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CI1 248.1325800.2016

cBO[ NPABUN

COOPYXEHUA NMOA3EMHbIE
NMPABUNA NMPOEKTUPOBAHWUA

Underground structures. Design principles

[arta BBegeHna 2016-09-01

Mpeaucnosue
CBeaeHunsa o cBoae npaBui

1 MNCIMOJIHUTEIb - Hay4yHo-nccnegoBaTenbCKum, NPOEKTHO-MN3bICKATENbCKUI 7]
KOHCTPYKTOPCKO-TEXHONMOMMYECKNA MHCTUTYT OCHOBaHWA U NoA3eMHbIX coopyxeHun nMm.H.M.[epceBaHoBa
(HUMNOCTI um.H.M.I"'epceBaHoBa) - uHctutyT AO "HUL| "CTpoutenscrteo”

2 BHECEH TexHu4yeckum kommuteToM no ctangaptusaumm TK 465 "CtpouTtenbcteo”
3 MOAOrOTOBJIEH «k yTtBepxgeHvo [enapTameHTOM rpagoCTPOUTENbHON [AeATerbHOCTU U
apxutektypsl  MuHUCTEpPCTBA CTPOUTENbCTBA U XUMULIHO-KOMMYHanbHOro Xxossnctea Poccunckon

®egepaumu (Muxctpon Poccun)

4 YTBEPXOEH [lpukasom MuHMUCTEPCTBA CTPOUTENLCTBA U KUMULLIHO-KOMMYHAlIbHOIO X03aMCTBa
Poccuickon ®egepaunn ot 16 mnioHsa 2016 r. N 416/np v BBegeH B gencreue ¢ 1 ceHTabpsa 2016 r.

5 SBAPEMMCTPUPOBAH ®efgepanbHbiM  areHTCTBOM MO TEXHUYECKOMY perynupoBaHuio U
meTponorun (PocctaHgapT)

6 BBEJJEH BINEPBbIE

B cnyyae nepecmompa (3aMeHbl) Urlu OMMeHbl Hacmosiwez20 ceoda npasusi coomeemcmayouiee
ysedomneHue bydem onybniukogaHo 8 ycmaHo8sieHHOM ropsidke. Coomeemcmeyrowas UHghopmayus,
yeedoMiieHUe U MeKcmbl pa3Mewaromes makxe 8 UHGhopMayUuoHHOU cucmeme oblwe20 Mosib308aHusl - Ha
oguyuanbHom catime paspabomyuka (MuHcmpou Poccuu) 8 cemu UHmepHem

BBeneHune

HacTtoswuin cBog npaBwun paspaboTaH Cc yvyeToMm 00sA3aTenbHbiX TpeboBaHWUA, YCTAHOBIEHHLIX B

depnepanbHoM 3akoHe oT 27 aekabpsa 2002 r. N 184-93 "O TexHu4eckoM perynmposaHun” , PegepansHom
3akoHe oT 29 pgekabps 2004 r. N _190-03 "IpagocTpouTenbHbli kKoaekc Poccuiickon dPepepaummn”

depnepanbHoM 3akoHe oT 30 aekabps 2009 r. N 384-®3 "TexHUYECKUN pernameHT o 6e30nacHoOCTH
30aHUA U COOPYXEHUn" N COOEPXUT OCHOBHblE TreoTexHMYeckne TpeboBaHusA, KOTOpble cnegyeT
cobnogate Npu  NPOEKTUPOBAHUWN, PEKOHCTPYKUMKM, KanuTarbHOM PEMOHTE MOA3EMHBLIX COOPYXKEHUN
pa3nMYHOro Ha3HayeHus, a Takke 3arnybneHHbIx YacTen 3gaHun.

Csop npaBwun BbinonHeH aBTtopckum konnektnsom HUNOCTT um.H.M.'epceBaHoBa - nHctutyToM AO

"HNL], "CtpouTenbcTtBo” (O-p TEXH. HAayK KaHp.. TexH. Hayk K.B.KonbiOuH - pykoBOoAUTENN TEMBI;
KaHg. TexH. Hayk [.E.Pa3BogoBCKUIW - OTB. UCNOMHUTENDb; A-p TexH. Hayk B.U.LUelHWH; kaHg. TexH. Hayk
B.B.Actps6, kaHa. TexH. Hayk O.K.MrHaTtoBa, kang. TexH. Hayk A.B.CkopukoB, KaHA. TEXH. Hayk
B.l.®enopoBckuit, kaHg. TexH. Hayk O.A.lUynatees; wuHxeHepbl: B.A.KutanmkmH, M.M.KysHeLosB,
O.A.MosraueBa, P.N.YepHos).
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1 ObnacTb NpMMeHeHus
Hactoswmin cBog npaBun  ycTaHaBMMBaeT OCHOBHblE  reoTexHuyeckne TpeboBaHus U
pacrnpoCTpaHsieTC Ha MPOEKTUPOBAHME HOBbIX W PEKOHCTPYMPYEMbIX MOA3EMHbIX COOPYXEHUA W
3arnybneHHbIX YacTen 30aHuii (aanee - NoA3eMHble COOPYXKEHUS).

HacTtoawun cBofg npasuyt  HE  pacnpoCTpaHAEeTCA Ha  NpoeKTupoBaHMe  MarunctpalibHbIX

prGOHDOBOﬂOB, MOTMNIbHUKOB [ONA 3aXOpOHEeHUd, coopy>KeH|/||7| cneunanbHOro Has3Ha4eHuda, a TaKkKe
coopy>KeH|/||7|, BO3BOOMMbIX HA MHOIoNeTHEMEP3rbIX rpPyHTax.

2 HopmatuBHbIe CCbISIKK
B HacToswwem ceBoae npaBun NCNonb3oBaHbl HOPMATUBHBIE CChIMKU Ha CriefyoLlme AOKYMEHTbI:

FOCT 20522-2012 TpyHTbl. MeToabl cTaTUCTUYECKO 06paboTKM pedynbTaToB UCMbITAHWI

FOCT 24846-2012 [pyHTbl. MeToapbl namepeHust gedopmMaumnin OCHOBaHWIA 30aHUIN 1 COOPYXKEHWI

FOCT 25100-2011 [pyHTbl. Knaccudmkaums

FOCT 27751-2014 HageXHOCTb CTPOUTESNbHbIX KOHCTPYKLUMI 1 OCHOBaHMN. OCHOBHbIE NOMOXEHNS

FOCT 30416-2012 [pyHTbI. JTabopaTopHble ncnbitaHus. ObLme nonoxeHms

FOCT 30672-2012 TpyHTbl. MNonesble ucnbiTaHus. ObLwmMe NonoXxXeHNs

FOCT 31937-2011 3paHus u coopyxeHus. NpaBuna obcrnenoBaHnsi 1 MOHUTOPUHIAa TEXHUYECKOTO
COCTOSIHMSA

CI116.13330.2011  "CHwulT 11-23-81 * CTtanbHble KOHCTPYKUMKN" (C nameHeHvem N 1)

CIM 20.13330.2011  "CHwuI1 2.01.07-85* Harpysku 1 Bo3gencraums”

CI 21.13330.2012  "CHwl1 2.01.09-91 3gaHusa n coopykeHus Ha nogpabaTbiBaeMbIX TEPPUTOPUSX U
npocafoYHbIX rpyHTax"

CI122.13330.2011  "CHwul1 2.02.01-83* OcHoBaHus 30aHuin 1 COOPY>KeHUn"

CI123.13330.2011  "CHwul1 2.02.02-85 OcHoBaHUSA rupoTEXHUYECKNX COOPYXKEHMN"

CI124.13330.2011  "CHwl1 2.02.03-85 CBaliHble byHOAMeEHTbI"

Ch 28.13330.2012  "CHwll 2.03.11-85 3awwuTta cTpOUTENbHBIX KOHCTPYKUMI OT Koppo3un" (C
nameHenvem N 1)

CIM 35.13330.2011  "CHwuI1 2.05.03-84* MocTbl u Tpy6bI"

CI143.13330.2012  "CHwul1 2.09.03-85 CoopyxeHnst NpoMbILLNEHHbIX NpeanpuaTmun"

CI145.13330.2010_ "CHwI1 3.02.01-87 3emnsHble COOPYXeHUs, OCHOBAHUSA U pyHOAMEHTbI"

CIM _47.13330.2012 "CHwull 11-02-96 WHxeHepHble u3biCkaHMa ansa ctpouTtensctBa. OCHOBHble
nonoxexus"

CI 48.13330.2011  "CHwuI1 12-01-2004 Opranunsaumsa ctpoutenscrea”

CIT 63.13330.2010_ "CHwul1 52-01-2003 BeTOHHble U >xene300eToHHblIe KOHCTPYKUuK. OCHOBHblE
nonoxexus" (c nuamenennsimm N 1, N 2)

CI191.13330.2012  "CHwul1 11-94-80 NMoa3emHble ropHble BblpaboTku"

Cl 102.13330.2012 "CHwuI1 2.06.09-84 TyHHenu rugpoTexHuyeckme"
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CIl_103.13330.2012 "CHull 2.06.14-85 3awuta ropHbiX BbIpaboOTOK OT MOA3EMHbIX U
NOBEPXHOCTHbIX BOA"

CIT 116.13330.2011  "CHwul1 22-02-2003 WVHxeHepHasa 3awmuta TePPUTOPUIA, 340aHUA U COOPYXXEHUN
OT OonacHbIX reonornyeckmx npoweccoB. OCHOBHbIE NONOXEHNS"

CI1120.13330.2012  "CHwl1 32-02-2003 MeTpononuteHb!" (¢ uameHeHnem N 1)

CI 122.13330.2012  "CHwl1 32-04-97 ToHHenNu xxene3Hog0pOXHbIE N aBTOAOPOXKHbIE"

CanluH 2.1.7.1287-03 CaHuTapHo-anMaeMmonornyeckue TpeboBaHus K Ka4ecTBy NoYBbI

MpumeyaHue - MNpu NoNb30BaHUM HACTOALLMM CBOAOM MpaBun LenecoobpasHo NpoBepuTb AeNCTBUue
CCbINTOYHbIX CTaHOapTOB WM CBOOOB MNpaBwuil B UMHOPMAUMOHHOW cucTeme OOLero nonb3oBaHWS - Ha
odmumansHOM canTe defepanbHOro opraHa MCMNONHUTENbHOW BRacTu B cdepe cTaHgapTusauum B ceTu
VIHTEpHET MnNu No exXerogHoMmy WHMOpMaUMOHHOMY YkasaTento "HauumoHanbHble cTaHgapTbl”, KOTOpPbIA
ony6nMKOBaH Mo COCTOSHMIO Ha 1 SAHBapS TEKyLLEero roga, v no BbiMyckaM eXXeMeCsa4YHOro MHPOPMaLMOHHOTO
yKkasatens "HauunoHanbHble cTaHgapTbl" 3a TekyLwmi rog. Ecnv 3ameHeH CCbINTOYHbIN JOKYMEHT, Ha KOTOPbIN
JaHa HeJaTUpOBaHHaA CCbIfka, TO PEKOMEHAYETCA UCMOMb30BaTh AENCTBYIOLLYI0O BEPCUIO 3TOr0 AOKYMEHTa
C YYeTOM BCEX BHECEHHbIX B AaHHYK BEPCUI0 U3MEHEHWN. ECnn 3aMeHeH CCbIIOYHbIN AOKYMEHT, Ha
KOTOpbI AaHa [aTUPOBaHHas CCbilka, TO PEKOMEHAYEeTCs UCMOoNb30BaTb BEPCUIO 3TOr0 AOKYMEHTa C
yKa3aHHbIM BbiLUEe rogoM yTBepXXaeHUs (MpuHATKS). Ecnn nocne yTBepxXaeHnsa HacTosLWwero ceoga npaswn B
CCbIfIOYHbIA JOKYMEHT, Ha KOTOPbI [JaHa AaTMpOBaHHasi CCbifika, BHECEHO WU3MEHeHWe, 3aTparvBatollee
NnonoXeHve, Ha KOTOpoe AaHa CCbifika, TO 3TO MOSMOXEHNE PEKOMEHOYETCS NPUMEHATb 6e3 yyeTa JaHHOro
n3ameHeHns. Ecnu ccbinoYHbli JOKYMEHT OTMEHEH 0e3 3aMeHbl, TO MOJIoXKEHME, B KOTOPOM AaHa CCbifika Ha
Hero, pekoMeHAyeTCs NMPUMEHSITb B YacTu, He 3aTparvBalolen aTy ccbinky. CBeaeHuns 0 AeACTBUM CBOAOB
npasun LenecoobpasHo nposepuTb B PegepanbHOM MHAOPMALMOHHOM (POHAE TEXHUYECKUX PErNaMeHTOB
N CTaHOapTOB.

3 TepMuHbI, onpegeneHusa u 0603HavYeHus
3.1 B HacToswem cBoAe npaBwuil MPUMEHEHbl CReayllne TEPMUHbI C  COOTBETCTBYHOLLMMU
onpegeneHuamMu:

3.1.1 OGappaxHbin adcbekT: IOddekT, BO3HMKAOLWMA BCreacTBMe MOMHOMO WAM  YaCTUYHOrO
nepekpbITUS BOOOHOCHOIO FOPM30HTa NMOA3EMHbBIM COOPYXEHWEM M MPOSABMSIOWMACA B NOObEME YPOBHEN
noA3eMHbIX BOA nepea nperpagon unbTpaumoHHOMY NMOTOKY U UX CHUXKEHWMW 33 HEN.

3.1.2 Bepudmkaumsa: lposepka, crnocob MNOATBEPKAEHUS KaKUX-IMOO MONOXEHWUI, pacyeTHbIX
anroputMoB, MporpaMM W npouedyp MNyTemM WX COMOCTaBMNeHWss C  OMbITHbIMU  (STANOHHBIMUA UK
SMMNUPUYECKUMUN) AaHHBIMU, aNropuTMamMn 1 pesynbTaTtamu.

3.1.3 reoTtexHMYeckas kateropumsa: Kateropus cnoxHoctu obbekta CTpoMTENbCTBA, onpeaensemasi B
3aBMCUMOCTU OT €ro ypoBHS OTBETCTBEHHOCTWN N CIIOXXHOCTU UHXEHEPHO-Te0NorM4eCckuX yCnoBum nroLanxku.

3.14

reoTeXxHMYeCKUm MOHUTOPUHr: Komnnekc paboT, OCHOBaHHLIN Ha HaTypHbIX HabnogeHusx 3a
noBegeHnem KOHCprKLI,I/II7I BHOBb BO3BOAMMOIO WU PEKOHCTPYUPYEMOro COOpPYXeHUd, ero OCHOBaHUA, B TOM
yncrne TPyHTOBOTO MacCuBa, OKpYyXalllero (BMELLAKoLWEero) COOpyXeHUe, W KOHCTPYKUWMA  COOPYXEHWN
OKpY>XatoLLlen 3aCTPOVKM.

[eoTeXHNYECKNA MOHUTOPUHI ocyulecTeBnaeTca B nepuon cCtTpouTenbCtBa M Ha HadanbHOM 3Tane
JKcnyaTaumm BHOBb BO3BOAUMbBIX UM PEKOHCTPYUNPYEMbIX 0OBLEKTOB.

[CI122.13330.2011 , nyHkT 12.1]

3.1.5 reoTexHM4Yecknin nporHo3: Komnnekc paboT aHanMTUYecKoro U pacyeTHOro xapakrepa, Lenb
KOTOpbIX - KAYECTBEHHas N KonM4ecTBEeHHas oLeHKa MNMoBe[eHNs OCHOBaHUI, (DyHOAaMEHTOB U KOHCTPYKLIMIA
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NPOEKTUPYEMOrO COOPYKEHUS U OKPYXKalollleid 3acTPOMKM B MNpoLiecce CTPOUTENbCTBA W B HavanbHbIii
nepvog aKcnnyaTauuu.

3.1.6 rugporeonorMyeckui NporHo3: Komnnekc paboT pacyeTHOro xapaktepa Ass Ka4eCTBEHHOW U
KOJNIMYECTBEHHOM OLIEHKN M3MEHEHWIN TMOPOreosiornYeckmx YCrioBuUii, BbiI3BaHHbIX CTPOUTENbCTBOM.

3.1.7 rpyHTOBbIN aHkep: KOHCTPYKTVMBHbIA 3NEMEHT, BOCNPMHMMAIOLWMI BblAEprMBaloLLne ycunus,
nepefaBaemMble HA OCHOBaHWE KOHCTPYKUUAMW, B3aMMOAEWCTBYIOLLMMWU C FPYHTOM; aHKep COCTOMUT, Kak
npaBuIo, U3 Tpex YacTemn: OronoBka, CBOHOOHON HYaCTU 1 KOPHS.

3.1.8 xxecTKOCTb: Mepa nogaTnMBoOCTM Tena unv matepuana gedopmauusm.

3.1.9

30Ha BJIUAHUA HOBOro cTpouTesibCTBa UIIUM PEKOHCTPYKUUU: PaccTtogaHune, 3a npegenamm KOToporo
HeraTMBHOe BO3ENCTBME Ha OKpYy>KakoLyr SGCTpOﬁKy I'Ip6H66p6)KVIMO maro.

[CI122.13330.2011 , npunoxexve A |

3.1.10 nsBnekaemblin aHkep: [PyHTOBbI aHkep, CBOGOAHAsA YacTb KOTOPOro MOANEXUT U3BIIEYEHMIO
nocre BbiBoAa aHkepa 13 paboTbl.

3.1.11

MHXXeHepHasn undposas moaenb MEeCTHOCTMU; MLIMM: dopma npeacTaBneHus
WHXEHEPHO-Tonorpadnyeckoro nnaHa B UMEPPOBOM BEKTOPHO-TOMOMOrMYECKOM Buae Aans  obpaboTtku
(mopenupoBaHus) Ha 3BM 1 aBTOMaTN3MPOBaHHOIO peLleHns nHxeHepHbIx 3agad. WLIMM coctont us umdposoi
moaenu penbeda (LUMP) n uncdposon mogenu cutyaumm (LIMC).

[CM47.13330.2012 , cTaTba 3.1]

3.1.12

MHXXEeHepPHO-reoTeXHU4Yeckre usbickaHuA: Komnnekc reoTexHuveckux paboT U uccrnenoBaHui ¢ Lenbo
NOSNTYYEHNA MCXOOHbIX PaACHETHbIX 3HA4YeHUW ANA MNPOoeKTUpoBaHMS (PyHOAMEHTOB, ONOpP M Op. Ha yyacTkax
pa3MeLLeHnsi 0OBEKTOB KanUTanbHOINO CTPOUTENbLCTBA M MHOAMBMAYANbHOrO NPOEKTUPOBAHMUS, HEOOXOAMMBIX U
[OCTaTOYHbIX A4S MOCTPOEHUS pacYeTHOM reoMexaHU4eCcKkon MOAeNn B3aMMOOenCTBUSA 30aHNUIN U COOPYXKEHU C
OCHOBaHMEM.

[CI147.13330.2012 , cTatba 3.4 ]

3.1.13 kKomneHcauMOHHOe HarHeTtaHue: Cnoco® 3awWuTbl CYLIECTBYHOLIMX OOBEKTOB OT
JOMOSHUTENbHBIX AedhopMaLmii NPy BO3BEAEHUN PSAOM NMOA3EMHBIX COOPYXKEHWUIA MyTEeM NpefoTBpaLLeHus
UMM MUHUMK3ALUKM Takux gedopmauuii 3a CYeT HarHeTaHusi B FPyHT TBEpPAEeloLMX PacTBOPOB Yepes
MHBEKTOPbI, pacrnonaraemMble MeXay CTPOSLLMMCS U 3almilaeMbiM 06 beKkTamu.

3.1.14 KoHTaKTHas Mogenb: Mogenb, yyuTbiBalOLlAs COBMECTHOCTb AecopMaumii KOHCTPYKLWM
COOpYXeHusi ¢ aedopMUpPyeMbiM OCHOBaHMEM, B KOTOPOW HanpsiKeHHO-AedOopMUpPOBaHHOE COCTOsIHME
OCHOBaHMSI He paccmaTpuBaeTCs, a paccMaTpuMBaEeTCA TOMbKO CBA3b MeXOy HanpsiKeHUaMu U
nepemeLLeHsIMM Ha KOHTaKTe "coopyKeHne-ocHoBaHue".

3.1.15 KOHTaKTHbIN 3neMeHT: KOHeYHbIN 3N1EMEHT, NO3BONSAIOLLNIA mMoaenupoBaTtb Kak Hann4dne, Tak
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N OTCYTCTBNE COBMECTHbIX ,u,ecpopmau,mﬁ Ha KOHTakKTe KOHCTPYKUWNK C TPYHTOBbIM OCHOBaHUeEM.

3.1.16 KopeHb aHKepa: YacTb rpyHTOBOro aHkepa, obecneuynBaloas nepegady BblAepruBatoLLero
YCUNUS OT COOPYKEHNS HA TPYHTOBOE OCHOBaHWE BHE 30Hbl aKTUBHbIX AedopMaLuii.

3.1.17 HabnwopgaTenbHbIN MeToA: MeTon NpOEKTUpOBaHUS, Npeanonarallinii  BO3MOXHOCTb
KOPPEKTUPOBaTh NPOEKT HA OCHOBaHWUM pe3ynbTaToB re0TEXHUYECKOrO MOHUTOPMHTa.

3.1.18 Hapg3op 3a cTpouTenbCTBOM: Kommnnekc cneumanbHbIX MEPONPUATUIA, NPOBOAMNMbBIX
3aKa34yMKoM, NMPOEKTUPOBLLMKOM U OpraHu3aumnen, ocyLLecTBSOWEN HayYHO-TEXHNYECKOE CONPOBOXAEHNE
N MOHUTOPUHI, @ Takke APYrMMU KOHTPONMPYIOLWMMU rOCyaapCTBEHHbIMU OpraHM3aLumsamMm no obecneyeHumto
BesonacHOCTW CTpoUTENbCTBA WM NOCNedyloLwWwen aKcnnyaTaunum CTPOSLLErOCS COOPYXEHUS U OKpYXKatoLlen
3aCTPOMKN.

3.1.19

Hay4HO-TeXHU4eCKoe conpoBoOXxaeHue: Komnnekc pa60T Hay4YHO-aHanMTn4yeckoro, mMetogunveckoro,
WHOPMALMOHHOIO, 3KCMEPTHO-KOHTPOSTbHOMO WU OpraHM3aunoHHOIO Xapakrepa, ocyllecTB/ideMbIX B npouecce
N3bICKaHNA, NPOEKTUPOBAHUA M CTPOUTENBCTBA B LENSX obecnevyeHnss HageXHOCTU COOpy)KeHVII;I C y4yeTomMm
npuMeHeHnA HeCTaHOapPTHbIX paCY4eTHbIX MeTOA0B, KOHCTPYKTUBHbLIX N TEXHOJTOTMYECKNX peLueHnit.

[CI122.13330.2011 , nyHKT 4.14 ]

3.1.20

noaseMHoe COoopyXeHue unn noas3emMHasa 4acTb COOpPYXEeHUs: Coopy>KeHv1e NN 4acTtb COOpPYXXeHU4,
pacnonoXeHHaa HUXXe YpOBHA NOBEPXHOCTU 3eMITn (I'IJ'IaHVIpOBKVI).

[CI122.13330.2011 , npunoxexve A |

3.1.21 no3TanHble (nocTaguiiHble) pacyeTbl: [locnegoBaTenbHble YWCMEHHbIE pacyeThl,
BbIMOSIHAEMbIE MO AePOPMMPOBAHHOW CXEME COOPYXEHUS, YYUTbIBAKOLLME pearbHyl CTaguAHOCTb U
04YepesHOCTb BO3BEOEHUS COOPYXXEHUS, BIUSIIOWIME HA HaNpsKEHHO-0e(POPMUPOBAHHOE COCTOSHUE
NOA3EMHOr0 COOPYXKEHUS U OCHOBAHWS.

3.1.22 npeanucbiBalowmne MeponpuaTua: [lpeanncaHusi, To ecTb TpeboBaHWMA W yKasaHus
HOPMaTMBHbIX JOKYMEHTOB Hepac4eTHOro xapakrepa, NpUMeHsieMble NpY NPOEeKTUPOBaHUM AN UCKIIOYEeHUs!
JOCTVKEHUA TNpefdenbHbIX COCTOSHUA M B TexX Ccryyasx, Korga pacyeTHble MOAenu He HyXHbl WNnu
OTCYTCTBYIOT, MPUMEHSIOTCS MPEUMYLLECTBEHHO MNPY MPOEKTUPOBAHUM COOPYXKEHUI 1-i reoTexHu4eckoi
KaTeropwum.

3.1.23 nporpeccupyroLiee paspyweHue (o6pylweHune): PacnpoctpaHeHme HayanbHOro JIoKarbHOro
noBpexneHna KOHCTPYKTUBHOIO afieMeHTa B Buae LI.eI'IHOI7I peakuun oT aneMeHTa K arieMeHTy, npmneoasiliee
B KOHEYHOM UTOre K o6pymeHmo BCero coopyxeHua nnu 3HAYMTENBHOM €ro 4YacTtu.

lMpumeyaHne - B pacyeTax Ha aBapunHble BO3AEWCTBUS BEPXHEro CTPOEHUS NMPUMEHSAIT TePMUH
"obpyLleHne", B TO BpeMsi Kak MO OTHOLUEHMIO K pacyeTam MOA3EMHbIX COOPYKEHWUN MPUMEHSAIOT TEPMUH
"paspyLueHue".

3.1.24 npoeKTHas cuTyaums: YunTbiBaemblil NPy NPOEKTMPOBAHUN U pacyeTe COOPYKEeHUS KOMMNIEKC
Hanbornee HeGNaronpUATHLIX YCIOBUIA, KOTOPbIE MOMYT BO3HUKHYTb NPWU €ro BO3BEAEHUM U SKCMyaTauum.

3.1.25 nNpoeKkTHbIA cueHapui: YUuUTbiBAaeMbld MpPU MPOEKTUPOBAHUM U pacyeTe COOPYKEeHUs
KOMMIeKc Havbonee HeGnaronpusTHbIX NocneAoBaTeNbHOCTEN U3MEHEHUS B3aUMOCBSA3aHHbIX MPOEKTHbIX
CUTYyaLWi, KOTOPbIE MOTYT BO3HWUKHYTH MPW €ro BO3BEAEHUM U SKCMnyaTaumu.
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3.1.26 conocTtaBMMbIN ONbIT: [JOKyMEHTMpOBaHHas NMMBO MHasa YeTKO yCTaHOBMEHHas MHdopmauus,
OTHOCSILLAsACS K CBOMCTBaM OUCMEPCHBIX M CKalbHbIX IPYHTOB, aHaNorM4YHbIX paccMaTpuBaembiM B NMPOEKTE,

ana KOTOpbIX cneayet oXuaatb CXOAHOro noseneHus KOHCprKLI,MVI, aHanorn4yHbIX wucNosb3yemMmbiM B
NpOEKTEe.

3.1.27 conpoTuBneHue Bo3gencTBMiO: CnocoBGHOCTbL 3femMeHTa wunm nonepevyHoro cedvyeHusa
AneMeHTa COOpPYy>XXeHUA Bblaep>XnBatb BO34eNCTBUS 6€3 MeEXaHU4eCKNx I'IOBpG)K,EI,GHI/IVI.

3.1.28 xapakTepHble 3Ha4yeHuA: PacueTHble 3Ha4YeHWs] MEeXaHWYECKMX XapakKTEPUCTUK FPyHTa,
SABNSAOLLMXCA 3aBUCUMbIMW OT BUAA HanpsbkeHHO-AeOpPMMPOBAHHOIO COCTOSIHUS U YPOBHS HaMpPsbKEHUN,
nony4yeHHble MeTo4OM, Hambornee COOTBETCTBYHLUUM MPUMEHSIEMbIM NPU NPOEKTUPOBAHUM MOAENAM U
MeTogam pacyeTa.

3.1.29 yyBCTBUTENbLHOCTb rpyHTa: CnocoGHOCTb rpyHTa U3MEHSTbL CBOM CBOWCTBA MPU M3MEHEHWM
HanpsKEHHOTO COCTOSIHWSA, KIIMMATUYECKUX YCIOBUIA UK MPOYMX BO3AEACTBUSIX.

3.1.30 wyyBcTBUTeNnbHOCTb Mogenu: CrnocoGHOCTL pacyeTHOM Moaenu pearvpoBaTb Ha
onpefeneHHoe Marnoe W3MEHEeHWe WNM BO3L4ENCTBME, a TakkKe KONMYECTBEHHasi XapaKTepucTuka 3TOM
CNOCOOHOCTMW.

3.2 O6o3HauYeHus

B HacToswemM cBoae npaBun npMMeHeHbl 0603HadeHns1, npuBeaeHHble B 3.2.1-3.2.4.

3.2.1 YacTHble KoathduunMeHTbl HafeXHOCTH

%2 - NO CONPOTMBNEHWMIO OIS aHKEPOB;

"2,#- N0 CONPOTMBIIEHUIO MaTepuarna Tarv aHkepa;

i - NO OTBETCTBEHHOCTN COOPYKEHUIA;

Tf - no Harpyake;

Y¥m - N0 MaTepuany KOHCTPYKLWIA;

Yg - No rpyHTy;

"Fg,.:' - NO rPYHTY Ans adhEeKTUBHOrO CUEneHns;

¥ g,cu - MO TPYHTY ANt HEAPEHNPOBAHHOW NMPOYHOCTH;

Y g.' - NO TPYHTY ANs yrna BHYTpeHHero TpeHus ( 12 I1F?");
Y g,p - MO rPYHTY ANSt NNOTHOCTY;

Vg, Rz - MO IPYHTY AN CONPOTUBIEHNSI OAHOOCHOMY CXaTuIO;
¥4 - koachhuLMeHT ycnosuii paboTsl;

Y g - ANa BO3OencTeunsS;

¥ - MO CONPOTUBIEHWIO;
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¥ Rd - MOAEenu aAnsa ConpoTUBIEHNS;
¥ 5 - Modenu Ons pesynbTaToB BO3AENCTBUI;

¥ s - YCTOMUMBOCTW.

3.2.2 XapaKTepuUCTUKN rPYHTOB

Xn - HOPMaTUBHbIE€ 3HAYE€HNA XapPaKTEePUCTUK TPYHTOB;

A j- pacueTHble 3HAYEHWs! XapaKTEPUCTUK IPYHTOB;

¢'- yaensHoe cuenneHve rpyHTa npu aeKTUBHbLIX HANPSHKEHUSAX;

- yaenbHOe cuenneHve rpyHTa npy a@eKkTnBHbIX HanpskeHuax ansa rpynnel (ULS);
€y - NPOYHOCTb FPyHTa NPU HEAPEHNPOBAHHOM CABWUTE;

'y - NPOYHOCTb FPYHTa NpU HegpeHupoBaHHOM casure Ans rpynnsl (ULS);

£, - conpoTuBreHne 0HOOCHOMY CXaTuio;

1- pacyeTHOe 3Ha4YeHue yaenbHoro Beca rpyHTa ans rpynnsl (ULS);
1
' - yron BHyTpeHHEero TpeHns rpyHTa npu aEKTUBHBIX HANPSHXKEHUSIX;

' - pacyeTHOe 3HadeHue yrna BHyTPEeHHero TpeHus rpyHTa ans rpynnsl (ULS);
' - NnoTHOCTL rpyHTa.

3.2.3 N'eomeTpUuUyEeCKME XapaKTepUCTUKU, BO3AEACTBUSA U CONPOTUBIIEHUA

&4 - NPOEKTHble 3HAYEHNS FeOMETPUYECKMX NapaMeTPOB;

C'4 - npeaenbHoe 3HaueHe ANs pesynbTaTa BO3OeNCTBUS;

B ; - pacyeTHoe 3HaueHue pesynbTaTa BO3AeNCTBUS:;

H; - pacueTHoe 3HaueHWe HarpysKki U BO3OEeNCTBUS;

F, - HopMaTMBHOE 3HaueHWe Harpy3ku N1 BO3AEHCTBUS;

G.stJ,d - pacyeTHOE 3HauYeHue yaepXuBatoLLein Harpysku;

G'sf&u,d - pacyeTHOe 3Ha4yeHWe Beca 3M1eMeHTa rpyHTa BO B3BELUEHHOM COCTOSIHUMY;
Gsf&:,.: - HOpMaTUBHOE 3HAYeHMNE MOCTOSIHHOM yaepKMBaIOLLIEeN Harpysku;

G.st:,f - HOpMaTUBHOE 3HaYeHWe ANUTENbHOW YOEPXKUBAKOLEN HArpy3Ku;

Md - pac4eTHOe 3Ha4YeHne XapakTepUCTUKM MaTtepmana,
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M, - HopmaTUBHOE 3HaUYEHWe XapaKTEPUCTVIKN MaTepuana;

F; - pacueTHas Harpyaka Ha aHKep;

Ra,d - pacyeTHOe 3Ha4YeHne COMNpPOTMUBIIEHNS BbiAEPIVBAHUIO aHKepPa;

Ra,.i: - HOpMaTBHOE 3HAYeHWE CONPOTUBIIEHUS BblAEPTMBAHMIO aHKepa;

£ 7 - pacyeTHOE 3HaueHMEe CONPOTUBIIEHVS BO3LENCTBUIO;

Rf,d - pacyeTHasi NPOYHOCTb TAMM aHKepa Ha pas3pbliB;

K 4 - HOpMaTUBHOE 3HAYEHWE CUMbl COMPOTUBIIEHMUS BCMMbITHIO,

Sd.sf,d - pacyeTHoe 3Ha4YeHne PUNbTPALMOHHONW CUIbl B 3NTIEMEHTE TPYHTa;

T’ - pacueTHOe 3HauYeHWe NpeenbHOTO CONPOTUBIEHUS;

Vd.sf,d - pacyeTHOe 3Ha4YeHne AecTabuUnNM3npyHoLLEro HarnpaBneHHOro BBEPX BO3OENCTBUS;

¥ 4:s 4 - pacyeTHOe 3HayeHne 4ecTabuM3npyoLLero NoHOro NOPOBOro AaBneHNs;

W. koathULMEHT coveTaHnin Harpysok;

Tosh - yOEPXKMBALOLLEE NOMHOE HanpsikeHue.

3.2.4 NpepenbHble COCTOSAHUA
EQU - noTepst yCTONYMBOCTU UNN paBHOBECUS;
EXD - aBapuitHble npegeribHble COCTOAHUS;

GEO - paspylueHue OCHOBaHWS UMW ero 4pesmMepHble gedopmauun, NpuBOASLLME K paspyLLUEHUIo
KOHCTPYKLMI;

HYD - rugpaBnu4eckoe paspyLleHne OCHOBaHUS;

SLS - BTOpagd rpynna npeaenbHbIX COCTOSHUN,

STR - BHYTpeHHee paspyLLeHUe COOPY>KEHUS UMK ero 3NeMeHTOB;
ULS - nepsas rpynna npegeribHbIX COCTOAHUN;

UPL - noTtepsa paBHOBECUA COOPYXEHWEM WM OCHOBaHMEM B peaynbTate HarnpasneHHbIX BBepX
BO34ENCTBUN.

4 O6wue nonoxeHus
4.1 Hacrtoswwun ceog npaBun npegHasHadeH ansa npumeHeHust coemectHo ¢ TOCT 27751 ans
pelleHns BOMPOCOB, CBSI3aHHbIX C FEOTEXHUMYECKMMU TPeOOBaHMAMW K NPOEKTUPOBAHUIO MOA3EMHbIX
COOpYXeHu, TpeboBaHNAMN K NPOYHOCTU, YCTOMYMBOCTU, NPUFOAHOCTM K 3KCNyaTtauuu U AONrOBEYHOCTU
UX KOHCTPYKUMM W ocHoBaHwui. [pyrne TpeboBaHudA, Hanpumep apxXuUTeKTypHO-MNaHNPOBOYHbIE,
TEPMMYECKON W 3BYKOBOW M30MALMM, MOXaApPHOW 06e30MacHOCTW, B HACTOSILLEM CBOAe nNpaBwuil He
paccMmaTtpuBatoTCcs.
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4.2 Hactosawwmin ceog npasun o6oblaet TpeboBaHus, coaepXallimecs B HOPMaTUBHbIX JOKYMEHTax B
obnacT NpoeKTUPOBaHUSA MOA3EMHbLIX COOPYXXEHUIA, OCHOBaHWUA N YHOAAMEHTOB.

4.3 TlonoxeHuss HacTosiLLero cBoda MpaBui OCHOBaHbl Ha TpebOBaHMSAX K MOMHOTE U KayecTBy
NCXOOHbIX AaHHbIX A4S NPOEKTUPOBaHMS, a Takke K KBanvdukauum nepcoHana, NpUMMEHSIoLLEro HacTOSALWUIA
CBO[, NpaBuI, B COOTBETCTBMM C YkasaHusammu CI1 22.13330 .

4.4 TpeboBaHua 4.3 pomkHbl ObiITb obecneyveHbl Ka4YeCTBEHHbIMWM W MOSMHbIMM MaTepuanamm
M3bICKaHUN, afeKBaTHbIM BbIGOPOM KOHCTPYKTUMBHBIX CXeM, CMOocoboB ycTpoWcTBa W MaTepuanos
KOHCTPYKUMIA MNOA3EMHbIX COOPYXEHWIA, UCNONb3OBaHMEM  COOTBETCTBYHOLUMX METOAOB  pacyeTta,
YCTaHOBMEHMEM METOA0B KOHTPOIS NPU M3roTOBMEHMM KOHCTPYKLUUIA, NPON3BOACTBE CTPOUTENBHbIX paboT 1
aKcnnyaTauum NOA3EMHOr0 COOPYXEHUS!, BbINMONTHEHNEM re0TEXHUYECKOrO MOHUTOPUHrA.

4.5 lMpu NpoeKTMPOBaHMK NOA3EMHBIX COOPYKEHWUI AOMKHbI ObITh MPEAYCMOTPEHbI PELLEHNS:

- obecneunBatoLLMe HaOeXHOCTb, OONTOBEYHOCTb Y 3KOHOMUYHOCTb Ha BCEX CTafusiX CTPOUTENbCTBa
1 3KCMNyaTaummn Coopy>XeHit;

- He Jonyckawlwue yxXyAlWeHWs YCroBWW 3KChfyaTauum CyLecTBYIOWUX 34aHUN, COOPYXEHUN W
WHXXEHEPHbIX KOMMYHUKaLMIA (Janee - okpy>xaroLlasa 3acTporika);

- He gonyckarLme BpeaHblX BO3OENCTBUN Ha 3KOMOrMYECKYI0 cpeay;

- JonyckaroLume nepcnekTMBHoe npMMeHeHne noa3emMHoro NpocTpaHcTea ropoaa.

4.6 MNoasemHble COOPYXeHWs B ropoAacKoW cpefe crnepyeT NpOeKTUpoBaTb TakMm ob6pa3om, YToObl
MWUHMMU3NPOBATL HEraTUBHOE BIUAHWE WX CTPOMTENLCTBA WM 3KCMyaTauuy Ha OKPYXaloLLyto 3aCTPOMKY.
Mpu BbIOOPE NMPOEKTHBIX peLleHnii He0bX0AMMO OLEeHNBaTb COMOCTaBMMbIV ONbIT CTPOMTENbLCTBA, B NEPBYIO
ouvepeb Ha brmanexawmx nnowagkax.

4.7 Tlpn NpoeKkTUpOoBaHUN MOA3EMHbLIX COOPYXEHUN crnedyeT yduTbiBaTb HE TOMbKO UX BRUSHWE Ha
CYLLIECTBYIOLLME COOPYXEHUA UM KOMMYHMKaLMKW, HO U BO3MOXHOE BIUSIHUE OKpYXaloLwen 3acTPOMKu U
ropoacko MHAPacTPyKTypbl Ha MPOEKTUPYEMOEe COOpYyXXeHue, a Takke OOyl rpagoCTpOUTENbHYIO
CUTYyauMIo U NepcneKkTUBbl PasBUTUSA NOA3EMHON UHPPACTPYKTYpbI ropoaa.

Mpv npoeKkTMpoBaHUK creayeT yunTblBaTh:

- BM6paLI,I/IOHHbIe BO34EeNCTBUS OT TpaHcnopTa N METPONOJINTEHA;

HeobxoQMMOCTb CHoca CTapbliX CTpOGHI/IIZ Ha nnowagkax CtpounTenbCTBa,

Heo6x0aAMMOCTb pa3bopkM CTapbix NOA3EMHbIX COOPYXEHWUIA U (DYHAAMEHTOB;

Heo6X04MMOCTb PEMOHTA, BbIHOCA M Nepeknaaki NoA3eMHbIX KOMMYHUKaLUWIA;

BO3MOXHOCTb aBapI/IPIHbIX yTeyek N3 BOAOHECYLUX Nog3eMHbIX KOMMyHI/IKaLI,I/IIZ;

Heob6X04MMOCTb NPOBEAEHNS apPXEONOMMHYECKUX U3bICKAHWIA;
- HE0OXOOUMOCTb PEKOHCTPYKLIMUN OKPY>KaoLLEN 3aCTPOKMY;
- MePCneKTBHOE MCMOJMb30BaHNE NOA3EMHOrO MPOCTPAHCTBA Ha Bmn3nexalumx y4yacTkax.
5 HomeHknaTypa nog3eMHbIX COOpPYXeHUN. leoTexXxHMYecKue KaTteropmum
5.1 HomeHknatypa o6beKTOB MO MX Ha3HAYEeHWO, pas3MeLlaeMbiX B NMOO3EMHOM MPOCTPAHCTBE, Ha

KOTOpbIe pacrnpoCTPaHATCA TPeGOBaHNA HACTOSILLEro cBoAa NpaBwuri, BKItoYaeT B cebsi:

- FpaxXgaHCKMUe COOPYXEeHUA XKUnoro, agMmMHUCTPATUBHOIO Ha3Ha4YeHuaA u Cd)epbl O6CJ'Iy)KI/IBaHMF|,
CNopTUBHbIE COOPYXEHUA;

- COOpPYy>XeHnA NPOMBbILLIIEHHOIO Ha3Ha4YeHUA,
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- TPAHCMNOPTHbLIE COOPYXXEHUS U NELLEXOAHbIE Nepexoabl;

- TMAPOTEXHUYECKNE COOPYKEHUS;

- UHXXEHEPHbIE COOPYKEHUS U CETU;

- MHOTropyHKLMOHAMNbHbIE KOMMIEKChI.

5.2 B 3aBMCMMOCTU OT NPOCTPAHCTBEHHOW KOMMOHOBKM MOA3EMHbIE COOPYXXEHUS1 NOApa3AensoTcs Ha
NMHeNHbIe (NPOTSKEHHbIE 0OBLEKTLI U MX KOMMIEKCHI: TOHHENW, NOA3EMHbIE Nepexodbl, MHXEHEPHbIE CETU U

Op.) M KOMNAaKTHbIE (NToKanbHble OTAENBHO CTOALME OOBEKTBI U X KOMMNIIEKCHI).

5.3 TllopsemHble coopyxeHus Mo crnocoby wux YCTpOMCTBa criegyeT KnaccuduumpoBatb Ha
COOPYXXEHMS, BO3BOAUMbIE:

- B MOHWXEHHbIX hopmax penbeda ¢ NomMoLblo 06paTHOW 3achInkuy;
- OTKPbITBIM UM NOSTY3aKPbITbIM CNOCOGOM B KOT/IOBaHaX U TPaHLUESIX;
- 3aKpbITbIM CNocoboMm.

5.4 TpebGoBaHusl, NpeabsBNsSieMble K WHXEHEPHbIM W3bICKAHWSAM, pacyeTaM M MNPOEKTUPOBaHWIO
NoA3EeMHbIX COOPYXXEHUN, 3aBUCAT OT YPOBHS UX OTBETCTBEHHOCTU U FrEOTEXHUYECKOW KaTeropum.

55 ypOBeHb OTBETCTBEHHOCTM NOA3EMHOIo COOpYyXeHuda criegyeT yCtaHaBliMBaTb B COOTBETCTBUU C
[1]v COCT 27751 .

B TOM cnyvyae, ecnu CTpOMTENLCTBO WM 3KCMNyaTauusi MOA3EMHOr0 COOPYXEHUSI OKasblBaloT
BMUSIHWE Ha CYyLLECTBYIOLLEE 3[4aHWe WM COOpYXeHWe Goree BbICOKOTO YPOBHS OTBETCTBEHHOCTM, ASS
KOHCTPYKTMBHbIX pa3enoB NpoekTa ypoBEHb OTBETCTBEHHOCTM NMPOEKTUPYEMOrO NOA3EMHOIO COOPYXEHWUS
crnegyeT MpUHUMATb COOTBETCTBYIOLMM YPOBHIO OTBETCTBEHHOCTM OObLEeKTa OKpy)Kalolien 3acTPOWKK,
NOABEPKEHHOIO BIUSIHNIO.

5.6 leoTexHuyeckas Kateropua obbekTa cTpoutTenbCTBa, B 4YaCTHOCTU NOA3EMHOINo COOpPYXeHus,
npeacrasnaeTt cobon KaTteroputo ero CIIOXXHOCTU C TOYKM 3peHUna reoTexHUYeCKOro npoekTnpoBaHua,
KOTOpasa onpegenaetTcd B 3aBUCUMMOCTU OT COBOKYNMHOCTU YPOBHA OTBETCTBEHHOCTU U CITOXHOCTU obbekTa B
LerioM, a TakkKe CIOXXHOCTU NHXXEHEPHO-reoJ1orm4ecknx YCJ'IOBVIIZ nnowiaakm ctpouTernbCcTBa.

KaTeroputo CrnoXHoCTu MHXEHEPHO-TEONOTMYECKMX YCINOBUM CTPOUTENbLCTBA crnedyeT onpefensitb B
cootBeTcTBMM ¢ Cl147.13330 .

Ons HasHayeHus TpeboBaHMN K MHXEHEPHbIM W3bICKaHUSAM U reoTeXHUYEeCKUM pasgenam npoekTa
NMOA3EMHOr0 COOPYXEHUSI YCTaHaBNUBAKOT TPWU reoTexHudeckne kateropum: 1-9 (npocrtas), 2-a (cpegHen
CNOXHOCTW), 3-9 (CNoXHas).

eoTEXHUYECKYIO KaTeropuio NoA3eMHOro COOPYXEHUsI criefyeT ycTaHaenvBaTb B COOTBETCTBUM C
Tabnuuen 5.1.

Tabnuua 5.1

KaTeFOpVIFl CIO>XKHOCTU
NH)XXEHEePHO-reosniormn4ecknx yCJ'IOBMIZ
(C 47.13330)

leoTexHuyeckas kaTeropusi Npu ypoBHe OTBETCTBEHHOCTU NOA3EMHbIX
coopyxeHui (5.5)

KC-3 KC-2 KC-1

(NOBbILWEHHbIN)

(HopMarnbHbIN)

(MOHWXEHHbIN)

| (npocTas) 2 2 1
Il (cpenHsis) 3 2 1
Il (cnoxHast) 3 3 2
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MpumeyaHus

1 K 1- reoTexHM4EeCKON KaTeropum OTHOCATCS HEBOMbLUME N OTHOCUTENbHO NPOCTblIE COOPYXEHUSA, B YACTHOCTMH
KOTNOBaHbI, TpaHLen 1 BbipaboTkn B rpyHTe rnybuHon He Bonee 2 M, ycTpanBaeMble BbilLe YPOBHS MOA3EMHbIX
BOA.

2 Ko 2-11 reoTexHMYeCcKon KaTeropmm OTHOCUTCA OONbLUMHCTBO NOA3EMHbIX coopy>|<eHvu7| B TeX cny4adax, korga ana
NoAo0HbIX coopy>KeHvu7| MMEETCA COMOCTaBUMbIA OMbIT, Ha nnowagke OTCYTCTBYIOT He6J'IaFOI'IpVIF|THbIe
NPUPOAHbIE N TEXHOrEHHbIE NMPOLIECCHI, @ Takke crneundunyeckue un CprKTypHO-HeyCTOVI‘-WleIe TPYHTbI.

3 3-a reorexHunyeckas Kateropua BKnk4yaeTt B cebsa: CrnoxHble MoA3eMHble COOpYXeHuda, Onda KOTopbIX
OTCyTCTBYeT COMOCTaBMMbIN ONbIT NPOEeKTUpoBaHuA, Nnoa3eMHble HYaCcTu BbICOTHbIX U YHUKAIbHbIX 30aHuin; ocobo
OonacHble COoOopyXeHud, HaxogdAwmneca B CIHOXHbIX WHXEHEePHO-reoslorm4eckmnx YCINoBUAX; COOPYXeHud, Ha
nnowaakax KoOTopbIX pa3BmBaroTCA He6J'IaFOI'IpVI$|THbIe npupoaHbie N TEXHOreHHble nNpouecchbl.

5.7 leoTexHWYecKyto KaTeropuio MOA3EeMHOrO COOPYXEHUS crefyeT ycTaHaBnuBaTb 4O Hadana
M3bICKAHWN Ha OCHOBE aHanu3a MaTepuarioB W3bICKaHWIA MNPOLWMbIX NET UM YPOBHS OTBETCTBEHHOCTU
COOPYXEHMsl. JTa KaTeropusi MoOXeT OblTb YTOYHEHA Kak Ha CTaAuMM W3bICKaHWW, Tak M Ha cTaguu
MPOEKTUPOBAHUS U CTPOUTENLCTBA.

,D,J'Iﬂ NIMHENHbIX NOA3EMHbIX COOpy)KeHI/II?I nnn coopy>+<eHm7| KOMMNJ1EKCOB (Hanpmmep, BKnoYawowmnx B
cebs pas3nnyHble MO CINOXHOCTU 4YacTu uUnn y4yacTku; C CyLeCTBeHHO pa3HbIMU FJ'Iy6I/IHOIZ 3aroxeHuns,
NHXEeHEepPHO-reonorm4eCckumm  ycnosmamm mnm FpaﬂOCTpOI/ITeJ'IbHOIZ cmyaumeﬁ) [onyckaeTcda Ha3Ha4aTb
pas3nnyHyro reoTeXHNYeCKyo KaTeropuo ana otaesibHbIX yacTen.

5.8 [ns noasemHbIX COOPYXEHWW 1- TeOTEXHWYECKOM KaTeropum [Aonyckaetcss MNpPUMEHHATb
NPOEeKTMpOBaHNe Mo NpeannucaHMsM Ha OCHOBAHMKU COMOCTABMMOIO OMblTa B COOTBETCTBMM C YKa3aHUAMMU
7.5.

5.9 TpoekTbl NOA3EMHbIX COOPYXEHUW 2-N reoTEXHUYECKOM KaTeropuu crieflyeT BbINOMHATbL Ha
OCHOBaHUM [aHHbIX WHXEHEPHbIX W3bICKAHWA W BbINOMHEHUS pacyeToB. [Mpu npoekTMpoBaHuWM cnegyet
YUUTbIBaTb COMOCTABMMbIVA OMbIT.

[ns NpoeKkTUpoBaHUS COOPYXKEHUA 2-N FreOTEXHUYECKOW KaTeropuu, kak npasBumno, LenecoobpasHo
NPUMEHSATb pe3ynbTaTbl CTaHAAPTHLIX NOMEBbIX U NabopaTopHbIX METOA0B UCCeAO0BaHWIN CBOVWCTB FPYHTOB,
a Takke CTaHAapTHble MeTOoAbl pacyeTa, KOHCTPYMPOBaHUS 1 NPOU3BOACTBA paboT.

510 [Ona npoeKTupoBaHWs NOA3EMHbLIX COOPYXXEHWUM 3-M reoTeXHUYecKoW KaTteropun cnegyet
NPUMEHSATb NPaBua 1 NOMNOXeHWs, BbIXOAsLLME 33 PAMKM HACTOSALWEro cBoAa npaswus.

Mpy NPOEKTMPOBaHUM TaKMX COOPYXKEHWUA MOryT NoTpeboBaTbCs AOMOMHUTENbHbLIE WCCREAOBaHUS
CBOWCTB T[PYHTOB, BbINOMHSEMbIE MO CheuuansHo paspabaTbiBaeMblM nporpammamM, HecTaHOapTHble
noneBble UCCNEAOBaHUS, WUCTbITAHUSI OMbITHLIX 0O6pa3L 0B MaTepuanoB M KOHCTPYKUUIA, anpobaumsi HOBbIX
TEXHOMOIMI chneumanbHbiXx paboT Ha OnbiTHbIX nnowagkax u np. Takke MoryT ObiTb NPUMEHEHBI
HecTaHOapTHble MeToAdbl pacdeTa, cneuuasnbHble MOAEeNV MOBeAeHus rpyHTa. MeToabl BbINOMHEHUS
reoTEXHNYECKOTO MOHUTOPMHIA MOTYT ObiTh pacluMpeHbl MO CPaBHEHUIO C TpeboBaHUSIMM HACTOSILLErO cBOAA
npasun.

[na coopyxeHun 3-N reoTeXHUYECKOW KaTeropun criegyeTt npedycMmatpuBaTbh Hay4yHO-TEXHUYECKoe
COMPOBOXAEHME NMPOEKTUPOBAHNS U CTPOUTENBCTBA B COOTBETCTBMM C YkasaHuamu CI122.13330 .

5.11 Ona noas3emHbIX COOPYXEeHWW 2- U 3-N reoTeEXHUYECKUX KaTeropum B COCTaBe MNPOEKTHOW
OOKYMEHTaUMM pekoMmeHayeTcsl npegycmatpuBaTtb pa3paboTKy reoTexHM4eckoro 06OCHOBAHMSA MPOEKTHBLIX
peLleHnin, BKMNovatowero B cebsi pesynbTaTbl pacyeTHOro W/wnu 3aKCnepuMeHTanbHoro o6oCHOBaHMS
BbIOOpa NPOEKTHOro BapnaHTa B COOTBETCTBUM C TpebOOBaHUSMM HACTOSILLLErO CBOAA NpaBuil.

6 MCXOﬂHbIe AaHHblIe ONA NPOeKTUpoBaHUA U Tpe6oaa|-|vm K UHXX€HEepPHbIM U3bICKaHNAM
6.1 NMpoekTMpoBaHMe NOA3EMHbLIX COOPYXXEHUN criedyeT OCYLeCTBAATb Ha OCHOBAHUU TEXHUYECKOro
3agaHMa Ha npoeKkTMpoBaHWe. Pa3paboTKy reoTeXHUYECKMX W KOHCTPYKTMBHBIX pasdenoB npoekTa
OCYLLECTBMSAOT Ha OCHOBaHWUM CreayoLwen MCXOAHON JOKYMEHTaunm:

- oT4yeTbl 00 NHXEHEPHbIX W3bICKAHUAX (I/IH)KeHepHO-FeO,EI,GSW-IeCKI/IX, NHXEHEPHO-reosriorm4ecknx,



kodeks://link/d?nd=1200084710

CIM 248.1325800.2016 CoopyxeHusi nog3emHble. MNpaBuna npoekTMpoBaHus
Ce00 npasun om 16.06.2016 N 248.1325800.2016
lMpumeHsiemcsi ¢ 01.09.2016
CrtpaHuua 12

NH)XEeHEPHO-reoTexXHNYEeCKuX, I/1H)KeHepHO-SKOJ'IOFW-IeCKMX);

- WHXeHepHas uudpoBas MoAeNb MECTHOCTM C OToOpaXeHMem noA3eMHbIX W HaA3eMHbIX
COOPY>XEHUN N KOMMYHWUKaLINA,

- OTYeTbl O TEXHMYeckoM obcnegoBaHMK JKCMJ1yaTupyembiX 34aHnn K COOpy>KeHVIl7I Opr)KGI-OLU,GVI
SaCTpOVIKM B 30HE BJIMAHUNA CTPOUTESTbCTBA,

- MPOEKTbl CTPpOoALLUXCA 34aHNA 1N COOpy)KeHI/II7I B 30HE BIIMAHNA CTPOUTENbCTBA,

- pesynbTaTbl CTaUMOHApPHbLIX HabMOEHUA N MOHUTOPUHIA (NPWU CTPOUTENBLCTBE Ha TEPPUTOPUSIX C
NPOSIBNEHUSIMU OMNACHbIX FEONIOMMYECKUX N MHKEHEPHO-TE0NOrMYeCcKMX NpoLLEeCcCoB);

- TeXHuU4yeckne YyCroBu4d, pa3pa60TaHHble BCEMU  YMNOJIHOMOYEHHbIMW 3aunHTEepeCOBaHHbIMU
opraHunsauunsamMmu.

