK paspyLieHne roNoBHON YacTy aHKepa;

- Jedpopmaums UM Koppo3usi rONOBHOM YacTy aHKepa;

- paspyleHne Nno KOHTaKTy KOPHS UHbEKLIMOHHOIO aHKepa C rpyHTOM;

- paspyleHne CUenneHns TArv MHbeKUMOHHOrO aHKepa C MaTepuanoM KOpHS;
- paspbiB TAry aHkepa;

- NoTeps obLelt yCTOMYMBOCTI COOPYXEHNS BMECTe C aHKepaMu;

- ocnabneHne HaTAXeHNs aHkepa 3a cyeT 60MblWKX NepeMeleHnidi FONOBHOM YacTu, NON3y4ecTn U penakcaumm
Hanps>XeHui;
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- paspyLlueHne KOHCTPYKLWUIA, BbiI3BAHHbIX aHKEPHbIMU YCUNNAMN;
- B3aumoaercTeune rpynn aHkepos C FPYHTOM OCHOBaHUSA 1 MPUMbIKAIOWNMN COOPY X EHNAMN.

12.3 lMpwu BbIBOpPE NPOEKTHBIX CUTyaUUii 1 CLUeHapUEB, ANs KOTOPbIX HEO6XOAMMO BbIMONHATL pacyeTsbl, cneayeT
yunTbIBATH:

- BCce 0C0BEHHOCTM BO3BEAEHMS COOpYyXeHunda n nocnenoBaTe/ibHOCTb CTPOUTEIbHbIX pa60T;
- BCe OXunpgaemble cnTyaunn, BO3HMUKarWme B npouecce akcnayartaunm noa3eMHOro COoOpyxeHus,;

- BCe NpefenbHble COCTOSHUS, yka3aHHble B 12.2, a TakXe NX coyeTaHus;

NPOrHo3npyemblie ypoBHM NOA3EMHbIX BOL, @ TakXXe Hanopbl B HUXHUX TOPUI3OHTAX;,

- BOBMOXHOCTb TOro, 4to ycunune npenBaputefibHOro HaTsa>XkeHnsa U Harpyska npu ncnbltTaHum MoryT okasatbCs
Bbllle I'IpOGKTHOVI Harpy3kun Ha aHKep;

- MOCNEACTBMS BbIXOAa U3 CTPOS Ntoboro aHkepa (ocoboe coyeTaHve Harpysok).

12.4 Mpy NPOEKTMPOBAHNM FPYHTOBbBIX aHKEPOB CNefyeT y4nThiBaTh BCE MPOLECCH B MAacCMBE rPyHTa, KOTOPble
MOTYT MPUBECTU K CHUXEHUIO HECYLLEn CnOCOBHOCTN aHKepPOB (BOAOMOHUXEHMWE, YCTPOWCTBO NOA3EMHbIX BbIPAbOTOK,
BMOPALMOHHbIE BO3AENCTBUS U NP.).

12.5 B ocobbix cny4asix npu NPOBELEHWU WHXEHEPHO-Te0NOrMYeckx U3biCKaHuii cnepyeT npenycMatpusatb
BbINONHEHVE pa3BefoYHbIX BbIpaboToOK B 30HE MPennoiaraeMoro pacrnonoXeHUs KopHein aHkepoB. 7o HeobxoaumMo
Mpv CMAbHOM Pasnnynmn reosiorM4eckmx yCnoBuii B 30He YCTPOWCTBA KOPHEW aHKepoB (0COBEHHO MpuW X YCTPOWCTBE
Y CK/IOHOB 1 OTKOCOB), a Takxxe npu 601bwoi anvHe aHkepoB (Mpoekuns B nnaHe 6onee 25 M).

12.6 [lna npenBapuTenbHO HaMpPsi)XEHHbIX aHKEpPOB FONMOBHAs 4acTb aHkepa AOJSiXHA OaBaTb BO3MOXHOCTb
HaTAXEHUS NPSAN WU CTEPXHS, MPOBEAEHNS UCMbITAHWIA HArpy3KOoi, domkcaumm u, ecnu notpebyeTcs nNo NPoekTy,
ocnabneHusi, CHATUS HANPSI)XEHUSI U MOBTOPHOIO HaTSXEHNS.

12.7 AHTVKOPPO3VOHHYIO 3aLMUTY aHKEPOB CO CTaNbHO TArol cnefyeTt NPOeKTUPoBaTh C YYETOM arpecCMBHOCTU
MOA3EMHbIX BOA W FPYHTOB. B kayecTBe cpeacTB aHTMKOPPO3UOHHOM 3aWmUTbl BO3MOXHO MCMNONb30BaHME 3alUMTHO
060/0YKM UNW YBENIMYEHNE CEYEHWS TSATU C yYETOM PasBUTUS KOPPO3WM B 3aBWCUMOCTM OT CpoKa aKCniyatauum
aHkepa.

12.8 lNpn npoekTnpoBaHnM aHKEPOB cnegyeT npegycMaTpusaTtb OAVHY W Yrof Hak/oHA aHKEPHOW TSArn Takum
06pa3oM, 4ToObl BLIMOHANMCE CNenylowmne yCnoBms:

- aHKepHoe ycunve [HOMXKHO nepefaBaTbCs Ha OCHOBAaHME HA TakKOM pPacCTOSHUM 0T YyOEep>XMBAeMbIX
KOHCTPYKLMIA U MaccuBa rpyHTa, 4tobbl HEe CHMXanacb yCTOMYMBOCTb MaccmBa OT AAHHOrO BO3OENCTBUS;

- aHKepHoe Yycunve [OMXHO MepefaBaTbCs Ha FPYHT Ha [OOCTATOYHOM PAaCCTOSIHAM OT CYLIECTBYIOLIMX
PYHOAMEHTOB U COOPYXEHUI BO n3bexaHne nobbix He6naronpusTHoIX BO34ECTBUA;

- HeobxoaumMo nsberatb HEONAroNPUATHOrO B3aMMOOENCTBUSA MeX Oy ONn3KO PacnonoXeHHbIMM 3anenkamm Tar
(KOpHAMM) aHKEPOB.

12.9 B npoekTax aHKepHbIX KpenieHnin peKoMeHayeTcs npefycmaTpusatb cobnioaeHne cneayowmx yKasaHuii:
- rnybyHa 0T NOBEPXHOCTM FPyHTA [0 Hayana 3afenku (KOpHs) aHKepoB A0NIXHA BblTb He MeHee 4 M;

- paccTosiHVMe B CBETY MeXIy aHKEPOM U PyHOaMeHTOB 6m3nexawmx 3gaHuii oNXHo 6biTb HE MeHee 2 M, ansi
WHXEHEPHBIX KOMMYHUKALWIA - HE MeHee 1 M;

- paccTosiHMe Mexay aHkepamu B 30He PacnonoXeHUs X KOpHen O0NIXHO 6biTb HEe MeHee 1,5 m. anI MEeHbLWNX
pacCToAHNAX MeXAay OrosioBkamm aHkepoB cnenyet obecneumBaTtb pekomMeHoyemoe MUHUMaNbHOE pacCTosAHue
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MeXay KOPHAMU, NBMeHAA Yyron HaknoHa aHKepoB UK UX ONUHY;

- €CNM PaccTOsiHAE MeXAOy KOPHAMWU aHkepoB MeHee 1,5 M, Heobxoaumo B MpobHbIX uchbiTaHusix (12.18)
NPOBOANTbL OMbITHYIO NMPOBEPKY Hecylwei CnocOBHOCTN aHKEPOB MPU UX FPYMNMOBOM WUCMbITAHUMA B KONMUYECTBE TPEX
WA NATK;

- cnenyeT n3beratb YCTPOWCTBA KOPHEN aHKEPOB MOA (PyHOAMEHTaMU LEeNCTBYOWMX 30aHUA U COOPYXEHUN, a
TakXe noj BOAOHECYWMMU N MHBbIMA KOMMYHUKaUWSIMKW, YyBCTBUTENbHbIMA K AgedopmaumsaMm. B cnyyvae ecnn ato
HEBO3MOXHO, pacCTOsiHME B CBETY OT KOPHS aHkepa OO0 (PyHOAMEHTOB COCEOHWUX 3L4aHWA WM NOL3EMHbIX
COOPY>XEHWA U BOOOHECYWMX KOMMYHUKAUWUA JONXHO ObiTb HE MEHEE 4 M B IIMHUCTbLIX FPYHTAX N HE MEHee 6 M B
necyaHblX W cynecyaHblXx rpyHTax. WcknyeHne COCTaBnslOT COBPEMEHHbIE 34aHUS HA MAUTHLIX WAW CBaMHbIX
PyHOAMeHTax, KOMMyHMKaUMM B  3aWWUTHbIX 0bOnoYkax W Opyrne  COOPYXEHUS U KOMMyHMKauuu,
MasnioyyBCTBUTENbHbIE K NTOKaSIbHbIM fedpopMaLnsim;

- ceoboaHas ANIMHA TArM aHkepa A0MXHa He MeHee YeM Ha 1-2 M BbIXOAUTb 3a npefnenbl NPU3Mbl akTUBHOMO
HaBfeHns (aKTUBHOWM 30Hbl) B COOTBETCTBUM C PUCYHKOM 12.1.

T

- TpaHuLa aKTWBHONA 30HK!

; )
— MHHMMaNEHO2 PACCTORHWHWE OT Hpan
.\\E;.‘r‘pa}lm[‘uuﬂ FOTADBAHA A0 HOPHA

-, aHKepa
TSI

S

w

PucyHok 12.1 - PekomeHoyeMoe pacnonoxXeHne KOpHen aHkepoB Mo OTHOWEHWUIO K aKTUBHOM 30He

12.10 B npoekTe aHKepHOro KpenneHust AoNXHbl ObiTb 3afaHbl paCYETHbIE 3HAYEHMS HArpPy30K Ha aHKepsbl, war
aHKepoB B ropn30oHTaNbHOM 1 BEPTUKAIbHOM HanpasieHnsaXx.

12.11 Tpu nNpoekTMpoBaHUM aHKEPYeMOro COOPYXEHWUS Harpy3ky Ha aHkep cnemyeTt paccmartpuBaTb Kak
HebnaronpusTHoOe BO3Le/CTBUE.

12.12 lMpun BbINONHEHUM PacYeTOB aHKEPYEMbIX KOHCTPYKUMiA cnepyeT Bblbupatb Havbonee HebnaronpusiTHoe
coyeTaHVWe MWHWUManbHOW W MakcumanbHOW XECTKOCTW 3/IEMEHTOB, MOAENupylolne aHkepbl C MUHWMAaNbHbLIM W
MakCuManbHbIM NpeaBapuUTENbHbIM HaTSXeHneM. [pu HasHaYeHUn XecTKOCTN 3NEMEHTOB, MOAENMPYIOWNX aHKePHb,
cnefyeT yuuTbiBaTb UX NOOATNBOCTb, @ TakXe npensaputesibHoe HaTaXeHue.

12.13 PacyeTHyto Harpyaky Ha aHkep F;, MPUMEeHsIeMblid ONs yaepXaHusi orpax AeHUs KOTnoBaHa, LonyckaeTcs

onpenendatTb Ha OCHOBaHUW peleHns KOHTaKTHOW 3ajayn B3avMOOENCTBUS I'IO,EI,I'IOpHOI?I KOHCTPYKUMN 1~
npuMbikarowero Maccmea rpyHta ¢ y4eTtom CTadNNHOCTH pa3pa60TK|/| KOTnoBaHa n ycunnsa HataXxeHunsa aHkepa mnm C
npuMeHeHnem Metona KOHe4YHbIX 3N1EMEHTOB.

12.14 Ons 6ypOMHBEKUMOHHbIX U BUHTOBbIX aHKEPOB HOPMATMBHOE 3HAYEHWE COMPOTWBEHWS BblOEPrBaHUO
R, (Hecyuwei cnocoBHOCTU MO rpyHTY) cnefyeT onpeaensTb Ha OCHOBaHUM Pe3ynbTaToB MPOGHbIX CTATUYECKUX

UCMbITAHWA UM CONOCTaBUMOro onbiTa. Ha npensapuTenbHOM cTaaun NPOEKTUPOBAHNS 3HAYEHNE Ra,k oonyckaetcs
Ha3Ha4aTb Ha OCHOBaHMM pac4yeToB.

12.15 PacuyeTHasa Harpyska Ha aHkep £;, KH, He monxHa npeBbiwaTbh PacYeTHOrO 3HAYEHWUs! COMPOTUBNEHUS
aHkepa BblAEPrMBaHMIO R, , kH:

Py 2R, 4, 12.1
d a,d
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roe Ra,d cnenyet onpenensatb no mOpMyﬂe:
Ra,d = Ra,.i: .lf"f"a . (1 22)

B dhopmyne (12.2) ¥, - 4aCTHbI KOSPAPULMEHT HAOEXHOCTM NO COMNPOTUBIEHMIO AN aHKEPOB, YYUTbIBAIOWMIA

BO3MOXXHbIe HEGNaronpuaTHbIE OTKJIOHEHWUS 1 YCNoBKS paboThl, a TakXe cTeneHb OTBETCTBEHHOCTM BbiXO4a aHkepa
13 CTpOS, MPUHMMaeMblii no Tabnuue 12.1.

[MpuMeyaHne - DakTnyeckn KoSPMPULMEHT HAOEXHOCTUN ¥, - YACTHbIA KO ULNEHT MOLENN N NpeacTaBnseT
coboli npomaBeneHe KoahruneHTa ycnoBuii paboTbl 1 KO3 PULMEHTa HAOEXHOCTM MO OTBETCTBEHHOCTM.

12.16 MNpn NPOEKTMPOBAHUM KOHCTPYKLMM aHKEPHON TArM MUHUMAbHO TPebyeMyto pacyeTHYI0 NMPOYHOCTb TArn
Ha paspblB &;; (Hecywas cnocobHOCTb aHkepa no matepuany Taru, KH) cnenyert onpenensitb U3 COOTHOWEHNS

Ra,d = Rf,d"“?ra,f ) (123)

rAe 3HadeHue R ; cnefyert onpenensitb pacyetom B cooteetctsum ¢ Gl 16.13330;
Yo~ YACTHbIA KOI(PPUUMEHT HALEeXHOCTVM MO COMPOTMB/IEHWIO Matepmana Taru aHkepa, NpuHMMaeMblii B
cooTBeTCcTBUM ¢ Tabnuuein 12.1.

Ecnu Tara aHkepa nonsepraeTtcsi UCMbITaHUAM Ha pacTsixXeHue, T0 & ; CnefyeT HasHadyaTb Mo pesy/bTaram
UCMbITaHWUIA, MPW 3TOM [OMyCKAeTCsi NPUHUMATL B COOTHOWeHWUK (12.3) v, = 1,05.

Tabnvua 12.1

Tun aHkepa MwuHuManbHoe 3HavyeHue KoagppuumeHTa
HaOeXHOCTK
Ya Yﬂ,f
BpemeHHble aHkepbl CO CPOKOM CnyX6bl MeHee 6 Mec - B Cryyae, 1,40 1,05

Korpga paspylleHme aHkepa He Bbi3blBaeT OnacHbIX NOCNeAcTBUiA AN
oKpy>Xatouern nHppacTpykTypbl 1 ntoaen
BpemeHHble aHkepbl CO CPOKOM CnyX6bl 00 ABYX NET - B Cnyyae, 1,50 1,10
Korpoa paspylleHne aHkepa He Bbi3blBaeT OnacHbIX NOCNeAcTBUiA Ans
oKpy>Xatouen nHppacTpykTypbl 1 ntoaen
[MocTosAHHbIE Y BPEMEHHbIE aHKepbl C ANNTENbHbIM CPOKOM 1,75 1,15
aKcnyaTaumm - B cnyyae, Korga paspyleHme aHkepa cBS3aHo co
3Ha4YNTENIbHbIM PUCKOM A5 OKPYXatlowen NHAPacTpyKTypbl 1
6e3onacHocTy noaen

12.17 B npoekTe aHKEPHOro KPEMNeHNs AONXHbl ObiTb NPenycMOTpeHbl TpeboBaHMS N0 NPOBELEHMIO NPOOHbIX,
KOHTPOJIbHbIX Y MPUEMOYHbIX UCMbITAHUA aHKEPOB.

12.18 lMpobHble ncnbiTaHUs cnepyeT NPOBOAUTL ANS ONpPeAeneHunst Hecylein cnocobHOCTY aHkepoB B Hanbonee
XapakTepHbIX C TOYKW 3PEHUs reosIorm4eckoro CTPOEHMA MecTax Ha MakcvManbHO BO3MOXHYIO paspyluatoLyto
Harpysky, onpegnensieMyto NPOYHOCTbIO FPYHTA UK MaTtepuana aHkepa.

12.19 KOHTpONbHbIE MCMbITAHMA aHKepPOB crnemyeT MNpPOBOAUTb AN NPOBEPKM NPaBUAbHOCTU MPUHATLIX B
NPOoEeKTe KOHCTPYKLMIA 1N TEXHONOrMN YCTPOMNCTBA aHKepoB Ha Harpysky, B 1,40-1,75 pa3a npesbiwaloLlyo pacyeTHyo
Harpysky Ha aHkep B COOTBETCTBUM ¢ Tabnuuei 12.1.

UYucno KOHTPONbHBIX WCMbITAHWA PEKOMEHAYeTCsl HasHayaTb B crnefylower npornopuuu oT obuero uucna
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aHKEpOoB:
- 0o 50 aHkepos - 10%;
- 0o 100 aHKepoB - 7%;
- cebiwe 100 aHkepoB - 5%.

Uncno KOHTPOJSIbHBIX UCMBLITAHWIA OONIXHO ObiTb HE MEHee Tpex AN KaXAoro sipyca aHkepoB Mpu YCNOBWM
HaxoXAeHWs KOPHEV aHKEPOB B OAHOM NHXEHEPHO-TEONOMMYECKOM SNIEMEHTE.

12.20 [lpueMoyHble WUCNbITAHUS aHKEPOB MPOBOLASAT B XOLE HATAXEHWS aHKepoB AN NPOBEPKU  UX
aKcnnyaTtaunoHHOM NPUrogHOCTM Ha Harpysky, B 1,25 pasa npeBblwallyo pacyeTHYl Harpysky Ha aHkep.
MpueMoyHble UCMbITaHUS chnemyeT NPOBOOWUTbL ANS BCEX aHKEpOB, KPOMe TeX, Ha KOTopblx Oblin NpoBeneHbl
KOHTPOJIbHbIE UCMbITAHMUS.

12.21 Tlpwn ycTpoiicTBE W3BNEKAEMbIX AHKEPOB HEOOXOAMMO MPOBEAEHVWE HE MeHee [BYX WCMblTaHWi Ha
BO3MOXXHOCTb U3BNEYeHNs CBOOOOHON TArM aHkepa.

12.22 lMNpoBeneHne paboT Mo yCTPOWCTBY aHKEPOB NOJL 3KCMAyaTUPyeEMbIMUA COOPYXEHUSAMU WK MOA3EMHbLIMM
KOMMYHUKaUMsSIMM [OMycKaeTcs npu 06s3aTeNlbHOM BbIMOIHEHUN Fe0TEXHNYECKOrO0 MOHUTOPUHIa B COOTBETCTBUU C
pasgnenom 10.

12.23 Tpu akcnnyatauMym MOCTOSIHHBIX FPYHTOBbIX aHKEpPOB CNedyeT, a BPEMEHHbIX - PEKOMeHIyeTcs
npeaycMoTpeTb B COCTaBE MOHUTOPUHIa KOHTPO/b 3a 3HAYEHUSIMU YCUUIA B aHKepax.

12.24 Tlpn nNpPOEKTMPOBAHUM HEHANPSraemblX aHKEpPOB, MPUMEHSIEMbIX ANs 06ecnevyeHus yCTOMYMBOCTU
COOPYXEHWs OT BCMMbITWS, CNeayeT pykoBoacTBoBatbCs ykasaHusmm CI 24.13330, oTHOCSAWMMMCS K
NMPOEKTNPOBaHWIO CBaii, paboTalowwmx Ha BblAEPrMBatoWmMe Harpy3sku.

13 MpoekTupoBaHue ¢pyHOaMEHTOB B rNMy60KMX KOT/I0OBaHaXx

13.1 TpeboBaHus HacTosAWEro pasgena PacrnpocTPaHAOTCS Ha MNPOEKTUMPOBaHME (OYHOAMEHTOB 34aHWin ©
COOPYXEHWA C MHOTrO3TaXHOM MNOO3EeMHOM 4YacTblo, YyCTpaWBaeMblx B rnybOKMX KOTNIOBAHAX OTKPbITbIM,
nony3akpbiTelM WA KOMOMHMPOBAHHLIM criocobamu, a TakXxe WX OCHoBaHwiA. K riybokMM OTHOCSITCS KOTNOBaHbI
rnybuHoii 6onee 5 M 6e3 yuyeta NpusIMKOB.

anIMe'-laHVIe - KOM6VIHI/IpOBaHHbII7I cnocob npegnonaraet O4HOBPEMEHHOE CTPOMTENbCTBO MOA3EMHOM 4YacTtu

nony3akpbiTblM cnocobom (Mo cxeme "CBEPXY-BHMU3") M HA3EMHOI YyacTy (MO TPALMUMOHHOW cxeme "CHU3y-BBepX") unu
no obuei cxeme "BBEPX M BHU3".

13.2 MpoekTMpoBaHne OCHOBaHWUIA N OYHAAMEHTOB B NyOOKMX KOTNOBaHax cnenyeT BbINONHATb B COOTBETCTBUM
¢ TpeboBaHunammu CI 22.13330, CIM 24.13330 1 HacTosIwero pasgena.

