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06 yrBep:kaeHnH cBoAa npaBui «CoopyiKeHHs MOA3eMHbBIe.
IIpaBusa NpoeKTHPOBAHHSA

B cootBeTcTBHHE co cTaThell 16 ®enepansHoro 3akoHa ot 27 nexabps 2002 r.
Ne 184-®3 «O TexHWYECKOM perylupoBaHUM», IIpaBmnamMu  pa3paboTKH
¥ YTBEpX/IEHHS CBOLOB IPABHII, YTBEPXKACHHBIMU MOCTaHOBIEH)eM IIpaBuTesCTBa
Poccuiickoit @emepauuu ot 19 HostGps 2008 r. Ne 858, moamynkrom 5.2.9 myHkTa 5
ITonoxeHus © MHHHCTEPCTBE CTPOUTENBCTBA M KHJIHIIHO-KOMMYHAJIBHOIO
xozgiictea  Poccumiickoit =~ ®Dexpepauuy,  yTBEPXKICHHOINO  IIOCTAHOBICHHEM
TIpaBuTenscTBa Poccumiickoit ®eneparuu ot 18 Hoabps 2013 r. Ne 1038,
¢ mynkroM 217 ITnana pa3spaboTKu ¥ YTBEPXXAEHHUs CBOJOB NPAaBHI U aKTyallH3aluH
paHee yTBEpKAEHHBIX CTPOMTEIBHEIX HOPM U TpaBii Ha 2015 r. ¥ II1aHOBBIH IIEPHON
mo 2017 r., yrBepxaeHHOro mpukasom Munctpost Poccun or 30 umions 2015 r.
Ne 470/mp,n pr x a3 bI B a 10

1.  VTBepnuTs ¥ BBeCTH B jeiicTBue ¢ 1 centabps 2016 roxa cBox mpasui
«Coopyxenusi nonzeMusle. IIpaBuia IPOEKTHPOBAaHUA» COTJIACHO TPHUIIOKEHHIO
K HacCTOSILEMY IIPHKa3y.

2.  JlemapTaMeHTy TIpafOCTPOMTENbHON [EATENPHOCTH H  apXHUTEKTypBI
B Teuenue 10 mHel co AHS U3[aHus NPUKa3a HAaPaBUTh yTBEPXKIEHHBIA CBOJ IIPaBUII
«Coopyxenuss mon3eMHble. IIpaBuia INPOSKTHPOBAHMA» HA  PETMCTPALUIO
B HaIlMOHAIBHEIH opraH Poccuiickoit Penepanuy 1o cranfapTH3alKH.

3.  JlemapTaMeHTy TIpamOCTPOUTENBHON JEATENBHOCTH M apXHUTEKTyphl
ofecreunTs ONMyONHKOBaHME Ha o¢unuansHoM cadite MuHctpos Poccuu
B MHDOPMAIMOHHO-TENEKOMMYHHKAIOHHOH  cetn  «lIHTepHET»  TEKCTa
yrBepxaeHHoro  csoga  mpaun  «Coopyxenus — mofasemHbie.  IIpaBuia
TPOEKTHPOBAHUA» B JEeKTpOHHO-UMdposot ¢opme B TeueHue 10 jued
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CO JHS peTUCTpall¥y CBOJA IPaBUII HALMOHANBHEIM opranoM Poccuiickoit ®@exnepanuu
10 CTaHAAPTHU3ALUH. -

4, KoHTponp 3a HCIHONHEHMEM HACTOSIIEr0 IpHUKa3a  BO3JIOXHTH
Ha 3amecTuTessi MUHHCTpa CTPOUTENBCTBA U XKUIULIHO-KOMMYHAIBHOIO X031HCTBa
Poccuiickoit @enepauun X.JI. Masnusposa.

H.o. Munuctpa Og I O.U. Betnn
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IIpeannciaoBue

CaeneHusn 0 CBoOJe NMPaBHUJI

1 HWCIIOJIHUTEJIb — Hay4yHo-HMCClIeIOBAaTENbCKUH, NPOEKTHO-U3BICKATENLCKHHA H
KOHCTPYKTOPCKO-TEXHOJIOTHIECKUI MHCTUTYT OCHOBAaHMH M MOA3EMHBIX coopyxeHWH uM. H.M.
I'epceBanoBa (HUMOCII um. H.M. I'epceBanoBa) — uactutyt AO «HULL « CTpouTenbCTBOY.

2 BHECEH Texuuyeckum komuteToM 10 crangaptusanuu TK 465 «CTpouTensCcTBOY

3 TIOAT'OTOBIJIEH x yrBepxnenuto JlemapraMeHTOM I'paOCTPOUTEILHON AEITENEHOCTH
H apXUTEKTYyphl MHMUHHCTEpCTBA CTPOUTENHCTBA H IKUIMINHO-KOMMYHAlBHOIO —XO3SHCTBA
Poccuiickoii @eneparun (Munctpoit Poccumn)

4 YTBEPXJIEH npuka3zoM MuHHCTEpPCTBA CTPOUTENBCTBA M XKHJIMITHO-KOMMYHAIIBHOTO

xo3siicTBa Poccuiickoit @enepanuu o1 16 Ott...... 2016 r. Ne ///é-//.éé? 1 BBEJIEH B AeHCTBUE
c. .4&%&//&512&&42 AO/6 ;.

5 BAPETYICTPHPOBAH ®enepanbHeIM areHTCTBOM II0 TEXHHYECKOMY DPETYIMPOBAHHIO
u Metpoioruu (Poccranmapr)

6 BBEJIEH BIIEPBBIE

B cnyyae nepecmompa (3ameHvl) ULU OMMEHbI HACMOAWE20 €004  NpABUL
coomeéemcmeyiowee ysedomaenue 6yoem OnYONUKOBAHO 6 YCMAHOBNEHHOM  NOPAOKe.
Coomsemcmeyiowas ungopmayus, YyeeOOMIeHUe U MeKCmbl pPAMEWaAromcs maxdce 6
ungopMayuonHoll cucmeme 00we20 NONL306AHUL — HA OQuUYUANLHOM calime paspabomuuxa
(Muncmpoii Poccuu) 6 cemu Humepnem

© Muncrpoit Poccun, 2016

HacTosmuii HOPMAaTHBHBIM NOKYMEHT HE MOXET OBITH IIOJHOCTBIO MJIM YaCTHYHO
BOCIIPOM3BEJIEH, THPAXUPOBAH M DPAaCIPOCTPaHEH B KadyecTBE O(DUIMAIBHOIO M3JIAHUS Ha
tepputopun Poccuiickoit @enepanuu 6e3 paspemenus MuncTpos Poccun
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BBenenue

Hacrosmuit cBox mpaBui pa3paboTaH C ydeToM 00sf3aTeNbHBIX TpeOOBaHHUH,
ycTaHoBIeHHBIX B @enmepanbHoM 3akoHe oT 27 nexabps 2002 r. Ne 184-®P3 «O TeXHHYECKOM
perynupoBannmny, ®enepansHom 3akone ot 29 nexabps 2004 r. Ne 190-P3 «I'pamocTpOUTENbHELH
komeke Poccuiickoit ®enepanumy», DenepansuoM 3akoHe oT 30 mexabps 2009 r. Ne 384-@3
«Texuwdeckuii periiaMeHT O O€30IaCHOCTH 3[aHUN H COOPYXKECHHH» M COINEPXHT OCHOBHEIE
reoTeXHUYECKHe TpeOOBaHMs, KOTOpBIE CleAyeT coOmonaTb IIpH  IPOEKTHPOBAHMH,
PEKOHCTPYKIIHH, KAUTATLHOM DPEMOHTE IIOJ3€MHBIX COOPYXXECHHHM Da3IM4YHOIO Ha3HAYECHHS, a
TaK)Ke 3ariayOJIeHHBIX YacTed 31aHuM.

Csop mpasun BeimonHeH aBropckuM koywiektuBoM HMWOCII um. H.M.I'epceBanoBa —

uHcTHTYTOM AO «HUI «CTpouTenscTBO» (I-p TEXH. HAyK IB.I1. ITempyxun|, Xaun. TexH. Hayk

HU.B. Konvlbun — pyKOBOIUTEM TEMEI;, KaH[. TexH. HayK /] E. Pa360006ckuii — OTB. MCIIOIHHUTEIID,
I-p TexH. HayK B. M. Illetinun; xaun. TexH. HayK B.B. Acmps6, xaun. Texd. Hayk O.H. Henamosa,
KaHj. Texd. Hayk A.B. Cxopuxoe, KaHn. TexH. Hayk B.I ®@edoposckuii, xaHz. TexH. Hayk O.4.

Ilynsamves, unxenepsl: B.A. Kumaiixun, M. M. Kysueyos, O.4. Moszaueea, P.H. Yepros).
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CBOJANPABHUJI

COOPYXEHMSA INTOA3EMHBIE
ITPABUJIA ITPOEKTUPOBAHUA

Underground structures. Design principles

Tlata BBenenns — 1. 9.8076

1 O6snacTh NpuMeHEeHUs

HaCTOSIIIII/Ifl CBOO IIpaBHUJI YCTaHABJIHMBACT OCHOBHBIE I'€OTCXHHYCCKHUC Tpe6OBaHIfI}I u
pacIpoCTpaHseTCsl Ha IPOEKTHPOBAHUE HOBBIX M PEKOHCTPYHPYEMBIX IIOA3EMHBIX COOPYKEHUH U
3armyOJIeHHBIX YacTel 3MaHui (Jajiee — HOJ3EMHBIE COOPYKEHHUS).

Hacrosmuii cBoj mpaBWsI HE pacHpOCTPaHAETCS Ha IPOEKTHPOBAHHME MarMCTPalIbHBIX
TpyOONpPOBOAOB, MOTHJIBHHKOB IS 3aXOPOHEHHUS, COOPYXKCHHM CIEIUaIbHOIO HAa3HAYECHHs, a

TaKXe coopyxceHm‘/i, BO3BOJHMEBIX HA MHOT'OJIETHEMEP3JIBIX I'PYHTAaX.

2 HopmaTHBHBIE CCBLIKH

B Hacrosimem cBOAE TNpaBWJI HCIONB30BaHBl HOPMATHUBHBIE CCBUIKM Ha CIIEAYIOIIHE
JIOKyMEHTBI:

I'OCT 20522-2012 TI'pyntel. Metons!l cTaTHCTHYECKOM 0OpabOTKH pe3ynbTaToB
HCTIBITAHUHI

I'OCT 24846—2012 I'pyntel. Metonsl u3mepenus negopmanuii OCHOBaHUM 3HaHUH U
COOpYKEHHUHI

I'OCT 251002011 I'pyntsr. Knaccuduxanus

I'OCT 27751-2014 HanexHOCTh CTPOUTENBHBIX KOHCTPYKIMNA U OCHOBaHUNA. OCHOBHEIE
MTOJIOXKEHUS

I'OCT 30416—2012 I'pyntsl. JlabopaTopHsle ucnsrtanus. O01mue MoI0XKeHUT

I'OCT 30672-2012 I'pyntsl. [ToneBsie ucnbitanus. OOIIHE TOOXKEHUS

I'OCT 31937-2011 3pmanus u coopyxenus. IlpaBuna obGciieqoBaHUS U MOHHTOPHHIA
TEXHUYECKOTO COCTOSHHS

CII16.13330.2011 «CHuII II-23—-81* Cranpable KOHCTPYKIUUY (C n3MeHeHHeM Ne 1)

CII120.13330.2011 «CHulI 2.01.07—85* Harpy3xu U BO3AEHCTBUA»

CIT 21.13330.2012 «CHuII 2.01.09-91 3panus u cooOpyXeHHsS Ha IMOApabaTHIBAEMBIX

TEPPUTOPHUAX U HPOCATOYHBIX TPYHTAX)

WUznanue opnunanbHoe
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CII122.13330.2011 «CHuII 2.02.01-83* OcHoBaHHS 3[JaHH U COOPY>KEHUI»

CI123.13330.2011 «CHuII 2.02.02—85 OcHOBaHUS THAPOTEXHUYECKUX COOPYKEHHM»

CII124.13330.2011 «CHwuII 2.02.03—85 Cgaiinble HpyHIaMEHTHI»

CIT 28.13330.2012 «CHwull 2.03.11-85 3ammura CTPOUTENHHBIX KOHCTPYKLHMH OT
Koppo3umn» (¢ uzMeHenueM Ne 1)

CII135.13330.2011 «CHuII 2.05.03—84* MocTs! u TpyOBI»

CII143.13330.2012 «CHulII 2.09.03-85 Coopy:xeHus IPOMBIITUIEHHBIX IPEANPHATHIA»

CIT 45.13330.2010 «CHulIl 3.02.01-87 3eMisHBIE COOpPYXEHHS, OCHOBaHHSI U
(byHIaMEHTEDY

CII 47.13330.2012 «CHull 11-02-96 WHxeHepHbIE H3BICKaHMs Ul CTPOMTENLCTBA.
OCHOBHBIE TTOJIOXKEHHS»

CI148.13330.2011 «CHulI 12-01-2004 Opranuzanus CTpOUTENLCTBAY

CII 63.13330.2010 «CHuII 52-01-2003 BberonHble u xene300€TOHHBIE KOHCTPYKIIMH.
OcHoBHBIE MOT0XEeHUI» (¢ m3MeHeHussMH Ne 1, No 2)

CIT91.13330.2012 «CHulI 11-94—80 IToa3emMHBIe TOPHBIE BEIPaOOTKU»

CI1102.13330.2012 «CHuII 2.06.09—84 TyHHETH THAPOTEXHUYECKHE

CII 103.13330.2012 «CHulI 2.06.14—85 3amura ropHsix BbHIpabOTOK OT MOA3EMHBIX H
IIOBEPXHOCTHBIX BOJI»

CII 116.13330.2011 «CHulI 22-02—-2003 MuxeHepHas 3alluTa TEPPUTOPUM, 3JaHUA U
COOPY>KEHHH OT ONAaCHBIX T€0JIOTMYECKUX Mpo1iecCOB. OCHOBHEIE MTOJIOKEHUS

CII120.13330.2012 «CHulI 32-02—-2003 MetpononuTteHs» (¢ u3meHeHueM Ne 1)

CII 122.13330.2012 «CHuII 32-04—97 ToHHEeIH XeNe3HOJOPOKHBIE U aBTOJOPOXKHEIEN

CanlluH 2.1.7.1287-03 CanuTtapHO-3nHaeMuoIoTHdeckue TpeboBaHUS K KadeCTBY
IIOYBBI

IIpuMedaHue— Ilpyu nonb30BaHNU HACTOAIIMM CBOZOM IpaBHII LieJiecO0Opa3HO MPOBEPUTH AEHCTBHE
CCBUIOYHBIX CTaHIAPTOB M CBOJOB NpaBHJ B MH(OPMAIMOHHON cucTeMe OOLIero mojb30BaHUA — Ha O(UIHATIEHOM
caifte (enepanbHOrO0 OpraHa HCHONHHTENBHOM BNacTH B cdepe CTaHOapTH3alMH B CeTH VIHTEpHET WIH IIO
€XEroIHOMY HMH(OPMaIMOHHOMY yKa3aTemo «HaluoHanbHbIE CTaHOAPTH», KOTOPBIN OMyOIMKOBaH MO COCTOSHHUIO
Ha | sHBaps TEKyWIEro roja, M IO BBIMYCKaM €XEMECSYHOro MH(GOPMalHMOHHOIO Yykasaressi «HaluoHaibHbIE
CTaHAApThI» 3a TeKyIIHi rof. Eciy 3aMeHeH CChUIOYHBIN HOKYMEHT, Ha KOTOPbIH JaHa HeIaTHMPOBAHHAS CCBUIKA, TO
PEKOMEHIYEeTCsl HCIIOJIB30BaTh AEHCTBYIOLIYI0 BEPCHIO 3TOrO JOKYMEHTa C YYETOM BCEX BHECEHHBIX B JaHHYIO
BEpCHI0O M3MeHeHMH. Eciu 3aMeHEH CCBUIOYHBIM NOKYMEHT, Ha KOTOpBIM HaHa JaTHpOBaHHas CChUIKA, TO
PEKOMEH/IYETCsI HCIIONIb30BaTh BEPCHIO 3TOT0 NOKYMEHTa C YKa3aHHbBIM BBIIIE TOAOM YTBEp)KAeHUA (npuHATUs). Ecnu
TI0CJIE YTBEP)KACHHUA HAaCTOALIETO CBOJA MPaBUJ B CCHUIOYHBIHM JOKYMEHT, Ha KOTOpBIM JaHAa AAaTUPOBAHHAs CCHUIKA,

BHECCHO M3MEHEHHE, 3aTparvBarollCe IIOJIOKEHHE, Ha KOTOPO€ daHa CCBIJIKA, TO 3TO ITOJIOXKCHHEC PEKOMCHAYETCA

IIPUMEHATD 6e3 y4y€Tta OJaHHOIO M3MECHCHHA. Ecnu cchutouHbIi JAOKYMEHT OTME€HCH 6e3 3aM€HBI, TO IIOJIOXKCHHE, B
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KOTOpOM JAaHa CCBUIIKa Ha HEro, peKOMEHOYETCsA l'[pPIM@HHTB B 49acCTH, HE 3anarmanoLueﬁ 3Ty CCBIIKY. CBCZ[CHPIH (0]
IEHCTBMH CBOAOB IpaBHI Iienecoobpa3Ho MpoBeputs B DefepalbHOM HH(POPMALMOHHOM (DOHAE TEXHHYECKHX

PErIaME€HTOB U CTaHAAPTOB.

3 TepmuHbl, onpeaeneHuss H 0003HAYeHHUS

3.1 B HacrosmmeM CBO/Ie MpaBIJI IIPUMEHEHHI CIEAYIOIIUE TEPMUHEBI C COOTBETCTBYIOIIUMHU
OIlpeneNeHUsIMHU:

3.1.1 oOappaxubiii >pdext: OPPexT, BOZHMKAIOIUN BCIEACTBHE IIOJHOIO HIH
YaCTHYHOTO HEPEKPHITHS BOZOHOCHOTO TOPU30HTA MOJ3EMHBIM COOPYXEHUEM H IPOSBIISIONIMACH
B IIOAbEME YPOBHEN MMOM3EMHBIX BOJ Iepel] Nperpanoi (QUIbTpalMOHHOMY [OTOKY M HX
CHU)KCHHH 3a HEH.

3.1.2 Bepuduxanun: IIpoBepka, cmoco® MIOATBEPXKACHUS KaKHX-THOO IIOJOXEHHH,
pacyeTHBIX AJTOPUTMOB, IPOrpaMM M MpPOIENYp IYTEM HMX CONOCTABICHMS C OIBITHBIMHU
(STAIOHHBIMH HJIH SMIIAPUIECKAMHE) TaHHBIMH, alTOPUTMaMH U PE3YIbTaTaMH.

3.1.3 reorexHuyeckas kareropus: KaTteropus CII0OXKHOCTH OOBEKTa CTPOHMTEIHCTBA,
ompezesnseMas B 3aBUCHMOCTH OT €r0 YPOBHS OTBETCTBEHHOCTH M CIOXHOCTH HHXXCHEPHO-
T€0JIOTHYECKUX YCIOBHH IUTOMIAIKH.

3.14

reorexHuyeckuii moummrTopuHr: Kommiekc paboT, OCHOBaHHBIM Ha HATypHBIX
HaOMIOIEHUSIX 3a TOBEACHHEM KOHCTPYKLHMH BHOBb BO3BOJHMOIO HIIH PEKOHCTPYHPYEMOIO
COOPYXKEHHS, €r0 OCHOBAHHUs, B TOM YKCIIE TPYHTOBOTO MAacCHBa, OKPY KAIOIIEro (BMEMIAOIIETO)
COOpYXXEHHE, i KOHCTPYKIHH COOPY KEHUH OKpPYKarOIIEH 3aCTPOHKH.

I'eoTeXHIUYECKHI MOHUTOPHHT OCYIIECTBIIETCSA B IIEPHOL CTPOMTENHCTBA U HA HAYAJIbHOM
STalle SKCIULyaTalli¥ BHOBb BO3BOAUMBIX HUIIH PEKOHCTPYHPYEMBIX OOBEKTOB.

[CIT 22.13330.2011, mysxr 12.1]

3.1.5 reorexHuyeckmii mporuo3: Kommiexc paboT aHAIMTHYECKOIO M PacYETHOIO
XapakTepa, IeJlb KOTOPBIX — KaueCTBEHHAas U KONMYECTBEHHAs OLEHKA IOBEICHHS OCHOBAHWH,
(GyHIaMEHTOB M KOHCTPYKIMH HPOEKTHPYEMOTO COOPYXKEHHS M OKpYXKaloIIeH 3acTpOMKH B
IIPOIIECCE CTPOUTENIECTBA U B HAYAIBHBIN IIEPHOJL SKCIITyaTallHH.

3.1.6 ruaporeosorudeckuii mporno3d: Kommiekc paboT pacyeTHOro xapakrepa s
Ka4eCTBEHHOM M KOJNMYECTBEHHON OIIGHKM W3MEHEHMH T'HAPOTEOJOTHYECKHX YCIOBHH,
BBI3BaHHBIX CTPOUTEIIECTBOM.

3.1.7 rpyuroBblii  aHkep: KOHCTpYKTHUBHBI  3JIEMEHT,  BOCIPHHHMAIOIIHA

BBIICPTHBAIOINNC ycuius, nepeaaBacMuIe Ha OCHOBAaHHEC KOHCTPYKIIUAMH,
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B3aMMOJEHUCTBYIOIMUMHI C TPYHTOM; aHKEP COCTOMT, KaK IPaBHJIO, U3 TPEX YacTei: OroJiOBKa,
cBOOO/IHO# YaCTH ¥ KOPHSL.
3.1.8 :xecTKOCTH: Mepa MOIaTIIMBOCTH TeJla HITH MaTepraia AeopManusim.

3.1.9

30Ha BJHSHHS HOBOI0 CTPOMTENBCTBA WJIH peKOHCTpykummu: PaccrosHue, 3a
IpefeliaMd KOTOPOTOo HEraTHBHOE BO3JEHCTBHE Ha OKPYXXAIOIIYIO 3aCTPOHKY NPEHEOPEKHMO

MaJjio.

[CIT22.13330.2011, mpunoxxenue A]

3.1.10 m3Biekaemblii aHKep: ['pyHTOBBIH aHKEp, CBOOOIHAS Y4aCTh KOTOPOr'O MOJJIEKHUT

HU3BJICUYCHHIO IIOCJIE BBIBOJIa aHKEpa U3 paGOTLI.

3.1.11

HIoKeHepHasi mudpoBas Mmogeas MectHoctd; MIIMM: @opma mnpencraBieHHs
HH)KEeHepHO-Tonorpaguyeckoro ImaHa B LOHUGPOBOM BEKTOPHO-TOIOJOTMYECKOM BHIEC MIA
0o0paboTku (MonemupoBanus) Ha OBM M aBTOMaTH3MPOBAaHHOIO PEIICHHMS MHXKEHEPHBIX 3a1ad.
WILIMM coctout u3 mudposoii Moaenu penseda (LIMP) u mudposoit monenu cutyanuu (IIMC).

[CIT147.13330.2012, cratbs 3.1]

3.1.12

HH/KEHEPHO-Te0TeXHHYeCKHe H3bICKaHus: KOMIUIEKC TeOTeXHMYECKHX paboT
HCCIIENOBAHMH C IEIBI0 TOJyYEeHHS HCXOMHBIX PpAacUeTHBIX 3HAYEHMM IS IPOCKTHPOBAHHUI
(GyHIaMEHTOB, OIOp M JAp. Ha y4acTKaX pa3MeIleHHs OOBEKTOB KallMTAILHOIO CTPOUTENBCTBA U
HHMBH/IyaJILHOTO [IPOEKTHPOBAHHUS, HEOOXOMUMBIX U JOCTATOYHBIX JJIs IIOCTPOEHHS PaCUYeTHOU
reoMexaHn4ecKoi MOJEH B3aUMOACHCTBUS 3JaHUH U COOPYXKEHUH C OCHOBAHHEM.

[CIT 47.13330.2012, cratbs 3.4]

3.1.13 xommneHcanuonHoe HarHeranue: Croco0 3alUTHl CYIIECTBYIOIIUX OOBEKTOB OT
JOIOJHATENEHEIX Je(opMaliii NMpH BO3BENCHHH DAIOM IIOJ3EMHBEIX COODPYXEHHH IIyTEM
IpEeNOTBpAllleHHsT WIM MHHHMH3AIMK Takux Jedopmanuii 3a CYET HArHeTaHWsl B TPYHT
TBEPACIOIAX PAaCTBOPOB Yepe3 HHBEKTOPB, paclojaraéMble MEXIy CTPOAIUMCS U
3aIqUIIaeMbM 0O BEKTaMH.

3.1.14 koHTakTHas Mojeab: Moenb, YYUTHIBAIOIIAS COBMECTHOCTH Jedopmanmii
KOHCTPYKI[HM COOpY)XeHHs C JaeGopMHpyeMBIM OCHOBAaHHEM, B KOTOPOM HaIPSHKCHHO-
ne(hOopMHPOBAaHHOE COCTOSHIE OCHOBAHUS HE PaCCMaTPUBAETCs, 8 PACCMAaTPUBAETCH TOJNBKO CBS3b

MEXIy HAIIPsDKCHUSMU U IIEPEMEILICHUSIMHA Ha KOHTAKTE «COOPYIKEHHE—OCHOBAHHC).
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3.1.15 xoHTaKTHBIH 3JeMeHT: KOHEUHEBI! 371€MEHT, IO3BOJAIONIME MOJEIUPOBATh Kak
HaJIM4ye, TaK U OTCYTCTBHE COBMECTHBIX JeopManuif Ha KOHTaKTe KOHCTPYKIHMH C IT'PYHTOBBIM
OCHOBaHHEM.

3.1.16 xopenbp ankepa: YacThb TIpyHTOBOrO aHKepa, obecliedyuBaromasl Iepenady
BBIIEPTUBAIOIIETO YCHIUSA OT COOPY)KEHHS Ha IPYHTOBOE OCHOBAHHME BHE 30HBI aKTHBHBIX
Iedopmanuii.

3.1.17 mnHabawgaTeJbHBIH MeToa: MeToax NPOEKTHPOBAHUS, MPEAIONIArAIOIINN
BO3MOXXHOCTh ~KOpDPEKTHpOBaTh IIPOEKT HAa OCHOBAaHMM pE3ylIbTaTOB TI'EOTEXHHUYECKOIO
MOHHTOPHHTA.

3.1.18 mnam3op 3a crpomTeabcTBOM: KoMIulekC CIENUANBHBIX MEPOIPHATHH,
IIPOBOJAMMEIX 3aKa34uMKOM, IPOEKTHPOBIIMKOM M OpraHM3aluel, OCYLIECTBIIIOIIEH Hay4HO-
TEXHUYECKOE CONPOBOXKICHHE UM MOHHTOPDHHI, a TakkKe JAPYITMMHM KOHTPOJIHPYIOIIMMH
TOCYJApCTBEHHBIMH OpraHH3allUsMH 10 oOecrnedeHHIo Oe30acHOCTH CTPOMTENbCTBA U
MOCIIEAYIOMEH SKCILTyaTalliy CTPOSIIET0CsS COOPYKEHHUS U OKPY KaIOIIEeH 3aCTPOUKH.

3.1.19

HAYYHO-TEXHHYECKO€ COIIPOBOMKICHHE: Kommexc pa60T Hay4YHO-aHaAJIUTHIECKOTO,
METOJHYCCKOIO, PIH(I)OpMaJ.II/IOHHOI‘O, SKCIECPTHO-KOHTPOJIBHOI'O U OPraHU3allHOHHOI'0 XapaKTepa,
OCYIIECTBIIIEMBIX B IIpOHECCE H3BICKaHHUH, IIPOCKTHPOBAHUS M CTPOHUTEIIBCTBA B IICIAX
obecneyeHus HaJACXKHOCTH COOp}')KCHI/Iﬁ C Y4YCTOM INIPHMCHCHHA HECTAaHAAPTHBIX PACUCTHBIX

METOO0B, KOHCTPYKTUBHBIX H TCXHOJIOTHYECKUX peII[eHHfI.

[CI122.13330.2011, myHkT 4.14]

3.1.20

MOA3EMHO€ COOPYKCHHE HJIH IOA3€MHAHA YaCTh COOPYIKCHHSA: CoopymeHHe UM 49aCThb
COOPYIKEHHS, PACIIOJIONKECHHAS HHXKE YPOBHSA IIOBEPXHOCTH 3€EMIIH (HJ'I&HI/IpOBKI/I).

[CII122.13330.2011, mpunoxxenue A]

3.1.21 mo3TanHbie (mocTaauiiHbie) pacdeThbl: IlocnenoBaTenbHBIE YHCIEHHBIE PAaCUYETEhI,
BBIIOJIHAEMBIE 10 Je(OPMHUPOBAaHHOM CXEM€ COOPYXEHHS, YUHUTHIBAIOIHE pPEATBHYIO
CTaIUMHOCTh M OYEPEAHOCTh BO3BEACHUS COOPYXKEHHs, BIHUSIONME Ha HaNpsHKEHHO-
IeopMHPOBaHHOE COCTOSHHE ITOI3EMHOTO COOPYXKEHHS X OCHOBAHHUSL.

3.1.22 npepnuchiBaomue MeponpuaTus: [Ipeanucanus, T. €. TpeOOBaHUS U yKa3aHUS
HOPMATHBHBIX JOKYMEHTOB HEPAaCUYETHOIO XapakKTepa, IpHUMEHSEMBbIEe NPU MPOEKTHPOBAHUHU IS
HCKIIIOYEHHUs] IOCTHIKEHHUS INpPENENbHBIX COCTOSIHMM W IpPUMEHSEMBbIE B TEX CIy4asx, Korua
pacyeTHBle MOJEIM HE HYXHBI MIH OTCYTICTBYIOT; INPHMEHSIOTCS IPEUMYINECTBEHHO IIpH

IIPOEKTUPOBAHUH COOPYXKEHHIA 1-if re0TEXHHYECKOU KaTerOpyHy.
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3.1.23 mporpeccupyiomee pa3pymeHue (o0pymeHue): PacnpocTpaHeHue HadalbHOTO
JIOKaJIBHOTO TOBPEXIEHUS KOHCTPYKTUBHOIO 3JIEMEHTA B BHJE IIEMHOM peakIMH OT 3JIEMEHTA K
3JIEMEHTY, IIPUBOJISINEEe B KOHEYHOM UTOre K 0OpYIIEHUIO BCETO COOPYXKEHHUS HIIM 3HAYUTEIBHON

€ro 4acCTH.

IlIpumeuanue — B pacuerax Ha aBapuifHble BO3IEHCTBUA BEPXHETO CTPOCHHA INPHMEHSIOT TEPMHH
«o0pymieHue», B TO BpeMs KaK IO OTHOIIEHHIO K pacyeTaM IIOA3EMHBIX COODY)K€HHH NPHMEHSIOT TEPMHH
«paspyILeHHe.

3.1.24 npoexkTHasm cUTyauMsi: YYUTHIBAEMbII IIpH IPOECKTUPOBAHUU M pacyere
COOpY>KEHHSI KOMILIEKC Hanboee HeOIaronpusITHEIX YCIOBHH, KOTOPBIE MOTYT BO3HHUKHYTH IIPH
€r0 BO3BEJICHUU U 3KCIUTyaTaliH.