6.2 VcxogHble aaHHble angd pa3pa60TK|/| NPOEKTOB [OOJTKHbI ObITb aKkTyalibHbIMM Ha MOMEHT
BbIMOJIHEHNA MPOEKTUPOBAHUA. HeobxogumocTtb aKTyann3aunn ncxogHbiX AaHHbIX criegyet npoBepATtb OO0
Ha4vana npoekTnpoBaHua.

PesynbTatbl MHxXeHepHbIX usbickaHun un WLUMM pgonyckaetcs npumeHaTb 6e3 akTyanusauuu npu
CpOKe OaBHOCTWU WX BbIMOSNIHEHMWS, He npeBbiwarowem Tpex net. Ond noaseMHbIX COOPYXKEHWUI MENKOro
3anoXeHns pekoMeHOyeTCsd MPUMEHSITb LMpoBYy0 MoAenb CUTyaLuu, SIBASIOLWYIOCS COCTaBHOW YacTblo
MUMM, 6es ee akTyanusaumm, COOKOM AaBHOCTU He Bornee ogHOro roga.

PesynbTaTtbl TEXHUYECKOro obcneaoBaHns 30aHnii U COOPY>KEHWIA AOMyCcKaeTcst NPUMEHATbL NPU CPOKE
OaBHOCTM BbINOMHEHNS 00CrnefoBaHUsl, He MNpeBbIIAWeM Tpex IeT Ans COOPYXEHWN C KaTeropuewn
TeXHU4eckoro coctosiHua | (HopmanbHoe wnu HopmatuBHoe) unm |l (ymoBneTBopuTenbHoe wnwu
paboTocnocobHoe) 1 He NpeBbilIaLLEM ABYX NET AN coopyxeHun kateropum Il (HeygoeneTBopuTensHoe
unu orpaHmndeHHo-pabotocnocobHoe) unu IV (npegaBapuiiHoe Unu aBapuiHoe). [na akTyanusaumu paHee
BbINMOSIHEHHBIX pe3ynbTatoB obcrnefoBaHW crieayeT MOBTOPHO ONPeAensATb KaTeroputo TEXHUYECKOro
COCTOSIHUS COOPYXXEHUN.

MpumeyvaHus

1 KaTteropmm TEXHMYECKOr0 COCTOSIHUS COOPYXEHWI NMPUBEAEHbI B COOTBETCTBMMU C ykadaHusimu CI
22.13330 nTOCT 31937 .

2 [na Hag3eMHbIX 34aHWA U COOPYXXEHUN MPOMbILLIIEHHOIO U FPaXX4aHCKOro HasHaveHus crnegyet
NPUMEHSATb Knaccudukaumio kateropmm TexHnveckoro coctosiims no F'OCT 31937 , anda npoymnx - cornacHo
Chn 22.13330..

6.3 VxeHepHble n3biCKaHWa A58 NPOEKTUPOBaHUA MOA3EMHbLIX COOPYXEHUW criedyeT npoBoauTb B
cooTBeTcTBMU ¢ CIM 47.13330 , TOCT 30416 , TOCT 30672 . OHn JOmKHbI YyOOBNETBOPATb TpeboBaHMAM
HacTosALLEero cBoAa npaswr.

HaumeHoBaHne FTPYHTOB N UX K.I'IaCCI/Iq)I/IKaLI,I/IOHHbIe XapaKTepucTtukn, npmeoanMble B OT4HeTax 006
NHXEHEPHO-TeOJI0rM4EeCKMX N UHXEHEePHO-reOTEXHUYECKUX WU3bICKaHUAX, cneayet npuHMMatb Mo rOCT
25100 .

TexHnyeckoe 3agaHMe W MporpamMmmy WHXEHEPHO-FeoNorMiyecknx M WHXeHEepHO-reoTeXHUYECKMX
n3bICKaHUN cnefyeT coctaBnATb ¢ yyetom CI1 22.13330 , CIM 23.13330 , CIM 24.13330, CM 91.13330, CI
102.13330, CI1 120.13330, CM 122.13330 .

6.4 WHxeHepHble wu3biCKaHMsA crnegyeT NnaHWpoBaTb C y4yeToM TpeboBaHui CcTpouTenbcTBa W
aKcnyaTaummM NpoekTUpyemoro noas3eMHoro coopyxeHus. O6beM MHXEHEpPHbIX U3blCKaHWN AonycKaeTcs
nepecmMaTpvsaTtb Mo Mepe MOCTYMNeHNA HOBOW MHpopMaLun B npouecce NpoBeAeHUS U3bICKaHWNA.

6.5 [o Havyana BbINOMHEHMSA W3bICKAHUN cnenyet U3y4dnUTb UCTOPUKD NMPUMEHEHUA nnoLwanku
NPOEKTUpyemMoro CTpomnTenbCcrtea " npmnerarou.l,eﬂ TEPPUTOPUN, BbIABUTb BO3MOXHbIE (bOprI TEXHOINeHHOro
BO34ENCTBMSA Ha reonorn4eckyro cpeny: I'IOFpe6eHHbIIZ penbe(b, TEXHOrEHHbIE BKMOYEHMS, obnacTtu
3arpAa3HeHud, akcnnyaTtmpyemblie n 3a6pou.|eHH|=|e noa3eMHble COOPYXEeHUA 1 KOMMYHUKauunn m np.
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6.6 lMporpammy WHXeHepHbIX W3bICKaHUI criegyeT naHMpoBaTb HA OCHOBaHWMU TEXHUYECKOro
3aJaHusi, B COOTBETCTBUM C KOTOPbIM OHa pa3pabaTtbiBaeTcs.

Mpu cocTaBneHnn nporpammbl U NPOBEAEHUM U3bICKAHUIN HEOBXOOMMO YYUTbIBATb FEOTEXHUYECKYHD
Kateroputo obbekTa CTPOUTENbLCTBA, B 3aBUCMMOCTM OT KOTOPOW crnedyeT HasHayaTb o0bembl U MeToabl
nccrnegoBaHun.

6.7 lpn nnaHMPoOBaHUN WHXEHEPHO-TEONTIOrMYECKUX U UHXEHEPHO-T€OTEXHUYECKNX WU3bICKAHUN
cnegyeT yuduTbiBaTb B psie criyyaeB Heob6XOOMMOCTb BbIMOMHEHMSI M3bICKAHWA BHE rpaHuy, nnoLanku
cTpouTenscTBa B cooTBeTcTBMM ¢ CI1 22.13330 .

6.8 K cocTtaBneHuio TeXHNYECKOro 3aJaHnst U COrnacoBaHU0 NporpamMMbl UHXEHEPHO-reonormM4ecKmx
N UHXEHEPHO-TEOTEXHNYECKUX WU3bICKAHUA  ONs1  NPOEKTMPOBAHWUS  MOA3EMHbLIX  COOPYXEHUN  2-i
reoTEXHNYECKOW KaTeropum peKkoMeHAyeTcs, a 3-Wi reoTeXHUYEeCKoW KaTeropum - crnegyeT npuerekatb
cneumnanvcToB, OTBETCTBEHHbIX 32 FEOTEXHUYECKME pa3deribl MpoekTa.

I'IpmmeanMe - Bbl60p B nonesBbIX U na6opaToprlx METOAOB NCCNegoBaHNs CBOMCTB FPYHTOB OOJTXEH
BO MHOromMm onpenenAatTbCA npuMeHAaemMblMU reoTexHn4eckmmn mogenaMmm m Metogamum pacyeta u B cuny
9TOro OCTaBaTbCA B KOMNEeTEeHUNN NPOEKTUPOBLLUMKA.

6.9 [Ona npoekTMpoBaHWsi OOBLEKTOB 1-W FEOTEXHWYECKON KaTeropum XapakTepuCTUKU T[PYHTOB
AONyCTMMO Ha3HayaTb Ha OCHOBaHWWM MaTepuarioB M3biCKaHWIA NpoLnbiX feT, no Tabnuuam CIM 22.13330 ,
pesynbTatam 30HAMPOBaHUS, a Takke B COOTBETCTBMU C MMEIOLLUMCS COMOCTaBMMbIM OMbITOM.

6.10 [na npoekTUpoBaHUSA COOPYXEHUW 2- reOTEXHUYECKON KaTeropum XapakTEPUCTUKU TPYHTOB
cnegyeT ycTaHaBnMBaTb Ha OCHOBaHWM HEMOCPEACTBEHHbIX WCMbITAHUA TPYHTOB B MOMEBbIX MU
nabopaTopHbIX YCNOBUSX.

6.11 [Ons npoeKkTMpoBaHWSA COOPYXEHUA 3-U TeOTEXHUYECKOW KaTeropum AOMOMHUTENbHO K
TpeboBaHuaM 6.10 gormkHbI ObITb OonpedeneHbl COCTaB U CBOMCTBA crneumdUyYecknx rpyHTOB, NPOBEAEHbI
BCe HeobOXxoouMMble  UCCreoBaHWS, CBA3aHHble C  pa3BUTMEM  OMACHbIX  FEONOTUYECKUX U
WHXEHEePHO-reonornyeckmx npoueccoB. [OmkHbl OblTb BbIMNOMHEHbI OMbITHO-PUALTPaALNOHHBLIE pPaboThl,
cTaumoHapHble HabnwogeHusas u gpyrme cneuuanbHble paboTbl M UCCregoBaHUS B COOTBETCTBUM C
TEXHUYECKUM 3aaHneM 1 NporpamMmmMon N3bICKaHUN.

Ana noasemHbIX COOPYXEHWUA B 3aBUCMMOCTM OT UX OCOOEHHOCTEN NpW MOMeBbIX U nabopaTopHbIX
nccnefoBaHUsAX MU3NKO-MEXaHUYECKUX CBOMUCTB FPYHTOB M CKanbHbIX MAacCMBOB MO CrneuuansHOMY 3adaHuto
uenecoobpasHo onpefensTb [AOMNOMHUTENbHbIE chneunduyeckne XapakTepucTukn, Heobxoaumble Anst
pac4yeToB OCHOBAHWUIA COOPYXEHUA U UX KOHCTPYKLIMIA, U KOMMIIEKCHO NPUMEHSITb reodusnyeckne n apyrue
MeToAbI.

6.12 [na onpegeneHns n BbiGOpa pacyeTHbIX 3HAYEHUN MEXaHWYECKUX XapakTepUCTUK CBONCTB
rPYHTOB ANSA COOPY>XEHUN 2- N 3-1 FeOTEXHUYECKUX KaTeropun npu n3biCKaHUsAxX cnegyeT npegycMmarpusaTth
coyeTaHvne MnomneBbiXx M nabopaTopHbIX METOAOB oOmnpederneHud, a Tawkke pasnuyHbiX NabopaTopHbIX
MeTo0B.

CraTtnctnyeckyto 06paboTky pesynbTaToB onpeaeneHuin cnegyeT BbiNOMNHATL B cooTBeTcTBUn ¢ FTOCT
20522 pasgenbHO Ans Kaxaoro MeTofa ucnbiTaHni. B otyeTe 06 M3bickaHUsIX JOMKHO BbiTb 06513aTENLHO
yKa3aHo, Kakum cnocoboM nonyyeHbl Te UMK UHblE 3HAYEHUSI.

I'Ipmmeanme - Cnep,yeT y4nuTbiBaTb, 4YTO pa3findHble MeTOoObl NCMbITaHWU NO3BONSOT nony4yunTb
pa3finyHble 3Ha4YeHuA MexaHU4eCKnx XapaKTepucTtuk rPyHTa B 3aBUCUMOCTU oT BMnaa
Hal'lpﬂ)KeHHO-D,ed)OpMI/IpOBaHHOFO COCTOAHNA N YPOBHA HanmeeHwﬁ. B cBA3KM C 3TMM OKOHYaTenbHbIN
Bbl60p 3Ha4YeHun XapaKTepucTuk rpyHta OOJDKeH OCYLeCTBNATb MNPOEKTUPOBLUKMK B 3aBUMCUMOCTU OT
NpUMeHAEeMbIX Moaenen n MeToaoB pac4yeTa.

6.13 Mpu HanU4MM CONOCTaBMMOrO OMbITa U3bICKAHUW ONA COOPYXEHUN 1-h U 2- re0TEXHUYECKNX
KaTeropum OonyckaeTcsi NMPUMEHHATb pernoHarnbHble pekoMeHZaunn 1 Tabnuvubl XapaKTepUCTUK TPYHTOB,
TUNUYHBIX AN AaHHOIO pernoHa.

MpumeyvaHue - B kayecTBe NpuMepa pervoHarnbHbIX pekoMeHaauui U Tabnuu, oTpaxaroLmx MecTHble
rPYHTOBbIE YCMNOBUS, CM. CTaHAapT opraHusauum [2 ].
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6.14 B npouecce wu3bICKaHUN ANA TAUHUCTBIX TFPYHTOB [OOMMKHbI ObITb NOMyYeHbl 3HayYeHust
MPOYHOCTHBIX XapPaKTEPUCTUK, COOTBETCTBYHOLUMX KaK [OPEHUPOBAHHOMY, Tak W HeOgpeHUPOBaHHOMY
XapakTepy UX paspyLleHusi, eCrlii MHOe He yKa3aHO B TEXHUYECKOM 3aaHuu.

MpuMmeyaHne - XapaKTepucTukn apeHuposaHHon (g P ') N HeapeHUpoBaHHOW MPOYHOCTU (Cy )

FTPyHTa TMPUMEHAKT nNpun aHanm3e [OOJTTOBPEMEHHbIX W KpPpaTKOBPEMEHHbIX pacCHEeTHbIX CVITyaLJ,Mﬁ
COOTBETCTBEHHO.

6.15 [Ina TpelumMHOBaTbIX CKanbHbIX U NOMycKanbHbIX FPYHTOB B MPOLECCE U3bICKAHUA OOIMKHbI ObiTb
nony4yeHbl  KONMWYECTBEHHbIE U  KAYeCTBEHHbIE  XapakTEpUCTUKM  (PU3MKO-MEXAHUYECKMX  CBOWCTB,
XapakTepusylline Kak OCHOBHOM Martepuan rpyHTa maccuBa (obpasen), Tak U MaccuMB B LEMOM.
OnpepnensemMble XxapakTepuCcTuku crieqyeT yCTaHaBnuBaTb B NporpamMmme u3bickaHui B cootBeTctBum ¢ Cl1
47.13330, FOCT 25100, CI 22.13330 , CIM1 23.13330, CI 120.13330 .

I'Ipmmeanme - I'IpV| OLleHKe KayecTBa M CBOWCTB CKaslbHbIX U noJlyCKalibHbIX TPYHTOB HeobxoaMmo
npoBOoAuUTb pasfnindne Mexay nosegeHunem rpyHTa npu  uUcnblTaHUAX HEeHapyLleHHbIX 06pa3LI,OB n
noBedeHMEM 3HAYUTENbHO OONbLUMX MO pa3mepam CKalibHblIX MacCCMBOB, KOTOPbl€ BKIO4YakT B cebsi
CTPYKTYPHblI€ pa3pbiBbl CMJIOWWIHOCTHU, HaMJ1aCctoBaHUA, TpeLWnHbl, 30HbI CABUIOB 1 NYCTOThbI BbllellavynBaHnA
N B Chy 3TOFo0 MOryT Xapakrtepmn3oBaTbCA 3HA4YUTEJ1bHO bonee HU3KUMMK MHTErpanbHbIMN MEXaHN4YeCKUMU
CBOUCTBaAMMU.

6.16 Npun onpeaeneHnn CBONCTB FPYHTOB CnedyeT yuuTbiBaTbh MX YyBCTBUTENBHOCTb MO OTHOLUEHMUIO K
pasnuyHbiM  PaKTopaMm: WU3MEHEHWSIM  KNMMaTU4EeCKMX YCMOBUM UMW HAaMPSPKEHHONO  COCTOSAHMS,
3amMaYvYMBaHNIO, XMMNYECKNM BO3AENCTBUSAM U Np.

7 OCHOBHbIe NPUHLUUNbI NPOEKTUPOBaHUA

7.1 O6Liue yKka3zaHus
7.1.1 TIpoeKTHbIE peLleHnst OOIMKHbI YOOBNETBOPATbL TpeboBaHusam 4.5. TpeboBaHWsi K JONTOBEYHOCTHU
NOA3EMHbIX COOPYXXeHUI JOIMKHbI cooTBeTcTBoBaTh TOCT 27751 1 GbITb 3ahMKCUPOBaAHbLI B TEXHUYECKOM
3a[laH1M Ha NPOEKTUPOBaHME.

7.1.2 Mpun NPOEKTUPOBAHUM COOPYXKEHWI AOMKHbI OblTb PACCMOTPEHBI BCE NMPOEKTHLIE CUTYaLUN N NX
CLeHapuu Kak Ans CTaauMu CTPOMTENbCTBA COOPYXKEHUS, Tak U Ans cTaguy ero akcnnyaTtauun. Heobxogumo
paccMmaTpumBaTh Kak KpaTKOBPEMEHHbIE MPOEKTHBIE CUTYaLUK U UX CLLeHapun, Tak 1 ONITOBPEMEHHbIE.

MprmeyaHus

1 TlpoekTHble cueHapun cnegyeT paccMmaTpvBaTb, Hampumep, MpW BbIMOMIHEHUM BCEX BWOOB
noaTanHbIX (NOCTaANNHBLIX) pac4eToB.

2 B reoTexHM4YecKkom npoeKkTUpOoBaHUW pasnuyme Mexay KpaTKOBPEeMEHHOW MPOEKTHOW cuTyauuen u
ONUTENbHON 3aKIoYaeTcs NPeNMyLLIECTBEHHO B HANMYUN UM OTCYTCTBUM M3OBITOYHOTO NOPOBOrO AaBMEHUS
B rpyHTE.

7.1.3 ONa Kaxaon MNPOEKTHOM CUTyauum M KX CueHapus cnefyet npoBepuTb, YTO HEBO3MOXHO
OOCTWXKEHWE HU OAHOro M3 MnpefenbHbiX cocTosiHMA B cooTtBeTcTBuM ¢ TOCT 27751 , CIM 22.13330 wu
HaCTOSILLMM CBOLOM NpaBuIl.

714 Cnep,yeT npoeepATb npeaersibHble COCTOAHUA, KOTOpPble MOryT BO3HUKAaTb B TPYHTOBOM
OCHOBaHUKN 1N noa3eMHOM COOpPYXeHUn, nnn oaHOBpPEMEHHO B oboux npu nx B3aUMOAENCTBUMN.

7.1.5 MpepenbHble COCTOAHMA criegyeT NPOBEPATbL HA OCHOBAHWN:

- NPUMEHEHNS pac4eToB B COOTBETCTBUM C 7.4 1 pasgesniom §;

- Ha3Ha4YeHna NpeanucbIBaloLLMX MEPONPUATUI B COOTBETCTBUMU C 7.5;

- MPUMEHEHMS SKCNepUMEHTanbHbIX MOAENeN N HaTYPHbIX UCMbITAHWIA B COOTBETCTBUU C 7.6;

- NPUMEeHEHNA HabngaTenbHOro MeToga B COOTBETCTBMM C 7.7.
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I'Ipvlmeanme - PGSyJ'IbTaTbI NPOBEPKN NMpeaernbHbIX COCTOSIHUI MO BO3MOXHOCTU cnenyet CpaBHUBATb
C conoctaBMMbIMU ONbITHbIMWU OAHHLIMW.

7.1.6 MuHumanbHble TpeboBaHWS K 0O6bEMY UM COAEpPKaHUIO KOHTPONbHbLIX MPOBEPOK W pacyeToB
yCTaHaBMNMBAlOT B 3aBUCHMMOCTU OT FEeOTEXHUYECKON KaTeropum obbekTa CTpouTeNbCTBa B COOTBETCTBUM C
5.8-5.10.

7.1.7 Ona obecneveHns TpeboBaHWI NO AONTOBEYHOCTM MOA3EMHOr0 COOPYXEHUS B NPOEKTE cneayet
OLIeHUTb BNUSAHME YCINOBUI OKpYXXatoLLen cpeabl Ha JONrOBEYHOCTb MaTtepmanoB 1 NpeaycMoTpeTb 3aluTy
unu nogbop matepmanos ¢ COOTBETCTBYIOLLMMU CBONCTBAMU.

lMpn oueHke AONrOBEYHOCTU MaTepuanoB, MPUMEHSIEMbIX B MOA3EMHbIX KOHCTPYKUMSX, crneayeT
Y4eCTb BO3MOXHOCTb Hanmumsi arpeccrBHbIX BELLECTB B MOA3EMHbIX BOAAX U FPYHTE, 3MNEKTPOXMMUYECKOMN
KOppO3uu, BRUSIHUS TPUOKOB M a3pobHbIX GakTepuin B NPUCYTCTBUM KUCMOPOAA, BIUSAHUS TeMMNepaTypHbIX
BO34EeNCTBUI 1 Mp.

Ob6ecneveHune TpeboBaHWI NO AONTOBEYHOCTM CrieAyeT BbINOMHATL B COOTBETCTBUM C yKkasaHusiMu CI1
28.13330 .

7.2 NpepenbHble COCTOSAHUA
7.2.1 Tpn NpoekTMPOBaHUN NOA3EMHbIX COOPYXEHWUW criegyeT NPoBepsiTb ABe rpynnbl NpeaernbHbIX
COCTOSIHWN:

- nepBas rpynna npeaenbHbix cocTosiHU (ULS) - cOCTOSIHUA CTPOMTENbHBIX OGBHEKTOB, AOCTUXKEHME
KOTOPbIX BeAET K MoTepe Hecylleid CnocOBHOCTU CTPOUTENbHBIX KOHCTPYKLMI WIM  OCHOBaHWA, K
HEeBO3MOXHOCTU 3KCMyaTaLun COOPYKEHUS;

- BTOpas rpynna npeaenbHbiX COCTOsAHMIA (SLS) - cocTosiHMS, NpY OOCTWKEHUM KOTOPbIX HapyLlaeTcs
HOpMarnbHasi JKCMyaTauusi COOPYXEHWiA, UcYepnbiBaeTCsi Pecypc [OONTOBEYHOCTM  KOHCTPYKLWMNA,
HapyLLalTCs YCNoBUS KOMGOPTHOCTM.

7.2.2 [ns noa3eMHbIX COOPYXXEHWW K MepBom rpynne npegenbHbix coctosHui (ULS) cneayet
OTHOCWUTb:

- NOTEPIO YCTOMYMBOCTM (PAaBHOBECUS) COOPYXXEHUEM M OCHOBAHMEM, KOTOPbIE paccMaTpUBAOTCS Kak
XKecTkoe Teno, Npy HeLOCTaTOMHOM COMPOTUBMEHWUU KOHCTPYKTUBHBLIX MaTepuanoB W rPYHTOB OCHOBaHUS
anst obecneyeHus pasHoBecus (EQU);

- BHYTpPEHHee pa3pylieHne COOpYXKeHUA Ui ero KOHCTPYKTUBHbIX 3JIeMEeHTOB, T.e. CUTyauuun, B
KOTOPbIX NMPOYHOCTb KOHCTPYKTUBHbLIX 3JTIEMEHTOB BaXXHa O514 obecneyeHus conpoTmnBIeHnA (STR);

- paspylleHne unu 4vpe3mMepHble gecopMaumm OCHOBaHWSA, T.€. CUTyaluu, B KOTOPbIX MPOYHOCTb
rpyHTa BaxkHa gns obecneveHus conpotmenenms (GEO);

- MOTepl paBHOBECUSI COOPYXEHWEM WM OCHOBaHMEM MU3-3a YBENWYEHWs [aBreHus BOAbI
(B3BELLUMBAHUSA) UNN MHBIMW HanpasneHHbIMKU BBepX Bo3aencTausamm (UPL);

- TMAPaBNMYECKMI NMOOBEM B OCHOBAHWW, BHYTPEHHIOK Ccyddo3unio 1 NpoYne siBNeHusl, CBA3aHHbIE C
Hanuuvem ruapasnuyeckux rpagueHTos (HYD).

K nepBon rpynne npegenbHbIX COCTOSIHUA OTHOCATCS TaKKe aBapuiHble NpeernbHble COCTOSHUSA -
crneumduyeckme npedenbHble COCTOSIHNS, OTHeceHHble TOCT 27751  k 0cobbiM NpeaenbHbIM COCTOSIHUSIM.

ABapuitHble npefenbHble COCTOSHUSA - COCTOSAHWUA, BO3HMKaOLLME MPU aBapUNHBLIX BO3OEUCTBUSAX U
CUTyaLMsX, UMEILNX Manyo BEPOATHOCTb MOSBEHNS U (POpPC-MaXXOpHbIN XapakTep, JOCTUXKEHME KOTOPbIX
NPUBOAMT K paspyLUeHnto ¢ katactpodmdeckumm nocneacteusamn (EXD).

MpumeyaHue - Mpumepbl aBapUiiHbIX NpeaenbHbIX COCTOSIHMIA: BbIXOA4 M3 CTPOSl KOHCTPYKTUBHOMO
aMemMeHTa NoA3eMHOro COOPYXeHUst B pe3ynbTaTe B3pblBa, Noxapa, TeEpPOPUCTUYECKOrO akTa; aBapUiiHbIii
NpOpbIB HANOPHOWM BOAOHECYLLEN KOMMYHUKALUK U Np.

7.2.3 [na noasemHbIX COOPY>XEHUW KO BTOPOW rpynne npefenbHbix coctoaHuun (SLS) cnepyert
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OTHOCWUTb:

- DOCTWXEHME npedernbHbIX AedopMauunii KOHCTPYKUMA NOA3EMHOIO COOPYXXEHWUSI UMW OCHOBaHWUS,
YyCTaHaBMNMBaeMbIX MWCXOOS W3 KOHCTPYKTUMBHbIX, TEXHOMOIMYECKMX WM  3CTETUKO-MCUXOSOrMYECKMX
TpeboBaHuiA;

- obpasoBaHMe TpeLLiMH, He HapyllalwWmMxX HOpMasnbHYl 3KCMyaTauuio obbekTa, Unu LOCTWKEHME
npeaenbHON LWMPUHBI PAcKpbITUS TPELLMH;

- JOCTWXKeHne npeaenbHbIX AedhopMaLunin OKpyXKatoLLen 3acTPOMKX, PacnoNIOXXEHHON B 30HE BMUSIHUS;
- HegonyCTUMbIE YPOBHU BUBPALIMOHHBLIX BO3OENCTBUN;
- HEeQOMNYCTUMOE BINUSIHWE Ha MMAPOreoniormyecknue 1 3KoNIornMyeckme yCcroBus;

- MPoYMe ABMEHUS], MPU KOTOPbIX BO3HMKAET He06X0OMMOCTb OrpaHMYeHUs BO BPEMEHW KCryaTaumum
NoA3eMHOr0 COOPYXXEHUs (Hanpumep, KOPPO3VOHHbIE NMOBPEXAEHUS).

7.2.4 TpegenbHble COCTOSAHMSA, TpebytoLwmne NpoBEPKN NPY NPOEKTUPOBAHMM OCHOBaHUA U Pa3nnyHbIX

KOHCTPYKLMIN NOA3EMHbIX COOPYXEHUW, NpuBeaeHsl B pasgenax 11-16.

7.3 KoadhprumeHTbl HagEXHOCTU

7.3.1 TIpoekTHble peleHns [OordkHbl obecneynmBaTb HEBO3MOXHOCTb HacTynneHus nwoboro
npeaenbHOro COCTOSAHMSA ¢ TpebyemMow CTENEHbI0 HaaEeXHOCTHU.

7.3.2 Ana obecneveHus TpebyeMoWn CTeneHu HageXHOCTW MpuU BbINOSIHEHWM pac4eToOB M MPOBEPOK
crnegyeT NPUMEHATb YacTHble KO3(MULMEHTbI HAAEXKHOCTH, YYNTbIBaKOLLME BO3MOXHblE HebnaronpusaTHble
OTKITOHEHWS TeX UMN MHbIX MapaMeTpoB, YCNOBWI CTPOUTENBbCTBA M 3KCMyaTauum, a Takke HeobxoanumocTb
NOBbILLEHNS HAAEXHOCTN ANt OTAENbHbIX BUAOB CTPOUTENbHbIX OO BEKTOB.

7.3.3 lNpn npoekTMpoBaHMM HEOOXOAMMO NPUMEHATH Crneayowme rpynnbl YacTHbIX KOAMULNEHTOB
HaOEeXHOCTH:

¥n - NO OTBETCTBEHHOCTM COOPYXXEHUI, onpeaensemsle B cootseTcTBUM ¢ [OCT 27751 ;
T £ - no Harpyake, onpeaensiemMble B COOTBETCTBUM C 8.2;

Y¥m - N0 MaTepuany KOHCTPYKUWIA, onpegensiemble B cootBeTcTBuM ¢ FOCT 27751 ;

g - NO rpyHTy, onpegensiemMble B COOTBETCTBUM C 8.4;

Td - KOS(bd)VILI,VIeHTbI yCﬂOBI/IVI paGOTbI, yCTaHaBMBaeMbleé B COOTBETCTBUU CO CTPOUTENbHbIMU
HOpMaMWN Ha NpoeKTnpoBaHne pasrinvyHblX NOA3EMHbIX COOpy)KGHI/IVI n nx KOHCprKLJ,I/IIZ;

¥ j - No conpoTMBNEHMIO, onpeaensieMble B COOTBETCTBUM C 8.6.2.
MpnmevaHus

1 B psge cnyyaeB koadhpmumeHTbl ycnosun paboTbl MOryT npeacTaBnsATb cObonm kombuHauuio ¢
koadhpULMEHTaMN HAAEXKHOCTUN MO CONPOTUBIIEHWIO Y Rd .

2 B 4ncneHHbIx mogensx ans onpepgeneHna pacyeTHOro 3Ha4deHua conpoTuBIiEHUA BO34ENCTBUIO
Ra‘ nnn pacyeTHoOro 3Ha4deHua pesynbraTta BO34ENCTBUN Eﬂ’ MOryT BBOOUTbLCA KOSC*)(*)I/ILI,I/IGHTI:I moaenun

YRi N Y5 COOTBETCTBEHHO, 4TOObLI pesynbTaTbl MPOEKTHON MOAENM OTKIOHSMUCL B CTOPOHY 3anaca
HagexHocTn (8.6.3).

7.3.4 YacTHble KOI(DPUUMEHTbI HALEXHOCTW, MpuUHagnexawue K OAHOW rpynne, MOrytT ObiTb



kodeks://link/d?nd=1200115736
kodeks://link/d?nd=1200115736

CIM 248.1325800.2016 CoopyxeHusi nog3emHble. MNpaBuna npoekTMpoBaHus
Ce00 npasun om 16.06.2016 N 248.1325800.2016
lMpumeHsiemcsi ¢ 01.09.2016
Crtpanuua 17

pPas3fmM4HbIMU ANA pa3HbIX XapaKTepucTuk, napameTpoB Uin yCJ'IOBMVI.

MpvmeyaHne - Hanpumep, 3HAYEHUs YacTHbIX KOI(PULMEHTOB HAOEXKHOCTM MO  TPYHTY,
npYMeHsieMble K COBUrOBOW NMPOYHOCTM PyHTA, PasfnnyHbl Af1si BHYTPEHHEro TPEHUS U CLENSIEHNS.

7.3.5 MNpaBuna yyeTta YacTHbIX KO3(PEPUUNEHTOB HALEXKHOCTU MPU NPOEKTUPOBAHUN C MPUMEHEHNEM
pacyeToB yCTaHOBIEHbI B pasaene 8.

7.4 MpoeKkTnpoBaHue ¢ NPUMEeHeHneM pacyeToB
7.4.1 TpoekTupoBaHne C NMpMMEHEeHMeM pacyeToB - OCHOBHOM cnocob obecneveHus TpeboBaHUN
HaOEeXHOCTU MNOA3EMHbIX COOPYXEHUA U MOXET BbIMNOMHATLCH AN OOBLEKTOB MobOON reoTexHU4ecKomn
KaTeropuu.

7.4.2 MNpy NpOEeKTUPOBAHUM MOA3EMHbIX COOPYXEHWI C MOMOLLbI0 pacyeToB CriedyeT BbIMONHSATh
pacyeTbl AN BCeX MPOEKTHbIX CUTYaLuit U UX CLeHapUeEB No ABYM rpynnamM npeaesbHbIX COCTOSHUIA.

B nepByto ovepeab cniegyeT BLINOMHATL pacyeTbl AN NpeAenbHbIX COCTOSIHUIA, KOTOpble ONPeaensoT
OCHOBHbIE KOHCTPYKTUBHbIE PELLEHNS U TeOMETPUYECKME XapaKTEPUCTUKN NOA3EMHOMO COOPYXEHUS UMK ero
3MneMeHToB. HeBO3MOXHOCTb HACTYMNeHWsl MNpouux npedernbHbIX COCTOSIHUA crnegyeT noAaTBepxaaTb
pacyeTHbIMU NPOBEPKAMMU.

7.4.3 PacdeT aBapuiHbIX npepenbHbix coctosHun (EXD) cnegyeT BbIMOMHATL ANA NOA3EMHbIX
COOPYXXEHUIN C YPOBHEM OTBETCTBEHHOCTM 1a u 16. [na npoumx nNoas3eMHbIX COOpPYXeHuh ero Tpebyetcs
BbIMOSIHATb, €CMN 3TO YKa3aHO B TEXHUYECKOM 3aJaHuu.

7.4.4 TpeGoBaHuA Kk pacyeTHbIM MeTodam M MoAensMm npvBedeHbl B pasgene 8, a TpeGoBaHus u
pekoMeHAauuM No pacyeTam OCHOBAHMI U KOHCTPYKLIMIA NMoA3eMHbIX COOPYXKEeHWI - B pasgenax 11-16.

7.5 NMpoekTupoBaHue No npeanucaHuAaAMm
7.5.1 B cnyyae, korga pacyeTHble MOOENM OTCYTCTBYIOT UNN He TPebyloTcsi, BO3MOXHO M3bexaTb
OOCTWXKEHUs npeferibHbiX COCTOSAHMIA NyTEM MCMONb30BaHUSA MNPeAnuMcaHui, KOTopble BKIYalT B cebs
TPagMLMOHHbIE WU, KaK MpPaBWUio, KOHCEpPBATUBHbIE MpaBuia MNPOEKTUPOBAHUSA W KOHTPOSfb MaTepuarnos,
BbINONIHEHUST PaboT, TEXHUKM 6€30MacHOCTM U TEXHUYECKOrO 06CNYXUBAHWS.

7.5.2 TpoekTnpoBaHWe NMo npegnucaHnsaMm [OoMnyckaeTcs, ecnu eCTb COMOCTaBMMbIN OMbIT, KOTOPbIN
Aenaet N3nNUWHUM NPOBeAEHNE pacyeTOoB.

MpumeyaHne - [pOEKTUPOBaHME WCKMHOYMTENBHO MO NpeanucaHusM OOMycKaeTcss TONbKo Ans
NnoA3eMHbIX COOPY>KEeHWU 1-1 reoTEXHUYECKON KaTeropuu.

7.5.3 TllpoektupoBaHMe MO MpeanuMcaHuMsM  JOoMyckaeTcd B OTHOWEHUM  obecrneyeHust
MOPO30CTOMKOCTW, 3aLlUTbl OT XMMWYECKOM U OUONOrMYEeCKON arpeccum, KoTopble OObIMHO HEBO3MOXHO
[OCTOBEPHO Y4EeCTb pacyYeTHbIM NyTeM.

754 ﬂpoeKTMpOBaHme no npeanucaHnaM OonyckaeTCA BbINONHATL ANA UCKIOYEeHUA npeeribHbIX
COCTOSIHUN npu aBapVIVIHbIX BO34ENCTBUSAX, BOSHUKHOBEHME KOTOPbIX HEBO3MOXXHO WUJTN CJITOXXHO WUCKITHOYUTb
pacyeTHbIM NyTeMm. an 3TOM npeanncaHna OOJDKHbl codepiXKaTb yKa3aHUA OpraHn3auMOHHOrO Xapakrepa,
no3BondroLne NCKNYNTb U3 pacyeTa paccMmaTpmnBaemMmoe aBapMﬁHoe BO34EeNCTBME.

7.6 NMpuMeHeHMe 3KCnepuUMeHTanbHbIX MoAenen U HaTYyPHbIX UCNbITaHUN
7.6.1 B cnyyae, Korga pacyeTHble MOAeNnM OTCYTCTBYIT, HEeOOCTaTOYHO [OCTOBEPHbI UMW He
noaTBepPXKAaTCA MECTHLIM CONOCTaBMMbIM OMNbITOM, MPY MPOEKTUPOBaHUMK CrieayeT NPUMEHSATb pesynbTaThl
3KCNepuUMeHTasnbHbIX UCCeaoBaHUN - MOAEMNbHbIX UMW HAaTYPHbIX UCTbITAHUN.

7.6.2 Tpn oueHke [OCTOBEPHOCTM Pe3yribTaTOB 3KCMEPUMEHTAsbHbIX UCCeAoBaHUN Heobxoaumo
paccmaTtpuBaTh M y4uTbiBaTb cnegytoLme akropsbl:

- pasnuuyve rpyHTOBbLIX YCIOBMI MPU UCMNBITAHUSX M Ha CTPOMTENbHOW MIolWagake NpPOoeKTUPYyeMoro
00BbEeKTa;




CIM 248.1325800.2016 CoopyxeHusi nog3emHble. MNpaBuna npoekTMpoBaHus
Ce00 npasun om 16.06.2016 N 248.1325800.2016
lMpumeHsiemcsi ¢ 01.09.2016
CrtpaHuua 18

- BpeMeHHble 3eKTbl, 0COBEHHO B TeX criyvasx, Koraa npodosiKUTENbHOCTb MCMbITAHUIA HAMHOIo
MEeHbLLE, YeM MPOAOIPKUTENIBHOCTb HAarpyXeHWsi peanbHbIX KOHCTPYKLWIA;

- MacwTabHble 3dhdpekTbl, 0COBEHHO B Criy4Yae NPpUMEHEHNS MarnblX MOAENEi.

7.6.3 NcnbiTaHnst gonyckaeTcst NpOBOAMTL Ha obpasuax unm dparmMeHTax pearsibHbIX KOHCTPYKLMWHA,
nonHomMacwTabHbIX MK ManomacluTabHbIX Mogensx.

7.6.4 icnbiTaHns cnegyeT NpoBOAMTL Ha OCHOBaHUM TEXHUYECKOro 3aaHnsi U nporpaMmmbl pabor.

7.6.5 MNoaroToBKy U NpoBeAeHUe UCMbITaHWI crieQyeT OCYLEeCTBNATL Takum 0b6pasom, YTOOLI yCroBums
akcnepyMeHTa Obinn NogobHbl ycrnoBusM paboTbl MPOEKTUPYEMOrO MOA3EMHOrO COOPYXEHUS UMM ero
KOHCTPYKLMIN BO B3aMMOAENCTBUUN C FPYHTOBLIM OCHOBaHWEM.

MprmeyaHus
1 YcnoBus MoryT cuntatbcsa nogobHbIMKU, ecnvn cobnogaroTcs kputepun nogobusi.

2 lNpu ucnbiTaHMaX ManomacwTabHblx Mogenen Anst 3agad, B KOTOPbIX OObEMHbIE CUIbl, TakMe Kak
yOenbHbI BEC TPyHTa WM yaerbHOe CuenfeHne, UrpalT BaXHyK ponb, Ans cobniogeHus Kputepues
nogobus pekomeHayeTcst NPUMEHATb LeHTPobexHOe MoaenupoBaHme.

7.6.6 [onyckaeTcs MNPUMEHSATb WCMbITAHUSl, COOTBETCTBYIOLUME YCMOBUSIM  HEMOJSIHOMO MMM
npmbnmkeHHoro nogobusi. B aTom cnyyae ycnosusi, KOTOpble HE YAOBNETBOPSIOTCS B NpoLecce npoBeaeHust
3KCMepuMeHTa, CcrneayeT YyYuTbiBaTb MPU  COMOCTaBMEHMU pPEe3ynbTaToOB MWCNbITAHUA C  KpUTEPUSMM
HEeOCTMXKEHUS NpeaenbHbIX COCTOSIHUI 3a cYET BBeAEHMS KO3 PULIMEHTOB HAAEXKHOCTU.

7.7 HabnropgaTtenbHbIN MeTOA
7.7.1 Ecnn nporHo3 noBefeHnst NoA3eMHOr0 COOPYXXEHUS, BbIMOMHEHHbIN HA OCHOBAHWM PacYeTHbIX
UNU 3SKCMEepUMEHTarnbHbIX paboT, 3aTpyaHeH, TO [JOoMyckaeTcs MPUMMEHATb HabnwogaTenbHbIn MeTof,
KOTOpbIN nNpegnonaraeT BO3MOXHOCTb KOPPEKTUPOBATbL MPOEKT B NPOLECCe CTPOUTENBCTBA Ha OCHOBAHUM
pe3ynbTaTtoB re0TEXHUYECKOro MOHUTOPUHIA.

7.7.2 Ina npumeHeHns HabnogaTenbHOro Metoaa Ao Havana cTpoutenscTtBa HeEOOX0AMMO:
- BbIMONHUTL NpeaBapuUTErbHbIA pacveTHbIN MPOrHO3;

- YCTAHOBUTb KOHTPOSTMPYEMbIE KPUTEPUU U XapaKTEPUCTUKK;

- YCTaHOBUTb AONYCTUMbIE Npeaernbl KOHTPOMMPYEMbIX XapakTEePUCTUK;

- OUEHMTb BO3MOXHbIA OuanasoH 3TUX XapaKTepUCTUK U yOOCTOBEPUTBLCS, YTO C NpUeMIIEMOMN
BEPOSTHOCTbLIO pearnbHble XapakTepucTukm byayT HaxoaMTbCs B 4ONYCTUMBIX Npeaenax;

- paspaboTaTb NporpaMmMy KOHTPOrns (MOHUTOPUHIa) U3MEHEHNS BbIOPAHHbBIX XapakTEPUCTUK;

- y66,D,VITbCF|, YTO BpemMA peakumn naMeputeribHbiX CUCTEM MOHUTOPUHIA KU npouenypbl 06pa6OTKM n
aHanm3a pes3ynbTatoB 3aHUMMAKT OO0CTATOYHO Mano BpeMeHM MO OTHOLUEeHUH K oXxngaemom CKOpPOCTHU
pa3BnTuA CuTyaunn Ha nnowanke and npuHATnA cCBoeBpPeMEHHbIX DEencTBum;

- pa3pa60TaTb nnaH MeporlpI/IﬂTI/IVI, KOTOpble cnegyet npuMMeHUTb B Cliy4dae npeBbllleHnA
KOHTPOJTMPYyEMbIMU XapaKTepucTtukamMmm 4onyCTtuMbIX npenenos.

7.7.3 KOHTPONb M MOHUTOPUHI Ha nnowagke credyeT BbIMNOMHATL CTPOro B COOTBETCTBUM C
nporpaMmon.

MOHVITOpVIHF Ha nnowaake AoJnkeH OAHO3Ha4YHO YCTaHaBl/iMBaATb, HaxoOdATCA UM KOHTpoOJiMpyemblie
XapakTepucTtnukn B ONyCTUMbIX npenenax. OH OomKeH BbINOMHATLCA C HaYanbHON cTagmn CcTpounTenbCTBa,
C peryndapHoCTbio, No3BONSAIOLLEN npeanpuHATb HeobGxogumMble [OEencTBUS B cny4yae npesBbllleHna
00onyCTUMbIX npenernos.

7.7.4 Pe3yJ'IbTaTbI MOHUTOPUHIA cnenyeTt aHanmM3nmpoBaTb MNO3TANHO NO Mepe UX MNOCTynneHusA.
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HameueHHble MeponpusaTUS Mo KOPPEKTUPOBKE MpoeKTa criedyeT BbIMOMHATL He3aMeanuTenbHO B criyyae
MPEBbILLIEHUST KOHTPOSNMPYEMbIMU XapakTepuUCTUKaMmn LOMYCTUMbIX NPeaeroB.

7.7.5 Ecnn HabniogaTenbHble CUCTEMbI ANis npoeeaeHnAa MOHUTOPUHIa He [OakoT Tpe6yeMb|x
HadeXHbIX AaHHbIX B JOCTAaTOYHOM 00beMe, OHU OOIMKHbI ObITb 3aMEHEHbI UK AOMOJSTHEHBI.

7.7.6 B cnyyae BbINOMHEHUS HaMEYEHHbIX MEpPOMPUATMA UM KOPPEKTUPOBKM MpOEKTa nporpamma
MOHUTOPWHIa U NNaH AanbHEeNWnX MeponpuaTUn AOMKHbI BbiTb TaKKe CKOPPEKTUPOBaHbI U OOMOMHEHbI Ha
OCHOBaHUM 0BpaTHbIX pacyeToB.

7.7.7 TpoekTnpoBaHue ¢ NpuMeHeHnemM HabngaTtenbHOro MeToaa pekoMeHAyeTCs BbINOMHATE Npu
Hay4YHO-TEXHUYECKOM COMPOBOXAEHUMN BbICOKOKBANUMULMPOBAHHbBIX Cheunanu3npoBaHHbIX OpraHm3aumni.
HabniogaTtenbHbin MeTOA He criefyeT NPUMEHATb NPU 3HAYMTENbHbIX PUCKaX BO3HUKHOBEHUSA aBapUHbIX
cuUTyaumn.

8 TpeﬁoBava K pac4eTHbIM MeTogamMm U Moaensam

8.1 O6wume ykasaHusa
8.1.1 pmn BbLINONMHEHMM pacyeToB B Lenax obecneyvyeHus HageXHOCTU KOHCTPYKUMN M OCHOBAaHWM
HeobXx0AMMO MPOBEPATb, YTOObLI pacyeTHbIe 3HAaYEHNS YCUMNWUA, HanpPskeHun, gedopmMaunin, nepemMeLLeHun,
PacKpbITUN TPELWH He npeBblllanyM COOTBETCTBYIOWMX WM MpeAenibHbIX 3HAYeHWN, YCTaHOBMEHHbIX
HOpMaMu NPOEKTUPOBaHUS.

8.1.2 PacueThl cnegyeT BbINONHATbL C NpUMEHEHNEM afekKBaTHbIX pacCHEeTHbIX MEeTOdO0B U Moaenen,
OoTpaxakwnx OEencTBUTENbHbIE ycnoBus pa60TbI noa3eMHbIX COOp)/)KeHVIIZ B WX B3aMMOAEUCTBUN C
OCHOBaHMEM 1 COOTBETCTBYHOLNX paCCManMBaeMOﬂ I'IpOGKTHOVI cutTyaumn nnun cueHaputo.

8.1.3 PacyeTHble Mogenu (pacuyeTHble CXeMmbl) AOSMKHbl YYUTbIBATb WHXEHEepPHO-reonornyeckne
YCrNOBUS, KOHCTPYKTUBHbIE OCODEHHOCTU 1 0COBEHHOCTN TEXHONOMMN BO3BEAEHNS NOA3EMHOIO COOPYXEHNS,
OCOBEHHOCTN NoBeAeHUs TPYHTa U KOHCTPYKUMIA BNAOTb A0 AOCTWXKEHUS paccMaTpmBaemoro npegenbHOro
COCTOSIHMSA, OEWCTBYIOLLME Harpy3kM M BO3AENCTBUS, BMMSHWE Ha OOBLEKT BHELUHEW cpefpbl, a Takke npu
HeobXx0AMMOCTU, BO3MOXHbIE reoMeTpruyeckne 1 unsmdeckme HeCoBepLUEHCTBA.

8.1.4 [1na BbINONTHEHUS pacYeTOB AOMKHbI OblTb 3a4aHbI:

- Harpysku n BO3OeNCTBUS, a TaKkKe UX CoYeTaHus,;

- CBOMCTBa MaTepuanoB KOHCTPYKLNI;

- CBOMCTBA MPYHTOB Y MacCUBOB CKalbHbIX IPYHTOB;

- reoMeTpuyecKne aaHHble;

- MpegenbHble 3HaYeHus gedopmaunii, packpbITMsa TPeLyH, Bubpauni u np.;

- pac4yeTHble MoaeNnn, yCTaHaBMBaoLWme CBA3b pe3dyribTaToB pacyeTa C UICXOOHbIMU OaHHbIMU.

8.1.5 Mpwu BbIGOpe MeToda pacyeTa M pacyeTHbIX Modenei MoA3eMHOE COOpPYXKEHWe UM OCHOBaHWe
creflyeT paccMaTpuBaTh B UX eOVHCTBE, T.e. HE0OXOAUMO YYMTbIBAThL UX B3aUModencTeume.

8.1.6 PacuyeTHylo mopenb cucTeMbl "NMOA3EMHOE COOPYXEHME-OCHOBaHWe" crnepyeT BbiOUpaTb C
y4yeToM Hamnbornee CyLeCTBEHHbIX (DAKTOPOB, OMPELENSAIOWMX HanpsikeHHOe cocTosiHve U gechopmauumn
OCHOBaHMA W  KOHCTPYKUUA  coOpyXeHusi. PekomeHgyeTca  yuuiTbiBaTh  crnegywwme  akTopbl:
NPOCTPaHCTBEHHYIO paboTy KOHCTPYKLUUI U OCHOBAHWUS; TEOMETPUYECKYHD, (PU3NYECKYIO N KOHCTPYKTUBHYHO
HENMMHENHOCTb; aHN30TPONUIO, MIACTUYECKME U PEOSIOTMYECKUE CBOWCTBA NPYHTOB U MaTepuarnos.

Mpy HEoGXOAMMOCTU pacyeTHasi MOAENb MOXET BKMYaTb B cebs ynpolleHus. YNpOLeHUs, Kak
npaBumno, crnegyeT BBOOAWUTb MO OTHOLLEHMWIO K YY4ETY MEHEE CYLLIECTBEHHbIX (DaKTOPOB, a Takke (paKTOpoB,
o6nagaloLmnx 3HaYNTENBHOW CTENEHBbIO HeonpeaeneHHOCTU. YNPoLWeHUs crneayeT yYuTbiBaTb C MOMOLLbIO
YacTHbIX KOAULNEHTOB HAOEXHOCTU.

MpumevaHune - Mpu BbiGOpe YPOBHA CIOXHOCTWM pacyeTHOW MoAenu credyeT y4yuTbiBaTb 06bem
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MHd)OpMaLI,I/II/I 06 NHXEeHEPHO-reonormn4ecknx ycnoBsuax n CBOWCTBaxX FPYHTOB. 3HaHusA
NHXXEeHEePHO-reos1orm4ecknx yCJ'IOBVIVI nnowaakuy, 3aBucAllne oT KadectBa MHXEHEePHbIX N3bICKaHUIN, 0BbIYHO
oKa3blBalOTCA 6onee BaXXHbIMU A1 BbIMNOSIHEHMS (*)yHﬂ,aMeHTaﬂbelX TPEGOBaHMVI NPOEKTNPOBaAHUA, HYEM
CITOXHOCTb paCHeTHbIX Moaenen.

8.1.7 PacyeTHasa moaenb MOXeT ObITb:
- aHanUTU4YEeCKOW;

- NOMNyaMNMpUYECKON;

- YACNEHHOMN.

YucneHHble moaenu, npenmMmyuwecTtBeHHO npuMeHdemble Onhd pacdeTa noA3€MHbIX COOpy)KGHI/IVI,
noapas3gendarTcAa Ha KOHTakKTHble moaenn n moaenmn CMOLLHOM cpenbl.

KoHTakTHble MoOenu yYuTbiBaloT B3aMMOAEWCTBME KOHCTPYKUMIA COOPYXXEHUSI C OCHOBaHWEM Ha
KOHTaKTe "COOpY)XEeHMe-TpyHT", OdHaKo HanpsikeHHO-AedOpPMMPOBAaHHOE COCTOSIHUE MaccvBa FpyHTa He
paccMmaTtpuBaeTcs.

B mopgensix cnnowHon cpeabl paccmMaTpuBaloTCs NOA3EMHOE COOPYXEHME U OKpYXKaloliui mMaccus
rpyHTa B npegenax pacyeTHoM o6nacTi U aHanm3npyeTcsl UX COBMECTHOE HanpshkeHHO-O4eopMUpPOBaHHOE
COCTOSIHUE.

8.2 Harpy3ku n Bo3gencrBus
8.2.1 Harpy3skn 1 BO3OEWCTBUS, YYUTbIBAEMblE€ MNPU MNPOEKTUPOBAHUN MNOO3EMHbBIX COOPYXEHUN,
cnefyeT yCcTaHaBnvBaTb pacyeToM, Kak NpaBumo, Ha 6a3e paccMOTPEHNst COBMECTHOM paboTbl COOpPYXeHMUS
N OCHOBaHUSI C y4ETOM BO3MOXHOIO MX M3MEHEHUS Ha pPas3fUYHbIX CTagusaX BO3BEAEHMS M IKChfyaTauuu
COOpPYXXEHMS.

Harpyskm u BO3OeNCTBMSI Ha OCHOBaHWE, MOA3EMHOE COOPYXEHWE UMW €ero OTAENbHble
KOHCTPYKTMBHbIE 3MEeMEHTbI, KOI(MULUNEHTbI HAAEXKHOCTU MO Harpyske, a Takke BO3MOXHbIE COYETaHUs
Harpy3ok M KoadduuUmMeHTbl coyeTaHun criegyeT NpuHMMaTth cornacHo Tpebosanuam CI 20.13330 , CM
22.13330, CIM 23.13330, CIM 35.13330, CM 91.13330, CM 102.13330 , CM 120.13330 , CIM 122.13330 u
HacTosiLLero ceoaa npasun.

8.2.2 lpu onpegeneHuu Harpy3ok WU BO3LOEWCTBUW Ha OCHOBaHWE U MNOA3EMHblE COOPYXEHUs K
NMOCTOSIHHLIM Harpy3kam OTHOCST:

- BEC KOHCTPYKLNIA COOPYXKEHWS;

- BEC IPyHTa 3acCbInkKu,;

- BEC 3aHUIN N COOPYXEHUI, HaXOOALWMNXCA B 30HE UX BO3AENCTBUSA HA NOA3EMHOE COOPYXEHME;
- AaBleHne rpyHTa n HanpaxeHna B OCHOBaHUM B OOJTTOBPEMEHHbIX CUTYyaLUNAX;

- AaBreHne Noa3eMHbIX BOA, U (OMNbTPaLMOHHbBIE CUITbl MPU YCTAHOBUBLLEMCS PEXUME;

- YCUNUs NpeABapUTENbHOIO HaNpPsPKEHNsT B MOCTOSHHBIX KOHCTPYKUUSX U Np.