13.3 MNpwu NnpoekTnpoBaHUM PYHAAMEHTOB B ryHOKMX KOTNOBaHaX CleayeT y4uTbiBaTh:

- BO3MOXHOCTb W3MEHEHUs PU3NKO-MEXaHNYECKUX XapakTepUCTUK FPYHTOB MNpM KX BCKPbITUM 3a cYer
pas3rpy3kun, MexaHn4eckunx BO3[EeNCTBUIA, 3aMaynBaHnNS atMocpepHbIM ocadkaMu, NpoMopaxXmnBaHns,

- pasnuyme B XxapakTepHbIX pacyeTHbIX 3HAYEHUSX AedPOPMALMOHHBIX XapakTEPUCTUK rPYHTOB MPW UX pasrpyske
1 NMOBTOPHOM HarpyXeHuu;

- JedopmaumoHHble MpoLeccbl B OCHOBaHWW, CBA3aHHble C €ro pa3rpy3K0|7|, passnutne aTux npoueccos BO
BpeMeHN;

- W3MEHEHWs MOPOBOr0 AOABNEHWS B OCHOBaHWM B MPOLECCE CTPOMTENbCTBA WM B HavanbHbI nepuog
aKcnnyaTauuu;
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- BO3BMOXHOCTb Nnepenayn Ha qoyHOoaMeHTbl FOPU30OHTaNbHbIX HArpy3oKk;
- BINSIHWE orpaxaeHuin KOoTN0BaHOB Ha HanpsaXXeHHo-0edopMNpoBaHHOE COCTOSHME OCHOBaHNS (DYHOAMEHTOB;

- B/IUSHWE YCTPOWCTBA CBaWHbIX (PYHOAMEHTOB Ha HanpsaXeHHO-O0edOPMUPOBAHHOE COCTOSAHWE OrpaXeHuit
KOTnoBaHa;

- B3aUMHOE BNIUSIHNE Pa3HOBBLICOTHLIX YACTEN NPOEKTUPYEMbIX 06 bEKTOB;

- CTECHEHHblE YCNOBUS NPOM3BOACTBA paborT.

13.4 PacuyeT ocHoBaHWlii M pyHOAMEHTOB B rnybOKUX KOTNMOBaHax chefyeT BbINOMHATb MO ABYM rpyrnnam
npefenbHbix coctosHMin ULS n SLS, paccmatpuBas NpoekTHble CLeHapum, Kak ANns KpaTKOBPEMEHHbIX, Tak U Ang
JONITOBPEMEHHbIX MPOEKTHbIX CUTyauuii B Nepuoabl CTPOUTENLCTBA U 3KCMNyaTaumm COOpYXeHUS.

13.5 BO3MOXHOCTb MPMMEHEHUS pyHOaMeHTa TOro WAM MHOro Tuna, Kak npasvno, cnegyeT onpenensTb Ha
OCHOBaHMKU pacyeToB Mo JAegopmauusM. B 6GonbwuHCTBE cnyyYaeB B rnybokMX KOTNOBAHax PEKOMEHIYHTCS

PyHOAMEHTbI:

- N3 MOHOJMUTHbIX (pYH,EI,aMeHTHbIX NnnT;

cBaiHble, 06 beAVHEHHbIE MOHOIMTHBIM POCTBEPKOM;
- KOMBVHUPOBAHHbIE CBANHO-MNINTHbIE;
- Ha UCKYCCTBEHHOM OCHOBaHMU (HanpuMep, 3aKpenieHHOM U apMUPOBaHHOM).

Brbibop TUNa oyHOamMeHTa B KaXX40M MPOEKTe O0XKEH OCYIECTBNSTLCS HA OCHOBAHMUN TEXHKO-3KOHOMUYECKOT O
CpaBHEHWS BapnaHTOB.

MpuMeyaHus
1 TexHWKO-9KOHOMMYECKOE CpaBHEHWE BApWMaHTOB [HOSIXHO Y4YUTbIBATb CTOMMOCTb MOArOTOBKWM OCHOBaHWS,
yCTpOMCTBa rMapon3onsaumm, apeHaxa, BpEMEHHbIX KOHCTPYKUWIA, a TakXe OOMNOAHUTENbHbIe 3aTpaThl, CBA3aHHbIe

CO CTeCHEHHbIMM YCNOBUAMU CTpPpOUTENbCTBA.

2 B psine cnyyaeB B KayecTBe (PyHOAMEHTA, a TakXe Hecywel KOHCTPYKUMM LenecoobpasHo MCcrnonb3oBaTb
orpaxAeHue KoTnoBaHa Tuna "cteHa B rpyHTe" (TPaHLWehiHoro Tuna nunm U3 ceKylumxcst caan).

13.6 lMpu HanMuMM HUXe OTMETOK OHA KOTNoBaHa cnabblX UM TEXHOreHHbIX TPYHTOB CnedyeT paccMartpuBatb
BapWaHTbl UX 3aMeHbl, 3aKPENNEHUst NN NPope3kn yHaaMeHTaMu.

13.7 TMpu NpoeKkTMpOoBaHWM YHOAMEHTOB B TNyboOKMX KOT/NOBAHAX B pPsAe Cly4aeB crnegyeT YyyuTbiBaTb
NOAHSATUE [HA KOTNOBAHA, CBA3AHHOE C YMEHbLEHNEM 30 EKTUBHBIX BEPTUKANbHBIX HANPSXEHNI B OCHOBAHWN.

[MogHATMe gHa KoTnoBaHa cnenyet yu4nTbiBaTb:
- NpY HANN4YNN B OCHOBAHUUN TINHUCTbLIX TPYHTOB, CKJIOHHbIX K ANUTENbHbIM AedoopMaLnam;

- NP CTPOUTENbCTBE MONY3aKpPbITbiM CNOCOOOM MO cxeme "CBepXy-BHM3" C NPUMEHEHUEM MPOMEXYTOYHbIX Onop
nepexkpbITUiA.

MpumeyaHns

1 Cne,uyeT Y4nTbIBaATb, YTO NOOHATME OHA KOT/I0OBaHa NpoucXxogmnT HepaBHOMEPHO B NnaHe, noCTurasd MmakCumyma
B LLEHTpe KOTNnoBaHa 1 yMeHblasACb K ero rpaHumuam.
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2 lNMoobem gHa koTnoBaHa pekoMeHOyeTCca y4dumTbiBaTb C MOMOLWbIO YMCNEHHOro MoaenunpoBaHMA MeTodO0OM
KOHEYHbIX 3JIEMEHTOB.

13.8 Pacyet no gedoopMaumsiM OCHOBaHWA M doyHOAMeHTOB B FnyboKMX KOTNOBaHax crneayeT BbIMOMHATH,
paccMaTpvBasi COBMECTHyl0 paboTy cucTteMmbl "OCHOBaHMWe - PYyHOAMEHT - COOPYyXeHue" C y4yeToMm
nocnenoBaTe/ibHOCTU Pasrpysku N Harpy XeHust OCHOBaHWUS.

XapaKTepI/ICTI/IKI/I XECTKOCTU OCHOBaHWs, NpUMEHsAeMble B pacyeTax C NoMOLbi0 KOHTaKTHbIX Modenein, cnenyer
onpenensatb C Y4yeToM MNNaHOBOA HEOOHOPOOHOCTU B rEOSIOrMYECKOM CTPOEHUM nowankym CTpouTeNnbCTBa,
M3MeHeHNsa nedopMauMoHHbIX XapakTepuCTUK FpyHTa MNpu 3KCKaBaUUW KOTNOBaHA, & TakXe YPOBHA HaArpyaok,
nepenaBaembiXx COOpPYyXeHnem Ha OCHOBaHWe. CneuyeT aHanu3upoBaTb YyBCTBUTENbHOCTb MPUMEHSAEMbIX MOJenen
MO OTHOLWEeHWNIO K BO3SMOXXHbIM Bapmnaunsam XxapakTepucTtnk XeCcTtkoCT OCHOBaHUA.

MpumeyaHve - CnefyeT yyuTbiBaTb, YTO pacyeTbl OCALOK HE SIBAATCS TOYHbIMU. [puMHMMaeMble NPOeKTHble
peleHnst No yCTPONCTBY PYHAAMEHTOB OOMXKHbl YYNTbIBATb BO3MOXHbIE OTK/IOHEHUS peasibHbIX 3HaYeHUn ocanok oT
pacyeTHblx. [pu  3HAYMTENbHOW  YyBCTBUTENBHOCTU  PaCYeTHbIX MOAENei  PEeKOMeHIOyeTCsl  MNMPUMEHSITb
HabnopatenbHblli MeTog (CM. 7.7).

13.9 [1ns onpepeneHusi xapakTEPUCTUK XECTKOCTM OCHOBaHWUS BONN3M orpaxJatolwmx KOHCTPYKLUMIA KOTNoBaHa
pPEKOMEHAYEeTCS MPUMEHATb YUCNEHHOE MOLENVPOBAHUE METOAOM KOHEYHbIX 31EMEHTOB. [lonyyYeHHble 3HaYeHus
XapakTepUCTUK XECTKOCTW OCHOBaHWS [OMnyckaeTcsl MNpuUHUMatb B pacyeTax, OCHOBAHHbIX Ha MNPUMEHEeHUU
KOHTaKTHbIX MOLOENEN.

13.10 B cnyyae ecnu Ha npoekTMpyeMble (oyHOAMEHTbl B KOTIOBAHAaX nepenatoTCcsl ropu3oHTanbHble Harpysku
OT AaBNeHns rpyHTa Ha NOANOPHbIE CTEHbI, CNeayeT BbINONHATb UX pacyeThbl N0 npefenbHbiM coctosHuaM GEO, STR
n EQU.

MpoBepky paBHOBECUS COyHOAMEHTa wunuM 4Yactu coopyxeHus (EQU) cnemyeT BbINONHATbL AN MPOEKTHbIX
CUTyauuii CTPOUTENBbHOrO NMepuoaa, HampuMmep Npu onMpaHWM Pacnopok WAM MOAKOCOB OrpaXAeHusl KOTioBaHa
HEMOCPEACTBEHHO Ha dyHOameHT. [lns 3Toro AonxHa OblTb pacCMOTpPeHa BO3MOXHOCTb MOCKOrO chaBura
oyHOaMeHTa Unu pparMeHTa coopyXeHus no NoAroTOBKE UM NO rMAPOU30NSLUOHHOMY CIOHO.

13.11 Ons n3bexaHusi BO3HUKHOBEHWS B (PyHAAMEHTax 60bWMNX NNAHOBbLIX PA3MEepPOB 3HAYUTENbHBIX YCUWA OT
TEMnepaTypHO-KIMMaTMYECKMX BO3LEVCTBUI U HEPaABHOMEPHbLIX 0CAAOK B NMPOEKTe AOMNyckaeTcs npeaycMaTpuBaTth
paspesky yHOAMEHTHbIX MAAT U POCTBEPKOB BPEMEHHBIMU LedhopMaLMOHHbIMK WwBaMu. Mpy 3TOM B MnpoekTe
LOJNIXHbl ObITb YKa3aHbl YCNOBUS UV NEPUOL 3aMblKaHUS! BDEMEHHbIX LIBOB.

MpumeyaHus

1 Kak npaBuno, 06eToOHMpOBaHNE BPEMEHHbIX WBOB CleayeT MpedycMaTpuBaTtb MOC/Ae CO34aHWUsl 3aMKHYTOro
TEMNEPATYPHOro KOHTypa B MOA3EMHON YacTu 34aHWs UNU peanu3aumn 3Ha4YMTENbHOW 4acTW MPOrHO3MPYEMbIX
0Cafok B COOTBETCTBUM C TPeOOBaHMSIMU NPOEKTA.

2 3ambikaHne BPEMEHHbIX WBOB MPU CTPOUTENbCTBE HUXE YPOBHA MNOO3EMHbIX BOO cnenyet OOMNOSIHNTENIbHO
yBA3bIBATb C HeobXoANMOCTbI0 pa6OTbI BOOOMNOHN3NTENNIbHbIX CUCTEM.

13.12 lMpu ycTpoicTBe PyHOAMEHTOB B rNybOKMX KOTNOBAHAaX, 3KCKaBaUMs KOTOPbIX B MiaHe BbIMOJHAETCS
HEeCKONbKUMK aTanamu, WNM BO3BELAEHME KOHCTPYKLMIA PasfnyHbIX CEKLUUA MPOUCXOANT HEe OJOHOBPEMEHHO,
HeobXx0AMMO yYnThIBATb MNOCNEeA0BaTENbHOCTb NPOU3BOACTBa PaboT npu Bbibope NPOEKTHLIX CLieHapues.

B npoekTe HONXHbl ObiTb yKasaHbl LOMYCTUMble 3HAYEHUSI CTPOUTENBHOrO MPEBLIWEHNS 3TAXHOCTW OOHOWA
CceKkumMn Hap Opyroin B mpouecce npoussBofactea pabot. [onycTMMble 3HAYEHWUS MPEBLIWEHNS 3TaXHOCTW chenyeTt
HasHayaTb U3 ycnoBusa obecrneyveHus OONYCTUMbIX OCAOOK W LedhopMmauuii, a TakXe NPOBEPKU BO3MOXHOCTU
NOKanbHOro paspyLeHnst OCHOBaHWS (MOTepu Hecyle cnocobHOCTM) NoA kpaeM Hanbonee HarpyXeHHOW CEeKLUN.

BHuMaHwue! lokyMeHT BKJIlOYEH B floKa3aTesbHyo 6a3y TEXHUYECKOro pernamMmeHTa. [JonosHNTeNbHY0 MHPOPMaLMio CM. B sipibike "lMpuMeyaHmna”
NC «TexakcnepT: 6 nokoneHne» NHTpaHeT



CIM248.1325800.2016 Coopy»xeHns noa3emMHsble. [paBuia NpoeKTMpoBaHNS CTtpaHunua 55
CI1 (CBoag npaBus)oT 16.06.2016 N 248.1325800.2016
lMpumeHsaeTca c 01.09.2016

13.13 MNpw NpoekTUpoBaHUN PYHOAMEHTOB MOA3EMHbBIX COOPYXEHWIA, YCTpaANBaEMbIX MOY3aKpPbITbIM CNOCOOOM
no cxeme "CBepxy-BHWU3" UM KOMOVMHMPOBAHHBLIM CNOCOBOM MO cxeMme "BBEPX U BHU3", CneflyeT yYynTbiBaTb NPOEKTHbIE
cLeHapun, Hanmume BpeMeHHbIX W NOCTOAHHbBIX OMOpP, a TakXe UX KOHCTPYKTUBHYIO CBA3b C (PyHOaMEeHTaMu.

MpumeyaHne - lpu pacyete 3arnybneHHOro COOPYXEHUSI Ha SKCMyaTauuMoHHble Harpy3kum Heobxoaumo
YyUMTbIBATb XECTKOCTb YaCcTei BpeMeHHbIX OMop, OCTABNSAEMbIX HVXE NOAOLLIBbI MOCTOSAHHbLIX OYHAAMEHTOB.

13.14 Tlpu NpPoeKkTMpOBaHUM CBalHbIX PYHOAMEHTOB CrnedyeT Y4YuTbiBaTb Crocob KpenneHusl orpaxneHus
KOTNOBaHa M BO3MOXHOCTb BbINOSHEHWS CBaiHbIX paboT B KOTnoBaHe. lNpu NMpMMEHeHWM pacrnopHbIX CUCTEM UK
HEBO3MOXHOCTU crnycka KpynHorabaputHoii BypoBOi TEXHWMKU B KOTNOBaH creayeT mnpeaycMatpuBaTbh MPOEKTOM
BbINONHEHWE CBalHbIX PaboT C MOBEPXHOCTH.

13.15 Hecywyo cnocobHOCTb cBaiHbIX (PYHOAMEHTOB, YyCTpauMBaeMblx B rnyboKMX KOTHOBaHax, cnegyet
onpenensitb ¢ y4eToM 3arnybneHusi ot NOBEPXHOCTU ronoB ceai B cooteeTcTBumM ¢ Cl 24.13330.

3HayeHne Hecywer CnocoOHOCTM CBail  LOMycKaeTCsl YTOYHATb Ha OCHOBAHUM  3KCMEPUMEHTAsIbHbIX
NccnenoBaHwi, YACNEHHOro MOAENVPOBAHNS UM KOPPEKTUPYIOWNX 3aBUCMMOCTEW, NONYYEHHbIX B COOTBETCTBUN C
COMOCTABMMbIM OMbITOM.

13.16 MNpwu pacyeTe PyHOAMEHTOB NOA3EMHbIX YacTeid COOPYXEHWIA, PACNONOXEHHbIX HAXE YPOBHS MOA3EMHbIX
BOL, cnedyeT yuuTbiBaTb OaBneHWe MoA3eMHbIX BOA MOL NOAOWBOWA oyHOameHTa B Hanbonee HebnaronpusTHbIX
coyeTaHmax Harpysok.

13.17 [Npy NpOEKTMPOBaHNMN KOHCTPYKUMIA CPyHOAMEHTOB B rnybokMx KOTNOBaHax cnemdyeT npedycMatpuBatb
pelweHns, MNo3BonloWmMe HaOeXHO W TEXHONIOrMYHO BbIMOMHUTL TMAPOM3ONALMIO MOA3EMHbIX YacTen 3haHui u
COOpPYXEHWNIA.

13.18 [lpu nNpoeKTMpOBaHUM CBaiHbIX U KOMOUHMPOBAHHbLIX (PYHAAMEHTOB B rnyboKMX KOTNOBaHax [Ans
obecneyeHnss HadeXHbIX PeWweHnin rnapom3onsauMn LOMyckaeTCs He 3aBOAMTb TONOBbl CBail B POCTBEPK WM
dOyHOAMEHTHYIO MAUTY.

MprmeyaHve - [lonyckaeTcs No ronoBam CBaii BbINOMHATb HETOHHYIO NOArOTOBKY TONWMHON HEe MeHee 200 MM, Mo
KOTOPOW YyCTpamBatoTCA TMOPOU3ONALUMOHHBLIA CNOA WM ero 3awuTtHas nogrotoska. [10 3awmMTHOM NOAroTOBKE
BbIMOJIHAIOT apMMPOBaHHbIE POCTBEPKM UK YCTpanBaloT QOYHAAMEHTHYIO NNTY.

13.19 lMpu NpoeKkTNpoBaHUN CPYHOAMEHTOB B KOT/IOBaHaX PSOOM C OXPaHHOW 30HOW MeTpononuMTeHa cnenyeTt
yunTbiBaTb BUOPALMOHHbIE BO3OEACTBUS U BO3MOXHOCTb WX OUTENbHOrO BAUSIHUS Ha CHUXEHUE MexaHW4yecKux
XapakTepUCTUK TPYHTOB, BMOpPAULMOHHOE YMNOTHEHUE PbIXbIX MEecKoB. YpoBeHb BMOPAUMOHHBIX BO3OEWCTBUIA
cnellyeT nNpOrHO3MpoBaTb [PacyeTOM U OKOHYaTEeNbHO YCTaHABNMBATb OKCMEpPUMEHTaNbHbIM MyTeM nocne
BbINMONHEHNS 9KCcKaBauuy KOT/IoBaHa.

14 MNpoeKkTMpoBaHMe TOHHenen
14.1 TpeboBaHWsl HaCTOSAWEro pasfenia pPacrnpoCTPaHSTCA Ha MPOEKTUPOBAHME TOHHENEeN U TOHHENbHbIX
COOPYXEHWi1 (Aanee - TOHHeNN) pa3NMYHOro Ha3HavYeHUs, yCTPanBaeMblx 3aKpbiTbIM CNOCOOOM.

MpoekTUpoBaHWE TOHHENE, yCTpauBaeMblX OTKPLITBIM WM MONy3akpbiTblM criocobamu, cnenyeT BbINONHSATL C
yyeToMm pasgenos 11, 15 a Takxe 14.2.

14.2 [pun NpoekTUpOBaHNN TOHHENEN NOMMMO HaCTOSAWeEro pasaena cneagyet pykosoactesosatbcs Cl143.13330,
CMn 102.13330, CI 120.13330, CIl 122.13330 u cBomom npaBun [6] B 3aBUCUMOCTM OT (QYHKLUMOHANBHOrO

Ha3Ha4yeHuns TOHHenNs.

14.3 MpoekTHble peleHns OoNXHbl 0becneynmBaTtb NPOYHOCTb, YCTONYMBOCTb, MPUrOAHOCTL K 9KCMayataumm u
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LlONITOBEYHOCTb KOHCTPYKTUBHBLIX 3/IEMEHTOB TOHHENEN, YCTOWYMBOCTb OCHOBaHWi, 6€30MacHOCTb BbIMOHEHUS
CTpouTENbHbIX pPaboT, HOpManbHbIE YCNOBWS SKCMyaTauMn OKpyXalowen (pacrnofioXeHHOW Hah TOHHENeM)
3aCTPOMKN M OTCYTCTBME BPEAHbIX BO3AEVCTBMUIA HA FE€0NIOrMYECKYIO U TMAPOre010rM4YecKyto cpeabl.

14.4 K reoTexHM4Yeckmm 3agadyam npoekTMpoBaHUs TOHHENER cnenyeT OTHOCUTD:

- BbIOOp 04epTaHMs NONepeyHOro CeYeHNs TOHHENS 1 rNy6uHbl ero 3anoXeHus;

- BbIBOp crnocoba NpoxoaKu 1 YyCTPONCTBa KOHCTPYKLNIA TOHHENS;

- onpegneneHne HeobxoAMMOCTN 1 KOHCTPYKTUBHbBIX MapaMeTpOB BPEMEHHO KPenu TOHHENS;

- onpeneneHne KOHCTPYKTUBHbIX NapamMeTpoB NOCTOSIHHON 064eNKN TOHHENS;

- OLIEHKY BJIUSIHUS CTPOUTENbCTBA HA OKPYXalolmne cpeny 1 3aCTPOWiKy;

- BbIOOp CpencTB 1 pa3paboTKy NporpamMMbl KOHTPONS U MOHUTOPUHTa.

14.5 BHyTpeHHue pasMmepbl MOMEpeYHbIX CEeYEHU TOHHEeNehn W MPUTOHHENbHbIX COOPYXEHWA cnepyet
onpenenstb B 3aBUCUMOCTM OT MX (PYHKLMOHANbHOroO HasHayeHusi. B 6onbwMHCTBE cnyyaes cnepyeT NpUHUMATb

POpPMy MOMEPeyYHOro CeYeHNs TOHHENen KPyroBoro Uayn CBOAYATOro 04epTaHUs 1 ONpeaensiTb PacyeToM.

14.6 Matepuanbl n Tin obmenku cnepyet BblbupaTtb B cootBetctBuMm ¢ CIM 102.13330, CM 120.13330, CIl
122.13330 B 3aBMCMMOCTM OT (PYHKLMNOHANBHOro Ha3Ha4YeHNsa TOHHENS.

14.7 Cnocob NpoXoaKu TOHHENS W rOpHOMNpoXoayeckoe obopynoBaHWe crenyeT BbibupaTb B 3aBMCUMOCTM OT
WHXEHEPHO-TEONOrMYECKNX W TUAPOreosIorMYeckx YCNOBUA MO Tpacce TOHHENs, WX W3MEHYMBOCTW, rnybuH
3aNI0XEHNS TOHHENSs, ero MOMepeyHbIX pPasMepoB U (POPMbl, YCNOBUIA FPaLOCTPOUTENBHOW W 9KOMOrMYeCKOM
CUTyaLMn, OLLEHKM PUCKOB, a TaKXXe Ha OCHOBaHMMN TEXHNKO-3KOHOMMYECKOr0 COMOCTaBNEHUSI BAPUAHTOB.