3.1.25 mnpoexTHbI cHeHapmii: YUYWTBIBAEMBI IpH IPOEKTHPOBAaHHM M pacyeTe
COOpYXEHHS KOMIUIeKC Haubonee HEONaronmpHATHBIX IIOCIENOBATENbHOCTER HW3MEHEHHS
B3aMMOCBSI3aHHBIX IPOEKTHHIX CHUTYallWii, KOTOpbIE MOTYT BO3HHUKHYTH IIDH €r0 BO3BENECHHMH H
SKCILTyaTalllH.

3.1.26 comocraBuMbIii ombIT: JIOKYMEHTHpOBaHHas JUOO MHAs YETKO YCTAHOBJIEHHAS
uH(pOpMaIUs, OTHOCSINA’CS K CBOMHCTBAM IMCIIEPCHBIX M CKAJIBHBIX I'DYHTOB, AHAJIOTHYHBIX
paccMaTpyuBacMbBIM B TPOEKTE, M KOTOPBIX CIEAYyeT OXHUIOATh CXOIHOIO IIOBEACHUS
KOHCTPYKITHH, aHAIOTHYHBIX HCIIOJIE3YEMBIM B IIPOEKTE.

3.1.27 comporuBieHHe Bo3aeicTBHIO: CrmOCOOHOCTH 3JEMEHTa WM IONEPEYHOIrO
CEYEHUs JJIEMEHTA COOPYKEHHS BBIACPKUBATH BO3AECUCTBHS 6€3 MEXaHUIECKHX IIOBPEXKICHUH.

3.1.28 xapakTepHble 3HadYeHHMs: PacueTHble 3HAUCHHUS MEXAHWYECKHX XapaKTEPUCTHK
IpyHTa, SBISIFOIMUAXCS 3aBHCUMBIMH OT BHJAa HANpPSHKEHHO-IE(POPMHPOBAHHOTO COCTOSIHHUS H
YPOBHS HalpsDKEHUH, MMOIydeHHBIE METOJIOM, Haubojee COOTBETCTBYIOIIUM IIPHMEHSIEMBIM IIPU
IIPOEKTHPOBAHUHU MOJENSAM U METOJIaM pacyeTa.

3.1.29 gyBcTBUTENBHOCTHh IpyHTa: CIIOCOOHOCTH I'PYyHTa MU3MEHATH CBOM CBOMCTBA NPH
HU3MEHEHUH HaIPsHKEHHOTO COCTOSIHUS, KITMMAaTHYECKUX YCIIOBUH MM IPOYMX BO3AEHCTBUSIX.

3.1.30 gyBcTBHTENLHOCTh Moaeau: CIoCOOHOCTH pacyeTHOH MOIENH pearupoBaTh Ha
OINpEZIETICHHOE Majoe M3MEHEHHE I BO3JICHCTBUE, a TAKXKE KOJIMYECTBEHHAs XapaKTEpUCTHKA

3TOM CIIOCOOHOCTH.

3.2 O6o3HaueHus

B HacTosmemM cBojie mpaBUiI MPUMEHEHBI 0003HaUEHus, TpUBeIeHHbIE B 3.2.1-3.2.4.
3.2.1 YacrHble K03 PHIHEHTHI HAEKHOCTH

Ya— IO COIIPOTHUBIIEHHUIO JIJII aHKEPOB;

Ya, — IO COIPOTHUBJICHHUIO MaT€pHalia TATH aHKEPA,
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Y» — IO OTBETCTBEHHOCTH COOPYKECHHUIH;

Y/ — IO HarpyskKe;

Ym — IO MaTepHualy KOHCTPYKIHUHL;

Yg — 110 IPYHTY,

Ye.c'— IO TPYHTY I 3p(PEKTUBHOIO CIETIICHHUS,

Yg,cu— IIO TPYHTY JUIS HEIPEHUPOBAHHOM MIPOYHOCTH;

Ye.o'— IO TPYHTY IUIS yTJIa BHYTPEHHEr o TpeHus (tg ¢);

Yg.p— 11O TPYHTY IUIS IJIOTHOCTH;

Yg,Re— IIO TPYHTY JUISL COIIPOTHBIICHHS OJJTHOOCHOMY CXKATHIO,

Y4 — K03hpunueHT ycnoBui paboTsr;

YE — IJ1 BO3EHUCTBUS,

YR — IO COIIPOTHBIIECHHIO;

YRd— MOJEINH ISl COIPOTUBIIECHUS;

Ysd — MOJENH I pe3yabTaToOB BO3ACHCTBHIH;

Yst — YCTOMYUBOCTH.

3.2.2 XapakTepHUCTHKH I'PYHTOB

X» — HOpMaTHUBHbIE 3HAYEHUS XapaKTEPUCTUK IPYHTOB;
X4 — pacueTHBIE 3HAUCHHSI XapaKTEPUCTUK I'PYHTOB;

¢' — yenpHOe CLeIIeHHe rpyHTa py 3G HeKTUBHBIX HAIPSKECHUAX;

¢’ — yIenbHOe CIeIIeHHe TPYHTA IpH 3G (eKTHBHBIX HanpspKeHUsx [yt rpynnsl (ULS);
Cu — IPOYHOCTH I'PYHTA IIPU HEIPEHUPOBAHHOM CIBHIE;

Cul — IPOYHOCTH TPYHTA IIPH HepeHUpoBaHHOM capure Juist rpynnsl (ULS);
R¢ — conpoTHUBIEHHE OJHOOCHOMY CIKATHIO;

Y1 — pacyeTHOe 3Ha4YeHHe yIeNBHOro Beca rpyHTa uist rpymmsl (ULS);

@' — yToJI BHYTPEHHET O TPEHUS IpyHTa NpH 3G (GEKTUBHBIX HAIIPHKEHUAX,

@'1 — pacueTHOE 3HaUeHHUE yrila BHYTPEHHETO TpeHus rpyHTa A rpynmnsl (ULS);
p — INIOTHOCTB TpyHTa/

3.2.3 I'eomeTpHn4ecKHe XapaKTEPHCTHKH, BO3AeHCTBHA H CONPOTHBJICHHSA
a4 — TMIPOEKTHBIE 3HAUEHUsI T€OMETPUIECKUX IIapaMEeTPOB;

Cq— npenenbHOE 3HAUEHME IS pe3yiIbTaTa BO3AEHCTBHS;

E4— pacdyeTHOE 3HaYE€HHUE pe3yIbTaTa BO3IEHCTBHS;

F4 — pacueTHOE 3HaYEHUE HArpy3KH UM BO3INEHCTBUS;

F,— HOpMaTHBHOE 3HaYEHHE HATPy3KHU WU BO3JEHCTBHS;

Gistb,d — pacdeTHOE 3HAYCHHUE yIEPKUBAIOLIEH HArpy3Ky;

G'stb,d — paCcyE€THOE 3HAYCHHUE BE€Ca 3JICMEHTA 'PYHTa BO B3BEIICHHOM COCTOSHUY,
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Gistb,c — HOPMaTHBHOE 3HaY€HUE IIOCTOSIHHOM yI€p)KUBaIOIIEH Harpy3KH,

Gsip,s — HOpPMaTHBHOE 3HaYE€HHUE JUTUTEIFHOM yIepKUBaIOIei Harpy3KH,

My— pacueTHOE 3HaYECHHE XapaKTEpUCTHKHN MaTepuaa;

M, — HOpMaTHBHOE 3HaYEHHE XapaKTEPUCTHUKU MaTepUaa;

P — pacyerHas Harpy3ka Ha aHKED;

Ra,q — pacueTHOE 3HaYCHHE COIIPOTUBIICHHUS BBIIEPIMBAHUIO aHKEPA;

Rk — HOpMAaTUBHOE 3HAUEHUE CONPOTHBIIEHUS BHIIEPTUBAHHIO AHKEPA;

R4 — pacdyeTHOE 3HaYE€HUE COIPOTUBIICHHUS BO3JIEHCTBHUIO;

R:4— pacdeTHasi IPOYHOCTH TATH aHKEpa Ha pa3phIB;

Rsip — HOpMaTHBHOE 3HAUYEHHUE CHIIBI COIPOTUBIIEHHS BCILIBITHIO,

Sdst.d — paC4eTHOE 3HaYEeHUE (PUIBTPALIMOHHOM CUIIBI B 3JIEMEHTE IPYHTa;

T4 — pacueTHOE 3HAYEHHE IPEAEILHOTO COIIPOTUBIICHHUS;

Vst d— pacdeTHOE 3HAUEHHE JIeCTaOMIM3UPYIONIETO HAIIPaBICHHOTIO BBEPX BO3NEHCTBHS,

Udst,d— PacdeTHOE 3HaUYEHHE JeCTa0MIIN3UPYIOMIETO TOJTHOrO IOPOBOTO AABIEHHS;

¥ — ko3¢ uUIMeHT coyeTaHuit Harpy3o0K;

Ostb — YIEPHKUBAIOIIEE TTOJIHOE HAIIPSDKEHHE.

3.2.4 IlpenenbHble COCTOSHUA

EQU — noTepst ycTOWYMBOCTH U PaBHOBECHUS;

EXD — aBapuiiHbi€ IIpeIEIbHBIE COCTOSHU;

GEO - pa3spyl1iesre 0CHOBaHHs WK €ro Ype3MepHble AedopManyy, IPUBOAAIIME K
pa3pyLIEHUIO KOHCTPYKIIUH];

HYD — rugpaBnuyeckoe pa3pylmieHue OCHOBaHMUS;

SLS — BTOpas rpynna npeaenbHbIX COCTOSHHMN;

STR — BHyTpeHHEE pa3pyIIeHUE COOPYKEHHUS UITH €T0 JIEMEHTOB;

ULS — neppas rpymnma npeieabHbBIX COCTOSHHM;

UPL — noTepst paBHOBECHSI COOPY>KEHHUEM HIIM OCHOBAHUEM B PE3YJIbTATE HANPABIECHHBIX

BBEpX BO3JIEHCTBUH.

4 O0mue MoOJIOKEHHS

4.1 Hacrosimuii CBOJ MpaBHJI IIpeAHa3Ha4YeH 1y npuMenenus coMectHo ¢ 'OCT 27751
JUIS PEeIIeHHs BOIPOCOB, CBS3aHHBIX C I€OTEXHMYECKMMH TpPeOOBaHHAMH K IIPOEKTHPOBAHHIO
NOJ3EMHBIX COOpY)XEHHH, TpeOOBaHMSIMH K IPOYHOCTH, YCTOMYMBOCTH, IPHUIOAHOCTH K
OKCIUTyaTallid U JOJTOBEYHOCTH MX KOHCTPYKLHUH U OocHOBaHMH. [[pyrue TpeOGoBaHMS, HAIpUMED
apXHUTEKTYPHO-IUIAHUPOBOYHBIE, TEPMUYIECKOH U 3BYKOBOHM M30JIAIMM, IOXKAPHOH O€30I1aCHOCTH,

B HACTOAMIEM CBOAC IPpaBUJI HE paCCMaTpPHUBAIOTCA.

8 ( o
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4.2 Hactosmuii cBox mpaBuil 0000maer TpeGoBaHHsS, COIEpXKAIIMECS B HOPMATHBHBIX
IOKYMEHTaX B 00JIaCTH MPOSKTHPOBAHUS IIOI3EMHBIX COOPY>KEHHUH, OCHOBaHMH U QYHIAMEHTOB.

4.3 Tlomo)keHHs HACTOAIIETO CBOJA INPAaBHJI OCHOBaHBI Ha TpeOOBaHUAX K IIOJIHOTE H
KaueCcTBY MCXOIHBIX [NAaHHBIX Ul MPOEKTHPOBaHMS, @ Talke K KBaIM(HKAlUM IIEPCOHANA,
IIPUMEHSIOIIET0 HACTOAINMIA CBOJ MPAaBMII, B COOTBETCTBUY ¢ ykazanusmu CII 22.13330.

44 Tpebosanus 4.3 [OWKHBI OBITH oOOecle4eHBl KAa4ECTBEHHBIMH M IOJHBIMH
MarepragaMH M3bICKaHWii, aleKBAaTHBIM BEIOOPOM KOHCTPYKTHUBHBIX CXEM, CIIOCOOOB YCTPOMCTBa
W MaTepHAJIOB KOHCTPYKIUH IOA3EMHBIX COOPY)XEHHUH, HCIOJIB30BAHHMEM COOTBETCTBYIOIIUX
METOZIOB pacyeTa, YCTaHOBIEHHEM METOJOB KOHTPOJS IIPH HM3TOTOBIEHHM KOHCTPYKIIHIA,
MIPOU3BOJICTBE CTPOUTENHHBIX PabOT M SKCILTyaTallMd MOA3EMHOIO COOPYXXEHHs, BBIIOJTHEHHEM
re0TeXHUYECKOTO MOHUTOPHUHTA.

4.5 Tlpy NPOEKTHPOBAHHWHU ITOJ3EMHBIX COOPY)XEHHH HOIKHBI OBITH IIPEXYCMOTDPEHEI
pelIeHus:

- obecrneunBarolye HaleXKHOCTh, HOJTOBEYHOCTH M 3KOHOMHYHOCTH Ha BCEX CTaIUIX
CTPOMTENHCTBA U HKCILTyaTaIli COOPYKECHUM;

- He JIOIyCKAlollWe YyXyIIIEHWs YCJIOBHH OSKCIUTyaTallMd CYyLIECTBYIONIMX 3JaHHH,
COOpY KEHH ¥ HHKEHEPHBIX KOMMYHHUKAIUH (ajiee — OKpy’Karolast 3aCTpoiKa);

- He JIOIYCKAIOIIHe BPeIHBIX BO3IEHCTBUN Ha SKOJOTHIECKYIO CPELY;

- IOIIyCKAIOIIKe IEePCIeKTHBHOE IPUMEHEHHE II0J3€MHOI0 IIPOCTPAaHCTBA ropoaa.

4.6 Tlom3eMHBIE COOpPYXEHHS B TOpOJICKOM cpele CledyeT IIPpOEKTHPOBaTh TaKMM
00pa3oM, YTOOBI MUHHMH3HPOBATH HETaTUBHOE BIUSHHUE UX CTPOUTENBCTBA M IKCIUIyaTallMM Ha
OKpY’Xaromyro 3acTpoiiky. IIpm BBIOOpEe NpPOEKTHBIX pEIIeHHH HeoOXOAUMO OLIEHUBATh
COITOCTaBMMEIH OIIBIT CTPOUTENECTRA, B IIEPBYIO OUepeh Ha OJIM3IeKaAIUX IO [KaX.

4.7 Tlpu NmpOEKTHPOBAHHUU IMOA3EMHBIX COOPYXKEHHH CIEAyeT YYUTHIBaTh HE TOJIBKO HX
BIIUSHUE HA CYIIECTBYIOIIHME COOPYXEHHS ¥ KOMMYHHKAallMil, HO U BO3MOXHOE BIIUSHHE
OKpYXKaroIei 3acTpOMKH U TOPOACKOH HH(PPacCTpyKTyphl Ha IPOEKTHPYEMOE COOPYXKEHHE, a
Takke OOIIyI0 TIpaJOCTPOHTENHHYIO CHTYallHI0O ¥ IIEPCIEKTHBBl pPa3BUTHUS IOA3E€MHOH
HHQPaCTPYKTYpHI TOpOJa.

IIpu IpOEKTUPOBAHUHU CIIENYET YUUTHIBATh:

- BUOpaIlMOHHBIE BO3JACHCTBHS OT TPAHCIIOPTa U METPOIIOIUTEHA;

- He0OXOIMMOCTB CHOCA CTaphIX CTPOCHUH Ha IUIOMAAKaX CTPOUTENHCTRA;

- He00XOAUMOCTH Pa3bOPKH CTapBIX ITOI3EMHBIX COOPY)KEHHUH U QyHIaMEHTOB;

- He0OXO0TUMOCTE PEMOHTA, BEIHOCA U NTEPEKIIAAKH [T0I3€MHBIX KOMMYHUKAIWH;

- BO3MOXXHOCTh aBapUUHBIX YTeUEK U3 BOJAOHECYIIUX ITOA3EMHBIX KOMMYHHUKAITUH;

- HCO6XOIII/IMOCTB IIPOBEACHUA apXC€OJIOTHIYCCKUX I/ISBICKaHI/Iﬁ;
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- He00XOIUMOCTh PEKOHCTPYKIIUHU OKPY>KaIOIIei 3aCTPOHKH;

- NEPCIIEKTHBHOE UCIIOJIb30BAHHUE ITIOA3CEMHOTI0 IIPOCTPpAHCTBA HA 6J'II/I3J'I€}K3,H.[I/IX y4yacTKax.

S HomeHkIaTypa noa3eMHBIX coopy:keHHH. ['eoTexHHUecKHe KATeropuH

5.1 HomeHknaTypa OOBEKTOB IO HX Ha3HAUEHHIO, pa3MEINaeMbIX B IOA3EMHOM
IIPOCTPAHCTBE, Ha KOTOPHIE pAacCIpPOCTPaHSIOTCS TpeOOBaHMS HACTOSIMIETO CBOAA IIPaBHIL,
BKJIIOYAET B ceOsi:

- TpaXTAHCKHUE COOPYXEHHS IKHJIOrO, aJMHHHCTPAaTHBHOTO Ha3Ha4eHHS U cdepbl
o0cCiTy)KUBaHUs, CIIOPTUBHBIE COOPY>KEHHUS,;

- COOpPY’KEHHS IIPOMBIILICHHOTO Ha3HAYCHHUS;

- TPaHCIIOPTHBIE COOPYXEHUS U NEIEX0IHBIE IEPEXO/IBL;

- THAPOTEXHUYECKUE COOPYIKECHHUS;

- HH)XEHEPHBIE COOPY)KCHHUS U CETH;

- MHOTO()yHKIIHOHAJIbHBIE KOMILJIEKCHI.

5.2 B 3aBHCHMOCTH OT IIPOCTPAaHCTBEHHOH KOMIIOHOBKHM IIOA3EMHBIE COOPY>KEHHS
MOJIPa3IeIIIOTCS Ha JIMHEHHBIE (IPOTsDKEHHBIE OOBEKTH U UX KOMIUIEKCHL: TOHHENH, IOA3EMHBIE
IIEPEXO/Ibl, HHKECHEPHBIE CETH U Ip.) ¥ KOMIIAKTHBIE (JIOKAJIbHBIE OTAENBHO CTOSIIHE OOBEKTH U
HUX KOMILIEKCHI).

5.3 Tloa3eMHBIE COOPYXXEHHUS IO CHOCOOY MX YCTPOMCTBA CIIEAYET KIIacCH(HUIIMPOBATh Ha
COOPYXEHHUS, BO3BOAUMBIE:

- B IOHIDKEHHBIX (hopMax penbeda ¢ MOMOIIBI0 00paTHOM 3aChINKH;

- OTKPBITHIM HJIU [TOy3aKPBITHIM CIIOCOOOM B KOTJIOBaHAX U TPAHIIESX;

- 3aKPBITHIM CIIOCOOOM.

5.4 TpeGoBaHus, IpenbsABIsSEMble K HWHXCHEPHBIM H3BICKAHUAM, pacueTaM u
MIPOEKTHUPOBAHUIO IOJ3EMHBIX COOPYKEHHM, 3aBUCST OT YPOBHS HX OTBETCTBEHHOCTH H
TeOTEXHUUYECKOH KaTerOpHH.

5.5 VYpoBeHb OTBETCTBEHHOCTH IIOA3EMHOIO COOPY)KEHHsS CIIEIyeT YCTaHABJIHUBaTh B
cootBercTBuH ¢ [1] u OCT 27751.

B ToM ciyyae, ecnu CTPOMTENBCTBO HIIM O3KCIUIyaTalllisi IIOA3€MHOTO COOPYIKEHHS
OKa3BIBAIOT BIIMSHHME Ha CYIIECTBYIOIIEE 3/[aHWE HIH COOpY)XXeHHe OGojiee BBICOKOTO YPOBHSA
OTBETCTBEHHOCTH, /M KOHCTPYKTHBHBIX pa3lejioB IIPOEKTa YPOBEHb OTBETCTBEHHOCTH
IIPOEKTHPYEMOIO IMOJ3EMHOTO COOPYXXEHHS CIIEAyeT NMPUHUMATh COOTBETCTBYIOIIHUM YPOBHIO
OTBETCTBEHHOCTH 00BEKTa OKPY>KalOIIeH 3aCTPOKH, TOJBEPKEHHOTO BIIUIHHIO.

5.6 TI'eoTexHmueckas Kareropuss OOBEKTAa CTPOMTENBCTBA, B YACTHOCTH IIOA3EMHOTO

COOPYXCHHUA, IPEACTABIISICT coboit KaTE€ropurio €ro CI0XHOCTH C TOYKH 3PCHHA IT'€COTCXHHUYCCKOTI O
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MPOEKTHPOBAHUS, KOTOpas OIpenNeNnseTcs B 3aBHCHMOCTH OT COBOKYNHOCTH YPOBHS
OTBETCTBEHHOCTH H CJIIO)KHOCTH OOBEKTa B I[EJIOM, a TaKXXe CIOXXHOCTH HHXEHEPHO-
Te0JIOTHYECKUX YCIOBHI IIIOMAAKH CTPOUTENHCTBA.

KaTteropuro CIOXXHOCTH HHXXEHEPHO-TEOJIOTHUECKHX YCIOBHH CTPOMTENLCTBA CIENYET
onpeneinsats B coorBercTBuu ¢ CIT47.13330.

JIns HasHaYeHUs TpeOOBaHUN K WH)XEHEPHBIM M3BICKAaHUAM M FE€OTEXHHYECKHM pasjieiiaM
IPOEKTa IIOJ3EMHOIO COOPYXXEHHsS YCTAHABIMBAIOT TPH TE€OTEXHHYECKHE KaTeropuH: -
(mpocrtas), 2-s1 (CpeqHEH CI0XHOCTH), 3-5 (CIOXKHAs).

['eOTEXHHYECKYI0 KATETOpUIO IIOJI3EMHOT0 COOPYXKEHHUS CIENYeT YCTaHABIMBAaTh B

COOTBETCTBHH C Ta6np1ue1‘71 3.1.

Ta6mnumna 5.1

I'eoTexuuyeckas kaTer OpHUA IIPH YPOBHE OTBETCTBEHHOCTH

Kareropus cinoxzocta .
ITOJI3EMHBIX COOPYXKEHHUH (5.5)

HHXEHEPHO-T€0JIOTHIECKUX
yrImR GILER LA (HOBLIIEUC;HLH‘?I) (HOpI\IZ;:I;EHBIﬁ) (noné()ge_l}mbn‘&)

I (mpocrasn) 2 2 1

II (cpenmsis) 3 2 1

IIT (cnoxHast) 3 3 2

IIpumedaHus

1 K 1-i reoTeXxHUYECKON KATErOpUHM OTHOCATCA HEOONbIIME M OTHOCHTENBHO NMPOCTHIE COOPYXEHHUS, H
9aCTHOCTH KOTJIOBAaHBI, TPAaHIIEH W BhIpabOTKH B IpyHTe IIyOuHOM He 6osee 2 M, yCTpaMBaeMBIE€ BBIIIE YPOBHS
TIOJI3€MHEIX BOJI.

2 Ko 2-if reoTeXHHYECKON KaTerOpHy OTHOCHUTCS OOJBLIMHCTBO MOA3EMHBIX COOPYXKEHHH B TEX CIIyYasX,
KOTrZa Wist TOJOOHBIX COOPY)KEHHI UMEETCS COTIOCTaBUMBIH OIIBIT, Ha IUIOMAAKE OTCYTCTBYIOT HEONAaronpUATHEIE
MPUPOJHBIE ¥ TEXHOTEHHBIE IMPOLIECCHI, a Takke CHeLU(UIECKHUe U CTPYKTYPHO-HEYCTOHYMBEIE TPYHTEL.

3 3-9 reoTexHHWYecKas KaTeropus BKIFOYAaeT B ceOs: CIOXKHBIE MOA3EMHBIE COOPYXKEHHs, I KOTODBIX
OTCYTCTBYET COIOCTaBMMBIi OIBIT MPOSKTHPOBAHHKS; MTOA3EMHBIE YaCTH BBICOTHBIX M YHHKAJIBHBIX 3JaHHi; 0c00a
OMaCHBIE COOPYXEHHs, HaXOIINIMeCSs B CIOXHBIX HH)XEHEPHO-TEOJIOTMYECKHX YCJOBHAX; COOPYKEHHSA, H

IIomanakax KOTOPhIX Pa3BUBAKOTCA He6naronpmrm,1e MMPUPOAHBIE U TEXHOT€HHBIC IIPOLIECCHI.

5.7 T'e0TeXHUYECKYIO KAaTErOPHIO IOA3EMHOIO COOPYXKEHHS CIENyeT yCTaHAaBIUBAaTh IO
Hayaja WM3BICKAaHWM HA OCHOBE aHaIM3a MaTepHAJIOB M3BICKAHWH IPOILIBIX JET M YPOBHS
OTBETCTBEHHOCTH COOpPYXEHHS. JTa KaTeropus MOXeT OBITh yYTOYHEHa Kak Ha CTaJud
M3BICKaHUH, TaK ¥ Ha CTAIUU IPOEKTUPOBAHUS ¥ CTPOUTENHCTBA.

Jnsi MMHEHWHBIX IMOJ3EMHBIX COOPYXEHHH HIM COOPYXEHMHM KOMIUIEKCOB (HalpHMeEp,
BKIIIOYAIONHUX B ceOsl pa3iuyHbIE IO CIOXHOCTH YaCTU MM YYacTKH; C CYLIECTBEHHO pa3HBIMHU

FHY6HHOﬁ 3aJIOXKCHHUSA, HHXCHEPHO-ITCOJIOTHYCCKHMHU YCJIOBHSMHU HIH Fpa,HOCTPOPITeHBHOfI
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CHTyanmei) JOIyCKaeTcs Ha3Ha4yaTh Pa3M4YHyI0 I€OTEXHHUYECKYIO KATETOPHIO UL OTACIBHBIX
YacTeH.

5.8 Jlng mOO3EMHBIX COOPYXEHHMH 1-H TIeOTEXHHYECKOM KaTeropHH JIOIyCKaeTCs
IPUMEHSATh MPOEKTUPOBAaHUE IO IPEANHCAHMSM Ha OCHOBaHHM CONOCTaBUMOIO OIBITA B
COOTBETCTBHH C yKa3aHUSIMU 7.5.

5.9 TIpoexTHl TMOO3EMHBIX COOPYXXEHHHM 2-H TIE€OTEXHMYECKOM KaTeropuu CIEAyeT
BEIIONHATE HA OCHOBAHWH NAHHBIX MH)KEHEPHBIX M3BICKAHHHM M BHIIOJNHEHHs pacderoB. Ilpu
IIPOEKTHPOBAHMUH CIIEAYET YIUTHIBATh COITOCTABUMEIH OIIBIT.

JIns TpOEKTHPOBAHUS COOPY)XEHMH 2-H TEOTEXHHUYECKOM KaTeropuH, KakK IIpaBMIIO,
1eNnecoo6pasHo NpPHMEHATh DPe3yNbTAaThl CTaHNApPTHBIX IIOJEBBIX M JIAOOPaTOPHBIX METOJOB
HCCIIE/IOBAHMH CBOMCTB I'PYHTOB, a TaKXKe CTaHAapTHBIE METOJBI pacueTa, KOHCTPYHPOBAaHHUA U
MPOU3BOJICTBA PaboT.

5.10 JInd HpOEKTHPOBAHHS IMOA3EMHBIX COOPYXEHHH 3-M TeOTEXHHYECKOH KaTeropHu
ClleIyeT IPAMEHSTD IPABHIA U IIOJI0KEHHMS, BBIXOISIINE 32 PaMKH HAaCTOSINETO CBOJA MPABHIL.

IIpy HpOEKTHPOBAHHM TAKHX COOPYXKEHHH MOTYT IOTpeOOBaThbCsS HONMOHHTEIBHEIE
HCCIIEZIOBAHMS CBONCTB TPYHTOB, BBHINIOJHSEMBIE IO CIENHANTBHO  paspabarbiBacMbIM
nporpaMmam, HECTaHIAPTHHIE IIOJIEBBIE MCCIIECHOBAaHUS, HCIBITAHHUSA OIBITHBIX o6pa3uoB
MaTepHanoB H KOHCTPYKIWH, anpobalys HOBBIX TEXHONOTHH CIEIMANBHEIX paboT Ha OIBITHBIX
[Iomaakax u mp. Taike MOryT OBITh IPHMEHEHBI HECTaHIApTHBIC METOABI pacyera,
CHenHUaIbHbIE MOJENHM [TOBEICHHS TpyHTa. MEeTOIBI BEIIIOTHEHUS T€OTEXHUYECKOr0 MOHUTOPUHTA
MOTYT OBITH PACIIMPEHEI [0 CPABHEHHMIO C TPEOOBaHUAMH HACTOSIIEr0 CBOJA IIPABHIL.

Jlns coopyeHuii 3-M T€OTEXHHYECKOH KATErOpUH ClelyeT IpelyCMarTpUBaTh HaydHO-
TEXHHYECKOE COMPOBOXIECHHUE IPOEKTUPOBAHMS U CTPOUTENBCTBA B COOTBETCTBHHU C yKa3aHUIMU
CII22.13330.

5.11 JIng MOA3EMHBIX COOpYXeHH# 2-# M 3-i TE€OTEXHMYECKHX KaTerOpUd B COCTaBe
TIPOEKTHOM JOKYMEHTAIIMH DEKOMEHIYeTCs NpEeTyCMaTpUBATh pPa3pabOTKy TIeOTEXHHYECKOTO
06OCHOBaHMS MPOEKTHBIX DENICHWH, BKIIOYAIOIEr0 B Ce0s pe3yNbTaThl PACueTHOTO W/HIH
3KCIIEPUMEHTAILHOTO0 O0OOCHOBaHHMA BBIOOpPa IIPOEKTHOrO BapHaHTa B COOTBETCTBHH C

TpeﬁoBaHHﬂMI/I HaACTOAIIEro CBoJa IpaBHlL.

6 McxoaHbIe JaHHbIE JJIs IPOEKTHPOBAHHS H TPeOOBaHHS K

HHKEHEPHBIM H3bICKAHHIAM
6.1 IIpoekTHpoBaHWe MOA3EMHBIX COOPYKEHHMH CIENyeT OCYINECTBIATH HA OCHOBAHWUH
TEeXHUYECKOTO 3alaHus Ha MpoeKTHpoBaHME. Pa3paboTKy reOTeXHHYECKHX U KOHCTPYKTHBHBIX

pas3zienoB MPOEKTa OCYILIECTBIIAIOT HA OCHOBaHMH CJ'IE:I[}’IOIHCﬁ HCXOTHOU JOKYMCHTAIIUHU:
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- OT4eThl 00 WHXXEHEPHBIX H3BICKAHHUAX (MHXEHEPHO-TEOJE3UYECKIX, HWHXEHEPHO-
T€0JIOTHYECKUX, HHKEHEPHO-TEOTEXHHUECKUX, HHKEHEPHO-3KOJIOTHYECKHX);

- HHXEHEpHas Iu(poBas MOJENIb MECTHOCTH C OTOOpaXEHHEM IOJI3EMHBIX U HAJI3€MHBIX
COOpYKEHUH U KOMMYHHUKAIIHIA;

- OTYETBI O TEXHHYECKOM OOCIENOBaHUM 3KCILUIyaTHPYEMBIX 3[aHUH H COOpPYXKECHHIHA
OKpY>KaroIel 3aCTpOUKH B 30HE BIMSHUS CTPOUTENLCTRA;

- IPOEKTHI CTPOSAINUXCS 3JaHUN M COOPYKEHHUU B 30HE BIHMSIHHUS CTPOUTEIHCTBA;

- pe3ynbTaThl CTallMOHApHBIX HAOMIONCHWA W MOHMTOPHHTa (IpH CTPOMTENIHCTBE Ha
TEPPUTOPHUSAX C TPOSIBICHUSIMH OIIACHBIX TIEOJIOTHYECKHX ¥ HHXXEHEPHO-T€OJIOTHYECKUX
MIPOIIECCOB);

- TEXHUYECKUE yCIOBUS, pa3paboTaHHbIE BCEMH YIIOJHOMOUYEHHBIMU 3aMHTEPECOBAHHBIMHU
OpraHu3alUsMH.