K BpeMeHHbIM ANUTENbHLIM Harpy3kam 1 BO3AeNCTBUAM OTHOCAT:

- BEC CTaumoHapHoro obopynoBaHus;

- JABNEHME TPYHTa U HaNPSPKEHUS B OCHOBAHUN B KPATKOBPEMEHHBIX CUTyaLUsIX;

- CHATWNE Harpy3ku Npu BblIEMKE rPYHTa;

- [JaBlieHne noa3eMHbIX BOO WU (bI/IJ'IpraLI,MOHHbIe Ccunbl Npun HeyCTaHOBUBLUEMCA pPeXumMme,
n3bbITOYHOE nopoBoe faBrieHne;
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- [laBneHne Boabl BHYTPY NOA3EMHOIO COOPYXEHUS;
- BUGPaLUMOHHbIE BO3OENCTBUS OT 060pyAOBaHMs U TpaHCMopTa;
- HarpysKku OT CKraampyeMblX Ha MOBEPXHOCTU FPyHTa MaTepuarnos;

- TemnepaTypHble BO3AEWCTBUA B NMEPUOA SKCMyaTaumu, BKYas TemMnepaTypHble BO3OENCTBUS OT
TPaHCMOPTUPYEMbIX XUAKOCTEN U ra3os;

- yCuUnua Bo BpEMEHHbIX aHKepax 1 pacrnopHbIX KOHCTPYKLUUAX;

- Harpy3kKkwu, O6yCJ'IOBJ'IeHHbIe N3MEeHEeHNEM BITaXXHOCTH, yca,cu<0|7| M NoON3y4eCcTbio MaTepunanos;
- CJTbl MOPO3HOTIO Ny4YeHUA rpyHTa;

- /J,ecbopmau,wm OCHOBaHWA, Bbl3BaHHbIE I'IOﬂ,pa6OTKOIZ mnn yCTpOVICTBOM KOTJ10BaHOB;

- gedopmauuy OCHOBaHUS, Bbi3BaHHblE YXYALIEHWEM CBOWCTB rpyHTa W He COMpOBOXAaloLmMecs
KOPEHHbIM U3MEHEHNEM CTPYKTYPbI FPYHTA;

- oTpMuUaTenbHoe TPeHNE U np.

K kpaTkOBpeMEHHbIM Harpy3kam v BO34eACTBMSAM OTHOCSAT:

- TPaHCNOPTHbIE Harpy3ku B npefernax NoA3eMHOro COOPYXKEHWS;

- [laBrneHue rpyHTa, BbI3aBaHHOE TPaAHCMNOPTHLIMU Harpy3kamu Ha 3eMHOIN NOBEPXHOCTH;

- Harpy3km un BO34EelCTBUS B npouecce COoOpyXeHUA TOHHENA: AaBlieHne WUTOBbIX AOMKpaToB, YCUITNA
OT Beca 1 BO34encTams npoxoa4eckoro 1 Apyroro CTpounTesibHOro 060pyﬂ,0BaHMﬂ;

- AaBrneHve nynbcaumm NoToka 1 ruapaBnnyeckoro yaapa B BOLOHECYLUMX COOPYKEHUSIX;
- AaBreHve pacTBOPOB MNpu LieMeHTauuu;

- TeMnepaTypHo-KNMMaTmnyeckme Bo3AenCTBUS B Mepuos CTpouTenscTea 1 np.

K ocobbimM Harpy3kam 1 BO34ENCTBUSIM OTHOCSIT:

- BO34eNCTBUSA, 06YCNOBNEHHbIE ONACHBIMU MHXEHEPHO-TEONONMYECKUMI NpoLieccamu;

- BO3geNncTBusi, obycroBrneHHble AedopMauusiMM OCHOBaHWSI U COMPOBOXAAOLWMECS KOPEHHbLIM
N3MEHEHNEM CTPYKTYpbI FPYHTa, Hanpumep, Npy npocagkax u HabyxaHun rpyHTOB;

- B3pbIBHbIE BO3OENCTBUS;
- aBapuNHbIE Harpy3Kkn U BO3OeNCTBUS.
lMpumeyaHune - B 3aBUCMMOCTM OT paccMaTpuBaemoro npeaenbHOro COCTOSIHWUA, a Takke NPOEKTHON

cutyauum (p,onrospemeHHoﬁ mnnm KpaTKOBpeMeHHOVI) HEKOTOpble BpEeMEHHble ONUTeSIbHble Harpy3kum MoryTt
ObITb OTHECEHbI K KpaTKOBpEeMEHHbIM, U H8060p0T.

8.2.3 Pac4yeTHble 3Ha4YeHUs HarpysoK 1 BO30encTBui By cnefyer onpefenatb B 3aBUCMMOCTU OT UX
HOPMaTUBHbLIX 3Ha4YeHWU No hopmyre

By =5 (WF) (8.1)

rae Y f - YaCTHbI KO3 PULIMEHT HALEXHOCTU NO Harpyske;

W . kosadbdpuumeHT coueTaHuii Harpysok, onpegensiemblin B cootsetcteum ¢ TOCT 27751 , CN
20.13330 wn CI123.13330;
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F

n - HOPMaTUBHOE 3HaYeHne JaHHOW Harpy3Kku U BO3OeNCTBUS.

824 Cnep,yeT yynTbiBaTb, 4YTO OAHU N TE€ Xe Harpy3km wu BO34eNCTBUS MOTyT OKa3blBaTb KakK
H96ﬂaI'OI'IpVIF|THOG, TaK un 6]'IaI'OI'IpVIFITH09 BIMNAHNE NpPpU aHalln3e HEKOTOPbIX npenesibHbIX coctosaHuin. B
cnyyasax, Korga Harpyskum u BO34EeNCTBMS OKa3blBaloT 6naroan|s=|THoe BnnaAHue, KOSd)(*)I/ILI,VIeHT HaOeXHOCTU
Nno Harpys3ke cnegyet npuHnmMmatb MEeHbLUMM e ANHULbI.

MpumeyaHune - [MpuMepoM MOXET CMyXuTb COOCTBEHHBLIN BEC COOPYXEHWSI MpU ero pacyete Ha
sBennbiTne (UPL).

8.2.5 lpn HasHayeHMn KOIPDUUMEHTOB COYETaAHUN Harpy3oK crnegyeT yduTbiBaTb BO3MOXHOCTb
COBMECTMMOCTM TEX UIN UHbIX BO3OENCTBUA, B OCOBEHHOCTU A8 KpaTKOBPEMEHHbLIX MPOEKTHBIX CUTYaLnn B
CTPOUTENbHbIN Nepunoa.

8.2.6 [nutenbHOCTb BO34ENCTBMIA Ha OCHOBaHME CriedyeT paccmaTpuBaTb C y4ETOM M3MEHEHUN
CBOWICTB TPYHTOB M MOPOBOr0 AaBfieHMS BO BPEMEHWU, OCOOEHHO AN MMUHUCTLIX TPYHTOB, CKMOHHBIX K
AnuTenbHbIM gedopmaumsim.

8.2.7 BnbpaumnoHHble M LUMKNNYECKMe BO3OENCTBUSI HA OCHOBaHWE crnefyeT paccMaTpuBaTth C y4ETOM
BO3MOXHOCTU ONUTENbHbIX AedopMaunii, pasKmKeHus, U3MeHeHUs MPOYHOCTHbIX M AedOpMaLNOHHBIX
XapakTepUCTUK IPYHTOB.

8.2.8 MuHuUManbHble 3HAa4YE€HMST YacTHbIX KO3(PMPNLNEHTOB HALEXHOCTU "fj 05151 OCHOBHbIX Harpy3oK U

BO3OEWCTBUN, YYMTbIBAEMbIX MPU pacyeTe NoA3eMHbIX COOPYXEHWW MO NepBOn rpynne npeaenbHbIX
COCTOSIHMI, NPUBEAEHbI B COOTBETCTBUM C TpeboBaHNAMM OENCTBYIOLLMX CBOAOB Npasun B NpunoxeHnn .

B ocobbix coueTaHusx KOS(bd)VIU,VIeHTbI HaOeXHOCTU '}rf ONA NOCTOAHHbLIX U ONUTENbHbIX Harpy3ok

cnenyet NpUHMMaThb paBHbIMU eQuHULE, a KpaTKOBpEeMEHHbIe Harpy3ku gonyckaeTca He y4YnTbiBaTb, €Clii B
HOpMaXx NPOeKTNnpoBaHNA OTAENbHbIX BUOOB NOA3EMHbIX Coopy>+<eHv||7| He oroBapmBaeTcd nHoe.

B pacuyetax no BTOpOW rpynne NpeaenbHbIX COCTOSIHWIA KOIPULIMEHTBI HagexHocTn Y cnegyet
NPUHUMATL paBHbIMU eanHULE.

8.3 XapakTepuCTUKM KOHCTPYKLMOHHbLIX MaTepuanos
8.3.1 HopmaTtunBHbIe 1 pacyeTHble 3HAYEHNSA XapaKTepPUCTMK MaTepmnanoB KOHCTPYKLUMI onpeaensoT B
cootBeTCcTBUM C TpeboBaHumamMu [OCT 27751 1 NONOXEHUSMU CBOAOB MNpaBuil MO MPOEKTUPOBAHUIO
KOHCTPYKLIMN.

8.3.2 B pacyeTax noA3eMHbIX COOPYXeEHUI criefyeT NPUMEHATb pacyeTHble 3Ha4YeHUs XapakTepucTuk
KOHCTPYKUMOHHBIX MaTepuarnos My, nonyyYyaemble AeneHneM HOpPMaTUBHOIO 3Ha4YeHUs COOTBETCTBYIOLLEN

xapaktepucTukn M, Ha KOS DULMEHT HaZeXHOCTU No MaTepuany Y .

8.4 XapaKTepUCTUKMN FPYHTOB
8.4.1 B KayecTBe OCHOBHbIX MapameTpoB MeXaHU4eCcKMX CBOWCTB rPYHTOB crefyeT yCcTaHaBfuBaTb
HOPMaTUBHbIE U pacyeTHbIE 3HaYEHUS NMPOYHOCTHLIX, AeOPMALMOHHBIX U APYrUX PU3UKO-MEXaHUYECKNX
XapakTepucTuk, onpeaensieMbiX Ha OCHOBaHWW OaHHbIX WHXEHEPHbIX U3bICKaHWI y4acTka CTpOoMTENbLCTBA C
y4eTOM COMocTaBMMOro onbiTa.

8.4.2 HopmaTuBHble 3HAYEHUs XapaKTePUCTMK T[PyHTA WM MapameTpoB, Onpeensowmx
B3aMMOZEVCTBME MOA3EMHOIO COOPYXEHUSI C FPYHTOM, criedyeT NPUHMMaTh paBHbIMU UX MaTeMaTUYeCcKUM
OXWOAHUAM, MOJNYYEHHbIM Ha OCHOBaHWM 06paboTKM pe3yrbTaToB WCTbITAHWA, €CNN He OTOBOPEHbI MHbIe
YCMOBUS, omnpedensiome ux 3HauyeHusl.

8.4.3 BO3MOXHble OTKIIOHEHMSI B HEGNAronpusiTHyt0 CTOPOHY MPOYHOCTHLIX U APYIMX XapakTepUCTUK
FPYHTOB OT WX HOPMAaTMBHbIX 3HAYeHUW creayeT Y4uuMTbiBaTb C MNOMOLLBID YacTHbIX KOIGDULNEHTOB

HaZEXHOCTU MO TPYHTY Tg . 3HAYEHUs 3TUX KOIPMULMEHTOB MOrYT ObiTb PasMUYHBIMK ANSt Pa3nnNYHbIX



kodeks://link/d?nd=1200115736

CIM 248.1325800.2016 CoopyxeHusi nog3emHble. MNpaBuna npoekTMpoBaHus
Ce00 npasun om 16.06.2016 N 248.1325800.2016
lMpumeHsiemcsi ¢ 01.09.2016
CrtpaHuua 23

XapaKTepUCTuk n npegeribHbixX COCTOSIHUM.

Kak npaBumno, B pacyeTax NpUMeHsIloT criefytolime YacTHble KO3 LMEHTbl HAaaeXHOCTM MO TPYHTY,
3HaYeHMs1 KOTOPbIX OTNNYHbI OT 1,0:

¥ g.c'- AN apeKTUBHOrO cLenneHus ¢';

¥ g,cu - ANSt HEAPEHUPOBAHHOM NPOYHOCTU Ty ;

Vg - ANS yrna BHyTPEHHEro TPeHWsi, UCMOmnb3yeTCs: (tg @'y :'ng,q;.' ;
Y g.p- ANA NNOTHOCTU rpyHTa

TE,R.: - Ana conpoTtmnerieHnAa oAHOOCHOMY CXaTuio R.: .

MprmeyaHue - NMoMUMO ykasaHHbIX J0MNyCcKaeTcsl MPUMEHSTb YacTHble KO3(MULIMEHTbI HAOEXHOCTU U
ANs ApYTMX XapakTepucTrK, onpeaensiiolmX NpoYHOCTb, 4eOPMUPYEMOCTb 1 COMPOTUBIEHME TPYHTAa.

8.4.4 PacyeTHble 3Ha4YeHMs XapakTepUCTUK IPYHTOB Ay cnegyeTt onpeaensatb No opmyne

Ag=Hpl¥g, (8.2)

roe -4y - HOpMaTVBHOE 3HaYEHNE AaHHON XapaKTEPUCTUKM.

KoachdpuLmMeHT HagexHocTM Mo rpyHTy Yg ycTaHaBnMBalT B 3aBUCMMOCTU OT WM3MEHYMBOCTY
XapaKTepUCTUK, Yncra onpeaeneHuii u TpebyemMoii JOBEpPUTENbHOWM BEPOSTHOCTY.

8.4.5 HopmaTuBHble M pacyeTHble 3HaYeHUs XapakTepPUCTUK FPYHTOB criegyeT yCTaHaBnvBaTb B
cootBeTcTBMM ¢ [OCT 20522, CI122.13330 1 CI123.13330 .

MpumeyvaHus

1 CHWXKeHWe pacyeTHbIX 3HAYEHWU XapaKTePUCTMK TPYHTOB MO OTHOLUEHWIO K WX HOPMAaTUBHBLIM
3HaYeHUsIM MOXET Kak MOoBbIWATb, TaK WU MOHWXaTb HaAeXHoCTb. Hanmpumep, Bec rpyHTa (NNOTHOCTb)
ABnseTca GnaronpusATHbIM haKTOPOM MpU pacyeTe Ha BCNIbITUE MOA3EMHOIO COOPYXXEHUSI UMW HecyLlei
cnocobHocTn hyHAaMeHTa U HebnaronpusTHLIM Npu onpefeneHn akTUBHOTO AaBneHus rpyHTa. B pspge
CryvyaeB pacyeTHble 3HaYeHUs XapakTepPWUCTWK TPyHTa [OOMKHbl OblTb oOnpeaeneHsl C OBYCTOPOHHEN
[OBEPUTENBbHOW BEPOSTHOCTLIO, @ B Ka4eCTBE pPaCYETHbIX MPUHATbI 3HAYEHMWS, NOBbILLAKLINE HAAEXHOCTb
MPOEKTHOTO PELLUEHHUS.

2 lNpu npoBepke psga npegenbHbix coctosHun EQU n GEO Bec rpyHTa SiIBNAeTCs Kak BO3AENCTBUEM,
Tak 1 yaepxuBarowmnm akTopoM, B CUIy 3TOr0 HEOYEBUOHO, Kakoe pacyeTHOe 3Ha4YeHne NNOTHOCTU IPyHTa
OOIMKHO ObITb MPUHATO B 3anac HagexHocTu. OCOBEeHHO 3TO XxapaKTepHO AN YMCMEHHbIX Moaenen. B Takmx

cnyyasix criegyeT Ans NroTHocTW rpyHta K npunumats Ygp = 1,0, ans Beca rpyHta {7 = 1,0 v npu

HeoBX0AMMOCTU, MPUMEHSATb KO3MMULIMEHTbI HaaeXHOCTU Moaeny i U Yo .

8.4.6 lMpu BLINOMHEHUN pacyeToB crefyeT YyYUTbiBaTb, YTO MEXaHUYEeCKNe XapakTepUCTUKWN rpyHTa
(onpepenstowmne NPOYHOCTb n  pgedopmupyemocTtb)  SABNSAOTCA 3aBVCYMbIMU oT BMAa
HanpsXXeHHO-AePOPMUPOBAHHOIO COCTOSIHUS, YPOBHS HanNpPsbKeHWW, CKOPOCTU HarpyXeHus u  Opyrux
dakTopoB, a crnegoBaTenbHO, U OT cnocoba UcnbITaHWNA.

B pacueTax cnefyet NpMMeEHATb XapaKTepHble pacyeTHble 3HaYeHUs MeXaHUYECKNX XapakTepUCTuK
FPYHTOB M CKarnbHbIX MacCMBOB, MOJTy4YEHHbIE B MOMEBbLIX MW NabopaTopHbIX YCITOBUSX METOA0M, Haubornee
COOTBETCTBYHOLLMM MPUMEHSAEMON pacyeTHON MOAENMN.

MprvmeyaHne - XapakTepHble pacyeTHble 3HAYEHUS MEXaHWYEeCKUX XapakKTepuCTUK TPYHTOB
[OMyCcKaeTcsl KOPPEKTMPOBATb HA OCHOBaAHMW COMOCTaBMMOIO OMbITa.
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8.5 NleomeTpuyeckue napameTpbl
8.5.1 B kadecTBe reomMeTpuyecKkMx MapameTpoB credyeT paccMmaTtpuBaTb OTMETKM M YKITOHbI
MOBEPXHOCTUN TPyHTa, YPOBHEN NOA3EMHbLIX BOf, CIOEB rPyHTa, KOTIIOBAHOB M BbIEMOK B FPyHTE, pa3mepbl
COOPYXXEHWI U NX MOJIOXEHWE, PacnosioXeHne KOHCTPYKLUMI U X pa3mepbl.

8.5.2 Kak npaBuno, 4acTtHble KO3(PUUMEHTbl HaAAEXHOCTM MO Harpyskam M no Marepuanam
YUMTBIBAKOT BO3MOXHbIE Manble Bapuaumnm reomeTpnyeckux napameTpoB. B aTnx cnyvasix 4ONONHUTENbHbIN
3anac HageXxHOCTU reoMeTpuYeckux napameTpoB He TpebyeTcs.

8.5.3 Ecnu BapvauuMm reomeTpuyeckux napameTpoB CYLLECTBEHHO BIUSAIOT Ha HaOEeXHOCTb

COOpPYXEHUA, TO NPOEKTHblE 3HAaYEHUNA reoMeTpUYeCcKMx napaMmeTpoB &7 oueHNBaloT HEMOCPEACTBEHHO NN
B COOTBETCTBMM CO criegyrolnm ypaBHeEHNEM

g =atia (8.3)

roe aHaveHusa Mz onpenensioT Ha ocHoBaHWUM pasgenos 11-14.

MpumeyaHne - HeobxoamMMoCTb yveTa Bapuauni reomeTpmyeckux napaMmeTpos MOXeT BbiTb CBA3aHa,
Hanpumep, C BO3MOXHOCTbIO M30bITOYHON 3KCKaBaLUW B KOT/IOBaHe, CyLLECTBEHHbIMU 3KCLEHTpUCUMTETamMun
Mpu BbINOMHEHWUN CKPbITbIX paboT 1 np.

8.6 PacueT no nepBow rpynne npegeribHbIX COCTOAHUMN
8.6.1 PacdeT no nepeon rpynne npegenbHbix coctosHun (ULS) gormkeH 3akniodaTbCcs B MPOBEpPKe
TOro, 4YTOObI HM OOHO U3 npedenbHbIX COCTOAHMN, yKa3aHHbIX B 7.2.2, He OblNO AOCTUIHYTO MpU BCEX
MPOEKTHbIX CUTyaLUsAX U UX CLiEHapUsX.

B obwem crnyyae HEBO3MOXHOCTb HaCTYMNeHUst npefenbHbIX COCTOSIHWIA MEepPBOWM rpynnbl Ans
KOHCTPYKUMU, B3aUMOZENCTBYIOLLIEN C OCHOBaHWEM, crieyeT NPOBepPsiTb C MOMOLLbIO HEPaBEHCTBA

Voo Eg (Y p Wy My I X I ey 2 Vg R (Y p Wy My Iy Ky I gl 2} | (8.4)

a ang anemMeHTa Takon KOHCTPYKUMUN - C MOMOLLbIO
Yo Eg (Y p Wiy My I Ky T glag Y Sy g R Uy p W My Dy A I g iag) | (8.4a)

roe &4 - pacueTHoOe 3HaueHMe pe3ynbTaTa BO3AEHCTBUS;

£ - pacueTHoe 3HaueHVe CONPOTUBNEHIS! BO3AEHCTBNIO;

Yo, Yf, Ym, Yg, ¥4 - vacTHble koapULMEHTBI HAAEXHOCTU MO OTBETCTBEHHOCTU, Harpyske,
maTepuany, rpyHTy, ycrnoBuii paboTel B COOTBETCTBUM C 7.3.3;

Fn, Mn, Xn - HOPMaTUBHbIE 3HAYEHWsS] BO3OENCTBUN, XapakTEPUCTUK MaTepuanoB U TPYHTOB B
cooTBeTCcTBUU C 8.2-8.4;

W koadpbpuLMeHTbI codeTaHms Harpysok;

& 4 - NPOEKTHbIE 3HAaYEHNsI reOMETPUYECKMX NapameTpoB (8.5).

MpumeyaHune - ®opmynel (8.4) n (8.4a) BkniovatoT B cebsa OTHOLLEHUE Ay 'IIITE'B pacyeT He TOorbKo

COMPOTUBIEHWIA, HO 1 BO3OENCTBUIA, MOCKOSIbKY CBOMCTBA MPYHTOB MOTYT B HEKOTOPbLIX Cry4asX BfUSTb Ha
3HAYEHUSI TEOTEXHUYECKUX BO3OENCTBUNA.

8.6.2 Ctatuyeckoe paBHoBecue (EQU) mogsemMHOro COOpyXeHus, pacCMaTpMBaeMOro Kak XecTkoe




CIM 248.1325800.2016 CoopyxeHusi nog3emHble. MNpaBuna npoekTMpoBaHus
Ce00 npasun om 16.06.2016 N 248.1325800.2016
lMpumeHsiemcsi ¢ 01.09.2016
Crtpanuua 25

Teno, crnefyeT NpoBeEPSITb AN UCKMIOYEHNA BO3MOXHOCTU NPEBPALLEHNS B MEXAHU3M COOPYXEHUS B LIeNoM
UNn Kakon-nnbo 13 ero yacten. B aTom criyyae MOXHO cuMTaTb, UTO pe3ysbTaTbl BO3OENCTBUA HE 3aBUCST
OT XapakTepuUCTUK MaTepuarioB M TPYHTOB, a MpedefibHble 3Ha4YeHWs1 COMPOTWMBIIEHWA He 3aBUCAT OT
BO30ENCTBUN N reOMETPUYECKMX NapaMeTpoB:

Yoz Bg (¥ p Wiy agl S ¥a R (M My Xy Iy g ) (8.5)
,D,ﬂﬂ JXKeCTKOoro Temna wiun ero (*)parMeHTa gonyckaetTcAa paccMaTpuBaTb CO6J'||'OD,eHVle yCﬂOBVlVl
paBHOBECUA:

n (Ed.sf,d - Esf&,d:' =Yq1y (8.6)

roe Ed.sf,d - pacyeTHOe 3HayeHMe pPaBHOLAEMWCTBYWOLIEN pesynbTaTa AecTabunuanpyrowmnx (CasuraroLimx,
OonpokuabiBaoLWnX 1 Ap.) BO3OENCTBUN;

Esf.?:,d - pacyeTHOe 3HayYeHne paBHOOENCTBYIOLEN pe3dynbTaTa CTabunuanpyowmx (yoepxmsarLLmx)
BO34ENCTBUN,;

Ti- pacyeTHOe 3HavyeHue paBHOAENCTBYIOLLEN NpeaenbHbIX CONMPOTUBMEHWIA.

MpumeyaHns

1 lNposepka EQU, kak npaBwno, SBASETCA BTOPOCTENEHHOW MNpW NPOEKTUPOBAHUM MOA3EMHbIX
coopyxeHuin. Ee cnenyeTt npuMeHsTb, Hanpumep, Ans NPpoBEPKU BO3MOXHOCTM CABWra Unm noBopoTa O4HON
4YacTW COOPYXKEHMUS OTHOCUTENBHO APYTON.

2 He cnegyeT cmewwvBaTb [OaHHYH MPOBEPKY PaBHOBECUSI C pacyeToM oOLel YCTOMYMBOCTU U
HecyLLei CnocoBHOCTU OCHOBaHMWS UM Pac4YeTOM COOPYXXEHUSI Ha BCMMbITUE.

8.6.3 PacueTbl KOHCTPYKLMI NOA3EMHOIO COOPYXEHWUS U OCHOBaHWSA MO MpefefibHbIM COCTOSHUSAM
STR n GEO pomxHbl 3akmnoyatbCcs B NPOBEPKE HEBO3MOXHOCTM Pa3pyLUEHUs] KOHCTPYKTUBHBIX 3N1IEMEHTOB
COOpPYXEHUS, paspyLleHNss OCHOBaHUS WMAW PasBUTUS €ro Ype3mepHbiX gedopmauun, NpuUBOASALMX K
paspyLUEHNIO KOHCTPYKLMI. DTy NPOBEPKY CrieadyeT BbIMOMHATL B COOTBETCTBMM C HepaBeHcTBamu (8.4) n
(8.4a).

B npaktMke npoeKkTMpoBaHWs [OOMYCKAETCA MPUMEHSITb HECKONbKO MOAXO0A0B, pasfmyaroLLmnxcs
npMMeHeHvem B HepaBeHcTBax (8.4) u (8.4a) cneundpuyHbix HAOOPOB YACTHbIX KOIPMULMEHTOB
HaZEeXHOCTWN, B 3aBMCMMOCTM OT paccMaTpvMBaeMbIX MPOEKTHbIX CUTYaLUn U MNPUMEHSAEMbIX PaCYETHbIX
Moaenen.

Ons NPOEKTHbIX CMTyaLlMVI, B KOTOpPbIX pe3ylnbTaTbl BO3OENCTBMIA HEe 3aBUCAT WUNU HE3HAYUTENbHO
3aBUCAT OT XapakKTepUCTUK rpPyHTOB, AONYCKaeTCA B pacyeTax pacCcMaTpmBaThb:

Ed :Ed{TfWFn;Mnf"?rm;Xn;ad}MﬂM (8.7)
By =vp B {WF My iy Ayiagt won (8.7a)

By =vp B (W My iy X IV iag t =Yg Bq (WFy, My i Xniag) | (8.76)

roe " F - YacTHbI kO3 PULMEHT HAAEXKHOCTU ANS BO3OENCTBUS;

Yid - YacTHbIM  kO3pUUMEHT Mogenu Ans  pe3ynbTaToB  BO3AEWCTBUM,  YYWUTbIBAIOLLMIA
HeonpeaeneHHOCTb NP X MOAENMPOBaHUN.

Ons Pa3HbIX MPOEKTHbIX CI/ITyaLI,I/Il71, pac4yeTHble 3Ha4YeHUA CONMpoTUBIIEHUA BO30ENCTBUSM MOTyT Kak
3aBUCETb TaK N HE 3aBUCETb, OT XapPaKTEPUCTUK TPYHTOB. B pacyeTax oonycKaeTcda paccMaTpuBaThb:

Rd:Tde{waFn;Mnme;Xn’ng;ad}MﬂM (8.8)
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Ry =0fg M) Rg (Y Wiy My M Xpiagh =Y pa Ry (Y p Wiy My I a5} | (8.8)

roe ¥ g - YacTHbIN KO3 MDULMEHT HAAEKHOCTM MO CONPOTUBIIEHMIO,
Yrd = ("?’.-,1‘ f"r’ja:' - YaCTHbIN KO3 DULMEHT MOLENN ANSt CONPOTUBNEHUS.
[na npoBepkn npegenbHbix coctosHun STR n GEO pekomeHayeTcs NPUMEHATb OOAUH U3 BapUaHTOB

HabopOB 4YacCTHbIX KO3(PULMEHTOB HaOEXHOCTM Tabnuubl 8.1 B 3aBMCMMOCTM OT paccMaTpyBaeMbIX
MPOEKTHbIX CUTYaLNiA.

Tabnuua 8.1
MpoekTHbIN Habop koaddumumneHToB HagexHoCTH Mpumep npumeHeHns
noaxon
Tf YE Y Tg YR Td T
1 A 1,0 - 1| 1,0 Z10 [ #1,0 | Mo [OCT |Mpu pac4yeTe TOHHENBHBLIX
27751 |obaenok
b 1,0 1,0 1,0
2 A 1,0 - 1,0 - #1,0 Mpun pacyeTe HecyLuen
cnocoBHocTU K
YCTOMYMBOCTU OCHOBaHWM
b 1,0 - 1,0 #1,0 #1,0 Mpwn pac4yeTe cBarHbIX
(PyHOAMEHTOB M aHKEPOB
B 1,0 - 1,0 Yhg 1,0
3 - 1,0 Ver 21,0 1,0 - 1,0 B umcneHHbIx pacyeTax
npv HeonpeaeneHHOCTH
MOAEenNMpoBaHns
BO34EeNCTBUN
MpumevaHns
1 MuHUManbHble 3Ha4YeHUst KO3 PULNEHTOB HAOEKHOCTHY MO Harpy3kam Unu Ans BO3neWCTBUIN NpUBELEHbI B
npunoxexum .
2 B HOpMaTMBHbIX OKYMEHTaxX MPUMEHSIIOTCSA pasrnnyHble Habopbl YaCTHbIX KO3MULIMEHTOB HAAEXKHOCTU B
COOTBETCTBUM C Pa3HbIMM NPOEKTHLIMU NoaxoAamMu. MosicHeHns K BbIGOPY YaCTHbIX KO3hOULMEHTOB HAOEXHOCTH
AN TPUMEHSIEMbIX NMPOEKTHBLIX NOAXOA0B NPUBEAEHbI B MpunoxexHun E.

8.6.4 PacuyeTbl KOHCTPYKUMN MOA3EMHOrO COOPYXEHUS U OCHOBAHWUS MO aBapuiHbIM NpeaenbHbIM
COCTOSIHUSAM crieflyeT BblINONHATbL aHanormyHo pacyetam and STR u GEO B cooTtBeTcTBUM € 8.6.1 1 8.6.3 C
y4eTOM CrneayoLwmnx yKkasaHui:

- B paccMaTpuMBaeMOM COYEeTaHUM Harpysok CcrieayeT paccMaTpuBaTb TOMbKO MOCTOSIHHbIE WU
ANUTENbHbIE Harpy3kn COBMECTHO C aBapUiHbIM BO3OENCTBUEM;

- 3Ha4YeHNa BCEX YaCTHbIX KO3IPULMEHTOB HA4EXHOCTM NPUHMMaOT pasHbiMu 1,0.

8.6.5 lNpoBepka BO3MOXHOCTU MOTEPU PABHOBECUSA COOPYXEHUEM WM OCHOBAHMEM OT BCMbITUS
3aKknivaeTcs B NpoOBEPKE TOro, YTO pacyeTHOe coYeTaHne NMOCTOSIHHBIX U BPEMEHHbIX HanpaBfeHHbIX BBEPX

AecTabunm3npyoLmx Bo3aencTBUIA Vdsf,d MeHbLUE WS PaBHO CYMME pacyeTHbIX 3HAYEHUIA MOCTOSIHHBIX U
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ONUTENbHBLIX YAEPXUBAIOLLMX HArpy30K 1 CU CONPOTUBIEHUS BCNIIbITUIO:
T Vd.sf,d = L3 Z G.::EEJ,-: + szE G.stJ,f +2 Ram) ¥ , (8.9)
roe Gsf.i:,.: - HOPMaTMBHOE 3Ha4YeHWe NOCTOSHHON yaepXuBatoLwen Harpy3kum (seca);
G.stJ,f - HOpMaTVBHOE 3HaYeHne ANMTenbHON yaepXMBatoLLEen Harpysku (Beca);
F 4 - HOPMATUBHOE 3HAUYEHUE CUMbl COMPOTUBIEHIS BCMBITUIO aHKEPYIOLLIX ANIEMEHTOB;

"Ffl , T_,-rz, YR - KO3hPUUMEHTbI HAOEXKHOCTW, 3HAYEHUs KOTOPbIX crieqyeT ycTaHaBnvBaTb B
cootBeTcTBMM ¢ CI1 22.13330 w1 CI124.13330.

Yn - KO3 PUUNEHT HAOEXKHOCTM MO OTBETCTBEHHOCTU COOPYXXEHUS, NPUHUMaeMbli paBHbiM 1,0 ans

KpaTKOBPEMEHHbIX MPOEKTHLIX CUTyauui W ycTaHaBnMBaembli B cooTBeTcTBUM ¢ [OCT 27751 ang
OONrOBPEMEHHBIX CUTYaLNiA.

I'IpmmeanMe - Cunbl conpoTuBIeHnAa BCIJbITUKO 3a CHET TPEHUA NO KOHTAKTY rpyHTa U BPEMEHHbIX
orpa>|<p,eH|/||7| KOTJIOBAHOB HE CreayeT ydnTbiBaTb NMpu pacyeTe Ha BCrJibiTUE.

8.6.6 lNpu paccmoTpeHun npegensbHoro coctosiHua HYD, cBA3aHHOro ¢ paspylleHVeM OCHOBaHWsI
n3-3a BoCXOAsien unbTpaumMmM noa3eMHbIX BOA, ANSA KaXOOro XapakTepHOro BEepTUKaNbHOro afnemeHTa
(cTon6a) rpyHTa cnegyeT NpoBepuTh, YTOObI pacyeTHOe 3HaYeHe 4eCTabnnmnanpyoLero NOIHOro NOPoOBOro

AaBlieHnda ud.sf,d Nno HU3Y 3lieMeHTa Unn pac4eTHoe 3Ha4vyeHne (bMﬂpraLLMOHHOVI CUIbl B 3NIEMEHTE TpyHTa
Sd.sf,d ObINIO MeHbLLE UNn pPaBHO yaepXunBawwemy NnosiIHoOMy BepTUKaribHOMY HaNpsAXXeHUH Gsﬂ:,d no HuU3y

areMeHTa nnu eecy cToniba BO B3BELUEHHOM COCTOAHUU Glsffl,d .
Hised = Cubd, (8.10a)
Sastd = Famg . (8.106)

B dopmynax (8.10a) n (8.106) Ana NOCTOAHHBLIX M BPEMEHHbIX BO3OENCTBUN criegyeT NpUMEHSTb
YacTHblE KO3 DULIMEHTLI HAAEXHOCTU MO Harpyske T f B COOTBETCTBUM C Tabnuuei 8.2.

Tabnuua 8.2

Bosgencteune 3HaueHme "Ff
MocTosaHHOE:
- HebnaronpusiTHoe (oectabunuaupytoLee) 1,35
- BnaronpusiTHoe (yaepXxvBaroLLee) 0,9
KpaTkoBpemeHHoe:
- HebnaronpusiTHoe (oectabunuaupytoLlee) 1,50

8.7 PacuyeT no BTOpOM rpynne npeaesibHbIX COCTOAHUN
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8.7.1 PacdeT OCHOBaHWIA UNN KOHCTPYKLWUA, UX SFIEMEHTOB WM CTLIKOB MO MpefesibHbIM COCTOSIHUAM
BTOpon rpynnbl (SLS) AormkeH cOCTOoATb B MPOBEPKE BLIMONTHEHUS CrieayoLwero HepaBeHCcTBa

By =0y, (8.11)

roe £ - pacyeTHoe 3HaueHMe pesynbTaTa BO3AENCTBUS;

'3 - npenenbHoe 3HaveHue, OonycTumMoe Ans pesynbtaTa BO34eNCTBUS.

8.7.2 3HauyeHns 4acTHbIX kK03 PULUNEHTOB HAaAEXHOCTN B pacdeTax no BTOPOM rpynne npegeribHbIX
COCTOSIHUI crneayeT NpuHUMaTh paBHbimMn 1,0.

MpumeyaHne - 3HauveHus koadbdULMEHTA NO OTBETCTBEHHOCTU COOPYXeHuUA Yy Jonyckaetcs
npuHuMmaTtb 6onblue 1,0, ecnv aTo NPegyCMOTPEHO B TEXHUYECKOM 3aaHuM.

8.7.3 Pacyetr no BTOpon rpynne npeaenbHbIX COCTOSIHUM crnedyeT BbINOMHATb Ha OCHOBHbIE
coyeTaHusa Harpysok.

8.7.4 Pac4yeT no BTOpPOW rpynne npeaesnbHbIX COCTOSIHWIM crnefyeT BbINOSMHATb, Kak MpaBuio, Ans
OONTOBPEMEHHBIX MPOEKTHbIX CUTyauuh U ux cueHapueB. NpegenbHble COCTOSIHUA BTOPOW rpynnbl, Ans
KOTOpbIX CrnedyeT paccMaTpuBaTb KpaTKOBPEMEHHbIE MPOEKTHbIE CMTyauuW, yka3aHbl B CBOA4AX NpaBuil Ha
NPOEKTUPOBAHNE MOA3EMHbLIX COOPYXEHUN pPas3fIUYHOrO Ha3HaYeHUs WM LOIDKHbl ObITb MpUBELEHbI B
TEXHUYECKOM 3aaHun.

MpumeyaHwue - MNMpumep KpaTKOBPEMEHHOMN MPOEKTHOW CUTyaummn, And KoTopon TpebyeTtca pacyeTt no
BTOPOW rpynne npeaenbHbIX COCTOSHWW, - MpPOBEpKa KpeHa MOA3E€MHOW 4acTu BbICOTHbIX 34aHWMN Mpu
Oe’iCTBUM BETPOBbIX HArpy3oK, pernameHtuposaHHasa Cl122.13330 .

8.7.5 [edopmaumm ocHOBaHWA MNOA3EMHbIX COOPYXXEHWA COBMECTHO C WX KOHCTPYKUMAMU
paccyMTbIBaOT C Y4ETOM Creaywmx ocobeHHOCTeN:

- ,D,e(bOpMaU,I/IOHHbIe npouecchbl B rpyHTax MoryT ObITb CylleCTBEHHO PaCTAHYTbl BO BpEMEHN B CUIY
npoueccoB KOHCoNnMnagaunm n nonay4vyecTu;

- MexaHuU4ecKkme XapakTepUCTUKU FPYHTOB MOTYT CYLLECTBEHHO 3aBWUCETb OT CKOPOCTM MPUMOXEHMsI
Harpysok;

- BUOpaLMOHHLIE BO3OENCTBUS MOTYT NPUMBOAUTL K ANUTENbHBIM AedopMauusiv;
- N3MEHEHMs YPOBHEW NOA3EMHbLIX BOA MOTYT NPMBOAUTL K Aedopmauunsm;

- (bI/I3I/IKO-MexaHVI‘-IeCKVIe XapaKTepUCTUKN TrPpyHTOB MOIyT U3IMEHATbLCA B Npouecce 3Kcnnyartauunn
COOpPYXeHus.

8.7.6 PasBuTve gedopmauuii OCHOBaHWA BO BPEMEHM credyeT paccuuTbiBaTb B Crydyasx, korga
OTHOCUTENbHAsE  HepaBHOMEPHOCTb  AedopMauuii  KOHCTPYKUMA  MOA3EMHOIO  COOPYXEeHus  Ans
KpaTKOBPEMEHHbIX MPOEKTHbLIX CUTyaLuin MOXeT OKas3aTbCsA Bbille, YeM AN OONroBpeMeHHOW, UMK Koraa
TpebyeTcs onpeaenuTb BpemMs cTabunmnsaumm edopMaLmoHHbIX NPOLECCoB.

8.7.7 HedopmMaLumm NOA3EMHbIX COOPYXEHUN U gedopmaunin 3aHUN U COOPYXKEHUW, Ha KOTOpble
oKasblBaeT BMMsiHWEe CTPOUTENBLCTBO, Kak NpaBumo, crnefyeTt paccynTbiBaTh C y4ETOM:

- MeToda CTPpOoUTESIbCTBAa,
- nocnenoBaTesibHOCTU N CKOPOCTU Harpy>XeHus;

- W3MEHEeHUNA XKeCTKOCTN U KOHCprKTMBHOI7I CXeMbl Nnoa3eMHOro CoopyXeHuda B npouecce
CTpouTenbCTBa M aKcnnyaTauunu.

MpvmeyaHve - [Ons yooBNeTBOPEHUs 3TUX TpeGoBaHWI criegyeT BbIMOSHATL MO3TarnHble pacyeThl,
YYUTbIBaIOLLME NMPOEKTHLIE CLIEHAPUN.



kodeks://link/d?nd=1200084710

CIM 248.1325800.2016 CoopyxeHusi nog3emHble. MNpaBuna npoekTMpoBaHus
Ce00 npasun om 16.06.2016 N 248.1325800.2016
lMpumeHsiemcsi ¢ 01.09.2016
Crtpanuua 29

8.7.8 [pepenbHble 3Ha4YeHUs 'y ons pesynbTtata BO34ENCTBMS YCTaHaBMMBAlOTCA B HOpMax

npoeKkTnpoBaHnA nog3eMHbIX COOpy)KeHMVI pas3yiInYHOro Ha3Ha4yeHus, yKkasblBaloTCAa B TEXHNYECKOM 3aaHnin
nnn yCtaHasJinBarOTCA NPOEKTUPOBLLUMKOM Ha OCHOBaHWUM pac4eToB 1 CONOCTaBMMOrO OnbiTa.

8.7.9 3HauyeHusa npegenbHbIX MPOrMOOB WM MEpeMeLeHNd HECYLUMX KOHCTPYKLUMIM MOA3EMHbIX
COOpYXXeHWI cnegyeT yctaHaBnueath ¢ ydyeTom CI120.13330 .

8.7.10 3HauyeHus npefenbHbIX BEMNWYMH COBMECTHbIX AedopMauui OCHOBaHUA W MNOA3EMHOro
COOpYXXeHUs C HAaA3eMHOM YacTblo cnegyeT npyHMMaTh B cootBeTcTBUm ¢ CIM 22.13330 .

8.7.11 TlpepenbHble 3HaYeHMs1 OOMONHUTENbHBLIX Aedopmauuin Ana 34aHUA U COOPYXKEHUN
OKpY>KaloLLen 3aCTPOWKM, BbI3BaHHbIX CTPOUTENBCTBOM NOA3EMHOIO COOPYXKEHMUS, crieayeT yCTaHaBNuBaTh B
COOTBETCTBMM C yKkasaHuammu CI122.13330 .

8.7.12 3HauyeHus npenenbHbIX BENMWYMH OOMNOSNHUTENbHbLIX AedopMalMiA NOA3EMHbLIX BOLOHECYLLMX
KOMMYHMKALWA, BbI3BaAHHLIX CTPOUTENbCTBOM MOA3EMHOIO COOPYXEHWUsl, MpuBeOeHbl B CTaHOapThl
opraHmsauum [3].

8.8 PacuyeTHble Mogenu
8.8.1 PacuetHaa Mopgenb [JOorbkHA ajekBaTHO OMUCbIBATb MPUHATOE MexXaHW4yeckoe noBedeHune
OCHOBaHUA W/UNM KOHCTPYKLUUIN NOA3EMHOr0 COOPYXEHUS ONsi pacCMaTpyBaeMoro npeaensHoOro COCTOSIHUA
N XapakTepa HarpyxeHusl.

I'IpM OTCYyTCTBUU HaZeXHown pacquHon mMoaenn And KOHKPEeTHOro npenerfibHoro CoCtodaHunAa cneayet
BbIMOJIHATL pacyeT C NpUMMEeHEeHUEeM HECKOJIbKMX pPacCHETHbIX CXeM Win Moaenemn, 4Tobbl BEPOATHOCTb
OOCTUXEHNA 3TOro npenesibHoro COCToAHusA Oblfia MMHMMarbHa.

8.8.2 Jtobas pacyeTHaa Moaesib AO0JKHa ObITb OCHOBaHa Ha MaTemMaTU4eCKN TOYHOM aHaNMTUYECKOM
peweHunn nnn gasatb NOrpelHOCTb B 3anac Hagae>XHOCTU.

8.8.3 [onyckaeTcsa nNpUMEHATb YacTHble KO3(PPUUMEHTbI HaOeXHOCTM Mogenn Tri U
" &4 (nonpaBoYHble KO3(PMDUUMEHTHI), ANs TOro YTOOblI MOrPELUHOCTM pe3ynbTaToB pacyeTa Obiny B 3anac
HaZEXXHOCTM.

Ecnv npu npumeHeHnn pesynbTaToB pacyeTa UCMOMb3YT NONpaBoYHbIN KOIMMULIMEHT, OH OOIMKEH
YyYuTbIBaTh:

- YyBCTBMTENbHOCTb MoOAEnMW, T.e. AMana3oH HeonpederieHHOCTM pesynbTaToB, MoflydyaemblX C
NOMOLLbIO JaHHOW pacyeTHOW Moaenu;

- N3BECTHbIE CUCTEMaTUYECKNE NOrPELLIHOCTH, CBA3AHHbIE C JaHHbLIM METOAOM pacyeTa.
8.8.4 Ecnu npu pacyeTe nNPUMEHSIOT IMMNUPUYECKYID 3aBUCUMOCTb, TO [OMKHblI ObITb 4ETKO
OroOBOpPEHbl  FpaHuLUbl  €ee TMPUMEHEHUA U OAHO3HAYHO YCTaHOBMEHO, YTO OHa COOTBETCTBYET

npeo6nagawLLmMM rpyHTOBbIM YCMOBUSIM.

8.8.5 Ecnn npu pacyeTe NPUMEHSIOT aHaNUTUYECKY0 MOAESb, TO AOIMKHO ObiTb YETKO YCTaHOBMEHO
ee COOTBETCTBME NpeaeribHOMY COCTOSIHUIO, OTHOCUTESIbHO KOTOPOro BbIMOMHSAETCS NPOBEpKa.

8.8.6 Tlpu BbIGOpe pacyeTHOW MoAenu crnegyet YYUTbiBaTb, KakOW KpPaTKOBPEMEHHOW Wnn
OONroBpPEMEHHOM NPOEKTHOW CUTyaLMM OHa AOIMKHA COOTBETCTBOBATh.

Flpmmeanme - XapaKTepI/ICTMKM FPYHTOB B KPaTKOBPEMEHHbLIX U OONTOBPEMEHHbIX CUTYyaunax MOryT
OoTNnn4aTbCA.

8.8.7 PacyeTHaa mogenb OO0S/MKHA YyYuTbiBaTb BO3MOXHOCTb BbINOSIHEHMS MO3TAMHOrO pacyeta Ans
MPOEKTHbIX CUEHapueB B TOM Clydae, €cnv CTaguiHOCTb U O4YepenHOCTb BO3BEAEHMSI MOA3EMHOro
COOPYXXEHMUS BNUAIOT HA HanpshXeHHO-4eOpMNPOBAHHOE COCTOSAHME OCHOBAHWSI 1 CAMOI0 COOPYXXEHUSI.

I'Ipmmeanme - an/IMepOM MOXeT ObITb pacyeT orpa>|<,qu|/||7| KOTNOBaHOB C MHOrIodapyCHbIM
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KpenneHnem.

8.8.8 Mopgenu B3aMMOOENCTBUSA KOHCTPYKUMA C OCHOBaAHMEM [AOSDKHbI YYMTbIBATb HE TOJbKO
COBMECTHOCTb WX AedopMauui, HO U BO3MOXHOCTb HapYLUEHUS TakoW COBMECTHOCTM Ha KOHTaKTe
"KOHCTPYKUNS - TPYHT".

B kauyecTBe HapyLUeHUA COBMECTHOCTU Aedopmaunii credyeT paccmaTpuBaTb NpocKasrib3bliBaHue u
oTnuMnaHue. Ycrnosue npockarnb3biBaHUsA - PABEHCTBO KacaTerlbHbIX HaNpPsXKeHWUM Ha KOHTaKTe "KOHCTPYKLMS
- TPYHT" npegenbHOMY 3HauyeHWo. YCroBue OTMNMNaHus COOTBETCTBYET HEeBO3MOXHOCTU BO3HWUKHOBEHMS
pacTArMBaoLLNX HOPMarbHbIX HAMPSKEHWUIA Ha KOHTaKTe.

MpumeyaHune - [Ons yyeta BO3MOXHOW HECOBMECTHOM AedopMauMu Ha KOHTaKTe "KOHCTPYKUMUS -
rPyHT" B METOAE KOHEYHbIX 3NIEMEHTOB CrielyeT NPUMEHSATb CreLmarnbHble KOHTAKTHbIE ANIeMEHTbI.

8.8.9 I'Ip|/| nNPUMEeHEHNN YNCINEHHbIX KOHTAaKTHbIX MoZeremn XeCTKOCTb OCHOBaHMS crnegyert onpeaenatb
ncxogda n3 ero HaI'IpFI)KGHHO-D,ed)OpMVIpOBaHHOFO COCTOAHMA, KOTOPOE MOXET ObITb paccMOTpEHO OTAESIbHO
nnn n3 conoctaBMmMoro onbiTa.

MpumeyaHne - >KeCTKOCTb OCHOBaHMS, Hanpumep, MOXeT OblTb onpegeneHa Ha OCHOBaHWUU
YMPOLLEHHbIX NpeABapUTENbHbIX PACYETOB METOAOM KOHEYHbIX ANIEMEHTOB.

8.8.10 lMNpwn npumeHeHnM mogenen ChnoLHON cpefbl CreayeT YCTaHOBUTb, KakuMm 3aBUCUMOCTSMU
HeobX0AMMO OMUChIBaTb CBA3b HaNPSXXeHUn 1 gedopmannin, onpeaennTb KpUTEPUN NPOYHOCTU ANS TPYHTOB
N KOHCTPYKLMOHHBLIX MaTepurarnos.

OCHOBHble MOAENW CMIIOLIHOM cpenbl, onucbiBarwlwne mexaHun4eckoe noeeneHmne rpyHToB, KOTOpbie
pekoMeHayeTCcd NPUMEHATb B pacyeTax Noa3eMHbIX COOpy)KGHI/IVIZ

- NnHenHo-ynpyras mogens (Myka), NpMMeHNMOCTb KoTopor onpegensetca CM 22.13330 ;

- Mogenb ynpyro-ngeansHo-nnactudeckon cpegpl (Mopa-KynoHa) € accoummpoBaHHbIM - UK
HeaccoLMMPOBaHHbLIM 3aKOHOM MMaCTUYEeCKOro TeyeHus. Yron AunaTaHcun pekoMeHOyeTcsl HasHayatb B
3aBMUCUMOCTU OT NNOTHOCTW rPYHTa, AEACTBYIOLLMX HANPSXKEHNN N ApYrnx hakTopoB;

- ynpyro-nnactuyeckMe Mogenu C YNpOYHEHVWEeM, Kak nNpaBuio, C 3aMKHYTOW MOBEPXHOCTbIO
TEeKy4decTu, KoTopble Hauboree yMecTHbl B 3afadvax, rge HyXHO y4YecTb pasnuuvMe CBOWCTB rpyHTa npu
Harpy>XeHuu 1 pasrpyske;

- peonorn4yeckne moaenun, nossosidlolme onucbiBatb pas3BUTUA p,ecbopmau,mﬁl n HaI'IpFI)KeHVIl7I BO
BpEMEHN;

- Modernb yrnpyro-naearibHO-NNacTM4eckon cpedbl C  KpUtepmem npoyHocTM  Xoeka-bpayHa,
onuvcblBaoLLas noBefeHne U30TPOMNHbLIX MAaCCMBOB CKallbHbIX U MOYCKanbHbIX FPYHTOB PasfMyHOM CTEMNEHN
TpeLmHOBaTOCTW.

8.9 Bepudmkauumsa pacyeTHbIX Moaenen
8.9.1 MNpu npumeHeHUN pes3ynbTaToOB pacyeTa Ans NPOEKTUPOBaHUA nbas pacyeTHas Mogenb, C
MOMOLLIbIO KOTOPOW BbINM NoMy4YeHbl 3TU pe3ynbTaThl, JOJKHA ObITb BepudmrunpoBaHa.

I'Ipmmeanme - AHanutnyeckme n nonyaMnmpuyeckne moaenun n MeTOodbl pacyeTa,
pernameHTMpoBaHHble HOPpMATUBHbIMU OKYMEHTaMU, HE Tpe6yr0T OONONMHUTENBHOMN Bepvldwmau,mm.

8.9.2 OcHOBHbIM KpuTepueM BepudUKauuM pacyeTHbIX MoAenen [JOIPKHO ObiTb Hanuune
cornoctaBumoro onelta. PacyeTHas Mofenb MOXeT cyuTaTbCA BepudULMPOBaHHOW AM1S onpefeneHHbIX
YCINOBUIW, €ecnu pesyrnbTaTbl pacyeTa [AEeMOHCTPUPYIOT XOpoLllee COOTBETCTBME IKCMEepUMEHTarbHbIM
pesyrbTatam B CXOOHbIX YCIOBUSIX.

8.9.3 Haubonblune TpyaAHOCTU MOXET BbI3blBaTb BepU@UKaLMA CNOXHbBIX YUCIIEHHbIX MOAeneun
(Hanpumep, MeTOA KOHEYHbIX 3MEMEHTOB) MOA3EMHbIX COOPYXEHUA B UX B3aUMOLEWCTBUU C OCHOBAHUEM.
Kaxkgas u3 takmx mogenen moxeT 6bITb YHUKANbHON, A5st KOTOPOW OTCYTCTBYET COMOCTaBUMBbINA OMbIT.

I'Ipvl OTCYTCTBMK CONOCTaBMMOIO OMnbiTa yCIIOBUAMUA BepI/I(bI/IKaLI,I/II/I YMCNEHHON MOAENN AOIMKHbI ObITb:
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- BepudrKaLmsa NporpamMmmMHOro oGecneyeHus, ¢ NOMOLLBI0 KOTOPOro co3daeTcs MoAerb;
- NpoBepKa caMo YNCNEHHON MOAENM.

8.9.4 Bepudukaumio nporpamMMHoOro obecrneveHus criefyeT BbIMOMHATE C MOMOLUbI0 pacyeToB
TECTOBbIX MOAerneil, AN KOTOPbIX W3BECTHbl aHanUTUYEecKne pelleHns WunM  conocTaBUMbIN
3KCMEepPUMEHTAnbHbIA OMNbIT.

8.9.5 Bepudumkaumnsa YncrneHHon Mmoaenu, Kak npaBuno, AoJmkHa BKoYaTb B cebs:

- NPOBEPKY UCXOAHbIX AaHHbIX HA hopManbHOe COOTBETCTBME YCNOBUAM 3a4auu;

- MPOBEPKY NPaBUITbHOCTU FPaHUYHbLIX YCITOBUIA;

- NpoBepKy 0bLLIEero paBHOBECUSI CUCTEMbI AN BCEX COYETAHUA HArpy3oK U BO3OENCTBUN;
- NPOBEPKY NOKarbHOro paBHOBECUS ANS BCEX NOACUCTEM MOAENW;

- MPOBEPKY MMEILLINXCS YCNOBUIN CUMMETPUN;

- aHanu3 coOTBETCTBUSI XapaKkTepa NoslyYeHHbIX NepemMeLleHnin n gedopmaLmin rpaHUYHBIM YCNOBUSM
1 3ajaHHbIM CBA3SIM;

- aHanu3 cOOTBETCTBMSA XapakTepa pacnpeieneHns BHYTPEHHUX YCUMUIA B KOHCTPYKLMSIX COOPYXKEHUS
Xapaktepy aecdopmaumi;

- OLUEHKY COOTBEeTCTBUA pe3ysibTaTOB pacdeTa nopanky OoXuaaemblX 3Ha4YeHUn B aoonyctmMmom
anana3oHe.

MpumeyaHue - TMopsaok oxuoaemblx 3HAYEHUW pes3ynbTaToB pacyeTa criegyeT onpeaenaTb Ha
OCHOBaHUM MPUMEHEHMS MNPOCTbIX MOAENen, He TPebylLwux AOMOMHUTENbHOW Bepudukauumn, unm mx
KOMOUHaLMN.

8.9.6 [1nsa BepudukaLmnm CroXHbIX YUCMAEHHbIX MOgeNen, MPUMEHSEMbIX B pacyeTax cCoopyXeHun 3-n
reoTeXHNYECKOW KaTeropuu, [OOMycKaeTCA BbIMOMHATL HE3aBMCMMblE COMOCTaBUTENbHbIE pacyeTbl C
NPUMEHEHMEM Pa3fnnYHbIX MPOrpaMMHbIX CPeCTB.