MpuMmeuyaHne - B ropoAckux ycnoBuax LONS YCTPOWNCTBA TOHHENEN non 3acCTPOEHHbIMA TEPPUTOPMSMM
pekoMeHayeTCcs MPUMEHATb MeXaHU3VWPOBAHHble LWMTOBbIE KOMMMEKChbl C YpaBHOBEIMBAHVMEM [OaBNeHUs B
Npn3aboiiHol 30He C NMOMOLbIO FMAPaBINYECKOro UM FPYHTOBOro Npurpyaa.

14.8 MNpouecc NPoeKTUPOBaHUS LONXEH OblTb OCHOBAH Ha pe3ynbTaTax MHXEHEePHO-re0N0rMYecknx N3blCKaHui,
BbINONHEHNN PacYeToB, pPe3ynbTaTax 9KCMepPMMEHTalbHbIX paboT, y4eTe COMoCTaBMMOro OnbiTa CTPOUTENbCTBA B
CXOXMUX WHXEHEPHO-Te0NOrMYECKUX YCNOBUSAX, pe3ynbTaTtax HaTypHbIX WU3MeEpeHuin u HabniopeHud B npouecce
nposeneHns pabor.

14.9 Tpu NPOEKTMPOBaAHUN TOHHENEN cnemyeT BbINOMHATb pacyeTbl UX KOHCTPYKUWMA WU OCHOBaHWA Mo OBYM
rpynnam npegenbHblx cocTosHu - ULS wu SLS, paccmaTtpmBas BCE BO3MOXHble KpParkOBPEMEHHbIe U
JONITOBPEMEHHbIE NPOEKTHbIE CUTYaLMN N NX CLLEHapUKN KaK B CTPOUTENbHBIN, TaK U B 9KCMNyaTaLMOHHbIV Nepuoa.

14.10 Mpun npoekTUpoBaHMN LONXHbI BbiTb PACCMOTPEHbLI, KAaK MUHUMYM, CNemyowme NpoekTHbIE cUTyauum u
npenenbHble COCTOSAHWSA, COOTBETCTBYIOIWME NEPUOAY CTPOUTENBCTBA TOHHENS:

- paspylleHne OCHOBaHWS (BbiBan) Npu He3akpenneHHOW Uiy HeJoCTaTOYHO 3akpenfieHHoi nnowann B 3aboe
nnu ceoge ToHHens (GEO);

- NoCTynyeHve NoA3eMHbIx Boa B 3aboe unm ceome ToHHens (HYD);

BcnnbiTve ToHHens (UPL);
- paspyLeHue, noTeps yCTOMYMBOCTU MW HeAonycTuMbie aedhopmaumm spemeHHon kpenu (EQU, STR, SLS);

- paspylleHne, mnoTeps YCTOWYMBOCTM WM HEeAonycTuMble nedpopmauun yctpavBaemoin obmenku unm ee
dparmeHTa (EQU, STR, SLS);
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- HeponycTumble aedoopMaumy rPyHTOBOro Maccusa, OCagky MOBEPXHOCTW UKW Jedpopmaunn oKpyXarolwein
3acTtporikn (SLS);

- HepoCTaTo4YHoEe MM N3bbITOYHOE JaBneHne Npurpysa B Npu3aboiiHoW kaMmepe MexaHW3UPOBAHHOIO LWMTOBOrO
komnnekca (GEO, SLS);

- HelocTaToYyHoe NN M3bbITOYHOE AaBneHue WMToBbIX JoMkpaTtos (GEO, SLS);
- HeocTaToyHoe 1N n3bbiTOYHOE AaBNeHne HarHeTaHus pacTeopa 3a 06aenky (GEO, SLS).

14.11 B npoekTe [OMXHbl OblTb PACCMOTPEHBI, KaK MAHUMYM, CNeayoWmMe NPOEKTHbIE CUTyauMn 1 npeaenbHble
COCTOSIHMS, COOTBETCTBYIOLME NEPMOLY SKCMAyaTauMm TOHHENS:

- paspyleHne nnm noTeps yctonunsoctn obaenku toHHens (EQU, STR);

- N30bITOYHbIE HANPAXEHUs B anemMeHTax 06aenku ToHHens (STR, SLS);

- YypeaMmepHble nedopmaunn obaenkm ToHHens (SLS);

- MOTEpPS repMeTMYHOCTM TOHHenNs (SLS, HYD);

- NOTeps aKCnnyaTaumoHHbIX KayecTB TOHHens (SLS);

- BcnnblTue ToHHens (UPL);

- N3BMEHEHMS rMaOPOreonorMYecknx yCcnoBuin B pesynbtate ctpontenbctea (SLS, HYD);

- HeponycTumble aedoopMaumy rpyHTOBOro Maccusa, OCagku MOBEPXHOCTW WKW Jedpopmaunn oKpyXarolwein
3acTtporiku (SLS);

- KOPPO3K4, BbiI3BaHHAsA arpeccmBHOn cpenoi (SLS).

14.12 PacyeTHble MoLenu, Ha OCHOBAHUWM KOTOPbLIX ChefdyeT BbIMONHSATb MPOEKTMPOBAaHWE, MOMUMO OBWMX
TpeboBaHuii pasnena 8 [ONXKHbl yYNTbIBATD:

HEOAHOPOOHOCTb reoIorMYeckoro CTPOeHMs BO/b TPacChl MPOTSXEHHOrO COOPYXEHWS;

HayanbHOe HanPs>XXeHHO-0ePOPMMPOBaHHOE COCTOSIHME TPYHTOBOrO MaccuBa;

nopoBoe nasJjieHne B rPyHTOBOM MaccuBe;

HapyLeHNs CTPYKTYpPbl FPYHTa B 3aBUCUMMOCTIM OT cnocoba pabor;

BNUsiHME crnocoba paboT Ha N3MeHeHMe HamnpsX eHHO-AeOPMNPOBAHHOIO COCTOSIHUS FPYHTOBOrO MaccuBa;

MPOCTPaHCTBEHHbBIV XapakTep 3a4ayu NPy CONPSXXEHUN TOHHENbHbIX KOHCTPYKLNIA;

NPOCTPAHCTBEHHOE 1 BPEMEHHOE YepeaoBaHme aTarnos Npov3BoacTBa paborT;

Hanunyve UM oTCYTCTBUE YCIOBUI CUMMETPUU;

B3aMMHOE BNnsAHME paaoom pacnosioXeHHbIX TOHHENEN;

TemnepartypHblil peX1M B TOHHENE Mpu ero aKcryaraumm.

14.13 lNpn NpPoekTUPOBaHUMN TOHHENEN Ha TEPPUTOPUAX C MPOSBAEHUAMU OMACHBIX UHXEHEPHO-reoorMyeckmx
NnpoLLeccoB crelyet B MpoekTe npedycMatpvBatb MeponpusaTAS Mo 3alinTe TOHHESNbHbIX KOHCTPYKUMIA OT Takux
NnpoLEeccoB.

MpumeyaHns
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1 [pu nNpoekTMpoBaHWM TOHHENEN Ha TEPPUTOPUSX OMaCHbIX M MNOTEHUMANbHO OMacCHbIX B OTHOLWEHUU
NPOSIBIEHNS KAPCTOBO-CYyddO3MOHHbIX NpoLeccoB (ana ycnosuii r.Mocksbl - npunoxeHune B) B kayecTBe 3alMTHbIX
MEepPONpPUATUA [OMNYyCKaeTCs UCMNONb30BaTh TAMMOHAX KapCTYOWMNXCA OTNOXEHUIA.

2 lMpun NpoeKkTUPOBaHWM NOPTANOB TOHHENEW Ha TEPPUTOPMUSIX C OMON3HEBOW OMacHOCTbIO (LNS YCNOBWiA
r.MockBbl - npunoxeHve ) B nNpoekTe cnepyeT npedycMaTpuBaTb MPOTUBOOMOJI3HEBLIE COOPYXEHUS U WHble
MEPONPUATUS, UCK/KOYatoWMe BO3MOXHOCTb ak TUBM3ALLMM ONON3HEN.

14.14 [1ns pacyeToB YCTOWYMBOCTM OCHOBaHWSA MpW He3akKpenneHHoi nnowaan B 3aboe Wunu cBoge TOHHENs
(GEO) ponyckaetcs NpUMEHSATb METOAbl TEOPMM MPEOENbHOrO0 PaBHOBECUS WAN YMCIIEHHOrO MOIENNPOBAHUS,
HanpvMep MeTol KOHEYHbIX 3N1eMeHTOB. PekoMeHayeTCs BbIMONHATb pacyeT Ha OCHOBaHMM TPEXMEPHbIX MoAenen,
YUMTbIBAIOWNX NPOCTPAHCTBEHHOCTb 3a4auN.

Mpv BbLINOMHEHUM pacyeTOB [OMYCKaeTCs MPUHMMATb, YTO JaHHas MpOoeKkTHas CcuTyauus sBnsieTcs
KpaTKOBPEMEHHOM.

MpumeyaHve - MeTonamm YMCNEHHOrO MOLENUPOBAHWSA AOMNYyCKaeTcs ONpenensaTb BPeMs, B TeYeHne KOTOpOoro
4acTb HEMOLKPENNEHHOW BbIPABOTKN MOXET COXPaHSATb YCTONYNBOCTb.

14.15 MNpy HemocTaToYyHOM YCTOMYMBOCTW OCHOBaHWsl B 3aboe W/vnu CBOOE TOHHENs MPOEKTOM LOMycKaeTtcs
npepycMaTpueaTth cneumanbHble MeToabl paboT, MO3BONSAOWME NOBLICUTL YCTOWYMBOCTbL FPYHTOBOr0 Maccuea, Takmne
KakK 3aKkpenfieHne rpyHToB, apMUPOBAHWE FPYHTOB, BOAOMOHMXEHME, 3aMopaxuBaHue rpyHToB. [MpoekTupoBaHue
cneumnanbHblX MeTOA0B paboT cneayeT BbINONHATE B cooTBeTcTBUM ¢ CIM 120.13330 1 nHCcTpyKumeii [7].

Lns NpUHATUS peleHns o LenecoobpasHOCTU NPUMEHEHNS CrieumanbHbiX MeToaoB paboT cnesyeT BbIMONHUTD
pacyeTHYIO OLEHKY BNUSIHUS 9TUX paboT Ha OKpyXarolme cpeny 1 3acTPOViKy.

14.16 BepTukanbHoOe W ropusoHTanbHOEe OaBNEHWS Ha BPEMEHHYIO Kperb B YCTONYMBBLIX WAW 3aKpernneHHbIX
rpyHTax pekoMeHoyeTcs onpenenstb C MOMOLbIO YACNEHHOrO MOLENUPOBAaHWS, paccMaTtpmeas KpaTkoBpPeMeHHble
MPOEKTHblE CUTYyaLNN.

B ycnoBusix, COOTBETCTBYIOWMX BO3MOXHOCTW CBOLO0OPA30BAHUS B FPYHTOBOM MaccuBe, LOMYyCKaeTCs Takxe
onpenensiTb BepTUKanbHOE LABNEHUE HA BPEMEHHYI0 Kpenb Kak paBHOMEPHO pacnpeleNeHHylo Harpysky oT Beca
cBoga obpyweHus.

MpumeyaHne - 3Ha4YeHNs Harpy3oK Ha BPEMEHHYIO Kpernb npu CBoA00OpasoBaHnM AonyckaeTcs onpenensitb kak
[N NOCTOSIHHbIX 06aenok B cooTBeTcTBMM ¢ CIM 102.13330, CIM 120.13330, CI1 122.13330 ¢ y4yeToM KoadppulmeHTa
ycnoBuit paboTsl v; =1,0, COOTBETCTBYIOWErO KPAaTKOBPEMEHHOW NPOEKTHOW CUTYaUnK.

14.17 PacyeT BHYTPEHHUX YCUAWUiA, ycTonumsocTn u gedopmaumii (EQU, STR, SLS) KOHCTpyKUMA BpEMEHHOM
Kpenu cnepnyeT BbINOSHATE TEMU X€ METOAAMM, YTO M NMOCTOSIHHOW 064enkn ToHHens (14.20).

MpPOYHOCTb CeYeHuidi 1 y3n0B KOHCTPYKTUMBHBIX 3NIEMEHTOB BPEMEHHOW Kpenu crenyeT MpPOBepsiTb COrfacHo
yKasaHusM COOTBETCTBYIOIWMX CBOAOB NPABWA B 3aBUCUMOCTM OT MaTepuana KOHCTPYKLWIA.

14.18 Pacuet ToHHens Ha scnnbiTne (UPL) n NnpoBepKy BO3MOXHOCTY MrMAPaB/IMYECcKOoro paspyLweHnst OCHOBaHMs
(HYD) kak Ons CTpPOMTENbHOro, Tak M ANS SKCMnayaTtauMoOHHOro nepuofa cnefyet BbIMOMHATb B COOTBETCTBUM C
nonoxeHusamu pasgena 16.

14.19 B KOHCTPYKUMSIX MOCTOSIHHBIX 064€NOK TOHHeNei LoryckaeTcs npeaycMatpuBaTth AedOPMaUVOHHbIE U
TemnepaTtypHO-ycanoyHble WBbl.

JedopmMaunoHHble WBbI cnegyeT npegycMatprBaTtbh, Kak NpaBuio, B MecTax Pe3kux W3MEHEHWU WHXEHEePHO-
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reonornyeckumx YCJ'IOBVIVI Nno Tpacce TOHHEeNA.
KOHCprKLI,VIFI WBOB A0NIXHa obecneymBaTb repMeTn4yHOCTb TOHHENA.

14.20 PacuyeTHble MOaenn NocTosiHHbIX 064enoK cnenyeT paspabaTtbiBaTth C y4eTOM NPOEKTHOro TpeboBaHms - No
BCEMY KOHTYpPY 064enKun 0onXHO 6biTb o6ecrnedyeHo ee NNOTHOE NPUMbIKAHNE K TPYHTY.

14.21 PacyeT BHYTPEHHUX YCUNUIA, ycToumMBoCcTM 1 gedoopmaunii (EQU, STR, SLS) KOHCTPYKLMIA NOCTOSHHOW
obLenky TOHHeNsl PEKOMEHOYETCS BbINOMHATL C MOMOLWbIO YUCIEHHOrO MOLENVPOBAHUS C MPUMEHEHNEM METOLOB,
OCHOBAHHbBIX Ha MOLEensx ChnnowWwHOW cpedbl. Harpysku, nepepnaBaemble HEMOCPEOCTBEHHO Ha 06QEnky, B 3TWX
cnyyasx OMpenenstoTcs B pe3ynbTate pacdeta B3aMMOAENCcTBMS 0OOENKM C TFPyHTOBbIM MaccusoM. [lpu
HeobXx0AMMOCTUN AoNycKaeTCs NPUMEHATb KO3 PULIMEHTBI HAAEXHOCTN MOLENMN.

B npocTbix cnyyasix AonyckaeTtcst NMPUMEHSITb YUCNEHHble MOLENU C 3aLaHHON Harpyskol, OCHOBAHHble Ha
MONOXEHUSX CTPOUTENbHOW MexaHuku. B aToM cnydyae cnepyeT BbIMOMHSATL pacyeTbl C MPYMEHEHUEM KOHTaKTHbIX
MoLenei CTepXXHeBbIX KOHCTPYKLMIA HAa OCHOBaHUW, OMNMCbIBAEMOM KO3 PULIMEHTOM Yrpyroro oTnopa.

14.22 Tpu npvMeHeHWn B pacyeTax 0BAeNoK TOHHENEW KOHTAKTHbIX MOAENER 3HAYEHUS OABNEHUS FPyHTA Ha
obnernky cnegyet onpenensitb B cootsetcTBum ¢ CM 102.13330, CM 120.13330, CM 122.13330 B 3aBMCUMOCTK OT
OYHKUNOHANBHOrO HAa3HAYEeHNS TOHHENS.

3HayeHnst KoaPPMLIMEHTOB HaLEeXHOCTU MO Harpy3kam vy, MpYMEHsieMble B pacyeTtax no nepsoi rpynne
npenenbHbix coctosHuii (ULS), npuseaeHsl B npunoxeHun L.

14.23 O6penkn TOHHENen cnepyeT pPacCYATbiBATb C  YYETOM HENVHERHbIX Ae(OPMALMOHHbBIX CBOMACTB
mMarepuanoB KOHCTPYKUMUiA. Ha HayanbHbIX CTagnsax NpoekTUPOBaHMS OONyCKaeTCs ONpeaensatb yCUnns B aeMeHTax
KOHCTPYKUMA 1 nxX gedoopMaumy Ha OCHOBAHWWN MPUMEHEHUS NNHEWMHbIX 3aBUCUMOCTEN MeXOy HanpsaXeHuamun u
Jedopmaumsamu.

14.24 MpoyYyHOCTb ceyeHuii oboenky TOHHENs cnepyeTt MPOBEPSiTb COrnacHo TPeboBaHWSM COOTBETCTBYIOLWMX
CBOLOB Npasvi B 3aBUCMMOCTU OT MaTepmana KOHCTPYKLUIA C yH4EeTOM 3HAYEHUIA KO3PULIMEHTOB ycnoBuli paboTsl
¥4, yKasaHHbix B Cl 102.13330, CI1 120.13330, CIM 122.13330.

14.25 lMpoeKkTHble peleHns TOHHeNen He AOMXHbI 0Ka3blBaTb HEraTMBHOIO BAUSIHUS Ha 302HUS U COOPYXEHNS
oKpyxaroliei 3acTpoiku. Mpun paspaboTke NpoekTa cneayeT BbiMONHATb FEOTEXHUYECKMIA MPOFHO3 B COOTBETCTBUN C
pasgenom 9.

Mpw BBLINOAHEHWU FEOTEXHWYECKOro MPOrHO3a YUCNEHHBIMU METOLAMW OOMYyCKAeTCs yuuTbiBaTb BO3OENCTBME
YyCTPOWCTBA TOHHENS HA W3MEHEHWE Hanpsi>XeHHO-AePOPMMPOBAHHOIO COCTOSIHUSI TPYHTOBOrO MaccuBa W
aKCNNyaTUPYEMbIX COOPYXEHUIA NyTEM NPUMEHEHNS anropuTMa, Mogenupytowero nepebop rpyHTa npy Nnpoxoake.

PacueTHoe 3HayeHne nepebopa rpyHTa cnemyeT ycTaHaB/IMBATb Ha OCHOBaHWM COMOCTABMMOrO OnbiTa U
KOPPEKTUPOBATb ero B NPOLIECCe BbIMONHEHUS TOHHENeNnpPoXoa4eckux paboT, NpuMeHss HabnoaaTenbHbIi MeTo .

14.26 "'maoporeonornyeckme pacyetbl, BKIOYas NPOrHO3 U3MEHEHWU rMAPOreonornyeckmx yYCrnoBuia, Bbl3BaHHbIX
CTPOUTENbCTBOM TOHHENS, CiefyeT BbiNoHATbL Mo 16.1.

14.27 Mpwn ycTpoiicTBE TOHHENEn HeobxoauMOo BbINONHEHUE HAA30pa 3a CTPOUTENbCTBOM U re0TEXHWYECKOro
MOHUTOPWHra B COOTBETCTBUM C pa3aenom 10.

15 MNpoekTMpoBaHUe KOHCTPYKLUN NOA3EMHbIX COOPYXEHUN
15.1 KOHCTPYKLUMM NOA3EMHBIX COOPYXEHWI cnefyeT NpoekTUpoBaTh B 3aBUCMMOCTM OT UX MaTepuana c y4eToMm
Tpebosannii CIN 16.13330, CM 22.13330, CI 63.13330 1 HacToswero pasaena.

15.2 [lpn npoekTMpOBaHWM MPOTSAXEHHbIX MOA3EMHbIX COOPYXEHWA pPasnMyHOro HasHayeHus cnegyet
yuntbiBaTh TpebosaHust CIM 91.13330, CI 102.13330, CI1 120.13330, CI 122.13330, a Takxe TpeboBaHusi pasnena
14.
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Mpu npoekTUpPOBaHMU MOA3EMHBIX COOPYXEHWIA, YyCcTpanBaeMblx CMOCOBOM ONycKHOro Konogua, cnepyet
yunTbiBaTh TpebosaHusa CI1 43.13330.

15.3 KOHCprKTI/IBHbIe peleHnsa NoA3eMHbIX COOPYXEHU OONXKHbI YAOBNETBOPAThL Cneayowmm Tpe6OBaHVIFIMZ

- UCKN0YaTb BO3MOXHOCTb MIFHOBEHHOrO (XPYmnKOro) uian nporpeccupylowero paspyweHns COOpyXeHUs npu
aBapuiiHblX BO3OENCTBUSAX;

- obecneymBaTtb NO BO3MOXHOCTH, AOCTYN K KOHCTPYKLMSM B NpoLIecce akcnayaTauum;

- obecneymBaTtb OOCTYN K CPEACTBAM M CUCTEMAM MOHUTOPUHTA;

- obecneymBaTb PEMOHTONPUrOOHOCTb KOHCTPYKLWIA;

- y4MTbIBaTb BO3MOXHOCTb M3MEHEHWNA rMAPOreo10rMyecknx yCnoBuii;

- yuuTbIBaTb, NPV HEOHXOAMMOCTH, BO3MOXHOCTb PEMOHTA 1 NepeKknaaku Noa3EMHbIX KOMMYHUKALWIA;

- yuuTbIBaTb, NPV HEO6XOAMMOCTH, BO3MOXHOCTb BIMSIHAS COCEAHMX 0O bEKTOB, MNAHNPYEMbIX K CTPOUTENLCTBY.

15.4 Tlpy NpPOEKTUPOBaHUA KOHCTPYKLMIA MOLA3EMHbIX COOPYXEHWA cnedyeT yuuTblBaTb WX MexaHu4yeckoe
B3aMMOeNCcTBMe C MNPUMbIKaOWMM MAacCMBOM T[pPyHTa, MOA3EMHbIMU BOOAMW, 3LAHUSAMW U COOPYXEHUAMU
oKpyXatwei 3acTpoikn. HeobxoouMO yunTbiBaTb MPOEKTHblE CLEHapuM B MPOLEcce CTPOMTENbCTBa, a TakXe
BO3MOXHble W3MEHEeHUs1 Harpy3ok, BO3L4eNCTBUA W OedOPMaLMOHHbIX XapakTepuUCTMK OCHOBAHWA B npoLecce
3Kcnyarauum CoopyXeHus.