6.2 HWcxomuele naHHBIE Ui pa3pabOTKH IPOEKTOB JOJDKHBI OBITH aKTyalbHBIMH Ha
MOMEHT BBIIIOJIHEHUS NpPOEKTHpoBaHUs. HeoOXOOUMOCTh akTyalau3allii HCXOJHBIX IJaHHBIX
CIIeyeT IPOBEPATH A0 Havdalsla IPOEKTUPOBAHUSL.

Pesynbratel wHXeHepHBIX wu3bickaHuii u MIIMM pomyckaercs mnpUMEHATh 0e3
aKTyalu3allld IpA CPOKE [NaBHOCTH WX BBIIOJHEHHS, HE IpPEBBINAIOMEM Tpex JeT. Jlims
MOJ3EMHBIX COOPYXXEHHH MEJKOrO 3aJI0KEHHsS PEKOMEHIYETCS IPUMEHSTH ITU(POBYIO MOJIEIH
CUTyalllH, SBITIOMIYIOCs cocTaBHOHM yacThio UIIMM, 6e3 ee akTyanu3aiiuu, CpOKOM JIaBHOCTH HE
Honee ogHOTO roxa.

PesynpraTtel TexHMuYecKoro oOcCneIOBaHUS 3OAHWH M COOPY)KEHHH JOIYCKAaeTCs
IPUMEHATH IIPH CPOKE JABHOCTH BBIIOJHEHHs OOCIEI0BaHMS, HE IPEBBINAIOMEM TPEX JIET AT
COOPYXXEHHH C KaTeropued TEXHUYECKOro cocTosHus | (HopmanpHOe miu HOpMartuBHoe) unu I
(ymoBIIETBOpPHTENEHOE WK paboOTOCIIOCOOHOE) M HE MPEBHINAIOIIEM IBYX JIET IS COOPYKEHHM
kareropun III (HeymoBmeTBOpUTENHHOE WM OrpaHHYEHHO-paboTOoCmOCOOHOEe) mmm [V
(mpenaBapuitHoe WM aBapuifHOe). J[Is aKTyalH3alldM paHee BBHIMOJHEHHBIX PpE3YJILTATOB
obciienoBaHMi  cleIyeT IOBTOPHO ONpPENeNATh KAaTETOPHI0O TEXHMYECKOTO0  COCTOSHHS

COOPYKEHUH.

IIpumMedanus

1 Kateropuu TEeXHMYECKOTO COCTOSIHHS COODYXEHHI NpHBENEHHI B COOTBETCTBHUHM C ykazaHusamu CII
22.13330 uI'OCT 31937.

2 Jins Hag3eMHBIX 3JaHUH M COOPYXKEHHM IIPOMBIINUIEHHOTO M TIPaXIAHCKOrO0 Ha3HAYEHHS CJELYeT
IPYMEHATh KIacCU(HUKALMIO KaTeropuu TexHmdeckoro coctosaus no 'OCT 31937, mus mpounx — cornacHo CIT
22.13330.
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6.3 VHxeHepHblE W3BICKaHUS IS MPOEKTHPOBAHUS ION3EMHBIX COOPYXEHHH CIIEAYET
nposoaute B cootBerctBud ¢ CII 47.13330, 'OCT 30416, TTOCT 30672. OHH IOIKHBI
YIOBJIETBOPATH TPeOOBaHUAM HACTOSINETO CBOAA ITPABHIL.

HawMeHOBaHHe TPyHTOB M HX KiIacCH(GUKAIUOHHBIE XapaKTEPUCTHUKH, IPUBOJUMEIE B
oTyeTax 00 HWH)XEHEPHO-TEOJIOTUYECKHX M HHXCHEPHO-TEOTEXHUYECKUX H3BICKAHHUSMX, CIIEIYET
npuaumMathb o 'OCT 25100.

TexHudyeckoe 3aJaHWE€ W MNPOrpaMMy HHXEHEPHO-TEOJIOTHYECKUX M HMHKXEHEPHO-
reOTEXHUYECKUX H3BICKaHMi cienayer coctaBiiarh ¢ yuerom CII22.13330, CII 23.13330, CII
24.13330, CIT91.13330, CIT 102.13330, CIT 120.13330, CIT 122.13330.

6.4 VimxeHepHEBIE U3BICKAHUS CIIEAyeT IUIAaHUPOBAaTh C YUeTOM TpeOOBaHUH CTPOHTENLCTBA
U SKCIUTyaTal[i IIPOEKTHPYEMOro IOA3EMHOr0o coopyXeHHsi. OOBeM HMHIKEHEPHBIX H3BICKAHHM
JOIyCKAeTCd IEepecMaTpuBaTh IO Mepe MOCTYIUIEHHS HOBOM MHQOpManud B IpOLECCe
MPOBEJICHUS U3BICKAHUH.

6.5 Jlo Hayana BBHINOJIHEHUS H3BICKAHWN ClEQyeT H3YyYUTh HCTOPHIO IIPHMMEHEHHS
IUIOIIAIKH IIPOSKTHPYEMOTO CTPOUTENHCTBA M IIPUJIETAIOIIEN TEPPUTOPHH, BEIIBUTH BO3MOXKHEIE
(GOpMBI TEXHOTEHHOrO BO3IEHCTBHS HA TEOJIOTHYECKYI0 Cpemy: IOrpeOeHHBI penbed,
TEXHOTEHHEIE BKIIIOYEHHS, O0JIACTH 3arpsI3HEHHUs, SKCIUTyaTHpyeMble B 3a0pOIIEHHEIE II0A3EMHBIE
COOPYXEHHS 1 KOMMYHHKAIIUHU U TIp.

6.6 IIporpaMMy WHXEHEpHBIX W3BICKaHUH CleAyeT IUIaHMpPOBAaTh HA OCHOBAaHHUH
TEXHHYECKOTO 3a/IaHMs, B COOTBETCTBHH C KOTOPHIM OHa pa3pabaThIBaeTCH.

IIpu cocTaBieHMH OpOrpaMMBI W MPOBEINCHHHM W3bICKaHUH HEOOXOIMMO YYHMTHIBATH
TEOTEXHHYECKYIO KaTeropuio OOBEKTa CTPOHUTENHCTBA, B 3aBUCHMOCTH OT KOTOPOH CIIEHyeT
Ha3Ha4aTh 00bEMBI U METO/IbI HCCIIEIOBAHUH.

6.7 Ilpu mNIAaHUPOBAHHHM WHXXEHEPHO-TEOJOTHYECKHX M HH)KEHEPHO-TEOTEXHHYECKUX
M3BICKAHUM CJIeNyeT YYUTHIBATH B PSAAC ClIydaeB HEOOXOIUMOCTH BBIIOJHEHMS H3BICKAaHUH BHE
TpaHMIl IUIOINAIKK CTpOUTENbeTBa B cooTBeTcTBHH ¢ CII 22.13330.

6.8 K coCTaBlIeHHIO TEXHHYECKOTO 3aJaHHs ¥ COIVIACOBAHHUIO IPOrpaMMBl MHXEHEPHO-
TEOJIOTHYECKUX M HHXCHEPHO-TEOTEXHUYECKUX H3BICKAaHMM U1 IIPOEKTUPOBaHMS ITOA3EMHBIX
COOpPYXEHHH 2-i T€OTEXHHYECKOH KaTETOPUH PEKOMEHAyeTCs, a 3-i re0TEXHUYECKOM KaTeropuu

— CJIEAYET IMPHUBJIECKATH CIICITUAIIUCTOB, OTBETCTBEHHBIX 34 TCOTEXHUYECKUE pa3€ilbl IIPOCKTA.

IIpuMedaHue— BeGOp METOLOB MONEBBIX U J1a6OPaTOPHBIX METONOB MCCIIEOBAHUs CBOHCTB IPYHTOB
JOJDKEH BO MHOTOM OIPENENATHCH NMPUMEHSIEMBIMH [€OTEXHUYECKAMH MOJEIAMM W METOJaMM pacdeTa M B CHIY
9TOTO OCTaBaThCA B KOMIIETEHIIMH NPOEKTHPOBIIHUKA.

6.9 IIna mpoeKTHpoBaHHS OOBEKTOB 1-H I€OTEXHHYECKOH KaTErOpPUM XapaKTePHUCTUKH

TPYHTOB [OOIIYCTHMO HAa3sHa4YaThb Ha OCHOBAaHHH MaTcpHaliOB HU3BICKaHUH OpomuIbIX JIET, IIO
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tabmunam CII 22.13330, pe3synpTaraM 30HOUPOBAHHS, a TAKXKE B COOTBETCTBHH C HMMEIOIIHUMCS
COIIOCTaBUMBIM OIIBITOM.

6.10 Jlns mpoeKTHPOBaHUS COOPYKEHHUH 2-1 Te0TEXHUYECKOH KaTErOpHHU XapaKTepHCTUKH
TPYHTOB CIIEAyeT YCTaHABIMBAaTh HAa OCHOBAaHWH HEIIOCPEACTBEHHBIX HCIILITAHHM IPYHTOB B
MTOJIEBBIX U JIAOOPATOPHBIX YCIOBUSX.

6.11 JIns mpOoeKTHPOBAHUS COOPY)KEHUH 3-H re0OTEXHUYECKOH KaT€rOpHH JOIIOJHUTEIEHO
K TpeboBanusaM 6.10 ITODKHBEI OBITH ONpEIeNeHbl COCTaB M CBOMCTBA CHELH(DHUIECKHX IPYHTOB,
MIPOBEIEHBI BCe HEOOXOAUMBIE UCCIIEJOBAHNS, CBSI3aHHBIE C PA3BUTUEM OIIACHBIX T€OJIOTHYECKHX
M MHXKEHEPHO-TE0JIOMYECKHUX MPOLecCOB. JIOMKHBI OBITH BHIIOMHEHEI ONBITHO-(OHILTPAHOHHEIE
paboTEl, CTallMOHapHBIE HAOMIONEHHWS W IpyTHe ClelHadbHble pabOoTHl M MCCICHOBAHHUS B
COOTBETCTBHH C TEXHUIECKUM 3aTaHUEM U IPOrpaMMOM H3BICKAHHH.

JIns MOJ3eMHBIX COOPY)KEHHH B 3aBHCHMOCTH OT MX OCOOEHHOCTEM IIpH IIOJIEBBIX H
71a00paTOPHBIX MCCIIENOBAHUAX (U3MKO-MEXAHUIECKUX CBOMCTB IPYHTOB M CKAJIbHBIX MaCCHBOB
IO CHENHATLHOMY 3a[aHHIO IEIeCO00pasHO ONpeNeNITs IOIOJHUTENbHBIE CHeHU(HIecKue
XapaKTEPUCTHKH, HEOOXOIUMEIE I PacueTOB OCHOBAaHMH COOPYXEHHMH M MX KOHCTPYKIMH, U
KOMIUIEKCHO IIPUMEHSATH re0(hU3NIECKUE U APYTHE METOBL.

6.12 Jlns ompeneneHHs W BbIOOpPAa pacUETHHIX 3HAYECHHH MEXaHHYECKHX XapaKTEPUCTHK
CBOMCTB TPYHTOB [UIS COOpY)XEHHMH 2-#f M 3-H IeOTEXHMYECKHMX KaTerOpHi IpH HM3BICKAHMSIX
ClIEAyeT MpeIyCMaTpUBaTh COYETAHHE TIOJIEBHIX U TaDOPaTOPHBIX METOJIOB ONPENEIEHHS, a TAKKe
pa3MUYHBIX Ja00paTOPHBIX METOOB.

CratucTaueckylo 00pabOTKy pe3yJabTaTOB ONpENENEHHH CIEXyeT BBIIONHATH B
coorBerctBEH ¢ I'OCT 20522 pasmensHO Ijisi KaXIOro MeToia HCHblTaHud. B ordere 06
U3BICKAHKAX JO/DKHO OBITh 00S3aTeNbHO yKa3aHO, KaKUM CIOCOOOM IOIY4EHBl T€ MM HMHBIE

3HA4YCHHA.

IIpuMeuanue— Cienyer YYUTHIBATh, YTO Pa3IMIHBIE METOAB! MCILITAHHUN IMO3BOJAIOT MONYYHUTH
pa3iidHBIE 3HAYEHHS MEXaHWYECKHMX XapakTePUCTHK TIpyHTa B 3aBMCHMOCTH OT BHAQ HampsDKEHHO-
IehOPMUPOBAHHOTO COCTOSHHS M YPOBHS HampsDKeHHMHA. B CBSA3M C 3TMM OKOHYATeNbHBIA BHIOOp 3HAYEHHH
XapaKTEpUCTHK TPYHTa JOJDKEH OCYILECTBIIATh MPOSKTUPOBIIUK B 3aBUCUMOCTH OT PUMEHAEMBIX MOJIENIEN K METO/IOB
pacdera.

6.13 Tlpd HaIMYMH COIOCTABHMOTO OIBITA H3BICKAaHMH IUIA coopyxkeHud 1-H m 2-i
TEOTEXHUYECKHMX KATErOpUi JOMyCKAeTCs MPUMEHSTh PerHOHAIbHbIE PEKOMEHIAUNY U TaOIHIBI

XapaKTEPUCTHK 'PYHTOB, TUIIHYHBIX JJId JAHHOT'O PErnoHa.
IlpuMeyanue—B kayecTBe NprMepa PerHOHAIBHBIX PEKOMEHAALHH U TabJull, OTPaKAIOIIMX MECTHEIE

TPYHTOBBIE YCJIOBHS, CM. CTAHIAPT OpraHu3aiuu [2].
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6.14 B mporecce U3BICKaHU# IS TIMHUCTHIX TPYHTOB HOJDKHEI OBITH IOJIy4YeHBI 3HAUCHUS]
[OPOYHOCTHBIX ~ XapaKTEPHCTHK, COOTBETCTBYIONIMX Kak  JPEHHPOBAHHOMY, TaKk H

HEIPEHUPOBAHHOMY XapaKTEPy UX paspyIICHUs, €CJIH HHOE HE YKa3aHO B TEXHUYECCKOM 3adaHUH.

IIpuMedaHue— XapakTepHCTHKA APEHUPOBAHHOM (1g ¢, ¢') ¥ HEIPEHMPOBAHHOH MPOYHOCTH (Cv)

TPyHTa NPUMEHAIOT ITPH aHATHU3€E NOJITOBPEMEHHBIX H KpaTKOBPEMEHHBIX PaCYETHBIX cmyauni‘{ COOTBETCTBEHHO.

6.15 JIns TpEeMMHOBATHIX CKAJIBHBIX M IONYCKaJIBHBIX I'PYHTOB B IIPOIECCE H3BICKaHUH
IOKHBI OBITH TONy4eHHl KONMYECTBEHHBIE M KAYECTBEHHBIE XapaKTEPUCTHKH (HU3HUKO-
MeXaHWYECKHMX CBOMCTB, XapaKTEpU3yIOLIUe KaK OCHOBHON MaTepHal IpyHTa MaccuBa (o6pasen),
TaK ¥ MaccuB B nenoM. OnpezenseMble XapaKTepUCTHKH ClIeNyeT yCTaHaBIMBaTh B IIpOrpaMme
m3pickanuii B cootBercTBuu ¢ CII 47.13330, TOCT 25100, CIT 22.13330, CII 23.13330, CII
120.13330.

IpuMeuanue— [Ipu OllEHKE KAYeCTBA U CBOKCTB CKAIBHBIX H MONYCKANbHBIX TPYHTOB HEOOXOIMMO
MPOBONMTh pAa3MYHe MEXTy MOBEJEHHEM IPyHTa NPH HCIBITAHMAX HEHAPYLIEHHBIX OOpasLOB M INOBEICHUEM
3HAYMTENHHO GONBIIMX MO pa3sMepaM CKAlbHbIX MaCcCHBOB, KOTOPhIE BKIIOHAIOT B Ce0s CTPYKTYPHBIE Pa3phiBBI
CILUIONTHOCTH, HAIUTACTOBAHMs, TPELIMHBI, 30HBI CIOBHUIOB M ITyCTOTHI BHIIEJAYMBAHWSI H B CHIY 3TOr0 MOIYT

XapakTepu30BaThbCA 3HAYUTCIBHO 6oJiee HUBKHUMHU MHTETrpaJIbHBIMUA MEXaHHYECKHUMH CBOMCTBaMHU.
6.16 Ilpu ompeneieHH: CBOWCTB IPYHTOB CIENYET YYUTHIBATH UX YyBCTBUTEIBHOCTD II0
OTHOMLIEHHIO K Pa3IMIHbIM (HaKTopaM: H3MEHEHHUSM KIMMAaTHYECKUX YCIIOBHH MM HAIIPSKEHHOTO

COCTOsIHHSI, 3aMayuBaHUIO, XUMHUYCCKUM BO3JICHCTBUSM U p.

7 OcHOBHbI€ IPUHIHIIbI IPOEKTHPOBAHHS

7.1 O0mme yxa3aHus

7.1.1 TIpoeKTHEIE peINeHMs JOJDKHBI yHOBIETBOPATH TpeGopamusM 4.5. TpeboBaHMs K
JIONITOBEYIHOCTH IIOJ3€MHBIX COOpYXeHuit momkusl cootBercrBoBaTh I'OCT 27751 u Obith
3a()HUKCHPOBAHHBI B TEXHUYECKOM 3aJaHHH Ha MPOCKTHPOBAHUE.

7.1.2 Tlpx NpOEKTHPOBAHWY COOPYXEHHH JOIDKHBEI OBITH PacCMOTPEHBI BCE IPOECKTHBIC
CHTyalld¥ M UX CIIEHApUM Kak JJIss CTafud CTPOUTENIECTBA COOPYXKCHHS, TaK M I CTafuH €ro
sKcILTyaTanuy. Heo6xomuMMo paccMaTpyuBaTh Kak KpaTKOBPEMEHHBIE IPOCKTHBIE CHTYalldH H HX

CIICHApHUH, TaK U JTOJITOBPEMEHHBIC.

IIpumeuaHnus
1 TIpOEKTHEIE CLIEHAPHH CleIyeT PaCCMAaTPHUBATh, HAIPUMED, IIPH BBITIONHEHHH BCEX BUOB ITO3TAMHBIX

(nmocTaguifHBIX) pacyeToB.
2 B reoTeXHHYECKOM INPOEKTMPOBAHHWH pa3jMyMe MeXIy KpaTKOBPEMEHHOH NPOEKTHOW cuTyauueid H

JUIATENIbHOM 3aKII04aeTcs MMPEeHMMYIECTBEHHO B HaJWYWH HIH OTCYTCTBUHU H30BITOYHOTO IIOpOBOI'0 [JaBJIEHHUSA B

TpYHTE.
7.1.3 JInsg Kaxmod IPOEKTHOH CHUTyallMM M HX CIICHapus CIeAyeT IPOBEPHUTH, HTO

HEBO3MOJKHO JIOCTHXKEHHE HH OJHOTO U3 MPENEIbHBIX COCTOSHUA B COOTBETCTBUU C I'OCT 27751,
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7.14 Crnemyer npoBepsATh IpeAeNbHBIE COCTOSHHS, KOTOpHIE MOIYT BO3HHKAaTh B
ITPYHTOBOM OCHOBaHHMH MM ITOJ3€MHOM COODY’KE€HHH, HJIM OJHOBPEMEHHO B 000MX IpH HX
B3aMMOJIEHCTBHH.

7.1.5 IlpenensHBle COCTOSIHUS CIENYET IPOBEPSATH HA OCHOBAHUH:

- IPUMEHEHUS PacYeTOB B COOTBETCTBUH C 7.4 U pa3zenom §&;

- Ha3HA4YCHMS NIPEIIHMCHIBAIOIUX MEPOIIPUITUI B COOTBETCTBUH C 7.5;

- IPUMEHEHUS SKCIIEPUMEHTANLHBIX MOJENEH U HATYpHBIX UCIIBITAHUN B COOTBETCTBHH C
7.6;

- IpUMEHEHHUs HabIoJaTeIbHOT0 METOIa B COOTBETCTBHH € 7.7.

IIpuMedanue— PesynsraTsl NPOBEPKH NPEAETbHBIX COCTOSHUIM 110 BO3MOXXHOCTH CIIEAYET CPaBHUBATh

C CONMOCTaBMMBIMH OIILITHBIMH JaHHBIMH.

7.1.6 MunuManbHbEIe TpeOOBaHUA K 00BEMY M COAEP)KaHUIO KOHTPOJIBHBEIX IIPOBEPOK U
pacyeToB yCTaHABIMBAIOT B 3aBUCUMOCTH OT TIEOTEXHHYECKOH KaTeropum oOBeKTa
CTPOMTENBCTBA B COOTBETCTBUH € 5.8—5.10.

7.1.7 na obecneueHuss TpeOGOBaHM IO JOJTOBEYHOCTH IOJ3EMHOIO COOPYXEHHUS B
IIPOEKTE CIENYeT OICHUTHh BIUSHUE YCIOBHH OKpYXalOUlel cpeasl Ha JOJITOBEYHOCTH
MaTepHaloOB M IIPeAyCMOTPETh 3alllUTy MM IOoAO0p MaTepHalloB C COOTBETCTBYIOIIUMH
CBOMCTBaMHU.

IIpu oneHke MOITOBEYHOCTH MAaTEPUATIOB, IPUMEHSIEMBIX B MOJ3EMHBIX KOHCTPYKIIUAX,
CIeIyeT Yy4ecTh BO3MOXXHOCTh HaJW4Ms arpPECCHBHBIX BEIIECTB B IIOJ3EMHBIX BOJaX U IPYHTE,
3JIEKTPOXMMHUYECKOH KODPO3HMH, BIHSHHUS TIpUOKOB M a’poOHBIX OakTepuil B IPUCYTCTBHH
KHCJIOpOJa, BIUSHUSA TEMIEPATyPHBIX BO3ACHCTBUN H IIp.

Ob6ecneueHue TpeGOBaHHM IO JONTOBEYHOCTH CIEAYET BBHINOJHATH B COOTBETCTBHH C
ykazaausmu CIT 28.13330.

7.2 IlpenenbHbie COCTOTHUS

7.2.1 IIpu NpOeKTUPOBAaHUU ITOA3EMHBIX COOPYKEHHUH CIIEoyeT IPOBEPSATH ABE IPYIIIIBI
IpENEIBHBIX COCTOSHUMN:

- IepBas rpymnmna npeaeibHbix coctossHul (ULS) — cocTosIHUS CTPOUTENBHBIX 00BEKTOB,
JOCTHXXEHHME KOTOPBIX BEJET K IIOTepe HECYyIel ClIOCOOHOCTH CTPOUTENBHBIX KOHCTPYKIHM HiTH
OCHOBAaHMsI, K HEBO3MOXKHOCTHU 3KCILIyaTalluy COOPYKECHHS,;

- BTOpas rpymnmna IpelelbHBIX COCTOSHHM (SLS) — cocTOsHHS, HpH TOCTHXECHHH
KOTOPBIX HapylaeTcs HOpMalbHas OSKCIUIyaTalls COOPYKEHHH, HCYEpIBIBAeTCS pecypc
JIOJICOBEYHOCTH KOHCTPYKIIUH, HApYIIAIOTCs yCIOBUS KOM(POPTHOCTH.

7.2.2 Jlna MOA3EMHBIX COOPYXXEHHH K IepBO# rpymme mpenensHbx cocrosHui (ULS)
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ClIeAyeT OTHOCHUTE:

- TOTepI0 YCTOWYMBOCTH (paBHOBECHS) COOPY)XCHHEM M OCHOBAaHHEM, KOTODEIE
paccMaTpUBAIOTCS KaK XKECTKOE TeNl0, MPU HENOCTaTOYHOM COIIPOTHUBIIEHHHM KOHCTPYKTHBHBIX
MaTepHaJIOB U I'PYHTOB OCHOBaHHUs it obecneuenus paBHoBecus (EQU);

- BHYTPEHHEE pa3pylI€HHE COOPYXEHHUS WIM €r0 KOHCTPYKTMBHBIX 3JEMEHTOB, T. €.
CHTyallid, B KOTOPBIX MPOYHOCTh KOHCTPYKTHBHBIX JJIEMEHTOB BaxKHa Ui oOecnedeHMs
conpotusienus (STR);

- paspylleHHe WU 4Ype3MepHbIe NehOopMaluyd OCHOBAaHHS, T. €. CHTyalluH, B KOTODBIX
IIPOYHOCTH TPyHTa BaxkHa Jist obecnieuenus conporusnenus (GEO);

- IIOTEPI0 PABHOBECHS COOPYXEHHEM HIIM OCHOBAaHHEM H3-3a YBEIMYEHHS [aBIICHHS
BOJEI (B3BEIIMBAHHUS) MM HHBIMH HallpaBIeHHBIMHU BBepx Bo3neicTBusmu (UPL);

- THAPABIMYECKHM MOJBEM B OCHOBAHWH, BHYTPEHHIOIO Cy(hGO3HUIO U IPOYME SBIICHHMS,
CBSI3aHHEIE C HAIMYMEM THApaBiIndeckux rpaauentos (HYD).

K mepBoii rpymnmne mpemenbHbIX COCTOSHHN OTHOCATCS TaK)Ke aBapHHBIE IIpEICIIbHBIC
COCTOSIHMSL — cHendduyecKre mnpeaenbHusle cocrosuus, otHeceHHble 'OCT 27751 k oco6bM
MpEeEeIbHEIM COCTOSIHUSIM.

ABapwuifHbIE TpeNeNbHbIE COCTOSHHS — COCTOSHHMS BO3HHKAaIONIME IIPH aBapHUHHBIX
BO3JECHUCTBUAX M CHUTYaIlHAX, UMEIOIIAX MAIYI0 BEPOSTHOCTH MOSIBICHHS U (HOpC-MaXKOPHBIHA
XapakTep, JOCTHXKEHHE KOTOPHIX IIPHBOJUT K paspymIeHHI0 C KaTacTPO(QUYECKHUM
nocnenctusmu (EXD).

IIpumMmeuanue— [IpuMepsl aBapuiHBIX NPEACIBHBIX COCTOSHMMH: BBIXOJ M3 CTPOS KOHCTPYKTHBHOTO
aJIEeMEHTa TOA3EMHOI0 COOPY)KEHHS B pe3yJIbTaTe B3pHIBA, [0XKapa, TEPPOPHUCTHYECKOTO aKTa; aBapUHHBIA IIPOPEIB
HaTIOPHOM BOJOHECYIEH KOMMYHHKALIMK H TIp.

7.2.3 JIns moA3eMHBIX COOPYXKEHHM KO BTOpO#M IpyHIIe NpeleNbHbIX cocTosHuM (SLS)
CIIENyET OTHOCHUTb:

- IOCTHMDKEHHE MpENeNbHbIX Ae(opManuii KOHCTPYKIHH IOJ3EMHOIO COODPYKEHHS HIIH
OCHOBaHHMS, YCTAHABJIMBACMBIX HCXOJAS U3 KOHCTPYKTHUBHBIX, TEXHOJOTHYECKUX HIIM 3CTETHKO-
TICUXOJIOTHYECKUX TpeOOBaHMIHA;

- 06pa3oBaHMe TPEIIMH, HE HAPYIIAIOIMAX HOPMAIBHYIO SKCIUIyaTaldio 00BEKTa, WM
JIOCTHIKEHUE NPENeTbHON MIPUHBI PACKPHITHS TPEIIUH;

- HOCTHDKEHHE MpeNeNbHBIX JAehopMaliuii OKpyKarollel 3aCTpOMKH, pacloOXEHHOH B
30HE BIUSIHUS;

- HEJOIYCTUMBIE YPOBHU BHOpAIlMOHHEBIX BO3ACHCTBUM;

- HEIOIYCTUMOE BIIMSIHUE Ha THJPOr€OJIOTHYECKHE U SKOIOTHYECKHE YCIOBHUS,

- IPOYHe SABJICHUS, P KOTOPBIX BO3HUKAET HEOOXOAUMOCTh OTPAaHUYEHHUSI BO BPEMEHH
9KCILTyaTallHH IMOA3EMHOTO COOPYXKEeHHUS (HanpuMep, KOPPO3UOHHEIE TOBPEXKICHHS).
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7.2.4 TlpenenbHBIE COCTOSIHUS, TpeOyrOmMUe MPOBEPKH IIPU IPOEKTHPOBAHUHA OCHOBAHUMI
U pa3IMYHBIX KOHCTPYKIIHi TOJ3eMHBIX COOPYKeHHUH, IPUBEAEHEI B pasaenax 11-16.

7.3 Ko PpuuneHThI HAIEKHOCTH

7.3.1 TIpoekTHBIE pEIEHHS OOHKHBEI O0ECHeYHMBaTh HEBO3MOXHOCTh HACTYILICHHS
J000TO MPEIENbHOr0 COCTOSHUS ¢ TpeOyeMo CTENEeHbI0 HaE)KHOCTH.

7.3.2 Insa obecnedenust TpeOyeMoi CTENEHU HANEKHOCTH IIPH BBHINOJIHEHHH PacYETOB M
MPOBEPOK CJeAyeT MPHMEHATh 4YacTHblE KO3()(QUIUEHTH HaNEKHOCTH, YYHMTHIBAIOIIHE
BO3MOXXHBIE HEONAarompusTHBIE OTKJIOHEHUS TeX WIM HHBIX I1apaMeTpoB, YCIOBHH
CTPOMTENBCTBA M OJKCIUIyaTallud, a TaKXKe HeOOXOAMMOCTb IIOBBIIIEHMS HAJCHKHOCTH I
OTIENBHBIX BUJOB CTPOUTENHHBIX 0OBEKTOB.

7.3.3 Ilpu DpoeKTHpPOBaHHU HEOOXOAMMO IIPUMEHATH CIEAYIOIIHE TPYIIBI YaCTHBIX
K03 GUITNEHTOB HaJIe)KHOCTH:

Y» — TI0 OTBETCTBEHHOCTH COOPYXeHuU#, onpexnensemble B coorBercTBun ¢ [OCT 27751,

Y — MO Harpyske, onpeaesieMble B COOTBETCTBHH C 8.2;

Ym — IO MaTepuany KOHCTpYKIHi, onpenaensemMsle B coorBeTcTBHM ¢ 'OCT 27751;

Yg — TIO TPYHTY, OIpE/IENsIeMBIE B COOTBETCTBHH C 8.4;

Yd — KO3hQHUIMEHTHl YCIOBHH paboOThl, YCTaHAaBIMBAEMBIE B COOTBETCTBHH CO
CTPOUTEIHFHBIMH HOPMaMH Ha IPOEKTHPOBAHHWE PA3UYHBIX IOJ3EMHBIX COODYXEHMM M HX
KOHCTPYKIIUH;

YR — IIO COIIPOTHUBIICHUIO, OIIPEACIIICMBIC B COOTBETCTBHHU C 8.6.2.

IIpumeganus

1 B psange ciyuaeB kodQdHUuEeHTBl YCIOBHM pabOTBI MOTYT MpEACTaBIATh co00f KoMOMHALMIO C
k03¢ GuIeHTaMU HaJeXXCHOCTY 110 COPOTHBIIEHHUIO Y Rd.