9 Ne0TEeXHUYECKMI NPOrHO3 BIUAHUS CTPOUTENbLCTBA Ha OKPYXXAKOLLYHO 3aCTPOMKY
9.1 [eOoTEXHUYECKMI NPOrHO3, NpeAcTaBnslOWMUA cobol KoMnrekc paboT aHanuMTU4eckoro u
pacyeTHOro xapakrtepa, criegyeT BbINOMHATb, B TOM 4McCne, AMs KA4eCTBEHHON U KONMYECTBEHHOW OLEHKM
BNUSHUS BO3BEAEHUS NMOA3EMHbBIX COOPYXEHUM Ha 3KCMnyaTupyemble 34aHusi, COOPYXEHUST U UHXKXEHEPHbIE
KOMMYHMKaLUN, HAXoOsLWmMecs OT HEro B HEMOCPEACTBEHHON GrM30CTU. [€e0TEXHUYECKMI NPOrHO3 cnegyeT
BbINOSTHATL B COOTBETCTBUM C TpeboBaHmamm CI1 22.13330 1 HacTosiLero pasgena.

9.2 [eOoTeXHMYECKMA MPOrHO3 COCTOUT M3 PaACYETHOrO U 3KCMEepTHO-aHanNUTU4Yeckoro 6noko. Ha
OCHOBaHUM paboT pacyeTHoro Grnoka cregyeT onpenensatb M3MEHEHUE HanpshKeHHO-AeopMUPOBaAHHOIO
COCTOSIHUSI TPYHTOBOrO MaccuBa, NpWIerawwero K BO3BOOUMOMY OOBLEKTY, a Takke [OOMOINHUTENbHbIE
aedopmaumm akcnnyaTMpyemMbix 30aHni U COopyXeHni. B pamkax paboT akcnepTHO-aHanuTuyeckoro 6rnoka
cnegyeT NPOBOAUTb OLIEHKY TEXHOMOrMyeckux BO3LAEWCTBUM NPU BO3BEAEHUM MOA3EMHbIX KOHCTPYKLMA Ha
NpUMbIKaOLWMEe 30aHUS U COOPYXKEHUS. IKCNEPTHYI OLEHKY TEXHOMOrMyeckmx BO3OENUCTBUN cnenyet
NPOBOAWTbL HA OCHOBaHMK 0600LLEHNS CONOCTAaBMMOrO OMbiTa NPOM3BOACTBA paboT Ha TeppMTOpMM ropoaa.

9.3 [eoTexHn4eckumn NpPpoOrHo3 cnegyet BbINONMHATL cheunanm3npoBaHHbIMKA  OpraHun3aunamMu,
o6na,qa+ou.w|M|/| reotexHn4ecknum nporpamMmmHbIM obecneyeHnemM, n CobCTBEHHLIM COMOCTaBMMbIM OMbITOM
BbINOJTHEHNA TAKNX pa60T.

9.4 PaboTbl pacyeTHOro 61oka reoTEXHUYECKOro NPorHo3a criegyeT BbINOMHATL B paMKax pacyeToB
no BTOPOW rpynne npefenbHbIX cocTosHui (SLS) (cM. pasgen 8) npeumylecTBEHHO MeTodamu
MaTeMaTU4eckoro (YNCEeHHOro) MOAENUPOBaHUA C MNPUMEHEHWEM anpobrpoBaHHOIO FEOTEXHUYECKOrO
nporpaMmmHoro obecneveHuns.
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MaTemaTtunyeckoe mMmoaennpoBaHune N3MEHEHNI Hal'lpﬂ)KeHHO-,EI,e(bOpMMpOBaHHOFO COCTOAHUA
FPYHTOBOIo MmaccuBa, Bbl3BaHHOE NOoA3EMHbIM CTPOUTENBCTBOM, ClleayeT BbIMOJIHATL C y4eTOM:

- re0rIorMYeCcKoro CTPOEHMUS NoOLWAaAKN CTPOUTENBCTBA;
- HENMMHEHOrO MEXaHNYECKOrO NOBEAEHNS FPYHTOB OCHOBAaHMS;

- pe3ynbTaToB rMaporeonormyeckoro nporHosa (pasgen 16);

- 04epefHOCTU U CTAOUNHOCTM SKCKaBaLMM rpyHTa U BO3BEAEHUSI KOHCTPYKLNIA;

- TeXHONornm npou3soacTea pabor;

- (PyHOAMEHTOB M KOHCTPYKLUMU 34aHMI Ha NMpUMbIKatOLLEN TeppUTopuu;

- HaNM4Msa NoA3EMHbIX KOMMYHUKaLUWUA Ha NPUMbIKAIOLLLEN TEPPUTOPUU;

- B3aMMOZENCTBUS KOHCTPYKLMIA NMOA3EMHbBIX COOPYXXEHWIA C MPUMbIKAIOLLMM FPYHTOBBIM MACCUBOM;
- XKECTKOCTW HaA3EMHbIX KOHCTPYKLUIA NPOEKTUPYEMOTO COOPYKEHUS.

9.5 B pesynbTare reoTeXHM4YEeCKOro NporHo3a criegyeT onpeaennThb:

- XapaKkTepHble pa3Mepbl UK paanyc 30Hbl BIUSHUS;

- 3Ha4YeHWst OOMONHUTENbHbLIX AedopMauuin  3KCNNyaTUpPyeMbIX  30aHUR,  COOPYXEHUA U
KOMMYHMKaLUWIA;

- HeobXxoOMMOCTb M COCTaB MEPOMNPUSATUA MO WMHXXEHEePHOW 3aluUTe OKpYXKalolleihl 3acTpovikM OT
BITUSIHWS CTPOUTENLCTBA.

MpumeyvaHus

1 [ANa NMHenHbIX NOA3EMHbIX COOPYXXEeHUN criegyeT onpeaensaTb XapakTepHbIn pasMep 30HbI BAUSHNSA
CTPOUTENLCTBA, a ANS KOMNAaKTHLIX - paguyc.

2B npegenax 30Hbl BIMMAHUA crnefyeTt BblAeldaTb padMepbl 30Hbl MHTEHCUBHbLIX /J,eq)opmau,mﬁ B
MaccuBe TrpyHTa, B KOTOpOVl nepemMelleHmna B MaccuBe npeBbillaoT 5 mm. ,D,OI'IyCKaeTCFI NpUHNMaTb
nnaHoBble pa3mMmepbl 30Hbl MHTEHCUBHbIX )J,ecpopmau,mﬁ COOTBETCTBYHOLLMMN pasmMepam obnactn, B KOTOpOVI
ocafku 3eMHom NOBEPXHOCTH, Bbl3BaHHbIE CTPOUTESIbCTBOM, NMpeBbILLA0T 5 MM.

9.6 [Ina noa3eMHbIX COOPYXEHUIN, BO3BOAMMBIX OTKPbITLIM MMM MONy3aKkpbITbiM Cnocobom, cnegyet
npenBapuTENbHO OLEHWUTb pasMepbl 30HbI BIIMAHMS HOBOrO CTpoUTENbCTBa B cootBeTcTBUM ¢ CI 22.13330
UNU Ha OCHOBaHWU MpeABapUTENbHOMNO YNCNEHHOrO MOAENUPOBAHUSA BNUAHUS CTPOUTENbCTBA NOA3EMHOro
COOpYXeHUsa C y4eTOM Harpysok, nepegaBaeMbiX Ha OCHOBaHWE 30aHUAMU U COOPYXEHUSIMU OKpYXKatoLLen
3acTpomrkn. JKeCTKOCTb KOHCTPYKLIMI OKPYXKaloLlen 3acTPOMKM B NpedBapuTENbHbIX pacyeTax AonyckaeTcs
He y4nTbiBaTh.

9.7 [Ons noAa3eMHbIX COOPYXEHWW, BO3BOAMMBIX 3aKpbITbIM  CMOCOOOM, npeaBapuTenbHOe
onpeferneHue rpaHnl, 30Hbl BAMAHUA gonyckaetcs nposoauTb no CIN 21.13330 MeTOAOM XapaKTepHbIX
KPMBBLIX HA OCHOBaHWM 3MMUPUYECKUX 3aBUCUMOCTEN. [lonyckaeTcsi Takke NPUMEHNATb NpeaBapuTenibHoe
YMCreHHoe MoaenMpoBaHMe aHanornyHo 9.6.

9.8 [1ns 3gaHnin U COOPYXKEHUN, HaXOAALNXCH B 30HE BIUAHUA MOA3EMHOIO CTPOUTENLCTBA, AOIMKHbI
ObITb COOpaHbl apxuBHbIE MaTepuarnbl, a Takke BbINOJIHEHbI MX 00CNefoBaHMs € y4eTom 6.2,

Mpumeyanune - Tpu obcrnegoBaHUKM 3OaHUA, HaxXoOAWMXCA B 30HE WHTEHCUMBHLIX Aedopmauuni,
cnegyeT npedycMoTpeTb BCKpbITME WX (yHOAMEHTOB B wypdax, a Takke BbISBUTb OedeKTbl WU
NOBpeXAeHUs, KOTOpble crneayeT y4nuTbiBaTb NPU NPOBEAEHMN MaTEMaTUYECKOro MOAENMpOBaHUS.

9.9 [onycTnmble 3Ha4YeHWA [OMOMNHUTEMbHLIX AedopMalni 30aHUA U COOPYXKEHWUN OKpyXKatoLuen
3acTpoviku cnefyeTt HasHayaTb B xode obcrnepoBaHuin ¢ ydetom CI1 22.13330 . [lonyckaloTcs Ha3HaveHue
MHbIX 3Ha4YeHWn (Hanpumep, npefenbHO [OMYCTUMOW KPUBM3HBLI) MpPU  MpOBeAEeHUM chneumanbHbiX
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nccnenoBsaTesibCKnUx pa60T, a Takxe X yTo4HeHue B npouecce MOHUTOPUHIa.

9.10 lMpun BbLINONMHEHWM PabOT pacyeTHOro Grioka reoTEXHWYECKOro MPOrHo3a MpUHMMaeMble Mpu
MOAENMPOBaHUN 3HAYEHUS MPOYHOCTHLIX M AePOPMaUMOHHBIX XapaKTEPUCTUK FPYHTOB M MaTepuasioB
[AOIMKHbI COOTBETCTBOBATL BTOPOW rpyrnne npeAenbHbIX COCTOsHMIA (SLS).

Mpn HeobxogumOCTM onpedeneHnus YyCUnvMn B KOHCTPYKUMSIX, Hampumep Mpu MOAEenupoBaHUu
YCUMNEHUSA OKpYXaloLen 3aCTPOnKKN, 3HAYEHNS NPOYHOCTHBIX N Ae(OPMALMOHHbBIX XapakTePUCTUK rPYHTOB U
MaTepunanoB JOSMKHbI COOTBETCTBOBATL NEPBON rpynne npegenbHbix coctosHum (ULS).

9.11 lpn npoBefeHMU YUCIIEHHOTO MOLENUPOBAHWUS AOMYyCKaeTCs MPUMEHEHME TEeOTEXHUYECKMX
MoZenen, MCNOomMb3yLWKUX HecTaH4apTHble XapakTepUCTUKM AedOpMaLMNOHHBIX U MPOYHOCTHBIX CBOWCTB
FPYHTOB OCHOBaHUS W CKamnbHbIX MaccuBoB. B 3ToM cnyyae B TEXHWYECKOM 3adaHuM  Ha
WH)XEHEPHO-TEOSIONMYECKME U TEOTEXHUYECKME W3bICKAHUS OO0JDKHbl OblTb YKasaHUs Mo onpeaerneHuto
COOTBETCTBYIOLLUMX XapakKTepuUcTuk. BblOOp XxapakTepHbiX pacyeTHbIX 3HA4YeHWA CBOWCTB TPYHTOB MNpw
npoBeaeHUN MOAENUPOBaAHMSA OTHOCUTCS K KOMMETEHUMN M OTBETCTBEHHOCTU CheuuManucTa, NpoBOAsILLErO
Takue pacyeTbl.

9.12 BbIGOp reoTexHU4eckon MOAenn [OIMKEH OCYLLECTBMASATLCA CMeuuanucTOM, BbINOMHAOLWMM
reOTEXHUYECKUA MNPOrHO3, B 3aBUCUMOCTM OT  UHXEHEPHO-reoNorM4yeckoro CTPOEHMs  NroLanku
CTPOUTENBLCTBA, MOJHOTBI MHXEHEPHO-Te0NOrMYeCcKNX W3bICKAHUIA, TMNyOMHbI  3anoXeHus MNoA3EeMHOro
COOpPYXEHMs, a Takke OT TEXHONOrMN Npom3BoacTea pador.

9.13 MogenvpoBaHue BNUSHUS CTPOUTENBbCTBA NOA3EMHbIX COOPY>KEHUN Ha OKPY>KaIoLLY0 3aCTPONKY
N KOMMYHUKaUuW criegyeT BbINOMHATb C MPUMEHEHMEM reOTEXHUYECKON MOAENN, onuckiBatoLen Hanbonee
CyLLeCTBEHHble MexaHW4yeckne npouecCbl B OCHOBaHWM Mpu NOA3EMHOM CTpouTenbcTBe. BbibpaHHas
reoTexHnyeckas Moaenb OCHOBaHWA AOfkHa OblTb C AocTaTouHON anpobauven. MNpy npoBeaeHWM pacyeToB
C npumeHeHvem mogernen 6e3 goctaToyHown anpobaumn HeobxoAUMO BbINOMHATL Ay6nmpyowmi pacyeT ¢
npUMeHeHneM anpobupoBaHHbIX MOAENen.

9.14 Ha ocHOBaHMU pe3ynbTaToB reoTEXHWYECKOro MpPorHo3a criegyeT onpeaensitb He06X0AMMOCTb
ycurneHnsa QyHOamMeHTOB WM KOHCTPYKUMWA 34aHUA U COOPYXKEHWW, HaxoOALWMXCA B 30HEe BUSHUA
cTpouTenbCcTBa NOA3EMHOrO COOPYXEHUS, a TakKe NPOBeAEeHUS MEpOrpUATUA MO WHXEHEepHOW 3alwuTe
noA3eMHbIX KOMMYHUKaLUNA.

9.15 Tlpu Hanuuum 30aHUA C  HEyOOBMNETBOPUTESNIbHBIM  TEXHUYECKUM COCTOSIHUEM B  30HE
WHTEHCUBHbIX AedopMaLumii OT BAUAHWUS MOA3EMHbIX COOPYXEHUN, a TakkKe 34aHWUNA, PacrnoriOKeHHbIX BHE
30Hbl MHTEHCMBHbIX AedopMauui, HO ANst KOTOPbIX MPOrHO3UpyeMble 3HayeHus aedbopmaunii NpeBbiLlaoT
npegenbHble JononHuTenbHble Aedopmaumm B cooTtBeTctBum ¢ CIM 22.13330 , pekomeHayetcsd
npegycMoTpeTb NMPOBEAEHUE KOMMIeKkca paboT Mo MX PEMOHTY W/WMKM YCUIEHWIO 0O Hadvana nog3emMHoro
CTpOUTENLCTBA.

LlenecoobpasHoCcTb  3aliMTbl  MHXEHEPHbIX KOMMYHUKALMA, HaxoOAWWMXCS B 30HE aKTUBHbIX
aedopmauuii, onpedensioT Ha OCHOBaHWM crneuuarnbHbIX pacyeToB WMM MO COrMacoBaHWUIO C
SKCMNIyaTUPYIOLLMMM NX OpraHn3auusMu.

9.16 Ecrnm Ha OCHOBaHMM reOTEXHWYECKOrOo MPOrHo3a BbIABMSAETCA HeoOXoOUMOCTb MNpPOBeAeHUs
MEpPONpUATUA MO WHXEHEPHOW 3aluuMTe OKpyXalollen 3acTpoviku, crnefyeT BbINOMHUTL MOBTOPHbIN
reoTexXHUYeCKnin MPorHo3, y4nThiBaoLLMi NpoBeAeHMEe YKa3aHHbIX MEPONPUATUNA.

9.17 [na 3gaHuin, HaxoddaWMXCsl B 30HE WHTEHCUMBHbLIX Aedopmauuin, YUCNEHHOE MOAENUPOBaHUE
crnefyeT NpoBOAUTb C YYETOM >KECTKOCTU MX HaJ3EMHOrO CTPOEHWUs], rIyOuHbI 3anoXeHus pyHOAaMEHTOB U
Harpy3oK, nepefaBaeMblX Ha HuX. [ns ocTanbHbIX 34aHWWA LOONYCTUMO MPUMEHEHME YMNPOLLEHHbIX
pacyeTHbIX CXeM, KPOME 30aHWN, 3Ha4YeHusi npefenbHbIX AOMOINHUTENbHbLIX AedopMauni KOTOpbIX B
cootBetcTBMM ¢ CI 22.13330 ™meHbwe 5 MM. NS MHXEHEPHbIX KOMMYHWKALMA, HaxoOsaWMXCs B 30He
WHTEHCUBHbIX Aedopmaunii, HeobXOAMMO NPOBEAEHMNE YUCIIEHHOrO MOAENMPOBAHUS, YUYUTBIBAKOLETO WX
drakTudeckne pasmepbl U MECTOMOOXEHUE.

9.18 JkcnepTHO-aHanUTU4YeCKas 4acTb reOTEXHMYECKOro nporHosa npeacraBnaet  cobon
KayeCTBEHHYIO OLIEHKY:

- TEXHONOMMYECKNX BO3OENCTBUI npn CTPOUTENbCTBE COOPYXKEHNA;
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- TEeXHONMOrM4yeckux BO3AEWCTBUMMA NpuM NpoBeAeHun paboT no ycurneHuwo yHOAaMeHTOB 34aHun
OKpY>KatoLLen 3aCTpOoVkM U paboT Mo UX MHXEHEPHOW 3aLuuTe;

- BEpOATHOCTN BO3HUKHOBEHUA E,e(beKTOB B ,CleVICTByPOU.lVIX KOHCTPYKUMAX B XOO€e nNpon3BoacTBa p860T
N HeoOXoaNUMOCTH npoeegeHna nocneocago4yHoro pemMoHTa;

- HeobXx0AUMOCTN MEPOMPUATUA U NPEANUCAHUIA NO HEJONYLLEHWIO KaTacTpoUyYecknx NocneacTemmn
ctpoutenscTea (EXD).

MpumeyaHus

1 CnenyeT yuuTbiBaTb, YTO YCUINEHUE 34aHWMA OKPYXXKalOLeW 3acTPOMKM 4YacTo He MoxeT OblTb
BbINOMHEHO [O0CTAaTOYHO 3(PPEKTUBHO MO OPraHM3auMOHHbIM NPUYMHaAM, Hanpumep, u3-3a OTCYTCTBUSA
poctyna. Kpome TOro, HekoTopble MepONpuUATUSS MO ycuneHuio (Mpu BMeLWaTenbCTBE B OCHOBaHWS
byHOAMEHTOB) MOryT MPUBECTU K AOMOMHUTENbHLIM AedopMauusaMm ycunaemblx 3gaHui. Moatomy npu
NPOEKTMPOBaHNM CrnefyeT oTAaBaTb MPEUMYLLECTBO BbIOOPY TEXHUYECKMX PELUEHUW, MNO3BONALLNX
UCKMIOYNTb WM MMHUMU3NPOBATb  yCuNeHve Onusnexawmx 34aHUA M KOMMYHUKauun 3a  cyet
OOMOSNHUTENBbHBLIX KOHCTPYKTUMBHBLIX MEP, KOTOPbIE CHUXAKT MPOrHO3MpyeMble 3Ha4YeHWst OOMNOMHUTENbHbIX
0cafoK.

2 Meponpuatvs N0 YCUIMEHWIO W/unNu pemMoHTy Onuanexawmx 34aHun MOryT BKNoyaTb B cebs
MeponpusaTUS, HamnpaBfeHHble Kak Ha yMeHblleHve aedopMauuin, Tak U Ha yBenuM4eHue CrnocobHoCTH
KOHCTPYKUMI 30aHMI BOCNpUHMMaTL AedopManun.

9.19 TO4YHOCTb reOTEXHMYECKOro NporHo3a crnegyet oueHmBatb Ha OCHOBaHMM MOHUTOPWUHIA,
npoBoagmMMmoro B npouecce npoun3BoacTea pa60T no CTpouTenbCTBy nNOA3€MHOIro COOpYyXeHunAa B
CoOoTBETCTBMM C pasgesioMm 10. Pe3yJ'IbTaTbI MOHUTOPUHIa crnegyet 3aHOCUTb B 6asbl AaHHbIX
cneunanm3npoBaHHbIX OpI'aHVI3aLI,l/Il7I, OTBETCTBEHHbIX 3a ero nposeaeHune, Ana HakonjaeHna conoctaBmmMmoro
onbiTa.

9.20 TexHonornyeckne BO3AENCTBUS CTPOUTENbHbIX paboT MOryT ObiTb OLEHEHbl NPeMMyLLEeCTBEHHO
Ha ocHoBaHuM 0606LeHns onbiTa paboT Ha NOAOOHLIX Nnowaakax. TexHonornyeckne BO3gencTeusa umeroT
MECTO B OCHOBHOM B 30HE€ WHTEHCMBHbIX Aedopmauuin M MOYTU He MNPOSIBMAIOTCA BHE 3TOM 30HbLI. B
Hambornee pacnpoCTpPaHEHHbIX YCNoBusiX (B OTCYTCTBUE KakuxX-NMMOO [OMNOMHUTENbHBIX HEraTUBHbIX
hakTopoB) NpM YCTPOWCTBE KOTIIOBaHOB [AOMNyCKaeTCsd MPUHMMaTb TEXHOMOrMYeckMe BO3AENCTBUS B
MPOLEHTHOM OTHOLUEHUN OT MPOrHO3MPYEMOro 3Ha4yeHust pacyeTHOM Adedopmaumm B 3aBUCUMOCTU OT
FPYHTOBbIX YCMOBMWI, TUMa OrpaxaatoLen KOHCTPYKLUMN U TEXHONOrMN OTKOMKN KOTMOBaHa cornacHo tabnuue
9.1.

Tabnuua 9.1
Twn orpaxaeHns KoTnoeaHa Tun rpyHta  |PekomeHayeMoe 3HaYeHue TEXHONornyeckom ocaaku, %
nporHo3npyemon, ans cnocoba OTKOMKM KOTIoBaHa
OTKPbITOrO 3aKpbITOro
CTeHa B rpyHTe, LUNYHTOBOE MecyaHbIn 5-15 0-5
MUHUCTBIN 5-10 0-5
W3 Tpy6, oByTaBpoB U Ap. MecyaHbIn 15-25 -
MUHNCTLIN 10-15 -
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10 Hapg3op 3a cTpouTenbCTBOM, reOTEXHUYECKUN MOHUTOPUHT
10.1 Hagsop 3a CTpOUTENLCTBOM OCYLLIECTBSETCA B paMKax aBTOPCKOro Hag3opa MNPOEKTHON
opraHm3aumm, TEXHWYECKOro KOHTPOMS 3akas3uyuka, YNONIHOMOYEHHBbIMW TroCydapCTBEHHbIMU criyxbamu, a
Takke Ans NoA3eMHbIX COOPY>XEHWA 3-M reoTEXHUYECKOW KaTeropuvm - B pamKax Hay4YHO-TEXHMYECKOro
COMNPOBOXAEHMWS MPOEKTUPOBAHNS U CTPOUTENBCTBA.

10.2 3agayu npoBeaeHNsa Haa3opa 3a CTPOUTENbCTBOM:

npoBepkKa AOCTOBEPHOCTU BbINOJIHEHHbLIX MHXEHEPHO-reosiormn4eckmnx N3bICKaHWUN;

npoBepKa AOCTOBEPHOCTN NMPOEKTHbIX NMpeanocCbI10K;

KOHTPOJ1b Ka4yeCTBa BbINMOJIHAEMbIX paﬁOT;

KOHTPOJTb COOTBETCTBUS BbIMNOSHAEMbIX PaboT U UX NocrneAoBaTENbHOCTU NPOEKTY;

- MPUHATUE MO aKTam KOHCTPYKUMIA UK OTAEeNbHbIX BUAOB paboT;

- NMpoBepKa COOTBETCTBUSI MATEPMANIOB Y TEXHOMOMMNIA MPUHATLIM B NMPOEKTE;

- BblJa4va paspeLleHu1s Ha BbINOSIHEHNE OTAENbHbIX BUAOB PaboT Unu KOHCTPYKLUNIA;

- (hrkcaumsa KOHTPONMpPYeMbIX NapaMeTpPOB N CPABHEHME UX C PaCYETHBIMU 3HAYEHUSIMU;

- NPUHATUE PELLEHNA B CryYae HECOOTBETCTBUSA pe3yfbTaToOB MOHUTOPUHIa NPOrHO3HbIM 3HAYEHUAM;

- BHECEHME B NPOEKT HEODXOANMbBIX KOPPEKTUPOBOK.

10.3 O6bem paboT No Haa3opy 3a CTPOUTENBCTBOM ONPeAENseTcs B COOTBETCTBUN C AENCTBYIOLLMM
3akoHogatensctBoM 1 Cl1 48.13330 , a N0 reoTEXHNYECKOMY MOHUTOPUHTY - B cooTBeTCcTBMM ¢ CI 22.13330
N JOIMKEH ObITb 4OCTATOYHBIM ANA BbINOMHEHMS 3a4aY, Yka3aHHbix B 10.2.

10.4 Hag3op 3a CTpouTenbCTBOM MPOEKTHOW OpraHv3aunen U 3aKka3ynmkom OOSPKEH 3aKm4vaTbCs B
NnepvoanyYeckomM NPOBEaEHUN MHCMEKTUPOBAHUSA CTPOUTENBHOM MMNOLAAKM U KOHTPOMS NPOBOAMMBIX Ha HEW
pabor.

Pe3ynbTaTbl WMHCNEKTMPOBAHWS M KOHTPOMS Nnowanky cTpouTenbcTBa crnegyeT ukcupoBaTb B
COOTBETCTBYIOLLUMX OOKYMEHTax: Haa3op CO CTOPOHbI MPOEKTHOW OpraHusaumm - B >XypHarne aBTOPCKOro

Haas3opa, TEXHUYECKUN KOHTPOJ1b CO CTOPOHbI 3aKa34uKa - B XXypHarie npon3soactea pa60T.

10.5 MNpwn npoBefeHUN Haa3opa 3a CTPOUTENLCTBOM MPOEKTHAs OpraHv3aums M 3aka3uuk OOMKHbI
dmKcpoBaTh 1 COrNacoBbIBaTb CreayoLne JOKYMEHTbI:

- UCNOJTHUTENIbHbIE CXeMbl N YepTEXH;

- aKTbl Ha CKpbITble paGOTbI;

- aKTbl MPUEMKIN COOPYXEHUSI N OTAENbHBLIX KOHCTPYKLNIA;

- pernameHTbl Ha BbINMOMHEHNE CNOXHbIX BUAOB re0TEXHUYECKMX paboT;

- cepTudmkaTbl Ha OTAENBbHBbIE MAaTepuansl;

- OTCTYNSIEHUSA OT NPOEKTA, B TOM YMCIEe NMpoeKTa Npou3BoacTBa pabor;

- pe3ynbTaTbl re0TeEXHNYECKOro MOHUTOPUHTa.

10.6 [okymeHTbl, nepeyucneHHole B 10.5, cnegyetr onepaTtMBHO nepefaBaTb 3aka3dnky UM B
NPOEKTHYI0 opraHu3auuio. B cnyvyae Heob6xooMMOCTU NPOEKTHas OpraHusaums OOMKHa He3amMeanuTenbHO
BHOCUTb B MPOEKT TpebyeMble KOPPEKTUPOBKU. YKa3aHHbIE€ AOKYMEHTbl AOMKHbI XpaHUTLCA 3aKa3yunkoM He

meHee 10 net, a anq YHUKaINbHOIo COOpYyXeHusa - BeCb nepuoa ero akcnnyartaumun.

10.7 O6bem un nepnogn4HoOCTb npoBeaeHnAaA WHCNEeKTnpoBaHUA Ha3Ha4akT B 3aBUMCUMOCTU OT
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reoTexXHM4Yeckom KaTteropum CrioxkHoCTtu noa3eMHOro COopy>xXeHu4.

Ins  coopyXeHuid 1-i reoTEXHUYECKOW KaTeropuv Hag3op 3a CTPOMTENbCTBOM  [OMyCKaeTcs
OrpaHN4YUTb NEPUOANYECKON MHCTEKLMEN, KaK NpaBuIio, CO CTOPOHbI 3aKasyuka, M Ka4yeCTBEHHOMN OLIEHKOM
noBefeHus1 COOpYKeHWsl, 6e3 NPOBEAEHUS MHCTPYMEHTANbHOIO re0TEXHNYECKOrO MOHUTOPUHTA.

[nsa coopyXeHuin 2-n re0TEXHNYECKON KaTeropum Haasop 3a CTPOUTENBCTBOM CIeayeT BbIMOMHATL B
nonHoMm macwrTabe, BKMOYas aBTOPCKUA HAO30p M TEXHUYECKUM KOHTPONb 3akasuuka, a Takke
reoTeXHUYECKUA MOHUTOPUHT, NPOBOAUMBIN B 0b6bemMe, cooTBeTCTBYoLEeM nonoxeHuam CM 22.13330 , a
ana 3- reoTeEXHUWYECKOW KaTeropum MnoMuMO 3TOro crnegyeT npegycMatpuBatbh HayYHO-TEXHUYECKOEe
COMpPOBOXAEHME NPOEKTUPOBAHUSA N CTPOUTENLCTBA.

10.8 B npouecce cTpouTenbCTBa NOO3EMHOIO0 COOPYXEHUS crefyeT NpoBepsiTb AOCTOBEPHOCTb
NHXXEHEPHO-TEONOMMYECKUX U3bICKAHWI OCBUAETENLCTBOBAHMEM FPyHTa B KOTMoBaHe (GOpPTOB U ero AHa)
UM ropHon BbipaboTke (3aboe, cBode W CTeHax BbIPabOTKM) MHXEHEPOM-FeonoroM, a Takke Mo
pesynbTataM [eOTEXHUYECKOrO MOHWUTOPMHIa CPaBHEHWEM  MONyYEHHbIX ObOpaTHbIMKM  pacyeTamu
napaMeTpoB C NPOEKTHLIMU 3HAYEHUSIMM.

B CcnyyYyae HecoBnageHua ocBuAOeTeNnbCTBOBAHHbLIX BUWOOB TPYHTOB U UX CBOWCTB, a TaKke
rmgporeoniorm4ecknx yCJ'IOBI/II7I C MPOEKTHbIMX AaHHbIMU crnienyeT He3amMmeannTeribHO coobuwnTtb 06 3TOM B
NPOEKTHYO OpraHusauuio Ona nposeneHusa COOTBeTCTByIOLIJ,eIZ KOPPEKTUPOBKU MPOEKTa uUnn Ha3Ha4deHud
OONONHUTENbHbIX MHXEHEPHO-reosiorm4ecknx N3bICKaHWUMA.

MpumevaHne - [dononHutenbHble TpeboBaHUS K COCTaBYy WHXEHEPHO-reonormvyecknx paboT npu
CTPOUTENbCTBE FfMHENHBIX COOPYXEHW 3akpbiTbiM CNocoboM crnegyeT HasHayatb B cooTseTcTBUM ¢ CIl
120.13330.

10.9 B npouecce npousBoacTBa paboT criegyeT KOHTPONMPOBaTb COOTBETCTBME (DAKTUYECKOro
NOSIOXKEHUs1 ypoBHel noaseMHbix Bogd (YIMB) MpUHATBLIM B MNPOEKTe YPOBHAM (NpU HEoGXoAMMOCTU -
[AOMNOJTHMTENbHO XMMUYECKOro cocTaBa U TeMnepaTypbl NOA3EMHbIX BOA).

10.10 MNpn HeobxoaMMOCTM B Npouecce CTPOUTENbCTBA MOTYT ObITb BbIMNOMHEHbI OOMOMHUTENbHbIE
WHXEHEePHO-TeONOrMYecknue U reoTEXHNYECKUE U3bICKaHNS (UCTIbITAHWS TPYHTOB CBasiMu, LUTaMnamu co aHa
KOTNoBaHa W [Ap.) ONS YTOYHEHWUS XapakTepUCTMK T[PYHTA, BbIMNONIHEHWSI MOBEPOYHbIX PacyeToB WU
KOPPEKTUPOBKU NPOEKTA.

10.11 TNpaBWnbHOCTbL MNPUHATBLIX MPOEKTHLIX peLleHnn Ans MOA3EMHbLIX COOPYXeHUn 1-n u 2-n
reoTEXHUYECKUX KaTeropum [ormkHa ObiTb OLEeHEeHa MPOEKTHOW OpraHu3aumein Ha OCHOBE pe3yrbTaToB
HaZ3opa 1 reoTeXHUYECKOro MOHUTOPUHIA, ANsl COOPYXEHUN 3-M re0TEXHUYECKOW KaTeropum - COBMECTHO C
opraHu3auuen,  OCYLLeCTBNALWENA  HAy4YHO-TEXHUYECKOE  COMPOBOXAEHWE  MPOEKTMPOBAHUSA U
CTPOUTENbLCTBA, NPOEKTHON OpraHu3aumen U TEXHUYECKUM KOHTPOSEM 3aka3yuka, Mo pesynbTaTam Haasopa
1 KoMnrekca paboT No Hay4YHO-TEXHNYECKOMY COMPOBOXAEHMIO.

10.12 Npwn npoBeOEHNN r€OTEXHUYECKOrO MOHUTOPUHIa AOSMKHbI ObITh peLleHbl creayolme 3agayun:

- cucTeMaTtumyeckas ukcaumsa n3aMeHeHNn KOHTPONUPYEMbIX MapamMeTPOB KOHCTPYKLMIA COOPYXEHUN U
reoniormyeckon cpedbl, oOrnepaTMBHOE BbISIBIEHWE OTKMNOHEHWA KOHTPOSNMPYEeMbIX MnapamMeTpoB OT
NPOrHO3HbIX 3HAYEHUI;

- aHanuM3 CTeneHn OnacHOCTM BbISBMNEHHbIX OTKIOHEHUN KOHTpPOJIMpyeMbIX nNapameTpoB U
yCTaHOBIE€HMe Npn4nH NX BOSHUKHOBEHNA;

- pa3pa60TKa MepOﬂpMﬂTMVI, npeaynpexgawnwnx un yCcTpaHAlWwMx BbldBlIEHHble HeraTuBHbIE
npouecchbl Unn Npuy4nHbl, KOTOPbIMMN OHU O6yCJ'IOBJ'IeHbI.

10.13 NeoTeXHMYECKUIA MOHUTOPWHT CriedyeT OCYLLEeCTBIATbL B COOTBETCTBMM C NPOrpamMmMon, KoTopast
0N COOPYXXEHUI 2- U 3- reOTEXHNYECKUX KaTeropun paspabartbiBaeTca B nNpoulecce NpOoekTUPOBaHUS U
AOIMKHa ObITb pasfenoM yTBepXaaemon YacTy NPOEKTHON AOKYMEHTaLum.

10.14 lpn paspaboTke nporpamMmbl F€OTEXHUYECKOTO MOHUTOPUHra OOMKHbI ObiTb OnpeneneHsbi
coctaB, 0b6bembl, NEPUOANYHOCTb, CPOKM WM MeToabl paboT, KOTOpble Ha3Ha4yarT MNPUMEHUTENBHO K
paccmatpvBaemMoMy OObEKTY CTpPOMTENbCTBA C YY4ETOM ero creuunduku, BknovawLwen B cebsa pesynostaTsl
WHXEHEPHbIX M3bICKaHWMA Ha nnolwlagke CTpOUTENbCTBa, OCOBEHHOCTU MPOEKTUPYEMOrO COOPYXEHUA W
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COOpPYXXEHUI OKpY>KaloLLLen 3aCTPOMKU U Mp.

10.15 B nporpamMme reoTeXHMYecKoro MOHUTOPUHra crieqyeT y4uTbiBaTb (PakTopbl, KOoTopble GyayT
OKasblBaTb BMMAHWE Ha BHOBb BO3BOAMMOE MOA3EMHOE COOPYXEHME, ero OCHOBaHUE, rPyHTOBbLIA MAacCuB 1
COOPYXXEHMST OKpYyXalolen 3acTpoMKM B Mpouecce CTpouTenbCTBa W 3KchmyaTaumui, B TOM 4ucne
pacnonioXeHne MoLaaku CTPOUTENBCTBA HA TEPPUTOPUM C PacnpoCTpaHeHMeM crneumndgmryeckmx rpyHToB m
BO3MOXHOCTbIO MPOSIBNEHUSA OMACHbIX reoriorM4eckux NpoLeccoB, a Takke BUOpaUMOHHbIE N AMHAMUYECKue
BO3AENCTBMSA OT CTPOUTENbHbIX PaboT 1 BHELLHMX UCTOYHWUKOB.

10.16 B nporpamme reoTeXHNY4ECKOro MOHUTOPWHIa NOA3EMHOr0 COOPYXeHUs cnefyeT ykasblBaTb:

- YypOBEHb OTBETCTBEHHOCTU U TEOTEXHUYECKYID KATEropuio, KOHCTPYKTUBHYK CXEMYy, MPOEKTHble
peLLeHnsa No yCTPOMCTBY OCHOBaHMUS, (PYHAAMEHTOB M KOHCTPYKLUA COOPYXXEHWUH, cnocob CTpouUTENbCTBA,
0COBOEHHOCTN BO3BEAEHUS, SKCNyaTaumm v np.;

- VIHXXeHepHO-Teosniornyeckne U rmaporeosiornyeckue YcrioBusi, BKMOYasi XapakTepUCTUKU TPYHTOB
OCHOBaHMs, NPOTHO3MPYeMble WU3MEHEHMs YPOBHSI MOA3EMHbIX BOJ, OMacHble WHXEHEepHO-reonormyeckue
npouecchbl (KapcToBO-CydpO3MOHHbIE, OMOM3HEBbLIE U Mp.), MPOrHO3MPYEMble 3HAYEeHUs1 NepemMeLLeHuit
FPYHTOBOrO MaccuBa, OKPY)XatoLLLero COOPYXXeHue, 1 np.;

- NPOEKTHbIE (pacyeTHbIe) NapaMeTpbl, B TOM Y/CMe BpEMEHHbIE, Takne Kak AaBreHne Ha OCHOBaHue,
aedopmaumm OCHoBaHWs, DyHOAMEHTOB M KOHCTPYKUWMW, HampsbkeHus B CBasix, obaenkax TOHHenew u
OPYIMX KOHCTPYKLMSAX COOPYXKEHMWS, TOPU3OHTAaNbHbIe MepeMeLLeHNs OrpaxaeHuin KOTrnoBaHa M ycunusa B
KOHCTPyKUMsX, obecneymBarowmnx nx ycTondynBocCTb, 1 np.;

- CBeAdeHVs O COOpPYXXEHUSX OKpyXalollen 3acTpoWku, Takue Kak YpOBEHb OTBETCTBEHHOCTU
COOPY)XEHWIN, MPOrHosmpyemble W npefefbHble 3HAYeHUs AOMNOMHUTENbHbIX Aedopmauunii OCHOBaHWU U
dyHaameHTOB, NpeanonaraemMble 3aWwnTHble MepPONpUATAS U Ap.;

- KOHTPONUPYEMbIE NMapameTpbl, B TOM YMCne npeanonaraemoe Yncrno HabnogatenbHbIX Mapok unu
CKBa)WH;

- MeToabl MKCAuUM M3MEHEHUN KOHTPONMPYEMbIX MNapameTpoB U TpeboBaHMA K TOYHOCTU
n3mMepeHui;

- 9Tanbl, NEPUOAMNYHOCTbL U CPOKU NpoBeAeHUst HabnaeHWI 3a KOHTPONMPYEMbIMIU MapaMeTpamu C
y4eTOM MoCrnefoBaTeNnbHOCTU CTPOUTENBCTBA COOPYXKEHUS;

- KPUTEPUN CTAOMNIM3aLMM KOHTPOMNMPYEMbIX NapamMeTpoB;

- TpeboBaHMst K CTPYKTYpe, COCTaBy 1 NEPUOLNYHOCTU BbiMyCKa OTYETHON JOKYMEHTaLNN.

10.17 Ha ocHoBe nporpamMmmbl reOTEXHUYECKOr0 MOHUTOPUHIA A5 COOPYXEHUN 3-l re0TeXHUYECKOM
KaTeropum cnegyet paspabartbiBaTb NPOEKT MOHUTOPUHra (HabrogaTenbHOW CTaHLmMmM), B KOTOPOM NMOMUMO
cBefeHuUN, cogepxalumxcs B nporpamme MoHutopuHra (10.16), cnegyeT npeacraBuTh:

- CXeMbl YCTaHOBKW HabntogaTenbHbIX MapoK, CKBaXKWMH, MasikoB, 4aTYMKOB U Ap.;

- KOHCTPYKLMUN N XapaKTepUCTUKN 0OopyaoBaHMs NS NpoBeAeHUs HabnoaeHNIA;

- METOOAUNKN M3MepeHI/|l71, OLEeHKN TOYHOCTHU M3MepeHI/Il7I naop.;

- TpeboBaHWsi K BU3yallbHO-MHCTPYMEHTANbHOMY OOCNELOBaHUIO COOPYXEHUIM  OKpYyKatoLen
3aCTPONKM.

[na coopyxeHun 1-n n 2-i reoTeXHUYECKNX KaTeropumn ykasaHHble cBefleHMs AOMKHbl coaepXaTbCs B
OoT4yeTax O MOHUTOPUHrE.

10.18 [Ina 06beKTOB NOA3EMHOI0 CTPOUTENLCTBA FEOTEXHUYECKUIA MOHUTOPUHI JOKEH 3aKIoyaTbC
B HabniogeHuax 3a COCTOSHMEM CaMoro cTposiierocs obbekTa, OKpyXatlollero maccvMBa rpyHTa U
OKpY>KaloLLen 3aCTPONKU.

reoTexHnyeckuni MOHUTOPWUHI CTpOALLIErocs obbekTa 3aknyaeTcs B HabMwAeHUM 3a COCTOSIHUEM
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orpaxgaoLLen KOHCTPYKLMM KOTNOBaHa Uiu NoA3eMHON BblpaboTKM, YOEPXKUBAIOLWMNX CUCTEM, KOHCTPYKLMIA
noa3eMHOM YacTu, a Takke 3a AedopmauusMi OCHOBaHMS B MPOLIECCE CTPOUTENbLCTBA U B HavanbHbIW
nepuopn ero aKcnnyatauum.

"eoTexHnyeckni MOHUTOPUHI OKpyXXawuwiero njowaaky ctpouTernbCTBa MNOA3EMHOIoO COOpPYXEeHUA
MaccuBa rpyHTta 3akro4aeTca B HabnOeHUN 3a COCTOSAHNEM nepemeu.l,eHMVl rPyHTa B 30HE p,ecbopmau,vuh, a
TaKkkKe 3a ypOoBHAMU NOA3EMHbIX BOL (D,J'IF-I OoTAeNIbHbIX COOpy)KGHVIVI - AONOJIHUTEJIbHO 3a TemnepaTypoPl n
XUMUYECKMM COCTaBOM Noa3eMHbIX BOLI,).

[[e0TeXHMYECKNA MOHUTOPUHI OKPYXKatloLen 3acTPOoNKM 3akrnoyaeTca B HabniogeHun 3a COCTOSIHUEM
KOHCTPYKUMIA 30aHUA U COOPYXEHMWMN, PACMONOXEHHbIX B 30HE BMAUSHUSA CTPOUTENbCTBA, B TOM 4uUcre
NoA3eMHbIX NHXEHEPHBIX KOMMYHUKaLUIA.

10.19 MeT0oObl WHCTPYMEHTasnbHbIX  U3MEPEHUA  KOHTPONMPYEMbIX MNapamMeTpoB  AOSMKHbI
obecneunBaTb HeOOXOOUMbIE AOCTOBEPHOCTb M TOYHOCTb MOMyYaeMmblX Ppe3ynbTaToB U YAOBNETBOPSTb
TpeboBaHunsm TOCT 24846 .

I'IpM BbIMOJIHEHUN T€EOTEXHUYECKOIO MOHUTOPUHIa NpUMEHAIOT cregyowine metobl:

- BM3yanbHbli - HAbNAeHUsa 3a COCTOSHMEM KOHCTPYKLUWMWA, B TOM 4ucrne ¢ ukcaumen gedekros
Maskamu (TMnCoBbIMU, SNEKTPOHHbIMM), hboTodmkcaumen n ap.;

- WMHCTPYMEeHTanbHbIN - namepeHusa YIB, TemnepaTypbl NOA3EMHbIX BOA W rpyHTa, Aedopmauumn m
nepemMeLLeHnn OrpaKaeHUn KOTNoBaHOB, OOAENOK TOHHenen, yHAaMeHTOB M TPYHTOBOrO Maccusa
(HanpvmMep, ¢ NOMOLLbIO MHKITMHOMETPOB, ONTUKO-BOMOKOHHbIX TEXHOMOMIA) U Np.;

- WHCTPYMEHTAambHbIA reode3n4eckuii - W3MEPEHUs] BePTMKalbHbIX W MMAHOBbIX MepeMeLLeHui
KOHCTPYKUMI CTPOSILLLEroCs M 3KCMyaTUpyeMblX 34aHWN U COOPYXEHWUIA, TPYHTOBbIX Mapok M penepoB C
NpUMEeHEeHNEM ONTUYECKMX UMK INIEKTPOHHbIX HUBENMPOB, TAXEOMETPOB;

- TEH30MEeTpUYEeCKMe - W3MEPEHWUs HanpsKeHU B OCHOBAHUSIX, OrPaXKAEHWsX KOTIOBaHOB W
BbIpaboToOK, obaenkax TOHHenen, CBasX, HEeCyLUMX KOHCTPyKumsX (B apmaTtype, 6eToHe, mMeTannmyeckux
KOHCTPYKUMSAX) C MPUMEHEHNEM AATYMKOB HaNpsKeHWU 1 gedopmaunii;

- BUbpomMeTpunyeckme - naMepeHne KnHemaTuyecknx napameTpoB konebaHun (BubponepemeLleHun,
BMGpOCKopocTen, BUBPOYCKOPEHUN);

- reoq)msmqecm/le - ANEKTpoOMarHnTHblEe, cencMmmnyeckmne u ap.

10.20 O6beMm, Cpoku, NepuoauvHOCTb W MeToabl PaboT Mpu  BbLIMNOSIHEHUN TEOTEXHUYECKOro
MOHUTOPWHra crieflyeT HasHayaTb B 3aBUCUMOCTU OT reOTEXHUYECKON KaTeropmum CTPOSILLErocsi COOPY>KeHUst
(ypoBHSI OTBETCTBEHHOCTU M CIOXHOCTU UHXEHEPHO-reoNorM4yeckMX yCrnoBun niowankm CTpouTensCcTea) u
rpagoCcTpoUTENbHON CUTyaLMmn Ha nnowaake B cooteeTcTBum ¢ CIM 22.13330 .

10.21 T'eOTEeXHUYECKUN MOHUTOPUHI COOPYXEHUN OKpyXalLllen 3acTporkum 1-ro U 2-ro ypoBHen
OTBETCTBEHHOCTW, B TOM YWCME MOA3EMHbIX MHXEHEPHbIX KOMMYyHUKauui, Heobxoaumo nNpoBOAUTbL MPU KX
pacrofioXeHn B 30HE BIUAHUA CTPOUTENbCTBA, pas3Mepbl KOTOPOW OMNpeaensawTcd Mo pesynbratam
reoTexHn4eckoro nporHosa (pasgen 9).

10.22 PesynbTaTbl TrEOTEXHUYECKOTO MOHWUTOPWUHIA [OOJDKHbI ObiTb OTPaXeHbl B OTYETHOW
OOKYMEeHTaLmMK, AN KOTOPOW peEKOMEHAYETCA CrieayHoLLmMiA COCTaB:

- HavanbHbld OTYET, BKIMOYalOWMA B cebs onvcaHne MeToaoB HabroaeHust 3a U3MEeHEHUsIMU
KOHTPONMpYyEMbIX NapaMeTpoB, XapaKTepPUCTUKM MpUMeEHsSeMoro obopyaoBaHus, pes3ynbTaTbl OLEHKU
TOYHOCTU M3MEPEHUN, CXeMbl (AKTUYECKOrO PAaCMONOXEHUs] Y4YaCTKOB W3MEPEHUA KOHTPONMUPYEMbIX
napaMmeTpoB, pe3ynbTaThbl huKkcauum nx NnepBoHa4YanbHOro NOMOXEHUS UMM COCTOSIHUA U Ap.;

- MPOMEXYTOYHble OTYEThbl, BKO4YawwWwme B cebs onepaTuBHylO MHGoOpMaLnio 06 N3MEHEHUSX
KOHTPONMMPYEMbIX MNapaMeTpoB W pekoMeHAauuM O HeoOXOAWMbIX [OMNOMHUTENbHbIX — 3aLUUTHbIX,
KOMMEHCALMOHHbIX N NPOTUBOABaPUNHBLIX MEPONPUATUAX (MPU BbIABNEHUU OTKMOHEHUIA KOHTPONMPYEMbIX
napameTpoB OT OXMAaeMbIX 3HaYEeHUA) u ap.;

- UTOTrOBbLIN (3aKIYUTENBHbIN) OTYET, BKIHOYaOLWMI B cebsi OKoHYaTenbHble pesynbTaThl hukcalmm
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N3MEHEHUI KOHTPOJIMpyeMbIX napamMeTpoB, noareepXaawwme ux crabunusaumio, aHanus pe3ynbTaToB
VISMGPEHVIVI N UX conocrtasljieHne C oXxXngaembiMU 3HAYEHUAMU, NOCNEeACTBUA BIIUAHUA Ha OKPY>XatoLLlyH
SaCTpOVIKy, pexomeHgaunn no HeobxoauMbIM PEMOHTHO-BOCCTAHOBUTEJIbHbIM MEPONPUATUAM U Op.

10.23 F'e0TEXHNYECKUI MOHUTOPUHI CregyeT BbIMOMHATbL A0 MOMEHTa cTabunusauun (npekpawieHus
N3MEHEHWNSs) KOHTPONIMPYEMbIX MapaMeTpOB.

Crabvnunsaumenn KOHTpPONUpyemMbIX napamMeTpoB OOMyCKAeTCA CYMTaTb U3MEHEHWEe UX 3HaAYeHUr no
CpaBHEHMIO C NpeablAyLLMMN LUKNaMn n3aMepeHni He 6onee 4em Ha 3HavyeHMe TOYHOCTU U3MEPEHUN.

Mpn mM3mMepeHUn ocagok 34aHUA U COOPYXEHWUA AOMycKaeTCs TakkKe NPUHMMaTh 3a KpUTEpUn ux
cTabunmsauum CKOpPOCTb pasBUTUS OCaAOK, He MPEBbIWAOLLYI0 CPEOHIO MHOMOMETHIO  OCafky,
COCTaBnsAIoLLYI0, Hanpumep, Ansa ycnosun Mocksbl 2 Mm/roa.

MprmeyaHus

1 Yucno UuMKMOB M3MepeHun, HeobxoauMbiX ANA BbiBOA4A O CTabwunm3aumm KOHTPOMMPYeMbIX
napaMeTpoB, 3aBWUCUT OT MEpPUOAMYHOCTM W3MEpPEHW, Ce30HHbIX W Apyrux dhaktopos. Kputepun
cTabunmsauum KOHTPONMPYEMbIX MapamMeTpoB credyeT YykasblBaTb B MporpaMme reoTeXHUYECKOro
MOHuTOpMHra (cm. 10.16).

2 [Ina coopyXeHuI, pacrnonOXEHHbIX HMXE YPOBHS NOA3EMHbIX BOA M MOABEPXKEHHbIX BCMMbITUIO,
Heob6xooMMO NPOBOANTL HabNAEHUSA 3a 3HAaYEeHMSMM NOPOBOro AABMEHNS B OCHOBAHWMW, A0 TEX MOp Moka
BEC COOpYXeHus u/vunn obpaTHOW 3acbiNkM He CTaHeT AO0CTaTOYHbIM, YTOObl WMCKMIOYMTb BO3MOXHOCTb
rmapaBnNMyecKkoro nogbema.

3 [OnAa  cOOpyXKeHWi, pacrnofioKEHHbIX Ha  TeppuTopusiXx C  MPOSIBIEHUEM  OMacHbIX
WHXXEHEPHO-TEONOrMYECKNX MPOLIECCOB, B Clly4ae OTCYTCTBUSI MepPOMNpPUSTUIA, UCKHOYaoWMX BO3MOXHOCTb
NPOSIBIIEHUS] TaKMX MPOLECCOB, FEOTEXHUYECKUA MOHUTOPUHI criedyeT npedycmaTpuBaTb Ha BeCb CPOK
3KCMnyaTaummn Noa3eMHOro CoopyKeHuUs.

10.24 Ecnu B npouecce MOHWUTOPWMHra BbISBMEHO, 4YTO (pakTuyeckoe 3HayeHve Aedopmauui
Kakoro-nnbo 13 CyecTBYOLWNX 30aHUN U COOPYXEHWIN MPEBbICUIO NPeaernbHO A0NYCTUMbIE 3HAYeHWs, TO
paboTbl MO CTPOUTENBLCTBY NOA3EMHOIO COOPYXEHUS AOMKHbI OblTb HEMEANEHHO NPUOCTAHOBMEHbI (€CIN UX
OCTaHOBKa He BreyveT K yXyALeHWIo CUTyaLuun, YTo onpegensieTca NpoekTHOM opraHm3aumen). Nocne atoro
crnegyeT BbINOMHWUTL MOBTOPHOE O6CNefoBaHME U re0TEXHWYECKM MNPOrHo3, B Criydae HeobxoamMmMocTu
pa3paboTtaTb MeponpusTUS MO AOMNOMHWUTENbHOMY YCUINEHMWIO 34aHus, MOMyYMBLUEr0 HedonycTUMble
aedopmaumun, Wunm no KOPPekTUpPOBKe MpoekTa, WunnM npegycMoTpeTb MW3MEHEHMEe TEeXHOMorum
nponsBoAcTBa paborT.

10.25 B cnyyae HewTaTHbIX CUTyauun MeTogbl, 0O6bEeM U NEepuoaMYHOCTb  U3MEPEHUN
re0TEXHUYECKOTO MOHUTOPMHIa MOryT ObiTb OTKOPPEKTUPOBAHBI.

10.26 B npouecce reoTexHMYeCcKOro MOHUTOPUHra HeobxoauMmo obecnednTb CBOEBPEMEHHOCTb
WHOPMUPOBAHNS  OpraHu3auuin, OCYLLECTBAKOWMX HaA30p 3a CTPOUTENbCTBOM, O BbISBIIEHHbIX
OTKITOHEHUSIX KOHTPOIMPYEMbIX MapaMeTpoB (B TOM 4YMCNe O TEHOAEHUUU MX U3MEHEHWM, MPEBbILLAKLLNX
OXMAaaeMble) OT MPOEKTHbIX 3HAYEHWI U Pe3yribTaTOB re0TEXHNYECKOro MPorHo3a.

11 MNMpoeKkTupoBaHMe KOTIIOBAHOB

11.1 O6wume nonoxeHus
YCTPOWCTBO KOTNOBAHOB MOXET BECTUCb Kak B €CTEeCTBEHHbIX OTKOcaX, Tak M C NPUMEHeHneMm
orpaXgawwmux W yaoepXuBarwLWMX KOHCTPyKuMW. BbiGop cnocoba pa3paboTkM KOTroBaHa [OOJDKEH
onpeaenaTbCsl ero rnyouHon, YPOBHEM MOA3EMHbLIX BOA M CTECHEHHOCTbIO YCIOBMI OKpy’KatoLen
3aCTPONKM.