15.5 [NpoekTmMpoBaHMe KOHCTPYKLUMIA NOA3EMHbIX COOPYXEHWI cneayeT BbiNMONHATb Ha OCHOBaHUM UX pacyeTos, a
TakXxe AOMNOMHUTENbHbLIX npeanucaHnii (cMm. 7.5), onpepensiowmx TpeboBaHMS K CTPOMTENbHbIM Martepuanam,
BOJOHENPOHNLAEMOCTI, AONTOBEYHOCTH, 3almMTe OT arpeccun, noxapHoi 6esonacHocTy v np.

3awnTy CTpoMTENbHbBIX KOHCTPYKLUMIA OT KOPPO3un cnegyeT BbiNONHATL B cooTBeTcTBUM ¢ Gl 28.13330.

MpumeyaHve - Mpu OTCYTCTBMM anpobVpOBaHHbIX METOAOB pacyeTa KOHCTPYKUMIA MOA3EMHbIX COOpPYXEHWii

OonyckaeTcs BbIMOMHATb UX NPOEKTUpoBaHMe Ha OCHOBAHUKN 3KCNepuMeHTalbHbIX nccnenoBaHMin B COOTBETCTBUM C
7.6.

15.6 BHyTpeHHMe ycunus B KOHCTPYKUMAX MOA3EMHbIX COOPYXEHWi A cnepyeT onpenenstb Ha OCHOBaHWM
BbINONHEHMS pacyeToB ULS, paccmatpusas npenensHble coctosaHna (EQU, STR, GEO, UPL n EXD).

[MpOYHOCTb CeyeHuii 3NEMEHTOB KOHCTPYKLUWUIA credyeT NpoBepsiTb B COOTBETCTBUM C NMpedesibHbIM COCTOSIHEM
STR.

15.7 KOHCTpYKUMM NOA3EMHOr0 COOPYXEHNS MO BTOPOW rpynne npefesbHbiX COCTOSHUIA CnefyeT paccyvTbliBaTb
B COOTBETCTBUM C 8.7.

15.8 CnoxHble cTaTU4yeckn Heonpenenmmble KOHCTPYKTMBHbIE CXEMbl MOA3EMHbIX COOPYXEHWA B UX
B3aMMOJLENCTBUN C OCHOBAHWEM PEKOMEHOYEeTCA pacCHMUTbiBaTb C MPUMEHEHUEM YUCIEHHbIX MOLENEl - KOHTaKTHbIX
WK Cr/IOWHOM cpenpl.

lMpn npuMeHeHWW eauvHOR YUCNEeHHOW Modenu AN pacyeToB MO MEPBOA WM BTOPOW rpynnam npenenbHbiX
COCTOSIHWA cnegyeT Yy4yuTbiBaTb pPasfnyHble 3HAYEeHWS YacTHbIX KO3MMULMWEHTOB HaAeXHOCTU MoLenw,
COOTBETCTBYIOWMNE BUOY NPENESIbHOrO COCTOAHUS.

15.9 lMepeKkpbITNS NOA3EMHbBIX COOPYXEHWUIA crnedyeT NpoeKkTUpPoBaTh C YYETOM MPOAOSbHBIX YCUNNA, CBA3AHHbBIX
c OOKOBbIM AaBNEHVNEM IPYHTA Y MOA3EMHbIX BOL HA MOA3EMHOE COOPYXEHME.

15.10 KoHCTpyKLUMM NOA3EMHBIX COOPYXEHWI, Nepejatowme pacrnop Ha Opyrne KOHCTPYKLMM W/MAWM OCHOBaHUe,
HanpvMep CBOLYATbIE WM KYMOJbHble MEPEKPbLITUS, CNELyeT PacCyuTbiBaTb Ha MPOEKTHble CUTyauun, B KOTOPbIX
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YC/NIOBUSI CUMMETpUU AN BOCMPUATWSA pacropa He cobniofatoTcsl, ecnu 3anpeT Takux CUTyauuit He OroBOpPEH
MPOEKTOM.

15.11 lNpn cTpoMTENLCTBE NOA3EMHOrO COOPYXEHWS MONy3aKpbiTbIM Cnocobom (Mo cxeme "cBepxy-BHM3" WMan
"BBEPX U BHM3") €ro nepekpbiTUs cnedyeTt paccyuTbiBatb C Y4eTOM nporvba oT NporHo3MpyeMblX HepaBHOMEPHbIX
noabemMoB 1M 0Ccafok onop npu akckasauum koTnoeaHa (cM. 13.7).

[MpuMmeyaHwne - lNMpn cTpouTenbCcTBE NO CXeMe "CBEPXY-BHM3" MPOMCXOOUT NPEenMyLLeCTBEHHO NOAbEM OMNop, B TO
BPEMS Kak Mpu CTPOUTE/NIbCTBE "BBEPX M BHU3" MOXET NPOUCXOOUTb KaK X NogbeMm, Tak U ocamka.

15.12 [lpu NpoekTUpOBaHMU MOA3EMHbIX COOPYXEHWA B panoHax C ONacHOCTbKD WMAW MNOTEHUWanbHOW
OMNacHOCTbKO MPOSBNEHUS KapCTOBO-CydPO3MOHHbLIX MPOLECCOB B OCHOBaHWM cnefyet yumTbiBaTb ykasaHus Cll
22.13330.

[Mp¥ HEBO3MOXXHOCTW BbIMOMHEHWS NMPEBEHTMBHBIX MPOTUBOKAPCTOBbLIX MEPOMPUATUIA ANS COOPYXEHUA 2-1 1 3-I
reoTexHN4YecKnx KaTeropuwin cnenyeTt BbIMONHATL pacyeT MX KOHCTPYKUMA Ha obpas3oBaHue NoL COOPYXEHWEeM Unu
PSOOM C HUM EOMHWYHOrO KapCTOBOrO MpoBana pacyeTHoro nuametpa. Pacuyet TtpebyeTcsi BbINOMHATL 4ns
aBapuiiHOro npefesnbHOro COCTOAHMA Ha CTanuu 3Kcnayatauum coopyXenus. [1naHoBoe MonoXxeHwe KapcToBoro
npoBana cnemnyeT paccMaTtpuBatb B Hanbonee He6NaronpusTHbIX MecTax, yCTaHaBNMBAEMbIX NMPOEK TUPOBLLVKOM.

15.13 KOHCTPYKTMBHbIE pelleHns NOA3EMHbIX COOPYXEHWUA AOMXKHbI NpejycMaTpmMBaTth Ha cTaaum aKcnayaTtauum
3alWmnTy OT BO3MOXHOCTM MPOrpeccupylollero paspyleHns B criydyae foKanbHOro paspyweHua npyv aBapuiiHbIX
BO3OENCTBMAX, HE MPedyCMOTPEHHbIX YCNOBUSIMU HOPManbHOW akchnfayataumm (noxapbl, B3pbiBbl, YyAapHble
BO3OENCTBUSI TPAHCMOPTHBIX CPeacTB U np.). D10 TpeboBaHne O3HA4YaeT, YTO B C/lyYae aBapUitHbiXx BO3OENCTBUIA
LOMyCKaloTCsl NOKasNbHbIe paspylleHnNst OTAENbHbIX KOHCTPYKTUBHBIX 3/1IEMEHTOB, HO 3TV pPaspyleHnsl OONXHbl ObiTb
Ha orpaHuyeHHow naowaanu.

TpeboBaHne HeOoNyleHUsi MNPOrpPeccHpyoWero paspylweHns LONXHO ObiTb obecneyeHo pacyeToMm Ans
aBapuiiHOro NpeaenbHOro COCTOSIHNSA UK (B Ciyyae HEBO3MOXHOCTM) NpeanucaHmsiMm.

15.14 AapwiiHble BO3AENCTBNS, @ TakXe COOTBETCTBYIOWME UM MPOEKTHbIE CUTyauun U Ux cueHapum SONXHb
ObiTb yKa3aHbl B TEXHWYECKOM 3adaHuu, OnpeneneHbl MNPOEKTHOW opraHusauven wunu  opraHusaumen,
OCYLIECTB/AOLWEN HAay4YHO-TEXHNYECKOE COMPOBOX AEHME MPOEKTUPOBAHNA N CTPOUTENLCTBA.

16 YyeT noa3eMHbIX BOA NPU NPOEKTUPOBAHUN COOPYXEHUN

16.1 TpeboBaHUS K pacyeTaMm U NPOEKTUPOBaHUIO

16.1.1 Tpe6OBaHVI9| HacToslWero pasanena pacnpoctpaHATCAa Ha NPOoeKTupoBaHMe Nnoa3eMHbIX COOpy)KeHVIVI nnn
nXx l-IaCTeI7I, pPacnonoXeHHbIX HNXEe Nbe30MeTPpN4eCKoro ypoBHs noa3emMHbixX Bo4.

PacueTtbl n npoekTMpoBaHWe cnegyeT BbINONHATb HAa OCHOBAaHWWM pPe3ynbTaTOB WMHXEHEPHO-reonornyeckmx
U3bICKaHuiAi B COOTBETCTBUM ¢ pasgenoM 6 u CI 22.13330 ¢ yyeToM 0COBEHHOCTEN rMAPOreonorMyecknx ycnoBuia
TeppuTopun CTPOUTENLCTBA.

16.1.2 [Npy NpPoOEKTMPOBaHUM MOL3EMHbIX COOPYXEHWA, MX OCHOBaHWA K Bblbope crocoboB CTPOMTENbCTBA
crnenyet NPOBEPUTb HEBO3MOXHOCTb HAacTynneHUs npenesibHblX COCTOSIHUIA NepBON rpynmbl, CBA3aHHbIX C MOAENSAMU
paspyLleHuns, BbiI3BaHHOrO NOPOBbIM AaBNEHNEM U (hNbTpaunein NoA3EMHbIX BOA:

- paspyLieHns 3a cueT rmgpasnnyeckoro nogbema (scnnbitus) (UPL);

- TMAPABANYECKOro paspyLeHns OCHOBaHNS BOCXoasuern ounbTpaumnein (83sewmnsaHue yactuy rpyHta) (HYD);

- paspyLleHns, CBA3AHHOIO C BHyTPEHHEN Un BHELWHe cydpdoo3nein un apo3uent 3a cuet cunbtpaumm (HYD).

16.1.3 B pamkax pacyeToB Mo BTOPOW rpynne npefenbHblX COCTOSIHUIA cneayeT BbiNOMHATbL rmaporeonornyeckne
pacyeTbl 0715 KPaTKOBPEMEHHbIX U O0/ITOBPEMEHHbIX MPOEKTHbIX CUTyaLWnid, B TOM Yucne:
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- pacydeTtbl NpPoOun3BOOUTENIbHOCTW BOAOMOHU3WUTENIbHbIX CUCTEM MNpPWU OCylWeCTBNEeHNN CTPOUTENIbHOIo
BOOOMOHNXEHUA,

- pacyeTbl BOAOMNPUTOKOB K OpeHaxam, 3alWuiialowmnmM COOPYXeEHUst OT MOoA3eMHbIX BOA B 9KCMIyaTauWOHHbIN
nepvog;

- MPOrHO3 M3MEHEHNS rMOPOreonornyeckmx yCnoBuin B pesynbtaTe CTPOUTENbCTBA MOA3EMHbIX COOPYXEHUIA.

B cnyyae w3MeHeHVWs rMaporeoniormyeckmMx YCnoBWA, BbI3BAHHOrO MNOA3EMHbIM CTPOUTENbCTBOM Kak B
CTPOUTENbHbIA, Tak W B 3KCMayaTaumoHHbIA Mepuon, Ha OCHOBAHWW TMAOPOreosiornyeckux pacyeTos crenyet
BbIMOJIHTb pacyeTbl Ha 3TO BO3AENCTBME NO AedoopMaLmsam Ons 30aHUA N COOPYXEHNIA OKpYyXalowenh 3aCTPONKA B

COOTBETCTBUU C pa3fenom 9.

16.1.4 ﬂpl/l onpeneneHnn rugpasnnyeckux rpagueHToB, NOPOBOro AaBneHNa U PUIbTpaUnNoHHbIX CUn cnenyet
y4nTbiBaTb KPATKOBPEMEHHDbIE U 0O/TTOBPEMEHHbIE MPOEKTHbIE CUTYyaLuWn, oépamaﬂ BHMMaHne Ha N3MEeHeHWNA:

- BOJOMNPOHULIAEMOCTU FPYHTA BO BPEMEHW M NPOCTPAaHCTBE;

- YPOBHeW NoA3eMHbIX BOL U MOPOBOro AABIEHNS BO BPEMEHM;

- FP@HUYHbIX YCNOBUIA U CUTYaLUMN HA COCedHEeN TeppuTopuun.

16.1.5 YCTOMYMBOCTb COOPYXEHUS WNN CNOS FPyHTa C HW3KOW npoHuuaemocTbio npotus BenabiTus (UPL)
cnepyeT NPOBEPSTb CPABHEHMEM NMOCTOSIHHbLIX U ANUTENbHBIX YAEPXMBAOWMX BO3AENCTBUI (BEC, TPEHME No BOKOBOIA
MOBEPXHOCTW, COMPOTWBNEHWE CBall WM aHKepoB) C TMOCTOSIHHBIMA U BPEMEHHLIMU  AeCcTabunnanpyowmnmm
BO3[ENCTBUSMW, BbI3BAHHLIMW MOPOBbLIM [OaBfIEHEM W NPOYUMKW nNpudMHaMun. [lprMepbl MPOEKTHbIX CUTyauun,
Tpebyowwrx NPOBEPKM YCTONYMBOCTM NPOTUB BCM/bITUS, NPUBEAEHbI HA pucyHKe 16.1.

lMpoBepKy yCTOMYMBOCTM NPOTUB BCMbITUS CleayeT BbiNMONHATb B COOTBETCTBUNM C 8.6.5.

Jna npepoTepalleHns paspyweHuin oT BCNAbITUS B MPOEKTE peKOMeHOyeTca npeaycmaTpusaTthb:

- YyBENIMYEHVe Beca COOPYXEHNS UKW 3acbInKu;

- CHU>XXEeHue noposoro gassieHna nog gHMWeEM COOpYyXeHns C NOMOLWbIO ApeHaXa,;

- NTPUMEHEHNE aHKEePHOro KpenneHnsa KOHCTPYKUMK B NOoACTUNAOWMNX CNOSAX.

BHuMaHwue! lokyMeHT BKJIlOYEH B floKa3aTesbHyo 6a3y TEXHUYECKOro pernamMmeHTa. [JonosHNTeNbHY0 MHPOPMaLMio CM. B sipibike "lMpuMeyaHmna”
NC «TexakcnepT: 6 nokoneHne» NHTpaHeT
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1- ypoBeHb NOA3EMHbIX BOL; 2 - BOOOHEMNPOHMLaeMas NOBEPXHOCTb; 3 - MOBEPXHOCTb paspylleHns; 4 -
nepBoHayvasbHbI YPOBEHb FPYHTA; 5 - Necok; 6 - rnHa; 7 - rpaBuii; 8 - FPYHTOLLEMEHT; 9 - aHKep

PucyHok 16.1 - MpuMepbl NPOeKTHbIX cUTyauuii, Tpedyowmx NpoBepkn YyCTONYMBOCTM NPOTUB BCMbITUS

16.1.6 INpoBepky BO3MOXHOCTU rMAPaBANYECKOr0 paspylleHns OCHOBaHWUS BOCXOAsWeEN unbTpaumen 3a cyet
B3BewWwunBaHus vactuy rpyHta (HYD) cnenyet BbINOMHATL, Kak Npasuno, Npyu CTPOUTENbCTBE MOA3EMHbBIX COOPYXEHWIA
B KOTNOBaHax, OrpaxneHus KOTOPbIX SBASKOTCS HECOBEPLIEHHON NpOoTMBOGIMNbTPaumMoHHon 3asecon (MP3), T.e.
OCTaeTCs BO3MOXHOCTb CounbTpauum B KoTnoBaH us-nog MNP 3. MNpumep NpoekTHOW cuTyauuu, ANS KOTOPOWM
TpebyeTcsa Takas NpoBepka, NPYBELEH Ha pUCYHKe 16.2.

YCTONuMBOCTb rpyHTa OCHOBaHMS NPOTMB B3BEWMBAHUSA 4YacTuu, crnegyeT MpoBepsTb B COOTBETCTBUM C
ykasaHuamu 8.6.6.

BHuMaHwue! lokyMeHT BKJIlOYEH B floKa3aTesbHyo 6a3y TEXHUYECKOro pernamMmeHTa. [JonosHNTeNbHY0 MHPOPMaLMio CM. B sipibike "lMpuMeyaHmna”
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1 - ypoBeHb NoA3eMHbIX BOL; 2 - NecyaHblil rpyHT

PucyHok 16.2 - Mpumep NpoekTHOM cuTyaumm, TpebytoLwei NPoBEPKM yCTORYMBOCTM NPOTUB IMAPaBANYECKOro
paspyLeHns npu Bocxoasuen unbTpauum

16.1.7 ®PunbTpauMoHHOe paspyleHNne OCHOBaHWS, CBS3aHHOE C BHYTPEHHEN WAM BHewHen cydpdosven u
sposvein (HYD), Bbi3biBaeTCcs nepemelieHnemM 6onee Menkux 4acTul BHYTPW CrOSl TPYHTa, NepeMeLleHnemM YacTul
rPyHTa Ha KOHTAKTE C COOPYXEHUEM UMM BLIHOCOM YacTuL, FpyHTa HA CBODO4HYO MOBEPXHOCTb.

Insa NPOBEPKN HEBO3MOXHOCTU CYdIO3NOHHOro paspylweHna rpyHta cnenyet yéeumbcq, 4YTO NPOEKTHbIe
3Ha4YeHus rpagneHTa Hanopa He npeBbiadT KPUTUYECKNX 3Ha4YeHun, 3aBMUCAWNX OT rpaHynoMeTpmn4eckoro coctasa
FPyHTAa.

Cydho3noHHOoe paspyleHne cneayet npoepsATb B cooTBeTcTBum ¢ CI 23.13330.

MpuMeyaHre - lNpy NPOEKTMPOBAHUN MOA3EMHbIX COOPYXEHWA BO3MOXHOCTb CY(PIO3MOHHOro paspyweHus
rpyHTa BCTpeyaeTcsl B Pelkux cnyyasix. YkasaHHas NnpoBepka, Kak npasuno, He BbiBaeT KPUTUYECKOW ONs NPUHATUS
NPOEKTHBIX PeLeHn.

16.1.8 naporeonorvyeckne pacyeTbl MOryT ObiTb BbINOMHEHBLI C NMPYMEHEHUEM aHANUTUYECKUX METOLOB MK C
NMOMOLLbIO MAaTEMATUYECKOrO0 MOLENMPOBAHNS.

AHanuTuyeckue pacyeTbl BOOONPUTOKOB K BOAOMOHU3UTENbHBIM CUCTEMaM WMAM ApeHaxam, a TakXe 3HayeHuNn
CHUXEHNS YPOBHEN MNOA3EMHbIX BOL Ha MNpuierawolein K CTPOUTENbHOW nnowanke Tepputopun JonyckaeTtcs
BbINONHATL B cooTBeTCcTBUM ¢ CIMT 103.13330 unum nHbiMu MeToamnkamm ¢ LOCTaTOuHON anpobauuei.

16.2 ﬂpoeKTuposaHue 3allnTbl OT NOA3eMHbIX BOA B CTpOVITeanbII7I nepuoa

16.2.1 Momumo TpeboBaHwWii, NprBeaeHHbIX B 16.1, MPOEKTHble pPelWeHns MoA3EMHOr0 COOPYXEHMUs A0JXHb
obecrneumBaTtb BO3MOXHOCTb OeCMpPensTCTBEHHOrO BbIMONHEHUS PaboT B CTPOWUTENbHbIA Nepuos B KOTNOBaHax U
ropHbIX BblpaboTkax, HaXOAAWNXCS B 0OBOAHEHHbIX FPYHTaX.

16.2.2 [1ns 3awuTbl KOT/OBAHOB W BbIPpABOTOK OT MOA3EMHbIX BOL B CTPOMTENbHLIA nepuon MoryT ObiTb
NPUMEHEeHbI CnefyolWmne cnocobb:

- BOOOMOHNXEHNE - NCKYCCTBEHHOE NOHN>XXEeHNe YpOoBHA NOoA3EMHbIX BOA 00 Tpe6yeM0|7| OTMETKWN NN NOHNXeHne
Hanopa B HANOPHOM ropnU30HTE NOA3EMHbIX BO;

- ycTpoiicTBo MNP 3 - BOAOHENPOHULIAEMbIX KOHCTPYKLWIA, NPaKTUYECKM UCKIOHAIOWMX NPUTOKM NOA3EMHbIX BOA B
KOTNoBaHbl 1 BbIPabOTKW;

- UICKYCCTBEHHOE 3aMopakMBaHne rpyHTOB.

BHuMaHwue! lokyMeHT BKJIlOYEH B floKa3aTesbHyo 6a3y TEXHUYECKOro pernamMmeHTa. [JonosHNTeNbHY0 MHPOPMaLMio CM. B sipibike "lMpuMeyaHmna”
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MpumeyaHns

1 BooonoHuxeHne moxeT BbIMOJIHATBCA C  NMOMOLWbKO  OTKPbITOro BOOOOTNNBA, UrnogunbTPOB,
BOJOMOHN3NTENBbHbLIX N PA3rpy304HbIX CKBAXWH.

2 Mpu rnybokom 3aneraHnv BOAOYMOPHbIX CHOEB TrpyHTa B AHWWE KOT/MoBaHAa MoxXeT O6blTb co3paHa
ropusoHtanbHas [MP3, cospaowas COBMECTHO C OrpaxAeHueMm KOTNOBaHa ManornpoHULAEMbli  KOHTYP.
"opu30oHTaNnbHbIE 3aBECHI MOTYT ObITb BbINOMHEHBI, HANMPUMEP, C MOMOLLbIO CTPYAHON LleMeHTaumnu.

3 3aMopaxuBaHue rpyHTOB HE PEKOMEHOYETCS NPUMEHSTb B YCNOBUSIX CTECHEHHOW OKPYXatolwen 3acTpOorky,
TaKk Kak npu oTTamBaHWM MOryT MPOUCXOAUTb 3HauYuTenbHble ocagku. [lpy NpoekTupoBaHWM 3aMopaXuBaHWUs
rPYHTOB PEKOMEHIYeTCs BbINMONHATL OMbITHble PaboTbl B YCMOBMSIX MNOWAOKM CTpOMTEnbCcTBa. TpeboBaHus K

NPOEKTUPOBAHUI0O UCKYCCTBEHHOr0 3aMopaxwueaHus cnemyet yctaHasnueatb B cooTBeTctBum ¢ CI1 120.13330 un
UHCTpYKLUMK [7].