2 B 4YHCIEeHHBIX MOAENAX I ONpEeneNEeHUsA paCYETHOIO 3HAYCHHSA CONPOTHUBJIEHUA BO3IEMCTBHIO Ry WIH
pacyeTHOrO 3HAuUeHHs pe3yJbTaTa BO3NEUCTBHH E; MOTYT BBOIUTBCA KO3(QUIMEHTI MOAENH YRd H YSd
COOTBETCTBEHHO, YTOOBI pE3yJIbTAThI IPOSKTHOM MOZIENIH OTKIOHSUIHCH B CTOPOHY 3araca HafiexkHocTH (8.6.3).

7.3.4 YactHple k03 PHUIIMEHTH HAIEXKHOCTH, IPHHAAJIEKAIUE K OJHOM TpyIIeE, MOTYT
OBITH pa3TUYHBIMU JJIS Pa3HBIX XapaKTEPUCTUK, TapaMETPOB HIIH yCIOBHUH.

IIpuMedaHune— HanpuMep 3HaueHUsS 9aCTHBIX K03()(DHULIMEHTOB HaIE)KHOCTH 110 TPYHTY, IIPUMEHEMbIE
K CABUTOBOM NMPOYHOCTH IPYHTA, PA3JIMYHbI [JIs1 BHYTPEHHETO TPEHUA U CLEIUICHH.

7.3.5 TlpaBujna y4era 4acCTHBIX KO3(PQHUIMEHTOB HAIEKHOCTH NPU NPOEKTUPOBAHHUU C
IIPUMEHEHHEM PacyeTOB YCTaHOBJIEHHI B pa3zeine 8.

7.4 IlpoexTHpOBaHHE C IPHMEHEHHEM PacueToB

7.4.1 IlpoekTupoBaHHE C NPHMEHEHHEM pACYETOB — OCHOBHOM crocob obecredeHus
TpeOOBaHUM HANE)KHOCTH IOA3EMHBIX COOPY)XCHHH M MOXET BBIIOJNHATHCS IS OOBEKTOB

M000H re0TeXHNIECKOM KaTeropyy.
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7.4.2 Tlpu IpOEKTHPOBAaHHM MOJ3EMHBIX COOPYXKEHHH C IIOMOIIBIO PacyeTOB CIEAYET
BEINIOJIHATE PACUETHl JJIs BCEX MPOEKTHHIX CHTyalldd M MX CIEHApHeB IO ABYM TIpyIam
IpeaeNbHBIX COCTOSTHUH.

B nepByo ouepenpb CiiefyeT BHIIOIHATh PAcUeThl I NPENEIbHBIX COCTOSHUM, KOTOPEIE
ONpENENSIOT OCHOBHBIE KOHCTPYKTHBHBIE DEHIEHHS M TIE€OMETPHYECKUE XapaKTEPUCTHKH
IOJ3EMHOIO COOpPYXXEHHS WM €ro 3JIeMEeHTOB. HEeBO3MOXHOCTH HACTYIUIEHHs IHPOYHMX
IpeneIbHBIX COCTOSHUHN ClleAyeT MOATBEPKAATh PACYETHEIMH IIPOBEPKaMH.

7.4.3 Pacyer aBapMiHBIX MpENENbHBIX COCTOsHHH (EXD) clemyeT BBITOJNHATH VLA
[OA3EMHEIX COOPY)XEHHM C ypOBHEM OTBETCTBEHHOCTH la u 16. Jlnd mpoYux MOJ3EMHBIX
COOpY KEHHIi ero TpeGyeTcs BHIIOIHATH, ECIH 3TO YKa3aHO B TEXHUYECKOM 3a/IaHUH.

7.4.4 TpebopaHHs K pacueTHHIM METOJaM W MOJENsAM IpUBENEHEI B pasiene 8, a
Tpe6OBaHMsS W pEKOMEHJAM{d II0 pacdyeTaM OCHOBAaHHH M KOHCTPYKLHMH ITOJ3EMHBIX
coopyxeHuii — B pa3zgenax 11-16.

7.5 IIpoexTHpOBaHHE N0 NPEANHCAHUAM

7.5.1 B cimydae, KOra pacyeTHBIE MOIENY OTCYTCTBYIOT MJIM HE TPEOYIOTCS, BO3MOXKHO
H36€XaTh JOCTIKEHHS IPeNebHBIX COCTOSHUM ITyTeM HCIIONB30BaHUsA MPEANUCAHHUH, KOTOPBIE
BKJIFOYAIOT B ce0s TPaIMIIMOHHbIE U, KaK IPaBHIIO, KOHCEPBATUBHBIC IIPaBUIIa IPOCKTUPOBAHUSA
¥ KOHTPOIb MATEPHANOB, BHINONHEHHS pPabOT, TeXHHKHM O0€30MacCHOCTH M TEXHMYECKOro
00CITyKUBaHUS.

7.5.2 TIpoeKTHpOBaHHE IO MpPENHCAHHAM HOIMYCKAETCA, €CIM €CTh COIOCTaBUMBIH

OIIBIT, KOTOpBII\/'I JenacT U3JIHIIHUM IIPOBEACHUE PACICTOB.
IlpuMedanue— [I[PoeKTHPOBAHKE HCKIIOUUTENBHO MO MPEANMCAHUAM AOIYCKAETCHA TOJNBKO A
TIO/I3EMHBIX COOPYXEHHH 1-i FeOTEXHHYECKOH KaTEerOpyH.

7.5.3 IlpoexTHpoBaHHE IO IPEANKMCAHUAM JOIYCKAeTCS B OTHOIICHHH obecrieueHus
MODPO30CTOMKOCTH, 3alIATHI OT XMMHUYECKOH M OHMOJOTHYECKOM arpeccuu, KOTOpbIE OOBIYHO
HEBO3MOYKHO JIOCTOBEPHO y4ECTh PACUETHEIM IIyTEM.

7.5.4 TIpoexTHpoBaHHE IO NPEINHUCAHUAM JOIyCKAETCSA BBIMONHATH I HCKIIOYCHHA
IpenenbHBIX COCTOSIHUM NIPU aBapHHHBIX BO3NEHCTBUAX, BOSHUKHOBEHHE KOTOPBIX HEBO3MOXHO
WIA CIOXHO MCKIIOYHTH PacdeTHHIM myTeM. IIpu 3TOM IpeamucaHus IOJDKHBI COAEpXKaTb
yKa3aHHs  OPraHM3alliOHHOTO  XapakTepa, IO03BOJAIOMKME  HMCKIIOYUTh M3  pacyera

paccMaTpuBacMoe€ aBapHﬁHOC BO3JICHiCTBHE.

7.6 TlpuMeHenne IKCIEPUMEHTAIBHBIX Mo/eJIell M HAaTyPHBIX HCOBITAHH A
7.6.1 B cnydae, xorja pacyeTHbIE MOJENHM OTCYTCTBYIOT, HEIOCTAaTOYHO JOCTOBEPHEI

HJIA HE MOATBEPKIAIOTCI MECTHBIM COIIOCTaBUMBIM OIIBITOM, IIPpH IIPOCKTHPOBAHUU CIIEAYCT
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IPUMEHATh Pe3yJbTaThl SKCIEPUMEHTANbHBIX MCCIEJOBAHUNH — MOJENBHBIX WIM HaTyPHBIX
HCIIBITAaHUM.

7.6.2 Ilpu OmIEHKE JOCTOBEPHOCTH pE3yJIbTaTOB SKCIEPHUMEHTAIBHBIX HCCIEJOBaHHH
HE00XO0IMMO paccMaTpUBaTh U YUUTHIBATh Clexyomue GpakTophL:

- pa3nu4yhe TIPYHTOBBIX YCJIOBUH IIpH HCOBITAHUSX M Ha CTPOUTENBHOM IIIOIIanKe
IIPOEKTUPYEMOT0 00BEKTa;

- BpeMeHHBI'®e 3((eKTe, 0COOEHHO B TEX CIydYasx, KOIZa IPOAODKHTENHHOCTD
HCIBITaHUH HAMHOI'O MEHbINE, YEM IIPOIOJDKUTENEHOCTS HATPY)KEHUS pealbHBIX KOHCTPYKIHUH;

- MacmTabHbIe 3Q(EKTHI, 0COOEHHO B ClIyyae IPUMEHEHUS MaJbIX MOJENEH.

7.6.3 WcnplTaHus OOIycKaeTcsl IPOBOAMTH Ha oOpa3nax WiIM (pparMeHTax peabHBIX
KOHCTPYKITUH, TOJTHOMacCIITaOHBIX MIIM MaJIOMaCIITAOHBIX MOJEIISX.

7.6.4 HWcnelTaus clegyeT INPOBOAUTH Ha OCHOBAaHHHM TEXHHYECKOTO 3aJaHUI U
IIpOrpaMMBI paboT.

7.6.5 TloaroToBKy M IPOBENECHHE HCIBITAHUH CIENyeT OCYINECTBIATH TaKUM 00pazoM,
9TOOBI yCIOBHS 9SKCHEpHMEHTa OBIIM DNONOOHBI YCIOBHSAM paboOTHl IPOEKTHPYEMOTO
IIOJ3€MHOIO COODYXXEHHMsS MM €ro KOHCTPYKIMM BO B3aMMOJEHCTBHH C TPYHTOBBIM

OCHOBAHHEM.

[IpuMeuyaHus

1 YcnoBus MOTyT CUUTATBCS ITOJOOHBIMY, €CITH COOIIOAI0TC KPUTEPUH HOA00MS.

2 TIp¥ HCIIBITAHWAX MalOMAcIUTaOHBIX MofeNel Ui 3ajad, B KOTOpPBIX OOBEMHBIE CHIIBI, TaKHe Kak,
YIOENBHBIA BEC IPyHTa WIH YIEIBHOE CLEIUIEHHWE, MIPAIOT BAXHYIO POJb, M COONIONEHUS KpHTEPHEB MONOGHS
PEKOMEHIYETCS] IPUMEHATh LIEHTPOOEXHOE MOIETHPOBAHHE.

7.6.6 JlomyckaeTcss NMPHMEHSATh MCHBITAHHS, COOTBETCTBYIOIIHE YCIOBHSM HEIOIHOIO
UIY NpuUOmMKeHHOro momobus. B 3ToM ciydae yciioBHs, KOTOpBIE HE YIOBIETBOPSIOTCS B
IpoliecCE NMPOBEACHUS JKCIIEPHUMEHTA, CIEAYET YUUTHIBATh IPH COIOCTABJIEHUHM PE3YJIBTaTOB
HCIBITaHUH C KpPUTEPUSMH HENOCTH)KEHHS IPENENIBHBIX COCTOSHHM 3a CYeT BBEICHHS

K03 GHUIMEHTOB Hae)KHOCTH.

7.7 HaGJogaTeJbHBIH METO/

7.7.1 Ecnu nporso3 noBeAeHUs IOA3EMHOTO COOPYKEHHS, BHITOJTHEHHBINA HA OCHOBAaHHH
PacueTHBIX MIIM 3KCIIEPHMEHTAJBHBIX paboT, 3aTpygHEH, TO JOIyCKAeTcsd IIPUMEHSTH
HabIIoJaTeNbHbI METOJ, KOTOPHIM IIPENIojiaraeT BO3MOXKHOCTh KOPPEKTHPOBATH IPOEKT B
MPOIIECCE CTPOUTENHCTBA HA OCHOBAHHUH PE3YJIbTATOB F€OTEXHUUYECKOT0 MOHUTOPUHT .

7.7.2 Jlna 1npuMeHeHMs HaONIOJAaTeNbHOTO MeToJa [0 Hadyajla CTPOMTEIhCTBA
HeoOX0auMO:

- BBIIIOJIHHUTH HpeZIBapI/ITCJIBHbﬁ;I pvaeTHBIﬁ IIPOTHO3;
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- YCTaHOBUTH KOHTPOJUPYEMbIE KPUTEPHH U XapaKTEPUCTUKH;

- YCTaHOBUTH JOIyCTUMBIE IPEAEIIEl KOHTPOJIUPYEMBIX XapaKTEPUCTHK;

- OIEHHUTH BO3MOXHBIA [HANa30H S3TUX XapaKTEPUCTHK M YIOCTOBEPUTHCH, UYTO C
IpHEMIIEMON BEPOSTHOCTHIO pEalIbHBIE XapaKTEPHUCTHKH OyZyT HaxXONUTHCA B IOIYCTHMBIX
npenenax;

- pa3paboTaTh IpoOrpaMMy KOHTpOJA (MOHHTOPHHra) H3MEHEHHS BBIOpaHHBIX
XapaKTEpUCTHUK;

- yOenuThCs, 4TO BpeMs peaklud U3MEPUTENHHBIX CUCTEM MOHHUTOPHHIA U IIPOLENYPHI
00paboTKM U aHamM3a pe3yNlbTaTOB 3aHUMAIOT JOCTATOYHO Majl0 BPEMEHHU II0 OTHOLIEHHIO K
OXXHUJTa€MOH CKOPOCTH pa3BUTHS CHUTYyalldd Ha IUIOINAAKE IS NPUHATHS CBOEBPEMEHHBIX
JEeUCTBHH;

- pa3paboTaTh IIaH MEPOTIPUSITHI, KOTOPHIE CIeAyET IPUMEHUTD B CIIy4ae IPEBBIIIECHUS
KOHTPOJIMPYEMBIMU XapaKTEPUCTUKAMHU JOIIYCTUMBIX IPEIETIOB.

7.7.3 KoHTpoib ¥ MOHHTOPHHI Ha IUIOIIAJKE CIENYET BBIIOJIHATE CTIPOro B
COOTBETCTBHH C IIPOIPaMMOH.

MonuTOopuHr Ha mIOIAAKE MOOJDKEH OJHO3HAYHO YCTaHABIMBATh, HAXOIATCA JIH
KOHTPOJIUPYEMBIE XapaKTEepPUCTHKH B MONYCTHMBIX mpenenax. OH JOMKEH BBIIOIHATBCA C
HA4YallbHOM CTagul CTPOMTENHCTBA, C PETYJSPHOCTHIO, IO3BOJSIIOIIEH IPENNPUHATH
HeoOXoauMBIe NeHCTBHS B CIIydyae MPEBHIIICHUAS JOIIYCTHMBIX IPEIEIIOB.

7.7.4 Pe3ynbpraThl MOHHUTOPHHTA CIEAYET aHAJIHW3UpPOBATh IIO3TAIIHO IO MEpe HX
nocTymieHus. HaMmeueHHBIe MEPONPUATHS 1O KOPPEKTUPOBKE INPOEKTA CIENYET BBHIONHSTH
He3aMeJIUTENBHO B CIy4yae IMPEBHIIICHUS KOHTPOIUPYEMBIMH XapaKTEepPUCTUKAMU JOIMYCTUMBIX
MpENENOoB.

7.7.5 Ecnm HabmiofgaTenbHBIE CHCTEMBI MJiS IPOBEIEHHUS MOHUTOPDHHTA HE [alOT
TpeOyEeMBIX HAJEeXXHBIX JAHHBIX B JOCTATOYHOM OOBEME, OHH IOJDKHBI OBITh 3aMEHEHBI WA
JIOTIOJTHEHBI.

7.7.6 B cnydae BBHIIOJTHEHHS HaMEUYEHHBIX MEPOIPHUATHH M KOPPEKTHPOBKH IPOEKTa
IporpaMmMa MOHHMTOPMHTa ¥ IUIaH JajdbHEHINUX MEPONPHUATHH JOJDKHBI OBITH TakKXe
CKOPPEKTHPOBAHBI H JOIOJHEHBI HA OCHOBaHUHU 0OpaTHHIX pacyeTOB.

7.7.7 IlpoexTHpoBaHHE C NpUMEHEHHEM HaOIIOATENBHOIO METOJAa PEKOMEHIYeTCs
BBIIOJHATE IIpM  HAYYHO-TEXHHYECKOM  CONPOBOXIEHHU  BBHICOKOKBATHU(HIIHPOBAHHBIX
CHEIMaIU3UPOBAHHBIX opraHu3anui. HabOmromaTenbHBIE METOJ HE ClENyeT NPUMEHSATH IIPH

SHAQYUTEIIbHBIX PACKaX BOSHUKHOBCHHUA aBapI/II)'IHI)IX chyaum‘/‘I.
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8 TpeGoBaHus Kk pacueTHbIM METOJaM H MOAEJIAM

8.1 O6mmue yxazanus

8.1.1 IIpu BBIIOJHEHHWH PacYeTOB B LENAX OOECIEUCHHS HAJEKHOCTH KOHCTPYKLHHA H
OCHOBaHMM HEOOXOIMMO IIPOBEPSATH, YTOOBI pacdeTHbIE 3HA4YEHMs YCHIMH, HaIpsHKEHHH,
nedhopMmanuii, mepeMermieHHui, pacKpHITHH TpEINMH HE IPEBBILATH COOTBETCTBYIOIIMX UM
MpeeNbHBIX 3HaYEeHHM, YCTaHOBIEHHBIX HOPMaMU IPOEKTHPOBAHHS.

8.1.2 PacueTsI cienyeT BHIIONHATH C NIPUMEHEHUEM aJ€KBATHBIX PACYCTHBIX METONOB U
MoOJIeNIEH, OTpaKAIOIKUX IeUCTBUTENBHBIE YCIOBHS pPabOTHl MOA3EMHEIX COOPYXEHHH B HX
B3aMMOJIEHCTBHH C OCHOBAaHMEM M COOTBETCTBYIOIIUX pacCMaTpHBAEMOM IIPOEKTHOH CHTYaIlMH
WJIHM CLIEHAPHIO.

8.1.3 PacuerHrle Mojenu (pacyeTHBIE CXEMBI) JOJDKHBI YYMTBIBATh HMHXCHEPHO-
rE€0JIOTHYECKHE YCIOBHS, KOHCTPYKTHBHBIE OCOOEHHOCTM M OCOOEHHOCTH TEXHOJIOTHH
BO3BEIEHHMS [IOJ3EMHOIO COOPYXKEHHS, 0COOEHHOCTH IIOBEAEHUS IPYHTa M KOHCTPYKIIMH BILIOTH
IO JOCTHXXEHHS pPacCMaTpPUBAEMOrO IIPElENbHOIO COCTOSHHS, ACHCTBYIOUIHE HArpy3skd H
BO3JICHCTBHS, BIMSHAE Ha OOBEKT BHELIHEH Cpebl, a TakxkKe, IPH HE0OXOIUMOCTH, BO3MOXHEIC
reoMeTpuyeckue M GU3nIecKue HECOBEPIIECHCTBA.

8.1.4 Jlyis BBITIOJIHEHNSI pacUeTOB JOJDKHEI OBITE 3aJaHEL:

- Harpy3KH U BO3JEHCTBUS, a TAK)XKE HX COYETAHHU,

- CBOMCTBa MaTepHaJioB KOHCTPYKIIUH;

- CBOMCTBA I'PYHTOB M MaCCHBOB CKaJIbHBIX TPYHTOB;

- FTEOMETPHYECKHUE JAaHHEIE;

- IpeJieNbHbIE 3HaYeHus AeopMaIuii, pacKpBITHS TPEIIHH, BUOpalMii U 1p.;

- pacyeTHblE MOJENH, YCTAaHABIIUBAIOIIUE CBA3b PE3yJIbTATOB pacueTa C HCXONHBIMU
JTAHHBIMHU.

8.1.5 Ilpu BEIOOpEe MeTOHa pacueTa M PacUeTHBIX MOJENEH IIOA3EMHOE COOpY)KEHHE H
OCHOBAaHHE CJIEAyeT pacCMaTpuBaTh B HX EAUHCTBE, T. €. HEOOXOMMMO YYHUTHIBATH HX
B3aUMOJIEHCTBHE.

8.1.6 PacueTHyI0 MOIENb CHUCTEMBI «IIOJ3€MHOE COOPYXEHHE—OCHOBAaHHME)» CIIEIyeT
BEIOMpaTh C y4eTOM Haubolee CyIIEeCTBEHHBIX ()aKTOpPOB, ONPEAEIAIONNX HANpPSHKEHHOE
COCTOSIHHE M Je(pOpMAIii OCHOBaHUS U KOHCTPYKLHUH COOpYXXEHHs. PEKOMEH/IyeTCsl yUUTHIBaTh
cneqyiomue  (aKkTopel:  MPOCTPAHCTBEHHYIO  paboTy  KOHCTPYKIMHA W OCHOBAHHS,
reOMETPHUECKYIO, (U3MUeCKyr0 M  KOHCTPYKTMBHYIO  HEIMHEHHOCTB,  aHU30TPOIIHIO,
IUTACTHYECKHE U PEOJIOTHIECKHE CBOMCTBA [PYHTOB M MaTEPHAJIOB.

[Ipy HEOOXOOMMOCTH pacyeTHas MOJEeNb MOXET BKIIOYaTh B cebf yIpOINEHHS.

anomeHwI, KaK IIpaBHIIO, CICAYET BBOAUTH IO OTHOIICHHIO K Y4YCTy MCHCC CYIIECCTBEHHBIX
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dbakTopoB, a Takke (aKTOpoB, O0OIANAIOIMMX 3HAYMTENLHOH CTENEHBIO HEONpPEIEICHHOCTH.

prOIIIeHH}I CJICOYET YYUTEIBATH C IIOMOINBIO YaCTHBIX I(OB(I)(bI/IHI/ICHTOB HaOEXHOCTH.
Ilpumeuadue — [Ipu BEIGOPE YPOBHS CIOXKHOCTH PacieTHOM MOJENM CIEMYeT YYHTHIBATE 00BEM

uH(OpMaKK 06 MEDKEHEPHO-TEONIOTHYECKHK YCJIOBHAX M CBOMCTBaX IPYHTOB. 3HaHMA HH)KEHEDHO-TE€OJOTHYECKUX

YCIIOBMM IUIOLIAJKY, 3aBUCAIINE OT Ka4eCTBa MHXEHEPHBIX M3bICKaHMM, 0OBIYHO OKa3bpIBAIOTCS 6o/ee BAXKHBIMH JUIs

BBITIOJIHEHHS (yHIaMEHTAIBHBIX TpeOOBaHUi IPOEKTUPOBAHHS, YEM CJIOKHOCTh PACUETHBIX MOJENEH.

8.1.7 PacueTHas MOIENH MOXET OBITH:

- AaHAJIMTHYECKOM;

- IOy 3MITUPHUYECKOH;

- YUCJIEHHOM.

YucaeHHBIE MOJIENH, TPEUMYIIECTBEHHO IPUMEHSIEMBIE [UId pacueTa ITOJ3EMHBIX
COOPYIKEHH, IIOAPa3AeIIOTCS Ha KOHTAKTHBIE MOJENIN ¥ MOJEIH CIUIOIIHOM CPEIBL.

KonTakTHBIE MOJIETH YYHUTHIBAIOT B3aUMOJEHCTBHE KOHCTPYKIUH COOPYXEHHS C
OCHOBaHMEM HAa KOHTaKTE€ «COOPYKEHHE—TPYHT», OJHAKO HaIpsHKEHHO-Ie()OPMHUPOBAaHHOE
COCTOSIHHE MacCHBa rpyHTa HE pacCCMaTpPHUBAETCS.

B MozeNnsx CIUIOIIHOM Cpeibl paCCMaTPUBAIOTCS IIOA3EMHOE COOPY KEHHE ¥ OKPYKAFOIIHA
MacCHB TPYHTa B Mpeejiax pacyeTHOH OOJacTH M aHAIU3HPYETCS HX COBMECTHOE HANPSHKEHHO-
IehopMHPOBaHHOE COCTOSIHHUE.

8.2 Harpy3ku u Bo3aeHcTBHA

8.2.1 Harpy3ku U BO3IEUCTBHS, YYUTBHIBAEMBIE IIPH IIPOEKTHPOBAHHH IOA3EMHBIX
COOpYXXEHHM, CIEeQyeT YCTaHaBIMBaTh pacd4eTOM, Kak IIpaBHIO, Ha 0a3e pacCMOTPEHHS
COBMECTHOH pabOTBI COOpPYXEHHS U OCHOBAHMs C Y4YETOM BO3MOXHOIO HX HM3MEHEHHs Ha
Pa3IMYHBIX CTAIUSX BO3BEACHUS U DKCILIyaTaIlliuy COOPYKEHHUS.

Harpy3kud u BO3AEHCTBHS Ha OCHOBaHHE, ITOJ3EMHOE COOPYXKEHHE UM €r0 OTACIBHBIE
KOHCTPYKTHUBHBIE 3JIEMEHTHI, KO3(Q(PHUIMEHTH HANEe)XHOCTH IO HAarpy3Ke, a TaKKe BO3MOXHBIE
COYETaHHs HArpy30K H KO3 (HIHEHTH COYETaHUH CIeayeT IPUHUMATh COIJIaCHO TPeOOBaHUAM
CII 20.13330, CII 22.13330, CII 23.13330, CIT 35.13330, CIT 91.13330, CII 102.13330, CII
120.13330, CIT 122.13330 1 HaCTOSAIIEro CBOAa IIPaBHIIL.

8.2.2 Ilpm omnpeneneHuH Harpy30oK M BO3JEHCTBHM Ha OCHOBaHHE M IIOJ3EMHBIE
COODPY>XEHHUS K IIOCTOSIHHBIM Harpy3KaM OTHOCHT:

- BEC KOHCTPYKIIUU COOPYKECHHUS;

- BEC IPYHTA 3aChHIIIKH;

- BEC 3JaHUM M COOpPYKEHHM, HAXONAINUXCS B 30HE KX BO3JEHCTBUSA Ha IIOA3EMHOE
COOpPY>KEHHE;

- IaBJICHUE TPYHTA U HANPSOHKEHUS B OCHOBAaHUHM B JOJITOBPEMEHHBIX CUTYaIUsX;

- JaBJICHHEC ITIOA3CMHBIX BOO U (I)I/IJII:TpalIPIOHHBIe CHJIBI IPH YCTAHOBUBIIEMCS PEXUME;
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- YCHUIIHA IIPEABAPUTEIIEHOI'O HAIIPSXKECHUA B IIOCTOAHHBIX KOHCTPYKIHAX H IIP.

K BPEMEHHBIM JJIUTEIIBHBIM Harpy3kKam u BO3IEUCTBHUSIM OTHOCHT:

- BEC CTallHOHAPHOT0 000PYIOBaHMUS;

- AABJICHUE I'PYHTA 1 HAIIPSHXKEHUA B OCHOBAHWHU B KPATKOBPEMEHHEBIX CUTYALUIX,

- CHATHEC HAarpy3KH IIpH BEIEMKE I'PYHTA,

- JaBJICHHEC IIOA3C€MHBIX BOO U (bHJIBTpaHI/IOHHLIC CHJIBI ITpH HEYCTAHOBUBIIEMCS PEXUME,

HU30BITOYHOE IIOPOBOE€ JaBJICHHUC,

- JaBJICHUEC BOABI BHYTPH ITOJA3EMHOI'0O COOPYXKCHHA,

- BUOpaIlMOHHbIE BO3IEHCTBHS OT 000pYAOBaHHS ¥ TPAHCIIOPTA;

- Harpy3kKH¥ OT CKIIaJUPYEMBIX Ha IIOBEPXHOCTH I'PYHTa MaTCPHATIOB,

- TEMII€paTypHEIC BO3JICHCTBUSA B NNEpHUOJ ISKCIITyaTallhH, BKIIKOYass TEMIIEPATYPHEIC

BO3JIEMCTBHS OT TPAHCIIOPTUPYEMBIX )KHIKOCTEH U ra3oB;

- yCHJIFs BO BPEMEHHBIX aHKEpaX U paCIIOPHBIX KOHCTPYKIIHAX,

- Harpysku, 06}’CJ'IOBJ16HHI:IC HU3MCHCHHUEM BJIAXXHOCTH, yca,uKoi/‘I H MOJI3Y4YECTBIO

MaT€pHralioB,

- CHJIBI MOPO3HOT'O ITyYEHHsI TPYHTA;

= ne(bopMauHH OCHOBAHMHs1, BEI3BAHHEBIC HOI[pa60TKOI7I J58)158 YCTPOﬁCTBOM KOTJIIOBaHOB,

- gedopManMu OCHOBaHWS, BBI3BaHHBIE YXYAIICHHEM CBOWCTB TIPyHTa M HE

COIIPOBOXKIAIOIIHECS KOPEHHBIM H3MEHEHHEM CTPYKTYPHI TPYHTA;

- OTpHUIATENEHOE TPEHUE H TIP.

K KpPaTKOBPEMEHHEBIM Harpy3kKaMm H BO3JIECUCTBUAM OTHOCHT:

- TPAaHCIIOPTHBIE Harpy3KH B IIpeJieliaX MOA3EMHOTO COOPY KEHHUS;

- JaBJIEHHE TPYHTA, BEI3BAHHOE TPAHCIIOPTHBIMH Harpy3KaMy Ha 3eMHOM ITOBEPXHOCTH;

- HarpysKhu H BO3JICHCTBHS B IIPOLIECCE COOPYKCHHA TOHHEIA: OABJIICHUC IITHTOBBIX

OAOMKpATOB, YCHIIMA OT BECa H BO3/ICHCTBHUS IIPOXOAYECKOr0 H JOpPYroro CTpPpOHUTEIIBHOIO

obopynoBaHus;

- JaBJICHUE ITyJIbCAIlUH ITOTOKA U THAPABINMYCCKOr0 yaapa B BONOHECYIIHX COOPYKCHHSIX;

- JaBJICHUE PaCTBOPOB ITPH LICMCHTAIIHH,

- TEMIICPATYPHO-KIINMAaTHYCCKHE BO3ICHCTBUSA B II€EpHOA CTPOUTEJIBCTBA U IIP.

K ocobsmM Harpy3kaMm 1 BO3JEHCTBHUSM OTHOCHT:

= BO3,I[GfICTBPI$I, 06YCJIOBJICHHI>Ie OIIaCHBIMHU HHIXXCHECPHO-T€OJIOTUYECKHUMH IIPOLECCaMH;

- BO3JCHUCTBHSI, O6YCJ'IOBJ'IGHHI>IC ,HC(bOpMaHI/IﬂMI/I OCHOBaHHs H COIIPOBOXKIAIOIMHECS

KOPEHHBIM H3MEHEHHEM CTPYKTYphI IPyHTa, HAallpUMep MU Ipocaakax i HabyxaHWH IPYHTOB;

- B3PBIBHEIC BO3IECHUCTBHUSI;

- aBapUiHbIC HArPY3KU U BO3ACHCTBHS.
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IIpuMedaHnue— B 3aBUCHMOCTH OT pacCMaTpHBAaEMOTO MPEAEIBHOTO COCTOSHUS, @ TAKXKE MPOEKTHOM
CHUTyalld (IDOJTOBPEMEHHOM WM KpaTKOBPEMEHHOM) HEKOTOpble BpPEMEHHbIE UIHTENbHBIE Harpy3kd MOTYT OBITH
OTHECEHBI K KPaTKOBPEMEHHBIM U Ha060pOT.

8.2.3 PacuerHble 3HA4YEHUS HArpy30K M BO3IEHCTBUE Fy CleoyeT ONpPENeisiTh B

3aBHCHMOCTH OT X HOpPMaTHUBHEIX 3HA4EHUH 110 popMmyIie
Fa=vr(y F), (8.1)

TZi€ Yf — 9aCTHBIA K03 PUIIHEHT HaIeXHOCTH IO HAarpy3Ke;

¥ — KO3 PHUIUEHT COUeTaHU# HArpy30K, onpenenseMbiid B coorBercTBHM ¢ [OCT 27751,
CII20.13330 u CIT 23.13330;

Fy,— HOpMaTHBHOE 3HAYCHUE TAaHHOW Harpy3KU WM BO3AEHCTBHUSL.