[MpoeKkTHble peLleHns KOTIIOBAHOB, OrpaXAawlWmnx W yOEpXUBaKLWUX KOHCTPYKUMA  OOIDKHbI
CcoOTBEeTCTBOBaTb TpeboBaHMAM pacyeToB MO MEpPBOW M BTOPOW rpynnam npeaenbHbIX COCTOSHURN,
obecneunBatb kak GesonacHOCTb NPOU3BOACTBaA PabOoT, Tak M COXPAHHOCTb OKpYXatollerh 3acTPOMKU u
KOMMYHMKaLNIA.
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11.2 MpoeKkTpoBaHNEe OTKOCOB
11.2.1 TpoeKkTpoBaHMe OTKOCOB BbINOSHSAKT MPU YCTPOMUCTBE KOT/IOBAHOB, 3€MIISHbIX BbIEMOK M
TpaHWwen noA3eMHbIX COOPYXEHUN, BO3BOOUMbBIX OTKPbITbIM CMOCOGOM, B Tex CcuTyauusix, Korga
BO3MOXHOCTb YCTPOWCTBA OTKOCa HE UCKITYaeTCs CTECHEHHOCTbLIO MIOLLAAKN CTPOMTENBCTBA.

11.2.2 l'eomeTpuryeckme pasmepbl 0TKOCa LOSMKHbI ONpeaensTbCa pacyeTamu.

11.2.3 PacuyeTbl OTKOCOB criedyeT BbINOMAHATL MO ABYM rpynnam npefenbHblX COCTOSAHMA C
NPUMEHEHMEM paCHETHbIX 3HA4YeHWM BO3OENCTBUM W conpoTmBreHun. pu STOM crnegyet npUMEHNATb
YacTHble KO PULNEHTLI HAAEXKHOCTM B COOTBETCTBUM C pasaenom 8.

11.2.4 [Ina nepsou rpynnbl npeaenbHbix coctosaHmi (ULS) gomkHel ObiTb pacCMOTpeEHbI cneaytoLine
NPOEKTHbIE CUTYaLUN:

- o6Lasn noTepst yCTOMYMBOCTM OTKOCA, B TOM YMCIIE COBMECTHO C YAEPKMBAKOLMUMU KOHCTPYKLUSIMU U
6rm3pacnonoxeHHbIMn coopyxeHnamm (GEO n STR);

- MecTHas noTeps yctonymeoctu oTkoca (GEO);

- paspyLueHune nog AeviCTBUEM rMapaBnMyeckoro paspyLwenns unu cyddosum (HYD).
MpumeyaHns

1 YkazaHusa no NpoeKTUPOBAHUIO YOEPKMBAKOLLMX OTKOCHI KOHCTPYKLUMIA cM. B 11.2 1 11.3.
2 YxasaHus No NpoBepke BO3MOXHOCTM rMAPaBNNYeCcKoro paspyLueHms cm. 16.1.

3 MNpoBepKy YCTOMYMBOCTM OTKOCOB, CINOXEHHbIX BOAOHACHILEHHBIMU IIMHUCTBIMWU TPYHTaMu, crieayeT
BbINOMHATE C  MPUMEHEHUEM  XapaKTePUCTMK, COOTBETCTBYIOLIMX KaK [OpPEHUMPOBaHHOW, Tak W
HeOpeHMPOBaHHOW NPOYHOCTM FPyHTA.

11.2.5 [Ina BTOpOW rpynnbl NpeaenbHbIX cocTosiHUA (SLS) gomkHbl BbiTb paccMOTpeHbl cneayowme
MPOEKTHbIE CUTyaLuK:

- nepemelleHne MaccuBa rpyHTa, CharalwLllero OTKOC, KOTOpOe MOXET Bbi3BaTb HEAOMYyCTUMbIE
Aecdopmaummn yaepuBarLLMX KOHCTPYKLNIA;

- nepemMelieHne mMaccumBa TrpyHTa, Clarawwero OTKOC, KOTOpoe MOXeT HapywuTb YyCnoBUA
3KCnyaTaynn coceaHux COOpy)KGHI/IVI, gopor, KOMMyHI/IKaLI,VIIZ.

11.2.6 PacyeTbl obLien n MecTHOM YCTOMYMBOCTU OTKOCOB CMEAYET BhINOSHATL B COOTBETCTBUM C
8.6.3 ona npegenbHbix coctosHun GEO, npumeHss npyv 9TOM MPOEKTHbIM NoAXo4 2A, B KOTOPOM
NMPUMEHSAITCA YacTHble KO3 PULMEHTBI HAOEXKHOCTM ANA NPOYHOCTHBIX XapaKTEPUCTUK FPYHTA, HE PaBHbIN
1,0, 1 YacTHbIN KO3 PULMEHT HaAEXHOCTU ANA yYAEeNbHOro Beca rpyHTa, pasHbin 1,0.

Takve pacyeTbl MOryT GbiTb BbINOMHEHbI METOAOM TEOPMM NPEneNlbHOrO PaBHOBECUSI UMM METOLOM
KOHEYHbIX 3MIEMEHTOB C MPUMEHEHWEM YMpYro-nnacTUYeckux Mogenen rpyHTa u npouenypbl CHIDKEHUS
MPOYHOCTHBIX XapaKTePUCTUK.

11.2.7 B pacyetax YCTOMMMBOCTW, OCHOBaHHbIX Ha Teopuu npedenbHOro pasBHOBECUS,
paccMaTpMBaeTCA CXema CMeLLEeHMs HEKOTOPOW YacTu MaccuBa rpyHTa MO MOBEPXHOCTU CKOJSIbXEHUsI, Ha
KOTOpPOW KacaTerbHble HanpshkeHWst AOCTUraltoT 3Ha4YeHWU NpeaenbHOM CABUrOBOW Mpo4vHocTW. [pu 3aToM
HeobXx04MMO 1ccrefoBaTh paBHOBECKE CABUrAaEMON YacT! MaccuBa, OrpaHNMYeHHOrO 3TON NMOBEPXHOCTbIO.

Kputepuii obecneveHns Tpebyemow cTeneHn HaOeXHOCTM - YacTHbIM KOIMUUMEHT mMogenw,

HasblBaeMbli KO3(PULMEHTOM YCTOMYMBOCTM Tz, KOTOPbIA AN BbIOPAHHOW NOBEPXHOCTU CKOSBXEHUS

onpegenseTcs OTHOLEHMEM CABUIOBOM MPOYHOCTU FPYyHTA K KacaTesnbHbIM HaNpsSXXeHUAM, AEeNCTBYIOLLNM Ha
3TON NOBEPXHOCTU CKOJTbXKEHUS.

11.2.8 3HauyeHue koadhduLUMEHTaA YCTOWUMBOCTM fsf AONYCKAETCH MPUHWMATb paBHbIM YWCMy, Ha
KOTopoe criegyeT pasgenuTb UCXOAHbIE XapaKTepHble pacyeTHble 3HaYeHWs MPOYHOCTHBLIX MokKasaTenewn

1 1 - - -
rpyHta t29 T m €7 mnm €41 , 4TOGbI FPYHTOBLIN MAaCCUB, OrpaHUYEHHbIN BblIGPaAHHOW MOBEPXHOCTLIO
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CKOIbXXeHuA, nepeLuen B COCToAaHMe npenefnibHoro paBHoBECUA.

11.2.9 PacyeTHbIn K0athdMLUNEHT YCTONYMBOCTMN OTKOCA crneayeT HaXxoauTb Kak MUHMManbHoOe 13 Bcex
3HaYeHWn, MOSYYEHHbIX ANs BCEX BO3MOXHbIX MOBEPXHOCTEN CKOMNbXeHusd. KoadhdpuumeHT yCTOM4MBOCTHU

oTkoca ¥z OOmKkeH OblTb Oonblie WM paBeH HOPMUPOBAHHOMY AOMYCTUMOMY 3HAYEHUIO [k_gf 1s
onpegensemomy no CIM 116.13330 .

CnepyeT obpallaTb BHUMaHWE Ha TO, YTO AOMYCTUMbIE 3HAuYeHUsi [ | 3aBUCAT B TOM uuclie OT
YPOBHS OTBETCTBEHHOCTM paccMaTpuBaeMowm NpoeKkTHoM cutyaumm (11.2.11).

11.2.10 MNpwn BbIGOpPe MeToAa pacyeTa YCTOMYMBOCTM OTKOCA HEOBXOAMMO yuuTbiBaThb crnegytoLiue
hakTopbI:

- HEOAHOPOAHOCTb OCHOBAHUA,

- cbvmprau,mo N pacnpegeneHne nopoBoro gasrieHNA BoAbl,

- BHELWWHMNE Harpy3ku, /J,eIZCTByIOLLI,VIe Ha OTKOC UJ NOBEPXHOCTb 3eMJ1U;

- ANNTENbHOCTb MPOEKTHbIX CVITyaLI,VIVI;

- BO3MOXXHOCTb U3MEHEHMS1 MEXaHUYECKNX CBONCTB FPYHTOB BO BpEMEHMW;

- BO3MOXHbII MeXaHU3M paspylueHust (KpyroBasi WM HeKpyroBasi MOBEPXHOCTb CKOIbXXEHUS,
TeyeHune);

- BOSMOXXHOCTb BO3HUKHOBEHUA BEPTUKAJIbHbLIX TPELLNH (3a|<on03).

11.2.11 B cnydyae pacnonoxeHuss BONU3M MNPOEKTMPYEMOrO OTKOCA COOPYXEHUS unu obbekTa
WMHMPACTPYKTYpbl CnegyeTr pacCMOTpeTb BO3MOXHblE MEXaHu3Mbl MOTEPUM YCTOMYMBOCTM C  YYETOM
COOTBETCTBYIOLLEN HArpy3kM Ha OCHOBaHME W 4YacTHbIX KO3(MULMEHTOB HaLEXHOCTU MO Harpy3kam OT

COOpYXXeHus cornacHo pasgeny 8. [Jonyctumble 3Ha4eHus [k_gf] ONA Taknx NPOEKTHbIX cUTyauun criegyet
HasHa4yaTb B 3aBUCUMOCTU OT YPOBHSI OTBETCTBEHHOCTU COOPYXEHUS.

C y4eTOM 4acCTHbIX KOGCbeI/ILI,I/IeHTOB HaAeXHOCTU NO OTBETCTBEHHOCTU COOPYXEeHUA MOBEPXHOCTU
CKOIbXeHud, 3aTparnearolime CoopyxeHne, MOryT okasatbCcA Hanbonee onacHbIMU.

11.2.12 T[pyHTOBbIN MaCCMB, OrPaHWYEHHbIN MOBEPXHOCTLIO CKOMbXEHUs, B MeToAax Teopuu
npegenbHoOro paBHOBECUs crnegyeT paccMmaTtpuBaTb Kak TBepaoe Terno WAM HEeCKONMbKO TBepAabiX Ten
(oTcekoB), caoBuraembix OAHOBpeMEeHHO. B 3aBucMMOCTVM OT npeanonaraemMoro MexaHusma paspylleHus
MOryT paccMaTpyBaTbCs MOBEPXHOCTU CKOMBbXEHWS pas3HoW OpMbl: NIOCKME, KpyrmouunMHapuyeckie, B
BMae norapudmMuyeckon cnupanu unu Gonee crnoxHble. [paHuUbl Mexay OTcekamy MNPUHMMAIOT, Kak
npaBumno, BEPTUKANbHbLIMU UM HAKIOHHBIMMU.

Ecnn rpyHTOBbLIM MaccuB, cnaratlWun OTKOC, OTHOCUTENbHO OOHOPOAEH W  M3OTPOMEH, TO
ponyckaeTca npuHMMaTb MIOCKUe unn KpyrnounnunHgpuyeckme noBepXHOCTU CKOJbXEeHUA. Kpome TOro,
Takme npocTble OpMbl MOBEPXHOCTU CABMra MnoO4YTM BCerda Lenecoobpas3Ho paccmartpueatbh AN
npegBapuUTenbHOro aHanmnsa ycTtonyMBoCTU OTKOCA.

B cnyyae oTKkOCOB, crnaraemblX FPyHTamu, 3HAYUTENbHO OT/MYAWMMUCS CBOEN MNPOYHOCTLIO,
cnepyet obpawate ocoboe BHUMaHWe Ha Haubornee cnabble crnow. lNpu 3TOM, Kak npaswuno, crnegyet
NPOBOAUTL pacyeT C MOBEPXHOCTSMU CKOMBXEHUsI MPOU3BONbHON  hopMbl.  DPopMy  KPUTUUECKUX
NOBEPXHOCTEN CKOMbXEHUSI B TakUX Crnyyvasix crnedyeT onpefensTb Ha OCHOBaHWM UTEPaLMOHHbIX
anropuMTMOoB.

11.2.13 B OGOnbLUMHCTBE MNpPaKTUYECKUX ChnydyaeB pacyeTbl YCTONYMBOCTM OTKOCOB [OMycKaeTcd
BbIMOMHATL B MJIOCKOM MOCTaHOBKE (3agadya nnockon gedopmaumm). Ecnm ydeT npocTpaHCTBEHHOCTU
MPOEKTHOW CUTyauun SBISIETCS CYLLECTBEHHbIM (DAKTOPOM, criefyeT BbINOMHATE pacyeTbl YCTOMYMBOCTU
paccMOTPEHNEM TPEXMEPHbIX MOBEPXHOCTEN CKOMBXKEHNS.

MpvmeyaHue - MpumepoM MoXeT ObiTb KOTMOBaH MasblXx B MNilaHe pa3MepoB WM TpaHLwes Ans
3axBaTKW CTeHbI B rpyHTe.
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11.2.14 KpyTu3Hy OTKOCOB MpW YCTPOMCTBE KOTMOBaAHOB, 3€MISHbIX BbIEMOK W TpaHLWen cnegyet
npMHUMaTb ucxods wu3 TpeboBaHWMiA TexHukn ©Ges3onacHocTW, He Oornee 3Ha4YeHWW, YKasaHHbIX B
CTpPOUTENbHbLIX HOpMax 1 Npasunax [4].

[na coopyxeHui 1-11 reoTEXHUYECKON KaTeropun gonyckaeTcs NpMHMMaThb:

- NpeaenbHO AOMYCTUMbINA Yron HAKIOHa MOBEPXHOCTU OTKOCA, CIIOXKEHHOMO ChiMyYMMU FpyHTamu,
paBHbIM tZP'];

- gonyctuMmyro BbICOTY HenoaKpensieHHOro BepTUKaribHOro OTKOCa B CBA3HbIX TPyHTax He

npesbiLLatoLLen 2'1-‘1,!1 f"%"I nunu (25'1 Cos (F"I )f["r’x (1—sin f-F"I i, roe "f1- pacyeTHoe 3HaveHue yaenbHOro
Beca rpyHTa.

11.2.15 lNpun npoekTMpoBaHUN OTKOCOB CrieayeT NpoBepsTb, YTO Aedopmauumn rpyHTOBOro Maccuea,
crnarawLero OTKOC, He MOryT HapywuTb YCIOBUS 3KCMfyaTauum COCEAHUX COOPYXEHUW, [Opor,
KOMMYHVKaUWiA. DTy NPOBEPKY CriedyeT BbINOMHATL B COOTBETCTBUM C pa3genom 9.

11.2.16 lNMpn NpoeKkTMpoBaHNM OpraHu3aunmn CTPOUTENbHbLIX paboT cnegyeT yunTbiBaTb BO3MOXHOCTb
UX BNIUSAHUSI HA YCTOMYMBOCTb OTKOCA UMW 3HAYEHME NepeMeLLEHNN.

[MpoeKT opraHmnsaumm CTPOUTENLCTBA A0MKEH 00eCcneyYnTb Takoe NnaHMpoBaHWE U BbIMOMHEHWE BCEX
3emnsHbIX paboT B npegenax M 3a npegenamm nnowagku, 4tobbl Bo3HMKHOBeHMe EXD unm uHoro
NpeaenbHOro COCTOSHWUSE ObINO  KpalHe MarnoBeposiTHO. 3eMnsiHble paboTbl criegyeT BbIMOMHATE €
cobnogeHnem tpedosanun Cl1 45.13330 .

11.2.17 Ecnu yCcTOMYMBOCTb OTKOCA HEe MoATBEPXKOAAEeTCA pacydeToM C 3adaHHOW CTEMEHbO
HaEXHOCTU WNW  MOSTyYEHHbIE pPacYeTOM MNEepeMELLEHMS  OKa3blBalOTCA  HenpueMreMbiMu  Onis
3annaHMpoOBaHHOIO MPUMEHEHUSA NIOWAAKN, B MPOEKTE BO3MOXHO MNPEeAyCMOTPETb MEpOonpuATUS Mo
cTtabunmusauum otkoca. Hanbonee npocTon M 3dEKTUBHBIN CNOCO6 MOBbLILLEHWS YCTOMYMBOCTM OTKOCA -
obpasoBaHue ero paumoHansHoOro Npoduns 3a cHET YNOMNOXEHUs U TeppacupoBaHus (ycTponctea 6epm).

11.2.18 oBepPXHOCTb OTKOCOB, CIyXalux ONIMTENbHOE BPeMS, criedyeT 3almaTtb U UCKYCCTBEHHO
yKpennaTe. [Ins TeppacMpoBaHHbIX OTKOCOB PEKOMEHAYETCS npeaycMaTpmuBaTh APEHAXKHYI0 CUCTEMY.

Mpn HeobGxoaMmoCTU cneayeT YKPEnnsaATb HAKMOHHbIE MOBEPXHOCTM OTKOCA, MNOOBEPXKEHHbIE
noTeHUManbHOM 3po3uu, Ona obecneyeHus Tpebyemoro ypoBHsi Ge3onacHocTu. B cnydae kpennenus
OTKOCOB C MOMOLLIbIO YAEPKMBAIOLLNX KOHCTPYKLUMIA cnedyeT yunTeiBaTb nonoxeHusa 11.3, 11.4.

11.2.19 TpeboBaHUs k NPOEKTMPOBAHNIO U pacvyeTam YCTOMYMBOCTU MPU CTPOUTENBLCTBE MOA3EMHbIX
COOpPYXeHUI Ha onon3HeonacHbIX ckrnoHax npuseaeHsl B CM 116.13330 .

11.3 NMpoekTpoBaHMe orpaxxaeHUn KOTIIOBaHOB
11.3.1 TpeboBaHua HacTosiLLEro noAapasgena pacrnpoCTPaHSIlOTCS Ha NPOEKTUPOBAHUE MOLMOPHBIX
CTEH, CrnyXalMx OorpaxneHuem KOTIoBaHa Mpu CTPOUTENbCTBE MOA3EMHbBIX COOPYXEHUN OTKPbITbIM UMK
Nnony3akpbITbIM CMNOCOGOM.
11.3.2 B kauecTBe orpaxaeHuii KOTNOBaHOB, Kak NpaBumo, cnegyeTt UCnonb30BaTh:

- orpaxgeHusi Tuna "cTeHa B rpyHTe", ycTpauMBaeMble TpaHLLEeiHbIM CnocoboM, 13 BypoceKkyLumxcs
nnu BypokacaTternbHbIX CBal;

- OrpaXkAeHUsl U3 OTAENbHbIX ANIEMEHTOB: MeTanM4yeckux Tpyb, AByTaBpOB, CBali U Mnp.;

- LUNYHTOBbIE OrPaXXAEHUsI pas3fiM4yHOro npoduns;

- OrpaXkAeHusi, ycTpavBaeMble C MPUMEHEHNEM CTPYNHOW UMW MHOW TEXHOMOMUK 3aKPENNEeHNUs rpyHTa;
- OrpaxaeHusi KOMBMHUPOBAHHOIO TUNa.

11.3.3 Bbibop orpaxaaroLmx KOHCTPYKLUIA KOTNOBaHa onpeaenstoT UCXOAs U3 cneayowmx (hakTopos:



kodeks://link/d?nd=901829466&point=mark=000000000000000000000000000000000000000000000000006520IM
kodeks://link/d?nd=5200242&point=mark=000000000000000000000000000000000000000000000000007D20K3
kodeks://link/d?nd=1200095540

CIM 248.1325800.2016 CoopyxeHusi nog3emHble. MNpaBuna npoekTMpoBaHus
Ce00 npasun om 16.06.2016 N 248.1325800.2016
lMpumeHsiemcsi ¢ 01.09.2016
CrtpaHuua 43

- rnyGurHa KOTNOBaHa;

- UHXXEHEPHO-TeonorM4eckoe CTpoeHME NoLWaaku CTPOUTENLCTBA;

- TMOPOreoriorMyeckmne ycrnoausi;

- Hann4ymne B 30He BJTUAHUA 0|<py>Karou.|,e|7| 3aCTp0I7IKVI N MHXEeHEPHbIX KOMMyHMKaLLMVI.

11.3.4 Tpu NpoeKkTMpoBaHMM OrpaxdaroLLmMx KOHCTPYKUWIA KOTNOBAHOB criefyeT paccMmaTtpuBaTth, Kak
MUHUMYM, CrieaytoLLme npeaernbHble COCTOSIHUSA, TpebytoLlme pacyeToB:

- obLas noTepst yCTOMYMBOCTY;

- paspywieHne KOHCTPYKTUBHbIX 3N1IEMEHTOB, HarnpuMmep orpaxneHusa, aHkepa, 00BSA30YHOrO nosica unu
pacnopku, paspyweHne coegnHeHnAa Mmexay gaHHbIMW 3reMeHTaMi;

- COBMECTHOE pa3pyLieHne OCHOBaHUA U 3J1IEMEHTOB KOHCTPYKLU NN,

- nepemeLleHne MOANOPHOM KOHCTPYKLMKM, KOTOPOE MOXET Bbi3BaTb MOTEPID IKCMyaTaLMOHHON
NPUroAHOCTUN 34aHWI N MHXXEHEPHBIX KOMMYHWUKALMIA Ha NpuneratwoLen Tepputopmu;

- HegonycTMas punbTpaLmMs BoObl Yepes OrpakaatoLLyto KOTNOBaH KOHCTPYKLIMIO UM U3-NOA Hee;
- cydpho3nsa rpyHTa Yepes orpaxkaeHue KoTroBaHa Unm ns-nof Hee;
- HEOMYCTUMOE U3MEHEHMWE MMAPOreoNorMyecknx YCroBuii.

CnegyeT Takke paccmaTtpuBaTb BO3MOXHble KOMOMHaUWMM npefenbHbiX COCTOsIHUWA. [penenbHble
coctosHua HYD cnepyeT paccmaTtpuBaTth € yd4eToM pasgena 16, a SLS - ¢ yyetom pasgena 9.

11.3.5 Harpysku Ha nOANOpHbIE CTEHbl W Orpakaalolime KOHCTPYKUMM KOTMOBAHOB, BKIHOYas
AaBrieHve rpyHTa n nogsemMHbIX BOA, criegyeT onpegensTb B COOTBETCTBMM ¢ TpeboBaHusmu CI 22.13330
n CM 43.13330 , vcnonb3ys XapakTepHble pacyeTHble 3HAYeHWs NPOYHOCTHLIX W AedopMauNOHHbIX
XapaKTepUCTVK FPYHTOB B COOTBETCTBUM C paccMaTpuBaemMbIM npegefibHbiM COCTOSIHUEM.

11.3.6 Cne,u,yeT y4utbiBaTb, YTO 3Ha4YeHMe N pacnpenerieHne naBlieHUdA TPpyHTa Ha orpaxaeHue,
3Ha4YeHUA BHYTPEHHUX CUJT B KOHCTPYKUUAX B 3Ha4YUTENBbHON CTEMNEHN 3aBUCSAT OT XKECTKOCTU KOHCprKLI,l/IIZ,
NPOYHOCTN N XECTKOCTU OCHOBaHWUA, NnpupogHoro HaI'IpFI)KeHHO-D,erOpMMPOBaHHOI'O COCTOAHUNA OCHOBAHUA U
nocrnengoBaTtesibHOCTU BbIMOJIHEHUA pa60T.

Mpn NpoeKTUpPOBaHUKM OrpaXKAeHUN KOTMOBaHOB 06sA3aTenbHO criegyeT paccmaTpuBaTth BCe Kak
[ONTOBPEMEHHbIE, TaK U KpaTKOBPEMEHHbIE NMPOEKTHbIE CUTYaLMK U UX CLieHapuu.

11.3.7 Mogenu gnsi pacyeTa orpaxgeHuii KOTIIOBaHOB criedyeT CTPOUTb Ha OCHOBaHUKM TpeboBaHUn

CI 22.13330 . PacyeTtbl gedopMaunii nnm BHyTPEHHMX YCUINWIA B MOAMOPHBLIX KOHCTPYKUMSIX JONyCKaeTcs
BbINONHATL NyTEM peLleHUs KOHTaKTHOM 3aZlayn Unu YUCNeHHOro MoaennupoBaH1sa 3agadv CrnoLwHon cpeapl
0 B3aMMOOENCTBUN OrpaxaeHus KoTnoBaHa v npunerarpLero rpyHToBoro Maccusa.

XapaKTeprle pac4yeTHble 3Ha4YeHUA NPOYHOCTHbLIX WU ,El,e(bopMaLl,I/IOHHbIX XapakTepucTtuk rpyHTOB
cnenyet NnpMHUMaThb B 3TUX pacyeTax B 3aBUCMMOCTU OT BuAa npenesibHOro COCToAHuA, Onda KoToporo ux
npoBOAAT. PacueThl cneanyeTt BbINOJMIHATE C  y4EeTOM 3TanoB 3KCKaBauuu TpyHTa B KOTIiOBaHEe WU
nocnenoBaTtesibHOCTU YCTaHOBKU yaepXnBakoLnx KOHCprKLJ,I/IIZ (aHKepOB, pacnopok, ANCKOB ﬂeperbITMVl).

11.3.8 lpn NpoekTMpoBaHUN OrpaKAeHUN KOTOBAHOB CrieflyeT yuyuTbiBaTb AEWCTBYIOLME Ha HUX
HarpyskM u BO3OENCTBWS, BO3HMKAKOLWME B YCMOBUSIX CTPOUTENbCTBA M dKchfyatauun (B TOM 4ucne ot
CKNagnpoBaHUs MaTepuarioB U BeCa MeXaHW3MOB), a TakKe BO3AEVCTBUSA OT 3rIeMEHTOB, OMMPAaOLLMXCA Ha
MOAMOPHYIO KOHCTPYKUMIO, UMW 34aHWUIN 1 COOPYXEHWI, PacronoXeHHbIX B HENOCpeaCTBEHHOW 6nnsocTu oT
Hee.

11.3.9 MNMpu aHanuse obLen yCTOMYMBOCTU NOANOPHON KOHCTPYKUUN CriefyeT NPUMEHATb pacyeTHble
noaxodbl, usnoxeHHole B 11.1. B ob6asatenbHOM nopsiike [OOIMKHblI OblTb PacCMOTPEHblI MPOEKTHbIE
cuUTyauuu, cBsidaHHble ¢ obLWmMM caBurom (pucyHok 11.1) nnu onpoknaeiBaHmem (pucyHok 11.2B).
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a) - ANs KOHCOMbHBIX CTEH; 6) - ANA CTEH C PACNOPHbIM KPENMEHUEM; 8) - AN CTEH C aHKEPHBLIM KPensieHnem
PucyHok 11.1 - Cxembl noTepmn obLLen yCTONYMBOCTH
11.3.10 'nybuHa 3agenku nNoamnopHOM CTEHblI HWXE AHA KOTNoBaHa AOMkHa ObiTb BbiOpaHa Takum

obpa3om, 4Tobbl paspyLueHne OCHOBaHMSA MpW NOBOPOTE CTEHbl BbINO HEBO3MOXHO. HEBO3MOXHOCTL CXeM
paspyLueHus, npuBegeHHbIX Ha pucyHke 11.2, cnegyeTt NpoBepsiTb pacyeToMm.
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PucyHok 11.2 - CxeMbl pa3pyLLeHUs Npy HeJoCTaTOUHOM 3a4ernke orpaXaeHnst KoTnosaHa

11.3.11 Pac4eTtom cnegyeT NoATBepAUTb OTCYTCTBME BO3MOXHOCTU paspyLUeHUs] KOHCTPYKTUBHbIX
3NeMeHTOB OrpaxaeHns KoTnoBaHa u yaepxusaroLmx KOHCTpykuun (STR) B cooTBeTCcTBUM € pa3sgernom 15.
Mpy 3TOM OOMXHbI ObITb, KAK MUHUMYM, PACCMOTPEHbI MPOEKTHbIE CUTyauun, NpUBELEHHbIE Ha PUCYHKEe
11.3.

PlllcyHOK 11.3 - npoeKTHbIe cutyauumn, COOTBETCTBYHOLLME pa3pyLUEHNIO KOHCTPYKTUBHbLIX 3NTIEMEHTOB

11.3.12 Ecnn orpaxgatrowas KOHCTPYKUMSA KOTROBaHa BOCMPUMHMMAaET BepTUKalnbHble Harpysku, TO
HecyLas cnocobHOCTb MO IPYHTY AOJMKHA ObITh NPOBEPEHA B COOTBETCTBUM C TpeboBaHmusimm CI1 24.13330 .
Mpn aTom cnegyeTt yunTbiBaTb COOCTBEHHbBIA BEC OTPaXAEHWUS] KOTMOBaHa, a Npy aHKEPHOM KpenneHuu -
TakKe AOMNOMHUTENbHYK BEpPTUKamNbHYIO COCTaBMSAOLWY YCUWMIA B aHkepax B COOTBETCTBMM C PUCYHKOM
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PucyHok 11.4 - Pa3spylieHne 0CHOBaHUS OT BEPTUKaNbHbIX HAarpy3oK Ha orpaxgeHue KoTnoBaHa

11.3.13 MNpn npoBegeHMn pacyeToB OrpakaeHui KOTNOBaHOB CriedyeT BbIMOMHATbL pacyeT Ha ocoboe
coyeTaHve Harpys3ok, BO3HMKaloLee npu cryvYanHom nepeyrnybneHum kotnosaHa unu npu nepebope rpyHTa
npu ycTponcTBe 3emMnsiHbiXx 6epm. B pacuyetax pekomeHayeTcs MpUHMMaTh 3HadveHue nepeyrnybneHvs He
meHee 0,5 m. Pacdetbl gns ocoboro coyeTtaHusi Harpy3oK BbIMOMHAKT TOMbKO MO MNEpBON rpynne
npegenbHbIX COCTOSIHUA C MPUMEHEHUEM HOPMAaTMBHbIX 3HAYEHWUW Harpy3ok M XapaKTepuUCTWK FpyHTa B
cootBeTtcTBMM ¢ CIM120.13330 .

11.3.14 B cnyyae Hanuuusa B reonorm4eckoM paspese rpyHToB, NPOSBNAOLLMX NYYUHUCTbIE CBONCTBA,
Ha rnybuHax, MeHbLUMX rNyOuHbI KOTNOBaHa, B pacyeTax criedyeT yyuTbiBaTb BIMAHME CUIT MOPO3HOTO
ny4yeHus.

11.3.15 B cnyyae HaxoxgeHus mnoA3eMHbIX BOAOHECYLUMX KOMMYHMKAUUA B 30HE aKTUBHbIX
Aedopmaunii oT BNUSHMUSA YCTPOMCTBA KOTMOBaHa crefyeT BbIMOSHATL pacyeT orpaxaatowen KOHCTPYKL UK
Ha ocoboe couveTaHuWe Harpy3ok, BO3HMKaloLee Npu aBapunmHoOM nogbeme noasemHblx Bog (EXD): gns
HanopHbIX TPpybonNpoBoAOB - A0 YPOBHS MOAbEMA Ha 3HAYeHWe Hanopa Unu A0 NAaHUPOBOYHOW OTMETKU
3eMIn, A4S HEHaMNopHbIX - OO OTMETKU Bepxa TpybonpoBoda. PacyeTbl ons ocoboro coveTaHusi Harpysok
BbINONHAT TOMbKO NO MEpBON rpynne npefenbHbIX COCTOSHUN C NPUMEHEHUEM HOPMAaTMBHbIX 3HaYeHUN
Harpys3oK 1 xapakTepucTuK rpyHTa B cootseTcTum ¢ CI120.13330 .

MprmeyaHus

1 Mpwu pacyeTe Ha ocoboe coyeTaHMe Harpysok, Bbl3BaHHOE aBapUNHBLIM HapyLLEeHWEM BOOOHECYLMX
KOMMYHMWKaLMIA, TMapocTaTMyeckoe AaBfeHne MOXET BO3HMKaTb TOSIbKO B MPOHMLaeMbIX rpyHTax (Meckw,
cynecu, rpaBUAHO-TanNeYHUKOBbIE Y FTOPOACKME HACLINW U AP.) U HE MOXET BO3HUKATb B MMUHUCTLIX FPYHTaXx.

2 B cnyvae oOTcyTCTBMS MOACTUNAOLWEro BOAOYMOPHOIO Crosi MpYM MpPOpbiBE BOAOHECYLUEN
KOMMYyHMKauum Bogbl OyoyT uNbTpOBaTb B HWDKENEXalime TPyHTbl, MpU 3TOM pacnpeaenstbCs Mo
nnowaan. CooTBETCTBEHHO B TaKOM Criy4ae crnefyeT He yuuTbiBaTb rMapocTaTuydeckoe AaBrieHue no Bcen
BbICOTE CII0S1 MPOHULL@EMOTO FPYHTa HWXKE MOTEHLMANbHOIO MecTa MpoTeYkW, a OrpaHMyMBaTh 3Ty BbICOTY
3Ha4yeHneM nopsgka 3-10 m.

11.3.16 lNpwn ycTponcTBe TpaHLLENHbIX CTEH crieayeT NpoBepsTb pacyeToMm (B criyyae 6GeToHUpoBaHUS
Cpasy HecKOmbKMX COMOKMPOBaHHbBIX 3axBaTOK) UMK NoATBepX4aTb COMOCTABMMbIM OMbITOM YCTOMYMBOCTb
CTEHOK TpaHLUEeWn, 3anoSfIHEHHbIX TUKCOTPOMHbLIM PacTBOPOM. [1pu BbINOMHEHMM TaKMX pacyeToB crnegyet
YyUuTbIBaTb HanmMume Harpy3ok TEXHOJOrMYeckoro obopyaoBaHusi, a Takke 34aHuWA U COOPYXKEHWUA BONM3u
TpaHLen.

11.3.17 3HauyeHus npedenbHO AOMNYCTUMbIX OedopMauuin OrpaxaeHui KOTMOBaHOB criegyeT
yCTaHaBnMBaTb C y4eTOM NpeferibHO AoNyCTUMbIX AedhopMaLnin OKpyXatoLLen 3acTponku (cm. 9.9).
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11.3.18 OrpaxgeHnsi KOTNOBaHOB, yCTpauBaemble cnocobom "cTeHa B TrpyHTe", Haubornee
pauuvoHarnbHO npegycMaTpuBaTh NpU CTPOUTENBCTBE:!

- B CJIOXKHbIX MHXEHEPHO-TeoJIormM4eCknx un rmngporeosiorm4ecknx ycrioBuAax, npu BbICOKOM YpOBHE
noa3eMHbIX BO;

- B YCMNOBMSX MMOTHOW FOPOACKOW 3acTpPOWKM BONU3N CyLIECTBYIOLMX 34aHWK, COOPYXEHUN U
NnoA3eMHbIX KOMMYHUKaLNIA;

- NOA3EeMHbIX COOpYXeHun cnocobom "ceepxy BHU3".

[MpoekTnpoBaHMEe KOHCTPYKUUN, YyCTpamBaeMbiXx CMOCOOOM "cTeHa B rpyHTe", pekomeHayeTcs
BbIMOMHATb C YYETOM MOMOXEHWUI CTaHAapTa opraHnsauum [5 .

11.3.19 [llpn nNpPOEKTMPOBAHUM OrPaKAEHUA KOTNOBAHOB, KOrga CTPOUTESNbCTBO MOXET OKasaTb
HeraTMBHOE BNUsHME Ha Onuanexaiwme 3gaHus, HeobxoanmMo yunTbiBaTb (PaKTOp BO3MOXHOW NPUOCTAHOBKM
cTpoutenbcTBa. COOTBETCTBEHHO, BCE MPOMEXYTOYHbIE CTaguM BO3BEOEHWS MOA3EMHOIO COOPYXKEHUS
Heo6xo4MMO NPOEKTMPOBATL C Y4ETOM pacyeTOB MO BTOPOW rpynne npeaeribHbIX COCTOSHUNA.

11.4 NpoekTUpoBaHue yaepKMBarLWMX KOHCTPYKLUNA
11.4.1 OrpaxgeHnss rnybokmx KOTMOBAHOB crefyeT, Kak NpaBumo, 3akpennsaTb OOHUM  unn
HECKOMNbKUMM ApyCamMu FPYHTOBbLIX aHKEPOB, BPEMEHHbIX PacrnopoK UMM MOCTOSIHHBIX AWCKOB MEPEKPbITUNA.
Ymncno sipycoB 1 KOHCTPYKTMBHbIE NapamMeTpbl yAepKUBAKOLWMX KOHCTPYKUUIA crieayeT onpeaensTb pacdeToM
B 3aBMCMMOCTM OT TrNyOuHbI KOTIOBaHa, KOHCTPYKUMM OrpaaeHWusl, FPYHTOBbIX YCIOBWIA W YCIOBUIA
OKpY>XatoLlen 3aCTPONKN.

11.4.2 Ycunnsa B yaepXmnBarwLWnX KOHCTPYKUUAX crnieayeT onpenendatb Ha OCHOBaHMM COBMECTHOIo
pacyeTa orpaxneHua KoTrnosaHa U npunerarowero MmaccmBa royHta B COOTBETCTBUM C 11.2.

11.4.3 TpoekTMpoBaHue yaepKMBatoLWMX KOHCTPYKLUUIA C MPUMEHEHUEM FPYHTOBLIX aHKEPOB cnegyet
BbINOMHATL N0 pasgeny 12.

11.4.4 BpemeHHble pacnopHble CUCTEeMbl MOFyT COCTOSITb W3 COBCTBEHHO FOPU3OHTANbHbIX WK
HaKIMOHHbIX PacnopoK, 06BA30YHbLIX NOSICOB, NOAAEPKUBAIOLLMX BEPTUKAMbHBLIX OMOP, CBS3EN XKECTKOCTU.

I'IpM pac4yeTe afieMeHToB BpeMeHHOVI pacnopH0|7| CUCTEMbI HEOOX0ANMO y4yuTbiBaThb!:
- MPOCTPAHCTBEHHOE MOJIOXEHNE ANIEMEHTOB CUCTEMbI;
- HaKIMOH pacnopHbIX 3J1IeMEeHTOB CUCTEMbI,

- KOHCTPYKTMBHYIO CBSI3b PacropoK C OrpaxAeHMeM KOTMOBaHa M KOHCTPYKUMSIMU, B KOTOPbIE OHU
ynupatoTcs;

- TeMnepaTypHO-KIMMaTU4eCKMe BO3AENCTBUS;
- HanM4uune crnyyarHbIX NPOrNMBGOB U SKCLIEHTPUCUTETOB.

11.4.5 PacyeT u NpOEKTUpPOBaHUE MeETaNfIMYECKMX INEMEHTOB PacMoOpHbIX CUCTEM criegyeT
BbINONHATL B cooTBeTcTBMU ¢ CI1 16.13330 , a xkene3obeToHHbIX anemeHToB - no CI163.13330 .

11.4.6 PacnopHyto cuctemy crnegyeT Bbibupatbe ncxoast us tpebosaHuii obecnevyeHns NpoYHOCTU U
YCTOMYMBOCTM OFpadkAaloLLen KOHCTPYKLUUW KOTMOBaHa, a Takke C y4eTOM HeNpeBbllEHUS nNpeaeribHoO
AonycTUMbIX AeddopMaLMn COOPYXEHUI OKPYXKatoLLLe 3aCTPONKN N MHXXEHEPHBIX KOMMYHUKaLA.

11.4.7 Mpw NpoeKkTMpoBaHNN PacnopHbIX CUCTEM KOT/IOBAHOB B MPOEKTHLIX CUTYyauusX, Koraa oTMeTKM
Bepxa NoAmnopHbIX CTEH UMY MOBEPXHOCTU FPYyHTA CYLLECTBEHHO pa3nuuyalroTcd B npegernax CTpouTensHOM
NNoLaakM Unm ecTb OTNNYMSA B Fr€0NOrM4eCcKOM CTPOEHUM Y MPOTUBOMOMOXHBLIX PaHWUL, KOTNOBaHa, pacyeT
cnegyeT NpoBOAUTbL C MPUMEHEHMEM MOAENEN, YYUTBLIBAIOLLMX OTCYTCTBUE CUMMETPUN.

11.4.8 YCTONUMBOCTb Kak pacrnopHOM CUCTEMbI B LIESIOM, TaK U €€ OTAESNbHbIX 3NEMEHTOB AOSMKHA
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6bITb 0becneveHa pac4eToM. YCTONYMBOCTb INIEMEHTOB PACNOPHOW CUCTEMBI CredyeT NPOBEPATb pacHeETOM
Ha NPOAObHO-MONEPEYHbIN N3rnb ¢ yyetom TpeboBaHuii 11.4.5.

Ons YMEHbLUEeHUA CcBOOOAHOM ANVHbI 3NIEMEHTOB pacnopHon CUCTEMBbI B NPOEKTE Npu HeobxoaumMocTn
crnegyet npegycMmartpuBaTtb yCTpOVICTBO BPEMEHHbIX BEPTUKAJIbHbIX ONOpP Ui AOMNOJTHUTEJ1IbHbIX CBA3EMN.

11.4.9 Tpun NpoOEKTUPOBaHMM BPEMEHHbBIX PAcMOPHbIX CUCTEM TpebyeTcst BbINOMHATL pacyeTbl ANis
cLueHapveB, COOTBETCTBYIOLMX KaK CTaaMsM 3KCKaBaLMKM KOTNOBaHa, Tak M CTagusaM AeMOHTaxa pacnopok
nocne Bo3BeaeHUSA NOCTOSHHbIX KOHCTPYKLMNA.

11.4.10 O6GBA30YHbIE NOSICA pacnoOpPHOW CUCTEMbI CrielyeT pacCcunUTbiBaTh Kak MHOronponeTHble 6anku
C nogaTtnuebiMM OMOpaMm B MeCTax PacronoXeHWs pacrnopoK WU HaKIMOHHbIX MOAKOCOB. [1poeKkTHble
peLleHns 0OBA30YHbIX MOSICOB OOIMDKHbI MpedycMaTpuBaTbh HaAEXHYH CBA3b PACMOPHbIX 3MEMEHTOB C
orpaxgeHnem KoTnoBaHa.

11.4.11 Mpwn NpoeKkTNpoBaHNMN pacnopHbIX CUCTEM CreayeT yunTbiBaTb TeMnepaTypHO-KNuMaTn4eckme
BO34encTBusA. PacdeTHble 3Ha4YeHns TemnepaTypHbIX BO3OENCTBUI criedyeT onpeaenstb B COOTBETCTBUN C

CI 20.13330..

11.4.12 [ns npoekTMpyemoro noA3eMHOro COOPYXeHUs 3-1 reoTeXHWYECKOW KaTeropum criegyer
NPOBOAMTbL pacyeT Ha aBapUNHbIA BbIXOA M3 CTPOst ogHoro M3 anemeHtoB EXD. [1na oco6o 0TBETCTBEHHbIX
3N1EMEHTOB PacCMoOpHON CUCTEMbI, BbIXOL4 M3 CTPOS KOTOPbIX MOXET MPUBECTU K KaTacTpoduUyecKum

nocnencTteuAamM, B NPOEKTe cneayeT npeaycMmatpuBatbh npeanucbiBarOle Meponpuatmna, MUCKndawuimne
TaKyt0o BO3SMOXXHOCTb.

12 MNMpoeKkTupoBaHMe rPyHTOBbLIX aHKEPOB
12.1 TlonoxeHus HacTosLLEro pasferna OTHOCATCS K MPOEKTUPOBAHWIO BPEMEHHbIX UM MOCTOSHHbIX
FPYHTOBBIX aHKEPOB, MPUMEHSAEMbIX A1 PELLEHUS Cneayowmnx 3agaq:
- yoepxaHue nognopHbIX KOHCTPYKLUN;
- obecneyeHne yCTON4YMBOCTH OTKOCOB, KOTIIOBAHOB W BbIPabOTOK B IPYHTE;
- BOCNpUATNE CUM BCMNIbITUSA, AENCTBYIOLWNX HA NOA3EMHbIE COOPYXKEHWS.

MprmeyaHus

1 rpyHTOBbIe aHKepbl, Kak npasuiio, NpuMeHnMbl B TpyHTax BCe€X BUOOB, 3a UCKIHOYEeHNneM cnabbix
TMUHUCTbIX, OpraHo-MUHeEpPalibHbIX N OpraHN4YeCKnx.

2 Ha ropoackmx Tepputopusix B YCIOBUSIX CTECHEHHOW 3aCTPOMKM MPU YCTPOWUCTBE KOTMOBAHOB
pEeKOMeHAyeTCs NPUMEHSTb BPEMEHHbIE aHKePbl C N3BrekaemMon cBO6OJHON TSron.

3 MNocTOsIHHbIE aHKepbl MOTYT BbITb NPUMEHEHbI AN 3aLLMTbl COOPYXXEHUA OT BCMMbITUS, B Ka4ecTBe
OMON3HEYAEPKMBAIOLLMX KOHCTPYKUUA, a Takke B MPOYMX CUTyauusix, Koraa YCTPOMCTBO UHbIX
YAEPXKMBAOLLMX KOHCTPYKLUIA HEBO3MOXHO UMW HEXeNaTenbHO.

12.2 [Ona cuctem aHKepoB W OTAesibHbIX aHKepoB HeobxoaMmMo paccmMmaTpuBaTtb crnegywuine
npeneifibHble COCTOAHNA N UX COYEeTaHUA:

- 06pbIB TAMM MM pa3pyLleHne rofioBHON YacTu aHKepa;

- fedpopmaumsi Unu Koppo3nsi rosIOBHOM YacTU aHKepa;

- paspyLLeHne No KOHTaKTy KOPHSA MHBEKLUMOHHOIO aHKepa C rpyHTOM;

- paspyLUeHne CLenneHns TArM MHbEKLMOHHOMO aHKepa ¢ MaTepuariom KOpHS;
- pa3pbIB TAMW aHKepa;

- noTtepd obuen yCTOW—IMBOCTI/I COOpYyXeHNa BMeCTe C aHKkepaMu;
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- ocnabneHne HaTsXeHUs aHkepa 3a cveT HonbLUMX NepeMeLLeHUn roNoBHOW YacTu, Non3yyectu u
penakcaumm HanpsXKeHun;

- paspyLleHne KOHCTPYKLMiA, BbI3BaHHbIX aHKEPHBIMU YCUITUSIMU;
- B3aMOJEeNCTBME rPynn aHKEPOB C IPYHTOM OCHOBaHUSA U NMPUMbIKAIOLLMMK COOPYXKEHUSIMM.

12.3 lMpu BbLIGOPE NPOEKTHBLIX CUTyauUUA U CUeHapueB, AN KOTOPbIX HEOoBXoAMMO BbIMNOMHATL
pac4yeTbl, cneayeT y4YnuTbiBaTh:

- BCe 0COBEHHOCTM BO3BEAEHUSI COOPYXEHUS U NOCNeaoBaTeNbHOCTb CTPOUTENbHBIX PaboT;

- BCE OXXMOaemble CUTyaL MK, BO3HMKaOLLME B NPOLIECCe 3KCMyaTaunm Noa3eMHOro COOPYXEHUS,
- BCe npefenbHble COCTOSAHUSA, yKasaHHble B 12.2, a Takke UX coYeTaHus;

- NPOrHO3NpyeMble YPOBHU NOA3EMHbIX BOJ, a Takke Hamnopbl B HUKHUX FOPU30OHTaX;

- BO3MOXHOCTb TOr0O, YTO yCunve npeaBapuTenbHOro HaTSXKEHWst U Harpyska npu MUCnbiTaHUM MoryT
0Ka3aTbCsl BbILLE NPOEKTHOM Harpy3Kkun Ha aHKep;

- MOCNeAcTBMA BbIXoAa U3 CTPos Moboro aHkepa (ocoboe coyeTaHne Harpysok).

12.4 lMpun NpoOEKTMPOBaHNM IPYHTOBLIX aHKEPOB CrieayeT y4nTbiBaTb BCE NPOLECCHl B MacCuBe rpyHTa,
KOTOpble MOryT MPUBECTW K CHMKEHWIO Hecyllel CrnocobHOCTM aHKepoB (BOAOMOHWXEHWe, YCTPOWCTBO
noA3eMHbIX BblpaboTok, BUGpaunoHHbIe BO3OENCTBMA U Mp.).

125 B o0cobbix crnyyasix npu nNpoBeAeHWU WHXEHEPHO-reonorMyecknx W3bICKaHUA crnepyeT
npegycmaTpuBaTh BbINOSIHEHUE pa3BefoYHbIX BbIpaboTOK B 30HE NpeanonaraemMoro pacnoriokeHnst KopHew
aHKepoB. 3TO HeoOXOAUMO MPWU CUIIBHOM PasfUuuK reoriorMyYeckMX YCNOBUN B 30HE YCTPOWCTBA KOpHEWN
aHkepoB (0COBGEHHO MpPM UX YCTPOWCTBE Y CKIOHOB M OTKOCOB), @ Takke npu GOMbLUOW ANMHE aHKepoB
(npoekuus B nnaHe 6onee 25 m).

12.6 [Ona npenBapuTeNnbHO HanpsbKeHHbIX aHKePOB TOMOBHAsi 4acTb aHkepa [OIKHa AaBaTb
BO3MOXHOCTb HaTSXKEHWUsI MPSAM UMW CTEPXKHS, MPOBEAEHWUSI UCMbITAHWA HarpyskoW, dukcaumm W, ecnu
noTpebyeTcs No NPOeKTy, ocrnabneHns, CHATUS HaNPsXXEHUs1 U NOBTOPHOTO HATSHKEHMS.

12.7 AHTUKOPPO3MOHHYIO 3aLUUTY aHKepOB CO CTarbHOW TAroM crnegyeT NpoeKkTupoBaTb C y4eTOM
arpeccyBHOCTM MOA3EMHBIX BOAO W TPYHTOB. B kayecTBe CpeAcTB aHTMKOPPO3MOHHOW 3aliUTbl BO3MOXHO
NCMNONb30BaHWEe 3aLUMTHOW OOOMOYKU WIN YBENUYEHWE CEYEHUS TAMM C y4eTOM pas3BUTUS KOPpPO3UU B
3aBMCMMOCTM OT CpOKa 3KCnyaTaumm aHkepa.

12.8 lNpn NpoeKkTMpoBaHMM aHKEPOB crieaQyeT npegycMaTtpuBaTh AMVHY U YrOn HaKoHa aHKepPHON TArm
Takvm 06pa3oM, YTOObI BbIMOSHAMNMCH CriegytoLme YCrnoBUs:

- aHKepHoe ycurnue OOJKHO nepefaBaTbCs Ha OCHOBaHME Ha TaKOM PacCTOSIHMM OT yAepXMBaeMbiX
KOHCTPYKLMI U MaccuBa rpyHTa, Ytobbl HEe CHMKanach YCTOMYMBOCTL MaccuBa OT JAHHOIO BO3AENCTBUS;

- aHKepHoe ycunve OOMKHO NepeaaBaThCs Ha MPYHT Ha AOCTaTOYHOM PaCCTOSIHUM OT CYLLECTBYHOLLMNX
byHOAMEHTOB M COOPYXEHUIA BO N3bexaHne Niobbix HeGnaronpusATHbIX BO3OENCTBUIM;

- Heobxoammo u3beratb H66ﬂaF0ﬂpI/IFITHOFO B3anMMOAENCTBUSA Mexay onunsko pacnonoXXeHHbIMU
3agenkamn T4ar (KOpHﬂMl/I) aHKepOoB.

12.9 B npoekTax aHKepHbIX KPEMmeHnn pekoMeHayeTcs npegycmaTtpuBaTb COOMoAeHNE Cneayowmnx
yKasaHum:

- ry6urHa OT NOBEPXHOCTU rPyHTa A0 Havarna 3ageriku (KOpHsl) aHKepoB A0JPKHA ObITb HE MeHee 4 M;

- pacCTodHMEe B CBETY MeXay aHKepomM u (byHﬂ,aMeHTaMM onuanexawmx 3gaHui OOImKHO ObiTb He
MeHee 2 M, ans NH)XXEHEPHbIX KOMMyHMKaLl,I/Iﬁ - He meHee 1 u;

- paccTosiH/e Mexay aHKepaMu B 30He PacnosioXXeHWsl X KOpHe J0SKHO GbiTb He MeHee 1,5 M. Mpu
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MEHbLUMX  PaCCTOoAHUAX MeXOy OrofioBkamum aHKepoB crneagyet obecneunBatb pekomeHgyemoe
MUWHMMalnbHOE pacCToAaHnEe Mexay KOPHAMU, NUSMEHAA YyroJ1 HaknoHa aHKepoB U X AJNHY,

- eCNn paccTosiHie MeXAy KOpHAMWU aHkepoB MeHee 1,5 M, Heo6xoOMMO B MPOGHBLIX WUCMbITAHMSAX
(12.18) NpoBOAMTL OMbITHYIO MPOBEPKY HECYLLEW CMOCOBHOCTM aHKepOB MPU MX FPYMNOBOM MCMbITAHUA B
KONM4ecTBe Tpex Unu NsTu;

- cnepyet msberatb YCTPOMCTBA KOpPHEW aHKEpOB Mo (pyHOAMeHTamMu OeWCTBYIOLMX 34aHWMNA U
COOpYXeHUWI, a Tarke nog BOAOHECYLLMMU N UHBIMU KOMMYHUKALMSMW, YyBCTBUTENbHBIMY K Aecopmaunsim.
B cny4ae ecnu 310 HEBO3MOXHO, PAcCTOsIHUE B CBETY OT KOPHS aHkepa A0 PyHAAMEHTOB COCEHNX 34aHUN
UNU NOA3EMHbIX COOPYKEHUA N BOLOHECYLLMX KOMMYHWKaLMA OOMKHO OblTb HE MeHee 4 M B [MMHUCTbIX
rpyHTax U He MeHee 6 M B MecYaHbIX M CynecyaHblX rpyHTax. WCknoyeHne cocTaBnsloT COBPEMEHHbIE
34aHMa Ha MNNAUTHBIX WNU CBaWHbIX (PyHOAMEHTax, KOMMYHMKauuu B 3allMTHbIX 00O0nodkax u gpyrue
COOPYXXEHMWS N KOMMYHUKaLIMKN, MarnoyYyBCTBUTENbHbIE K NTOKanbHbIM AedopMaLmnsam;

- cBoOoAHas AnuvHa Tarm aHKepa AOoJnkHa He MeHee 4eM Ha 1-2 M BbIXOOUTb 3a npepnenbl Npu3mMbl
aKTUBHOIo gaBlieHnA (aKTVIBHOVI 30Hb|) B COOTBETCTBMN C PUCYHKOM 12.1.

. D
a— MUHUMANbHO2 PaCcCTOsHUHME OT Kpas
\m?a»meuuﬂ HOTNOBAHA 10 KOPHA
- 3HKepa
4y

PucyHok 12.1 - PekomeHayemMoe pacnosnoxeHue KOpHen aHKepoB MO OTHOLLEHUIO K aKTUBHOW 30He

12.10 B NPOEKTE aHKEPHOro KpenieHua OOJIKHbI ObITb 3agaHbl pacyeTHble 3Ha4YeHuA Harpy3ok Ha
aHKepbl, WWar aHkepoB B rOPU30OHTAJIbHOM U BEPTUKalIbHOM HanpaBleHUAX.