16.2.3 MNpoekTupoBaHmne 3awmnTbl KOTNOBAHOB 1 BbIPABOTOK OT NOA3EMHbIX BOL, B CTPOUTENbHbIA Nepuos cnemnyet
BbINONMHATL C yyeToM nonoxexuin ClM 22.13330.

16.2.4 S hekTUBHOCTb paboTbl BOAONOHN3UTENbHBIX cucteM 1 NP3 cnepyeT npoBepsiTe, NpU HEOHXOANMOCTH,
MOHUTOPVIHIOM YPOBHE NMoa3eMHbIX BOA B COOTBETCTBUM C pasaenom 10.

16.3 I'IpoeKmposaHue 3alluTbl OT NOA3eMHbIX BOA B aKcnnyaTaLl,I/IOHHbIVI nepuoa
16.3.1 NpoeKTHblE peweHns NOA3EMHOr0 COOPYXEHWS B 3KCMyaTauMOHHbIA nepuod OoNXHbl obecneynBatb
BbIMONHEHWE creaytowmx TpeboBaHnii:

- 3aWnTa BHYTpEeHHero 06 bema CoopyXeHUsi OT NMOCTYMNNEHNS NOA3EMHbIX BOL;

- 3almra KOHCTPYKUMA OT arpeccvBHOro BO3OENCTBMSA MOA3EMHbIX BOL W FPYHTOB, @ TakXe OT BO3OEeNCTBUIA
61y>X JaloWmx TOKOB;

- cobnogeHne TEpPMOBNAXHOCTHOrO pexXuMa B MOMEIEHUSX B COOTBETCTBUM C  3KCMIyaTauMOHHbIMU
TpeboBaHNAMY;

- LONrOBEYHOCTb W PEMOHTOMPUrOLHOCTb CPEACTB 3aWuTbl OT MNOA3EMHbIX BOA B TEYEHME BCEro cpoka
aKCrnyaTauum CoopyXeHus;

- MMHMMalbHOE HeraTMBHOe BO3OENCTBUE HA 30aHMSA U COOPYXEHMNS OKPYXalowWen 3acTPOonKu;
- cooTBeTCTBME TPeboBaHUSM NoXapHo 6e3onacHoCTy;
- COOTBETCTBME CaAHNTAPHbLIM N 3KONOrM4eCKknM HopmMmam.

16.3.2 [ns 3awmTbl NOA3EMHOINO COOPYXEHUS OT MOA3EMHbIX BOL B MEPUOL €ro akcnayaTtaumm nonyckaertcs
NPUMEHATb CUCTEMbI 3aWNThl CneayowWwnx TUNOoB:

A - npyMeHeHne rmapon30NSLMOHHbBIX MOKPbLITUIA N MaTepunanos;

B - NpuMeHeHne KOHCTPYKLMIA N3 BOAOHENPOHULAEMOrO BETOHa;

C - NpuMeHeHWe OpeHaXxHbIX YCTPOWCTB M MEPONPUATUIA, NO3BONSIOWMX CHU3NTL YPOBEHb MOA3EMHbIX BOL Ha
npunerarollen TeppuTopUM UK BLIMONHUTL NMepexBaT NOA3EMHbIX BOL HEMOCPEeACTBEHHO Ha KOHTYpe MoA3EMHOro

COOPYXEHUS.

an/IMe'-IaHI/Ie - |_|pl/l HeobxoaMMOCTK OonycKkaeTcsa NpuMeHATb KOMBMHAaLMIO CUCTEM 3alUUTHI.

BHuMaHwue! lokyMeHT BKJIlOYEH B floKa3aTesbHyo 6a3y TEXHUYECKOro pernamMmeHTa. [JonosHNTeNbHY0 MHPOPMaLMio CM. B sipibike "lMpuMeyaHmna”
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17 MNMpoekTMpoBaHUe 3aLLUTbl OKpYyXaloLLLen 3aCTPONKHN

17.1 Tlpu cTpoUTENLCTBE MOA3EMHBLIX COOPYXEHWA HEOOXOOMMOCTb 3aWMUTbl OKPYXalolWen 3acTpokn MOXeT
OblTb CBSI3aHa C PasBMTUEM B KOHCTPYKLIMSIX CYWECTBYHOWMX 0OBHEKTOB CBEPXHOPMATUBHBLIX AedoopMauunii unm c
nepena'-le|7| Ha HUX UHbIX HEeOOoMyCTUMbIX BO34ENCTBUNA (Hanpmmep, BI/I6paLlVIOHHbIX). npoeKTHbIe peweHna no 3awmnTe
OKpYy>Xarolen 3acTpoiky AONXKHbl BbITb HEOTBEMIEMOI YaCTbio NMPOEKTa CTPOUTENIbCTBA NOA3EMHOIr0 COOPYXEHUS,
nx cnengyet paccMatpmBaTtb B KOMNNekKce C TeXxHN4eCKNMMn peeHnsamm rno ee yCTpOVICTBy.

17.2 B cnyyae ecnu pesynbTaTbl reOTEXHUYECKOro NporHosa (pasgen 9) nokasblBalT, HYTO CTPOUTENLCTBO
OKaxXeT HeOomnycTUMOe BfMSIHME Ha Kakume-nnbo u3 oObekTOB OKpyXalollelr 3acTpoiiku, cnemyeT paccMoTpeTb
BO3MOXHOCTb BHECEHUS B NPOEKT N3MEHEHWIA, HANPABJIEHHbIX HA CHUXEHWE TaKoro BANSHUS.

[MpumeyaHus

1 [Ons npoekTUpyembiX MOA3EMHbIX COOPYXEHWIA, yCTpamBaeMblX OTKPbITbIM CMOCOOOM, LNSi CHUXEHUS WX
BIMSIHUSI HA OKPY>Xalollylo 3acTpoViKy cneayeT paccMaTpuBaTb BO3MOXHOCTb CNEdyloWNX W3MEHEHWA B MPOEKTE:
yMeHblleHne rnybuHbl KOTNOBaHa, YBENMYEHWE XECTKOCTW OrpaxIeHus KOTNoBaHa, YBENMYEHWE yMcna spycoB
YAEPXVBAKOWMX KOHCTPYKUMIA, Nepexon Ha Mony3akpbiTbii cnocob CTPOUTENbCTBA, WCKIOYEHWE CTPOUTENBHOrO
BOLOMOHMXEHNS, UIBMEHEHWE TEXHONOT UM 1 MOCNENOBATENbHOCTY paboT v Mp.

2 Lnsi COOPYXEHW, ycTpauBaeMblX 3akpblTbiM CMOCOOOM, ANS CHUXEHWS WX BIUSHAS Ha OKpPYXatowlyio
3aCTpOKKy cnefyeT paccMaTpuBaTb BO3MOXHOCTb MepeHoca TPaccChl NIMHEWHbBIX COOPYXEHWA, yBENnYeHns rny6buHsbl
3aN10XEHNsl, UBMEHEHMUs1 TEXHOMOr K NPOM3BOACTBA paborT.

17.3 B cnyyae HEBO3MOXHOCTM WCK/IOYNTb HELOMyCTUMOE BMUSHWE MOA3EMHOrO0 CTPOUTENbCTBA HA OOBHEKTHI
OKpy>Xatower 3acTpoikn U3MEHEHMEM MPOEKTHbIX PEWeHWn B MPoekTe AOMXHbl ObiTb NPeLyCMOTPEHbI peleHns
(3aWMTHBIE MEPOMPUATIA) NO 3aLMTE 3TUX OO BEKTOB OT CBEPXHOPMATMBHbLIX AEOPMALIMIA N NHbIX BO3AEACTBWIA.

3awmnTHble MeponpusaTvs Ons oBbekTa OKpyXatlen 3acTpolikm MoryT ObliTb HanpaBfeHbl Ha [OCTUXEHWe
cnenyoowmx uenemn:

- CHUXXEHMWe 3HAa4YeHUI ero JOoMNoNHUTENbHBIX JedhopMaLnii;

- NpucrnocobneHvne ero KOHCTPYKLMIA K AOMONHUTENbHBIM AeOPMaLIMSIM;
- BblpaBHVBaHMWE ero A0MNO/HUTENbHbIX AehopMaLnii;

- 3almMTa OT UHbIX BO3AENCTBUIA (BUBpaLWii, NOATONNEHUS 1 Np.).

,D,OI'IyCKaeTCFI TakXe NpUuMeHATb KOMMNNEKCHble 3alWUTHble Meponpuatnsa, BKA4Yawlwune B cebs KomMbuHauun
yKa3aHHbIX BUOOB 3aWWThI.

17.4 B xayecTBe MEPONPUSTUIA MO CHUXEHNIO 3HAYEHNI LOMOMHUTENbHBIX AedhopMaunii 3awmiaemMoro obbekta
Joryckaertcsa MpUMEHATb: YCW/IeHWe ero OCHOBaHWa M PyHOaMeHTOB, YCTPOMCTBO 3alUTHbIX pPas3fefiMTesbHbIX
9KpaHOB 1 CTEHOK U np.

17.5 B kayecTBe MeponpusiTMii No NPUCNOCOBNEHNIO KOHCTPYKLIMIA 3awmniaeMoro o6bekta K AonoHUTENbHbIM
Jedopmaumnam crnegyet UCMNoONb30BaTb YCUNIEHNE ero HeCywWwmx KOHCTPYKUMIA, a TakXe U3MEeHEeHNEe KOHCTPYKTUBHOWA
CXEMBI.

17.6 MeponpusiTus, HanpasieHHble Ha BblpaBHMBAHME OOMOMHUTENbHBIX AedhopMauuii 3awmiaemMoro obbekTa,
MOryT BKNOYaTb B CebS KOMNEHCAUWOHHOE HarHetaHue, BblpaBHMBAHME W NOABEM C MOMOLWbLIO [OMKPATHOW
TEXHONOrK; AO3UPOBAHHOE BblByprBaHME rpyHTa 1 Mp.

17.7 B KayecTBe WMCXOOHbIX AAHHbIX AN MNPOEKTUPOBAHWS 3alUTHbLIX MEPONPUSATUIA cnepyeT MCnoNb30Bathb:
LOKYMEHTauUMIo, yKasaHHylo B paspgene 6, MpoekT MOA3EMHOr0 COOPYXEHMS W pe3ynbTaTbl FEOTEXHUYECKOro
nporHosa (pasgen 9).

BHuMaHwue! lokyMeHT BKJIlOYEH B floKa3aTesbHyo 6a3y TEXHUYECKOro pernamMmeHTa. [JonosHNTeNbHY0 MHPOPMaLMio CM. B sipibike "lMpuMeyaHmna”
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17.8 3awmTHblE MEPONPUATIS HEO6X0AMMO BbIOMPATh B 3aBMCUMOCTM OT CNeayoWmnx hakTopoB:

- XapakTep OKa3blBaEMOro B/MSHUS CTPOUTENbCTBA, 3aBUCAWEro OT crnocoba ycTpoilcTBa MNOA3EMHOrO
COOPY>XEHUS: OTKPbITOrO, NOJY3aKPbITOr0, KOMBMHUPOBAHHOIO UMW 3aKPbITOrO;

- CTeneHb BNNAHNA N paCCTOAHME MeX Ay NPOoeKTNpyembiM 1 3allnlliaeMbiM O6'beKTaMVI;

- KOHCTPYKTUBHas Cxema 3awuilaemMoro COOPYXEHUs, KaTeropus COCTOSAHUSA ero KOHCTPyKUui, marepuan
KOHCTPYKLWA;

- APXUTEKTYypHasa n nctopnyeckas LeHHOCTb 3alinuaemoro 06bekTa;

- TMN 1 rnybuHa 3anoxeHus (PyHAaMEHTOB 3awmiiaeMoro o6 bekTa, KOHCTPYKTUBHbBIE OCOBEHHOCTH 1 Matepuan
PyHOAMEHTOB;

- 0cobeHHOCTM NH>XEHEepPHO-reolIorn4eckoro CTpoeHms oCHoBaHMA 3almaemMoro 06bekTa;

- AOCTyn 1 BO3MOXHOCTb BbINOJIHEHUA paéoT BO BHYTPEHHUX TMNOMelWeHnax 3alwmuaemMoro 06'beKTa,
HeobXoOMMOCTb ero sKcnnyarauun.

MpumeyaHve - Bbibop MeponpusaThil Mo 3awmTe 06 bEeKTOB OKpyXatolel 3acTPoVkK cnedyeT OCyWwecTBNATh Ha
OCHOBaHMN TEXHWKO-3KOHOMUYECKOrOo CpaBHEHMsI BapuaHToB. [lpyM 3TOM MPOEKTHble peWeHns 3alWnTHbIX
MeponpusTUiA cnedyeT paccMaTprBaTb B KOMMNIEKCE C 0OWMMM pelieHnsiM1 Mo BO3BEeASHMIO NOA3EMHbIX COOPY X EeHNIA.

17.9 MNpw pa3paboTke NPOEKTOB 3aAWUTHBIX MEPOMNPUSATMIA HEOBX0AMMO BbINONHATL Cneayowme TpeboBaHus:

- yeunma B KOHCTPYKUMAX 3almaeMblX 30aHUA " COOpy>K€HVII7I, AONONHNTEeNNbHblIe NepeMelleHns prH,D,aMeHTOB,
NX OTHOCUTEeNbHasA HepPaBHOMEPHOCTb U KpeH OO0J/1XXHbl COOTBETCTBOBATb 3HAYEHWUAM, HE MNpeBblawmm npenebHo
OOoNyCTUMbIX 3HaYEeHNI;

- yCTpOVICTBO caMnx 3aWnTHbIX MGpOI'IpVIS!TVII?I He [OONXKHO Bbl3blBaATb HeOONyCTUMbIX AOOMONHUTENIbHbIX
TEXHONOrMYecknx BO3OENCTBMIA Ha 3awuilaemble O6beKTbI;

- AOJIXEH cyuwecTBoBaTb OOCTYynN, HeobxoauMbI ans npakTuyeckon peannsaumm NpPoekTHbIX PeLleHN.

17.10 MNpwn NpoekTMpPOBaHWM 3alMTHLIX MEPONPUSATMIA AN 30aHUA U COOPYXEHWUA KaTteropum TEXHUYECKOro
cocTtosHust Il (HeymoBneTBopuTenbHoe UM orpaHuyeHHo-paboTocrnocobHoe) wunu IV (npepnaBapuiiHoe wan
aBapwitHoe), BHe 3aBUCMMOCTU OT BblOpaHHOro cnocoba 3awuThbl, CnemyeT npegycMaTpvBaTb MepoOnpuUSATUS No
YCUNEHUIO NX HaA3EMHbIX KOHCTPYKLWIA ONS NOBbIWEHUS KaTeropum TEXHUYECKOro COCTOSHUS.

17.11 PacyeT W NpoeKkTMpOBaHUE YCWUIEHUS OCHOBAHWA N PyHOAMEHTOB 3awuiiaeMblx 06bekToB cnemyeTt
BbINONHATL B cooTBeTcTBUM ¢ CI 22.1330%, CI1 24.13330 1 HacToAWMM pasnenom.

* BeposaTHo, owubka opuruHana. Cnegyet umtatb: CIM 22.13330.2011. - MNpumeyaHne wnarotosutens 6asbl
JaHHbIX.

17.12 Ycunenne oyHOaMeHTOB 3alMilaeMbix 06 bEeKTOB MOXET 3aK/lo4aTbCsl B YKPENeHUn Tena qoyHaaMeHTOB,
N3MEHEHUN TeoOMeTPUYECKUX pPasMepoB (YBENUYEHWM WUPVHBbI MOOOWBLI, 3arnybneHuns), noOBEeOEeHUN HOBbIX
byHOaAMEHTOB, YCTPOWCTBE CBal YCUNEHUS.

MpumeyaHve - Ycunenvwe pyHOAMEHTOB OOMYCKAETCA BLINOMHATL LONS BCEr0 COOPYXEHWS WAU €ro 4acTu.
BbinonHsaTE ycuneHme yHOAMEHTOB MOA 4YacTbid COOPYXEHUs credyet npu oBOCHOBAHUM TakKoro peleHust
pacyeToM LOMONHUTENbHBIX 0CAA0K, BbI3BAHHbBIX HOBLIM CTPOWTENLCTBOM, U CTAbMNIM3AUMN OCa[0K COOPYXEHUS, HE
CBSI3aHHbIX C HOBbIM CTPOVTENIbCTBOM.
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17.13 Teno cpyHAaAMEHTA U KOHTaKT "cPyHOAAMEHT - TPYHT", NP1 HEOBXOAMMOCTHY, CNeayeT yKpennsaTb UHbeKUMei
LEMEHTHOro pacTeopa nofd AaB/feHUEM Yepes CKBaXUHbI, MPobypeHHbIe C OnpeaeneHHbIM NMPOEeKTOM WaromM.

MpumeyaHne - Ycunenme Tena yHOaMeHTa W KOHTakTa "dgoyHOAMEHT - TPYyHT", KaKk npasuno, cnegyet
npefycmatpuBatb ANS 34aHWA UCTOPUYECKO 3acTpPOrKK, Yy KOTOPbIX (OyHOAMEHTbl CNOXeHbl M3 6GyTOBOro u
M3BECTKOBOIro KaMHeMm.

17.14 3arnybneHue dyHOaAMeEHTa, YBENMYEHVE WMPUHbI €ro MoAOWBbI, MOABEAEHUE HOBOro (oyHAaMmMeHTa
crniefyeT BbIMONHATb NO OTHOENIbHbIM 3axBaTKaMm, OCYLECTBNAS HAOEXHYI0 aHKepOBKY HOBbIX YacTel U KOHCTPYKLWIA
oyHOaMeHTa C OelCTBYIOWNMU.

17.15 MNpun NpoekTUpoBaHNK yCUNEHUs OEeNCTBYOWNX (OYHOAMEHTOB CBasM/M PEKOMeHayeTCs npesycMaTpusatb
yCTPOMCTBO BYPOMHBEKLMOHHBIX, BAABMBAEMbIX UMW FPYHTOLEMEHTHbIX CBAii, BbINOMHSAEMbIX C MOMOLLbIO CTPYNHOM
LemMeHTauuu.

Twun cBai n TEXHONOrMIO X YCTPONCTBA NPUHUMAIOT, PYyKOBOACTBYSCH CNeAyoWMN napameTpamu:

- MHXeHepHOo-reonorn4yeckmne ycnosus,;

- KOHCTPYKTUBHble O0OCOBEHHOCTM 3awunwaemMoro ob6bekTa U KaTeropusi TEXHUYECKOro COCTOSIHWSI €ro
KOHCTPYKUMWA;

- BbICOTHbI/ rabapunT NOMELLEHWA, N3 KOTOPbIX CNeAyeT BbINOMHATb CBaiHble paboTbl, rabaputbl NPUBANXEHUS K
LEeACTBYIOWMM KOHCTPYKLNSM;

- MPOEKTHbIE HArpy3Kkn Ha ceawu;

- 3Ha4YeHusa TexXHONorm4eckmx ocanok npu BbINOMHEHUN CBaMHbIX pa60T, onpepenseMble Ha OCHOBaHUWU
conocTasnMOro onbita.

MpuMeyaHus

1 lpwn ycTpoicTBe CBal yCUNeHUsl, Kak Npasuio, cnegyet NpeaBapuTeNbHO YKPEenuUTb Teno doyHOameHTa u
KOHTaKT "qOyHOAMEHT - TPpyHT".

2 MNpy NpoeKkTUpoBaHUM CBail ycuneHns cnepyeT CTPEMUTLCS MUHUMU3NPOBATb BO3MOXHOE TEXHONOrnyeckoe
BO3OENCTBME Ha PyHOAMEHTHI 3almiaemMblx 06bEKTOB NpUMeHeHneM anpobrupoBaHHbIX METOOOB UX YCTPOMCTBA C
MoNIOXMTENbHBIM CONOCTaBUMbIM OMbITOM. Heobxoanma paspaboTka pernameHTa npon3BoacTea paboT no yCuneHuio
PYHOAMEHTOB [Nl CHUXEHWUS TEXHOMOrM4Yeckmx 0cCafoK, a TakXe KOPPeKTMpOBKA I3TOro perfiaMmeHta no
pe3ynbTaTaM MOHMTOPWHIa aecopMaumii 3awmiaemMblx yHOAMEHTOB.

17.16 B kayecTBe MEpONpPUATWA MO YCUNEHUIO OCHOBAHWIA 3awmiaeMbix 06 bEKTOB AOMNycKaeTCcs UCMONb30BaTh
cnocobbl 3aKpenneHnst rpyHTa noj CywecTByoWMMM oyHILaMEHTaMU.

Lns 3akpenneHns rpyHTa cregyeT MPUMEHSTb METOoAbl LemeHTauuu (B TOM 4YMCAEe C TMPUMEHEHVEM
MUKPOLIEMEHTOB), CUAMKATU3ALMUN, CMONN3ALUN.

Cnocob 3akpenneHus rpyHTa cnenyeTt BblbvpaTb B 3aBUCUMOCTU OT WHXEHEPHO-reonornyeckux YCnoBui
nnowapnku B cootBeTcTBUM ¢ ClM 22.13330 1 CI1 45.13330.

MpumeyaHns

1 LlemeHTaumo NPUMEHAIT ONa 3akKpenneHusa rpasBenncTblXx MNeckos, rpaBMIZHbIX N CKallbHbIX TPYHTOB.
MaTepmanbl Tna MUKpPpOLEMEHTOB NMO3BONAKOT OCYLWECTBNATb LEeMEHTAUNIO NeCKOB OT KPYNHbIX A0 MNbineBaTblX.
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2 XuUMMYeCKOe 3aKpenneHue rpyHTa (CMAMKaTM3aumio M CMONM3auMio) MPUMEHSIOT MPEUMYLWECTBEHHO AN
necyaHbIX U MakponoOpPUCTbIX MNHUCTbLIX FPYHTOB.

17.17 TIpoeKkTOM 3alWNTHBIX MeponpusaTUiA fonXHa ObiTb onpedeneHa 30Ha 3aKpenneHus rpyHTa B OCHOBaHWUM
(byHIOAMEHTOB 3awwmwaeMoro o6bekTa. PasaMepbl 30HbI 3aKpenneHns rpyHTa onpenenstoT pacyeToM, a ee rnybrHa B
nobom cnyyae ponxHa ObiTb 6onbwe rnybuHbl 30HbI AedopMaLuii, BbI3BAHHbIX YCTPOWCTBOM MOA3EMHOMO
COOPYXEHNSI.