8.2.4 Cnemyer y4uTHIBaTh, 9YTO OHU W TE XK€ HATPY3KU U BO3INEHUCTBHS MOTYT OKa3bIBaTh,
KaK HeOJIarONpUATHOE, TaK U ONaronpHsITHOE BIMSHUE NPH aHAIW3€ HEKOTOPBIX MPEAEIBbHBIX
cocrosiHUM. B cnydasx, xorma Harpy3ku M BO3JEHCTBHS OKa3bIBAIOT OJIarOIPHUATHOE BIMSHUE,

K03 GHUITUEHT HAJESKHOCTH 0 HArpy3Ke cleayeT IPHHUMATh MEHBIIIUM €IUHHUIIBL.
IIpumeuanue— IIpuMepoM MOXET CIy)XUTb COOCTBEHHBI BEC COOPYXKEHHs IIPU €ro pacyeTe Ha
BcruteiTHe (UPL).

8.2.5 Ilpu HazHayeHUH KO3()PHUIHMEHTOB COYETAHWH HArpy30K CIENYeT YYUTHIBAThH
BO3MOXXHOCTh COBMECTMMOCTH TE€X MM HMHBIX BO3JCHCTBUH, B OCOOEHHOCTH  AJA
KPaTKOBPEMEHHBIX MPOEKTHBIX CUTyalluii B CTPOUTEILHBINA IEPUO.

8.2.6 JInuTenbHOCTh BO3NEHCTBHH Ha OCHOBaHHE CIENyeT pacCMaTpUBaTh C YYETOM
M3MEHEHHH CBOMCTB I'DYHTOB M IIOPOBOIO [aBJIEHUS BO BPEMEHH, OCOOEHHO Uil TIIMHHUCTBIX
I'PYHTOB, CKJIOHHBIX K JUIMTENHHBIM Ae(hopMalusamM.

8.2.7 BuOpauuoHHBIE ¥ IMKIAYECKHE BO3JMCHCTBHS HA OCHOBAaHHE CJEIyeT
paccMaTpuBaTh C Y4€TOM BO3MOXHOCTH UIMTENBHBIX JeGOopManuii, pa3KIKEHHs, W3MEHCHUS
IIPOYHOCTHBIX U Ae(OPMAIMOHHBIX XapaKTEPUCTHK IPYHTOB.

8.2.8 MuHuManpHble 3HaYEHHs JaCTHBIX KO3((UIIMEHTOB HANE)KHOCTH s VIS OCHOBHBIX
Harpy3oK M BO3JEHCTBUHM, YYHUTBHIBAEMBIX IIPH pacyeTe IOJ3EMHBIX COOPYXXEHHH IO IEepBOH
IpyNIe IPEeAeNbHBIX COCTOSHUMN, IPUBEIEHBI B COOTBETCTBUU C TPeOOBAaHUSIMH NEHCTBYIOIIHUX
CBOJIOB IIpaBUJI B IpUIoxXeHuH JI.

B oco6sIx coueTanusx K03GhGUIMEHTH HANE)XXHOCTH Yy IS IIOCTOSIHHBIX M JUTATEIBHBIX
Harpy3ok cieayeT NpUHUMAaTh PaBHBIMU €IWHHUIIE, a KPAaTKOBPEMEHHBIE HArpy3KH HOIYCKaeTCs
HE YYHTBIBaTh, €CIH B HOPMax IIPOEKTHPOBAHUS OTACIBHBIX BUIOB IIOJ3EMHBIX COOPYXKEHHUH He
OrOBapHBaEcTCs HHOE.

B pacgerax mo BTOpo# IpymIe HpeAelbHBIX COCTOSHHUN KOI(QUIUEHTE HANEKHOCTH s
CIENyET IPUHUMATh PaBHBIMU EAWHHUIIE.

8.3 XapakTepHCTHKH KOHCTPYKIHOHHBIX MATEPHAJIOB
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8.3.1 HopmaTHBHBIE W pacyeTHHIE 3HAUCHUS XapaKTEPHUCTHK MaTepHaloB KOHCTPYKIIHM
onpenenstoT B coorBeTcTBUH ¢ TpeboBanusamu I'OCT 27751 u nonoxxeHusMu CBOIOB IIPaBHJI 10
MPOEKTHUPOBAHUIO KOHCTPYKIIUH.

8.3.2 B pacuerax HOJ3e€MHBIX COOPYXECHHUH CIENyeT NPUMEHATh PacUCTHBIC 3HAYCHHUS
XapaKTEPUCTHK KOHCTPYKIIMOHHBIX MAaTe€pHaloB My, IOIy4aeMble HEIEHHEM HOPMAaTHBHOIO
3HAYEHHs COOTBETCTBYIOIIEH XapaKTEpUCTUKU M, Ha KO3Q(QUIMEHT HaNEKHOCTH II0 MaTepHary
Ym.

8.4 XapakTepHcTHKH I'DYHTOB

8.4.1 B xayecTBE OCHOBHBIX IAPaMETPOB MEXAHWYECKUX CBOMCTB IDYHTOB ClIE€IyeT
yCTaHABJIMBAaTh HOPMATHBHBIE M DAacUeTHbIC 3HAYEHHS IPOYHOCTHBIX, A€QOPMAIIMOHHBIX H
Ipyrux  (H3MKO-MEXaHWYECKUX XapaKTEPUCTHK, OIpENE/AEMbIX Ha OCHOBAaHHMM JaHHBIX
HH)KEHEPHBIX U3bICKAHUH yJacTKa CTPOMTENBCTBA C YYETOM COIIOCTABUMOTO OIIBITA.

8.4.2 HopMmaTHBHBIC 3HaYEHHS XapaKTEPHCTHK IPYHTa MM IIapaMeTPOB, ONPENEILIIOMUX
B3aMMOJEUCTBHE IIOA3EMHOTO COOPYXEHHS C TPYHTOM, CIENyeT IPHHUMATh DaBHBIMH HX
MaTeMaTHYeCKHM OXKHIAHHSAM, IOJyYEHHBIM Ha OCHOBaHUH 00pabOTKM pEe3yJIbTaToB UCIBITAHHY,
€CIIM HE OTOBOPEHBI MHBIE YCIIOBHSL, ONPEAECIIAIOIIME UX 3HAUCHHUS.

8.4.3 Bo3MOXHBIE OTKJIOHCHHS B HEOIArompHATHYIO CTOPOHY IPOYHOCTHBIX M JAPYTHX
XapaKkTEPUCTHK TPYHTOB OT MX HOPMATHBHBIX 3HAYEHHHM CIIEIyeT Y4YWUTHIBATh C IIOMOIIBIO
YaCTHBIX KOA(p(MUIMEHTOB HANEXHOCTH IO IPYHTY Yg. 3HAYECHHsS 3THX KO3(G(HUMEHTOB MOTYT
OBITH Pa3IMYHBIMH IS PA3JIHYHBIX XapaKTEPUCTHK U NPENEIbHBIX COCTOSHUM.

Kak nmpaBmiIo, B pacdeTax IPUMEHSIIOT CIEAYIOIIHE JaCTHbIE KO3 QUIMEHTbl HafleKHOCTH
II0 TPYHTY, 3HAYEHHsT KOTOPHIX OTIMYHEI OT 1,0:

Ye.c'— I 3G GEKTHBHOTO CLETIIEHH C';

Yg,cu— IUISL HEAPEHUPOBAHHOM IIPOYHOCTH Cu;

Ye,0'— U yITIa BHYTPEHHETO TPEHHSI, HCIONMB3yeTcs: (1 ©'n)/Yge' s

Yg.,p— UL INIOTHOCTH I'PYHTA P;

Yg.Re — IUISL COIIPOTUBIICHHUSI OMHOOCHOMY CHKAaTHIO Re.

IIpuMeduaHnue— [IOMAMO yKa3aHHBIX, HOMYCKAETCS PHUMEHATh YAaCTHbIE KOI(DGOULMEHTEI HAIEKHOCTH
U IS IPYTHX XapaKTePUCTHK, ONPEAEILIIOIUX NPOIHOCTE, AeHOPMHUPYEMOCTh M CONPOTUBIICHHE IPYHTA.

8.4.4 PacueTHble 3HAYECHHUS XaPaKTEPHCTHK IPYHTOB X4 CleqyeT onpenensTs no hopMyne

Xa=Xn! e, (8.2)
rae X, — HOpMaTHBHOE 3HAUEHHE JAaHHOH XapaKTEPHCTHKH.

KosbdurpenT HameXXHOCTH IO TpPYHTYy 7Yg YCTaHABIMBAIOT B 3aBUCHMOCTH OT

H3MEHYMBOCTH XapaKTEPUCTHK, YHCIIa ONpe/ieNicHu i 1 TpeOyeMOol IOBEPUTEIBHON BEPOSITHOCTH.

| 27




CII A48 /575500 2076 Jof.

8.4.5 HopmaruBHBIE M DacyeTHbIE 3HAYEHHMs XapaKTEPHCTHK TIPYHTOB ClEIyeT

ycranaBiauBaTh B cooTBercTBHE ¢ [[OCT 20522, CIT 22.13330 u CIT 23.13330.

IIpumeuanusa

1 CHmxeHHe pac4eTHBIX 3HAYEHHH XapaKTepUCTHK FPYHTOB 10 OTHOLIEHHIO K MX HOPMATHBHBIM 3HaYE€HHAM
MOJKET KaK TOBBIIIATE, TAK U [OHWKATh HaJeXHOCTh. HamnpruMep, Bec IpyHTa (ILIOTHOCTB) SBJAETCA 611aronpUATHBIM
¢akTopoM NpM pacueTe Ha BCIUIBITHE MOA3EMHOrO COOPY)KEHHSA WIM Hecyled crocobHocTH (yHaameHTa H
HeOJIaronpuATHEIM TIPH ONpEefeSIeHHH aKTHBHOTO [aBIEHUs TIpyHTa. B psane cilydaeB pacyeTHbIe 3HAYCHHUS
XapaKTEePUCTHK IPYHTa NOJDKHBI OBITH ONPENENICHBI C ABYCTOPOHHEH IOBEPHUTENILHON BEPOSATHOCTHIO, a B KaueCTBE
PacyeTHBIX IMPUHATHI 3HAYEHHS], TIOBBIIIAIOIIUE HAIEKHOCTh IMPOEKTHOIO PEIEHHA.

2 IMpu nposepke psna npenenshbix coctosHuit EQU 1 GEO Bec rpyHTa ABIAETCA KakK BO3ICHCTBHEM, TaK U
yIEepKUBAIOMMM (aKTOpOM, B CHIy 3TOr0 HEOUEBHMIHO, KaKOE PACYeTHOE 3HAYEHHE IUIOTHOCTU IPYHTA JAOIKHO
GBITH IPUHATO B 3anac HaneHOCTH. OCOOEHHO 3TO XapaKTEPHO I YHUCICHHBIX MOJIENeH. B Takux ciaydasx ciexyer
IUIA IUIOTHOCTH IPyHTa p NPHUHHMATh Ygp = 1,0, mis Beca rpyHra yy= 1,0 M, Ipu HEOGXOAMMOCTH, MPUMEHATH
K03 PUITEHTEI HAIG)KHOCTHA MOJEIH Yrd Y Ysd-

84.6 Ilpu BBHIIONHEHMH pPACYETOB CJIEAYyET YYMTHIBATh, YTO MEXAHUYCCKHE
XapaKTEPUCTHKA TIpyHTa (ONpENeNfiolde IPOYHOCTE M Ie(pOPMHPYEMOCTb)  SBIIIOTCH
3aBHCHMBIMM OT BHJA HaIpHKEHHO-Ie()OPMHPOBAHHOIO COCTOSHHS, YPOBHS HANpSDKCHHH,
CKOpOCTH HArpy)XeH¥Us i IPYruX (akTOpOB, a CIEAOBATENBHO, U OT CIIOC00a UCIIBITAHHH.

B pacyeTax CICOyeT NPHUMCHATHP XapaKTEPHBIE PaCUYECTHBIC 3HAYCHHS MEXaHHYECCKHX

XapaKkTCpUCTHUK I'PYHTOB U CKaJIBHBIX MAacCHBOB, IIOIY4Y€HHBIE B IIOJICBBIX HIIHA JIa60paT0pHB]X

YCIIOBHUAX METOOM, Hauboee COOTBETCTBYIOIIIUM IIpI/IMeH}IeMOf;I paC‘IeTHOﬁ MOJCIIH.
IlpuMeuanue— XapakTepHble pacyeTHbIC 3HAUCHHMS MEXAHMYECKHX XapaKTePUCTHK [PYHTOB

JOITyCKaeTCs KOPPEKTUPOBATh HA OCHOBAaHUM COMMOCTABUMOI'O OIIbITA.

8.5 I'eomeTpHuecKkne MapaMeTpbl

8.5.1 B kadecTBe reOMETPHYECKHX IapaMETpPOB CIEAYET pacCMaTpHBaTh OTMETKH H
YKJIOHBI IIOBEPXHOCTH TPYHTa, YPOBHEH IMOA3EMHBIX BOJ, CIIOEB I'PYHTa, KOTJIOBAaHOB M BBIEMOK B
IPYHTE, pa3MepBl COOPYKEHHUH U UX ITOJIOKEHHUE, PACIION0XXEHHE KOHCTPYKIMH U HX Pa3MEPBL

8.5.2 Kakx mnpaBuio, yacTHbie KO3(QQUIMEHTH HAAEKHOCTH II0 Harpy3kaM H II0
MarepuallaM yYHTHIBAIOT BO3MOJKHBIE Majlble BapHalliM I'€OMETPHYECKHX IapaMeTpoB. B sThx
CIIy9asix JOIOJHHUTEIBHEINA 3aI1ac Hale)KHOCTH 'eOMETPUUECKHX [TapaMETPOB HE TpedyeTcs.

8.53 Ecmu Bapualud TIEeOMETPHYECKHX I1apaMETpOB CYINECTBEHHO BIMAIOT Ha
HAJEXXHOCTH COOPY)KEHHS, TO IIPOEKTHEIE 3HAYCHHs] T€OMETPUYECKHX IIapaMETPOB dg OICHUBAIOT
HENOCPEICTBEHHO UM B COOTBETCTBUY CO CIEAYIOLIUM ypaBHEHHEM

as=atAa, (8.3)

e 3HaYeHus Aa OmpenessioT Ha OCHOBaHUH pa3zienoB 11—-14.
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IIpumedanue— HeoOXxoauMocTh yueTa BapHaluii TeOMETPHIECKHX TapaMeTPOB MOXKET OBITH CBA3aHa,
HalmpuMmep, € BO3MOXHOCTBIO M30BITOYHOI 3KCKaBallMk B KOTJIOBAHE, CYIIECTBECHHBIMH J3KCLECHTPUCUTETAMH IIpH
BBITIOJTHEHUH CKPBITHIX paboT U mp.

8.6 Pacuer o mepBoii rpynmne npeaejJbHbIX COCTOSTHHH

8.6.1 Pacuer mo mepBoit rpynmne npenenbHbx coctossHuM (ULS) nomkeH 3akiarodarhes B
IIPOBEPKE TOrO, YTOOBI HH OJHO M3 MpEeNeNbHBIX COCTOSIHHM, yKa3aHHBIX B 7.2.2, He OBLIO
JIOCTHTHYTO TIPH BCEX NMPOEKTHBIX CUTYAIUIX U UX CIICHAPUSIX.

B o61mmemM citrydae HEBO3MOXHOCTh HACTYIUIEHHUS NPEENbHBIX COCTOSHUMN NEPBOM I'PYIIIIEL

JJI1 KOHCTPYKIHH, BBaPIMOIIefICTBYIOLIIeﬁ C OCHOBAaHHEM, CJICOYET IIPOBEPATH C IIOMOIIBIO

HEPaBEHCTBA
Yrn ZEq {yv Fon; Mulym; XalYe; aay < 2ya Ra { YU Fry MulYm; Xulyg; aa}, (8.4)

a JIIsL 3]IEMEHTA TaKOM KOHCTPYKIMH — C TIOMOIIBIO
Yn ZEa {y Fn; Mulym;, XnlYe; aa} <v¥a Ra { Y Fry MulYm; XulYg; ad}, (8.4a)

rne Eq— pacdeTHOe 3HaYEeHHUE pe3yibTaTa BO3ICHCTBUS;

R4 — pacueTHOE 3HaUCHHE CONPOTHBIICHHS BO3IECHCTBHIO;

Yns Yfs Ym> Yg> Yd — YACTHBIE KOO(PPHUIUEHTHI HAIE)KHOCTH 10 OTBETCTBEHHOCTH, HAarpyske,
MaTepHaly, IPYHTY, yCIOBHUH pabOTHI B COOTBETCTBHH C 7.3.3;

Fn, My, X, — HOpPMaTHBHbIE 3HA4YEHHs BO3JECHCTBHH, XapaKTEPHCTHK MaTEpHAIOB H
TPYHTOB B COOTBETCTBUU C §8.2—8.4;

Y — K03 ULIUEHTHI COUETaHUsI Harpy30K;

a4 — IPOEKTHEIE 3HAaUEeHUS T€OMETPUUECKUX TapaMeTpoB (8.5).

IMMpumeyanue— Dopmynsl (8.4) u (8.4a) BnogaroT B cebs OTHOIMEHHUE X,/Y; B pacCueT HE TOJIBKO
CONPOTHBJIEHHH, HO U BO3[EHCTBUH, IOCKOJIBKY CBOMCTBA IPYHTOB MOTYT B HEKOTOPBIX CIIy4YasX BIMATH Ha 3HAYECHHs
TFE0TEXHHUYECKUX BO3NECHCTBHH.

8.6.2 Crarmueckoe paBHoBecue (EQU) moa3zeMHOro coopy>XeHus, pacCMaTpHBaEMOro Kak
KECTKOE TEJIO, CIEAYET IMPOBEPATH IS UCKIIOYEHHS BO3MOXHOCTH IIPEBpAIlEHHS B MEXaHH3M
COOpYXXEHHUS B IIEJIOM HJIM KakoH-mbo u3 ero wacrtel. B 3ToM cilyyae MOXHO c4UMTaTh, 4TO
pe3ynbTaThl BO3AECHCTBUN HE 3aBUCAT OT XapaKTEPUCTHK MAaTEpUaOB U IPYHTOB, a IIpElEIbHEIE
3HAYCHMsI COLIPOTHUBIICHUN HE 3aBUCAT OT BO3JCHCTBHIT K T€OMETPUYECKHX IapaMeTpOB:

Yn 2Ea {yy Fn; aa} <2Zya Ra {Mu/Ym; Xulve }. (8.5)

Jns sxectkoro Tema wiam ero (parMeHTa JOIyCKAaeTCs paccMaTpuUBaTh COONIONEHHE
YCIIOBUM PaBHOBECHS:

Yn (Edsl,d - Estb,d) <Yd T4, (86)
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rae Edwa — pacyeTHOE 3HAUEHHE pABHOMECHCTBYIOUIECH pe3ysbTaTa IecTaOMIU3UPYIOMIHNX
(coBuraromux, ONPOKHUABIBAIOIIKX U JIP.) BO3IEUCTBHIA;

Espa — pacyeTHOE 3HaueHHE paBHOMICHCTBYIOINEH pe3yibTaTa CTaOHIH3UPYIOIIHX
(Ynep xuBarommx) BO3ICHCTBUIA;

Ty - pacyeTHOE 3HAYCHUE PABHOIEHCTBYIONIEH IPEAENbHBIX COIPOTHBICHHHA.

IIpuMedyaHus

1 ITpoBepka EQU, xak nmpaBuiio, SABJSAETCA BTOPOCTENEHHOH MPY IPOEKTHPOBAHUU NOA3EMHBIX COOPYKEHUIA.
Ee cnemyer nmpuMeHATh, HalpHMep, Ui MPOBEPKH BO3MOXKHOCTH CIOBMra WM IOBOPOTA OJHOM YacTU COOPYXKEHHS
OTHOCHTEIBHO OPYTOH.

2 He cnepyer cMemuBaTh OaHHYIO NPOBEPKY PaBHOBECHs C pacueToM o0mieil yCTOHYMBOCTH M Hecymei

CIIOCOOHOCTH OCHOBAHMS HIIH pacyeToM COOPY>KEHH Ha BCIUIBITHE.

8.6.3 Pacyersl KOHCTPYKIMI IOA3EMHOTO COOPYXXEHHS M OCHOBaHHS IO IPEAEIbHBIM
cocrosausM STR m GEO nomkHBI 3aKimoyaTbCcsi B MPOBEPKE HEBO3MOXXHOCTH pa3pylICHHS
KOHCTPYKTHBHBIX 3JIEMEHTOB COOpY)KEHHUS, pa3pylICHHS OCHOBAaHMS WM pa3BUTHS €ro
ype3MepHBIX AeopMmanuii, MPUBOIAIIMX K Pa3pyIICHHIO KOHCTPYKIHM. DTy MPOBEPKY CIIEIyeT
BBIIIOJIHATH B COOTBETCTBHY C HepaBeHcTBaMH (8.4) u (8.4a).

B 1npakTHke TNPOEKTUPOBAHUS JOIYCKAETCS TNPUMEHSTh HECKOJBKO IIOJXOJOB,
pasnuyaroInuxcs IpuMeHeHneM B HepaBeHcTBaxX (8.4) u (8.4a) cnenuduyHpIx HAOOPOB YACTHBIX
K03((PUIIHEHTOB HaNE)XXHOCTH, B 3aBHCUMOCTH OT PacCMaTpPUBaeMBIX IPOEKTHBIX CUTyalludl U
IPAMEHSEMBIX PaCUETHBIX MOJIENEH.

Jns IpOeKTHBIX CHUTyalui, B KOTOPBIX pE3YJIbTaThl BO3ACHCTBHE HE 3aBUCAT WA

HE3HAYUTEIIBHO 3aBUCAT OT XapaKTCPUCTHUK I'PYHTOB, OJOIIYCKACTCA B pacu€TaX pacCMaTpHBaTh.

Ea= Eqa{y\y Fn; My/ym; Xn; aq} wnm (8.7)
Ea= YE Eq {\lf E1; M1/'Ym; )(n; ad}, )5 W) 0% (87&)
Ea=YE Ea{y Fn; MulYm; XulYg; aa} = Ysd Ea {\y Fn; MulYm; Xn; aa}, (8.76)

IZie YE — YaCTHBIM K03((QUITHEHT HAIeKHOCTH JUISI BO3ICHCTBHA,

Ysd — YacTHBIA KO3()(UIMEHT MOAeNH s pe3yJbTaTOB BO3AEHUCTBHMA, yIMTHIBAFOIIHM
HEOIIPEAETICHHOCTD IIPH UX MOAETHUPOBAHHH.

Jl1s pa3sHBIX NPOEKTHBIX CUTyallWid, pacYeTHbIC 3HAYECHHUS COIMPOTHUBIICHHUS BO3ACHCTBHAM
MOTYT KaK 3aBHCETh, TaK M HE 3aBHCETh, OT XapaKTEPHCTUK IPYHTOB. B pacyerax momyckaercs

paccMaTpuBarTh:
Ra= Yd Ra { YAV Fu; M1/'Ym; )(n/'Yg; ad} HIIHA (88)
Ra= (Ya/YR) Ra { Y Fu; MulYm; Xy aa} = Yra Ra { YW Fny Mulym; X, aa}, (8.8a)

Tac YR — YaCTHBI! KOE)(I)(i)I/II.II/IeHT HaOEXXHOCTH IO COIIPOTUBIICHUIO,
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Yrd = (Ya/'YR) — 9acTHBIH KO3)PHUIMEHT MOIENH AJISI COIPOTUBIICHHUS.
Jns nposepku npenenbHbX coctossHuE STR u GEO pekoMeHayeTcs NpUMEHSATh OOUH H3
BapHaHTOB HA0OpPOB YaCTHBIX KO3(G(GHUIMEHTOB HANEXKHOCTH Tabiunbl 8.1 B 3aBUCHMOCTH OT

paccMaTpUBAEMBbIX IPOEKTHHIX CUTYalHH.

Tabnuna 8.1
IIpoexTHbIH Ha6op k03¢ dHLHueHTOB HaNEeKHOCTH ITpumep nprMeHEHUs
Jonzon v YE Ym | e YR Yd Yn
A #1,0 - 1,0 ITpu pacueTe TOHHENBHBIX
1,0 1,0 06 enok
1 b 1,0 #1,0 1,0 ? 7
A #1,0 - #1,0 — #1,0 [Ipu pacyete Hecymen
#1 (E—‘) CIIOCOOHOCTH M
2 O o | yeroifuuBocTy ocHOBaHul
b #1,0 = #1,0 | #1,0 | #1,0 % 5 ITpu pacyeTe CBalHBIX
= (yHIaMeHTOB ¥ aHKEPOB
#1,0 - #1,0 Yra#1,0
3 - 1,0 vsa #1,0 1,0 — #1,0 B gncneHHbIX pacdeTax
HPHU HEOTIPeIeNleHHOCTH
MOJETNUPOBaHMs BO3IEHCTBUMH

IIpumeuaHnus

1 MuHuMaNbHBEIE 3HaueHHs KO03(G(UIMEHTOB HAJEKHOCTH IO HarpyskaM HIM JUid BO3JEHCTBHMA
MPUBEIEHEI B MpUIIOXKeHUH /.

2 B HOpPMAaTHBHEIX JOKyMEHTaX MPHMEHSIOTCS Pa3INYHble HAOOPhI YACTHBIX KO3 (ULMEHTOB HAIEXHOCTH

B COOTBETCTBHM C pa3HBIMM MPOEKTHHIMH TMoxxomamu. IToscHeHHs K BBIOOPY YacTHBIX K03(GHLIMEHTOB

HaACKHOCTH IJI1 NPUMEHAEMBIX MPOCKTHBIX IOAX0A0B NNPHUBEACHBI B IIPHUJIOXKEHUHA E.

8.6.4 PacueThl KOHCTPYKIHH IOJ3EMHOTO0 COOPYXXECHHMS H OCHOBaHHs IO aBapMHMHBEIM
IpeNebHBIM COCTOSHHSM CIIeAyeT BBINOJHATH aHamoruyHo pacderaM mid STR m GEO B
cooTBeTcTBHH C 8.6.1 ¥ 8.6.3 ¢ y4eToM cleIyIomuX yKa3aHuu:

- B pacCMaTpHUBa€MOM COYETaHWU HArpy3o0K CIEAyeT pacCMaTpHUBaTh TOJIBKO IIOCTOSHHEBIE
U JUIUTETHHbIE Harpy3Ku COBMECTHO C aBapUMHBIM BO3ICHCTBHEM;

- 3HAYEHHs BCEX YACTHBIX K03 GHUIUESHTOB HAIE)KHOCTH IIPHHAMAIOT paBHEMH 1,0.

8.6.5 IIpoBepka BO3MOXXHOCTH IOTEPH PAaBHOBECHUS COOPY>KEHHUEM HIJIM OCHOBAHHMEM OT
BCIUIBITHS 3aKJIIOYaeTCsl B IPOBEPKE TOTO, YTO PaCUETHOE COYETAHUE IIOCTOSHHBIX M BPEMEHHBIX
HaIpaBJICHHBIX BBEPX NECTaOMIU3UPYIOIIMX BO3AECUCTBUHM Viss MEHBIIE WM PaBHO CyMME
pacueTHBIX 3HAYECHHH IOCTOSHHBIX UM JIUTENBHBIX YIEPKUBAIOIIMX HAarpy3oK H CHII

COIIPOTHUBJICHUA BCILIIBITHIO!
Yn Vdst,d <1vn ZGstb,c + YﬁZGstb,t + (ZRstb)/ YR, (89)
rae Gsb,c — HOpPMAaTHBHOE 3HAYEHHE MIOCTOSHHOM YIEPKUBAIOIIEH HArpy3KH (Beca);

Gib,s — HOpMaTHBHOE 3HAUEHUE [UTUTETHHON yIepXKUBaIoOIe! Harpy3KH (Beca);
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Rs»y —  HOpPMATHBHOE 3HAYEHHE CHJIBI COIPOTHBIECHHUS BCIUIBITHIO aHKEPYIOIIMX
3JIEMEHTOB;

YA > Y2, YR — KO3 GHUIMEHTH HANE)KHOCTH, 3HAYeHHs] KOTOPBIX CIIEAYET YCTaHABIMBATh B
cootBercTBuH ¢ CIT22.13330 u CII 24.13330,

Yn — KO3()(HUIHEHT HANE)KHOCTH II0O OTBETCTBEHHOCTH COODPYKEHMs, IPHHHMAEMBIHA
paBusM 1,0 I KpaTKOBPEMEHHBIX NPOEKTHHIX CUTYaIlMi U yCTaHABJIMBAEMBIM B COOTBETCTBHH C

I'OCT 27751 pns BonroBpEMEHHBIX CUTYaIlUM.
Mpumeuganue— CHIBI CONPOTUBIECHH BCIUIBITHIO 32 CYET TPEHHA [0 KOHTAKTy IPYHTa X BPEMEHHBIX

orpaxcneHHii KOTJIOBAHOB HE CIIEAYET YYUTHIBATH NIPU PACUETE Ha BCILIBITHE.

8.6.6 Tlpm paccMoTrpenmu npenensHoro coctossHus HYD, cBsg3aHHOro ¢ paspylieHHEM
OCHOBaHHS W3-3a2 BOCXOJISIIEH GHUIBTpAllMM IOA3EMHBIX BOJ, I KaXIOr0 XapaKTepHOTo
BEPTHKAIBHOTO 3JIEMeHTa (CTON0a) IPyHTa CIEAyeT IPOBEPUTH, YTOOBI PacdeTHOE 3HAYECHHE
JIeCTaOMITM3UPYIOIIETO MMOJTHOTO IIOPOBOIO AABIECHHUS Udstd 110 HHM3Y DJIEMEHTA MM PacyeTHOE
3HAYeHWe (HUIBTPAIlMOHHON CHJIBI B 3JE€MEHTe TIPyHTa Sdsrd OBUIO MEHBLIE HIIA DPaBHO
yIOEP)KUBAIOIIEMY IIOJIHOMY BEPTHKATLHOMY HAIPSOIKEHHIO Osihd IO HU3Y JJIEMEHTA HIIH BECY

CTO0JI0A BO B3BEIIEHHOM COCTOSIHUU G54
Udst,d < Ostb,d (8.10a)

Sast.d S Glst g (8.106)

B dopmynax (8.10a) u (8.100) mnst MOCTOSHHBIX M BPEMEHHBIX BO3JECHCTBHU CIIEAYET
IPMMEHSATEH YacTHBIE KO3(Q(HIMEHTH HANEKHOCTH 110 HAarpys3Ke Y7 B COOTBETCTBHM C TaOJHMIEH

8.2.

Tabnuna 8.2

BosgelicTeue 3Ha4yenue yr
ITocTosiHHOE:
- HeOnaronpusaTHOe (IecTabHIH3UpYIOLLEe) 1,35
- bnaronpusTHoe (yAep KUBalolee) 0,9
KparkoBpemeHHoe:
- HebnaromnpusTHoe (Iectabunusupyroniee) 1,50

8.7 PacueTt o BTOpOIi rpynne npeaejbHbIX COCTOSHHI
8.7.1 PacueT OCHOBaHMH WJIM KOHCTPYKIIMM, UX 3JIEMEHTOB H CTBIKOB IIO IIPEAEIBHBIM
COCTOSIHMSIM BTOpO# rpymmbl (SLS) MOMKEH COCTOATH B IPOBEPKE BBIIOJIHEHMS CIIEIYIOIIErO
HEPaBEHCTBA
Eqa<Cy, (8.11)
rae Eq — pacueTHOe 3HaYE€HUE pe3yibTaTa BO3AEHCTBH,

Ca— IIPENCIIBHOC 3HAYCHHUE, NOITYCTUMOC IJIsI PE3YIIbTAaTa BO3IEHCTBHUS.
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8.7.2 3nayeHus yacTHBIX KO3((HUIIMEHTOB HANE)XHOCTH B pacderax IO BTOPOH rpymie
IpeleNbHBIX COCTOSIHUM CclelyeT NpuHUMaTh paBHbEIMH 1,0.