12.11 Tpun NpoeKkTMpoBaHUM aHKEPYEMOro COOPYXEHWUSI Harpysky Ha aHkep crnegyeTt paccmaTpuBaTh
Kak HebraronpusiTHoe BO34encTBueE.

12.12 Tlpu BbLINOMHEHUN pPacYeTOB aHKEPYEMbIX KOHCTPYKUMIA crnegyeT BblOupatb Hambornee
HebnaronpuaTHOE COYETaHUME MUHUMANbHOW U MaKCMMASlbHOW >XECTKOCTM 3IIEMEHTOB, MOAENuUpyoLme
aHKepbl C MUHMManbHLIM U MakCUMarnbHbIM NPeABapUTENbHBIM HaTsKeHeM. [py Ha3HayYeHUn XeCTKOCTU
3M1EMEHTOB, MOLENUPYIOLWLMX aHKepbl, CreayeT yuYuTbiBaTb MX NOAATIMBOCTb, a Takke NpeaBapuTernbHOe
HaTsKeHue.

12.13 Pac4yeTHyo Harpysky Ha aHkep By NPpUMEHsIEMbIA NS yOepKaHUsa orpaxaeHus KoTnosaHa,

Jonyckaetca onpefensatb Ha OCHOBaHUM peLUeHUs KOHTaKTHOW 3ajayn B3auMOAEWCTBUSA MOOMNOPHOM
KOHCTPYKLUMM M NMPUMBbIKAKOLLEro MaccuBa rpyHTa ¢ y4eToM CTagMMHOCTM pa3paboTky KOTNOBaHa M ycunus
HaTSHKEHUA aHKkepa Unu ¢ NpUMeHeHNneM MeToaa KOHEYHbIX 31TEMEHTOB.

12.14 [Onsi OYPOMHBEKLMOHHBbIX W BMHTOBbLIX aHKEPOB HOPMATUBHOE 3HAYEHUE COMPOTUBIIEHUS

BblaepruBaHuio g k (Hecyluet cnocoGHOCTM MO FPYHTY) CriedyeT OnpeaensiTh Ha OCHOBAHWUM PE3YTbTATOB
MPOGHBLIX CTaTWYECKUX MUCMbITAHWA WNKM  COMOCTaBMMOro oOnbiTa. Ha npegBapuTenbHOW cTaguu
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NPOeKTnpoBaHNA 3Ha4YeHne Ra,.i: nonyckaeTcda Ha3Ha4yaTb Ha OCHOBaHUKM pac4yeToB.

12.15 PacuyeTHas Harpys3ka Ha aHkep Fi, kH, He ponxHa npesbllaTb PacYeTHOro 3HaveHus

COMPOTUBIIEHMSI aHKepa BblAepruBaHunio Ra,d , KH:

=R, (12.1)

rne fad creayet onpeaensitb no dopmyne:
Roa=Fap/¥a. (12.2)

B dopmyne (12.2) Y - YacTHbIN KO3PPULMEHT HALEKHOCTU MO COMPOTUBIEHMIO OISt AHKEPOB,

YUUTBIBAKOLLNA BO3MOXHbIE HebnaronpusiTHole OTKMOHEHUS W ycnoBus paboTbl, a Takke CcTeneHb
OTBETCTBEHHOCTM BbIXOA4a aHKkepa 13 CTpos, MpMHMUMaeMbln no Tabnuue 12.1.

MpumevaHne - PakTnveckm koapdUUMEHT HaOeXHOCTM Ya - YacTHbI koachduuMeHT mogenu u

npeacrtaenseT cobon npousseneHvne koapduumneHTa ycnosun pabotbl 1 koadduuneHTa HagexXHoOCTU no
OTBETCTBEHHOCTM.

12.16 TlpyM NpPOEKTUPOBAHUN KOHCTPYKLMW AHKEPHOW TArM MUHUMAIbHO TpebyeMyt pacyeTHYHo

MPOYHOCTb TAMM Ha paspbiB Rf,d (Hecywiaa cnocobHoCTb aHkepa no marepuany Taru, kH) cnegyet
onpeaensTb U3 COOTHOLLEHWS!

Rog=Falvas, (12.3)

roe 3HauveHue Rf,d cnepnyet onpeaensaTtb pacdetom B cootBetcTBum ¢ CIM 16.13330 ;

Yai - YaCTHbIN KO3(MPUUMEHT HALEXKHOCTM MO COMPOTUBMIEHWIO MaTtepuana TArv aHkepa,
NPUHMMAaeMbIli B COOTBETCTBUM C Tabnmuen 12.1.

Ecnun Tdra aHkepa noaBepraeTca UCNbITaHUAM Ha pacTdXeHue, TO Rf,d cneayet HasHa4vaTb no

pesynbTaTam UCTbITaHWii, NPU 3TOM A0MyCKaeTCs NPUHUMATL B cooTHoweHumn (12.3) ¥a s = 1,05.

Tabnuua 12.1

Twun aHkepa MwuHUManbHoe 3HaveHne KoadhuumneHTa
HaZlEXXHOCTU
Ya Tﬂ,f
BpeMeHHbIe aHkepbl CO CPOKOM cnyXObl MeHee 6 mec. - B 1,40 1,05

cnyyae, Korga paspyLUeH/e aHKepa He Bbi3bIBAET OMNacCHbIX
nocneacTBMI AN OKpY>KaloLen MHPaCTPYKTYpbl 1 noaen

BpemeHHble aHKepbl CO CPOKOM Cry0bl 4O ABYX IET - B Cny4ae, 1,50 1,10
Korga paspyLLeHue aHkepa He Bbl3blBaeT OnacHbIX NOCNeacTBui
ONs OKpy>KatoLLen MHPPaCTPYKTYpbl 1 noaen

[MOCTOSAHHbIE M BPEMEHHbIE aHKepbl C ANUTENBbHBIM CPOKOM 1,75 1,15
aKcnryataumu - B criydae, Korga paspyLlleHue aHkepa CBA3aHo
CO 3HauYUTErNbHbLIM PUCKOM AN OKpY>KatoLLen NHPPaCTPYKTYpbI U
6e3onacHocTu noaen
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12.17 B npoekTe aHKepHOro KpenneHns OOMmKHbl BbiTb NpeaycMoTpeHbl TpeboBaHUA No NpoBeaEHMI0
MPOGHBIX, KOHTPOJBHBIX Y MPUEMOYHBIX UCTIbITAHWIA aHKEPOB.

12.18 MNpobHble ncnbiTaHna crieayeT NPOBOAUTL ANS onpeaeneHnst HecyLlei CnocobHOCTN aHKEpPOB B
Hanboree xapakTepHbIX C TOYKU 3PEHMS FeONOrMYECcKOro CTPOEHMSI MecTax Ha MakCMMarnbHO BO3MOXHYIO
paspyLualoLLyto Harpy3Ky, onpeaensiemyo NpovyHOCTbIO PYHTa UM Matepuana aHkepa.

12.19 KoOHTponbHble UCMbITAHWS aHKepoB cnefyeT NpoBOAWUTbL [AMs NPOBEPKU MNPaBMIIbHOCTU
NPUHATBIX B MPOEKTE KOHCTPYKUWUA N TEXHOMOrmM yCTpPOMCTBA aHkepoB Ha Harpysky, B 1,40-1,75 pasa
MPEeBbILLAOLLYI0 PaCHETHYH0 Harpy3ky Ha aHkep B COOTBETCTBMM ¢ Tabnuuen 12.1.

YMCno KOHTPOSbHbLIX MUCMbITAHUIA PEKOMEHAYETCS1 Ha3HayaTb B CRedylLler nponopuum oT obLyero
yuncna aHKepoB:

- 0o 50 aHkepos - 10%;
- 0o 100 aHkepoB - 7%;
- cbiwe 100 aHkepos - 5%.

Yncno KOHTPOMbHbLIX UCMbITAHWIA OOIMKHO ObiTb HE MeHee Tpex AMNs KaXaoro sipyca aHKepoB npu
YCINOBUM HaxoXAeHUsi KOPHEN aHKEPOB B OAHOM UHXEHEPHO-TeONorM4eckoM afieMeHTe.

12.20 MNpuemoyHble NCMblITaHMA aHKEPOB MPOBOAAT B XOAE HATSXKEHWS aHKepoB AS1S MPOBEPKU KX
3KCMIyaTauMoHHOW NPUrogHOCTM Ha Harpysky, B 1,25 pasa npesbllLaloLLyt0 PaCYeTHYIO Harpy3ky Ha aHkep.
lMpueMoYHble ucnbITaHWsa criedyeT NPOBOAWTL AN BCEX aHKePOB, KPOME TeX, Ha KOTOpbIX Oblnv NpoBedeHbI
KOHTPOSbHbIE UCNbITAHUS.

12.21 lNMpwn yCcTpoONCTBE U3BMNEKAEMbIX aHKEPOB HEOOXOOMMO NPOBEAEHME HE MEHee ABYX WUCMbITaHWUI
Ha BO3MOXHOCTb U3Bre4YeHns cB0O6OAHON TSrM aHkepa.

12.22 lpoBegeHne paboT MO YCTPOMCTBY aHKEPOB MOA 3JKCNIyaTUPYEMbIMU COOPYXKEHUSAMU UNK
NOA3E€MHbIMW  KOMMYHMKaUMAMKW  Jonyckaetcsa npu  obs3aTenbHOM  BbIMOMHEHUW  FE€OTEXHUYECKOro
MOHWUTOPWHIa B COOTBETCTBMU C pasgernom 10.

12.23 lpun akcnnyataumm NOCTOAHHbIX FPYHTOBbIX aHKEPOB CMeAyeT, a BPEMEHHbIX - peKkoMeHayeTCs
npeaycMoTpeTb B COCTaBE MOHUTOPWHIA KOHTPOSb 3@ 3HAYEHNAMU YCUMUIA B aHKepax.

12.24 Tlpn nNpPoOEKTUPOBaHMM HeHanpsiraeMblX aHKepoB, MpPUMeEHsieMblX And obecneveHus
YCTOMYMBOCTU COOPYXEHUS OT BCMMbITUA, cnefyeT pykoBoAcTBoBaTbCA ykasaHuamu CIN 24.13330
OTHOCALMMUCS K MPOEKTUPOBaHMIO cBan, paboTaloLmx Ha BblaepruBatoLwmne Harpysku.

13 MpoekTupoBaHue hpyHAaMEHTOB B rMy0bOKNX KOTNOBaHax
13.1 TpeboBaHMa HacCTOSILLEro pasfgena pacrnpoCTPaHslOTCA Ha MNPOeKTUpoBaHUEe (yHOAMEHTOB
30aHUA N COOPYXEHUN C MHOrO3TaXXHOW MOA3EMHOM 4acTbi, YCTpauBaembliX B TyOOKMX KOTroBaHax
OTKPbITbIM, MOMYy3aKpbITbiM WM KOMOMHMPOBaHHBIM crnocobamu, a Takke ux ocHosaHvun. K rny6okum
OTHOCATCS KOTNOBaHb! rnybuHon 6onee 5 M 6e3 yyeTa NpUSMKOB.

MNpumevaHne - KoMOWHMPOBaHHBIN cnNoco® npegnonaraeT OOHOBPEMEHHOE CTPOMTENbCTBO
NoA3eMHOM YacTu nomny3akpblTbiM cnocobom (Mo cxeme "cBepxy BHM3") M HaseMmHoW 4Yactm (no
TpaauLUMOHHOM cxeMe "cHu3y BBepX") Unm no oblLuel cxeme "BBEpPX U BHU3".

13.2 lNpoekTupoBaHMe oCHOBaHWA U DYHOAMEHTOB B rMybOKMX KOTMOBaHax crniedyeT BbIMOMHATbL B
cooTtBeTcTBMM ¢ TpeboraHnamm CI 22.13330 , CIM 24.13330  n HacTosLero pasgena.

13.3 Mpwu npoekTnpoBaHumn pyHOAMEHTOB B rMy0OKNX KOTIIOBaHaxX crieayeT yYuTbiBaTh:

- BOBMOXHOCTb U3MEHEHUA (bI/I3MKO-MeX8HM‘-IeCKI/IX XapaKTepUCTUK rpyHToB NpU X BCKPbITUN 3a CHET
pa3rpys3kum, MmexaHn4eCckunx BO34ENCTBUN, 3aMayYnBaHns aTMOC(bepHI:IMI/I ocagkaMu, npoMopaxnBaHuA,

- pas3nnymne B XapaKTepHbIX pacyeTHbIX 3Ha4YeHUAX D,e(bOpMaLI,MOHHbIX XapaKTepUCTUK rpyHTOB Npun nx
pa3rpys3ke 1 NnOBTOPHOM Harpy>xeHuu;
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- AecbopMauMOHHbIE TMPOLIECChl B OCHOBaHWWM, CBsi3aHHble C €ro pasrpyskoil, pasBUTME 3ITUX
MPOLIECCOB BO BPEMEHMU;

- UISBMEHEHNA NopoBOIro AaBlieHNA B OCHOBaHWM B MNpouecce cTpouTesibCtBa U B HavanbHbIN nepunoa
SKCMnJ1yaTaunu;

- BOBMOXHOCTb nepepayun Ha d)yHJJ,aMeHTbI rOPM30HTalnbHbIX HArpy3ok;

- BMUSIHUE OrPaXXAEHWN KOTNOBaHOB Ha HanpsiKeHHO-A4e(OpPMUPOBAHHOE COCTOSIHAE OCHOBaHUS
PyHOAMEHTOB;

- BMMSHWE YCTPOWCTBA CBaMWHbIX (PyHOAMEHTOB Ha HanpsKeHHO-A4edOopMMPOBAHHOE COCTOSIHWUE
OorpakaeHuin KoTrIoBaHa;

- B3aMMHOE BUSIHNE Pa3HOBLICOTHLIX YacTew NPOoeKTUpyemMblXx OO bEKTOB;

- CTeCHeHHble yCroBus npom3sogcTea pabor.

13.4 Pacuet ocHoBaHuMM M yHOAMEHTOB B rNyOOKMX KOTMOBaHax criegyeT BbINOMHATb NO ABYM
roynnam npegenbHbix coctosHun ULS un  SLS, paccmatpvBass NpoekTHble cueHapwuu, Kak Aans
KpaTKOBPEMEHHbIX, Tak W Ans AONroBPEeMEHHbIX MPOEKTHbIX CUTyauun B nepuogbl CTpPOMTENbCTBA M
JKCnyaTaunm COOpYy>KeHUS.

13.5 BO3MOXHOCTb MNPUMEHEHMS (PyHOAMEHTa TOr0 WAM WHOro TWNa, Kak npaBwuio, creayet
onpegenaTb Ha OCHOBaHWMM pacyeToB no gedopmauunsam. B GonblunHCTBE criyyaeB B ry0boKMX KOTNOBaHax
pekoMeHayTCA yHAaMEHTbI:

- N3 MOHOMUTHBIX (PyHOAMEHTHbIX NANT;

- cBalHble, 06beaNHEHHbIE MOHOMUTHBIM POCTBEPKOM;

- KOMBUHNPOBAHHbIE CBAWHO-MIUTHbBIE;

- Ha NCKYCCTBEHHOM OCHOBaHWU (HanpumMep, 3aKpenneHHOM UM apMUPOBaHHOM).

Bbl60p TMNna ¢>pr,ameHTa B Ka)XOoM nNpoeKkTe [OOJKeH OCYyLWeCTBIATbCA Ha OCHOBaHUU
TEXHUKO-3KOHOMMNYECKOIo CpaBHEHNA BapUaHTOB.

MprmeyaHus
1 TexHWMKO-3KOHOMUYECKOE CpaBHEHWE BAPUAHTOB [OSDKHO Y4YuTbiBaTb CTOMMOCTb MOATOTOBKM
OCHOBaHUSA, yCTPOMCTBA MMOPOU30NAUNK, OpEeHaxa, BPEMEHHbIX KOHCTPYKLUWUA, a Takke OONOSNHUTESbHbIE

3aTpaThbl, CBA3AHHbIE CO CTECHEHHbBIMW YCITOBUAMU CTPOUTENBCTBA.

2 B page cnydaeB B KayecTBe (byHOAMEHTa, a TakkKe HeCyLlel KOHCTPYKUuuM LenecoobpasHo
MCMNonb30oBaTh OrpaXkaeHue KoTnoBaHa Tvna "cteHa B rpyHTe" (TPaHLWEeWHOro TMMna UM u3 CekyLUmMxcs cean).

13.6 I'IpM HannMuMM HWXKe OTMETOK [AHa KOTNoBaHa crabblX WU TEXHOreHHbIX FPYHTOB cneanyert
paccMmaTpumBaTb BapraHTbl UX 3aMeHbl, 3aKpenneHna nnn npopes3kun (byH,D,aMeHTaMI/I.

13.7 TMpun npoekTupoBaHMM yHOAMEHTOB B [NyOOKMX KOTNOBaHax B psiAe cryyYaeB criegyeT
yuuTbIBaTb MOAHATME [HA KOTMOBaHa, CBA3aHHOE C YMeHblLUueHUeM SPAEKTUBHBIX BepTUKanbHbIX
Hanps»XeHU B OCHOBaHUW.

lMogHATHe oHa KoTnoBaHa creayeT yYuTbiBaTh:

- NpU HaNn4nMnm B OCHOBAHUW TMMHUCTBLIX TPYHTOB, CKIOHHbIX K ANUTENTbHBbIM ,ﬂeq}OpMaLWIHM;

- MNpU CTPOUTENbLCTBE MOSY3aKPbITbIM CNocobom Mo cxeme "cBepxy BHM3" C MNpUMEHEHVEM
MPOMEXYTOUHBIX OMOP NEepPeEKPbITUIA.

MpumeyaHus
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1 Cne,u,yeT y4uUTbiBaTb, YTO NOAHATME OHA KOTJIOBaHa NponcxoanTt HepaBHOMEPHO B MnJiaHe, gocTturasa
MaKCuMyMa B LLEHTPE KOTJIOBaHa 1N YMeHbLUaACb K €ro roaHunuam.

2 lMoabem pHa KoTnoBaHa pekoMmeHayeTCcA y4YutbiBaTtb C NOMOLLBbKO YUCIIEHHOro mMoaesrnmpoBaHUA
MEeTOOOM KOHEYHbIX 3J1IEMEHTOB.

13.8 Pacuer no pgecdopmaumsim ocHoBaHuMM U (pyHOAMEHTOB B rNybOKMX KOTNoBaHax cneayet
BbINONHATbL, paccMaTpuBasi COBMECTHYIO paboTy cuctembl "OCHOBaHME - (PyHOAMEHT - COOpyXeHue" ¢
y4eTOM nocregoBaTenbHOCTU Pasrpy3kn U HarpyXeHUs OCHOBaHUS.

XapakTepuCTUKM KECTKOCTM OCHOBaHMS, MPUMEHSIEMble B pacyeTax C MOMOLLbI KOHTaKTHbIX
Mogenewn, cnegyet onpegensite C Y4eTOM MfaHOBOW HEOOHOPOAHOCTM B TeOflorM4EeCKOM CTPOEHMU
nrnowankM CTPOUTENbCTBA, M3MEHEHUsI Ae(OPMAaLMOHHBIX XapakKTePUCTMK T[PyHTa NpWU  3KCKaBauuu
KOTNOBaHa, a Takke YPOBHS Harpy3oK, nNepedaBaeMblX COOPYXEHWMEM Ha ocHoBaHue. Cnegyet
aHanuMaMpoBaTb YyBCTBUTENbHOCTb MNPUMEHSIEMbIX MOAENEeN Mo OTHOLUEHUD K BO3MOXHbLIM Bapuauusim
XapaKTepPUCTUK KECTKOCTU OCHOBaHMS.

MpumeyaHune - CnegyeT yuuTbiBaTb, YTO pacyeTbl OCAAOK He ABMAKTCA TOYHbIMW. [MpuUHUMaeMble
NPOEKTHbIE PELLEHUS NO YCTPOUCTBY PyHOAMEHTOB OOMKHbI YYMTbIBaTb BO3MOXHbIE OTKIMOHEHUSA peasibHbIX
3Ha4YeHM O0CafoK OT pacyeTHbiX. [lpy 3HAYNTENBHOM YYBCTBUTENBHOCTM pacCYeTHbIX MoAenewn
pekomeHayeTCs NPUMEHATb HabnoaaTenbHbl MeToa (CMm. 7.7).

13.9 [Ing onpegeneHns xapakTepuUCTMK XECTKOCTU OCHOBaHUS BONM3M OrpadkaaloLimx KOHCTPYKLUWIA
KOT/IOBaHa PEKOMEHAYeTCA MNPUMEHSATb YMCIIEHHOe MOAEenupoBaHWe MEeTOOOM KOHEYHbIX 3feMEeHTOB.
MMony4yeHHble 3HAYeHUs XapakTepUCTMK >KECTKOCTM OCHOBaHWS [OMNycKaeTcs npuHMMaTb B pacyeTax,
OCHOBaHHbIX Ha NPUMEHEHUN KOHTaKTHbIX Modenen.

13.10 B cnyyae ecnu Ha NpoekTMpyemMble oyHAAMEHTbI B KOTMIOBaHax NepenarnTcs ropu3oHTanbHble
Harpy3kv OT [aBMeHUs rpyHTa Ha NOAMOPHbIE CTEHbI, crieQyeT BbIMNOMHATL UX pacyeTbl NO MpegenbHbIM
coctosiHuam GEO, STR n EQU.

lMpoBepky paBHOBecust dyHOaMeHTa wmnm 4actu coopyxeHuss (EQU) cnepyeT BbINOMHATE ANis
MPOEKTHbIX CUTyauuid CTPOMTENbHOrO nepuoda, HanpuMep npu OonvMpaHuMM pPacnopok WNM  NOAKOCOB
orpaxdeHusi KOTNoBaHa HENoOCPeACTBEHHO Ha dyHAaMeHT. [ns 3Toro AofkHa ObiTb paccMOoTpeHa
BO3MOXHOCTb MJIOCKOro caBura dyHaaMeHTa WnvM parMeHTa COOpPYXEeHWst MO MNOArOTOBKE MMM Mo
TMAPOU3ONALMOHHOMY CIIOtO.

13.11 Ans n3bexaHus BO3HWKHOBEHMSA B DyHOAMEHTaxX O0MnbLUNX NMaHOBbLIX Pa3MepPOB 3HAYMTENBHbIX
yCUnui ot TemnepaTypHO-KNMMaTU4ECKNX BO3OENCTBUA U HEPABHOMEPHbIX OCafoK B MPOEKTe AONycKaeTcs
npegycmaTtpuBaTb pa3pesky pyHOaMEHTHbIX NIUT U POCTBEPKOB BPEMEHHBIMU AeOPMaLMOHHLIMU LLIBAMMU.
Mpn 3TOM B NpoOEKTe AO0MKHbI ObITh YKa3aHbl YCIOBUA U NEPUOS, 3aMblKaHUS BPEMEHHbIX LUBOB.

MpumeyaHus

1 Kak npaBuno, o6eToHMpoBaHME BpPEeMEHHbIX LIBOB criegyeT npedycMaTpuBatb MOCKie Co3faHus
3aMKHYTOro TemnepaTypHOro KOHTypa B MOA3EMHOW YacTu 34aHWs WU peanv3auun 3HauuTenbHOW YacTu
NPOrHO3MpyeMbIX 0CaZoK B COOTBETCTBUM C TPeGOBaHUSIMU NPOEKTA.

2 3ambikaHue BpeéMeHHbIX LWBOB Mpun CTpOUTENBLCTBE HUMXE YPOBHA NOA3EMHbIX BOA4 chneayet
OONOJNTHNTENBbHO YBA3bIBATb C HeobxoaMMOCTbH pa60TbI BOOOMOHN3UTENIbHbIX CUCTEM.

13.12 MMpu ycTponctBe ¢yHOAMEHTOB B NyOOKMX KOTMOBaHaX, 3KCKaBauMs KOTOPbIX B MnaHe
BbIMOJIHAETCA HECKONbKUMM 3Tanamu, UM BO3BEAEHWE KOHCTPYKUUI PasfMYHbIX CEKLUUA NMPOUCXOAUT He
OAHOBPEMEHHO, HeobXoOMMO Yy4yMTbIBaTb MOCNEenoBaTEeNIbHOCTbL MpPOM3BOACTBaA paboT npu  Bbibope
NMPOEKTHbIX CLeHapueB.

B npoekTe OomkHbl BbiTb ykasaHbl JOMYCTUMble 3HAYEHUS CTPOUTENBHOTO MPEBbILEHNUST 3TAXKHOCTY
oOHOW CceKUuMW Haa OpyroM B npouecce npous3sBoAacTBa paboT. [onycTuMmble 3HAYeHWs MpeBbILLEHUS
3TaXHOCTU crieflyeT HasHauyaTb M3 YCroBus oBecnedyeHns OonyCTUMbIX Ocafok U aedopmauuii, a Takke
NPOBEPKN BO3MOXHOCTM JIOKanbHOro paspylleHUst oCHoBaHMS (MOTepu Hecyllei cnocoBHOCTM) NoA Kpaem
Haunboree Harpy>XeHHoOW CeKLN.
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13.13 lNpwn npoekTnpoBaHUN PyHOAMEHTOB MOA3EMHbIX COOPYXXEHWUI, yCTpanBaeMblX MOfy3akpbiTbiM
crnocobom no cxeme "cBepxy BHM3" MM KOMOUHMPOBAHHBLIM CNocoboM Mo cxeme "BBepX M BHU3", crneayeT
YUMTbIBATb NPOEKTHbIE CLEHApUN, Hannyne BPEMEHHbIX UMK NMOCTOSHHbIX OMOpP, a TaKKe UX KOHCTPYKTUBHYIO
cBsA3b ¢ PyHOAAMEHTAMMN.

MpumeyaHne - Tlpu pacdeTe 3arnybneHHOro COOPYXEHUsI Ha SKCMiyaTauMOHHbIE Harpysku
HeobXoOMMO yuMUThIBATb XXECTKOCTb YacTel BPEMEHHLIX OMOp, OCTaBMNSAEMbIX HWKE MOAOLUBLI MOCTOSIHHBIX
PyHOAMEHTOB.

13.14 Tlpu npoekTMpoBaHWM CBaWHbIX (yHOAMEHTOB cnegyeT y4duTbiBaTb CNocob KpenneHus
OrpaxgeHns KOTnoBaHa W BO3MOXHOCTb BbIMOMHEHWUS CBaWHbIX paboT B koTnoaHe. [Mpu npumeHeHun
pacnopHbIX CUCTEM UM HEBO3MOXHOCTM Crycka KpynHorabaputHon BypoBov TEXHWKU B KOTNOBaH cnegyet
npegycmaTtpuBaTb NPOEKTOM BbINONIHEHME CBaNHbIX paboT C NOBEPXHOCTY.

13.15 Hecywyto cnocobHOCTb CBaWHbIX (PyHOAMEHTOB, yCTpamBaeMblX B TrNyOOKMX KOTNoBaHax,
cnegyeT onpeaensTtb C y4eToM 3arnybreHuns oT MOBEPXHOCTU rofioB cBar B cooTBeTcTBUM ¢ CI124.13330 .

3HaueHVe Hecyllen cnocobHOCTM CBal [AOMYCKAETCH YTOYHSATb HA OCHOBaHWMU 3KCMEPUMEHTaNbHbIX
nccnegoBaHWiA, YMCMEHHOrO MOAENWPOBAHUS WM KOPPEKTUMPYIOLUX 3aBUCMMOCTEMN, MOSyYEHHbIX B
COOTBETCTBUM C COMOCTABUMbIM OMbITOM.

13.16 Mpun pacyeTe yHOAMEHTOB NOA3EMHbIX YAaCTEN COOPYXKEHWUW, PAcMONOXEHHbIX HWXKE YPOBHSA
NnoA3eMHbIX Bofd, CriedyeT yunTbiBaTb AaBMeHue nog3eMHbIX BOA nod nodowson pyHaameHTa B Hanbonee
HebnaronpuATHbLIX COYETaHUAX Harpy3oK.

13.17 Tlpu nNpoeKkTUpoBaHWM KOHCTPYKUMIA yHOAMEHTOB B [NybOKMX KOTNoBaHax creayet
npegycMmatpuBaTb pPELUEHUs, MO3BOMSLNE HAAEXKHO W  TEXHOJNOMMYHO BbIMOSMHUTL TMAPOU3ONSALMIO
NoA3eMHbIX YacTeln 3gaHnin 1 COOPY>KEHUN.

13.18 lMpu NpoeKTUpPOBaHUM CBaWHbIX Y KOMOWHWPOBAHHbLIX (PYHOAMEHTOB B FMYGOKUX KOTIoBaHax
Ana obecneyeHnst HagexXHbIX peLleHnii TMapon3onsaLmMn OonyckaeTcs He 3aBOAMTL roroBbl CBali B pOCTBEPK
Unu pyHAAMEHTHYIO MANTY.

MpumeyaHne - [JonyckaeTcs NO ronoBaM CBaW BbIMOMHATbL OETOHHYIO MOArOTOBKY TOSMLWMHOW He
meHee 200 MM, MO KOTOpPOM YCTpamBalTCH FMAPOU3ONALUMOHHBIA CNOW M ero 3awutHasa nogroTtoska. [lo
3alUUTHOM NOArOTOBKE BbINOITHAIOT apMUPOBaHHLIE POCTBEPKU UMK YCTpamBaloT PyHOAMEHTHYIO NNUTY.

13.19 lMpwn npoekTupoBaHun yHAAMEHTOB B KOTNIOBaHaxX PsSAOM C OXPaHHOW 30HOW MeTpornonuTeHa
cnepfyeT yunTbiBaTb BUOpaLMOHHbIE BO3OENCTBUSI U BO3MOXHOCTb MX ONUTENBHOIO BIAMSHWUA HA CHWXKEHUE
MEXaHWYECKMX XapaKTEPUCTUK T[PYHTOB, BUOpaLMOHHOE YMNIOTHEHWE pPbIXMbIX MNECKOB. YPOBEHb
BMOPALMOHHBIX BO3OENCTBMI CreQyeT MpOrHo3vpoBaTb pacvYeTOM WM OKOHYaTenbHO YyCTaHaBMnMBaTb
3KCMepMMEHTanbHbIM MyTEM MOCME BbINONIHEHWUS 3KCKaBaLUKM KOTNOBaHa.

14 MNMpoekTupoBaHMe TOHHeNEN
14.1 TpeboBaHMs HacTOsILLEro pasgena pacnpoCTPaHSTCS Ha MPOEKTUPOBAHWE TOHHENen wu
TOHHEINbHBLIX COOPYXXEHWN (Janee - TOHHENW) pasnUYHOr0 Ha3Ha4eHMus, YCTpPaMBaEeMbIX 3aKpPbITbIM
cnocobom.

lMpoekTUpoBaHWe TOHHENEW, YyCTpauMBaeMbIX OTKPbITBIM W MONy3akpbiTbiM cnocobamu, cnepyet
BbINONHATL C yyeTom pasgenos 11, 15, a Takke 14.2.

14.2 Mpun NnpoekTMpoBaHUM TOHHENEeNn NOMUMO HacTOsILLEro pasaena cnegyeT pykosoactesoaTtbes Cl
43.13330 , CIT 102.13330 , CM 120.13330 , CM 122.13330 wu ceBogom npaBun [6 ] B 3aBUCMMOCTM OT
PYHKLMOHANBHOIO Ha3Ha4YeHNst TOHHENS.

14.3 TlpoekTHble pelleHns OO0SPKHbl obecnevMBaTb MNPOYHOCTb, YCTOMYMBOCTb, MPUrO4HOCTb K
aKkcnfyaTauuMm W OONTOBEYHOCTb KOHCTPYKTMBHBIX 3JIEMEHTOB TOHHENEW, YCTOMYMBOCTb OCHOBaHWUM,
6e30NacHOCTb BbINOMHEHNS CTPOUTEMbHBLIX PaboT, HOpMarbHble YCMOBWUS JKCNIyaTauum OKpyXatloLlewn
(pacnonoxeHHON Had TOHHEneM) 3aCTPOMKM U OTCYTCTBME BPELHbIX BO3AEWCTBUMMA HA reonornyeckyo u
rmaporeonorMyeckyto cpeabl.

14.4 K reoTexHU4eCKMM 3aiayaM NPOEKTMPOBaHMSA TOHHENe cneayeTt OTHOCUTD:
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- BbIOOp 04epTaHus NoNepeYyHoro CeYeHnst TOHHENS 1 ryOUHbI ero 3anoXeHus;

- BbIBop cnocoba Npoxodkn 1 yCTPOMCTBA KOHCTPYKLMIA TOHHENS;

- onpegeneHne HeobxoOUMOCTU U KOHCTPYKTMBHBIX NapaMeTpOB BPEMEHHOW KPenu TOHHENS;

- onpeaeneHne KOHCTPYKTUBHbIX NapaMeTpoB NOCTOSHHON 064enku TOHHENS;

- OLEHKY BIMSIHUA CTPOUTENBCTBA Ha OKpYXatoLue cpeny v 3acTpPOKKy;

- BbIGOp cpeacTB u pa3paboTky NporpamMmmbl KOHTPOMS U MOHUTOPUHTA.

14.5 BHyTpeHHUEe pasmepbl NONepeYHbIX CeYEHUI TOHHENEN U NPUTOHHESNBHbBIX COOPYXXEHUI criegyeT
onpegenaTe B 3aBUCMMOCTU OT WX (PYHKUMOHANbHOIO Ha3HauyeHus. B GonblunHCTBE criyyaeB crepyer
npMHUMaTb popMy NOMEPEYHOTO CeYEHUS TOHHENEW KPYroBOro MM CBO4YAaTOro o4epTaHus U onpenendrb

pac4yeToMm.

14.6 MaTepuansl 1 Tun obaenku cnegyet BblbupaTtb B cootBeTcTBMM ¢ CIM 102.13330 , CIM 120.13330
, CIM122.13330 B 3aBMCMMOCTU OT PYHKLMOHANBbHOIO Ha3HaYeHNs TOHHENS.

14.7 Cnocob npoxogkn TOHHENs W ropHonpoxogyeckoe obopyaoBaHue criegyeT BblbvpaTb B
3aBMCMMOCTM OT WHXEHEPHO-TeONOrMYEecKnX u rmaporeoniormyecknx YCnoBurM Mo Tpacce TOHHENs, WX
M3MeHYMBOCTW, T[MybuMH 3anoXeHus TOHHENsd, ero nonepeyHblXx pasMepoB U OPMbl, YCNOBUN
rpagocTpouTENnibHOM WM 3KOMOFMYECKOW  CUTyauuu, OUEHKM PUCKOB, a Takke Ha OCHOBaHWU
TEXHMKO-3KOHOMMNYECKOro CONoCTaBeHNs BapMaHTOB.

MprmeyaHue - B ropofcknx ycrnoBusix Ans yCTponcTBa TOHHeNel NoJ 3acTpoeHHbIMU TEPPUTOPUSMU
pPeKOMeHOYETCS NPUMEHSITb MEXaHU3NPOBaHHbIE LUMTOBLIE KOMIMIIEKChl C ypaBHOBELLUMBAHMEM AABIEHUS B
Npu13aboiHol 30He C MOMOLLIbIO FMAPaBNYECKOro UM IPYHTOBOMO NpUrpysa.

14.8 Tpouecc NpoekTMpoBaHUs OOMKeH BbiTb OCHOBaH Ha pesynbTaTax MHXEHEPHO-reonormyecknx
VI3bICKaHI/II7I, BbINOJTHEHUN pac4eToB, pe3ylibTaTax 3KCnepnmMeHTallbHbIX pa60T, y4dyeTe conoctaBMMOro onbita
CTpouTenbCTBa B CXOXUX UHXEHEPHO-reosiorm4ecknx ycnoBuax, pesynbTaTtax HaTypHbIX V|3mepeHvu7| n
HabnogeHUn B npouecce nposeaeHnst pabor.

14.9 NMpu NpoekTUpoBaHUN TOHHerNeKn criefyeT BbINOSTHATb pacyeTbl NX KOHCTPYKUUIA 1 OCHOBAHWIA NO
OBYM rpynnam npefenbHbIX coctosHun - ULS n SLS, paccmaTtpuBas BCe BO3MOXHbIE KpaTKOBPEMEHHbIE U
OONrOBPEMEHHBIE NMPOEKTHLIE CUTyaUUW N UX CLLEHAPWUX KaK B CTPOUTENbHbIA, TaK U B 3KCNyaTaUMOHHBIN
nepuog.

14.10 lpu NpoeKkTUpoBaHWM AOMKHbI ObiTb PacCMOTPEHbl, KaKk MUHWMYM, cnegyloLlime NpoeKTHble
cUTyauum v npegernbHble COCTOSIHWUS, COOTBETCTBYHOLLUME Nepruoay CTPOUTENbCTBA TOHHENS:

- paspyLleHne OCHOBaHMs (BbiBan) Npy HE3aKpEensIeHHOW U HegOCTaTOYHO 3aKpEenIeHHOW nnoLwaam
B 3aboe unu ceoge ToHHensa (GEO);

- MOCTynneHne noasemMHbix Bog B 3aboe unu ceoge ToHHensa (HYD);
- BcnnblTue ToHHens (UPL);

- paspylleHue, noTepst YCTOWYMBOCTM WNM HedonycTumble AedopMaumn BpemeHHol kpenu (EQU,
STR, SLS);

- paspyLleHne, notepst yCTOMYMBOCTM UK HEZONYyCTMMbIE AedhopmManum ycTpaneaemMmon obaenkm mnm
ee ¢parmeHTa (EQU, STR, SLS);

- HeponycTumble AedopMauumM TPYHTOBOFO MaccuBa, OCagku MOBEPXHOCTM wunu Aedopmaiu
oKpy>xatoLlen 3actpoviku (SLS);

- HegocTaTouHoe UM U3BbbITOYHOE OaBneHne nNpurpysa B Npu3abonHoW KaMmepe MexaHM3npoBaHHOMO
wwmtosoro komnnekca (GEO, SLS);
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- HegocTaTouyHoe nnm n3bbiToYHOE AaBreHue WKToBbIX AomkpaToB (GEO, SLS);
- HegocTaTo4yHoe Unn n3bbiTOMHOE AaBreHWe HarHeTaHus pacTeopa 3a obgenky (GEO, SLS).

14.11 B npoekTe AOSKHbl ObiTb PAacCMOTPEHbI, Kak MUHUMYM, criefytlolime NMPoeKTHble CUTyauun u
npeaesbHble COCTOSIHMS, COOTBETCTBYIOLLME NEPUOAY SKCNIyaTauum TOHHENS:

- paspyLLeHue unu noteps ycronunsoctu obaenku ToHHensa (EQU, STR);

- N36bITOYHbIE HANPsPKEHUS B anemeHTax obaenku ToHHens (STR, SLS);

- ypeamepHble gecopmaumm obaenkm ToHHena (SLS);

- NoTeps repMeTnYHOCTU ToHHens (SLS, HYD);

- MOTeps 3KCNnyaTauMoHHbIX KayecTB TOHHens (SLS);

- BcnnbiTue ToHHenst (UPL);

- U3MEHEHMNS rMaPOoreoIorM4yecknx yCrnoBum B pesynbtare crpoutensctea (SLS, HYD);

- Hegonyctumble fedopmaumm TPyHTOBOrO MaccuBa, OCagku MOBEPXHOCTU wunu pedopmaunm
OoKpy>atoLlen 3actporiku (SLS);

- KOppPO3us, BbiI3BaHHasA arpeccuBHomn cpegon (SLS).

14.12 Pac4eTHble MOAenn, Ha OCHOBaHWWM KOTOPbIX CMeAYeT BbIMOMHATbL NPOEKTUPOBaHWE, MOMUMO

06LLMX TpeboBaHUit pasaena 8 OOMKHbI YYNTLIBATL:
- HEOZIHOPOAHOCTL rEe0NOrMYECKOro CTPOEHUS BAOMb TPACChl MPOTAXKEHHOIO COOPYXEHUS;

Ha4valibHOe Haﬂpﬂ)KeHHO-D,ed)OpMMDOBaHHOQ COCTOdAHME TPYHTOBOIo MaccuBa;

nopoBoe gaBlieHne B rpyHTOBOM MaccuBe;

HapyLleHns CTPYKTYpbl FPyHTa B 3aBUCUMOCTK OT cnocoba pabor;

BMusiHWE cnocoba paboT Ha M3MeHeHMe HarnpsHkeHHO-0edOPMUPOBAHHOIO COCTOAHUS FPYHTOBOrO
MaccuBa;

- NPOCTPaHCTBEHHbIN XapaKkTep 3a4ayun npu CONpPsHKEHUU TOHHEMNbHbIX KOHCTPYKLWI;

- MPOCTPaHCTBEHHOE M BPEMEHH e YepeAoBaHMe aTanoB npoussoacTea pabor;

- HanNuyme unu oTCyTCTBME YCNOBUIA CUMMETPUN;

- B3aMMHO€ BNUAHUE PSAOOM PaCMONOXEHHbIX TOHHENEW;

- TeMnepaTypHbIN PEXnM B TOHHENE NPU ero akcnnyaTauuu.

1413 Tlpn nNpoOeKTUpOBaHUM TOHHENen Ha TeppuTopuaxX C  MPOSIBNEHUAMU  OMacHbIX
WHXEHEPHO-TeoNorMyeckMx MpoLeccoB criegyeT B MpoekTe npedycMaTpmBaTb MEpPOnpuSaTMS Mo 3awuTe
TOHHENbHbIX KOHCTPYKLUMIA OT Takmx NpoL,eccoB.

MpumeyaHus

1 lMpun NpoeKkTNpoBaHUN TOHHENEN Ha TEPPUTOPUSAX OMAaCHbIX N NOTEHLMANBHO ONACHbLIX B OTHOLLIEHWU
NposiBNeHnsa KapcToBO-Cy(pPO3nOHHBLIX NpoueccoB (ang ycnosui r.Mocksbl - npunoxeHue B) B kauecTtBe
3aLUMTHBIX MEPONPUATUIA AOMNYCKaeTCA NCMONb30BaTb TaMNOHaX KapCTYIOLLMXCS OTIOXEHUN.

2 Tpwn nNpoeKkTUpoBaHUM MNOPTaNoB TOHHENEW Ha TeppuTOpuSX C OMON3HEBOW OMacHOCTbIO (Ans
ycnoBun r.MockBbl - npunoxexHue [) B mnpoekte cregyeT npegycMmatpuBaTb MPOTMBOOMON3HEBLIE

COOPY>XEHUS UM UHbIE MEPOMNPUATUS, UCKNOYatoLLME BO3MOXHOCTb aKTMBM3aLUMnN OMNON3HEN.

14.14 [Ina pacyeToB YCTOMYMBOCTU OCHOBAHWSI NMPU HE3aKpPENnIeHHoW nrowaam B 3aboe n/vnu ceoge
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TOHHENA (GEO) Oonyckaetcda NnpuUMeHATb MeTodbl Teopun npenenbHoro paBHOBECUA WUIMM YUCIIEHHOIO
MmogenupoBaHud, HanpuMmep MeTon KOHEeYHbIX 3JIeMEeHTOB. PeKomeH,u,yemﬂ BbIMNOJIHATL pac4yeT Ha
OCHOBaHUN TpexMepHbIX mMoaenen, YUnUTbIBalOWKNX NPOCTPAHCTBEHHOCTb 3adauyn.

MpY BbLINOMHEHUM PacYeToB AOMYCKAeTCs NMPUHMMAaTb, YTO AaHHas NPOEKTHas cuTyauus sBrsieTcs
KpaTKOBPEMEHHOM.

lMpumeyaHune - MeTogamy YNCNIEHHOrO MOAENUPOBAHUA A0OMYCKaeTCs onpeaensaTb BpeMsi, B Te4eHme
KOTOPOro 4YacTb HEMNOAKPENNEHHOW BbIpabOTKN MOXET COXPaHATb YCTONYMBOCTb.

14.15 Tlpn HegoCTaTOMHOM YCTOMYMMBOCTM OCHOBaHWs B 3aboe w/unu cBoge TOHHENs NPOEKTOM
Jonyckaetcs npegycmatpuBaTth chneuunarnbHble MeTodbl paboT, no3Bonsowue MoBbICUTL YCTONYMBOCTb
FPYHTOBOrO MaccuBa, TakuMe Kak 3akpenneHue T[pyHTOB, apMupoBaHWE T[PYHTOB, BOAOMNOHWKEHNE,
3amMopaxuvBaHue rpyHTOB. [lpoeKkTupoBaHWe creunanbHblX MeTodoB paboT cnegyeT BbIMONHATL B
cootBeTcTBMM ¢ CIM 120.13330  n nHcTpyKkumen [7].

Ins NpUHATUA pelleHus o LenecoobpasHOCT! NPUMEHEHUS crieumnanbHblX MeTodoB paboT crnedyeT
BbINOMHWUTL PACYETHYIO OLIEHKY BNUSHUS 3TUX paGoT Ha OKpYXKatoLLMe Cpeay U 3aCTPOMKy.

14.16 BepTukanbHOE W TOPWU3OHTANbHOE [OABMEHUS Ha BPEMEHHYI0 Kpernb B YCTOMYMBBLIX WK
3aKpenneHHbIX [PyHTax pekoMeHOyeTCcs onpefendtb C  MNOMOLWbI  YMCMAEHHOr0  MOAENMpoBaHus,
paccmaTpuBasi KpaTKOBPEMEHHbIE NMPOEKTHbIE CUTYaLun.

B ycnoBusax, COOTBETCTBYIOLIMX BO3MOXHOCTM CBOAOOGPA30BaHWA B [PYHTOBOM Maccuee,
[oNnyckaeTca Takke OnpeaenaTb BepTuUKanbHOe [OaBrieHWe Ha BPEMEeHHYH Kpenb Kak paBHOMEPHO
pacnpefeneHHyto Harpy3Kky OT Beca cBoJa 0GpyLIEeHNs.

MpumeyaHne - 3HayeHWs Harpy3ok Ha BPEMEHHYI Kpenb Mpu CBOA0OOpa3oBaHUMM [OMnyckaeTcs
onpenenaTb Kak Ons MOCTOsIHHbIX o0b6aenok B cooteetcTBuM ¢ CIT 102.13330 , CIM 120.13330 , CI

122.13330 c y4yeToMm koadpdmumeHTa ycrnoBuii pabotel Y3 = 1,0, COOTBETCTBYIOLEIO KpaTKOBPEMEHHOM
MPOEKTHOW CUTyaLIUMN.

14.17 PacuyeT BHYTPEHHUX ycunuin, yctonmudmeoctn u gecdopmaumn (EQU, STR, SLS) koHcTpykuun
BPEMEHHOM Kpenu cnenyeT BbINOMHATE TEMM e METO4aMU, YTO U MOCTOSIHHOW 06aenkn ToHHens (14.20).

MPOYHOCTb CeYeHUt U y3MOB KOHCTPYKTUMBHbLIX 3MEMEHTOB BPEMEHHOW Kpenu criegyeT npoBepsiTb
COrMacHo ykazaH/WsiM COOTBETCTBYHLLMX CBOAOB MpaBuil B 3aBUCMMOCTM OT MaTtepmarna KOHCTPYKLWA.

14.18 Pacuet ToHHens Ha BcnnbiTve (UPL) 1 NpoBepKy BO3MOXHOCTU rMApPaBMYECcKOro paspyLueHns
ocHoBaHus (HYD) kak ons cTpouTenbHOro, Tak 1 Ans aKcniyaTauMoHHOro nepuoga crnegyet BbiNOSHATL B
COOTBETCTBMU C NONOXEHNsiMK pa3gerna 16.

1419 B KOHCTPYKUMAX TMOCTOSIHHbIX OOAEenoK TOHHeNew [onyckaetca npegycmaTpuBaThb
JedopMaLMnOHHbIE U TeMnepaTypHO-yCagouHbIe LUBbI.

HedopmaLmMoHHble LWBblI criegyeT npeaycMmaTpuBaTtbh, kak MpaBuiio, B MecTax pPeskuX M3MEeHeHUNn
WHXXEHEePHO-reoNorMYecKMX YCroBUIn MO Tpacce TOHHENS.

KOHCprKLI,I/IFl LUBOB AoMMKHa obecne4ynBaTtb repmMmeTn4yHoOCTb TOHHENA.

14.20 PacyeTHble MoAenu MnocTOSHHbIX 00Aenok cnenyet pa3pa6aTb|BaTb C y4eTOM TMPOEKTHOro
TpeGOBaHMﬂ - N0 BCEMY KOHTYpPY obaenkn aomkHo ObiTb 0becneYeHo ee NoTHoe NPUMbIKAHUE K TPYHTY.

14.21 PacueT BHYTPeHHUX ycunuin, yctonumsoctn n gecdopmauun (EQU, STR, SLS) KoHCTpyKLuiA
MOCTOSIHHON 0OOEeNKNU TOHHENS PEKOMEHAYETCS BbIMOJIHATE C MOMOLLBK YMCIIEHHOIO MOAENUPOBaHMSA C
NPUMEHEHMEM METOOOB, OCHOBaHHbIX Ha MOZENsAX CHMOWHOM cpedbl. Harpyskn, nepegaBaemble
HenocpeacTBEHHO Ha o0AenkKy, B 3TUX Crlyvasix OMpedensitoTcst B pesynbTarte pacyeTa B3anMoOencTBust
obpenkn ¢ rpyHTOBbIM MaccmBoM. [lpy HeobxoguMMOCTM [OMnyckaeTcs MPUMEHATb KO3 ULIMEHTDI
HaOEeXHOCTU Moaenu.

B NPOCTbIX cCny4adax [OonyckaeTcd TMNpuMeHATb 4YUCNeHHble Moaenn C 3a4aHHON Harpyskoﬁ,
OCHOBaHHble Ha MOJIOXEeHUNAX CTpOI/ITeJ'II:HOIZ MexaHukn. B aTtom cny4vae cnenyet BbINONHATbL pac4deTbl C
NnPpUMEHEeHNEeM  KOHTaKTHbIX mMoaenen CTepXHeBbIX KOHCprKLI,I/IVI Ha OCHOBaHMK, ONMUCbiBAeMOM
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KO3(hpM1LIMEHTOM YNpyroro oTnopa.

14.22 lMpu NpMMeHeHMM B pacyeTax 00Aernok TOHHeNen KOHTaKTHbIX MOAESen 3Ha4YeHUs AaBreHus
rpyHTa Ha o06aenky cnegyeT onpedensats B cootBeTcTBUM ¢ CIM 102.13330 , CIM 120.13330 , CIM 122.13330
B 3aBUCMMOCTM OT (PYHKLMOHASIbHOIO Ha3Ha4YeHUsi TOHHENS.

3HayeHus KO3PULIMEHTOB HALEXKHOCTM MO Harpyakam ;' , MPUMEeHsieMble B pacyeTax no nepeou
rpynne npegernbHbix coctosiHni (ULS), npuBeaeHsl B npurnoxeHun .

14.23 O6penkvn ToOHHeNeW cneagyeTt paccynTbiBaTh C Y4€TOM HENMMHENHbIX 4edOPMaLMOHHbBIX CBONCTB
MaTepunanoB KOHCTPYKUWA. Ha HavanbHbIX CTagusax NpOeKTUMPOBaHUSA AOMycKaeTCa onpenensatb yCunus B
anemMeHTax KOHCTPYKUMN 1 ux aedopmaumm Ha OCHOBaHWM NMPUMEHEHUS NMUHEWHbIX 3aBUCMMOCTEN MEXay
HanpspkeHUaAMKU n gedopmauusamu.

14.24 TlpoyHOCTb cedveHun OOAEenKkM TOHHenNns crnegyeT MpPOBEpATb cornacHo TpeboBaHusM
COOTBETCTBYIOLUMX CBOAOB MpaBuIil B 3aBMCMMOCTM OT MaTepuana KOHCTPYKUMA C Y4YETOM 3HA4YeHuin

koadhdmLmeHToB ycroBuid paboTbl g , ykasaHHbix B CM 102.13330, CM 120.13330, CM 122.13330 .

14.25 lpoeKTHble peLLeHNss TOHHENEN He OO0SMKHbl OKa3sblBaTb HEraTUBHOMO BIIMSIHMSA Ha 34aHUSA U
COOpYXeHUs1 OKpyXatolleln 3acTponku. [Mpu paspaboTke npoekTa crnegyeT BbINOMHATb Fe0TEXHUYECKUIA
NpOrHo3 B COOTBETCTBUM C pasgeriom 9.

Mpy BBLINONHEHWM TEOTEXHUYECKOro MNPOrHO3a YMCMEHHbIMM MeToAaMu [OMyCKaeTcs Y4duTbiBaTb
BO3JENCTBUE YCTPONCTBA TOHHENS HA U3MEHEHME HaNPsPKEHHO-Ae(POPMMPOBAHHOIO COCTOSIHUSI TPYHTOBOMO
MaccuMBa W 3KCMnyaTMpyeMblX COOPYXEHW NyTeM MPUMEHEHUst anroputMma, Mozenupytowlero nepebop
rPyHTa nNpu nNpoxoake.

PacueTHoe 3HauyeHue nepebopa rpyHTa criegyeT ycTaHaBnMBaTb Ha OCHOBAHMWM COMOCTABUMOrO
onbiTa M KOPPeKTUpoBaTb €ro B MNpOLIECCe BbIMOSIHEHUS TOHHENEeNpPOXoaYeckux paboT, MpUMeHss
HabnogaTenbHbIN MeToA,.

14.26 T'mgporeonornyeckme pacyeTbl, BKNOYas NPOrHO3 U3MEHEHUN rMOPOreonormyeckux YCroBumn,
BbI3BAHHbLIX CTPOUTENBCTBOM TOHHENS, CNEeAYET BbINOMHATL Mo 16.1.

14.27 Tllpn ycTponctBe TOHHenenm HeobxoAuMO BbINOMHEHWE Hag3opa 3a CTPOMTENbCTBOM MU
reoTeXHNYECKOro MOHUTOPWHIa B COOTBETCTBMU C pasgenom 10.

15 MpoeKkTUpoBaHMe KOHCTPYKLUIA NOA3EMHbIX COOPYXEHUN
15.1 KoHCTpyKuMM noA3emMHbIX COOPYXEHUW criegyeT MpoeKkTUpoBaTb B 3aBMCMMOCTM OT  UX
matepuana c ydetom TpeboBanuii CI1 16.13330 , CIM 22.13330, CIM 63.13330  u HacToswero pasgena.

15.2 MNpn NpoekTUpoBaHMUN NPOTSHKEHHBIX MOA3EMHbIX COOPY>KEHUIN Pa3fMYHOro HasHayYeHust cneayet
yuutbiBaTb TpeboBaHua CIM 91.13330 , CM 102.13330 , CM 120.13330 , CM 122.13330 , a Takke
TpeboBaHus pasgena 14.

Mpy NpPoOeKTMpPOBaHMM MNOA3EMHBIX COOPYXXEHUN, yCTpanmBaeMbliX CMocobOM OMyCKHOro Koriogua,
cnegyeT yuntbiBaTh TpeboBaHmsa CI143.13330 .