MpoekT ycnneHust OCHOBaHMs C NMOMOLLbIO 3aKPEneHUsl rpyHTa OONXEH codepXaTb Tpebyemble MexaHnvyeckue
XapakTePUCTUKN 3AKPEMNNEHHOTO FPYHTA, a TakXe yKasaHus 0 NepBooYepelHbiX paboTax Ha ONbITHOM yyacTke Ans
oTpaboTkM MeToaAMKM W TEXHONOrMU NPOU3BOACTBA PaboT, YTOYHEHMSI peuenTypbl MHBEKUMOHHbIX PacTBOPOB.
3afaHHble B MPOEKTE XapakTEPUCTMKMN 3aKPEMNNEHHOTO rpyHTa JOMXHbI OblTb 9KCNEPUMEHTANBHO NOATBEPXAEHBI HA
OMbITHOM yy4acTKe.

17.18 B kayecTBe MeponpusTWiA MO YCUNEHUIO OCHOBaHMS MOXeT OblTb UCMONb30BAHO TakXe apMuMpoBaHue
rpyHTa pasnuyHbiMu  crnocobamu, Hanpumep YCTPOWCTBOM OypOMHBEKUMOHHbIX CBaW, Heconpsraemblx C
CyLWeECTBYIOWMMN DYHAAMEHTAMM, C NMOMOLLbLIO CTPYNHOW TEXHONOT MK U 6ypoCMecUTeNnbLHOro cnocoba.

OPPeKTUBHOCTb U KOHCTPYKTUBHbIE NapameTpbl apMUPOBaHWS FPyHTa cneayeTt onpenenstb pacyeToMm.

17.19 PasgenutenbHble 3SKpaHbl WAW CTEHKW, ChyXawme AN OorpaHnyeHusi pasMepoB 30Hbl aKTUBHbIX
nedbopmMaunii, BbI3BaHHbIX MOA3EMHbIM CTPOUTENbCTBOM, CreayeT pacrnonaratb Mexay 3alwuwaemMbiM 06beKToM K

CTPOSILLMMCSI COOPYXKEHNEM.

OnTrMarnbHoe pacrofioXeHne pasfenvTesNibHbiX 3KpaHoB, nx Tpebyemyio raybuHy v opyrue xapakTepucTuKu
cnenyeT OnNpenensTb pacyeToM B COOTBETCTBMU C pasnenom 9.

PasnenutenbHble 9KkpaHbl PEKOMEHOYETCS BbINOMHATL W3 CcBall  (3aBUHYMBAEMBIX, OYPOUHBEKLMOHHDIX,
6ypOHabuBHbIX U NP.), TPYHTOLEMEHTHBIX 3NEMEHTOB, C MOMOLLbIO CTPYNHON TEXHOMNOrN, BAAB/IMBAEMbIX WMYHTOB.

TexHonorua ycTpoicTeBa pasfennTeNbHbiX 9KPaHOB OONXHA obecneyrBaTb MWHUMANbHOE TEXHONOrMYeckoe
BO3OENCTBME HA (PyHOAMEHTHI 3alMILAEMbIX 30aHWIA.

MpuMeyaHne - YCTPOWCTBO OTCEYHbIX 3KPAHOB MOXET ObiTb Hanbonee aPEEKTUBHLIM NPU PACMONIOXEHUN
3awmwaemoro obbekta 61M3KO K rpaHvLe MynbAbl OCeAaHns Npu yCTPONCTBE MOA3EMHOIO COOPYXEHUS 3aKPbIThbIM

cnocoboM unM K rpaHuiue npuaMbl aKkTUBHOIO [LaBNEHUS MpW YCTPOCTBE KoTnoBaHa. HaobopoT, ycTpoicTeo
OTCeYHbIX 9KPaHOB 0ObIYHO HEACPPEKTMBHO NPK €ro 6IM3KOM PaCcNONOXEHNN K OrpaX 4eHMIO KOTNOBaHa.

17.20 B ka4yectBe MeponpusiTuii Mo NPUCNOCOBNEHNIO KOHCTPYKUMIA 3awmwaemMoro obbekTa K 40MNONHUTENbHbIM
Jedopmaumnam cnenyeTt UCNONb30BaTb NPOEKTHbIE PELeHNs MO MOBbIWEHMD XECTKOCTU ero KOHCTPYKTUBHOWM CXEMBbI
WK OTAENbHbIX 3N1IEMEHTOB!

- YCUNEHNE HECYLWNX KOHCTPYKLMIA;

- YCTPONCTBO BPEMEHHbIX MeTanmyecknx 6aHaaxei, oboiim, Taxen n np.;

- YCTPOWCTBO NOCTOSAHHbIX NMOSCOB XECTKOCTU;

- YCTPOWCTBO AOMOSHNTENMbHbIX KOHCTPYKTUBHbIX 9/IEMEHTOB U CBA3EA.

17.21 TIpOEKTHbIE PELIEHNS MO YCWMNEHNIO KOHCTPYKUMA 3awuwaemMbix OObEKTOB OKPYXatowWen 3acTpoiiku
JOJIXHbI yYNTbIBATD:

- ICTOPUYECKYIO U apXNTEKTYPHYIO LIEHHOCTb 34aHUSI U COOPYXEHNS;

- BOBMOXHOCTb AOCTyna K yCunnBaeMblM KOHCTPYKUUNAM U HeO6XOJJ,I/IMOCTb aKkcnnyatauun NMOMELLEHNIA;
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- XapakTep wuMmelowWwmxcs MnoBpeXAeHUA KOHCTPYKUMA, BO3HMKWKX B XOoAe aKcrayaTtauumm obbekTa, M ux
BO3MO>XXHblE€ NMPUYNHbI.

npoeKTHbIe peweHna no ycumneHuto KOHCprKLI,VIVI 3almiaemMbix 06bEKTOB AOJXKHbI NnoATBEPX OATbCA pacy4eToM
Ha BO3OEeNCTBUS, onpenensemMmble B COOTBETCTBUM C pa3neiom 9 1 Bbl3BaHHbIE NOA3EMHbIM CTPOUTENbCTBOM.

17.22 Meponpusitust No BblpaBHWBAHUIO [OMOMHMTENbHbBIX dedoopMaunii 3awmiaemMblx 06bekTOB cnenyet
npoekTmnposaTb B cooTBeTcTBUM ¢ CIT22.13330.

OouH 13 adppekTMBHbIX CrocobOB - KOMMEHCAUMOHHOE HarHeTaHue, MO3BONsOWEe npefoTBpawaTte Wan
MUHMMM3NPOBATb AechopMaunMm CyWeCTBYIOWMX OOBEKTOB MPW BO3BEOEHUN PAOOM MOL3EMHbIX COOPYXEHWUIA.
KoMneHcaLoHHOe HarHeTaHe OCylecTBSIeTCS MHOrOPa3oBol NO3NPOBAHHOM MHBbEKLMEN TBEPAEOWMX PaCcTBOPOB
B FPYHT Yepes CKBAaXMHbI, pacrnofiaraemble MexXay CTPOSWMMCS 1 3almwaemMbiM 06 bekTamu.

MpuMeyaHus

1 Ona sawnTbl 30aHUR 1 COOpy>K€HVH7I, npn npoxogke non HUMK TOHHENEeN, NnpuMeHsaeTCca KoMneHcaunoHHoe
HarHetaHune, BbINONIHAEMOE 4Yepe3 WHDBEKTOpPbl, YCTaHOB/IEHHble B FOpI/I3OHTaJ'IbHOI7I NNOCKOCTW, nAOna 4ero
yCcTpanBarTCAa cneunanbHble BepTUKaibHblE WAXThI.

2 Ina 3awmtbl 06 bEKTOB, NPU NPOXOAKE TOHHENEN NN YyCTPONCTBE KOTNOBAHOB PSLOM C HUMMW, MPUMEHSAETCS
reoTexHu4yeckuii bapbep B BEPTVKANbHOM UIN HAKTOHHOM MNIOCKOCTU, yCTPpanuBaeMblii o MetTody KOMMeHCaUnoHHOMO
HarHeTaHusi B COOTBETCTBMMN CO CTAHAAPTOM OpraHmaaumu [8].

17.23 TNpn mMcnonb3oBaHWM B KayecTBe 3alMTHbIX MEPOMPUATUIA KOMNEHCAUMOHHOrO HarHeTaHusi B NpoekTe
cnenyeT NPenycMOTPETb BbINOSIHEHME SKCMNEPUMEHTANbHbLIX PaboT Ha OMbITHOM y4acTKe.

17.24 B cnyyasix, korga CTPOWTENbCTBO MOL3EMHOr0 COOPYXEHWUs MOXET Bbi3BaTb 3a cyeT OGappaxkHoro
adhbekTa NOATOMNNEHME NOABANOB 3LaHWIA OKPYXatoLWeR 3aCTPOKK, B NPOEKTE AONXHbI ObITb NPEaYCMOTPEHBI MEPDI
no 3awmTe NogsasnoB OT NOA3EMHbIX BOA.

B kayecTBe Takow Mepbl MOXET ObiTb NPEeayCMOTPEHO YCTPOMNCTBO MMAPOU30NSLUMA NOABAN0B UK UCKOYEHWE
BO3MOXHOCTM UX NOATOMMEHUS C MOMOLbIO YCTPOUCTBA ApeHaxen (CM. pasgen 16).

17.25 Heobx0aMMoCTb NPOEKTUPOBAHMWS MEPOMNPUATUIA, HAMPABEHHbIX HA 3aWMTY NHXEHEPHbIX KOMMYHMKALWA 1
CHUXEeHMe MX OOMOSMHUTENbHbIX AedopMaLlunii, Bbi3BaHHbIX MOA3EeMHbIM CTPOUTENbCTBOM, CredyeT onpenenatb Ha
OCHOBaHWN rE0TEXHNYECKOro NporHo3a (cMm. pasaen 9).

3HaueHusi npedenbHO OOMyCTUMBIX OedhopMaumii MNOA3IEMHbIX WHXEHEPHbIX KOMMYHUKALMA  nonyckaeTtcs
onpenensitb B COOTBETCTBMU C [3] MW MO COrNacoBaHMIO C SKCNyaTUPYIOWMMU NX OpraHn3aunsiMu.

17.26 B cny4yae ecnn npoektTumpyemoe noo3emMHOe COOpyXeHume unm npouecc ero CTtpoutTenbctBa MOryT
OKa3blBaTb HaA OKpy>Xalouwyto 3aCTpOVIKy Henoonyctumble BVI6paLlI/IOHHbIe N OVHaMuMyeckue BO3LENCTBUS, B npoekTe
LOMXHbl ObITb npenycMoTpeHbl MeEPONPUATA NO CHUXEHUIO YPOBHA TakKnX BO34ENCTBUIA.

17.27 3 OEKTUBHOCTb 3aALWNTHBIX MEPOMNPUSATUIA, NPEeOyCMOTPEHHbBIX NMPOEKTOM, OOMXHA OblTb MOATBEPXAEHA
pe3ynbtTataMm reoTexHnM4eckoro MOHUTOPUHra. [TeoTexHnYeckui MOHUTOPWHI cnenyeTt nnaHnpoBaTb U BbINOJIHATb B
cooTBeTCTBMM C pasgenom 10.

[MpuMeyaHus

1 Bo MHOrmx cnyyasix fetanbHblii NPOrHO3 NOBEAEHNS SKCMIyaTUPYEMbIX 30AHUA 1 COOPYXEHWUIA, NOABEPTWINXCS
yCUneHuto, 3aTpyaHeH. B Takux npoekTHbIX CUTyauusix cneayeTt NpUMeHsiTb HabnoaaTenbHblid MeTon (cM. 7.7).

2 Mpw NPOEKTUPOBaHMM KOMMEHCALMOHHOrO HarHeTaHns HabnoaaTenbHbli MeTol cneayeT NPUMEHsSTb BO BCEX
cnyyvasix.
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MpunoxeHue A
(cnpaBoyHoe)

Oco6eHHOCTU MHXEHEPHO-TEe0NIOrMYeCcKUX YCNoBuI Ha Tepputopum r.MockBbl
A.1 Tlpy NPOeKTMPOBAHUM MOA3EMHbIX COOPYXeHW B r.MockBe cnegyeT 3HaTb W yyuTbiBaTb OCOOEHHOCTU
WHXEHEPHO-TeoNornyecknx W ruaporeonormyeckmx yCnoBuil Ha TeppuTopuMu ropona, yMmMeTb aHannsvpoBatb
BO3MOXXHOCTb Pa3BUTUS ONACHbIX FE0NIOMMYECKUX N TEXHOrEHHbIX NPOLECCOB B FPYHTOBOM MAaccuBe, KOTOPble MOTyT
oKasblBaTb BAMsSHME Ha 6e30NacHOCTb CTPOUTENBCTBA U HALEXHOCTb MPUHUMAEMBIX KOHCTPYKTUBHbIX PELIEHUIA.

I"Iplee'-laHVle - I'Ipvlnoervm A-I" npmeeneHbl B Ka4deCcTtBe npumepa, KOTOprVI MOXHO WKCNoNIb30BaTb MNpu
pa3pa60TKe pernoHanbHbIX METOOANYECKUX OOKYMEHTOB UMK cneunasnbHbIX TEXHUNYECKUX yCl'IOBI/II7I.

A.2 MockBa pacnonoxeHa B LeHTpanbHoi Yactn BoctouHo-EBponerickoli paBHUHbI B 6acceiiHe peku MockBbI 1
ee nputokos. ["'eonornyecknii paspes nogd MockBON xapakTepmuayeTcs HanmumeM ABYX Pe3KO BblpaXeHHbIX 3Taxen
reonornyeckux o6pasoBaHuit: OpeBHero, AO0KEMOPUIACKOro KPUCTannMyeckoro yHoameHTta, norpebeHHoro Ha
rnybuHe 6onee 1 KM, U 3anerawowWwero Ha HeM MOKPOBa OCaAOYHbIX Mopod. Bce noasemHble COOpyXeHus Ha
TEeppuUTopUM ropoaa, Ha KoTopble pacnpocTpaHaTcs TpeboBaHWs HACTOAWEro CBoAa Mpasui, pacrnonaraiotcs B
npenenax rnybuH yexna ocagoyHbIX NOPOA.

A.3 B reonorvyeckom ctpoeHun Tepputopum r.Mockebl fo rinybuH, 3aTparvBaeMblx NOA3EMHbIM CTPOUTENBCTBOM,
npYHUMAalOT y4acTue nopoAbl CpedHero n BepxHero oTAenoB KaMeHHOYro/ibHOM, IOPCKOW, MENOBON U YeTBEePTUYHOM
cucTem.

B npunoxeHnn B npuBeneHbl cTpaturpadouyeckue CXembl KOMMNEKCOB YETBEPTUYHBLIX U OOYETBEPTUYHbBIX
OTNOXEHWi Ha TeppuTopMK . MOCKBBI.

A.4 Twoporeonoruyeckne ycnosums r.MockBbl XxapakTepM3yTCa HaNMYMeEM 3HAYUTENbHOrO YMcna BOOOHOCHbIX
rOpu30OHTOB U 0OpasyeMblX MMXM BOAOHOCHBIX KOMMNEKCOB. B BepxHeil 4acTu rpyHTOBOW TOMWM NOA3EMHblE BOAbI
HacbILWaloT PbIX/ble Y CBA3HbIE MOPOAbI Y TBEPTUYHOIO 1 ME3030MCKOro (MENOBOMO M IOPCKOro) Bo3pactos. Hanbonee
NOSHbIA paspe3 3TUX OTNOXEHWMA npefcTaBneH Ha tore r.Mockebl B npefgenax TennoCcTaHCKOW BO3BbIWEHHOCTU.
3pecb pas3BuUTO OO WECTU BOOOHOCHbIX FOPU3OHTOB, MPUYPOYEHHbIX K YETBEPTUYHbIM anfioBuanbHbIM, BOOHO-
NEeIHNKOBbIM N 03E€PHO-NENHNKOBbLIM, & TakXX€e MOPCKMM MENOBLIM U IOPCKMM MecYaHbiM noponam. 3T BOLOHOCHbIE
rOPU30HTLI pasfeneHbl cnabornpoHULAeMbIMU MnacTaMyM MOPEH, a TakXe FNMHAMW W TIMHUCTLIMU aneBpuTamu
MEJI0BOr0 M IOPCKOro BO3PacTos.

B yeTBEPTMYHBIX OTNOXEHNSX BbIAENSAOTCS:

- COBPEMEHHbIN annoBrasbHbli BOOOHOCHbI FOPUBOHT;

- BOOOHOCHbIV FOPU30HT NEPBON, BTOPOIA 1 TpeTbel HaanoMMeHHbIX Teppac pek Mockebl 1 Sy3bl;

- MOCKOBCKUI Q0 NMOBMOr NALManbHbIA BOLOHOCHbIA FOPU30HT;

- MOCKOBCKO-O0HCKOM (pnoBror naumnanbHblid 1 03epHO-N1€OHUKOBbIA FOPU3OHTHI;

- DOHCKO-CETYHbCKUI (pnoBrOr naumnanbHblid 1 03epHO-N1eOHUKOBbIA FOPU3OHTbI.

B Me3030McKkMX (MENOBbLIX M IOPCKMX) OTNOXEHNSX BbIASNSAOTCS Cneayowmne BOAOHOCHbIE FTOPU3OHTbI:

- CeHOMaH-anbbCcKuiA;

- anT-HEOKOMCKWIA;

- BOJIXCKWIA;

- kennosen-bartckuii.
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B HuXHel yactm prHTOBOVI TOonwn noa3eMHble  BOAbl  MNpuUypo4dYeHbl K nnactaM  BEepxXHe- U
cpenHeKaMeHHOYro/ibHbIX Kap6OHaTHbIX OTNIOXEHUN, pasneneHHbIX MepremiMcTo-rNMMHUCTbIMM NopoaaMun. B ceBepHon
yactn r.Mocksbl, roe npencrtasyieH Hambonee MosHbIiA pas3pe3 BepXHeKaMeHHOYro/lbHbIX OT/IOXEHUIN, B 3TOM YacTtu
TONWW BblaensaeTcsa 00 NAT BOOOHOCHbIX NNacToB.

B KaMeHHOYronbHbIX OTAI0XEHMAX BblAENAOTCS Cnepytowmne BOAOHOCHbIE FTOPU3OHThI:
- IXXEeNbCKUn;

- KACMMOBCKWI;

- MSIYKOBCKO-MOA40NbCKUIA.

[MoMMMO oOMMCaHHbIX BbllWEe BOAOHOCHbLIX [OPM3OHTOB Ha Tepputopun r.MOCKBbl B BEPXHE 4YacTu
rMApOreonornyeckoro paspesa [LOCTaTO4YHO 4YacTo BCTpeyaeTcs ocobas dhopma CKOMMEHUS NOA3EMHbIX BOA -
BEPXOBOAKA, 3anerawowas Ha Hebonblwow rnybuHe (2-3 M), 06s13aHHast CBOVMM CyLLECTBOBAHMEM TMaBHbIM 06pa3om
MOBbIWEHHOMY WHMPUNbTPAUMOHHOMY MUTAHMIO (B OCHOBHOM 3a CYeT yTeyeK M3 BOAOHECYIWUX KOMMYyHWKauuwn), a
TaKXe YXyILWeHWO YCIOBUI MOBEPXHOCTHOIO 1 MOA3EMHOr0 CTOKA 3a CHYET 3achiNky eCTECTBEHHbIX APeH (Hebonbwmnx
pekK u oBparos).

A5 Tlpu NpoekTMpPOBaHUM HEOOXOLMMO Y4YWTbIBATb TUAPOreosormyeckme Ycnoeusi, cPopMMpPOBaBWIMECH K
HacTosIlleMy BpeMeHW Ha Tepputopun r.MockBbl. VIHTEHCUBHbI BOAOOTOOP U3 KaMEHHOYrONibHbIX FOPU3OHTOB
NPWBEN K YCTAHOBNEHMIO NPAKTUYECKU HA BCEV NNOWanm ropoa HUCXOLSWEro nepeTekaHns NoA3eMHbIX BO4, O YEM
CBULETENbCTBYET COOTHOWEHME abCOMOTHBIX OTMETOK YPOBHEN MOA3EMHbIX BOJ, B BOLOHOCHbLIX FOPU30HTAaX.

MpumeyaHne - Hambonbwmne oTMETKM XapakTepHbl Ajs MePBOro OT NMOBEPXHOCTU ropunsoHTa. [anee, B kaXxOoM
NMOCNeLyIOWEM HMXEe3aneralwemM ropusoHTe, NPOUCXOANT YMEHbLIEHE abCONOTHBIX OTMETOK YPOBHEW NOA3EMHbIX
BoA. Hambonee HM3Koe NONOXEHWe YPOBHEN XapakTepHO LN MSYKOBCKO-NOLONbCKOrO rOpM30oHTa.

A.6 Mpu NpoekTMpOoBaHUM MOA3EMHbIX COOPYXeHui B r.MockBe cnefyeT yuuTbiBaTb Hanuume norpebeHHbIx
popM penbeda.

lMpuMeyaHne - EcTecTBeHHbIN penbed Ha TeppuTopum r.MockBbl NpeTepnen CylWeCcTBEHHbIe U3MeHeHNns. BoaHas
ceTb NPUTOKOB pekn MOCKBbI Ha TEPPUTOPMM COBPEMEHHOro ropoda, CylecTBOBaBllas 4O Havyana OCBOEHWS 3TOWN
TEPPUTOPUN YE0BEKOM, BblNa CylWeCcTBEHHO NpeobpasoBaHa. BonbIIMHCTBO M3 MPUTOKOB M PyYbeB ObiNU 3aKNOYEHDI
B KONNEKTOPbl, OCTanbHble 3acbiNaHbl. 3acbinaHo Obino TakXe 3HAYUTENbHOE YMCNO MPYOoB, OBparoB, 6anok u
NpPOYNX HEPOBHOCTEW €CTECTBEHHOrO penbeda, co3naBaBlumx HeynobcTea ANns passuTrs ropoaa.

A.7 MNpn NpoeKTUPOBaHUN NOAIEMHbBIX COOPYXEHUIA HErTyOOKOro 3an0XeHUs!, yCTpanBaeMbIX NPENMYLLECTBEHHO
B KOTNOBAHAxX W TpaHWesx, CnefyeT yyuTbiBaTb BO3MOXHOCTb 3HAYMTENbHOW MOWHOCTU 3aneraHnsi TEXHOrEHHbIX
FPYHTOB M OTNIOXEHWA Ha Tepputopum r.MockBbl. Ocobo crneayeT BblAeNsATb HANMYME HECNEXABIUMXCH TEXHOTEHHbIX,
ra3oreHepupyWmX 1 UHbIX XUMUYECKMN 3arpsa3HEHHbIX FPYHTOB.