IIpuMeuuaHnue— 3HaueHUd K0d(pQUIMEHTa IO OTBETCTBEHHOCTH COOPYXEHHUH Y, NOIyCKaeTcs
IIpUHUMAThb 6oubIre 1,0, €CJIA 3TO NPEAYCMOTPECHO B TEXHUYECKOM 3adaHUU.

8.7.3 Pacuer mo BTOpO# TIpymIe NpeNeNbHBIX COCTOSHHM CJEeIyeT BHIIONHATH Ha
OCHOBHBIE COYETaHUS Harpy3oK.

8.7.4 Pacuer mo BTOpO# Tpymme NpeNelbHBIX COCTOSHHH CJEIyeT BHIIOJHATE, Kak
IIPaBHJIO, JJIS NOJITOBPEMEHHBIX IPOEKTHHIX CUTyalluil U MX clieHapueB. [IpenenbHble COCTOSHUS
BTOPOM TPYIIIBI, IJIs1 KOTOPBIX CIEXyET pacCMaTpUBaTh KPaTKOBPEMEHHEIE IIPOEKTHBIE CUTYallUH,
yKa3aHpl B CBOJax IIpaBHWJI Ha MPOEKTUPOBAHHE ITOA3EMHBIX COOPY)KEHHH Pa3IMYHOIO

Ha3HaAYCHUA UIIH OOJIKHBI OBITH IIPUBCACHBI B TEXHUYCCKOM 3aJIaHHUH.
IIpumeganue— IlpuMep KpaTKOBpEMEHHOMN NPOEKTHOM CUTYalH, JUIsl KOTOpOii TpebyeTcs pacdeT Ho
BTOPOM TpyIe NpeeNbHbIX COCTOSHMM, — NpOoBepKa KpeHa MOA3eMHOM YacTH BBICOTHBIX 3JaHHN NP AeHCTBHU

BETPOBBIX Harpys3ok, pernamenTupoBanHas CII122.13330.

8.7.5 ledbopmannu OCHOBaHHUH MOA3EMHBIX COOPYKEHHH COBMECTHO C HX KOHCTPYKIIHSIMH
PAaCCYUTHIBAIOT C YUYETOM CIEAYIOIUX 0COOEHHOCTEH:

- nedopManMOHHBIE MPOIECCHI B TPYHTAaX MOTYT OBITH CYINECTBEHHO pPacTSIHYTHI BO
BPEMEHH B CHITy IIPOIIECCOB KOHCOJHIAIMY H MOJI3y4YECTH;

- MEXAaHHWYECKHE XapaKTEPHCTHUKU IPYHTOB MOTYT CYIIECTBEHHO 3aBHCETh OT CKOPOCTH
IIPUJIOKEHUS HarPy30K;

- BUOpallMOHHbIE BO3AEHCTBYSI MOTYT IIPHBOAUTH K JATUTEIBHBIM e OpMaIisiM;

- U3MEHEHHs ypOBHEH IOA3EMHBIX BOJ MOTYT IPHBOAUTH K Ae(opMariusm;

- (U3MKO-MEXaHWYECKHE XapaKTePUCTHKH TPYHTOB MOTYT H3MEHSATBCS B IIpOIECCe
9KCILTyaTalluy COOPYKEHHSL.

8.7.6 Pa3sutne nedopManuii OCHOBaHHS BO BPEMEHH CIIEAYET PaCCUUTHIBATH B CIIydasX,
KOTZla OTHOCHUTENbHAs HEpaBHOMEPHOCTH NedopManuii KOHCTPYKIMHA IIOJ3EMHOTO COOPYKEHHS
JUI1  KPaTKOBPEMEHHBIX IIPOCKTHBIX CHUTyallui MOXET OKa3aTbCs BBIIE, YeM JUIS
JOJrOBPEMEHHOM, MM KOrAa TpebyeTcs ONpelNeNuTh BpeMs CTabuim3anud Ie(opManuoHHBIX
MIPOIIECCOB.

8.7.7 JlebopManuy MOA3EMHBIX COOPYXEHHH U AedopManmii 3MaHui U COOPYKEHHM, Ha
KOTOpPEIE OKa3bIBAET BIHSIHHE CTPOUTENIECTBO, KaK IIPABHUIIO, CIEAYET PACCUUTHIBATE C YIETOM:

- METOZa CTPOUTENBCTRA,;

- IIOCJIEI0BATEIEHOCTH ¥ CKOPOCTH HarpyKeHHS;

- H3MEHEHHS J)KECTKOCTU U KOHCTPYKTUBHOM CXEMBI ITOJI3EMHOTO COOPYKEHHUS B MPOIIECCe

CTPOHUTEIBCTBA U OKCIIIyaTallkH.




CII S, FIA6E00 LO/G
[IpuMedanue— Jlug yIoBIeTBOPEHHUs 3TUX TPeGOBaHUM CIIEyeT BBINOJHATD MOITAIHBIE PACYETHI,

YYHUTHIBAIOIIUE ITPOCKTHBIC CLICHAPHH.

8.7.8 IIpenensubie 3HaueHus Cy A pe3yJIbTaTa BO3ACHCTBIS YCTaHABINBAIOTCS B HOpMax
NIPOEKTUPOBAHUS TMOA3EMHBIX COOPY)KEHHH pa3IMYHOrO HAa3HAYCHHs, YKa3bIBAlOTCS B
TEXHUYECKOM 33JaHUM UM yCTaHABIMBAIOTCS MPOEKTUPOBIIMKOM Ha OCHOBAaHHM PacyeTOB U
COIIOCTaBHUMOTO OIIBITA.

8.7.9 3HayeHHs NpeNeNbHBIX NPOTHOOB W MEpPEMEINEHUH HECYIIMX KOHCTPYKLIHM
ITOA3EMHBIX COOpYXXEHU# clienyeT yctaHaBimuBaTh ¢ yuetoM CIT 20.13330.

8.7.10 3HayeHHs TMpeNENbHBIX BEJIHYMH COBMECTHBIX JedopMalii OCHOBaHHUS H
IIOJI3EMHOTO COOPY)KEHHS C HAA3€MHOW YacThIO CjlexyeT ImpuHUMaTh B cooTBercTBUHM C CII
22.13330.

8.7.11 IlpenenbHble 3HAUEHUS HOIOJHUTEIBHBIX AehopManuii Iyist 34aHUi U COOPYKEHUN
OKpY’KaloIllelf 3acTpOMKH, BBI3BAHHBIX CTPOMUTENHCTBOM IIOA3EMHOTO COOPYXEHHS, CIEAyeT
yCTaHaBIMBATh B COOTBETCTBHHM ¢ ykazaHusmu CII 22.13330.

8.7.12 3HayeHHs NpeNETbHBIX BEIWYUH JOMOJHUTENBHBIX JedopMaluii IOA3EMHBIX
BOJOHECYIIINX KOMMYHHKAllU{, BBI3BAHHBIX CTPOUTEIHCTBOM IIOA3EMHOIO0 COODPYXECHHS,

[IPUBEACHBI B CTAHAAPTHI OpraHu3anuu [3].

8.8 PacuerHbie Moaeau

8.8.1 Pacuermas Mopenp IOJDKHA aNeKBaTHO OIMCHIBATH IPUHATOE MEXAHHYECKOe
IIOBEJICHUE OCHOBAHHUS W/WIIM KOHCTPYKLHH HOA3EMHOTO COOPYXXEHHS IJIS paccMaTpHBAEMOIO
IIPEJIENBHOTO COCTOSIHUS M XapaKTepa Harpy>KeHHUsI.

IIpy OTCyTCTBHM Hame)XHOH pacyeTHOM MOJAENH JUII KOHKPETHOTO IPENENIBHOTO
COCTOSIHHMS CJIEIyeT BBIIONHATH pacdyeT C NPUMEHEHHEM HECKOJBKHX pPAacCUYETHBIX CXEM WM
MoJieliel, 9TOOBI BEpOSITHOCTD IOCTIDKEHHSI 3TOTO IPEAETBHOrO COCTOSHUS OblTa MAHHMAJTbHA.

8.8.2 JIrobas pacueTHass MoJENb NODKHA OBITh OCHOBaHA HAa MAaTEMAaTHYECKH TOYHOM
QHAJIMTHYECKOM PEIICHUH WK 1aBaTh MOTPEIIHOCTD B 3aIac HAJIEKHOCTH.

8.8.3 JlomyckaeTcs MPUMEHSATh YacTHBIE KO3()QHUIIMEHTH HAJIE)KHOCTH MOJEIH YRd M YSd
(mompaBoyHEBIe K03GGHUIUEHTEI), [UI1 TOTO YTOOBI IOTPEIIHOCTH pPe3yJIbTAaTOB pacdyera OBUIA B
3arac HaJIeXXHOCTH.

Ecnu npu npuMeHeHHH pe3ysbTaToOB pacyeTa MCIOJB3YIOT IOMPABOYHEIN KO3 GHUIUEHT,
OH JTOJDKEH yYUTHIBATh:

- YyBCTBUTENBHOCTb MOJENH, T. €. [JUala30H HEONPEAEICHHOCTH pE3YJIbTaToB,
IIOJIy4aeMBIX C IOMOIIBIO TAaHHOH pacyeTHOM MOJIENH;

- U3BCCTHBIE CUCTEMAaTHYICCKHUE ITIOIPCIMHOCTH, CBA3AHHEIE C JaHHBIM METOJIOM pacyeTa.

34 —y




79
£0) S, 1335800, 401

8.8.4 Ecmu mpu pacueTe MPUMEHSIOT 3MIMPHYECKYIO 3aBHCUMOCTH, TO JOJDKHBEI OBITH
YEeTKO OTOBOPEHBI IPaHUIEI €€ IPAMEHEHHS ¥ OTHO3HAYHO YCTaHOBIIEHO, YTO OHA COOTBETCTBYET
Ipeo0IaJaroIUM IPYHTOBBIM YCIIOBHSIM.

8.8.5 Ecmu mpu pacuyere MPUMEHSIOT aHAJIMTHYECKYIO MOJENb, TO JOJDKHO OBITH YETKO
YCTaHOBJIEHO €€ COOTBETCTBUE NPENENHHOMY COCTOSHHIO, OTHOCUTEIHHO KOTOPOTO BBIIOIHAETCS
IIpOBEpKa.

8.8.6 Ilpu BEIOOpE pacueTHOM MOJIENH ClIeyeT YUYNTHIBATh, KAKOH KpaTKOBPEMEHHOM MITN

IIOJII"OBpCMCHHOfI HpOCKTHOﬁ CHUTyallul OHa JOJIXKHA COOTBETCTBOBATE.
IIpumedanue— XapaKTEPUCTHKH TPYHTOB B KPATKOBPEMEHHBIX U JOJTOBPEMEHHBIX CUTYALHAX MOTYT

OTIIMYAThCA.

8.8.7 PacuerHas Mojens HO/DKHA YYHTHIBATH BO3MOXHOCTEH BBIIOJIHEHHS II03TAIHOTO
pacueTa I POEKTHBIX CIIEHAPHEB B TOM CJIydae, €CIIH CTAAUHHOCTD H OYepEeTHOCTh BO3BEICHHUS
MOJ3EMHOTO COOPY KEHHMsSI BIIMSAIOT Ha HaNpsHKEHHO-Ie()OpMUPOBAHHOE COCTOSIHHE OCHOBaHHS U
CaMOT0 COOPY KEHHS.

IIpuMeduyaHnue — [IpumepoMm MoxeT GBITH pacueT Orpax<A€HUN KOTIOBAHOB C MHOTOSPYCHEIM

KPEIUICHUEM.

8.8.8 Mogenu B3aMMOIEWCTBHS KOHCTPYKLIMH C OCHOBaHHMEM JMAOJDKHEI YYHMTBHIBATH HE
TOJIBKO COBMECTHOCTH UX JAedopMaliuii, HO U BO3MOXHOCTh HapyLIEHUs TaKOH COBMECTHOCTH Ha
KOHTAaKT€ «KOHCTPYKLIHS — TPYHTY.

B kadecTBe HapyIIeHH# COBMECTHOCTH JedopMaunuii ClegyeT pacCMarpUBaTh
IPOCKATB3bIBAHAE W OTJIHMIIAHHE. YCJIOBHE IIPOCKANB3BIBAHHS — DPABEHCTBO KacaTENbHBIX
HapsSOKEHHM Ha KOHTAKT€ «KOHCTPYKIMS — TPYHT» IIPENEIbHOMY 3HAYEHHIO. Y CIIOBHE
OTJIMIIAHUS COOTBETCTBYET HEBO3MOXHOCTH BO3HHUKHOBEHMS DACTATMBAIOIIMX HOPMAJIbHBIX
HalpsDKEHUM Ha KOHTAKTe.

IIpuMedyanue— [jug ydeta BO3MOXKHOU HECOBMECTHOM Ae(opMaliy Ha KOHTAKTe «KOHCTPYKLHMA —

TPYHT» B METOAC KOHEYHBIX 3JIEMEHTOB CIIEAYET IMPUMEHATH CICIMAJIbHBIE KOHTAKTHBIE 3JIEMCHTHI.
8.8.9 IIpu npuMeHEHNUN YNCIEHHBIX KOHTAKTHBIX MOJENEH XKECTKOCTh OCHOBAHUS CIENYET
OIPENEeNATh UCXOMIS U3 €ro HampsKeHHO-Ie()OpMHUPOBAHHOTO COCTOSHHMS, KOTOPOE MOXET OBITH

PacCMOTPEHO OTACIIEHO HUJIA U3 COIIOCTaBUMOI'O OITbITA.
I1 puMEYaHHUE— JecTkoCTh OCHOBaHMS, HanpuMep, MOXET OBITh onpeneincHa Ha OCHOBaHUU
YOPOIIEHHBIX NMPEABAPUTEIIBHBIX PaCY€TOB METOAOM KOHEYHBIX 3JIEMEHTOB.

8.8.10 Ilpu npuMeHEHWH MOJENEH CIUIOIHON Cpenpl CIEAYeT YCTaHOBUTH, KaKHMH
3aBUCHUMOCTSIMH HEOOXOAMMO OIHMCHIBATh CBSI3b HANpSDKEHUM U JedopMariuii, OIpelneluTh
KPUTEPHUHU IIPOYHOCTH IJIsI TPYHTOB ¥ KOHCTPYKIIMOHHBIX MaT€PHANOB.

OCHOBHBIE MOZIENH CIIONTHOM Cpebl, OIMCHIBAIOIIAE MEXaHUIECKOE TIOBENEHUE TPYHTOB,

KOTOPBIC PEKOMEHIOYCTCA IIPUMEHATE B pacy€Tax IIOA3EMHBIX COOPY)KGHHﬁZ
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- muHeHHo-ympyras Moaeins (['yka), mpuMeHHMOocTh kKoTopoit onpenensercs CII 22.13330;

- MOJENh YIpyro-uaeanbHO-IIacTU4Yeckoit cpenbl (Mopa—Kynona) ¢ acconMupoBaHHBIM
WJIM HEaCCOLMHMPOBAHHBIM 3aKOHOM ILTACTMYECKOTO TE€YEHUS. YTOJ AMIATaHCHU PEKOMEHIYETCs
Ha3HayaTh B 3aBHCUMOCTH OT IUIOTHOCTH TpyHTa, ACHCTBYIOIIUX HAIPSKEHHM H JIPYTUX
¢baxTOpoB;

- yOpyro-IilacTHYeCKHE MOJENH C YIPOYHEHHEM, KaK IpaBHIO, C 3aMKHYTOH
ITOBEPXHOCTBIO TEKY4ECTH, KOTOphle Haubojee YMECTHHI B 3a/la4ax, I/I€ Hy>)KHO y4YECTh pa3jiHyue
CBOMCTB IrpyHTa IIpH HAaIPYKECHUU U pa3rpy3Ke;

- DEOJIOTHYECKHE MOJIENH, IO3BOJISIOIINE OIKCHIBATh pa3sBUTHA JAedopManui U
HalpsLKEHUH BO BPEMEHU;

- MOJENb YIPYro-UACaTbHO-IUIACTHYECKOH Cpensl ¢  KpUTEpHEM  IIPOYHOCTH
Xoexa—bpayHa, onmuCHIBarOas MOBEACHUE M30TPOINHBIX MAaCCHBOB CKAJIBHBIX M IOJLyCKAIBHBIX
TPYHTOB Pa3JIMYHOMN CTENICHU TPEIIMHOBATOCTH.

8.9 Bepuduxanust pacueTHBIX Moeeit

8.9.1 Ilpu mpHMeHEHHH pe3yJbTaTOB pacueTa s IPOeKTHPOBaHMA Jobas pacyeTHas

MOZ€JIb, C IIOMOIIBIO KOTOpOﬁ OBLIH IIOJIYYCHBI OTH PE3YJIbTAThI, JOJDKHA OBITH BepI/I(I)I/IIII/IpOBaHa.
IT puMedaHdume — AHUMNTHIECKHE U MOMY3MIMPHYECKHE MOJEIH M METOIBI DacyeTa,
perjiaMeHTHPOBaHHbBIE HOPMATHBHBIMU JOKYMEHTaMH, He TPEOYIOT HOIOIHHTENLHO BepUpUKALH.

8.9.2 OCHOBHBIM KpHTEpHEM BepH(HUKAIIMK pacyeTHBIX MOJENEH NODKHO OBITh HaIW4He
COIIOCTABUMOI'O OMNbITa. PacueTHas MOZIENbh MOXET CUUTaThCs BEpU(DUIMPOBAHHOH M
OIIpEe/IeJICHHBIX YCIIOBHI, €CITH pe3yJbTaThl pacyeTa JEMOHCTPUPYIOT XOpOIee COOTBETCTBHE
9KCIEPUMEHTAIBHEIM PE3yIbTaTaM B CXOJHBIX YCIIOBHSIX.

8.9.3 HaubGounpimde TPYAHOCTH MOJXET BHI3BIBATh BEpPU(UKAIS CIOXHBIX YHCICHHBIX
Mozenel (HampuMmep, METOA KOHEYHBIX OJJIEMEHTOB) IIOJ3E€MHBIX COOPYXEHHH B HX
B3aMMOJICHCTBHU C OCHOBaHWeM. Kaxmas u3 Takux Mozened MOXET OBITh YHHKAIBbHOM, IULA
KOTOPO# OTCYTCTBYET COIIOCTABHMBIH OIIBIT.

IIpu OTCYTCTBHM COIIOCTaBHMOTO OIBITA YCIOBUSMH BEpH(UKALUU UYUCICHHOH MOIEIH
JOJDKHEI OBITE:

- Bepu(HUKaLUs IPOrpaMMHOro 00eCIeUeH s, ¢ IOMOIIBI0 KOTOPOIO CO31aETCsI MOZEID;

- IPOBEpKa CaMO# YHUCIIEHHON MOJEIIH.

8.9.4 Bepuduxamuio nporpaMMHOrO OOECHEeUeHHUs CIEAYET BBIIOJHATHE C IIOMOIINBIO
pacyeToB TECTOBBIX MOEJed, MUIs KOTOPHIX M3BECTHBl AHATMTHYECKHE PpEUICHUS W/ WK
COIIOCTaBUMBINA SKCIIEPUMEHTAIBHBINA OIIBIT.

8.9.5 Bepubukanus YuCIEHHON MOJIENH, KaK IIPaBUIIO, TOJDKHA BKIIIOYATH B ceOsi:

- IPOBEPKY UCXOOHBIX JaHHBIX HA (I)OpMaJ'IBHOC COOTBETCTBHE YCIIOBHUAM 3alayH,

36




5/
L AL, 7326800 Al

- IPOBEPKY NPABUIIBHOCTH IPAaHUYHBIX YCIIOBHM;

- MPOBEPKY OOINET0 PaBHOBECHS CUCTEMEI JIUISI BCEX COYETAaHHM Harpy30K U BO3ICHCTBHI;

- IPOBEPKY JIOKAIHHOTO PaBHOBECHS JJIS BCEX MTOJICHCTEM MOJEIIH;

- IPOBEPKY UMEIOIIUXCS YCIOBHH CHMMETPHH;

- QaHaIM3 COOTBETCTBHS XapakTepa IIONyYeHHBIX NEepeMelmeHuit u AedopMariuii
IrPaHUYHEIM YCJIOBHSAM U 33JJaHHBIM CBSI3SIM;

- aHaJIM3 COOTBETCTBHS XapakTepa pacIpelelieH!s] BHYTPEHHHX YCUIHM B KOHCTPYKLIHUSAX
COOpY>KEHHUS XapakTepy AedopMaIuii;

- OIIEHKYy COOTBETCTBHS pe3ylIbTaTOB pacueTa IOPSOKY OXHIAaeMBIX 3HA4eHUH B

JAOIIYCTHMOM JHalia3oOHe.
IIpumedanune— Ilopinok oXuEaeMBIX 3HAYEHHI Pe3yNbTaTOB pacyeTa CIEAYeT ONpelelATh Ha
OCHOBAaHWY IIPUMEHEHUs IPOCTHIX MOJIeNel, He TpeOYIOIUX JOIONIHUTENbHOM BepHbHUKaLHH, WM UX KOMOHHAIIMH.

8.9.6 Ilns BepuHUKalUH CIOXHBIX YHUCIECHHBIX MOJENEH, NMPUMEHSIEMBIX B pacderax
COOpY)XEHHM 3- TEOTEXHMYECKOH KaTerOpuH, MOOIYCKAeTCs BBIIONHATH HE3aBUCHUMEIE

COIIOCTABUTEIIBHBIC paCYCThl C IPUMEHCHUEM Pa3JINYHBIX IIPOTrPaMMHBIX CPDEACTB.

9 I'eoTexHuYeCKHH IIPOrHo3 BJIHSAHHSA CTPOHTEJILCTBA HA OKPYKAIOIY 0

3aCTPOHKY

9.1 T'eoTexHHYeCKHUH MPOTHO3, MPEIACTABIAIONIMIA co0oif  KoMIekc pabort
aHAJIMTHYECKOI0 U PaCYETHOIO XapaKTepa, CIEAYET BBITOJHAT, B TOM YHCIIE, U1 KaUeCTBEHHOM
Y KOJIMYECTBEHHOMN OLICHKHM BIIUSHHS BO3BEIECHUS ITOJI3EMHBIX COOPY>KEHUH Ha SKCILTyaTHPyeMbIe
3[aHHs, COOpPYXXEHHS ¥ HHXEHEpPHblE KOMMYHHUKAllUM, HaxXxoAdgmuecs OT HEro B
HEIOCPEACTBEHHOM Ou30cTH. ['€0TeXHUYECKHH IPOTHO3 CIIEAYET BBIIOIHATH B COOTBETCTBHH C
tpeboBanmsimu CII 22.13330 u HacTOsIIErO paszaena.

9.2 T'eoTeXHUYECKHMI INPOTHO3 COCTOHT M3 PACUETHOTO M 3KCIEPTHO-aHATHTHYECKOTO
61oxoB. Ha ocHOBaHMU paboT pacdeTHOro OJioKa ClIeAyeT ONpeAeysaTh H3IMEHEHHE HaPsHKEHHO-
nehopMHUPOBaHHOIO COCTOSHHSI TPYHTOBOT'O MaCCHBA, IPHIIETAIONIETO K BO3BOJUMOMY OOBEKTY, a
TaKXe JOIOJHUTENbHBIE Ae(opMaliui 3KCILTyaTUPYEMBIX 3JaHUii M coopyeHuil. B pamkax
paboT SKCIIEPTHO-aHAMTHYECKOTO OJIOKa ClIeAyeT IPOBOMUTH OIEHKY TEXHOJOIHYECKUX
BO3JEHCTBHA IIpH BO3BEICHUU MOA3EMHBIX KOHCTPYKIMH Ha IpPHUMBIKAIOIIHEe 3TaHUS |
COOPYXEHHsI. OKCIEPTHYIO OIIEHKY TEXHOJIOTHYECKHX BO3AEHCTBHU CIIEAyeT IPOBOJUTH Ha
OCHOBaHMH 0000IIEHNSs COIIOCTABUMOTI'0 OIIBITa TPOU3BOJICTBA pabOT Ha TEPPUTOPHE I'OPOIA.

9.3 TeoTexHWYecKMd MpPOTHO3  CJIEAYET  BBHINOJNHATH  CHENHAIM3HPOBAHHBIMU
OpraHu3alMsMy, OOJNafalOIUMH  TIEOTEXHHYECKMM  IPOrpaMMHBIM  OOecledeHHeM, U

COOCTBEHHBIM COIOCTABHMBIM OIIBITOM BBIIIOJHEHHS TAKUX pa60T.
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9.4 PaboTeI pacyeTHOr0 6JI0Ka T€0TEXHUYECKOTO IIPOTHO3a CIIEAYET BBIIOIHATE B PaMKax
pacyeToB II0 BTOPO# rpymme mpenenbHbIX cocTossHuM (SLS) (cM. paszen 8) MpeuMyIIeCTBEHHO
METOJaMH MaTEMaTHYECKOro (YMCIEHHOT0) MOJIEIHPOBaHHs C IPHUMEHEHHEM anpoOHpOBaHHOIO
T€0TEXHUIECKOTO IIPOrPaMMHOT0 00ECTIEUEHHUS.

MaremMaTideckoe  MOJENHPOBaHME  HM3MEHEHHH  HalpsDKeHHO-Ie(pOPMHPOBAHHOIO
COCTOSIHMSI TPYHTOBOTO MacCHBa, BBI3BAHHOE ITOJ3EMHBIM CTPOUTENIECTBOM, CIENYET BBIIOJHATH
C Y4ETOM:

- T€0JIOTMYECKOr0 CTPOSHUS ILTOMAIKHA CTPOUTENBCTBA;

- HEIMHEWHOI'0 MEXaHUYECKOT0 ITOBEACHHS TPYHTOB OCHOBAHUS;

- pe3yJIbTaTOB THAPOre0JOrHYECKOro MporHo3a (paszaen 16);

- 0YEepPEeTHOCTH M CTAIUMHOCTH 3KCKaBallUH IPYHTA M BO3BEACHHS KOHCTPYKIIHIA;

- TEXHOJIOTHH IIPOU3BOJICTBA paboT;

- pyHIaMEeHTOB ¥ KOHCTPYKIIMH 31aHU} Ha IPUMBIKAIOIIEH TEPPUTOPHH;

- HAJIMYHSA IOI3EMHBIX KOMMYHHKAIUH Ha IPUMBIKAIONIEH TEPPUTOPHH;

- B3aMMOJIEHCTBUS KOHCTPYKIIMIA OJ3EMHBIX COOPYKEHUH C IPHUMBIKAIOIIAM IPYHTOBBIM
MaCCHBOM;

- )K€CTKOCTH HaI3eMHBIX KOHCTPYKIHH IIPOEKTUPYEMOT'O COOPYKEHHS.

9.5 B pe3ynpTaTe re0TEXHUIECKOT0 IPOrHO3a CIENYET OIPEAEIIUTE:

- XapakTepHBIE pa3Mephl UITN paguyC 30HbI BIIUSHUS;

- 3HAYeHHs JOMOJHHUTENBHBIX OehopMaluii 3KCILTyaTHPYyEeMBIX 3[aHUN, COOPYXEHHH H
KOMMYHHKAIUH;

- HEOOXOIMMOCTP M COCTaB MEPONPHUSATHH IO HHXXEHEPHOM 3alllUTe OKPYKaroLIeH

3aCTp0ﬁKH OT BIIUAHHA CTPOUTECIILCTBA.

IIpumeyaHus

1 Jlns JUHEHHBIX TON3EMHBIX COOPY)KEHHMH CIEyeT OMNpEeAEeNATh XapaKTEPHBIA pa3Mep 30HBI BIIMAHUA
CTPOMTENLCTBA, & UL KOMIAKTHBIX — PaJMYC.

2 B mpepenax 30HBI BIMSHHA CIEIYeT BBINETATH pa3Mephl 30Hbl MHTEHCHBHBIX Acopmaliuii B MacCHBe
TPyHTa, B KOTOpO! NepeMemeHHs B MaCCHBE NMPEBRIMAOT 5 MM. JIOIMyCKaeTcs NPUHMMATD IUIaHOBhIE pa3Mephl 30HBI
HHTEHCHBHBIX JedopMaluii COOTBETCTBYIOLIMMM pa3MepaM o0JacTd, B KOTOPOH OCafKd 3€MHOH IOBEPXHOCTH,

BEI3BaHHBIE CTPOUTEIBCTBOM, MMPEBBIIIAIOT 5 MMm.

9.6 Jlng nDOA3EMHBIX COOPYXXEHHH, BO3BOJUMBIX OTKPBITBIM MWIIM II0JY3aKpPBITHIM
criocoboM, cienyeT IpeaBapUTeIbHO OLIEHUTh pa3Mephl 30HBI BIUSHUS HOBOTO CTPOMTENLCTBA B
coorBerctBHH ¢ CII 22.13330 wumu Ha OCHOBaHMH IIPEABAPUTEIBHOIO YHCIEHHOIO
MOJICTMPOBAHHS BIIMSHUS CTPOUTENHCTBA IIOJI3EMHOTO COOPYXKEHHS C YYETOM Harpysok,

nepeJaBaeMbIX Ha OCHOBaHHE 3[JaHUSMHU U COOPYXKEHUSIMHU OKpYKaroIel 3acTpoiiku. JKecTkocTs
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KOHCTPYKIUH OKpYXaroIed 3acTpoiiku B IIpeIBapHTENPHBIX pacdeTax MOIyCKaeTcs He
YYHUTHIBATE.

9.7 Jlns mOA3EMHBIX COOPYXXEHHUH, BO3BOJMMBIX 3aKPHITBIM CIIOCOO0M, IpEIBAPHTEIBHOE
ompeZelieHHe TpaHWI] 30HBI BIUSHUS Jomyckaercs mpoBomuTh mo CII 21.13330 meromom
XapaKTepHBIX KPHUBHIX HAa OCHOBAHHH SMIMPUYECKUX 3aBUCHUMOCTEH. JlomycKaeTcs Takxke
IPUMEHSTH IPEIBapUTEIbHOE YHCICHHOE MOIETIPOBaHNE aHAJIOTUYHO 9.6.

9.8 Jlns 3maHuii M COOpPYXEHHH, HaXONJIUXCA B 30HE BIHAHHA IIOA3EMHOIO
CTPOHUTENBCTBA, IODKHBI OBITH COOpaHBI apXUBHHIE MaTEpHallbl, a TAaKXKE BHIIOJHEHBl HX

obcnenoBanus ¢ y4eToM 6.2.
IMIpuMeuanue— Ilpu obcrenoBanuu 30aHKUM, HAXONAMMUXCA B 30HE WHTEHCUBHBIX Aeopmaniuii,
ClieoyeT MpeXyCMOTPETh BCKphITHE HMX (YHOaMEHTOB B Imyp¢ax, a Takke BBIABUTh AE(EKTHl M IOBPEXICHMI,

KOTOPEIE CIIEAYET YYUTBIBATH IIPU NPOBEACHHUHY MaTEMAaTUIE€CKOI0 MOACIIHPOBAHHUA.

9.9 JomycTHMBle 3HAUEHHWS IOIMOJHHUTENBHBIX AepopManuii 3maHUNR U COOPYXKECHHH
OKpY KaloIe# 3acTpOMKH ClieAyeT HasHayaTh B xome oOcmemoBanuii ¢ yuerom CII 22.13330.
JlomycKaroTCs Ha3HAYEHHWE WHBIX 3HAYEHUM (HampuMep, NpeeabHO JOMYCTUMON KPHBHU3HEI) IPH
MPOBEJEHUH CIEIHAIBHBIX HCCIENOBATENbCKIX paboT, a TakKe HMX YTOYHEHHE B IIPOLIECCE
MOHMTOPHUHTA.