15.3 KOHCTPYKTVBHbIE peLUeHnsT MOA3EMHbIX COOPYXEHUN AOMKHbl YyOOBNETBOPATL CreayoLwmm
TpeboBaHusM:

-  WCKNnw4aTb BO3MOXHOCTb MIHOBEHHOIO (xpynKoro) unn nporpeccupyrouiero paspylieHud
COOpYyXXeHusa npu aBapMI7IHbIX BO34ENCTBUSIX;

- obecneymBaTb No BO3MOXHOCTM AOCTYM K KOHCTPYKLMAM B NpoLiecce aKcniyataumu;
- obecneymBaTb 4OCTYN K CPEACTBaM M CUCTEMAM MOHUTOPUHTa;
- obecneymBaTb PEMOHTONPUIOAHOCTE KOHCTPYKLIWI;

- Y4nTbiBaTb BO3MOXHOCTb M3MEHEHNN rmgporeosiorm4eckmx ycnosvu7|;



kodeks://link/d?nd=1200095535
kodeks://link/d?nd=1200095542
kodeks://link/d?nd=1200095544
kodeks://link/d?nd=1200095535
kodeks://link/d?nd=1200095542
kodeks://link/d?nd=1200095544
kodeks://link/d?nd=1200084089
kodeks://link/d?nd=1200084710
kodeks://link/d?nd=1200095246
kodeks://link/d?nd=1200095532
kodeks://link/d?nd=1200095535
kodeks://link/d?nd=1200095542
kodeks://link/d?nd=1200095544
kodeks://link/d?nd=1200092709

CIM 248.1325800.2016 CoopyxeHusi nog3emHble. MNpaBuna npoekTMpoBaHus
Ce00 npasun om 16.06.2016 N 248.1325800.2016
lMpumeHsiemcsi ¢ 01.09.2016
Crtpanuua 60

- Yy4UThIiBaTb NpU HeobXxo4MMOCTUN BO3MOXHOCTb pemMoHTa 1 nepeknagkn nog3eMHbIX KOMMyHVIKaLWIVI;

- y4uTbiBaTb nNpu HeobX0AMMOCTN BO3MOXHOCTb BIIMSIHUSI COCEOHUX OOBLEKTOB, nnaHnpyembixX K
CTPOUTENbCTBY.

154 Tlpy nNpOEKTUPOBaAHUM KOHCTPYKUMA MNOA3EMHbIX COOPYXXEHWW cregyeT YyuyuTbiBaTb WX
MexaHu4yeckoe B3anMoOencTBMe C MPUMbIKAKOLLMM MacCMBOM rpyHTa, MNOA3EMHbIMWM BOAAMU, 3O4AHUSMU U
COOpYXXEHUAMM OKpyXatoLlen 3acTporiku. Heobxoammo yuuTbiBaTb MPOEKTHbIE CLieHapum B npouecce
CTpouTENbCTBA, a TakkKe BO3MOXHble W3MEHEHMS Harpy3ok, BO3AEWCTBMN U AedopMaLMOHHbIX
XapakTepUCTUK OCHOBaHUA B NpoLiecce aKCnyaTaumnm COOpPYKEHUs.

15.5 NpoekTupoBaHmMe KOHCTPYKLUA NOA3EMHbBIX COOPYXXEHUIN crneayeT BbINOMNHATL HA OCHOBaHUM MX
pacyeToB, a Takke OOMNOJNHUTENbHLIX NpeanucaHui (cM. 7.5), onpegensowmx TpeboBaHMsa K CTPOUTENbHLIM
MaTepuanam, BOOOHEMNPOHMLAEMOCTH, AOSITOBEYHOCTU, 3aliuMTe OT arpeccuum, noxapHow 6e3onacHocTv u

np.

3alWwmTy CTPOUTENbHBIX KOHCTPYKUMIA OT KOPpOo3uW credyeT BbINONHATL B cooTrBetcTBum ¢ CI1
28.13330 .

Mpumeyanne - [llpyn oTCyTCTBMM anpobupoOBaHHbIX METOA4OB pacveTa KOHCTPYKUUA MOO3eMHbIX
COOPY>XEHWUIN [OOMyCKaeTCA BbIMOMHATL MX MPOEKTMPOBaHME Ha OCHOBAHMU  3KCMEPUMEHTAaNbHbIX
nccrnegoBaHun B COOTBETCTBUM C 7.6.

15.6 BHYTpeHHME YyCUNUS B KOHCTPYKUMSIX MNOA3EMHBLIX COOPYXEHWA crnegyeT onpeaensaTb Ha
OCHOBaHuM BbINosiHeHus pacyetoB ULS, paccmaTpmBasa npegenbHble coctosHus (EQU, STR, GEO, UPL u
EXD).

[MPOYHOCTb CEYEHUN 3NEMEHTOB KOHCTPYKUMIA cneayeT npoBepsiTb B COOTBETCTBUMM C MpedesibHbIM
coctosiHnem STR.

15.7 KOHCTpyKUMM NOA3EMHOIO COOPYXXEHWS MO BTOPOW rpynne npeaenbHbiX COCTOAHMIM cnegyet
paccynTbiBaTh B COOTBETCTBMM C 8.7.

15.8 CnoxHble cTaTM4eckn Heonpeaennmble KOHCTPYKTUBHBIE CXEMbl MOA3EMHbIX COOPYXEHWUA B UX
B3aMMOAENCTBMN C OCHOBAHMEM PEKOMEHAYETCSl pacCuuTbiBaTb C NMPUMEHEHWEM YUCMEHHbIX MoAenen -
KOHTaKTHbIX UMW CMMOLLUHOW cpeapbl.

MpyM npuUmMeHeHWUN eauvHOM YUCNEHHOW MoAdenu Ans pacvyeToB MO NepBOVM M BTOPOM rpynnam
npefenbHbIX COCTOSIHUIA CnegyeT YYUTbiBaTb Pas3NNYHble 3HAYEHUS YaCTHbIX KO3(PULNEHTOB HAZEXHOCTH
MoZenun, COOTBETCTBYOLLME BUOY NPEAENbHOro COCTOSHUS.

15.9 lNepeKpbITUS NOA3EMHBIX COOPYXEHWU crieflyeT MpoeKTUpoBaTh C Y4ETOM MPOAOSbHbIX YCUNNNA,
CBSA3aHHbIX C DOKOBbIM AaBneHeM rpyHTa 1 NOA3EMHbIX BOA Ha NOA3EMHOE COOPYXKEHMeE.

15.10 KOHCTpyKUMM NOA3EMHbIX COOPYXEHUN, nepefarolue pacnop Ha Opyrne KOHCTPYKUUM W/nmu
OCHOBaHWe, Hanpumep cBoAdYaTble UMW KynofbHblE MepeKkpbliTUSA, cnegyeT paccyuTbiBaTb HA MNPOEKTHbIE
CMTyauun, B KOTOPbIX YCNOBUS CUMMETPUN AN BOCNPUSATUS pacriopa He cobntogalTcs, ecnm 3anpeT Takmx
CUTyaunii He OrOBOPEH MPOEKTOM.

15.11 MNpn cTpoUTENLCTBE NOA3EMHOIO COOPYXXEHWUSI NMONy3aKpbITbIM Cnocobom (Mo cxeme "CBepxy
BHM3" unn "BBEPX M BHM3") €ro NepekpbITUsA criedyeT paccumTbiBaTbh C Y4ETOM Npornda oT NporHo3npyembix
HepaBHOMEPHbLIX NOABLEMOB MUIM OCaJ0K OMOP MNPU KCKaBauum KotrnosaHa (cm. 13.7).

lMpumeyaHue - [pun cTpouTenbLCTBE NO cxeme "CBepXy BHU3" NPOUCXOAUT MPenMyLLLEeCTBEHHO Nogbem
onop, B TO BPEMS Kak Npu CTPOUTENbLCTBE "BBEPX N BHU3" MOXET MPOMCXOAUTb Kak UX NOAbEM, Tak U ocajka.

15.12 Mpn NpoeKTMPOBaHUM NOL3EMHbBIX COOPYXKEHUI B panoHax C ONAcHOCTbIO UM NOTEHUManbHOM
ONacHOCTbI0 NPOSABIEHUS KapCTOBO-CY(PFHO3NOHHBLIX NPOLIECCOB B OCHOBAHWY CrieayeT yunTbiBaTh yKasdaHus
CI122.13330 .

[Mpy HEBO3MOXHOCTU BbINOSTHEHNS MPEBEHTUBHbIX NPOTUBOKAPCTOBLIX MEPONPUATUIA NS COOPYXKEHUI
2-1 1 3- reo0TeXHUYECKNX KaTeropuin crefyeT BbIMOMHATb pacyeT UX KOHCTPYKLUMA Ha obpasoBaHue nof
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COOpPYXEHMEM WM PSAOM C HUM €eOMHWYHOrO KapcTOBOro npoBana pacyeTHoro auameTpa. Pacyer
TpebyeTcs BbINOMHATL ANs aBapuUMHOMO MPeAeribHOrO COCTOSIHUSI Ha CTaguu SKChlyaTauuyM COOPYXKEHWS.
MnaHoBoe NONIOXEHME KapCTOBOrO MpoBana credyeT paccmatpvBaTb B Haubonee HeGnaronpusiTHbIX
MecTax, yCTaHaBMBaAEMbIX NMPOEKTUPOBLLIMKOM.

15.13 KOHCTPYKTUBHbIE peLleHns NOoA3EMHbIX COOPYXXEHMN AOSMKHbI nNpegycMaTpuMBaTbh Ha cTaauu
aKcnnyaTaummM 3aWwmTy OT  BO3MOXHOCTM MPOrPECCUPYIOLLEr0 paspylieHnss B Ccrnyvae foKafbHOro
paspyLUeHns Npu aBapuUnHbIX BO3AENCTBUSX, HE NPeAYyCMOTPEHHbIX YCNOBUSAMM HOPManbHOW aKcnnyaTaumm
(noxapsbl, B3pbIBbl, yAapHble BO3AENCTBUS TPAHCNOPTHBIX CPeACTB 1 np.). 3To TpeboBaHMe O3HavaeT, 4YTo B
cnyyae aBapuiHbIX BO3OEWCTBUIW [OOMYCKAOTCA MNOKamnbHble paspylleHUs OTAENbHbIX KOHCTPYKTUBHbIX
3NEeMEHTOB, HO 3TU pa3pyLUEHUs OOMKHbI ObITb HA OrpaHMYEHHON NoLaau.

TpeboBaHue HeaonylleHUs NPOrpeccupyloero paspyLlleHus OOMMKHO ObiTb obecneyeHo pacyeTom
ONs aBapuUNHOro nNpeaenbHOro COCTOSIHUS UNK (B Cryvyae HEBO3MOXXHOCTW) NpeanucaHnsamMu.

15.14 ABapuiiHble BO3AENCTBMS, a TakKe COOTBETCTBYIOLLUME UM NPOEKTHbIE CUTYaLMM N UX CLEeHapum
OOMMKHbl  OblTb  yKasaHbl B TEXHUWYECKOM 3aJaHuuv, onpedeneHbl MPOEKTHOW opraHusauven unu
opraHu3auuen,  OCYLLEeCTBIISIOWEN  Hay4YHO-TEXHWYECKOE  COMPOBOXAEHWE  MNPOEKTUPOBAHUA U
CTpOUTENLCTBA.

16 YueT noa3eMHbIX BOA NPU NPOEKTUPOBAHNU COOPYKEHUN

16.1 TpeboBaHuMA Kk pacyeTamM U NPOEKTUPOBAHUIO
16.1.1 TpeboBaHus HacTosLEro pasgena pacnpoCTPaHATCA Ha MNPOEKTMPOBaHME MOA3EMHbIX
COOPYXXEHWI UMW UX YaCTEMN, PACMONOXEHHbIX HXE NbE30METPUYECKOrO YPOBHS NMOA3EMHbIX BOA.

PacueThl n NPOEKTMpOBaHWEe  crnegyeT  BbIMOMHATB  HA  OCHOBaHWM pe3ynbTaToB
WH)XEHEPHO-TeOsIONMYeCcKNX U3bICKaHM B COOTBETCTBUM C pasgenom 6 u CIT 22.13330 ¢ ydeToMm
0COBEHHOCTEN M'MAPOreonorMYecknx YCroB1Min TEPPUTOPUN CTPOUTENBCTBA.

16.1.2 Tlpn npoeKkTMpoBaHWM NOA3EMHbLIX COOPYXEHWUN, WX OCHOBaHWW u Bblbope cnocobos
CcTpouTenbCTBa cneagyeT NPOBEPUTbL HEBO3MOXHOCTb HaCTYMEeHNs NpeaernbHbIX COCTOAHMI NEPBO rpymnnbl,
CBSA3aHHbIX C MOAENAMN pa3pyLUEHNsi, BbI3BaHHOrO NOPOBbLIM AAaBNEHNEM U (PDUnbTpaumMen NoA3eMHbIX BO4:

- pa3pyLLeHus 3a cHeT ruapasnuyeckoro nogbema (scnnbitms) (UPL);

- TMOpPaBNUYECKOro paspyLlUEeHWs OCHOBaHMSA BOCXoAsLen unbTpauuen (B3BeluMBaHME YacTul
rpyHTa) (HYD);

- paspyLUeHusi, CBA3aHHOIO C BHYTPEHHEW Unu BHelHen cyddosren 1 aposunei 3a cueT punbtpaumm
(HYD).

16.1.3 B pamkax pacyeToB MO BTOPOW rpynne npeaenbHbIX COCTOSHUW crefyeT BbIMOMHATb
rmgporeonornyeckne pacyeTbl A9 KpaTKOBPEMEHHbIX WU OONrOBPEeMEHHbIX MPOEKTHbIX CUTyauuin, B TOM
yucne:

- pac4deTbl Npon3BoAUTENTIbHOCTU BOOOMOHU3UTESIbHBLIX CUCTEM MPU OCYLLEeCTBIIEHUN CTPOUTESIbHOIo
BOOOMNOHWMXEHUA,

- pacyeTbl BOJOMPUTOKOB K [OpeHakaM, 3allULaloWnM COOPYKEHUA OT MOA3EMHbIX BOA4 B
3KCMIyaTauMoHHBI Nepuos;

- MNPOrHO3 MU3MeHeHUA rnaporeosiorn4ecKknx yCJ‘IOBI/II7I B pes3ylibTate CTpouTesnbCTBa MNOA3EMHbIX
COOPYKEHUN.

B crnyyae naMeHeHusi rmaporeosiornyeckmx yCroBuid, BbI3BaHHOTO NOA3EMHBIM CTPOUTENBCTBOM Kak B
CTPOWTENbHbIN, TaK U B 3KCMIyaTaUNOHHbIN Nepuod, Ha OCHOBaHUM MMAPOreosiorMyecknx pacyeToB criegyeT
BbINOMHWUTL pacyeTbl HAa 9TO BO3AeWCTBMEe Mo Aedopmauuam AN 34aHWA U COOPYXKEHWA OKpyXKatoLLei
3aCTPOMKM B COOTBETCTBUM C pasgenom 9.

16.1.4 MNpw onpeaeneHnn rmapaBnUYECcKnX rpagueHToB, NOPOBOro AaBreHnsa n GuUnbTPaLMOHHBLIX CUN
cnegyeT yuuTbiBaTb KpaTKOBPEMEHHbIE U OOMrOBPEMEHHbIE NPOEKTHbIE CUTyauuu, obpallas BHUMaHWE Ha
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N3MEHEHWS:

- BOOOMNPOHULL@EMOCTU FPyHTa BO BPEMEHM M NMPOCTPAHCTBE;

- YPOBHEN NOA3EMHbIX BOA M MOPOBOro AaBNEHUS BO BPEMEHMU;

- FPaHUYHbIX YCITIOBUIN U CUTYyaLMM HA COCEOHEN TEPPUTOPUMN.

16.1.5 YCTONYMBOCTb COOPYXXEHUSA UMW CIOA FPYyHTa C HU3KOW MPOHULAEMOCTbIO MPOTMB BCMMbITUSA
(UPL) cnepyeT npoBepsATb CpaBHEHMEM MOCTOSIHHbIX U ONUTENbHbIX YAEPXMBAKOLWMX BO3OENCTBUN (BEC,
TpeHne no GOKOBOW MOBEPXHOCTWU, COMPOTMBNEHWE CBal W aHKEPOB) C MOCTOSHHBIMA U BPEMEHHbIMU
aectabunuanpyrowmmm BO3AENCTBUSAMMU, BbI3BAHHbIMU MOPOBbLIM AaBMEHUEM U MPOYUMWU  NPUYUHAMMU.
MprMepbl NPOEKTHbIX CUTyauun, TPebyroLmnx NPOBEPKU YCTOMYMBOCTU MPOTMB BCNMbITUS, NpUBEAEHblI Ha
pucyHke 16.1.

lMpoBepKy yCTOMYMBOCTM NPOTUB BCANbITUA CeAyeT BbINOSHATbL B COOTBETCTBMM C 8.6.5.

[na npegoTeBpalleHms paspyLleHnini OT BCNSbITUS B MPOEKTE peKOMEHAYeTCa npeaycMmaTpusaThb:

- YBENNYEHNE BECA COOPYXKEHUS UMW 3aCbINKY;

- CHW)XEeHWe NOPOBOro AaBMEHMS Mo OHULLEM COOPYXXEHMS C MOMOLLLIO ApeHaxa;

- IPUMEeHeHne aHKepHOro KpenneHna KOHCTPYKUMKX B NOACTUNALWKNX Crosax.
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1 - ypoBeHb Noa3eMHbIX Bof; 2 - BOAOHeNpoHULIaeMasi NoBEPXHOCTb; 3 - MOBEPXHOCTb paspyLUeHus; 4 -
nepBOHaYarnbHbIl YpOBEHb PyHTa; 5 - Necok; 6 - rMuHa; 7 - rpaBuid; 8 - rpyHTOLEMEHT; 9 - aHkep

PucyHok 16.1 - Npumepbl MPOEKTHBIX CUTYaL Wi, TPEOYIOLWMX NPOBEPKM YCTONYMBOCTM NPOTUB BCMIbITUS

16.1.6 [lpoBepky BO3MOXHOCTW TMAPABANYECKONO  paspylleHWa OCHOBaHWSA  BOCXOsLLEN
dunbTpaumen 3a cyeT B3BewwMBaHUA 4YacTuy rpyHTa (HYD) cnepyeT BbIMOMHATb, Kak NpaBwuio, npu
CTPOUTENBLCTBE NOA3EMHbBIX COOPYXXEHW B KOTNOBAHaX, OrpaXKaeHUs KOTOpbIX SIBNAOTCH HECOBEPLUEHHOW
npoTuBoUnbTpaLnoHHon 3asecor (IMd3), To ecTb OCTaeTcsi BO3MOXHOCTb (punbTpauumn B KOTNOBaH U3-noja
M®3. Mprmep NpoekTHOM cUTyaunn, Ang KoTopon TpebyeTca Takaa NpoBepka, NPUBEAEH Ha PUCYHKe 16.2.
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YCTOMYMBOCTb FPyHTa OCHOBaHUSA NPOTUB B3BELUMBAHUSA YacTuL cnefyeT NpoBepsTb B COOTBETCTBUU
C yKasaHnsamm 8.6.6.
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1 - ypoBeHb NoA3eMHbIX BOS; 2 - NecyaHbIn TPYHT

PucyHok 16.2 - Npumep NpoekTHON cuTyauuu, TpebyloLen NpoBepKM YCTONYMBOCTM NPOTUB
rMapaBnnyYecKoro paspyLleHns nNpu BOCXOAsLWeN punbTpauum

16.1.7 ®unbTpaunoHHOe paspylleHne OCHOBaHWs, CBA3aHHOE C BHYTPEHHEeW WNn BHELUHEN
cycposmen n aposmen (HYD), BbisbiBaeTcA nepemelleHmem 6onee Menkux 4actul, BHYTPM CIOS TPyHTa,
nepemMeLLeHneM 4YacTul, rpyHTa Ha KOHTaKTe C COOPY>XEHMEM WM BbIHOCOM YacTuL rpyHTa Ha cBobOOAHYO
NMOBEPXHOCTb.

Ins npoBepkn HEBO3MOXHOCTU CyddO3MOHHOIO paspylleHns rpyHTa credyeT yb6eOuTbCsl, YTO
MPOEKTHble 3HAYeHUsl rpagueHTa Hanopa He MPeBbIaloT KPUTUYECKUX 3HAYeHWd, 3aBUCALUX OT
rpaHynoMeTpU4Yeckoro coctaBsa rpyHTa.

Cydho3moHHoe paspyLueHue crieqyeT npoBepsitb B cootBeTcTBUM ¢ CIM 23.13330 .

MpumeyaHue - [pyM NPOEKTUPOBAHUU MNOA3EMHBIX COOPYKEHUA BO3MOXHOCTb CY(pEO3MOHHOro
paspyLlUeHMs TpyHTa BCTpeYaeTcss B pedkuMx criyvasix. YkasaHHasi MpoBepKa, kKak npaBwro, He ObiBaeT
KpUTUYECKOWN OIS NPUHATUS MPOEKTHBIX pPeLUeHUN.

16.1.8 anporeonormqecme pacyeTbl MOryTt OblTb BbINOMHEHbLI C npuMeHeHnem aHanmTn4ecknx
MeTodoB U1 C MOMOLLIbIO MaTeMaTU4ECKOro MogesimpoBaHuA.

AHanutuyeckne pacdeTbl BOOOMNPUTOKOB K BOAOMOHU3UTENBbHBLIM CUCTEMAM UMW OpeHaxam, a Takke
3Ha4YeHUN CHWXEHUS YPOBHEW MOA3EeMHbIX BOA Ha npunerarwen K CTpoUTENbHOW Nnolwazke Tepputopun
ponyckaetcsa BbINnonHATe B cootBeTcTBUM ¢ CIT 103.13330  vnM vHbIMM MeTogMKamMu C LOCTaTOYHOM
anpobauwen.

16.2 NpoekTpoBaHue 3aWUTbI OT NOA3EMHbIX BOA B CTPOUTENbLHbIN Nepuoa
16.2.1 MNMomumo TpeboBaHuin, npmBeaeHHbIX B 16.1, NpOEKTHble peLleHUs NoA3EMHOr0 COOPYXKEeHUS
OOoMmkHbI obecneunBaTb BO3MOXHOCTb 6eCrnpensaTCTBEHHOrO BbINONHEHUST paboT B CTPOUTENbHbIN Nepuos B
KOTMOBaHax U ropHbiX BblpaboTkax, HaXOAALWNXCA B 06BOAHEHHbIX IPYHTaXx.

16.2.2 [Ina 3awmTbl KOTNOBAHOB M BbipabOTOK OT NOA3EMHbIX BOA B CTPOUTENLHbLIN NEepuos MoryT
ObITb NPUMEHEHBI cneaytoLne cnocobbl:



kodeks://link/d?nd=1200084539
kodeks://link/d?nd=1200095537

CIM 248.1325800.2016 CoopyxeHusi nog3emHble. MNpaBuna npoekTMpoBaHus
Ce00 npasun om 16.06.2016 N 248.1325800.2016
lMpumeHsiemcsi ¢ 01.09.2016
CtpaHuua 65

- BOAOMNMOHMXEHMe - NCKYCCTBEHHOE MOHWXEeHUe YpPOBHA NoA3eMHbIX BO4 00 Tpe6yeM0171 OTMETKN Unun
NOHMXXeHne Hanopa B HarnopHOM ropnu3oHTe NoA3eMHbIX BOA,

- ycTpoiictBo M®3 - BOAOHENPOHMLAEMbIX KOHCTPYKUWA, MNPAaKTUYECKM WUCKIIOYaWMNX MPUTOKU
noA3eMHbIX BOA B KOTNOBaHbI U BbIpaboTKy;

- NCKYCCTBEHHOE 3aMOpaKUBaHUe rpyHTOB.
MpumeyaHus

1 BoponoHumkeHne MOXeT BbINOMHATLCA C MOMOLLLIO OTKPbITOro BOAOOTIIMBA, MFHOd)MﬂprOB,
BOOOMOHU3UTENbHbIX N Pa3rpy304HbIX CKBaXXWUH.

2 Mpw rnybokom 3aneraHumn BOAOYNOPHbIX CMOEB rPYHTa B AHWLLE KOTMOBaHa MOXeT ObiTb co3daHa
ropusoHtaneHaa [1$3, cosgalowas COBMECTHO C OrpaxaeHvWem KOT/IOBaHa ManonpoHULAEMbIi KOHTYP.
"opu3oHTasnbHble 3aBeChbl MOTyT ObiTb BbINOSIHEHbI, HANPUMEP, C MOMOLLIbIO CTPYWHOW LieMeHTauuu.

3 3amopaxvBaHue rpyHTOB He PEeKOMeHOyeTCs MPUMEHATb B YCIIOBUAX CTECHEHHOW OKpyXatoLuen
3aCTPOVKK, TaK Kak Mpu OTTamBaHWM MOMyT MPOUCXOAWTb 3HauvMTenbHble ocadku. [pu npoekTMpoBaHMK
3aMOpaxXvBaHMA TPYHTOB PEKOMEHOYeTCH BbINOMHATb OfMblTHble paboTbl B YCRoOBMAX MAOLWAOKM
cTpouTenscTBa. TpeboBaHUS K MPOEKTUPOBAHMIO NCKYCCTBEHHOMO 3aMOpPaXKMBaHUA crieqyeT yCTaHaBnmBaTh
B cooTBeTcTBMM € CI1 120.13330 1 MHCTPYyKUMK [7 ].

16.2.3 lMpoekTvpoBaHne 3aliMTbl KOTNIOBAHOB M BbIPabOTOK OT MOA3EMHbIX BOA4 B CTPOUTENbHLIN
nepuoa cnenyeT BbIMOMHATL € ydeToM nonoxenun CI1 22.13330 .

16.2.4 OdpekTMBHOCTL paboTbl BOAOMOHU3UTENbHLIX cucTeM u NP3 crnegyeT npoBepsATb Npu

HeOGXOﬂ,MMOCTMMOHVITOpI/IHFOM ypOBHeVI noa3emMHbIX BO4 B COOTBETCTBUMN C pa3aesiom 10.

16.3 NpoekTupoBaHue 3aWmUTbI OT NOA3EMHbLIX BOA B 3KCMJyaTaLUUOHHbIN nepuoa
16.3.1 TllpoekTHble pelleHus MoA3EeMHOro COOPYXEeHUS B 3JKChryaTauMOHHbIA Nepuog LOJIKHbI
obecneuunBaTb BbINOMHEHUE cneayoLwmx TpebosBaHnn:
- 3aLWmTa BHYTPEHHEro obbema COOpyXeHWUst OT MOCTYNNEHNS NOA3EMHbIX BOS;

- 3almMTa KOHCTPYKLWUA OT arpecCcvBHOrO BO3OEWCTBUS MOA3EMHbIX BOA W TPYHTOB, a Takke OT
BO30EeNCTBUIN BnyxxaatLwmx TOKOB;

- cobnoaeHne TEPMOBIaXXHOCTHOIO pPeXmMma B MOMELLEHUSIX B COOTBETCTBUM C SKCMIyaTauMOHHLIMU
TpeboBaHVsMMY;

- [IONFOBEYHOCTb M PEMOHTOMPUIOAHOCTb CPEACTB 3aLlWThl OT NOA3EMHbIX BOA B TeYEHME BCEro cpoka
SKCMnyaTaLmmn CoOOpY>KEeHUs;

- MMHMMarbHOE HEraTUBHOE BO3AENCTBUE HA 30aHUSI U COOPYXXEHUSI OKPYKatOLLEN 3aCTPONKM;
- cooTBeTCTBME TpeboBaHUAM noxapHoi 6e3onacHocTy;
- COOTBETCTBME CaHUTaPHLIM U 3KOMOrMYECKUM HOpMaM.

16.3.2 Ons sawuTbl NOA3EMHOTO COOPYXEHUSl OT MOA3EMHBLIX BOA B Mepuof €ero aKchiyatauuu
[0NycKaeTcs NPUMEHSTb CUCTEMbI 3aLLUTLI CIEAYHOLWNX TUMOB:

A - NpUMeHeHVe rMapPon30NSLIMOHHBIX MOKPbLITUIA U MaTeprarsos;

B - npumeHeHne KOHCTPYKUMI U3 BOAOHENPOHMULAeMoro 6eToHa;

C - npuMeHeHWe ApeHaXHbIX YCTPONCTB U MEPONpPUSTUI, NO3BONSIOLLMX CHU3UTL YPOBEHb NOA3EMHbIX
BOJ Ha Mpunerawowen TepputopuM WM BbINOMHUTL NepexBaT MNOA3EMHbIX BOL HEMNOCPeACTBEHHO Ha

KOHTYp€e No43eMHOro COOpy>xXeHua.

I'Ipmmeanme - I'Ip|/| HeobxoQMMocTun OonyckaeTca NpUMeHATb KOMOMHaLWIO CUCTEM 3aLLNTLI.
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17 MNpoekTupoBaHMe 3aUTbI OKPYKatoLen 3aCTPOMKU
17.1 INMpwn cTpoUTENBCTBE NOA3EMHbBIX COOPYXEHUA HEOOXOAMMOCTbL 3aLLMTbl OKPYXXatoLen 3aCTPOMKn
MOXeT OblTb CBfi3aHa C pasBUTMEM B KOHCTPYKUMSIX CYLLECTBYIOLLMX OOBLEKTOB CBEPXHOPMATUBHbIX
aedopmaumii unu ¢ nepegaven Ha HUX MHbIX HEOOMYyCTUMbIX BO3AEWCTBUA (Hanpumep, BUMOPaLUOHHBIX).
[MpoeKTHbIE peLLeHNst Mo 3alnTe OKPY>KaloLLen 3aCTPONKM AOMKHbI ObiTb HEOTHEMIIEMON YacTbi MpoeKTa
cTpouTenbCTBa MOA3EMHOINO COOPYXEHUs, UX CrefyeT paccMaTpuBatb B KOMMSEKCE C TeXHUYEeCKUMMU
peLleHnsMn Mo ee YyCTPOMCTBY.

17.2 B cnyvyae ecnu pesynbTaTbl reOTEXHUYECKOro MporHo3a (pasgen 9) nokasbiBalT, 4TO
CTPOMTENBLCTBO OKaXET HeaoMnyCTUMOE BfMSHUE Ha Kakme-nmbo M3 0OBLEKTOB OKpyXKalollen 3aCTpouiku,
cnegyeT pacCMOTPeTb BO3MOXHOCTb BHECEHUSA B MPOEKT M3MEHEHWI, HanpaBreHHbIX Ha CHWXEHMEe Takoro
BIUSHUS.

MprmeyaHusa

1 Ons npoeKTnpyeMbIX NOA3EMHbLIX COOPYXXEHWI, YyCTpanBaeMblX OTKPbITbIM CMOCOGOM, A5 CHMKEHNS
NX BNNSIHUA Ha OKPY>KaloLLYO 3aCTPOVKy criefyeT paccMaTpuBaTbh BO3MOXHOCTb Creaylowmux U3MEHEHN B
NPOEKTE: YMeHbLLEHMe rNyOuHbI KOTNOBaHa, YBENUYEHNE XXECTKOCTU OrPaXKAEeHMs KOTMNOBaHa, yBennyeHue
yncna SIPYcoB YAEPXKMBAIOLWIMX KOHCTPYKUWMIA, Nepexod Ha Mony3akpbiTbii cnocob CTpouTenbcTBa,
UCKIMIOYEHME CTPOUTENBHOIO BOAOMOHWKEHNS, UBMEHEHNE TEXHOMNOMMM 1 NocneaoBaTenbHOCTU paboT u np.

2 [na COOpYXeHWW, yCTpauBaeMbiX 3aKpbITbiIM CMOCOBOM, AONA CHWXKEHMS WX BIUSHUA Ha
OKpY>KatoLLyto 3aCTPOVKy criefyeT paccMmaTpuBaTb BO3MOXHOCTb NepeHoca TPacChl MMHENHbIX COOPYXEHWN,
yBenmyeHns rnybuHbl 3anoXeHusi, U3AMeHeHNsi TEXHONOorMmn Npou3BoAcTBa paboT.

17.3 B cny4yae HEBO3MOXHOCTU UCKIMOUYUTL HEAONMYCTUMOE BNUAHWE MOA3EMHOro CTPOUTENbCTBA Ha
O0OBbEKTbl  OKpyXaloLen 3acTPOMKM M3MEHEHMEM MPOEKTHbIX PeLleHWA B MNPOEKTe [OIKHbl  OblTb
npeaycMOTpeHbl pelleHus (3alMTHbIe MeponpuATMS) Mo 3alimMTe 3TUX OOBEKTOB OT CBEPXHOPMATUBHbIX
JedopMaLnin U UHbIX BO3OENCTBUN.

3awntHble MeponpuATUS AN OObekTa OKpyXalowen 3acTponkM MOryT OblTb HanpasreHbl Ha
OOCTWXEeHWe cnenyowmx Lenem:

- CHWXXEeHMe 3Ha4YeHUn ero JoNOSTHUTENbHbIX AedopMauui;

- NpucnocobneHne ero KOHCTPYKLMIA K AONOMHUTENbHBIM AechopmaLmnsm;
- BblpaBHMBaHWe ero AOMNonHUTENbHLIX AedopMaLmi;

- 3alMTa OT MHbIX BO34EeWCTBUIA (BMOpauui, NoATONNEHNS 1 Mp.).

,ﬂonyCKaech Takke TMNpUMEeHATb KOMIMJIeKCHble 3allUTHble MeponpuatTnd, BKNK4Yawline B cebs
KOM6I/IHaLLI/II/I YKa3aHHbIX BMOOB 3aLllUThl.

174 B KkayectBe MeponpuATUA MO CHWKEHWIO 3HAYEeHUW [OMOSHUTENbLHBIX Aedopmaunii
3awmiaemoro obbekTa AonyckaeTcsi NPUMEHsSTb: YCUIEHMEe ero OCHOBaHMsA U (hyHAaMEHTOB, YCTPOWCTBO
3aLUMTHBIX pa3gennuTenbHbIX 3KPaHOB U CTEHOK W Mp.

17.5 B kayecTBe MeponpuATUA MO MNPUCTIOCOBNEHMI0 KOHCTPYKUMIA 3alumliaeMoro obbekTa kK
[AOMNONHUTENbHLIM AecopMaunsM crieyeT MCrnosib3oBaTb YCUIEHME €ro HeCyLMX KOHCTPYKUWMA, a Takke
N3MEHEHNE KOHCTPYKTUBHOW CXEMBbI.

17.6  MeponpuaTusa, HanpabfeHHble Ha  BblpaBHMBaHME  OOMNONHUTENbHLIX  Aedopmauni
3awwmwaemoro obbekTa, MOryT BKMOYaTb B €65 KOMMEHCaUMOHHOEe HarHeTaHne, BblpaBHUBaAHNE U NOABLEM
C NMOMOLLIbIO JOMKPATHOW TEXHOMNOMMK, AO03MPOBAHHOE BblIByprBaHuWe rpyHTa u np.

17.7 B KadecTBe WCXOAOHbIX [AaHHbIX ANsi NPOEKTUPOBAHUSA 3aLUUTHbLIX MEPONPUSTUA crnegyet
ncnonb3oBaTh: AOKYMEHTaLMIO, YKa3aHHYo B pasgerne 6, NpoeKT NOA3EeMHOr0 COOPYXEHUSI U pe3ynbTaTbl
reoTexHM4eckoro nporHosa (pasgen 9).

17.8 3awmTHbIE MEpONPUATUS HEOOXOANMO BbiGMpPaTh B 3aBUCUMOCTU OT CriefyoLLmx pakTopoB:
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- XapaKTep OKa3biBAeMOro BIIUSHUA CTPOUTENBCTBA, 3aBUCSLLErO OT crnocoba yCTponcTBa Noa3eMHOro
COOPYXXEHWSA: OTKPLITOrO, MOMy3aKPbITOro, KOMBMHUPOBAHHOIO UK 3aKPLITOTO;

- CTeneHb BJINAHUA N PaCCTOoOAHNE MeXay NPOEeKTUpyemMbiM 1 3allimiiaeMblM obbekTamu;

- KOHCTPYKTMBHasi CXema 3alMLIaeMoro COOPYXXEHWUsl, KaTeropusi COCTOSIHUSA €ro KOHCTPYKLMNA,
MaTepuan KOHCTPYKLWI;

- apXMTeKTypHas U UCTOpMYECKasi LLeHHOCTb 3aLLMLLIAEeMOro 06beKTa;

- TMn 1 rmybuHa 3anoxeHus yHOAaMeHTOB 3aLiMLLaeMoro 06beKkTa, KOHCTPYKTUBHbIE OCODEHHOCTU U
MaTepuan pyHOaMEeHTOB;

- 0COBEeHHOCTH NH)XXEeHEPHO-reosiorm4ecKkoro CTpoeHnAa OCHoBaHuA 3allimniaemMoro 00bekTa;

- AOCTYyn N BO3MOXHOCTb BbINOJIHEHUA pa60T BO BHYTPEHHUX NoMeLlleHnAax 3alluniiaemoro 00bekTa,
HeobxoOuMOCTb ero JKcnyaTauunn.

MpumeyaHne - Bbibop meponpuaTui NO 3awWwmTe OOBLEKTOB OKPYXaloLWen 3acTponkn cregyeT
OCYLLECTBMNATb Ha OCHOBAHWMU TEXHUKO-IKOHOMMYECKOrO CpaBHEHUs BapuaHToB. [1pn 3TOM NpOEKTHble
pelleHns 3alUWTHBIX MeponpuaTUiA criegyeT paccmaTpuBaTb B KOMMNEKCe C obwumu pelleHnsMn no
BO3BEAEHUNIO NOA3EMHbIX COOPYXEHUN.

17.9 Tpu paspaboTke MNPOEKTOB 3alLUTHbIX MEpPOnpUATMA HEeOBXOAUMO BLIMOMHSATL Ccreayowme
TpeboBaHus:

- yCuUnma B KOHCTPYKUMAX 3allnlaeMbiX 340aHUn n COOpy)KeHVIVI, AononHuTenbHble nepemMeLlleHna
d)yHD,aMeHTOB, MX OTHOCUTEJIbHasA HepPaBHOMEPHOCTb M KpEeH AOJIKHbl COOTBETCTBOBATb 3HAYe€HUAM, He
npesblillalnwWmmMm npeaeribHo 4onyCTUMbIX 3HaYEHWUI;

- YCTPOWCTBO CaMMUX 3aLUUTHBLIX MEPONPUSATUIA HE OOSMKHO BbI3blBaTb HEAOMYCTUMbIX AOMONHUTENbHBLIX
TEXHOITOrMYECKMX BO3AENCTBUIM Ha 3allmiaemMble OObeKThbI;

- [OIDKEH CyllecTBOBaTb [AOCTyn, HeobXxoOouMblA ANs MpPakTUYEeCKOW peanusaumm MNpPOEKTHbIX
peLueHnn.

17.10 Tlpu nNpoeKkTMpoBaHWUM 3aLUTHBIX MEPONPUATUI ANA 30aHUA U COOPYXEHWUW KaTeropum
TexHuyeckoro coctosiHua |l (HeyaoBneTBopuUTeENbHOE WU  OrpaHu4eHHo-pabotocnocobHoe) wnm IV
(npenaBapuiHoe WM aBapuHOE), BHE 3aBWCMMOCTUM OT BbiGpaHHoOro cnocoba 3awwuTbl, cnegyet
npegycmatpuBatb MEPOMNPUATUS MO YCUIEHMIO UX HAA3EMHbIX KOHCTPYKUWMIA ANS NOBbILEHWUS KaTeropum
TEXHNYECKOro COCTOSIHUS.

17.11 PacyeT u NpOEKTUPOBAHUE YCUITEHUS OCHOBAHWA U (PYHOAMEHTOB 3aluLLiaeMblX OOBHEKTOB
cnegyeT BbINONHATL B cooTBeTcTBUM ¢ CI1 22.1330%, CI1 24.13330 1 HACTOALLMM pa3genom.

* BeposTHo, owmnbka opurnHana. Cnegyet uutartb: CI 22.13330.2011 . - NMprmeyaHne n3rotoBuTens
©as3sbl JaHHbIX.

17.12 Ycunenue (byHLI,aMeHTOB 3aliMLLIaeMbiX OOBEKTOB MOXET 3akroyaTbCsl B yKpenneHnn tena
(byH,D,aMeHTOB, M3MEHEHUN TeoMeTpUu4ecKnx pas3mepoB (yBeJ'II/ILIeHI/II/I LUNPWUHBbI NOAOLLUBHI, 3arny6neva),
noaseaeHunm HOBbIX (*)yHD,aMeHTOB, yCTpOVICTBe cBamn ycuneHua.

MpumeyaHune - YcuneHne yHOAMEHTOB AOMNYCKAETCA BLINOMHATL AN BCEIO COOPYKEHUS UNN ero
YacTu. BbInonHsaTb ycuneHne yHOAMEHTOB NoA YacTblo COOPYXKEHUS criedyeT npyv ob6OCHOBaHMM Takoro
peELUeHNs pacyeToM [AOMOMHUTENbHbIX 0CafdoK, BbI3BaHHbIX HOBbIM CTPOWUTENBLCTBOM, W cTabunusauuun
0CaJJoK COOPYXXEHUSI, HE CBSI3AaHHbLIX C HOBLIM CTPOUTENBCTBOM.

17.13 Teno dyHOameHTa M KOHTakT "dyHAAMEHT-TPyHT" Mpu HeobxoaAMMOCTM crnegyeT yKpennsatb
WHbEKLMEN LEMEHTHOro pacTBopa MoA AaBfieHMeM Yepes3 CKBaXMWHbl, NpobypeHHble ¢ onpeaeneHHbIM
NPOEKTOM LLarom.
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[MpumeyaHue - YcuneHue Tena yHaaMmeHTa 1 KOHTakTa "(pyHaamMeHT - rpyHT", Kak npaBuno, cnegyer
npegycMmaTtpuveaTth 458 340aHUA UCTOPUYECKOM 3aCTPOMKK, Y KOTOPbIX hyHOAMEHTBI CNOXeHbl N3 GYTOBOro 1
N3BECTKOBOrO KaMHeN.

17.14 3arnybneHue ¢yHOamMeHTa, yBENUYEHME LWNPWUHbI €ro MoAOoLWBbI, NOABEOEHWE HOBOMO
dyHOamMeHTa crnegyeT BbIMOMHATL NO OTAENbHBbIM 3axBaTkaM, OCYLLECTBIIAS HaAEXHYI aHKEepPOBKY HOBbIX
YacTen N KOHCTPYKUMIA (byHOaMeHTa C AENCTBYOLLMMUN.

17.15 Tlpn nNpoekTUpoBaHMU YCUNEHUs [OEUCTBYOLWMX (YHOAMEHTOB CBasiMW pEKOMEHAyeTCcs
npegycMmatpuBatb YCTPOMCTBO OYPOMHBLEKUMOHHBLIX, BAABAMBAEMbIX WU  FPYHTOLEMEHTHbIX CBaWw,
BbINOMHAEMbIX C MOMOLLbIO CTPYWHOM LieMeHTaL K.

Twn cBai U TEXHOMOMMIO MX YCTPOMCTBA NPUHUMALOT, PYKOBOACTBYSICb CReayoLwmMMm napameTpamu:
- UHXXEHEPHO-Te0norMYeckmne ycrnoBus;

- KOHCTPYKTMBHbIE OCODEHHOCTM 3aluiiaemMoro obbekTa U KaTeropusi TEXHUHECKOrO COCTOSIHUS ero
KOHCTPYKLMIA;

- BbICOTHbIA rabapuT MOMELLUEHUR, U3 KOTOPbIX CreayeT BbIMNOMHATbL CBaWHble paboTbl, rabaputhbl
NPUBNMKEHNS K AENCTBYIOLLUM KOHCTPYKUMSM;

- NPOEKTHbIE Harpy3ku Ha cBaw;

- 3Ha4dYeHua TexHOJIorm4ecknx ocagoK nnpu BbIMOJIHEHUN CBalHbIX pa60T, onpegendaemMble Ha
OCHOBaHMM conocTtaBMMOro ornbiTa.

MprmeyaHusa

1 lpn ycTponcTBE CBall YyCUINeHWs, Kak npaBwuno, crnegyet npeaBapuTeribHO YKPenuTb Teno
dyHAaMeHTa U KOHTaKT "yHAaMEHT - rpyHT".

2 Tlpu npoekTMpoBaHWM CBaW YCUIEHUA crneayeTr CTPeMUTbCA MUHUMM3NPOBATb BO3MOXHOE
TEXHOMOrMyeckoe BO3OeNCTBME Ha (pyHOAAMEHThI 3aliuLLiaeMbiXx O6bEKTOB NMpUMEHEHNEM anpobupoBaHHbIX
METOOO0B UX YCTPONCTBA C MONOXUTENbHBIM CONOCTaBUMbIM ONbITOM. Heobxoauma paspaboTka pernameHTta
npov3BoacTBa paboT no ycuneHuto dyHOAMEHTOB AN CHWXKEHUS TEXHONOMMYECKMX OCadoK, a Takke
KOPPEKTUPOBKA 3TOr0 pernameHta Mo pe3ynbTaTaM MOHUTOpUHra Aedopmaumi  3awmuiaemblx
dbyHOaMEHTOB.

17.16 B kayecTBe MEepOMpUSATUIA MO YCUMEHUD OCHOBaHWM 3alUMLLAeMbIX OOBHLEKTOB [OMyCKaeTcs
ncnonb3oBaTh CNOCOObLI 3aKpeNneHNs rpyHTa Nog CyLecTByOWUMN pyHOaMeHTaMu.

[ns 3akpenneHus rpyHTa cregyeT NPUMEHATb MeToabl LeMeHTauun (B TOM 4ucne ¢ NpUMeHeHnem
MUWKPOLIEMEHTOB), CUNUKaTU3aLUKN, CMONU3aLUN.

Cnocob 3akpenneHus rpyHTa cnegyeTt BblOMpaTb B 3aBUCMMOCTU OT MHXXEHEPHO-Teonormyeckmx
ycrnoBun nnowagku B cooteetctaum ¢ CIM22.13330 m CI145.13330 .

MpumevaHus

1 Ll,emeHTau,mo NPUMEHAINT ONA 3aKpenneHna rpaBeJinCTbiX Neckos, FpaBVIIZHbIX N CKasbHbIX TPYHTOB.
MaTepMaﬂbl TUNa MUKPOUEMEHTOB MO3BONAKT OCYLECTBIIATEL UEeMEeHTauu neckoB OT KpynHbiIX OO0
nblfieBaTbIX.

2 XuMunyeckoe 3akpenneHume rpyHTa (Cunmkatusauuo 1 CMonu3auuio) NpUMEHSIIOT NPeMYyLLECTBEHHO
ANs necYaHblX U MakpOMOPUCTbIX FMHUCTBIX TPYHTOB.

17.17 TIpOeKTOM 3alUTHbIX MEpPONPUATUIA AOMMKHaA ObiTb OnpefernieHa 30Ha 3akpensieHusl TpyHTa B
OCHOBaHUWM (pyHOAMEHTOB 3aluuiaemMoro obbekta. Pasmepbl 30HbI 3akpenneHus rpyHta onpenensioT
pacdeToM, a ee rnybuHa B nobom crnyvae JormkHa ObiTb Bonblue rnybuHbl 30HbI AedopMaLMi, BbI3BaHHbIX
YCTPOWCTBOM MOA3EMHOI0 COOPYXEHMS.

I'IpoeKT ycuneHmna OCHOBaHUA C MOMOLUbK 3aKpenneHna rpyHta AOJDKeH coepXaTb TpeGyeMble
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MexaHWUYecKne XapakTepuUCTUKMN 3aKpPENIEHHOro rpyHTa, a Takke ykasaHus O nepBoodepedHbix paboTax Ha
OMbITHOM y4yacTke ANsl OTPpaboTKM MeTOAMKM M TEeXHOSOMMM MPOM3BOACTBA paboT, YyTOUHEHUS peuenTypbl
MHBEKUMOHHbIX PacTBOPOB. 3adaHHble B MPOEKTE XapaKTepUCTUKM 3aKPEnneHHOro rpyHTa AOSHKHbI ObITb
3KCMEepPUMEHTAaNbHO NOATBEPXKAEHbI HA OMbITHOM y4acTKe.

17.18 B kauyecTBe MepOMpUATUA MO YCUIIEHUO OCHOBAHWUSI MOXET ObiTb WCMOMb30BaHO TakKke
apMupoBaHMe T[pyHTa pasnuyHbiMM crnocobamu, Hanpumep YCTPOMCTBOM OYpOMHBEKUMOHHBIX CBan,
HeconpsiraeMblX C CyLIEeCcTBYWOWMMN  dyHOAMEHTaMKM, C MNOMOLLBbD  CTPYMHOW  TEXHOMOrUM  Unu
BypocmecuTensHoro cnocoba.

O(pPEKTUBHOCTE U KOHCTPYKTMBHbIE MNapaMeTpbl apMUpPOBaHUS TpyHTa crnegyet onpenenstb
pacyeToM.

17.19 PasgenutenbHble 9KpaHbl U CTEHKW, ClnyXalwine ana orpaHn4yeHna pasmMepoB 30Hbl aKTUBHbIX
p,eq)opmau,wﬁl, Bbl3BaHHbIX MOA3EMHbIM CTPOUTENIbCTBOM, CclieayeT pacnonaratb Mexay 3alimuiaemMblM
00BEKTOM 1 CTPOALLUNMCA COOpPYKEHNEM.

OnTMarnbHOe pacronioXeHWe pasgenuTenibHbIX 3KpaHoB, WX Tpebyemyto ryouHy u gpyrue
XapaKTepUCTVKM criedyeT onpeaensiTb pacyeToM B COOTBETCTBMU C pasaerniom 9.

PasgenutenbHble  3KpaHbI pekomeHayeTcs BbIMOMHATE M3 CBawi (3aBVHYMBaeMbIX,
OYPOUHBLEKLUMOHHBLIX, OYpPOHAOMBHLIX M MP.), FPYHTOLEMEHTHbIX 3NEMEHTOB, C MNOMOLLbLID CTPYWHON
TEXHOMNOrMun, B4aBnMBaeMblX LUMYHTOB.

TexHonorus yCTpOVICTBa pasgennTeribHbIX  3KpaHOB  AOJ1KHa obecneunBatb MUHMMarnbHOE
TEXHOSIorMyeckoe Bo3gencTBmne Ha beHﬂ,aMeHTbl 3awmaemblx 3gaHun.

MpuMmeyaHne - YCTPOWCTBO OTCEYHbIX 3KPAHOB MOXeT ObiTb Haubonee ahdeKTUBHbIM Npu
pacnosioXeHnn 3awuiiaemMoro oobekTa 6rM3Ko K rpaHuue MynbAbl oceaHus Mpu yCTPOWCTBE NOA3EMHOMO
COOPYXXEHMWS 3aKPbITbIM CNOCOOOM MK K rpaHuLLE NMPU3Mbl aKTUBHOTO AaBIEHMS NPY YCTPOMCTBE KOTIIOBaHa.
HaobopoT, yCTPOWCTBO OTCEYHbIX 3KPaHOB OObIYHO HE3A(mEHEKTUBHO MpU ero GrM3KoM pacrnoriokKeHun K
OrpaxaeHuto KoTNoBaHa.

17.20 B kavecTBe MEepOMPUATMI MO MPUCMOCODMEHUIO KOHCTPYKUMMA 3awuaemMoro obbekra K
AononHUTEnNbHbIM Aedopmauusam cnegyeTt MCNoNb3oBaTh NPOEKTHbIE PELUEHUS NO MOBbILLIEHUIO XECTKOCTU
€ro KOHCTPYKTUBHOW CXeMbl UNN OTAENbHbIX 3NTIEMEHTOB:

- YCUNEHME HECYLLMX KOHCTPYKLNIA;

- YCTPOWCTBO BPEMEHHBIX MeTannmyeckux baHgaxen, o0onm, Tspken n np.;

- YCTPOMWCTBO NOCTOSIHHbLIX MNOSICOB XECTKOCTY;

- yCTpOVICTBO OONONMHUTENbHbIX KOHCTPYKTUBHbIX 3J1EMEHTOB U cBs3en.

17.21 TIpOEeKTHble pELUEHUS MO YCUMEHMK KOHCTPYKUMIA 3allMliaeMblX OOBEKTOB OKpY>KatoLLEeWn
3aCTPONKN JOMKHbI YYNTbIBATL:

- UICTOPUYHECKYIO N apXUTEKTYPHYIO LUEHHOCTb 30aHUA UIN COOPYXEHUA;

- BO3MOXHOCTb [JOCTyMa K YCUNMBAEMbIM KOHCTPYKUMSM U HeobOXoOuUMOCTb  3KchnyaTauuu
NOMELLIEHUI;

- Xapaktep nMerLmnxca noape>|<,quvu7| KOHCprKLI.I/IIZ, BO3HUKLUMX B XOo4e aKcnnyatauum obbekTa, n nx
BO3MOXXHbl€ NPUYNHDbI.

MpoeKTHble peLLeHnst MO YCUNEHNIO KOHCTPYKLMI 3allmMLLiaeMbiX 06 bEKTOB JOMKHbI NOATBEepXaaThCs
pacyeToM Ha BO3[OeicTBUSA, onpedensiemMble B COOTBETCTBUM C pasfdenomMm 9 U Bbi3BaHHble MOA3EMHbLIM
CTPOUTENbLCTBOM.

17.22 MeponpustTva no BbIpaBHUBAHUIO OOMOMHUTEMbHLIX AedopMaumn 3aluiiaeMbix 06bLEKTOB
cnepyeT npoekTupoBaTb B cootBeTcTBMM ¢ Cl122.13330 .
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OanH 13 adpdheKkTUBHbLIX CNOCOBOB - KOMMEHCALMOHHOE HarHeTaHWe, NO3BoNsoLWEee nNpeaoTepalwaTb
UM  MMHMMK3MPOBATbL AedopMauMy CYLLECTBYIOWMX OOBLEKTOB NpW BO3BEOAEHUM PSOOM  MOA3EMHbIX
coopyXeHuin. KomneHcaunoHHOe HarHeTaHWe OCYLLECTBIISIETC MHOropa3oBOW [03MPOBAHHOW WHbBbEKUMER
TBEPAEIOLLNX PacTBOPOB B IPYHT Yepe3 CKBaXKWHbI, pacrnonaraemble Mexay CTPOSILUMMCS M 3aliuLiaeMbiM
obbekTamu.

MprmeyaHusa

1 Ona 3awutbl 34aHMA W COOPYXEHUM NpU NpoxXodke no4 HUMUM TOHHENen npuMeHsieTcs
KOMMEHCAUMOHHOE HarHeTaHue, BbIMOMHAEMOE Yepe3 WHBbEKTOPbl, YCTaHOBIIEHHbIE B TOPU3OHTArbHOW
NMOCKOCTN, AN Yero ycTpamBalTCs cneunanbHble BepTUKanbHble WaxThbl.

2 Ons 3awutbl OOBHEKTOB NpU MPOXOAKE TOHHENEem unu yCTPOWCTBE KOTMOBaHOB PSAOM C HUMM
NMPUMEHSETCA reoTEXHUYECKNA Gapbep B BEPTMKANbHOW WM HAKMOHHOW NIIOCKOCTW, yCTpamBaembl MO
MeTOAYy KOMMEHCaLMOHHOIO HarHeTaHNsi B COOTBETCTBMM CO CTaHAapToOM opraHusauum [8 ].

17.23 TMpn ncnonb3oBaHUM B Ka4yecTBE 3aLlUUTHbIX MEPONPUATUIA KOMMEHCALUMOHHOIO HarHeTaHusi B
npoekTe crieayeT NpeQyCMOTPETh BbIMOMHEHNE 3KCNEPUMEHTarbHbLIX paboT Ha OMbLITHOM y4acTKe.

17.24 B cny4asx, korga CTPOUTENbCTBO MNOA3EMHOIO COOPYXEHUS MOXEeT Bbl3BaTb 3a CyeT
BappaxHoro acdekra nogTonNneHne NoABarnoB 34aHUA OKpYXatoLlen 3acTPOVKW, B MPOEKTe OOSMKHbI ObiTb
npeaycMoTpeHbl Mepbl MO 3aliyTe NoABanoB OT NOA3EMHbIX BOA.

B kadectBe Takon Mepbl MOXET ObiTb MPegyCMOTPEHO YCTPOMCTBO rmMapov3onsAuMm nogsanos Mmu
NCKIIOYEHNEe BO3MOXHOCTW X NMOATOMNMEHMSA C NOMOLLIbIO YCTPOWCTBA ApeHaxen (cMm. pasgen 16).