MpuUrofHOCTb FPYHTOB C TOYKM 3PEHUS CAHUTAPHBLIX U 3KONOrMyeckux TpeboBaHwin cnepyeTt onpenenstb B
cootBeTcTBMM ¢ CaHlnH 2.1.7.1287, HenpurogHble rpyHTbl Nognexart yaaneHno U3 KOTN0BaHOB MU 3aMeLLeHNto.

A.8 BaxHasi 0COBEHHOCTb WHXEHEPHO-reonornyeckmx ycnosuin r.MockBbl, HebnaronpusitTHass Ofsl NoA3eMHbIX
COOPYXEHW, - Hannume Ha pane yyacTKOB TeppuTopun ropofa XUMUYECKOW UM 3NeKTPOXMMUYECKOW arpeccum
FTPYHTOB U MOA3EMHbIX BOA MO OTHOWEHUIO K KOHCTPYKLUMOHHLIM Matepuanam COOpyXeHWA. 3awmnTy KOHCTPYKLMIA
NOL3EMHBIX COOPYXEHWA OT KOPPO3nK cneayeT BbINONHATL B COOTBETCTBUM ¢ TpebosaHuamn CI1 28.13330.

A.9 Ha TeppuTtopum r.MockBbl CylecTByeT psi, MHXEHEPHO-reoNorMYecknx yCnoBuii, HeGNaronpusiTHbIX LNs
MOA3EMHOro CTPOUTENBCTBA, KOTOPbIE CneayeT 0cobo TwaTenbHO UCCNeA0BaTh B MPOLECCE U3bICKaHWIA U YYnTbIBATb
npu NPoekTUpoBaHunn. K TakuM ycrnoBusiM OTHOCUTCS Hannyme B reonormyeckom paspese:
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- TPYHTOB, Cogep>Xalmx BanyHbl N KPyMHblEe BKAOYEHUS. Takme rpyHTbl NPeacTaB/eHbl B OCHOBHOM BasyHHbIMU
CYNecsMn 1 CyrMMHKaMMN MOPEHbl MOCKOBCKOrO rOpM30HTa, WMPOKO PacnpoCTpaHeHHbIMA Ha Tepputopun r.MockBb!.
Hannune Ttakux rpyHTOB clenyeT yuuTbiBaTb mnpu Bbibope 060pydoBaHWS M TEXHONMOTMU YCTPOMCTBA MOO3EMHbIX
COOpPY>XEeHWIA;

- PbIXNbIX BOAOHACHILEHHbIX MECKOB. PbixNble BOOOHACHIWEHHbIE MECKM YEeTBEPTMYHOrO BO3pacTa 3anerawor,
Hanpumep, Ha ceBepo-3anafe r.MockBbl. Takue rpyHTbl CMOCOBGHbI [OOYMNOTHSATLCS MPU BUBPALMOHHBIX UK
PUNbTPALMOHHBIX BO3LeiCcTBUAX. BogoHacblleHHble MenKMe W MblneBaTble MECKM CKMOHHbI K MPOSBNEHUIO
MNNbIBYHHbIX CBOWCTB U OMACHbI CBOEN CNOCOOHOCTLIO 3aMOSHSATb NOA3EMHbIE MOMOCTU U NPOCTPAHCTBA NPY HaNM4mMu
noctyna. CnefyeT yuuTblBaTb, 4TO MbiNeBaTbie Mecku, obnagas HW3KOM MPOYHOCTbIO, NErko pas3XuXawTcs u
OMNbIBAKOT MPU 04YEHb MasbiX Pa3pyLialoWwmnx HanpPsXXeHNsX;

- cnabblx BOAOHACHIWEHHBIX TAVHUCTBIX TPYHTOB, 3aTOPKOBAHHBIX FPYHTOB, TOPHOOB U WMOB, CKJIOHHBIX K
LNNTENbHON KOHCONMAALMN U 3HAYMTENbHBIM AecbopMaumsam. Takme rpyHTbl He pasBuTbl HA TeppuTopum r.Mocksbl
MOBCEMECTHO W BCTPEYAOTCS MPEVMYLLECTBEHHO B MOHWXEHUSIX penbeda, K HAM OTHOCSITCS 03epHble 1 BoNoTHbIE
OTNOXEHWS;

- TNIUHWCTBIX TPYHTOB MOBbIWEHHOW YyBCTBUTENbHOCTU. HanprMep, cnabonnTncrumMpoBaHHble FNHUCTbIE FPYHTbI
C BbICOKO BNaXHOCTbIO W mnokasatenem Tekyyectn 6Gonee 0,5 obnanaloT TUKCOTPOMHLIMKA CBOWCTBaMM, T.e.
XapakTepuayTCs YaCTUYHOW UK NONHOW NOTepelr NPOYHOCTM MPY AVHAMUYECKOM BO3LENCTBAN N BOCCTAHOBNEHNEM
MPOYHOCTM MOC/e NPeKpaLleHnst BO3LENCTBUS;

- MYYMHUCTbIX TPYHTOB. Takme rpyHTbl NPW UX BCKPbLITUM B NPOLIECCE MOA3EMHOr0 CTPOUTENbCTBA, NOABEPrasich
BO3LEWCTBUIO OTpULATENbHbIX TemnepaTtyp, CrnocobHbl K 3HayMTenbHbIM 00beMHbIM AedopMauvsMm K MoryT
nepenaBaTb CyWeECTBEHHbIE AOMOMHUTENbHbIE OaBNEeHWUS Ha KOHCTPYKLMW NOLA3EMHbBIX COOPYXeHuid. K ny4YmHUCTbIM
OTHOCATCS FMIUHUCTBIE TPYHTHI.

A.10 CnepyeT yumTbiBaTb, 4YTO ONACHOCTb MPW MNOA3EMHOM CTPOWUTENLCTBE MOryT MPEACTaBnsTb coboi
3HauYMTeNbHble TPaOVEHTbl Hamopa B BOAOHOCHbLIX TFOPWM3OHTAX, KOTOPble MOryT BO3HUKATb MNPW BCKPbITUN
OTHOCUTENIbHO ManoMOWHOro BOMXCKOrO BOLOHOCHOrO FOPU30HTa, NMPUYPOYEHHOTO K FAMHWUCTBLIM MblfieBaTbIM U
MENKMM MecKaM, HacCbleHHbIM POCHOPUTOBBLIMM KOHKPELMSIMM, KOTOpbI obnanaeT 3HaunTesbHbIM M36bITOYHEIM
Hamnopom.

ObsizatenbHbIMY  TPEBOBAHUSIMU B MPOrpaMMe  WMHXEHEPHO-TEONIOMMYECKMX U3bICKaHWIA  AONXHbl  BblTh
HeobXoouMOCTb AeTanbHOW CcTpatudprkaumm BOLOHECYILMX W BOLOYMOPHbIX CNOEB TPyHTa, OMNpedesneHve ux
KO3 PULIMEHTOB (PuNbTpaUMU U BOLOOTAAYN. JloKkanbHble FrMAPOreonorniyeckme 0CobeHHOCTN yyacTka Noa3eMHOro
cTpouTenbCcTBa cnegyeT M3yyaTb B KOHTEKCTE OOWEero MOHWMAaHUS PeXUMOB OUNbTpauuM Ha 3HAYUTENbHOM
oKpy>XaroLen TeppuTopumn.

A.11 Ha Tepputopun r.MockBbl nposiBnsieTcs psif HebnaronpusiTHbIX MHXEHEPHO-Fe0NOrnYeckux MpoLLEeCcCoB,
€CTECTBEHHOrO M TEXHOTEHHOro XapakTepa, KOTopble HEOOXO0AMMO U3Y4YNTb B XOLE W3bICKAHWA M yuuTbiBaTb Mpu
NPOEKTUPOBAHUM MOA3EMHBIX COOPYXeHW. K 3TM npoueccam MOXHO OTHECTU:

- TEXHOreHHoe NoaTonneHune;
- KapCTOBble U KapPCTOBO-CYdPPO3MOHHbIE NPOLECCHI;
- OMO/JI3HEBbIE MPOLECCHI.

A.12 lMpu NpoekTMpoBaHNM cnelyeT yuYnmTbiBaTh, YTO NOA3EMHOE CTPOUTENLCTBO CNOCOBHO 3a cYeT BappaxxHoro
adbpekTa BbI3blBaTb TEXHOreHHOE MOATOMNEHNe OKpyXalolwel Tepputopun, 4To MOXET MPUBECTM K 3aTOMNEHUo
noasanosB COCeAHNX JOMOB U yXyAWWUTb SKCMNyaTaLUOHHbIE CBOMCTBA SKCMyaTUPYeMbiX MOA3EMHbIX 06 bEKTOB.

A.13 CnepyeT yuuTbiBaTb, YTO OMACHOCTb ANS MOA3EMHbIX COOPYXEHWA MOryT MPencTaBnATb KapCTOBble U
KapCTOBO-Cy(p(PO3MOHHbIE MpoLecchl Ha TeppuTopun r.MockBbl. [pu CTpOMTENbCTBE Ha 3aKapCTOBAHHbIX
TeppuTopunsax HeO6XO,EI,I/IMO Mn3y4aTtb COCTaB KApPCTYOWNXCA nNopoa, yCnosus nx 3aneraHns, BbisaBisaATb NOBEPXHOCTHbIE
KapCTOBble NPOSIBNIEHUS N NOA3EMHbIE KAPCTOBbIE (POPMbI. B ycnoBumsix r.MockBbl OCHOBHbIE KapCTytOWWECS NOPOabI -
OT/NOXEHNS U3BECTHSIKOB kapbOHOBOro Bo3pacta. Hanmbonblyio KapCTOBYKO yrposy MPencTaBnsioT TEPpUTOpUU B
npenenax HONMUH pekn MockBbl M ee KPyMHbIX MPUTOKOB, FAE OTNOXEHUS KapboHa He MNepekpbiTbl YEXOM
cnabonpoHNLLaeMbIX KOPCKMX T INH.
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Mpu NpoekTMpPOBaHNM NOA3IEMHBIX COOPYXEHUIA cneayeT yoensTb BHAMAaHWE UCCNENOBAHUIO CKanbHbIX FPYHTOB,
CKNMOHHBbIX K TMPOSIBNIEHMSIM  KapCTOBbIX W  KapCTOBO-CY(P(PO3MOHHBIX NpoueccoB, obnapawwmx CUNbHOM
TPELMHOBATOCTLIO N KABEPHO3HOCTLIO. JlonxHa 6bITb N3yyeHa MX CnocOBHOCTb MOrNOWEHUS FMHUCTLIX PAcTBOPOB,
npuMeHsieMbix npu 6ypoBbix paboTax U yCTPONCTBE TPaHLWERHbIX CTEH B FPYHTE.

CxemaTtunyeckas Kapta WHXeHepHOo-reonorn4eckoro paVIOHMpOBaHMﬂ r.MockBbl MO CTeneHn OMnacHOCTK
NpPosBNIEHNS KAPCTOBO-CYPIO3MOHHbIX NPOLIECCOB NpuBeAeHa B NPUI0XEHUN B.

A.14 Mpun NPOeKTMPOBaHMM NOL3EMHbBIX COOPYXEHWA HA TEPPUTOPUSIX C PE3KUM N3MEHEHMEM OTMETOK penbeda,
BONN3M CKNIOHOB PEK M OBPAroB cnefyeT MayyaTb HanMyMe OPEBHUX U aKTUBHbBIX OMON3HEBbIX MPOLECCOB, a TakXe
nuccnefoBatb  BO3MOXHOCTb — akTMBM3auUMU  OMOM3HEBLIX MNPOLECCOB B CBSI3M CO  CTpouTenbcTBOM. [lpu
NPOEKTUPOBAHMN OONXHbI ObiTb NPEeAYyCMOTPEHbl MEeponpuaTAs Mo CTabunusauun OMoN3HEr, BAUSIOWMX Ha
NMOA3EMHbIE COOPYXXEHUS 1 HAXOASWMXCS B aKTUBHOM ¢pase, elle [0 Hayana CTpoMTenbCcTBa.

CxemaTuyeckas KapTa WHXEeHepHOo-reosiorMyeckoro parnoHnpoBaHus r.MockBbl No cTeneHu npossneHunsa
ONON3HEBbIX NMpoueccosB npueegeHa B NPUIoXeHUn Ir.

MpunoxeHne b
(cnpaBoyHOE)

Crparturpachuueckue cxembl r.MockBbl

Tabnuua b.1 - F'eonoro-reHeTU4ecKne KOMMNeKcsol YeTBEPTUYHbLIX OT/IOXEHUIA r.Mocksbl

["eonornyeckunii MHOEKC | ["e0/10ro-reHeTN4ecknin KOMNIexKe
CoBpeMeHHble OTNIOXEHUS Oy

tQy TexHoreHHbIn (HacbIMHoW) cnomn

pQy [MoyBEHHO-pacTUTENbHbIA COW
aly AnnioBranbHble OTNOXEHUA

LhQy O3epHble 1 60N0THBIE OTNOXEHNS

cQI_1v KonnioBrnanbHble (ONON3HEBLIE) OTNOXEHMSA

dQqv JentoBnanbHble 0TNOXEHUS CKNOHOB, 6anokK, 0Bparos

BerHequBepquble OTJ/IOXXEHUs1 )y

al AnnoBranbHbIE OTNOXEHNS

LhQq O3epHble 1 6010THbIE OTNOXEHUS

prQp MNokpoBHbIE OTNOXEHNS
Prl-m

dQy LentoBnanbHble 0TNOXEHNS CKNOHOB, 6anok, oBparos

dQnm

CpenHeyeTBepPTUYHBbIE OTNIOXEHUSA

Q" @ noBMOr NSALMasbHbIE OTNOXEHUS MOCKOBCKOrO ONleieHEHUS
Q™ JlenHVKOBBIE OTNOXEHWS (MOPEHA) MOCKOBCKOrO ONeAeHEeHUS
{07 @ noBMOr NsALManbHble 0TN0XEHMNS

MockoBCKuiA - HENPOBCKUIA FTOPUSOHTbI

1gQy e O3epHO-NeaHVKOBbIE OTNOXEHNS

MoCKOBCKUIA - AHEMPOBCKMNIA FOPU3OHTbI

20° Jle[HVKOBbIE OT/I0XEHUs (MOpeHa) OHENPOBCKOro O/eAeHeHNs
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Qo @ noBuor nsumanbHble 0TnoxeHns OKCKUiA - AHENPOBCKUA FOPUIOHTDI

1gQ° ™ O3epHo-negHUKoBble O0TNOXeHUA OKCKWIA - BHENPOBCKUIA FOPU3OHTbI
HuXHeuyeTBEepPTUUYHbIE OT/IOXEHUS ()

20" Jle BHVMKOBbIE OTNOXEHMS (MOPEHa) OKCKOro onefeHeHns

a,fQ1 HepacuyneHeHHbIn KOMNAEKC anntoBmnanbHbIX U NOBNOT NSUMabHBIX OTNI0XEHWIA

Tabnuua b.2 - Ctpaturpaduyeckme KOMNIEKChl LOYETBEPTUYHBIX OTN0XEHWA r.MockBbl

Otpen Apyc "eonornyeckuin Tonwa Opn30HT
NHIEKC
Menosas cuctema
BepxHwii KoHbskckunia Ktk - -
CaHTOHCKMI
CeHomaHckuii Eqs - -
HuxHwmiA Anbbckunin Eqal - -
AnTckui Kia - -
Bappemckuii - -
CoTepnBCKUi Eib—br
BanaHxwuHckuin
Bepwnacckuin
KOpckas cuctema
BepxHuin Bonxckuia Taw - -
Knmepunaxckuin T3km - -
Oxkcapopackui Tqox - -
Kennoserickuii Tk - -
CpenHuii n BepxHuin | BaTckuin Tobt - -
bart-kennosewckuii Toabt-k - -
KameHHoyronbHasi cuctema
BepxHwii [Mxenbckunii Cars PycasuHckas LobpaTuHckuii
Kacumosckuii Catr Tpowkosckas Syacknii
Cqtzm Wamarinosckas Syackunii
Camse MewepuHckas Joporomunosckuii
Capr Mepxyposckas Joporomunosckuii
Cany Heseposckas XaMoBHUYeCKunit
Cart Patmnposckas XamMoBHWNYeCKNiA
Cavs BockpeceHckas KpeBsakuHckuin
CpeaHuin Kacumosckuit Cyms MsiykoBckas MsiykoBcKui
Mockosckui Cqpd MNononbckas MsukoBckui

MpunoxeHue B
(cnpaBoyHoOE)

CxemaTtuyeckast KapTa UHXeHepHoO-reonorn4yeckoro pa|7|0|-|v|posaHV|;| r.MockBbl No cTeneHu

OMacHOCTU NPOSIBNIEHUS KapCTOBO-CY(PPO3MOHHBIX NPOLLECCOB
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YcnoBHble o6ozHavyeHWA:

TeppuTOpKMA NoTeHUManbHO-0NacHanA B

% OTHOWEHHH NPOABNEHNA KApCTOBO-

cydhOoINOHHBIY. NpoYeccoB

- TeppMTOpPUA ONAacHas B OTHOIWEHWH
R*I-;:‘ npoABNeHHA KapcTtoBo-cyhhoIHOHHBIX
npoueccor

PwucyHok B.1

Mpunoxenue I
(cnpaBoyHOE)

CxemaTtnyeckas KapTa UHXeHepHO-reonorn4yeckoro paﬁOHMpOBaHMﬂ r.MockBbl N0 cTeneHu
nposiBneHnsa onoJiaHeBbiX npoueccos
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YecnoBHble 0603HaAYeHMA:

Y4acTkm pasenTHA
- rnySoKux ononsHei

Y4acTku passutis
MEenKUX oNonsHel 1 onnsIBWH

PucyHok I.1

MpunoxeHue L
(pekomeHoyemoe)

YacTtHble KoaddouLMeHTbl HaaeXHOCTU Mo Harpyske Aassi pacyeToB No NepBown rpynne
npenenbHbIX COCTOAHUNA

Tabnuua 0.1
Bupg Harpysku nnu Bo3aencTens KoadhdunumeHT HaneXHocTn v, npu HopmaTuBHbI MpoekTHbIN
BO30ENCTBIN JOKYMEHT noaxog, (cm.
Tabnuuy 8.1)
HebnaronpusaTHOM | 6naronpusTHOM
MocTosiHHbIE Harpy3Ku
Bec KOHCTpyKLUMiA: 1,05 0,90 CIn 20.13330 1mn2
Crl120.13330
CIn 122.13330
- METANNNYECKUX 1,10 0,90
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- BETOHHbBIX 1 Xene306eTOHHbIX U3 1,20 0,90 CIn 20.13330

TSXENbIX 6ETOHOB B HAL3E€MHbIX CIM102.13330

KOHCTPYKUMAX, COOPHBIX B MOA3EMHbIX 0,80

KOHCTPYKLMAX

- cOOPHbIX BETOHHbBIX N3 NErkmx CIM120.13330

6eTOHOB, MOHONMUTHBIX BETOHHBIX W CIn 122.13330

Xene306eTOHHbIX B NOA3EMHbIX

KOHCTPYKLMAX

- MOHONMUTHbBIX OETOHHbIX U 1,30 0,90 Cl20.13330

Xene306eTOHHbIX U3 Nerkux 6eTOHOB, CIn 120.13330

N30NSALMOHHBIX 1 BbIPABHMBAIOLWNX CMn122.13330

Cnoes

BepTukanbHble Ha Kpenb cTBONA 1,17 - CIM91.13330 1

ropHoW BbIpaboTky 0T COBCTBEHHOMO

Beca, Beca 0bopyLoBaHUSA U

COOPY>XEHWIA, ONMParoLLNXCs Ha KPerb

BepTurkanbHble OT Beca rpyHTa:

- 0bpaTHOW 3acbinku 1,15 0,85 CI 20.13330 2
CIn 22.13330
CM120.13330 1
CIM122.13330

- B MPVPOAHOM 3aneraHuu npu 1,10 0,90 CM 20.13330 1n2

HEBO3MOXHOCTM CBOA00Opa30BaHMs CIm102.13330
CIMn120.13330
CMn122.13330

- B IPUPOOHOM 3aneraHunv npu 1,50 - CIM102.13330

cBonoobpasoBaHnm

- ON8 cKalbHbIX FPYHTOB 1,60 - CIMn120.13330 1

- ONS TIVHUCTbIX FTPYHTOB 1,50 - CMn122.13330

- INsi NECKOB Y KPYNHOOBMOMOYHbIX 1,40 -

rPYHTOB

- DaBJIeHME rpyHTa Nnpu BbiBANax 1,80 - CIn120.13330 1
CIn 122.13330

JlaBneHune ropHbix nopog Ha 1,25-1,00 - Cl191.13330 1

rOPM30HTaNbHbIE N HAKNIOHHbIE

BbIpaboTKM

"opn3oHTanbHoe gaBneHue rpyHTa 1,00 1,00 CIn 22.13330 2n3

1,20 0,80
1,17 -

CIn102.13330 1
CIMn120.13330
CIM 122.13330
CI91.13330

['mopocTtatunyeckoe naeneHve 1,10 0,90 CI91.13330 1mn2
CIMn102.13330
CIM120.13330
CIMn122.13330

Ycunusa ot npenBapuTenbHoro 1,30 - CIM120.13330 1mn2

obxartus obnenku CIMn 122.13330

AdnutenbHble Harpy3ku u BO3aencTeust

Bec BpeMeHHbIX neperopoaok, 1,30 0,90 CI 20.13330 1mn2

OTZHEsI0YHbIX CNIOEB U Matepuasnos CM120.13330
CIMn122.13330

Bec cTaumoHapHoro o6opynoBaHus 1,05 - CI 20.13330 1n2
CIMn122.13330

BHuMaHne! JoKkyMeHT BKJIIOYEH B lOKa3aTesbHYo 6a3y TexHMYecKoro periaMmeHTa. JonoSHUTENbHYI0 MHOPMaLMIO CM
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BHyTpeHHee rugpocrartmnyeckoe 1,00 - CI120.13330 1,2n3

naBneHne CIn 102.13330

TemnepaTtypHble BO3AENCTBMUSA 1,10 - CI120.13330 1n2
CIM 122.13330

BoagencTsue ycanku n nonsyyecTu 1,10 0,90 CIn 122.13330 in2

6eToHa

BoagnencTeme cun MOPO3HOro Ny4YeHns: 1,50 - CIm122.13330

- ONS CKallbHbIX TPYHTOB 1,60 - CIn 120.13330 1

- ONS TIVIHUCTbIX FPYHTOB 1,50 -

- ANsi NECKOB U KPYNHOOBIOMOYHbIX 1,40 -

rPYHTOB

JedopmaLlmm ocHoBaHWS, Bbi3BaHHbIE

noapaboTKoiA:

- oceflaHne 1 ropnsoHTanbHoe 1,20-1,10 0,90 CIn 21.13330 1mn2

cOBMXeHne

- KPEeH 1 oTHOCUTENbHAas 1,40-1,20 0,80

ropu3oHTanbHas gedgopmaumns

- KpYBM3HA 1,80-1,40 0,60

KpaTkoBpeMeHHble Harpy3ku 1 BO30eNcTBUsA

Bec cknagupyeMbix MaTepuanos u 1,20 - CI120.13330 1n2

nagenui

Harpyaka 0T MOCTOBbIX U MOABECHbIX 1,10 - CIn 122.13330

KpaHoB

TpaHCnopTHbIE HArpy3KW U Harpysku ot 1,20 - CI 20.13330

MexaHn3MOoB CIn 102.13330

Harpyaku oT Beca nogei 1,40 - CIN 120.13330

JlaBneHne wmToBbIX 4OMKPATOB 1,30 - ClM 120.13330
CMn122.13330

JlaBneHne pactsopa npu LeMeHTaLmm 1,20 1,00 CIn 102.13330

Mynbcauus noToka XnaKocTu 1,20 - ClM 102.13330

MpwunoxeHue E
(cnpaBoyHoe)

MosicHeHNs K BbI6GOPY YaCTHbIX KO3hPULMEHTOB HaaeXHOCTU AN NPOeKTHbIX noaxonos 1,2 u 3
E.1 B 8.6.3 nonyckaetcs NpUMEHATb TPW MPOEKTHbIX NoAxona Ans npenenbHbix cocTosHuiA STR u GEO. OHu
OTIMyaoTCs CnocoboM pacnpeneneHns YacTHbIX KO3 PULIMEHTOB HAAEXHOCTU MeX Y BO3LENCTBUAMU, CBONCTBAMU
rpyHTa 1 MaTepuana, ConpoTUBEHUSIMA, YTO CleayeT U3 pas3nnMuns NoAX0A0B K crocoby yyeTta HeonpeLneneHHoCTe
npv MOAENNPOBaHWUMN Pe3yNbTaToB BO3OENCTBUA N COMPOTUBIIEHWIA.