9.10 Tlpm BemonHEHWH pabOT pacueTHOro OJI0Ka TIEOTEXHHYECKOrO IIPOTrHO3a
OpUHAMaeMble IpPH MOJAEIHPOBAHWH 3HAYEHHWs MPOYHOCTHBIX U  JAe(pOopMalMOHHBIX
XapaKTEpUCTUK TPYHTOB U MaTepHaliOB JOJDKHBI COOTBETCTBOBATh BTOPOM I'PyIIE IIPENEIbHBIX
coctosHUM (SLS).

IIpy HEOOXOOMMOCTH OIpENeNeHWs YCWIMA B KOHCTPYKUHMSAX, HalpuMep IIpU
MOJIEIMPOBAaHUM  YCHJICHHMS  OKpYXXalollled  3acCTpOMKM, 3HA4YE€HUS  IPOYHOCTHBIX U
Je(OPMAIMOHHBIX XapaKTEPUCTHK T'PYHTOB U MaTE€pHAJIOB JOJDKHBI COOTBETCTBOBAThH IIEPBOH
rpynne npenensHbix cocrosauit (ULS).

9.11 Ilpm mnpoBeNeHHWH YHCIEHHOTO MOJAEIHUPOBAHUS JOIIYCKAeTCs IIPUMEHEHHUE
TEOTEXHUYECKUX MOJENCH, UCIOIB3YIOIMUX HECTAaHAAPTHBIE XapaKTEPUCTUKU JIe(hOpMaLllMOHHEBIX
U TPOYHOCTHHIX CBOMCTB I'pDYHTOB OCHOBaHHS M CKaJbHBIX MacCHBOB. B sToM ciygae B
TEXHUYECKOM 33JJaHUU Ha HUHXEHEPHO-TE€OJIOTUYECKHE U T€OTCXHUYECKUE U3BICKAHHUS IOJDKHBI
OBITH yKa3aHHUS II0 OIPENEIECHHUIO COOTBETCTBYIOIIMX XapaKTepHUCTHK. BBIOOp XapakTepHBIX
pac4eTHBIX 3HAa4YeHHH CBOWCTB TPYHTOB INpH MPOBEAECHUHM MOJACIHUPOBAHHMS OTHOCHUTCA K
KOMIIETEHIIWH ¥ OTBETCTBEHHOCTH CIIENIMAINCTA, POBOIAIIETO TAKUE PACUYETHL

9.12 BrpiOOp TreOTEXHHYECKOW MOJENH JOJDKEH OCYIIECTBIATHECS CIEHUAIHUCTOM,
BBIIOJIHSIOIINM T€0TEXHUYECKUH IIPOrHO3, B 3aBUCUMOCTH OT HH)KEHEPHO-T€0JIOTMYECKOI0
CTPOCHHS IIOINAJKH CTPOUTENBCTBA, IOJHOTEI HH)XXEHEPHO-TE0JIOIMUECKUX U3BICKAaHUM, TITyOHHBI

3AJIOXXCHHUA IIOA3EMHOI'0 COOPYXKECHHUS, 4 TAKXKE OT TCXHOJIOTHH IIPOHU3BOACTBA pa60T.
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9.13 MogenupoBaHie BIUSHUS CTPOUTENBCTBA IOJ3EMHBIX COOPYXKEHHHM Ha
OKPYXXAIOIyF0 3aCTPOMKYy M KOMMYHHKAI[U¥ CIEAyeT BBIIOJIHATE C I[PUMEHEHHEM
TEOTEXHUYECKOH MOMIENH, ONMCHIBaloImel Hanboiee CyIECTBEHHBIE MEXaHHYECKHE IPOLIECCH] B
OCHOBaHUH IIpH TIOJ3EMHOM CTpPOUTENbCTBE. BriOpaHHas reoTexHUYECKas MOJENb OCHOBaHHS
JIOJKHA OBITH C JOCTaTOYHOM ampobarueii. [Ipu mpoBeieHHH pacueToB ¢ IPUMEHEHHEM MOJIENEH
6e3 mocTaTouHOM ampobanuyu HEOOXOMUMO BEHIIONHATH AyOIMPYIOIIMK pacdeT ¢ NMPUMEHEHHEM
arpoOHPOBAaHHBIX MOJIENIEH.

9.14 Ha ocHOBaHHH pe3yJbTaTOB TI€OTEXHUYECKOIO IIPOTHO3a CIIEAYET OIpEACIATh
HEOOXOMUMOCTh yCHIIeHHS (PYHOAMEHTOB WM KOHCTPYKIMHM 3JaHMH H  COODPYXKEHHIH,
HaXOJAIIHAXCS B 30HE BIMSHHUS CTPOUTEIBCTBA IOA3EMHOIO COOPYXKEHHS, a TAKXe IMPOBEICHHUS
MEPONPUITUN IO HHXXEHEPHOU 3alUTe MOA3EMHBIX KOMMYHHKAIHH.

9.15 Tlpn HanW9uy 34aHUH C HEYNOBIECTBOPHTEIBHEIM TEXHUYECKHM COCTOSSHHEM B 30HE
HHTEHCHBHBIX JedopMaldii OT BIHMSHUS IIOJ3E€MHBIX COODYXEHHMH, a TaKkKe 3IaHWH,
PAacCIIOJIOKEHHBIX BHE 30HBI MHTEHCHBHBIX JedopMaiyid, HO I KOTOPHIX IPOTHO3HUPYEMBIC
3gadeHuss JgedopMmainMil IpEBBHINIAIOT [pejeibHBIE  NONOJHHUTENbHBIE JepopManu B
cootBercTBHH ¢ CII 22.13330, pexoMeHayeTCs MIPELyCMOTPETh IPOBEAECHHE KOMIIIEKCa paboT 1o
UX PEMOHTY W/WIM YCUJICHUIO IO Hayalla II0A3€MHOr0 CTPOMTEILCTBA.

Ilenecoo6pa3HOCTh 3aIUTHl HHXXEHEPHBIX KOMMYHHKAIMM, HaXOJIJAIIUXCS B 30HE
aKTHBHBIX Je(opMarmii, OIpENeNsIOT Ha OCHOBAaHWHM CIECNHAIBHBIX pacyeToB MWIH IO
COTJIaCOBAHMIO C SKCIUTYaTUPYIONIMMHU UX OpraHU3alMsIMH.

9.16 Eciu Ha OCHOBaHHMH TI€OTEXHMYECKOTO IPOTHO3a BBHIABIAETCS HEOOXOAMMOCTH
IPOBENCHHS MEPONPHUATHA 10 HH)XXEHEPHOH 3alluTe OKPYKAOIIEH 3aCTPOWKH, ClexyeT
BBHINIOJIHUTh IIOBTOPHBIM TI'€OTEXHHYECKHH IPOrHO3, YYMTHIBAIOLIMK IIPOBEICHME YKa3aHHBIX
MEPOIIPUATHH.

9.17 Jlna 30aHuii, HaXONAIIMXCS B 30HE HHTEHCHUBHBIX JedopManui, 4YMCIECHHOE
MOJIEIHUPOBAHKE CIEAYET IMPOBOIUTE C YUETOM KECTKOCTH MX HaJ3€MHOIO CTPOCHMS, [IIyOHUHBI
3aoeHAsS (YHIaMEHTOB M HArpy3oK, NepefaBacMbBIX Ha HHX. JIId OCTanbHBIX 3[JaHHH
JIOIIyCTHMO TPHMEHEHHE YIIPOIIECHHBIX PACUETHBIX CXEM, KPOME 3JaHMH, 3HAUYCHHUS IPEICIIBHBIX
IOTONHATENBHEIX AedopManuii koTopsix B coorBerctBuu ¢ CII 22.13330 menpme 5 mm. s
HH)XCHEPHBIX KOMMYHHKAIUM, HAXOMILIMXCS B 30HE MHTEHCHBHBIX JedopManui, Heo6X0qumMo
IpPOBEIEHUE YHCIEHHOIO MOJEIHPOBAHMS, YUHTHIBAIOMIEI0 HMX (AaKTHYECKHE pasMepsl U
MECTOII0JIOXKEHHE.

9.18 DKCHepTHO-aHATUTHYECKAs YacTh F€O0TEXHUYECKOro IMPOTrHO3a MpPeCTaBIsAeT CoOO0H
KaueCTBEHHYIO OIEHKY:

- TEXHOJIOTHYECKUX BO3TAECUCTBUI IPH CTPOUTEIBECTBE COOPYKEHHUS,
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- TEXHOJIOTHYECKUX BO3ICUCTBUI NIpU IPOBEAECHUH pabOT MO yCHIEHHIO (YyHIaMEHTOB
3JaHUH OKPY’KAOIIEH 3aCTPOUKH U paboT 10 MX HHKEHEPHOH 3aIluTe;

- BEPOSATHOCTH BO3HHUKHOBEHHS HEPEKTOB B JEHCTBYIOIMX KOHCTPYKIHSX B XOJIE
IIPOM3BOJCTBA PabOT ¥ HEOOXOAUMOCTH IIPOBEJEHHUS IIOCIE0CATOYHOTO PEMOHTA;

- HEOOXOMMOCTH MEPOTPHUATHIA U npenﬁncaﬂnﬁ 10 HEIOIYIIEHUIO KaTacTpOo(QUUECKHX

nocneacTBui crpoutenscta (EXD).

IIpumevaHus

1 CJ'Ie).IyGT Y4YHUTBIBATh, YTO YCHIICHHE 3JIaHMit oxpyxcalomeii 3ac*rpoi’u<n YacTO HE MOXKET OBITH BEHIMIOJIHEHO
J0CTaTOYHO 3((EKTHBHO MO OpraHW3aUMOHHBIM HPHUYKMHAM, HAMpPHMEp H3-3a OTCYTCTBHA HocTyma. Kpome Toro,
HEKOTOpBIE MEPONPHUATHA IO YCHJICHMIO (TIPM BMEINATEeIbCTBE B OCHOBaHUA ()YHAaMEHTOB) MOTYT THPHBECTH K
HOTIONIHUTENBLHEIM  JeopMalyaM yCHIsseMbIX 3maHuil. IIo3TOMy DNpH TPOSKTHPOBAHMH CIELYET OTHABaTh
IpEUMyYyIIECTBO BLI60py TEXHHYECKHUX peIlICHPIﬁ, INIO3BOJIAIOIIUX MCKIIOYUTE HWIH MHHHMH3HUPOBATH YCHUIICHHE
6J'IPI3.HC)K8.HIPD( 30aHUH U KOMMYHHKalU4 3a CYET MOIOJIHUTEJIBHBIX KOHCTPYKTHBHBIX MEpP, KOTOPBIE CHIDKAIOT
NPOTHO3UPYEMBIC 3HAYCHHA NOIIOJIHUTEIIbHBIX OCAI0K.

2 MeponpuaTHa IO YCHICHHIO WWIH PEMOHTY ONM3Nexallix 3[aHHi MOTYT BKIIOYaTh B Ce6s
MEpOMPHUATHA, HAaIpaBJIEHHLIE KaK HA YMEHbINEHHE Je(opMalyii, Tak U Ha yBEJIMYEHUE CIIOCOGHOCTH KOHCTPYKLIMIA
3laHMH BOCIIPUHMMATh Ae(opManuu.

9.19 TouHOCTP TIeOTEXHHYECKOr0 IPOTrHO3a CIIEAyeT OIEHHMBATh Ha OCHOBAHUH
MOHHMTOPHHTIA, IIPOBOJAMMOrO B IIPOLECCE NMPOMU3BOJACTBA pabOT IO CTPOUTENHCTBY IOA3EMHOIO
COOpY)XEHHsI B COOTBETCTBHHM C paszenoM 10. Pe3ynbraThl MOHHTOpHHIA CIIEAYET 3aHOCHTH B
0a3el JaHHBIX CIEIHANTH3MPOBAHHBIX OpPTraHH3alMif, OTBETCTBEHHBIX 3a €r0 IPOBEIEHHE, I
HAaKOIUIEHHUS COIIOCTAaBUMOTO OIIBITA.

9.20 TexHONMOrMYECKHE BO3NECUCTBHS CTPOUTENBHBIX pabOT MOrYT OBITH OIEHEHBI
MPEUMYINECTBEHHO Ha OCHOBaHMM OOOOIIEHHs OmbITa pabOT Ha IOJOOHBIX IUIOIIANKAX.
Texnonornyeckne Bo3AEHCTBUS HMEIOT MECTO B OCHOBHOM B 30HE MHTEHCHBHBIX Je(opMarniyii u
IIOYTH HE MPOSABJISIOTCS BHE 3TOH 30HBL. B Hanbomee pacripocTpaHEHHEBIX YCIOBUAX (B OTCYTCTBHE
KaKMX-TMOO NOMOJIHATENbHBIX HETaTUBHBIX (DAKTOPOB) NPH YCTPOMCTBE KOTIOBAHOB JOIYCKAETCS
IIPUHAMATH TEXHOJIOTHYECKHE BO3JECHCTBHSA B IPOLIEHTHOM OTHOLIEHUH OT IIPOrHO3HPYEMOIO

3HAYEHHsI PACYETHOH Ne(OopMalvy B 3aBUCHMOCTH OT IPYHTOBBIX YCJIOBHHM, THIIA OIPaXJArOIIei

KOHCTPYKIMH M TEXHOJIOTHH OTKOIIKH KOTJIOBaHA COIJIaCHO Tabmuie 9.1.

Ta6bnauma 9.1
Pexomennyemoe 3Haue€HHe TEXHOIOTHYECKOM
ocaziki, % IMpOrHO3UpyeMO#, A criocoba
Tun orpaxaeHus KOTJI0BaHa Tun Ta ’ ’
I TPy OTKOIIKH KOTJIOBaHA
OTKPBITOTO 3aKpBITOr0
Crena B rpyHTe, IIIMMYHTOBOE IlecuaHbIi 5—-15 0-5
I'nunucTEIH 5-10 0-5
U3 tpy6, nByTaBpOB M Ap. Ilecuanslii 15-25 -
I'nunucTeii 10—-15 —
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10 Haazop 3a cTPOHTEIbCTBOM, F€OTEXHHYECKHH MOHHTOPHHT

10.1 Ham3op 3a CTPOMUTENBCTBOM OCYIIECTBIISIETCS B paMKax aBTOPCKOTO Haa3opa
IPOEKTHOW  OpraHu3alMy, TEXHUYECKOro KOHTPOJII  3aKa3uuKa, YIOJHOMOYEHHBIMH
TOCYIapCTBEHHBIMH CIIy)XOaMH, a TakKe A HOI3EMHBIX COOPYXEHMH 3-H reoTEXHHYECKOH
KaTeropu — B paMKax HAyYHO-TEXHHYECKOTO COINPOBOXIECHHS IIPOEKTHPOBAHHMS H
CTPOHTENLCTRA.

10.2 3ama4yu mpoBeAEHUS Ha30pa 32 CTPOUTEIBCTBOM:

- POBEPKa JOCTOBEPHOCTH BBITOJHEHHBIX HHKEHEPHO-TE0JIOIMYECKUX U3bICKAHUH,

- IPOBEPKa JOCTOBEPHOCTH IMPOEKTHHIX IPETIOCHLIOK;

- KOHTPOJIb KQ4eCTBAa BBIOJIHIEMBIX paboT;

- KOHTPOJIb COOTBETCTBHUS BHIITOJIHAEMBIX paboT U UX IOCIEN0BATEILHOCTH IIPOEKTY,

- IPUHSATHE MO aKTaM KOHCTPYKIMH HIIH OTAEIHHBIX BUJOB paboT;

- IPOBEPKA COOTBETCTBUS MATEPUATIOB U TEXHOJIOIMH IIPUHSATEIM B IIPOEKTE;

- BBIaYa pa3pelleHns Ha BEITOJHEHHE OTIENbHBIX BHIOB paOb0T HIIM KOHCTPYKIIHM;

- (puxcanuss KOHTPOJIMPYEMBIX IapaMETPOB U CPaBHEHHUE UX C PACUETHEIMH 3HAYECHHUIMH;

- IIPUHSTHE PEUICHUH B Cllydyae HECOOTBETCTBHUS PE3yJIbTaTOB MOHUTOPHHIA IIPOIHO3HEIM
3HAYCHUSIM;

- BHECEHUE B IIPOEKT HEOOXOAUMBIX KOPPEKTHPOBOK.

10.3 O6beM paboT Mo HAA30py 3a CTPOHUTEIHCTBOM OIPEHENAETCS B COOTBETCTBHH ¢
neiictByrommM 3akoHomaTenscTBoM U CII 48.13330, a mo reoTeXxHUYECKOMY MOHUTOPHMHLY — B
cootBetcTBHH ¢ CIT 22.13330 u momkeH OBITH TOCTATOYHEBIM JIJIS BHITOJIHEHHS 3a7ad, YKa3aHHBIX
B 10.2.

10.4 Hamzop 3a CTPOUTENHCTBOM IPOEKTHOM OpraHW3aled M 3aKa34uKOM JOJDKEH
3aKJIIOYaTECS B TEPHOJMYECKOM IIPOBEIEHHHM HHCIIEKTUPOBAHUS CTPOMTENHHON IUIOINAAKH H
KOHTPOJISL IPOBOAUMBIX Ha Helt paboT.

Pe3ynprarel HWHCHOEKTHPOBAaHHS M KOHTPOJS IUIOINAJAKH CTPOMUTENBCTBA CIEAYET
(buKCHPOBaTH B COOTBETCTBYIOIIUX AOKYMEHTaX: Ha/I30p CO CTOPOHBI IPOEKTHOM OpraHu3aIiuy —
B )KypHaJIle aBTOPCKOTO HAA30pa; TEXHHYECKUH KOHTPOJIb CO CTOPOHBI 3aKa3zyhKa — B JKypHale
IIPOM3BOACTBA paboT.

10.5 Ilpu npoBeneHUH HaA30pa 3a CTPOUTEIHLCTBOM IPOEKTHAS! OpraHU3alus U 3aKa3uukK
JOJDKHBI (PUKCHPOBATH U COTJIACOBHIBATH CIIEIYIOIINE JOKYMEHTEL:

- HCIIOJTHUTENIbHBIE CXEMBI U YEPTEXKH;

- aKTBI Ha CKPHIThIE PaboThI;

- aKTBI IPHUEMKH COOPYIXEHHUA U OTACIIBHBIX KOHC’I’p}’KI.[I/Iﬁ;
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- peryIaMeHTHI Ha BHIOJHEHHE CIIOXKHBIX BUIOB F€OTEXHUIECKUX paboT;

- cepTU(UKATH Ha OTAEIbHBIE MaTEPUAIIb];

- OTCTYIUIEHHUS OT IIPOEKTa, B TOM YHKCJIe IPOEKTa IPOU3BOJCTBA paboT;

- pe3yJbTaThl FT€0TEXHHYECKOTO MOHUTOPHHIA.

10.6 JToxymeHTHI, iepednciesssie B 10.5, clenyeT onepaTMBHO IepeiaBaTh 3aKa3quKy H
B MPOEKTHYIO oOpraHu3anuio. B ciayuae HEOOXOJMMOCTH IIPOEKTHAs OpraHM3alus IOJDKHA
He3aMeUIMTENLHO BHOCHTH B MPOEKT TpeOyeMble KOPPEKTHPOBKH. YKa3aHHBIE JOKYMEHTEHI
JOJDKHBI XPaHUTHCS 3aKa3uukoM He MeHee 10 jeT, a Uil YHHKAJIBHOTO COOPYXEHHS — BECh
IIEPHOJ] €T0 SKCILTyaTalliH.

10.7 O6BeM ¥ IEPHOJUYHOCTH IPOBEICHUS HHCIIEKTUPOBAHHUS Ha3HAYAIOT B 3aBUCUMOCTH
OT FeOTEXHUYIECKOH KaTErOpUH CIOXKHOCTH ITOJA3EMHOIO COOPYKECHHUS.

Jlns  coopyxeHudl 1-H TeOTEXHHMUYECKOM KaTeropud Haa3op 3a CTPOUTEIBCTBOM
JOIyCKAeTCsl OTPAaHUYUTh IEPUOJUYECKON MHCIIEKIMEH, KaK MIPAaBUIIO, CO CTOPOHbI 3aKa34uKa, H
Ka4eCTBEHHOM OLIEHKOM IIOBEJEHHS COOpY)XeHHs, 0e3 IpOBEIEHHS HMHCTPYMEHTAJIBHOIO
T€0TEXHUIECKOTO MOHUTOPHHTA.

JIns coopyeHui 2-# re0TeXHUYECKOH KaTerOpMH HAI30p 332 CTPOHTENBCTBOM CIIEHYET
BBIIONHATH, B IONHOM MaciuTabe, BKIIOYas ABTOPCKUM HaA30p M TEXHHUYECKHH KOHTPOID
3aKa34yrMKa, a TAKXKe FeOTeXHHUYECKHH MOHHUTODHHT, IPOBOAUMBIH B 00BEME, COOTBETCTBYIOIIEM
nonoxenusM CIT 22.13330, a mnsg 3-i reoTEXHUYECKOM KaTeropwM IIOMHMO 3TOTO CIEIYET
[peIyCMaTPUBaTh HAyIHO-TEXHUYECKOE COPOBOKACHHUE IPOSKTHPOBAHUS U CTPOHTENBCTRA.

10.8 B mpomecce CTpPOMTENHCTBA IOA3EMHOIO COODPYXEHHUS CIEAyeT IPOBEPATH
JIOCTOBEPHOCTh ~ HHXKEHEPHO-TEOJIOTHUECKUX H3BICKAaHWK OCBHUICTETIbCTBOBAaHHEM TIpDyHTa B
KoTJIOBaHe (GOPTOB M €ro [Ha) MIIM TOpHOM BHIPaGOTKe (3aboe, CBONE M CT€HaX BBHIPAOOTKH)
HUHKEHEPOM-TEO0JIOTOM, a TAaKKe II0 pe3ysbTaTaM I€OTEXHHYECKOTO MOHHUTOpPHHIa CPaBHEHHEM
IOJIyYeHHBIX OOpPaTHEIMH pacuyeTaMy IIapaMeTPOB C IPOEKTHHIMHA 3HAYCHUSIMHU.

B ciiygae HecOBNaIE€HHs OCBUACTEIFCTBOBAHHBIX BHJIOB IPYHTOB M MX CBOMCTB, a TaKXKe
THIPOTEOIOTHIECKHX YCIOBHM C IPOEKTHBIMH NAHHBIMH CIEIYeT HEe3aMEMTHTENBHO COOOIIUT
006 3TOM B IPOEKTHYIO OpraHU3aIMI0O Ui IPOBENEHHS COOTBETCTBYIOIIEH KOPPEKTHPOBKH

IIPOCKTAa HJIA Ha3HAYCHUA JOIOJHUTEIBHBIX HHIKCHCPHO-T €0JIOTHYECKHX U3BICKAHUH.

IIpuMedaHu e — JJONONHATENbHbIE TPEGOBAHUA K COCTaBy MHXECHEPHO-TEOJIOTHYECKUX paboT mpu

CTPOHMTENECTBE JIMHEHHBIX COOPYKEHHUH 3aKPBITHIM CIIOCOGOM clieyeT HasHauaTh B cooteTcTBUy ¢ CII 120.13330.

10.9 B mpomecce mpom3BoicTBa pabOT CleAyeT KOHTPOJHMPOBATh COOTBETCTBHE
(aKTHIECKOTO TION0MKEHHUS ypoBHEH moa3eMHbX Boj (YIIB) IpHHATEIM B HPOEKTE yPOBHSM (IIPH

HEOOXOMUMOCTH — JOIOJHHTEIBHO XUMHUYECKOr0 COCTaBa ¥ TEMIIEpPATyPHI ITOA3EMHBIX BOJI).
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10.10 Ilpm HEOOXOAMMOCTH B IpOIECCE CTPOUTENBCTBA MOTYT OBITH BBIIOIHEHE
JIOTIOJTHUTENBHEIE HWHXXECHEPHO-TEOJIOTMYECKHE M TI€OTEeXHHYECKHE H3bICKaHMs (MCIIBITaHUSA
TPYHTOB CBasMHM, IOTaMIIaMH CO JHA KOTJIOBaHA M JAp.) AN YTOYHEHHUS XapaKTEPUCTHK IPYHTa,
BEITIOJTHEHUSI TIOBEPOYHBIX PAaCUETOB MIIM KOPPEKTUPOBKH IIPOEKTA.

10.11 ITpaBUNBHOCTH IPUHATHIX MPOEKTHHIX PEIICHUH I OI3EMHBIX COOPYXKEHUH 1-H u
2-# TreOTEXHMYECKUX KaTeropuil NODKHA OBITh OIEHEHAa NPOEKTHOM OpraHu3aluell Ha OCHOBE
pe3yJIbTaTOB HA/I30pa M FeOTEXHUYECKOTO MOHUTOPUHTA, U COOPYXKECHHUH 3-H re0TEXHUYECKOR
KaTeropud —  COBMECTHO  OpraHM3alueld,  OCYIIECTBILIIOIIEH  Hay4HO-TEXHHYECKOE
COIIPOBOX/IEHUE NPOEKTUPOBAaHUS U CTpOHTeﬂchBa, IPOEKTHON OpraHu3alfeid U TEXHUYECKHM
KOHTPOJIEM 3aKa3uuKa, 10 pe3yiabTaTaM Haa30pa M KOMIUIEKca paboT IO Hay4HO-TEXHHYECKOMY
COIIPOBOXKIECHHUIO.

10.12 Tlpum mnpoBeEHHMH TEOTEXHHYECKOTO MOHHUTOPHHIA IOJDKHBI OBITH DPEIIECHBI
CIeqyIoIHUe 3a0a4u:

- cucTeMaTHdeckas (UKcamus M3MEHEHHH KOHTPOJIHPYEMBIX NAapaMeTpOB KOHCTPYKIUH
COOpPY>XEHHH U I€0JIOTMYECKOM Cpenbl, ONepaTHBHOE BHIBIECHHE OTKIOHEHUH KOHTPOJMPYEMBIX
[IapaMeTPOB OT IIPOrHO3HBIX 3HAUCHHH;

- aHaJIW3 CTENECHU ONAaCHOCTH BBIBJIEHHBIX OTKJIIOHEHUH KOHTPOJIMPYEMBIX IIapaMETPOB M
YCTaHOBJICHHE IIPUYHMH UX BOSHUKHOBEHUS;

- pa3paboTka MEpONPUATHH, MPEAYNPEKTAIONMUX U YCTPAHSIOMHUX BBIABICHHEIE
HETraTUBHBIE ITPOLECCHI HIIU IIPHYUHBL, KOTOPEIMH OHHU 00yCIIOBIEHBI.

10.13 T'eorexHu4eckuii MOHUTOPHHI CIENYET OCYIIECTBIATH B COOTBETCTBHH C
IIPOrpaMMOM, KOTOpasi Uil COOPYXKEHUH 2-#H U 3-i reoTeXHHYECKUX KaTeropuil paspabareiBaeTcs
B IIpOLIECCE IIPOCKTHPOBAaHMS M IODKHA OBITH pa3feNioM YTBEP)XKOAEMOHM YacTH IPOEKTHOH
JIOKYMEHTAIIUH.

10.14 TIpu pa3paboTke MpOrpaMMBI T€OTEXHHYECKOIO MOHHUTOPHHIA IOJDKHBI OBITH
OIIpEZIEIIEHBl COCTaB, OOBEMBI, NEPUOJUYHOCTh, CPOKM M METOJABI paboT, KOTOphle Ha3HAYaIOT
IPUMEHHUTENBHO K pacCMaTpHBaeMOMy OOBEKTY CTPOHTENBCTBA C YYETOM €ro Crenu(HKH,
BKIIOYAOmed B cebs pe3yinbTaThl MHXKEHEPHBIX M3BICKaHMM Ha IUIOMIANKE CTPOMTENHCTBA,
0COOEHHOCTH IIPOEKTHPYEMOTO COOPYKEHHUS U COOPYKEHHUH OKpYKaIOIIei 3aCTpOMKH U TIp.

10.15 B mnporpamMme reOTEXHHYECKOTO MOHHTOPHHIA CJIEOYeT YYHTHIBAaTh (PaKTOpHI,
KOTOpbIe OyIyT OKa3bIBaTh BIMSHHE Ha BHOBH BO3BOJAMMOE IIOJ3EMHOE COOPYXKEHHE, €ro
OCHOBaHHE, TPYHTOBBII MAacCHB H COOPY)KEHHS OKpYXKaloIled 3acTpodku B Iporecce
CTPOMTENLCTBA M 3KCIUTyaTalldd, B TOM YHCJIE DPAacCIONOXXEHHE IUIOMAAKH CTPOUTENbCTBA Ha

TEPPUTOPUH C PACIPOCTPAHEHHEM CIEIH(PUYECKHX TPYHTOB M BO3MOXKHOCTBIO IIPOSIBICHHUS
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OIIaCHBIX I'€0JIOTHYECKHX IIPOIECCOB, a TaKXKe BUOpPAIMOHHBIE U TUHAMHYECKUE BO3NEHCTBUS OT
CTPOMTENBHBIX pabOT U BHEIHUX UCTOYHUKOB.

10.16 B mporpaMMe re0TEXHHYECKOTO MOHMTOpPHHIA IOA3EMHOTO COOPYXKEHHUS CIEHyeT
yKa3bIBaTh:

- YPOBEHBb OTBETCTBEHHOCTH M T€OTEXHHUYECKYIO KaTE€TOpHIO, KOHCTPYKTUBHYIO CXEMY,
IIPOEKTHBIE PEIIEHMS II0 YCTPOHUCTBY OCHOBaHMS, (QYHIAMEHTOB M KOHCTPYKLHH COOPYXKEHHS,
c1oco6 CTPOHUTENIBCTBA, 0COOEHHOCTH BO3BEICHHUS, SKCIUTyaTalldy U TIp.;

- MH)KEHEPHO-T€0JIOTMYECKHE U TUAPOTreOJIOTHUYECKUE YCIOBHUS, BKIIIOYAs XapaKTEPHCTUKH
ITPYHTOB OCHOBaHHs, IIPOTHO3HPYEMBIE H3MEHEHHS YpOBHSA IIOJ3EMHBIX BOJ, OIIACHBIE
UHXCHEPHO-TEOIOTHYECKHE TIPOIECCHl  (KapcTOBO-cy()(O3HOHHBIE, OIOJ3HEBBIE M  IIp.),
IIPOTHO3MPYEMBIE 3HAYCHUS IIEPEMEICHUI IPYHTOBOTO MacCHBa, OKPYKaIOIIEro COOPYXKEHHUE, U
np.;

- IIPOEKTHEIE (pacyeTHBIE) IapaMETphl, B TOM YHCIIE BpEMEHHBIE, TaKHE KaK: JaBICHHUE Ha
OCHOBaHME; Ae(opMalnuy OCHOBaHMS, (PyHIaMEHTOB M KOHCTPYKLIMH; HANpsDKEHUS B CBasX,
obmenkax TOHHENEW W JPYrHX KOHCTPYKLHUSIX COOPY)KEHHS; TOPU30HTAIBHBIE IEPEeMEIICHUSI
OrpaXACHUH KOTJIOBaHA U YCHIIUSA B KOHCTPYKIUAX, 0OECIIEUYNBAIOIIMX UX YCTOWYHUBOCTD, H IIP.;

- CBEJCHHA O COOPYXCHHSX OKpYyKalolled 3acTpoMKH, Takue KaK YpPOBEHb
OTBETCTBEHHOCTH COODPYXKEHHH, IIPOTHO3UPYEMBIE U IPEAEIbHbIE 3HAYEHHs [ONOJIHUTEIBHBIX
nebopManuit ocHOBaHUI U GyHIAMEHTOB, IpeoaracMble 3aIUTHbIE MEPOIIPHUSTAS U IP.;

- KOHTPOJIMPYEMBIE IIapaMeTphl, B TOM YHUCIIE MPEIIOaraéMoe 4UCiI0 HabIloIaTenbHBIX
MapoK MJIH CKBa)XHH;

- MeToAbl (UKCalMH M3MEHEHHH KOHTPOJNHPYEMBIX IIapaMeTpoB U TpeOOBaHHUS K
TOYHOCTH U3MEPEHUH;

- JTambl, IEPHONMYHOCTE M CPOKHM IIPOBEACHUS HAOMIONEHUH 3a KOHTPOJHUPYEMBIMH
apaMeTpaMH ¢ Y4ETOM IIOCIIEA0BATEIbHOCTH CTPOUTENILCTBA COOPYKEHHUS;

- KpUTEpUH CTabHIIN3alUK KOHTPOJIUPYEMBIX TapaMeTPOB;

- TpeboBaHHI K CIPYKType, COCTaBy ¥ IIEPHOJUYHOCTH BBHITYyCKA OTYETHOM
JOKYMEHTAaIINH.