17.25 HeobxoouMoCTb MNPOEKTUPOBAHMS MEPOMNPUSTUA, HanpaBfeHHbIX Ha 3alUUTy WHXEHEPHbIX
KOMMYHVKaLUWUA U CHUXKEHWE UX OOMNOMHUTENbHbIX AedOpMaLMi, BbI3BaHHbLIX NOA3EMHbIM CTPOMTENBCTBOM,
cnepfyeT onpenensatb Ha OCHOBAaHWM re0TEXHUYECKOro NporHo3sa (cm. pasgen 9).

3HayeHns npefenbHO JonycTuUMbIX  gedopMauuin  NOA3EMHBLIX  MHXEHEPHbIX  KOMMYHUKALWA
Jonyckaetca onpefenstb B COOTBETCTBMM C [3 ] uMnAM no cornacoBaHUIO C 3KCMMyaTUPYHOLWMMKU  UX
opraHmsaunsamu.

17.26 B cny4ae ecnu npoekTMpyemoe NoA3eMHOEe COOPYXXEHWe WM MnpoLecc ero CTpouTenbCTBa
MOryT OKa3blBaTb Ha OKpYyXatloLlyro 3aCTpOI7IKy HegonyctumMmble BI/I6paLI,VIOHHbIe n agunHamm4yeckue
BO3OENCTBUS, B MpOEKTe AOSKHbl OblTb MpegyCcMOTPEHbl MEPOMPUSATUS MO CHMKEHUIO YPOBHSA TaKMX
BO34ENCTBUN.

17.27 OdeKkTMBHOCTb 3alMTHBIX MepONpUATUA, MPedyCMOTPEHHbIX MPOEKTOM, AOIDKHa ObiTb
NOATBEPXKAEHA pe3ynbTaTaMu TEeO0TEXHUYECKOrO MOHUTOPUHra. [e0TEXHUYECKUA MOHUTOPUHI criegyet
nnaHMpoBaTh M BbIMOMHATL B COOTBETCTBMU C pasgernom 10.

MpumeyaHus

1 Bo MHorux cnydasx getanbHbld MPOrHO3 MOBEAEHUS 3KCNNyaTUpyembiX 30aHUA U COOPYXEHUN,
NnoaBepriunxca  YCUIeHuto, 3aTpydHeH. B Takmx NpoekTHbIX  cuTyaumsix  cnegyeT  MNpUMEHNATb
HabnogaTenbHbIi MeTog (CM. 7.7).

2 I'IpM NPOEKTUpoBaHUMN KOMNEeHCaLUMOHHOIo HarHetaHuAa HabnogaTenbHbIi  MeToq cnenyet
NPUMEHATb BO BCEX Crly4dadax.

MpunoxexHne A
(cnpaBo4Hoe)

Oco6eHHOCTU UHXXEHEePHO-TeoNIorM4ecknx ycrioBum Ha Tepputopumn r.Mocksbl
A.1 Tlpn npoekTUpoBaHUM NOA3EMHbIX COOpyXeHun B r.MockBe cnegyetr 3HaTb W yyYuTbIBaTb
0COBEHHOCTU MHXEHEPHO-TeONOrMyecknx 1 ruaporeosiornyeckmx yCcroBun Ha TeppuTopum ropoja, yMeTb
aHanuanpoBaTb BO3MOXHOCTb pPa3BUTUSA OMNACHbLIX reONIOMMYECKUX U TEXHOrEHHbIX MPOLLECCOB B FPYHTOBOM
MaccuBe, KOTOpble MOryT oOKasblBaTb BNUSHME Ha 6e30nacHOCTb CTPOMTENbCTBA W HAOEXHOCTb
NPUHUMAEMbIX KOHCTPYKTUBHBIX PELUEHNN.
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I'Ipvlmeanme - anJ'IO)KeHMFl A-I npmBegeHbl B Ka4ecTtBe npuMepa, KOTOprl71 MOXHO MCNnonb3oBaTb
npu pa3pa60TKe pernoHanbHbIX METOONYECKNUX OOKYMEHTOB UMK cneunanbHbIX TEXHUYECKUX ycnoamﬁ.

A.2 MockBa pacnonoxeHa B LieHTparnbHOM YacTn BocTouHo-EBponenckon paBHMHbI B GacceliHe peku
MockBbl 1 ee npuTokoB. ['eonorumyeckuin paspes nog MOCKBOW xapakTepusyeTcs Hannumem ABYyX pesKo
BbIP@XXEHHbIX 3TaXeW Treonormvyecknx obpasoBaHuin: [ApeBHEro, [AOKEMOPUICKOTO KpPUCTanfMyecKoro
dyHOameHTa, norpebeHHoro Ha rnybuHe 6onee 1 KM, 1 3anerarLlero Ha Hem MOKPOBa OCafA0YHbLIX Nopog.
Bce nogsemHble COOpYXeHWst Ha TepputopuuM ropoda, Ha KOTopble pacnpocTpaHaTca TpeboBaHus
HacTo4LLEero ceoga npasuri, pacnonaratloTcs B npegenax rnybuH yexna ocagoyvHbix nopos.

A.3 B reonorunyeckom cTpoeHumn Tepputopum r.Mockebl Ao rnybuH, 3aTparMBaembiX MOA3EMHbIM
CTPOUTENBLCTBOM, MPUHUMAIOT ydacTue nopoabl CpeaHero U BepXHEro OTAEeNoB KaMeHHOYrONbHOW, KOPCKON,
MEIOBOW N YeTBEPTUYHOW CUCTEM.

B NPUIoXeHnn b npmBegeHbl CTpaTVIrpa(*)I/I‘-IeCKVIe CXEeMbl KOMMJIEKCOB 4YEeTBEepPTUYHbIX WU
Ao4eTBepTUYHbIX OTNOXEHWIN Ha TEPPUTOPUNT. MockBbl.

A.4 Twgporeonornyeckme ycrnoBus r.MOCKBbI XapakTepusyloTCs HanMyunem 3HauuTeNnbHOro 4ucna
BOAOHOCHbIX FOPU3OHTOB M 0BpasyembiX UMW BOOOHOCHbLIX KOMMMEKCOB. B BepxHew YacTn rpyHTOBOMW TOMLLM
NnoA3eMHble BOAbl HACHIWAKT PbIXfble U CBA3HbIE NMOpPOoAbl YETBEPTMYHOMO M MEe3030MCKOro (MenoBoro u
fopckoro) BospactoB. Hambonee nomnHbin paspe3 3TUX OTNOXEHWA MpeacTaBneH Ha tore r.Mockebl B
npegenax TennocTaHCKOW BO3BLIWEHHOCTU. 34ecb pas3BuTO [0 LWEeCTU BOAOHOCHBLIX TOPU3OHTOB,
MPUYPOYEHHBIX K YETBEPTMYHBbIM anmoBUanbHbIM, BOAHO-NEOHMKOBBIM U O3EpHO-NEeAHMKOBBIM, a Takke
MOPCKMM MeroBbIM W OPCKMM MNecYyaHblM nopogaM. O3TW BOOOHOCHbIE TFOPU3OHTbI  pasferieHbl
crnabonpoHunLaeMbiMy NracTaMm MOPEH, a Takke rMUuHaMu 1 IMUHUCTBIMU aneBpuMTaMm MeroBOro 1 KOPCKOro
BO3pacToB.

B YEeTBEPTUYHbIX OTITOXEHUAX BblAENAOTCA:

COBpeMeHHbIVI annBManbHbIN BOOOHOCHbIN FTOPU3OHT;

BOJOHOCHbIN FOPU3OHT NEepBOK, BTOPOM U TpeTben HaanonMeHHbIX Teppac pek Mocksbl 1 Ay3bl;

MOCKOBCKUI (pntoBuornsLmansHblid BOOOHOCHLIN FOPU3OHT;

MOCKOBCKO-JOHCKOWN (prntoBuornsumarnbHbii U 03epHO-NeAHUKOBbLIA TOPU3OHTbI;

[JOHCKO-CETYHbCKUI (prtoBMOrnsunanbHbii U 03epHO-NeAHUKOBbLINA FOPU3OHTLI.

B Me30301CcKMX (MENOBbLIX U IOPCKUX) OTIIOXKEHUAX BbIAENATCA criefyoLlme BOAOHOCHbLIE TOPU3OHTbI:

- CEHOMaH-anbOCKuiA;

- anT-HEOKOMCKUNA;

- BOJTKCKUW;

- Kennosen-6aTCcKu.

B HwkHeW uyacTu rpyHTOBOM TOMWM noA3eMHble BOAbl MNPUYpPOYEHbl K Mnactam BepxHe- U
CcpeOHeKaMeHHOYTONbHbIX KapOOHaTHBIX OTNOXEHWUA, pa3feneHHbIX MeprenmcTo-riMHUCTBIMK nopodamu. B
ceBepHoM 4actu r.MockBbl, roe npeacTaBrneH Haubonee MOMHbIA pas3pe3 BepXHEeKaMEHHOYTONbHbIX
OTNOXEHUI, B 3TOWN YacTu TOMLWLM BblAENSAEeTCa 4O NATU BOLOHOCHbIX NIacToB.

B KaMeHHOYrOomMbHbIX OTIIOXEHUSIX BbIAENAITCA Cneayolme BOOOHOCHbIE TOPU30HTDI:

- DKENbCKUI;

- KACUMOBCKWA;

- MSIMKOBCKO-MOAONbCKNNA.

MOMMMO OMMUCaHHbLIX Bbllle BOAOHOCHbLIX FOPU3OHTOB Ha TeppuUtTopun r.Mockebl B BerHeIZ 4YacTtu
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rMApPOreosiorMyeckoro paspesa AoCTaToqHO YacTo BCTpevaeTcsi ocobas hopma CKOMneHus noa3eMHbIX BOS, -
BEPXOBOAKA, 3arerawwas Ha Hebonbwon rnybunHe (2-3 M), 00siI3aHHasi CBOMM CYLLLECTBOBAHWEM TT1aBHbIM
06pa3omM MOBLILLEHHOMY WMHMUILTPAUMOHHOMY MUTaHUKO (B OCHOBHOM 3a CYET yTeYeK U3 BOAOHECYLLUX
KOMMYHMKaLMIA), @ Takke yXyOLWeHWI0 YCMOBMI MOBEPXHOCTHOrO M MOA3EMHOMO CTOKA 3a CYET 3achinku
€CTEeCTBEHHbIX ApeH (HeGoNbLINX peK 1 OBparoB).

A5 Tpwu MPOEKTMPOBaHNMM  HEOOXOOUMO  yuYuTbiBaTb  MMOPOreosriormdeckue  ycrioBus,
chopMMpPOBaBLUMECH K HACTOsLWEMY BpeMeHu Ha Tepputopum r.Mocksbl. MIHTEHCMBHBIN BOAOOTOOp ©3
KaMEeHHOYrOmMbHbIX TFOPM3OHTOB MpMBEN K YCTAHOBMEHMIO MpPaKTUYECKM Ha BCen nnowagum ropoaa
HUCXOASALLEro nepeTekaHmMs NoA3eMHbIX BOA, O YEM CBMAETENbCTBYET COOTHOLLEHNE abCONIOTHBIX OTMETOK
YPOBHEN NoA3eMHbIX BOA B BOAOHOCHbLIX FOPU3OHTaXx.

MpumeyaHue - Hanbonblume 0TMETKN XapakTepHbl AN NepBOro oT NOBEPXHOCTU ropu3oHTa. [lanee, B
Ka>kgoM MocrefylolwemM HwKesanerawleMm ropuM3oHTe, NPOUCXOAUT YMEHbLUEHWE abCOMTHBIX OTMETOK
YPOBHeW NoA3eMHbIX BoA. Hanbonee HN3koe NOMOXEHNE YPOBHEN XapakTEePHO AN MAYKOBCKO-MOA4ONbCKOrO
rop13oHTa.

A.6 Tlpn NpoeKkTMpOBaHUWM MOA3EMHbIX COOpYXeHuh B r.MockBe crnegyeT yuuTbiBaTb Hanuuve
norpebeHHbIX hopm penbeda.

MpumevaHne - EcTtecTBeHHbI penbed Ha Tepputopum r.MoCKBbI npeTepnen CyweCTBEHHbIe
naMmeHeHns. BogHas ceTb NpuMTOKOB pekn MOCKBbI Ha TeppUTOPUM COBPEMEHHOIO ropoaa, CyLlecTBOBaBLLas
A0 Hayana OCBOEHMS 3TON TEPPUTOPUN YenoBEKOM, DOblnia CyllecTBeHHO npeobpasoBaHa. bonbwWHCTBO K3
MPUTOKOB U pyYbeB ObiNM 3aknioYeHbl B KOMMEKTOPbl, OCTarbHble 3acbiNaHbl. 3acbiNaHo Obifo Takke
3HauMTeNbHOe 4MCno MpyaoB, OBparoB, Ganok W MPOYMX HEPOBHOCTENW eCTeCTBEHHOro penbeda,
co3fgaBaBLUNX HeyaobcTBa ANS pasBuTUS ropoaa.

A7 Tlpu nNpoOEKTMPOBaHWM MOA3EMHBIX COOPYXEHMWA HernyboKoro 3amnoXeHusl, ycTpavBaeMblX
NPeMMYLLECTBEHHO B KOTIIOBaHaX U TpaHLUesx, creayeT yYuTbiBaTb BO3MOXHOCTb 3HAYUTENbHOW MOLLHOCTYU
3aneraHnsl TEXHOTEHHbIX FPYHTOB W OTMOXEHWn Ha TeppuTopum r.Mocksbl. OcobGo cnedyeT BblAensiTb
HanuuMe HecnexaBLUMXCA TEXHOrEHHbIX, ra30reHepUPYIOLLIMX Y UHBIX XUMUYECKMN 3arpsi3HEHHbIX FPYHTOB.

[MpUrogHOCTb TPYHTOB C TOYKM 3PEHUS CaHWTapHbIX M 3JKonormyeckmx TpeboBaHum cregyeT
onpegenaTte B cootBetcTBUM ¢ CadluH 2.1.7.1287 , HenpurogHble rpyHTbl nognexaT yaaneHuio u3s
KOTSIOBaHOB UIN 3aMELLEHMIO.

A.8 BaxHas 0CcoBeHHOCTb WHXEHEPHO-reosnormyeckmx ycnosuii r.Mockebl, HebnaronpuaTHas Ans
MOA3EMHbIX COOPYXEHWW, - HanuuMe Ha psge  yyvyacTKoB  TEppUTOpMM  ropoda  XMMUYECKOW U
3NEKTPOXMMUNYECKON arpeccum rpyHToOB Y NMOA3EMHbIX BOA MO OTHOLLEHMIO K KOHCTPYKUUOHHBIM MaTepuanam
COOpPYXEeHWIN. 3alunNTy KOHCTPYKLUMIM MOA3EMHbIX COOPYXEHUA OT KOPpPO3uM crieqyeT BhINOMHATL B
cooTBeTCcTBMM € TpeboraHnamn CI 28.13330 .

A9 Ha Tepputopun r.Mockebl cywectByeT psf  UMHXEHEPHO-reonormyecknx  ycriosun,
HebnaronpusaTHbIX ANs NOA3EMHOro CTPOUTENbCTBA, KOTopble cneayeT ocobo TwaTenbHo uccrefoBaTth B
npouecce u3biICKaHMM M yyuTbiBaTb MPU MNPOEKTUpoBaHUU. K Takum YCnoBWsIM OTHOCUTCH Hanuvyne B
reoriormM4ecKkom paspese:

- TPYHTOB, coaepXalwunx BalyHbl N KPpyMNHbl€ BKIMKOYEHUA. Takune FPYHTbI npencrtaBneHbl B OCHOBHOM
BanyHHbIMKU cynecAMN U CYIrIMMHKaMM MOpPEeHbl MOCKOBCKOIo ropm3oHTa, LWMPOKO pacnpoCTpaHEeHHbIMU Ha
TepputTopun r.Mockebl. Hanuumne Ttakmnx TPYHTOB cregyeT Yy4duTbiBaTb NpU Bbl60pe OGOpyD,OBaHI/Iﬂ n
TEeXHoInormm yCTpOIZCTBa noa3eMHbIX COOpy)KGHI/IVI;

- PbIXMbIX BOOOHACHLILEHHbLIX MECKOB. PbIxNble BOAOHACLIWEHHbIE MECKU 4eTBEPTUYHOro Bo3pacTa
3anerawT, Hanpumep, Ha ceBepo-3anage r.Mockebl. Takme TIpyHTbl CMNOCOGHbI [AOYNIOTHATLCA MpK
BMOPALMOHHBIX UNU OUNbTPaALMOHHBIX BO3OeWCTBMAX. BopoHacbilweHHble Mernkue U NbineBaTble Mecku
CKINOHHBbI K MPOSIBMIEHUIO MNIbIBYHHbIX CBOWCTB M OMacHbl CBOEW CMOCOGHOCTLIO 3anoNHATL NOA3EeMHble
MONOCTM U MPOCTPaHCTBA NpW Hanuuuu goctyna. CneayeT yuuTbiBaTb, YTO NblneBaTble necku, obnapas
HM3KOM NPOYHOCTBLHO, NErKo Pas3XKKatoTCs U OMMbIBAKOT NPU OYEHb MaribiX pa3pyLualoLLmMX HANPSPKEHUSX;

- cnabbix BOAOHACHILWEHHbLIX [MMHUCTbIX FPYHTOB, 3aTOp(b088HHbIX FPYHTOB, TOp(bOB n wunos,
CKMOHHbIX K ONUTENbHOW KOHCONMMAAUUN U 3HAYUTENbHbIM /:l,ecbopmau,va. Takue FPYHTbl HE Pa3BUTbl Ha
TeppuTopumn r.MockBbl NOBCEMECTHO U BCTpe4arkTCA npenmyLieCtBeHHO B MOHMXEHUAX penbecba, K HAM
OTHOCATCA O3€epHblIe U OONOTHbIE OTNOXEHNS;
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- TTIMHWUCTBIX TPYHTOB TOBBILEHHOW YyBCTBMTENbHOCTU. Hanpumep, cnabonutuduumpoBaHHbie
TMMHUCTBIE TPYHTbI C BBICOKOM BNaXXHOCTLIO M MokasaTeneM Tekyyectu 6onee 0,5 obnagatoT TUKCOTPOMHbIMU
CBOMCTBaMW, T.e. XapaKTepU3YylTCA YaCTUYHOM MMM TMOMHOM noTepelt MPOYHOCTM MpWU AUHAMUYECKOM
BO3AEVCTBUM U BOCCTAHOBJIEHNEM MPOYHOCTU NOCHe NpeKpaLleHns BO3OencTBus;

- NMYYNHUCTbIX TPYHTOB. Takue FPYHTbI Npn UX BCKPbITUKM B npouecce noa3emMHOro CtpouTesibCTBa,
noasepradacb BO34ENCTBUIO oTpudaTtenbHbIX TemMmnepartyp, CNocoOHbl K 3HA4YuMTENbHbIM OOBLEMHBLIM
ﬂed.)opMaLl,VlﬂM M MOryT nepegaBatb CylweCTBEHHble [OOMNOJIHUTEeNIbHble OaBleHNA Ha KOHCTPYKUUn
noa3eMHbIX coopy>|<eHm7|. K NYYNHUCTbIM OTHOCATCA MNMUHUCTbIE TPYHTHI.

A.10 CnepgyeT yuuTbiBaTb, YTO OMAacCHOCTb NPU NOA3EMHOM CTPOUTENbCTBE MOryT MpPeAcTaBnsTb
coboi 3HauuTenbHble rpagveHTbl Hamopa B BOAOHOCHbLIX FOPU3OHTaX, KOTOpPble MOryT BO3HUKaTb Npwu
BCKPbITUM OTHOCMTENBHO ManoOMOLLHOIO BOJMKCKOro BOAOHOCHOIO FOPM30HTA, NMPUYPOYEHHOTO K FMHUCTBIM
MblieBaTbiM U MENKUM MeckaM, HacbIWweHHbIM (POCHOPUTOBBIMM  KOHKPEeLUsaMK, KOTOpblIn obnagaet
3Ha4MTENbHBIM M3OBITOYHBIM HaNoOpPOM.

Ob6ssatenbHbiMM TpeboBaHUSAMM B NpOrpaMMe MHXKXEHEePHO-reonormyecknx U3biCKaHU AOMKHbI ObiTb
HeobXx0AMMOCTb AeTanbHON cTpaTudukauum BOAOHECYLLMX U BOAOYMOPHBLIX CIOEB rPyHTa, OnpeaeneHne nx
KO3(PUUMEHTOB unbTpaumMm u BOAOOTAAYU. JlokanbHble TrMAPOreoriormyeckne OCOBEHHOCTM Yy4vacTka
NOA3EMHOr0 CTpouTenbCTBa cnegyet nsyyatb B KOHTEKCTE 0OOLero NoHMMaHus pexmMoB hunbTpauumn Ha
3HaAYNTENBHOWN OKpYXKatoLLEen TePPUTOPUMN.

A.11 Ha Ttepputopuu r.Mockebl nposBnsetcsa psa HebnaronpusaTHbIX WHXEHEPHO-reornorm4ecknx
MPOLLEeCCOB, €CTECTBEHHOIO N TEXHOrEHHOTO XapakTepa, KOTopble Heo6X0AMMO U3YyUnTb B XOAE U3bICKaHWIA U
YUYnTbIBaTb NPY NPOEKTUPOBAHMM NOA3EMHbBIX COOPYXeHUI. K 3TUM npoueccam MOXHO OTHECTH:

- TEXHOreHHOe MoATOMNNEHNE;
- KapPCTOBble U KapCTOBO-CYddO3NOHHbIE NPOLIECCHI;
- ONON3HeBble NPOLIECCHI.

A.12 TMpu NpoeKkTUpoBaHUK crieayeT yyYuTblBaTb, YTO NOA3EMHOE CTPOUTENLCTBO CMOCOBHO 3a cyeT
GappaxHoro adekTa BbI3bIBaTb TEXHOTEHHOE MOATOMMEHUE OKpPYXatlollen TepputopuM, 4YTO MOXET
NMPMBECTU K 3aTOMMEHU MOABANOB COCEAHMX [AOMOB U yXyALWTb 3KCMnyaTaluMOHHble CBOWCTBA
3KCMNyaTUpyeMbIX NOA3EMHbIX O6EKTOB.

A.13 CnepyeT yuuTbiBaTb, YTO OMACHOCTb [Af1S1 MOA3EMHbIX COOPYXXEHWI MOryT npeacTaBnaTb
KapcToBble W KapCTOBO-CyddPO3nNOHHbIE Mpouecchbl Ha TeppuTopun r.Mockebl. lMpu cTpouTenbCTBE Ha
3aKapCTOBaHHbIX TEPPUTOPUSIX HEOOXOAMMO M3y4aTb COCTaB KapCTYHOLMXCA NOPoJ, YCNOBUSI UX 3aneraHus,
BbISIBMNSATH NOBEPXHOCTHbIE KapPCTOBbLIE NPOSIBIIEHNS U NMOA3EMHbIe KapCToBble (hopMbl. B ycnoBusix r.Mocksbl
OCHOBHbIE KapCTyloLmMecss nopoAbl - OTIIOKEHUS M3BECTHSIKOB kapOoHoBoro Bospacta. HawGonbluyto
KapCTOBYIO Yrpo3y MPeAcTaBnsiloT TEPPUTOPUM B Npedenax AonuH pekn MOCKBbI U ee KPYMHbIX MPUTOKOB,
rae OTNoXeHUs kapGoHa He NepekpbIThl YEXIOM CrabonpoHMLaeMbIX KOPCKUX TINH.

Mpy NpOEeKTMPOBaHMN MOA3EMHbIX COOPYXXEHUIN creayeT yaensaTb BHUMAHWE WUCCNELOBaHUIO
CKanbHbIX TPYHTOB, CKMOHHbIX K MPOSIBNEHUSIM KapCTOBbIX W KapCTOBO-CY(O3NOHHBIX MPOLECCOB,
obnagamoLmx CUNbHON TPELLMHOBATOCTLIO U KaBEPHO3HOCTLI. [omkHa ObiTb U3yyeHa WX CnOCOBHOCTb
NOrMOLLEHUs TIIMHUCTLIX PACTBOPOB, NPUMEHSIEMbIX NPU GypoBbIX paboTax U YCTPOMCTBE TPaHLUENHbIX CTEH
B FpyHTE.

CxemaTu4yeckas kapTa UHXEHepHO-reonormyeckoro pamnoHmposaHus r.MockBbl MO CTeNeHu OnacHOCTU
NPosABNEeHUA KapCcToBO-CY(pPO3MOHHBIX NPOLECcCcoB NpuBedeHa B NpunoxeHnn B.

A.14 Tpun npoeKkTUpoBaHNM MOA3EMHBLIX COOPY>KEHUA Ha TEPPUTOPUAX C PE3KUM U3MEHEHNEM OTMETOK
penbeda, B6GNU3M CKMOHOB PeK M OBparoB cregyeT u3yyaTb Hanuyve APEeBHUX U aKTUBHbIX OMOMN3HEBbIX
npoLeccoB, a TakKe uWccnefoBaTb BO3MOXHOCTb aKTMBM3aLMKM OMOM3HEBbIX MNPOLIECCOB B CBSA3M CO
CTpouUTEnbLCTBOM. [1pyM MPOEKTUPOBaHWUM JOMKHbI BbITb NPEeayCMOTPEHbl MeponpuaTUs Mno ctabunusauuu
OMNOM3HEeNn, BNUSIOWMX Ha MOA3EMHbIE COOPYXEHUS M HaxodsLWMXCs B akTUBHOMW pase, elwle OO0 Havana
CcTpouTenbLCTBA.

CxemaTun4yeckas KapTa WHXeHEepPHO-reororn4eckoro paﬁOHMpOBaHMH r.Mockebl no cTeneHu
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npoABIieHNA OMOJIBHEBLIX MPOLIECCOB NMpuBeaeHa B NpUnoXXeHnn r.

Mpunoxexue b
(cnpaBo4HoE)

Crtpaturpacmyeckue cxembi r.MockBbI

Tabnuua B.1 - Neonoro-reHeTU4ECKME KOMMNMNEKChI YETBEPTUYHBIX OTNIOXEHUN r.MOCKBbI

"eonorn4ecknin MHOeKc

[eonoro-reHeTMYeCKMIA KOMMNEKC

CoBpeMeHHble OTNOXEeHUs QIY

1y

TeXHOreHHbIN (HacbIMHOW) Cron

Py

[Mo4BeHHO-pacTUTENLHLIN Crow

aly

AnntoBuarnbHble OTAOXEHUS

O3epHble 1 60NOTHbIE OTNOXEHUSA
LhQy P

KonntoBnanbHble (0non3HeBble) OTNOXEHNS
eI ( )

[JentoBuanbHble OTNOXEHUSA CKNOHOB, 6anok, oBparos
Qv P

BepXHeueTBEpTUYHBIE OTNOXeHUs I

alJq

AnntoBuanbHble OTNOXEHUS

L, hQIH O3epHble 1 6ONOTHBIE OTNIOXEHNS

pr MoKpOBHbLIE OTNOXEHUA

PrOg-m

dQIII [JentoBnarnbHble OTNOXEHNS CKNOHOB, 6anok, oBparos
dQq-n1

CpeAHeueTBEPTUUHBIE OTNIOXeHNs ]I

dnoBuornsiLmanbHble OTIIOXKEHNS MOCKOBCKOTO Oflei€HEHMS

JNeaHnKoBbIE OTNOXEHMS (MOpPEHa) MOCKOBCKOTO OfiefjeHeH1s!

CDJ'IIOBI/IOFJ'IHLLI/IaJ'IbeIe OTNOXeHnA

MockoBcKkuin - AHENPOBCKUIN MOPU3OHTbI

O3epHO-J’Ieﬂ,HVIKOBbIe OTNOXeHn4A

MockoBcKkuin - AHEMPOBCKUIN FOPU3OHTbI
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JlegHWKOBLIE OTNOXEHNA (MopeHa) AHENPOBCKOro oneageHeHuna

d
221

dnoBuornsumanbHble oTrnoxeHus OKCKUI - OHENPOBCKMIA TOPU3OHTbI

-
Q"

LgQHD_d O3epHOo-NeHMKOBbIE OTNOXEHNUS OKCKMiA - QHENPOBCKUIA FOPUSOHTbI

HuxHe4yeTBEpPTUYHBbIE OTNOXEHUSA QI

JlenHyiKkoBbIEe OTNOXEHUS (MOpeHa) OKCKOro onefeHeHns

201"

a fQI HepacuneHeHHbIN KOMMEKC anmioBnanbHbIX U (OROBUOrMALMANnbHBIX OTIIOXEHNIA
2

Tabnuua b.2 - Ctpaturpaduyeckme KoMnnekcobl 404EeTBEPTUYHBIX OTNOXEHUI r.MocCkBbI

OTtgen Apyc "eonornyeckun Tonwa opu3oHT
NHOEKC
MenoBasi cucrema
pepan Cammorian Kast —k ' '
CeHoMaHCcKui E 58 - -
HwxHmin Anbbckun - -
K al
AnTckun E 1a - -
nggemcmﬁl Kl b— by - -
PUBCKUI
BanaHxunHckumn
Bepwuacckuin

KOpckas cucrema

BepxHui Borkcknn I3v - R
Kumepugxckun 131«'111 - -
Oxkcdhopackui T 50X - -
Kennosewickni 131{ - -
CpenHuin n BepxHuin  [BaTckun Igbt - -

Bbat-kennosenckumn :[2 3bt —k -
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KameHHoOyronkLHas cuctema
BepxHui Penbckin i 318 PycaBuHckas HoBpaTuHckuia
KacumoBsckui s At TpoLukoBckasi SAyackui
Caizm M3mainnosckas SAyackui
Camse MeLuepuHckas [oporoMunoBsckuii
Capr Mepxyposckas [opOroM1noBCKuii
Canw HeBepoBckast XaMOBHMUYECKMIA
Cart PaTtmuposckas XaMOBHMUYECKMIA
i V5 BockpeceHckasi KpeBakuHcKuin
CpegnHuii KacumoBsckuii Cgms MsukoBckast MSYKOBCKMIA
Mockosckuit Copd Moponbckas MsIYKOBCKUIA

MpunoxeHve B

(cnpaBo4Hoe)

CxemaTnyeckas KapTa MHXXeHepPHO-reoyiIorM4eckoro pamoHMpoBaHus r.MocKBbI MO CTeNeHu
OMacHOCTU NPOsIBreHUs1 KAPCTOBO-CY(hpO3NOHHLIX NPOLEeCCOB
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%

YcnoBHble 0603Ha4YeHus:

Tepputopus, NOTEHLMANBHO ONacHasi B OTHOLLEHUW MPOSIBMEHNSA
KapCTOBO-Cy(PdO3NOHHBIX NPOLECCOB

TeppuTopus, onacHas B OTHOLLEHUMW NPOSBEHNS
KapCcTOBO-Cyd(O3MOHHBIX NPOLECCOB

PucyHok B.1

Mpunoxexue I
(cnpaBo4Hoe)

CxemaTunyeckasi KapTa UHXKeHepPHO-reoyniormM4eckoro panoHnpoBaHus r.MIockBbl No creneHun

nposABliieHUA onoyi3HeBbIX NMpoueccoB
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)

YcnoBHble 0603HaYeHUs:

YyacTku pa3BuTns rinyboknx ononaHen

YyacTku pasBuTra MESMKMUX OMOM3HEN U ONMbIBUH

PucyHok .1

Mpunoxexne
(pexomeHpyemoe)
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YacTHble KOS(*)d)VILWIeHTbI HageXHOCTU NO Harpy3ke AnA pac4yeToB no nepBoﬁ rpynne npeaernbHbIX

Tabnuua .1

COCTOSIHUM

Bua Harpysku unv Bo3gencTems KoadhdnUMEHT HagexHocTH ¥ npu HopmMaTuBHbI MpoeKTHbIN
g OOKYMEHT nogxop, (CMm.
BO3AENCTBUN Tabnuuy 8.1)
HebnaronpusiTHOM 6naronpuaTHOM
MocTosiHHbIE Harpy3Kku
Bec koHCTpyKLMiA:
- MeTanmnn4eckmx 1,05 0,90 CI20.13330 1Tn2
CI1120.13330
CIM 122.13330_
- BETOHHbIX 1 Xene306eTOHHbIX 13 1,10 0,90
TSKENbIX 6ETOHOB B HAA3EMHbIX
KOHCTPYKLMSIX, COOPHbIX B
MOA3EMHbIX KOHCTPYKLMSIX
- COOPHbIX BETOHHBIX U3 NErKMX 1,20 0,90 CI120.13330
0EeTOHOB, MOHONUTHbIX OETOHHbIX U CI1 102.13330
Kene3o6eTOHHbIX B NOA3EMHbIX
KOHCTPYKLMSIX
0,80 CI1120.13330
CI1122.13330
- MOHOJTUTHbIX OETOHHbIX U 1,30 0,90 CI20.13330
Kene3006eTOHHbIX U3 Nerknx CI 120.13330
6eTOHOB, U30NALMOHHbIX U Cl 122.13330
BblpaBHMBAIOLLNX CITOEB
BepTukanbHble Ha Kpenb cTBONa 1,17 - CI191.13330 1
ropHOI BblpaboTKkn OT COGCTBEHHOMO
Beca, Beca 06opynoBaHusi n
COOpPYXEHWI, ONUpatoLLMXCs Ha
Kpenb
BepTukanbHble OT Beca rpyHTa:
- obpaTHOW 3acbInku 1,15 0,85 CI120.13330 2
CI22.13330
CI1120.13330 1
CM 122.13330_
- B NPYPOLHOM 3arneraHum npu 1,10 0,90 CI120.13330 1n2
HEBO3MOXHOCTM CBOA00Opa3oBaHms Cl 102.13330
CIn 120.13330
CI1122.13330
- B NPYPOLHOM 3arieraHum rnpu 1,50 - CI1102.13330
cBogoobpasoBaHum
- ANS cKanbHbIX TPYHTOB 1,60 - CI1120.13330 1
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- ONS TMYHUCTBIX TPYHTOB 1,50 - CI1122.13330
- AANS1 MECKOB U KPYNMHOOBIOMOYHBIX 1,40 -
rPYHTOB
- AaBrieHne rpyHTa npu BbiBanax 1,80 - CMn 120.13330 1
Cn 122.13330
[aBneHune ropHbix nopoa Ha 1,25-1,00 - Cl191.13330 1
rOPU30HTarnbHbIE N HaKNOHHbIE
BbIpaboTkn
["opu3oHTanbLHOe gaBneHue rpyHTa 1,00 1,00 CI122.13330 2un3
1,20 0,80 CI 102.13330 1
CI 120.13330
CIn 122.13330
1,17 - CI91.13330
"'mapocTtatuyeckoe aaBneHune 1,10 0,90 Cl191.13330 1mn2
CI102.13330
CI 120.13330
CIn 122.13330
Ycunusa ot npeaBapuTenbHOro 1,30 - Cl1120.13330 1mn2
obxatunsa obaenku Cl122.13330
OnuTenbHble Harpy3kn U Bo3gencTBuA
Bec BpeMeHHbIX Neperopoaokx, 1,30 0,90 CI120.13330 1n2
OTAENOYHLIX CNOEB N MaTepunanos Cl120.13330
CI 122.13330
Bec crauyunoHapHoro ob6opyaoBaHus 1,05 - CI120.13330 1n2
CI 122.13330
BHyTpeHHee rugpocTaTnyeckoe 1,00 - CI120.13330 1,213
naBneHue CI 102.13330
TemnepaTypHble BO3OENCTBUSA 1,10 - CM 20.13330 1Tn2
Crn 122.13330
Boagencteure ycagkm n nonsyyvyectu 1,10 0,90 Cl 122.13330 1Tmn2
OeToHa
BospnencTeme cmn Mopo3HOro 1,50 - CI1122.13330
ny4yeHus:
- ANS cKanbHbIX FPYHTOB 1,60 - CI1120.13330 1
- ONA MMWHUCTBIX TPYHTOB 1,50 -
- ANs1 NECKOB U KPYNHOOBOMOYHbIX 1,40 -
rPYHTOB
[edopmaLrmm ocHoBaHuS,
BbI3BaHHblE NOAPabOTKOW:
- ocejaHue 1 ropua3oHTanbHoe 1,20-1,10 0,90 CIn 21.13330 1Tmn2
cOBUXeHne
- KPEeH 1 OTHOCUTEMbHas 1,40-1,20 0,80
ropusoHTanbHas gecgpopmMauus
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- KpBU3Ha 1,80-1,40 0,60

KpaTkoBpeMeHHble Harpyskum n BO34eNCTBUA

Bec cknagupyembix MaTepuanos n 1,20 - CI120.13330 1Tn2
n3genun

Harpyaka oT MOCTOBbIX 1 MOABECHbIX 1,10 - CI1122.13330

KpaHoB

TpaHCcnopTHbIE Harpy3kn 1 Harpysku 1,20 - CM 20.13330

OT MEéXaHu3moB CI1102.13330

Harpy3sku oT Beca ntogen 1,40 - CI1120.13330

[aBneHue WMTOBbLIX JOMKPaTOB 1,30 - CI 120.13330

CIM 122.13330

[aBsneHue pactBopa npwm 1,20 1,00 CI1102.13330
LemMeHTaumm
[Mynbcaumsa NoToKa XXMaKocTu 1,20 - Cl1102.13330

Mpunoxexune E
(cnpaBo4Hoe)

MosicHeHUs K BbIGOPY YaCTHbIX KO3 (pULIMEeHTOB HaAEXHOCTU Arsi NPOEeKTHbIX nogxogoB 1,2 n 3
E.1 B 8.6.3 gonyckaeTcs NpUMEHSTb TPU MPOEKTHbIX noaxoda Ans npedenbHblX cocTosHun STR u
GEO. Onu otnuyatoTca cnocobom pacnpefeneHnst 4YacTHbX KO3(hULMEHTOB HaOEXHOCTU MeXay
BO30EeNCTBUAMW, CBOMCTBAMM rPyHTa U MaTepuana, COnpoTUBIEHNSIMU, YTO CnedyeT U3 pasnmynsa noaxonoB

K cnocoby yyeTa HeonpeaeneHHOCTEN NpyM MOAENUPOBAHUN pe3yNbTaTOB BO3AENCTBMI U CONPOTUBIEHUN.

E.2 MNMpoekTHbIN noaxoa 1

B npoektHoM nogxome 1 uyacTHble KOSMMPULMEHTbI HALEKHOCTU MO TPYHTY g NMPUHUMatOTCS
paBHbIMK 1,0, BCce npoyme YacTHble KoahMULMEHTbI HAOEXHOCTU OTMMYHbI OT eOUHULbI.

B aTom nogxoae B 3aBUCUMMOCTM OT XapakTtepa Harpysok u BO34ENCTBUA UX BO3MOXHbIE OTKNOHEHUS
OT HOPMaTUBHbIX 3Ha4YeHNN Yy4UTbIBAlOTCA 4YacCTHbIMU KOS(*)qDI/ILWIeHTaMI/I HageXHOCTK No Harpyske

Vs [BblpaxeHue (8.7)] unM YacTHbIMKM KOIMULMEHTAMU MOLENU AN PE3yNbTaToB BO3AENCTBUNA

¥ 5 [BolpaxeHue (8.70)].

B cnyyae ecnu 3HayeHusi Harpy3ok W BO3OEWCTBUMA OMNPELENSAIOTCH aHaNUTUYECKW, MPUMEHSIIOT
npoekTHbli noaxon 1A un BblpaxeHue (8.7) Ana pesynbTaToB BO3AEWCTBUW. EcCnu 3HavyeHMs Harpysok u
BO3OEWNCTBUIN - pe3yrnbTaT YWUCIEHHOTO pacyeTa, [OoMNycKaeTcs MpUMMEHeHMEe MNpPOeKTHoro nogxogda 16 wm
BblpaxeHus (8.76), onpeaensiowero pesynbTaTbl BO34EACTBUN.

MpoekTHbIN noaxod 1 NPUMEHSIIOT NPenMYyLLeCTBEHHO NpU pacyeTe Mo NepBoii rpynne npeaenbHbIX
COCTOSIHWUI TOHHENbHbIX OBAENOK U 371EMEHTOB TOHHENEN.

MpumeyaHne - Hanpumep, Ons npoBepkn npenenbHbiXx cocTodaHui STR B anemeHTax o64enku
TOHHENS, YCTpavBaeMoro 3akpbiTbiM CrnocoboM, HeobxoAMMO OnpeaenvTb pacdeTHble 3HAYeHus
BHYTPEHHUX ycunun. B KayecTBe MOCTOSAHHbIX BO3OEWCTBUA CregyeT YydYecTb [aBrieHue T[pyHTa U
rmgpoctaTnyeckoe [aBrieHue noAs3eMHblX Bo4 Ha o6aenky. Takke HeobxoouMMO y4vecTb Harpysky Ha
NMOBEPXHOCTb 3eMMM HaJ TOHHeNneMm, BKNOYawLWylw B ceba Kak MNOCTOSIHHYK, Tak W BPEMEHHYH0
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COoCTaBndawwme.

MpoekTHbIM noaxod 1A NPUMEHSAOT B crlydae, Koraa pacdeT BHYTPEHHUX YCUINUA B 3neMeHTax
00aenky TOHHEeNs BbIMOJHSAIOT C NPUMEHEHNEM KOHTAKTHbIX MOAENeN, a Harpy3kn Ha o0aenky onpenensioT
aHanuTuyeckn B cootBeTcTBuM ¢ CI1 102.13330 , CIM 120.13330 , CM 122.13330 . lMNpwn atom gns Bcex
pe3ynbTaTtoB BO3OENCTBUA crnedyeT y4yecTb KOIMULNEHT HAOEXKHOCTU MO OTBETCTBEHHOCTU COOPYXXEHWM

n, @ TaKkke TO, YTO B 3TOM Crlyvae pe3ynbTaTbl BO3OAENCTBUN HE 3aBUCAT OT NPOYHOCTHBLIX XapaKTepUCTUK

mMatepuana KOHCTPYKUMIW, TO ecTb. Ym = 1,0. Takum o6pa3oM, B YCTOWYMBBLIX TPYHTax B YCNOBUSIX

cBogoobpa3oBaHNs MpW OMpedeneHMn pacyeTHbIX 3Ha4YeHW pe3ynbTaToB BO3AENCTBUWA (BHYTPEHHUX
ycunuii B obaenke) AormkHbl ObiTb YYTEHbI Cnegylowme 4acTHble KOadMUUNEHTbl HaaeXHOCTU, KOoTopble
MOryT ObITb OTNNYHbLIM OT 1,0:

- pesynbTaT BO3OEWCTBMI OT HArpy3ok Ha MOBEPXHOCTM TpyHTa He 3aBUCUT OT MPOYHOCTHbIX
Xapaktepuctuk rpyHta. OH 3aBMCUMT OT 3HAYEHW M XapakTepa MNOBEPXHOCTHbLIX Harpy3oKk C Y4eToM

KO3 PULMEHTOB MX COMETAHUN, a TaKKe reOMeTPUIECKNX NapaMeTpoB: Ea‘ = Ed {Tj an : ‘Id} ;

- pesynbTaT BO3OEWCTBUIA OT rMAPOCTATUYECKOTO OaBMEHMs 3aBUCWUT OT yOenbHOro Beca Boabl U
reomeTpuyecknx napameTpoB. C y4yeTOM BO3MOXHOCTU MW3MEHEHUsI TeoMeTpPUYECKUX napaMeTpoB
(Hanpumep, ce3oHHOro uameHeHusi YTB) pesynbTaT BO3AEWCTBUIA MOXET ObiTb 3anucaH Creaylwmnm

obpasom: g = Egi{¥piyiag +haj,

- pesynbTaT BO3OEWCTBUIA OT BEPTUKANbHOW M FOPU3OHTAsIbHOW COCTaBMAIOLWMX OaBREHUs rpyHTa
onpedensieTcs B 3aBUCUMOCTM OT HOPMAaTMBHbIX 3HAY€HMI MNPOYHOCTHbLIX XapaKTEPUCTMK TpyHTa
(kadkyLerocs yrna BHYTPEHHEro TpeHust), a Takke reomMeTpuUYecKnx napameTpoB:

By =8y {"."an;Xn;ﬂd} . Mpn atom cnegyer OTMETUTb, YTO ANsi BEPTUKANbHOW WM TFOPU3OHTaNbHON

COCTaBISOLLMX JaBEHUS FPYHTa NPUMEHSIIOT PasnnyHble 3HaveHns 1§ (npunoxerue ).

MpoekTHbIN noaxod 16 npuMmeHAOT B criyyae, korga pacyeT BHYTPEHHUX YCUIMMW B SMeMeHTax
064enkn TOHHENS BbIMOSHAIOT METOAOM KOHEYHbIX 3fIEMEHTOB C NPUMEHeHWeM MoAefeln CroLHbIX CPea.
BHyTpeHHVe ycunua B obgenke TOHHens Tem onacHee, 4Yem Oonee HepaBHOMEpPHO pacnpepensercs
BHELLHAS Harpy3ka Ha obgenky. C aTOM TOYKM 3peHus Tpebyemas cTeneHb HageXHOCTW NP NPUMEHEHUN
npoektHoro nogxoda 1A obecneumBaeTcsa TeM, 4YTO KO3I(PPUUMEHTbI HALEXKHOCTM MO Harpyske Ans
BEPTMKaNbHOro [AaBneHus rpyHTa Bbille, Y4eM [AONA ropu3oHTanbHoro pasneHuns. [pu npuMeHeHuun
YMCNEHHbIX MOAENEN CNMOLWHbIX cped obecneyeHne pasnuyHbIX 3Ha4YeHU KoapduumneHTa HagexxHoCTn no
Harpyske Ans HanpshkeHUW Ha pasnuyHbIX Nrowagkax okasbiBaeTcs npobrnemaTtuyHbIM, eCcrnv NpaBuibHO
MOAEenupyloTcsa apyrue ycrosust 3agadn. B aTom criydae npasunbHee NpUMEHATb YacTHbIN KOadduumneHT

HadeXHoCTM Mogdenu  Yii , Ha KOTOpbIM  crnedyeT yMHOXaTb  pe3ynbTaTbl  BO3AEUCTBUIA:

By =y Ba (Wl Xy ag).
E.3 MNMpoekTHbIN nogxoa 2

npoeKTHbIIZ nogxon 2 NPUMEHAKT B Cly4adX, Korga 3Ha4eHuA Harpys3ok u BO3OENCTBUA Unn
COI'IpOTI/IBJ'IeHl/IIZ BO34ENCTBUSM CyLLEeCTBEHHO 3aBUCAT OT NPOYHOCTHbIX XapakTepPUCTUK rPyHTOB.

B npoekTHoM noaxoge 2 4acTHble KO3MMUUMEHTbI HAAEXHOCTW MO TPYHTY Tg NpUHUMAIOT

oTnMyHbIMM oT 1,0, BCce Npoyne 4YacTHble KOIPMULMEHTHI HAAEXKHOCTU B OOLEM criyyae OTMMYHbI OT
eauHULIbI.

MpoekTHbIN noaxond 2A NPUMEHSOT, HaNpyMMep, ANS pacyeTa Hecyllen CnocobHoCcTn (hyHAaMeHTOB
Ha €CTECTBEHHOM OCHOBaHWK, pacyeTa MNOAMOPHbIX CTEH, pacyeTa YCTOMYMBOCTU CKIIOHOB UM OTKOCOB.
OTnnuutenbHas 4epta NPOEKTHOro noaxoga 2A - OTCYTCTBME YacCTHbIX KOI(MULMEHTOB HAOEXHOCTU MO

COMPOTUBIEHNIO YR, Tak Kak pacyeTHble 3HaYeHUs1 CONPOTUBIIEHNS BO3AENCTBUAM ONpeaensioT HarnpsMyto
B 3aBMCUMOCTM OT PacYeTHbIX 3HAYEHWIN XapakTepuUCTUK rpyHTa.

MpoekTHbIN noaxoa 26 NpuMeHsIOT B crny4vasix, korga pag 3HadeHuin COonpoTUMBNEHUA BO3LENCTBUAM
MOXET 3aBUCETb HEMOCPEACTBEHHO OT NPOYHOCTHBLIX XapakTePUCTUK FPYHTa, a psa - He 3aBucnut. Hanpumep,
Takon noaxod NPUMEHSAIOT MpUM pacyeTe YCTOMYMBOCTM CKMOHOB, 3aKpenneHHbIX aHkepamu. [Opyrum
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nNpuMepoM MOXeT ObITb pacyeT Hecyllen cnocobHOCTU BypoBOWM CBau MO FPYHTY, €CNN €€ HUXHUIA KOHeL|
3arny6rneH B necyaHbl rpyHT (COMPOTUBIIEHNE CBaun NO HOKOBOW MOBEPXHOCTM HE 3aBUCUT OT MPOYHOCTHbIX
XapaKTePUCTKK FPYHTA, @ CONPOTMBIIEHME MO HUKHUM KOHLLOM 3aBUCKT).

MpoeKkTHbIN Nnoaxon 2B NpuMEeHSI0T B TeX Xe criydasx, YTo NPOoeKTHbIM noaxon 2b, ogHako 3HayeHus
COMPOTUBIEHNIA BO3OENCTBUSIM ONPenensioT HemnocpeacTBEHHO B xode MWchbiTaHun. Hanpumep, 370
OTHOCMUTCS K HECyLLen cnocobHOCTN CBal UM aHKEPOB.

lMpumeyaHue - BoipaxeHusa ang npoBepkn HeaonyLeHs HacTynneHns npegensHblx coctosHun STR
n GEO, cooTBeTcTBylOLIME NPOEKTHOMY noaxondy 2, npumeHeHbl B CIM 22.13330 , CIM 23.13330 , CM
24.13330, CIN 116.13330 .

Hanpumep, BbipaxxeHue (8.4a) moxeT npuobpeTaTb Cneayowmnn BUA B YacTHbIX CriyYasax:

- NPW pacyeTe HecyLlen cnocoGHOCTM MO PYHTY ddyHAaMeHTa Ha eCTECTBEHHOM OCHOBaHWUM

Yoo Bg (Y p Wiy ag) S¥qRa (X, (g aq)
- PV pacyeTe HecyLLen CNoCOBHOCTM MO FPYHTY 3aBMBHO cBan

Yn 2 Ba (¥ s WY 22 YRe Ry lagl

- NP1 pacyeTe HecyLleln cnocoGHOCTU No rpyHTY BypoBoli cBan

Yoo B (Y p W} 2 Y R (K iy piag )

- NPpY NPOBEepKe Hecyllel cnocoGHOCTM CBau Uiv aHkepa Mo pesynbTaTtaM UCMbITaHWi

Yoz Bg (¥ WY 2v¥RaRalagl,

- Npu pac4yeTe erJ'IKOBOVI I'IOﬂ,I'IOpHOﬁ CTEeHKM Ha caBur nnmn onpokmnabiBaHne

Yn 2 Bg (Y W A g ag) STV Rg (Y p Wil Xy MY giagl;

- NPV NPOBEPKE MPOYHOCTUN INIEMEHTOB MOKOW NOANOPHON CTEHKM

- NpU NPOBEpKe YCTOWYMBOCTU CKITOHOB U OTKOCOB

Tnzgd{TfWFn;Xn’ng;ﬂd}ET&’RJ{T}"WFH;MH "me;Xn"fvg;ﬂd}.
E.4 MNMpoekTHbIN noaxon 3

B psage cnyyaeB pesynbTaTbl BO3OEWCTBUM M 3HAYEHUS MPEAEeribHOro COMPOTUBMEHUSA OCHOBAaHMWSA
3TUM BO3OEWCTBMAM MOrYT ObITb MONy4YeHbl TOMbKO MaTemMaTU4ecKuM MOAEeNVpPOBaHWEM COBMECTHON
paboTbl NOA3EMHOr0 COOPYXEHWSI C FPYHTOBbIM MaccMBOM, B OCOBEHHOCTVM Mpu HeoOXOAMMOCTM y4eTa
MPOEKTHbIX CLUEeHapueB, OTpaxallmx MocnefoBaTenbHOCTb cTpouTenbcTBa. [lpuMmeHeHne mopaenew
cnnowHowm cpeapl (cM. 8.8.10) B aTuX criyyasax NnpeanoyTUTensHo.

PesynbTaT pacyeta B TakuX Cnyyasx - KOMMMEKCHbIM W 3aBUCAWMW OT MHOMMX pakTopoB.
lMpumeHeHne KO3 PUUMEHTOB HAAEXHOCTM NO Harpyskam W BO3AEWCTBUAM WUIM MO FPYHTY, OTAMYHBLIX OT
1,0, ANsS Kakux-TO pe3ynbTaToOB pacyeTa MOXET MoBblaTb HaAeXHOCTb, a AN KaKux-To, HaobopoT,
NMOHWXaTb.

B Takmx cny4yasix gonyckaeTcs NpUMEHATb MpOoekTHbI noaxond 3. [pu npuMeHeHUM NPOEeKTHOro

nogxona 3 KO3MMOULMNEHTbI HAAEXKHOCTU MO Harpy3kam 1 no rpyHTy npuHumaroT pasHeiMu 1,0. PesynbTathl

BO3OENCTBUI YMHOXaKT Ha 4YacTHbI koaddpuumeHT Mogenu Tgi . [py 3TOM npoBepky HegomnyLlieHus
HaCTynneHusa npeaenbHbIX COCTOSIHUM BbIMOMHSOT, UCXOAS U3 YCNOBUS

Yn¥sd o B WFy My X ag Y S Y aBg (R My I X yiag)t

Mo cBoer cyTu NPOEKTHLIN NoaAXoA 3 aHanoryeH NnpoekTHomy noaxoay 16, ogHako ero npyMeHsieTcs
Ons 3agad 6onee wmpokoro kracca. Npy npumMeHeHWn NPOEKTHOro noaxoda 3 3HayYeHUst CONpPOTUMBIIEHUN
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BO3JENCTBMSAM He 3ajaloTcs, a MOLENNPYIOTCA, NO3TOMY KOS(*)(*)MLI,I/IGHTI:I HageXHOCT No conpoTuBIieHUo
He NMPpUMEHAIOT.

MpvmeyaHve - Hanpumep, B pamMkax OOHOW 4YMcrieHHOW moaenu TpebyeTcs BbiMOSIHUTL HE TONbKO
NpPOBEPKY NpeaenbHbIX COCTOSHUI B 31ieMeHTax 06AerKN CTPOSILLErocst TOHHENs, YyCTPauBaemMoro 3akpbiTbiM
cnocobom, HO W NPOBEPKYy AOMYCTUMOCTM AOMOSHUTENbHBLIX BHYTPEHHMX YCUIWIK, BO3HUKAIOWMX B
pe3ynbTate CTPOUTENbCTBA TOHHENS! B KOHCTPYKUMSIX PacroSIOKEHHOro MoBnM3ocTM  NOA3EMHOro
COOPYXXEHMSl, U TNpPOBepKy TOHHENs Ha BCMMbITME C Yy4eToM paboTbl ApeHaxa 9Toro MNoA3eMHOro
COOPYXKEHMUSI.

OyeBMaHO, YTO NpUMEHEHUe OTNMYHbIX OT 1,0 3Ha4YeHu KO3APPULMEHTOB HAAEKHOCTU NO Harpy3Kkam
W rpyHTy OyaeT ANs KakMx-TO M3 UCKOMbIX B pesyrnbTate pacdeTa 3HayeHuin HebnaronpuatHbIM, a Ans
Kakux-To, HaobopoT, - 6naronpuaTHeiM. B 3TOM cnyyae npu npuMeHeHUM nNPOeKTHOro noaxopda 3
pe3ynbTaTbl BO3OEWCTBMIA criegyeT YMHOXaTb Ha YacTHbIN KO3MMMUUMEHT HaAeXHOCTU Moaenun ¥gi ,
3HaYeHNst KOTOPOro MOryT BbITb Pa3nMyYHbl AN Pa3NUYHbIX pe3ynbTaToB BO3AENCTBUN.
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