E.2 MNpoekTHbIN Nnoaxopn, 1

B npoekTHOM noaxone 1 yacTHble KOA(UUMEHTHI HAAEXHOCTH MO FPYHTY Y, MPUHUMAIOTCS pasHbiMUu 1,0, BCe
npoyune YacTHble KO3 OVUNEHTbI HALEeXHOCTW OTNNYHbI OT eANHULLbI.

B aToM noaxode B 3aBUCMMOCTM OT XapakTepa Harpy3ok W BO3LEWCTBUMA WX BO3MOXHbIE OTKNOHEHUS OT
HOPMATMBHbIX 3HAYEHNI YYNTHIBAIOTCS YACTHBIMM KOBOPULMEHTAMI HALEXHOCTU MO Harpyske vy [Bbipaxexue (8.7)]

WK YaCTHBIMU KO3 OMUMEHTAMM MOLENN LN Pe3yNbTaToB BO3LEWCTBUIA yg; [BblpaxeHue (8.76)].

B cnyyae ecnu 3HayeHWsi Harpysok M BO3AEWCTBMIA ONPEOENSIOTCA aHanMTUYeCKWn, NPUMEHSIOT MPOEKTHbINA
nogxon 1A v BoipaxeHue (8.7) onsg pe3ynbTaTtoB BO3AENCTBUIA. ECnn 3HaYeHNs Harpy30k 1 BO3OEWCTBUIA - pedynbTaT
YMCMEHHOrO pacyeTa, AO0MyckaeTcs MPUMEHEHUE NPOEKTHOro nopxomna 16 u BeipaxeHus (8.76), onpenenstowero

BHuMaHwue! lokyMeHT BKJIlOYEH B floKa3aTesbHyo 6a3y TEXHUYECKOro pernamMmeHTa. [JonosHNTeNbHY0 MHPOPMaLMio CM. B sipibike "lMpuMeyaHmna”
NC «TexakcnepT: 6 nokoneHne» NHTpaHeT



CIM248.1325800.2016 Coopy»xeHns noa3emMHsble. [paBuia NpoeKTMpoBaHNS CtpaHunua 80
CI1 (CBoag npaBus)oT 16.06.2016 N 248.1325800.2016
lMpumeHsaeTca c 01.09.2016

pes3ynbTaTbl BO3OENCTBUIA.

MpoekTHbIA noaxon 1 NPUMEHSIOT NPEUMYLLECTBEHHO MPW pacyeTe no nepBow rpynne npenefibHblX COCTOSHUIA
TOHHENbHBIX 064EN0K U 9NEMEHTOB TOHHENENA.

MprvmeyaHve - Hanpumep, Lns npoBepky npenenbHbiX cocTosiHuiA STR B anemeHTax 064ENKW TOHHEns,
yCTpanBaeMoro 3akpbiTbiM CrocoboM, HeobXoauMo OnpedenvTb pacyeTHble 3HA4YeHUS BHYTPEHHWMX ycunuid. B
KayecTBe MOCTOSIHHbIX BO3LEWCTBUIA CneayeT yyecTb LaBneHue rpyHTa v ruapoctaTnyeckoe naBneHue Nnoa3eMHbIX
BOL Ha 064enky. Takxxe Heo6X04MMO y4eCTb Harpy3ky Ha MOBEPXHOCTb 3EMNIN Ha4 TOHHENEeM, BK/ovatouwyto B cebst
Kak MOCTOSIHHYIO, TaK U BPEMEHHYIO COCTaBNSOWME.

MpoekTHbIA noaxon 1A NPUMEHSIOT B Criyyae, KOraa pacyeTt BHYTPEHHUX YCUNUIA B aneMeHTax o64enkn TOHHenNs
BbIMOMHAOT C MPUMEHEHVWEM KOHTAaKTHbIX MoJefeil, a Harpy3kum Ha obnesnky OnpenensitoT aHanIuTuyecku B
cootBetcTBum ¢ CI1 102.13330, CIT 120.13330, CI 122.13330. lNMpn aToM onsd BCEeX pe3ynbTaTtoB BO3LENCTBUIA
cnenyeT y4ecTb KOSIPMUUEHT HaLEXHOCTU NO OTBETCTBEHHOCTW COOPYXEHUIA ¥, , a TaKXe TO, YTO B 3TOM Clyyae

pe3ynbTaTtbl BO3OENCTBUA He 3aBUCAT OT MNPOYHOCTHbLIX XapakTEepUCTUK Martepuana KOHCTPyKuwund, T.e. Ym=1,0.

Takum 06pas3om, B YCTONYMBBLIX FPYyHTAX B YCNOBUSX CBOA00OPA30BaHMS MpW ONpPeneneHnn pacyeTHbIX 3HaYeHUi
pe3ynbTaToB BO3LEWCTBU/A (BHYTPEHHMX Yycunuii B obnenke) [LONMXHbI ObiTb y4TeHbl cnepylowme YacTHble
KOO PULIMEHTbI HAAEXHOCTM, KOTOPbIE MOTYT ObITb OTANYHBIM OT 1,0:

- pesynbTaT BO3AENCTBWA OT Harpy30K Ha MOBEPXHOCTW FPYHTa HE 3aBWCUT OT MPOYHOCTHBLIX XapakTepUCTMK
rpyHTa. OH 3aBMCUT OT 3HAYEHUIA 1 XapakTepa MOBEPXHOCTHbIX HArpy30K C Y4eTOM KO3 PULMEHTOB UX COYETaHWMA,
a TaKXe reoMeTpUYecKnX NapameTpoB: By = By (Y s Wiy ag);

- pesynbTtar BO3OENCTBMA OT rUOPOCTATUYECKOrO [AABMEHMS 3aBUCMT OT YAOENbHOro Beca BOAbl W
reomeTpuyeckux napametpoB. C yyeTOM BO3MOXHOCTM M3MEHEHUS TEOMETPUYECKMX NnapameTpoB (Hanpumep,
CEe30HHOr0 M3MeHeHusi YIB) pesynbtat BO3OehcTBMiA MoxXeT OblTb 3anucaH cnenylowmm  obpasom:
By = Bg{vpFyiag +haj;

- pesynbTart BO3AENCTBMIA OT BEPTUKANBHOW U FOPU3OHTANbHOW COCTaBNAIOWMNX AaBNEeHNs rpyHTa onpenenseTcs
B 3aBMCUMOCTW OT HOPMAaTUBHbIX 3HAYEHUA NPOYHOCTHBIX XapakTepUCTUK FpyHTa (KaXywerocs yrna BHYTPEHHEero
TPEHNSs), a TakXe reoMeTpuYyeckmx napameTpoB: &, =Eg{vpfy Xpiagt. [Mpn aToM cnegyet OTMETUTb, YTO AN

BEPTUKANbHOW U TrOPWU3OHTaNbHOW COCTABNAOWMUX [ABNEHWUS TPYHTA MPUMEHSIOT pPasnuyHble 3HAYEHUS ¥ p
(npunoxeHue ).

MpoekTHbIl noaxon 16 NpuMeHsIlOT B cnyyae, Korna pacyet BHYTPEHHUX YCUNUiA B afieMeHTax 064enkn TOHHeNs!
BbINOMHAOT METOAOM KOHEYHbIX 3NIEMEHTOB C MPMMEHEHMEM Monenel ChnnAoWwHbIX cpefd. BHyTpeHHune ycunusa B
obnernke TOHHENS TeM onacHee, YeM 6onee HePaBHOMEPHO pacrnpenenseTcs BHEWHs S Harpy3ka Ha o6aenky. C aToi
TOYKW 3peHNs Tpebyemas cTeneHb HaoeXHOCTU NPY NPUMEHEHNM NPOEKTHOro noaxoaa 1A obecneumBaeTcs TeM, 4TO
KO3h (PULIMEHTLI HAOEXHOCTW MO Harpy3ke A5 BepTMKaNbHOrO OaBNeHUs rpyHTa Bbllle, YeM A1 rOPU30HTaIbHOro
nasneHus. [py NPUMEHEHUWM YUCNEHHBIX MOLENEA CNNOWHbIX cpen obecrnevyeHne pPasnuyHbIX  3HAYEHWI
KoahpuumeHTa HaOeXHOCTU MO0 Harpyske [Ons HanpsXkeHuld Ha pasfvyHblX nowagkax okasblBaetcs
npobnemMaTtnyHbIM, ECNV NPaBNNbHO MOLENVPYIOTCA APYrne ycnosms 3ajadun. B atom cnyyae npaBunbHee NPUMEHSTb
YacCTHbIN KO3 PULIMEHT HAOEXHOCTU MOLENN gy, Ha KOTOPbIA crefjyeT yMHOXaTb pesynbTaTbl BO3OENCTBUNA:

By =g Eg (Wl Xyiag).
E.3 MNpoekTHbIN Nnogxopm, 2

MpoeKkTHbI Noaxon 2 NPUMEHSAIOT B Cny4yasix, Korja 3HayeHWs Harpysok W BO3OENCTBUA UAM CONPOTUBAEHWIA
BO3[ECTBMAM CYLLECTBEHHO 3aBUCAT OT MPOYHOCTHbIX XapakTepUCTUK FTPYHTOB.

B NPOEKTHOM noaxode 2 4acTHble KO3IMUUNEHTbl HAOEXHOCTA MO FPYHTY Ye NPUHUMAIOT OTANYHbIMK OT 1,0,
BCE NpOoYMe YacTHble KO3 (PULUNEHTbI HAOEeXHOCTN B obwem cny4dae OTNNYHbl OT edNHWULbI.

MpoekTHbIi noaxon 2A NPUMEHSIOT, HanpuMmep, ANs pacyeTa Hecyleihn CcnocobHOCTM (PyHOAMEHTOB Ha
€CTEeCTBEHHOM OCHOBaHWUM, pacyeTta MOAMOPHbIX CTEH, pacyeTa YCTOWYMBOCTM CKJIOHOB M OTKOCOB. OTnMuntenbHas
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yepTa NPOEKTHOro noaxoma 2A - OTCYTCTBME YACTHbIX KOA(PMULMEHTOB HALEXHOCT NO COMPOTUBNEHUIO g, T.K.

pacyeTHble 3HAYEHUS COMPOTMBIEHUS BO3OENCTBUAM OMNPELENsOT HanpsMyilo B 3aBUCMMOCTW OT PaCYETHbIX
3Ha4YeHNn XxapakTEPUCTUK TPyHTA.

MpoekTHbI nogxod 2B NpuMMeHA0T B chyyasix, Korga psg 3HayeHWin COMPOTMBAEHWA BO3OEWCTBMAM MOXET
3aBNCeTb HENOCPeACTBEHHO OT MPOYHOCTHBIX XapakTepuUCTUK rpyHTa, a psL - He 3aBucuT. Hanpumep, Takon noaxon
NMPUMEHSOT NPU pacyeTe YCTONYMBOCTM CKIOHOB, 3aKpeneHHbIX aHkepamu. [pyrum npvMepom MoxeT 6blTb pacuyeT
Hecywei crnocobHocTn OypoBOA cBaM NO TPYHTY, €CNMU €e HWXHUWA KOHel 3arnybneH B necyaHblii TPyHT
(conpoTvBneHne ceBav Mo OOKOBO MOBEPXHOCTU HE 3aBUCUT OT MPOYHOCTHBIX XapaKTEPUCTUK TpyHTa, a
CONPOTUBNEHNE NOA HUXHUM KOHLIOM 3aBUCUT).

[MpoekTHbI Moaxond 2B npuMeHsIlOT B Tex Xe cnyyasx, 4TO NPOEKTHbI noaxon 2b, oAHako 3HayeHus
CONPOTUBNEHWU BO3OEWCTBUSIM ONPEeaensioT HEernocpeACcTBEHHO B XOAe UCMbiTaHWA. Hanpumep, 3170 OTHOCUTCS K
Hecyllen cnocobHOCTM CBai MM aHKepOB.

MpuMeyaHve - BbipaxeHns Ans NPoBepku HeJonyleHUs HacTynneHus npepenbHbix coctosHun STR n GEO,
COOTBETCTBYIOWME NPOEKTHOMY noaxony 2, npumeHensl B Gl 22.13330, CIM 23.13330, CI1 24.13330, CI1 116.13330.

Hanpumep, BbipaxeHue (8.4a) MoxeT npuobpeTaTb cneayowmnin BUA B YaCTHBIX CyYasix:
- NV pacyeTe Hecyleln cnocobHOCTM NO FPYHTY (yHAAMEHTa Ha eCTECTBEHHOM OCHOBaHMM

Va2 By WPy ag)t S¥gRa (X, Iy piag) )
- Mpu pacyeTe Hecylem crnocobHOCTY MO rPYHTY 3abuBHON cBau

Y2 Bg U WL} 23 Vg Ry lag)

- NV pacyeTe Hecylei cnocobHOCTM No rPYHTY BYpPOBON cBau

Yo 2 Eg (Y p Wi} =2 Y pa Ra{ &y Y giag )
- NPV NPOBEPKe HecylWei cnocoBHOCTM CBau UNW aHKepa no peaynbTaTaM UCMbITaHiA

Yo Eg{vp Wiy 2vpaRglag);

- MpV pacyeTe yrosKoBOW NOAMOPHON CTEHKM Ha CABUT MW OMPOKWAbIBAHNE

YnZEd{waFn;anTg;ad}szvdﬂd{ywaan ’r"}‘rg;ad};

- NPV NPOBEpPKE MPOYHOCTN 3NEMEHTOB FMOKOI NOAMOPHO CTEHKM
Vand{waFn;Mn f'}'m;an"?rg;ad Thal =Yg Ry (M, 1)
- Npwn npoBepke yCTOVNMBOCTM CK/TOHOB 1 OTKOCOB

Yoo B U p Wi X M giag Y S g Ra (Y WR My I X My giag )
E.4 NpoekTHbIN Noaxopn, 3

B psme cnyyaeB pesynbTatbl BO3OECTBMA W 3HAYEHUS NPeaenbHOro COMPOTUBNIEHUS OCHOBaHWS 3TUM
BO3LEVCTBUSIM MOTYT OblTb MONyYeHbl TONbKO MaTeMaTu4yeckuM MOAENMPOBaHNEM COBMECTHOW paboTbl MOA3EMHOMO
COOPYXEHNS C TPYHTOBbIM MacCVWBOM, B OCOOGEHHOCTM Mpu HEOoBXOAMMOCTM yyeTa MPOEKTHbIX CLEeHapues,
oTpaxarowux rnocnenoBaTesbHOCTb CTpouTenbcTBa. [puMeHeHe modenei cnnowHoi cpedbl (cM. 8.8.10) B aTux
cnyvyasix npeanoyTMTenbHO.

Pesynbtar pacyeta B Takux Cyyasix - KOMMIEKCHbIA U 3aBUCSWMWIA OT MHOTrMX pakTopoB. [lpumeHeHue

BHuMaHwue! lokyMeHT BKJIlOYEH B floKa3aTesbHyo 6a3y TEXHUYECKOro pernamMmeHTa. [JonosHNTeNbHY0 MHPOPMaLMio CM. B sipibike "lMpuMeyaHmna”
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KO3(PPULIMEHTOB HALEXHOCTM MO HArpy3kam U BO3LEWCTBMSIM UMM MO TPYHTY, OTAUYHbIX OT 1,0, ONS Kakux-TO
pe3ynbTaToOB pacyeTa MOXET MOBbIWATbL HAAEXHOCTb, a AN KakKux-To, HA06opPOT, MOHMXATb.

B Takmx cnyyasx OOnyckaeTtcs NPUMEHSTb MPOeKTHblA nopxon 3. Mpu nprvMeHeHWM nNpoekTHoro nogxopa 3
KO3(pPULIMEHTHI HAAEXHOCTU MO Harpy3kam W Mo FpyHTY npuvHUMatoT pasHbiMu 1,0. PesynbtaTbl BO3LeicTBUA
YMHOXAIOT Ha YaCTHbIA KO3IMPULMEHT MOLENN 4. [Py 9TOM MPOBEPKY HEOOMYLEHNS HACTYNNEHWUS NpeaenbHbIX

COCTOSIHUI BbINONHSAOT ncxons U3 ycnosus
Yu¥sd o Bg (WE M X yag Y 2 XY g Ry (WH My Iy X piag ).

Mo cBoeli CyTu NPOEKTHBIA Noaxond 3 aHanormyeH NpoekTHoMy noaxody 16, ogHako ero npumeHseTcs ong sanad
6onee wupokoro knacca. Mpu NpUMeHeHUU MPOEKTHOro noaxofa 3 3HAYEHWUs COMPOTUBIEHWI BO3LENCTBUSM He
3a0atTcs, a MOOEeNNPYIOTCS, MOSTOMY KO3 PUUNEHTbI HAAEXHOCTHU MO COMPOTUBNEHUIO HE NMPUMEHSIOT.

MpumeyaHve - Hanpumep, B pamkax OOHOW YMCneHHoW momenu TpebyeTcs BbIMONHWTL HE TONbKO MPOBEPKY
npenenbHbiX COCTOSHWIA B anemMeHTax 064enkn CTPOSLWerocs TOHHeNs, ycTpamBaeMoro 3akpbiTbiM CNOCOO6OM, HO ©
NPOBEPKY AOMYyCTUMOCTW [LOMONHUTENbHbIX BHYTPEHHUX YCUAWIA, BO3HUKAIOWMX B pe3ynbTaTe CTPOMTENbCTBA
TOHHENSA B KOHCTPYKUMAX PaCnONOXEHHOro Mob6amM30CTU MNOA3EMHOTrO COOPYXEHWS, U MPOBEPKY TOHHENs Ha
BCM/bITME C y4ETOM paboThl ApeHaxa 3Toro NoA3eMHOr0 COOPYXEHMS.

OuyeBMAHO, YTO NMPUMEHEHME OTANYHBIX OT 1,0 3HAYEHUI KOS PULMEHTOB HALEXHOCTW MO HArpy3kam u rpyHTy
byneT ONs KakKux-TO U3 NCKOMbIX B pe3ynbTaTe pacyeTta 3HayeHuit HebnaronpusaTHbIM, @ ANg Kakux-to, Haobopor, -
6naronpusitTHeM. B 3TOM cnyyYae npv MpUMEHEHWU MPOEKTHOro nonaxoda 3 pe3ynbTaTbl BO3AENCTBWIA cnenyet
YMHOXaTb Ha YacTHbIA KO3MMULMEHT HALEXHOCTM MOAENMN ¥y, 3HAYEHWNS KOTOPOro MOryT ObiTb pasnvyHbl 4ns

pasnnyHblX pesynbTaTtoB BO3LENCTBUN.
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KnioueBble cnoBa: MNOA3EMHbIE COOPYXEHWS, MPOEKTMPOBAHWE, PacyeT, KOTNOBaHbl, TOHHENW, TPYHTHI,
reonornyeckune yCnoBus, BNMsSIHUE Ha 3aCTPOIKY
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OPIAHN3ALINA-PASPABOTHUK

AO "HML "CtpoutenbcTtso”

3amecTnTenb reHepanbHOro AWN.3Be3nos
anpekTtopa no Hayke HNLL
"CtpounTtenbcTeo”
Pykosoautenu Onpektop HUNOCI B.M.MetpyxuH
paspaboTku
Oupektop HUNOC M.B.KonbibuH
OTBETCTBEHHbIN 3am. ampektopa HNUOCTI [.E.PassogoBckuii
NCMONHNTENb
VcnonHntenn 3am. gmpektopa HNMOCTI O.A.lWlynsatbeB
3aB. nabopatopuein HUMOCTT A.B.CkopukoBs
3aB. nabopatopuein HUMOCTT B.I".depoposckuii
3aB. nabopatopuein HUMOCTT B.N.WWeiHWH
3am. 3aB. nab. HAMOCHM 0O.A.Mo3zrauesa
Benyuw. Hayu. cotp. HANOCTI O.N.NrHatoBa
Crapwwuit Hayy. coTp. HUMOCI B.B.AcTps6
Crapwwuit Hayy. coTtp. HIMOCI M.M.Ky3sHeLoB

ONEKTPOHHBbIA TEKCT OOKYMEHTa
nonrotoenieH AO "Kogzekc" n ceepeH no:
ogomumanbHbii cant MuHcTpos
http://www.minstroyrf.ru/

(no coctosiHuio Ha 15.07.2016)
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