10.17 Ha ocHOBe IporpaMMBI I'€OTEXHHYECKOTO MOHHTOPHHIA JUIL COODPYXKEHHM 3-i
T€OTEXHUYECKOM KaTerOpuH ClexyeT pa3pabaThlBaTh NPOEKT MOHUTOpPUHTIA (HabIIOmaTenbHOM
CTaHLIMH), B KOTOPOM IIOMHMMO CBEIEHMH, COAEpXKalIuxcs B IporpamMme Mouutopunra (10.16),
CIIENyEeT NPEICTABUTD:

- CXEMBI YCTaHOBKHY HaOIIOAATEIbHBIX MapOK, CKBa)XKUH, MasiKOB, JaTIMKOB H JIP.;

- KOHCTPYKILIMHU ¥ XapaKTEPUCTHKU 000pyAOBaHUs JIs IPOBECHUS HAOTIOICHHIA;

- METOJUKH HSMepeHHﬁ, OLICHKH TOYHOCTH I/I3MepeHI/IfI Hu 1ap.;
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- TpeOOBaHMS K BH3yaIbHO-MHCTPYMEHTAJIHLHOMY OOCIENOBAaHHUIO COOpY>KEHHUH
OKpy>KaroIlen 3aCTPOUKH.

Js coopyxxeHuit 1-#f U 2- re0OTeXHUYECKUX KaTETOpHH yKa3aHHBIE CBEIECHHUS IOJDKHBI
COJZIEpXKATHCS B OTYETaX O MOHUTOPHUHTE.

10.18 JIns 0OBEKTOB IOM3EMHOTO CTPOUTEIHCTBA IEOTEXHUYECKUH MOHUTOPUHT JOJDKEH
3aKJIIOYaThCS B HAONMIONEHHUSIX 3a COCTOSHHEM CaMOr0 CTPOSIIETOCS OOBEKTa, OKPYXAIOIIEro
MacCUBa I'PYHTa U OKPYXaIOIIEH 3aCTPOUKH.

['eoTeXHUYECKHH MOHHUTOPHHI CTpOSIIErocs OOBeKTa 3aKiIIoyaeTcss B HaOIIOJCHHH 3a
COCTOSHHEM  OTpaXAaiomedl KOHCTPYKIMH KOTJIOBaHA WM  IIOJ3EMHOH  BBIpAOOTKH,
YAEP>KUBAIOIIHUX CHCTEM, KOHCTPYKIIHIA OJ3EMHOM YacTH, a TakxKe 3a JedhopMaIissMi OCHOBAHHUS
B IIPOIIECCE CTPOUTENHCTBA M B HAYAILHBIN EPUOJT €r0 SKCIUTyaTallHuH.

I'eoTexHUYECKMIT MOHUTOPHHI OKPYXXAIOLIETO IIOMANKy CTPOMUTENHCTBA ITOA3EMHOIO
COOpPY’KEHHS MacCHBa IPyHTa 3aKJIFOYaeTCS B HAOIMIOIEHUH 33 COCTOSITHUEM IIEpEMEIIECHUH IpyHTa
B 30He Aedopmanuif, a TakKe 3a YPOBHAMH IOA3EMHBIX BOJ (VI OTAENBHBIX COOPYKEHHH —
JOMOJTHUTENHHO 33 TEMIIEPATypOl M XHMUYECKUM COCTaBOM ITOJI3EMHBIX BOJ).

['eoTexHUYECKH MOHMTOPHHT OKPY KaIOIIeH 3aCTpOWKH 3aKIIF04aeTcs B HaOJIIONCHUH 3a
COCTOSIHUEM KOHCTPYKLIHMHM 3JaHMM U COOPYXXEHHH, DaCIOJIOKEHHBIX B 30HE BIIHMAHHA
CTPOMTENHCTBA, B TOM YHCJIE ITOA3EMHBIX HH)KEHEPHBIX KOMMYHUKALMH.

10.19 MeTtoasl HHCTPYMEHTAIBHBIX H3MEPEHUH KOHTPOIMPYEMBIX ITapaMeTpOB JOJDKHBI
obecnieuuBaTh HEOOXOOMMEIE JIOCTOBEPHOCTh M TOYHOCTh IIONY4Ya€MBIX pE3yIbTaTOB H
ynoBneTBopaTh TpeboBanusM ['OCT 24846.

[Ipu BEIOJHEHHH IT'€OTEXHHYECKOT0 MOHUTOPHHTA IIPUMEHSIOT CIIEAYIOIIHNE METOIBI:

- BU3yaJbHBIH — HAOMIONEHHS 32 COCTOSIHHEM KOHCTPYKLHMH, B TOM 4Hcle ¢ QUKcanuen
Je(eKTOB MasskaMu (THIICOBBIMH, JIEKTPOHHBIMH), hoToduKcanuel u ap.;

- MHCTPYMEHTAIbHBIM — w3MepeHus YIIB, TemmepaTypbl MOA3EMHBIX BOJ M TIpYHTa,
medopManuii ¥ HepeMeleHHi OrpaXKIeHHH KOTIOBAaHOB, OOIENOK TOHHENEH, (yHIAMEHTOB H
ITPYHTOBOIO MacCHBa (HampHMep, C IOMOIIbIO HHKJIMHOMETPOB, OITHUKO-BOJIOKOHHBIX
TEXHOJIOTHUH) U TIp.;

- HWHCTPYMEHTAJIbHBIA TE€OJE3UYEeCKUNl — H3MEpPEHHUS BEPTUKANBHBIX M IUIAHOBBIX
IEpEMEIEHUN KOHCTPYKIMHA CTPOSINErocss W OKCIUIyaTUPYEMBIX 3[JaHUM M COOpYXKEHHIH,
TPYHTOBBIX MapOK H PEMEPOB C IPUMEHEHHEM ONTHYECKUX WM 3JIEKTPOHHBIX HHUBEIHPOB,
TaxeOMETPOB;

- TEH30METPUYECKHE — U3MEPEHUS HAPSDKEHH B OCHOBAHHUSX, OTPAXKIACHUIX KOTIOBAaHOB
U BEIpabOTOK, OOJENKax TOHHENEH, CBasx, HECYIIMX KOHCTpYKIMsX (B apMmarype, OeToHe,

METAJUIMYECKUX KOHCTPYKIUSX) C IPUMEHEHUEM aTYNKOB HaNpsDKEHUH U e opMariuii;
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- BHOpOMETpHYECKHE — W3MEpEeHHe KHHEMAaTHYeCKHX IapamMeTpoB KojebaHui
(BubpomepeMeleHuit, BUOpoCKOpocTeit, BUOPOYCKOPEHUH);

- reo(U3UIECKUE — HEKTPOMarHUTHhIE, CEHCMUYECKHE H JP.

10.20 O6BeM, CpOKH, TEPHOANYHOCTE U METOABl paboT IMpH BBIIOJHEHHH
TEOTEXHHYECKOr0 MOHHTODHHIA CIIEAyeT Ha3HayaTb B 3aBUCHMOCTH OT TI€OTEXHMYECKOH
KaTE€rOPHH CTPOSINErocs COOpPY)XeHHs (YPOBHS OTBETCTBEHHOCTH M CIIOXKHOCTH HHXEHEPHO-
TEOJIOTUYECKUX YCIIOBHH IUIOIAJKA CTPOMUTENBCTBA) U TIPaJOCTPOMTENBHOM CHTyallHd Ha
mwiommanake B coorBercTBuu ¢ CII22.13330.

10.21 I'eoTeXHUYECKUH MOHHTOPHHI COOPYXEHHI OKpYXaroIme# 3acTpoiiku 1-ro m 2-ro
YPOBHEH OTBETCTBEHHOCTH, B TOM YHCIIE ITOJ3EMHBIX HH)KEHEPHBIX KOMMYHHUKAIUH, HEOOXOIHMO
OPOBOAUTh TPH HMX PpAacCIOJOXEHHH B 30HE BIUAHHUSA CTPOUTENLCTBA, pPasMEPBl KOTOPOi
OIpENENSIFOTCS 10 pe3y/IbTaTaM re0TeXHUIECKOro MporHo3a (pasaen 9).

10.22 Pe3ynbTaThl T€OTEXHHYECKOIO0 MOHHTOPHHIA JOJDKHBI OBITH OTPaXXEHBI B OTYCTHOM
JOKYMEHTAIMH, JJIs KOTOPOH PEKOMEHAYETCs CIEeIYIOLUH COCTaB:

- HayaJBHBIM OTYET, BKIIOYAOMMHA B ce0sS OMHCaHHE METOAOB HAOIIONEHMS 3a
H3MEHEHUSAMH KOHTPOJMPYEMEBIX MApaMETPOB, XapaKTEPHCTHKH IPUMEHIeMOro obopynOBaHuUs,
pe3yIbTaThl OIEHKH TOYHOCTH H3MEPeHHH, CXeMbl (HaKTHYECKOIO PACIIOJIONKEHHS YY4acTKOB
HU3MEPEHHH  KOHTPOJHPYEMBIX IIapaMETpPOB, DPE3yJNbTaThl (UKCAIMKM MX MEPBOHAYATHEHOTO
TIOJIOXKEHUS UK COCTOSIHUS U JIp.;

- OPOMEXYTOYHBIE OTYETHI, BKIIOYAOmpe B cebs OIepaTHBHYIO HH(popMamuio 06
HU3MEHEHHSX KOHTPOJIHUPYEMBIX TapaMeTPOB U PEKOMEHIAUH O HEOOXOMMMBIX IOMOJHUTEIbHBIX
3alIMTHBEIX, KOMIIEHCAIMOHHBEIX MM IPOTHBOABAPUUHBIX MEPONPHATUAX (IPH BBIABICHHH
OTKJIOHEHHI KOHTPOJHMPYEMBIX TapaMETPOB OT OXKHUJAEMBIX 3HAYECHHUH) U JIp.;

- UTOTOBBIA (3AKIIFOYUTENBHEIN) OTYET, BKIIOYAIOIHUH B ce0s1 OKOHYATEIBHBIE PE3YIBTATEI
duKcanuy HM3MEHEHHH KOHTPOIHMPYEMEBIX IapaMeTpoB, IOATBEPKIAIONIME HMX CTaOMIM3alHIO,
aHaJIN3 Pe3yIbTaTOB U3MEPEHHUH U HX COIIOCTABIECHHE C OXKHMIAEMBIMU 3HAYEHUAMH, ITOCIIECICTBHS
BIMSHHS Ha OKPYXAIOIIyl0 3aCTPOWKY, PpEKOMEHJAllMd II0 HEOOXONMMBEIM PEMOHTHO-
BOCCTaHOBHUTEIIHHBIM MEPOIIPUATHUAM U JIP.

10.23 T'e0OTEXHHYECKMH MOHHUTOPHHI CJIEAYET BBIIOJNHATH A0 MOMEHTa CTabMIIM3alMU
(mpexpaIneHus: I3MEHEHHU) KOHTPOIUPYEMBIX IapaMeETPOB.

Crabunu3anyeii KOHTPOJHMPYEMBIX I1apaMETpPOB IOIIyCKAETCsS CYMTATh H3MEHEHHE HX
3HAQUEHHH II0 CPAaBHEHHIO C NPEIBIAYINUMH IUKIaMH M3MepeHHiH He 6oiee ueM Ha 3HauYeHHe

TOYHOCTH HBMCPCHHﬁ.
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[Ipy W3MEpeHHH OCaNOK 3JaHHi U COOPYXEHHH MHOIMYCKaeTCs TakKe IPUHHUMATh 3a
KPHUTEpHHA HMX CTaOWIM3al[Mi CKOPOCTh pAa3BUTHS OCANOK, HE IIPEBHINAIONIYI0 CPEIHIO

MHOTOJIETHIOIO OCaJIKY, COCTABJIAIONIYIO, HAIPUMED, VIS YCIOBHH MOCKBEI 2 MM/TOZ,.

IIpuMeuaHus

1 Yucno UMKIOB M3MEpEeHHH, HeoOXOOUMBIX A BBIBOJA O CTAOWIM3aLUMKM KOHTPOIMPYEMBIX MapaMeTpoB,
3aBHCHT OT IIEPHOTMYHOCTH U3MEpPEHHH, CE30HHBIX U APYrux (akTopoB. Kpurepnu crabunusalyui KOHTPOJIHPYEMBIX
MapaMeTPoB CJIEAYeT YKa3biBaTh B POrpaMMe Fe0TeXHHYECKOro MoHuTopuHra (cM. 10.16).

2 JIns coopyXeHHH, pacloNOXEHHbIX HIKE YPOBHA IOA3EMHBIX BOJ M MOABEPXEHHBIX BCILIBITHIO,
Heo6X0IUMO NPOBOAUTH HAOJIONEHMS 32 3HAYEHUSAMH IIOPOBOIO AABJICHHS B OCHOBAaHHHM, JO TEX IIOp MOKA BEC
COOPY)XEHHUS W/WIIM 06paTHOM 3aChINKH HE CTAHET JOCTATOUHBIM, YTOOBI HCKIIIOYUTH BO3MOXKHOCTE TMAPABIHYECKOTO
NOAbEMa.

3 JIna COOpYXCHHif, DAaCIOJOXEHHBIX HA TEPPUTOPHAX C TMpOSBICHHEM OIACHBIX HHKXEHEPHO-
re0JIOTHYECKHX IPOILIECCOB, B CIy4ae OTCYTCTBHSA MEPONPHATHH, MCKIIOYAOIHMX BO3MOXKHOCTE IPOABIECHHS TaKHMX
IPOLIECCOB, I€OTEXHMYECKHH MOHHTOPHHI ClIeLyeT NpedycMaTpHBaTh Ha BECh CPOK 3KCILTyaTaUMHd NOA3EMHOrO
COOpY>KEHHS.

10.24 Ecmu B mpoiecce MOHHTOpHHIa BBIIBIEHO, 4YTO (aKTHYEeCKOE 3HAYEHHE
IedopManuii Kakoro-imbo M3 CYMIECTBYIOIIMX 3[IaHUA M COOPYXKECHHMH IIPEBBICHIO IPEAEIBHO
JOIIYCTUMBIE 3HAYEHHs, TO PabOThI IO CTPOUTENHCTBY ITOJ3EMHOIO COOPY)KE€HHS JOJDKHBI OBITH
HEMEJICHHO INPHOCTAHOBJIEHHI (€CIM MX OCTaHOBKAa HE BJIEYET K YXYALICHHIO CHUTYalldH, 4YTO
ompezenseTcss MPOEKTHOM opranu3anueit). Ilocne 3Toro ciexyeT BBHIIONHHUTE ITIOBTOPHOE
o0ceoBaHNE U TEOTEXHUIECKUI IIPOTHO3, B ClIyyae HE0OOXOIUMOCTH pa3paboTaTs MEPOIIPHATHS
IO TOMOJHUTEIFHOMY YCHJICHUIO 3IaHHs, MOTyYUBIIErO HENOMyCTUMBIE NedopManuu, H/UiId 1o
KOPPEKTHPOBKE IIPOEKTa, W/UIIH MPELyCMOTPETh H3MEHEHHE TEXHOJIOT U ITPOU3BOICTBA paboT.

10.25 B cny4ae HemTaTHBIX CHTyallMd METOIBI, 00BEM U NMEPUOAUYHOCTH HM3MEPEHUMN
Tre0TEXHUYECKOT0O MOHUTOPHHTA MOTYT OBITH OTKOPPEKTHPOBAHBEI.

10.26 B mpomecce TIeOTEXHHYECKOTO MOHHUTOPHMHIa HeoO6XoauMo OOeCcIeyuTh
CBOEBPEMEHHOCTh  MHGOOPMHUpPOBaHHMS  OpraHM3allMii,  OCYIIECTBIIOIIMX  HAm30p  3a
CTPOMTENHCTBOM, O BBIIBJICHHBIX OTKJIOHEHHSIX KOHTPOJIMPYEMBIX ITapaMeTpoB (B TOM YHCIE O
TEHACHLIUU UX U3MEHEHHUH, IPEBHINAIOMX OXKH/IaeMbIe) OT IPOEKTHEIX 3HAYCHUH U Pe3yIbTaTOB

T€OTEXHUYIECKOT'O IIPOTHO3Aa.

11 IlpoexTHpOBaHHE KOTJIOBAaHOB

11.1 O6mue mosioxKeHUs

yCT’pOﬁCTBO KOTJIOBAHOB MOJXET BECTHCh KaK B C€CTECTBCHHBIX OTKOCaX, TaKk HU C
IIPIMEHEHUEM OTPXIAIOMUX U YAEPKUBAIOMHUX KOHCTpyKIui. Bribop cmocoba paspaborku
KOTJIOBaHa OOJDKCH ONPEACIIATBECA €TI0 FJI}’6I/IHOI‘;I, YPOBHEM NOA3EMHBIX BOA H CTCCHEHHOCTBIO

YCIIOBHH OKpPY>KaroIeH 3aCTpOHKH.
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IIpoexTHbIE pelIeHHsS KOTIOBAHOB, OrPaXTAIOIMMX M YAEPXKMBAIOMIMX KOHCTPYKIHH
JIOJDKHBI COOTBETCTBOBATh TPEOOBAHMSIM PAacdeTOB IO IEPBOM M BTOPOM IpymnaM IpedelbHBIX
COCTOSHHM, oOecreuynBaTh Kak O€30MacHOCTh IIPOM3BOICTBA pabOT, TaKk ¥ COXPaHHOCTh
OKpYXaroIel 3aCTPOMKY ¥ KOMMYHHUKALIUH.

11.2 IIpoexTHpOBaHHE OTKOCOB

11.2.1 TIpoekTHpOBaHHE OTKOCOB BBIIOJIHSIOT IPU YCTPOHCTBE KOTJIOBAHOB, 3E€MILTHBIX
BBIEMOK W TpaHINEH ITON3EMHBIX COOPYXKEHHM, BO3BOAUMEIX OTKPHITHIM CHOCOOOM, B Tex
CUTYyallHsX, KOTIa BO3MOXXHOCTh YCTPOMCTBA OTKOCA HE MCKIIFOYAETCsS CTECHEHHOCTBIO IUIOMIAaIKI
CTPOUTENHCTRA.

11.2.2 I'eomeTrpuyeckue pasMepbl 0TKOCA JOJDKHBI OIPENENATHCS pacyeTaMHu.

11.2.3 PacueTsl OTKOCOB CII€AYET BBINOJIHATH 11O IBYM IpyIIIaM MpEeNeibHbIX COCTOSHHM
C IpUMEHEHHEM paCyeTHBIX 3HaYeHUN BO3NeHCTBUM U compoTuBieHHH. IIpu sToM ciemyer
IPUMEHSTH YaCTHBIE K03} QUIIMEHTHI HAJEXKHOCTH B COOTBETCTBHH C pa3fieiioM 8.

11.2.4 Tns neproit rpynmsl npeaensHbx coctosHui (ULS) nomkHBl 6BITh paCCMOTPEHBI
CJIEIYIOUIHE MPOEKTHHIE CUTYAIIUHU:

- o0mas moTeps YCTOMYMBOCTH OTKOCA, B TOM YHCJIE€ COBMECTHO C YJEPXKHBAIOLIMMHU
KOHCTPYKIHUSAMHE 1 Oim3pacmonioxxeHHbIME coopyxerusmu (GEO u STR);

- MecTHas noteps ycroiunBoctu oTKoca (GEO);

- paspyIIeHue oA AeHCTBUEM I'MAPABIMYECKOro paspymeHus uiu cybdosuu (HYD).

IIpumMedaHnus

1 Yxa3aHus o NpOEKTHUPOBAHMIO YAEPKUBAIOIIMX OTKOCH KOHCTpYKIMi cM. B 11.2 m 11.3.

2 Vka3zaHus 1o NpoBepKe BO3MOXHOCTH TMAPABINYECKOTO pa3pyleHus cM. 16.1.

3 Hponepxy ycroi‘mnaocm OTKOCOB, CJIOXXCHHBIX BOIOHACBHIIICHHBIMH TTIMHUCTBIMHU I'PYHTAMH, CICOYET
BBIIIOJIHATE C NMPUMEHEHHUEM XapaKTCPUCTHK, COOTBETCTBYIOIIHX KaK }.IpeHPIpOBaHHOﬁ, TaK " HeleeHPIPOBaHHOﬁ
TIPOYHOCTH TPYHTA.

11.2.5 JIns BTOpO¥ rpynnbl IpeaenbHbIX coCTOSHUER (SLS) momKHBI 6BITH paCCMOTPEHEI
CIIEAYIOIINE IPOEKTHBIE CUTYaIuHU:

- IEpEeMEIICHHEe MacCHBa TIpyHTa, CIAraimero OTKOC, KOTOPOE€ MOXET BBI3BaTh
HEJIOIyCTUMBIE eOpMallul yOEeP >KUBAIOIIUX KOHCTPYKIIHH;

- IIEpEMEIEHUE MacCHBa IPyHTa, CIAraioIIero 0TKOC, KOTOPOE MOXET HapyLIUTh yCIOBUS
3KCIUTyaTallid COCETHUX COOPYXEHUH, TOPOT, KOMMYHUKAIIUH.

11.2.6 Pacyerbl o0melf ¥ MECTHOH YCTOWYHMBOCTH OTKOCOB CJIEAYET BBHIIOJHATH B
cooTBeTcTBHM C 8.6.3 mis mpenenbHbIX cocTosHuM GEO, mpuMeHss mpu 3TOM IIPOEKTHBIN
noaxox 2A, B KOTOPOM IIPUMEHSIOTCS YacTHbIE KO3 (UIIMEHTH HaIeKHOCTH IS MPOYHOCTHBIX
XapaKTEpUCTUK I'PyHTa, He paBHBIA 1,0, U 9aCTHBIM KOX(PPUIUEHT HANEKHOCTU M YAEIBHOTO

Beca I'PyHTa, paBHbIH 1,0.
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Taxue pacueTs! MOTyT OBITH BBIIOJHEHEI METOIOM TEOPUH IIPEEIBHOTO PaBHOBECHUS MIIH
METOJIOM KOHEYHBIX JJIEMEHTOB C NPHMEHEHHEM YIIPYro-IUIaCTHYECKHX MOZENed IpyHTa U
IPOIEAYPHI CHUXCHHS IPOYHOCTHBIX XapaKTEPUCTHUK.

11.2.7 B pacuerax yCTOMYMBOCTH, OCHOBaHHBIX HA TEOPDHH NPEACIHHOIO PaBHOBECHS,
paccMaTpHBaeTCs CXeMa CMEINCHHMS HEKOTOpOM dYacTH MacChBa TIpPyHTa IO IIOBEPXHOCTH
CKONIB)KEHHUS, Ha KOTOpOM KacaTelbHBle HANpsDKEHHs JOCTHTalOT 3HAYCHHH IIpelelbHOR
CABUTOBOM mIpodHOCTH. IIpy 3TOM HEOOXOOMMO HCCIENOBAaTh PABHOBECHE CABHUIAa€MOHM YacTH
MacCHBa, OTPAaHUYECHHOTO 3TOH IIOBEPXHOCTHIO.

Kpurepwmit obecniedenuss TpeOyeMoif CTElmeHH HaNEKHOCTH — YaCTHBIA KO3((GHIMEHT
MOJIENIA, Ha3BIBaeMbIi KO3(D(PHUIMEHTOM YCTOHYHMBOCTH Ys, KOTOPBIM 11 BBHIOpaHHOH
MOBEPXHOCTH CKOJILXKEHHUS OIPENENIEeTCs OTHOINEHWEM CHBHUIOBOM IIPOYHOCTH TIPYHTa K
KacaTeJIbHbIM HallpSDKEHUSM, AEHCTBYIOIMM Ha 3TOM MOBEPXHOCTH CKOJIBKEHHS.

11.2.8 3nauyeHue ko3¢ (uIMEeHTa YCTOWYMBOCTH Yss IOIYCKAETCS IPUHAMATH PABHBIM
4HCIy, Ha KOTOpDOE CIEAYyeT pa3felUTh HCXONHBIE XapakTEpHBIC DPACYETHBIE 3HAYECHUS
IIPOYHOCTHBIX ITOKa3aTeel rpyHTa tgQ'1 ¥ ¢'1 MM Cyu1, YTOOBI TPYHTOBBIN MacCHB, OTPaHUYEHHBIH
BEIOPaHHOM IIOBEPXHOCTBHIO CKOBKEHUS, IEPEIIEN B COCTOSIHUE NPENEIBHOIO PABHOBECHS.

11.2.9 PacuerHpri Kk03G(HUIMEHT YCTOWYMBOCTH OTKOCa CIEAyeT HaXOMUTh Kak
MHHUMaJlbHOE M3 BCEX 3HAYEHHWM, IIONyYEHHBIX I BCEX BO3MOXHBIX IIOBEPXHOCTEH
ckonbxeHus. KoaddummenT ycroddmBOCTH OTKOCa Ysr HOIDKCH OBITH OONblle WM DPaBEH
HOPMHPOBaHHOMY IOIIYCTEMOMY 3Ha4EHHIO [ky|, onpenensemomy no CIT 116.13330.

Crnemyer oOpamaTte BHHMaHHE Ha TO, YTO JOIyCTHMBIE 3HAueHHUS [Ks] 3aBHCAT B TOM
4lCIIe OT YPOBHS OTBETCTBEHHOCTH paccMaTpuBaeMoi mpoekTHoH cutyamuu (11.2.11).

11.2.10 IIpu BriOOope MeToma pacueTra YCTOHYMBOCTH OTKOCa HEOOXOIMMO YYHUTHIBAThH
criemyromue (GpaKTopsr:

- HEOIHOPOIHOCTH OCHOBAaHHS;

- GMIBTpAIKIO U pacIipe/ielleHHe IIOPOBOTO IABJICHHUS BOJBL;

- BHEIIHUE HArpy3KH, JeHCTBYIOMUE Ha OTKOC HIIA IOBEPXHOCTH 3€MJIH;

- JUIATENIEHOCTD IPOEKTHBIX CUTYyallUH;

- BO3MOXXHOCTh H3MEHEHHS MEXaHMYECKUX CBOMCTB I'PYHTOB BO BPEMEHH;

- BO3MOXKHBII MEXaHU3M pa3pylleHus (KpyroBas MWIM HEKpYroBas IIOBEPXHOCTB
CKOJIBXCHUS, TCUCHHUE);

- BO3MOYKHOCTh BO3HUKHOBEHHUS BEPTHKAIBHBIX TPEIHUH (3aKOJIOB).

11.2.11 B ciygae pacmoyioXeHHs BOJIM3H IPOEKTHPYEMOTO OTKOCA COOPYXKEHHS HIIH
06beKTa HHOPACTPYKTYPHI CIIEAYET PAaCCMOTPETH BO3MOXKHEIE MEXaHU3MBI IIOTEPH YCTOUIUBOCTH

C YYETOM COOTBETCTBYIOINEH Harpy3Ku Ha OCHOBaHHME M YaCTHBIX KO3()(DHIIMEHTOB HAIEKHOCTH

50




e

1) . /35500 016
IO Harpy3kaM OT COOpPYXEHHs COrjiacHO paszneny 8. JomycTuMmele 3HadeHHS [ky] MU Takux
IPOEKTHBIX CHTyallWil CleAyeT Ha3HadaTh B 3aBHCHMOCTH OT YpPOBHS OTBETCTBEHHOCTH
COOPYKECHHUS.

C ydeToM 4YacTHBIX KO3()(HUIHUEHTOB HANEXXHOCTH IIO OTBETCTBEHHOCTH COOPYXKCHHS
IOBEPXHOCTH CKOJBXKEHHUS, 3aTpardBaloOlUe COOPYXEHHE, MOIYyT OKa3aTbCsi Hauboiee
OTIaCHBIMH.

11.2.12 I'pyHTOBEIN MacCHB, OTpaHHYECHHBIA IOBEPXHOCTBIO CKOJIBXEHHSA, B METOAAX
TEOpHH IIPENEIHFHOTO PAaBHOBECHS CIIENYET pacCMaTpHBaTh KaK TBEPAOE TEIO WIH HECKOIBKO
TBEPABIX Tel (OTCEKOB), CIBHUTA€MBIX OJHOBPEMEHHO. B 3aBHCHMOCTH OT IIPEIIOIaraeMoro
MeXaHM3Ma Pa3pyIlEHHs] MOT'YT PAaCCMaTPUBATHCS MOBEPXHOCTH CKOJBXKEHHS pasHOH (QOpMEL:
IUIOCKHE, KPYTJIONMIAHPHUYECKHE, B BUE JorapudMudeckoli cnupany uiax 6oliee CIOXHBIE.
I'paHMIBI MEXIY OTCEKaMH IPHHUMAIOT, KaK IIPaBUIIO, BEPTUKAIBHBIMY HIIM HAKIOHHBIMH.

Ecmi rpyHTOBBIN MacCHB, ClIararoIiii OTKOC, OTHOCHUTENBHO OJHOPOJAEH U M30TPOIEH, TO
JIOIYCKAeTCss MPUHUMATh IUIOCKHE WIM KPYTVIONMINHAPHYECKHAE IIOBEPXHOCTH CKOJIBXKCHHSL.
Kpome TOro, Takume IpOCTHIE (OPMBI IOBEPXHOCTH CIBHTa IIOYTH BCerZa IeIecoobpasHo
paccMaTpHBarTh AJIS PEeJBAapUTEIHHOTO aHAIHN3a YCTOXIMBOCTH OTKOCA.

B cioydyae OTKOCOB, CllaraéMbIX TpyHTaMH, 3HAYUTENBHO OTIMYAIOIMMHCI CBOEH
IPOYHOCTEHIO, CIIEAyeT oOpamars ocoboe BHUMaHHEe Ha Hamboiee cnabeie ciou. IIpu aToM, Kak
IIPaBUIIO, CIEAYEeT IPOBOJHTH PACYET C IIOBEPXHOCTSMH CKONBXCHHS MPOM3BONGHOH (OPMEL
@opMy KPHUTHYECKHMX IIOBEPXHOCTEH CKONBXKEHMS B TaKMX Cilydasx CIEIyeT ONpeNeliTh Ha
OCHOBaHHH UTEPALUOHHBIX aJITOPHTMOB.

11.2.13 B OOIBIIHHCTBE IPAaKTHYECKUX CIy4acB pacyeThl YCTOWYMBOCTH OTKOCOB
JOIyCKAETCs BEINOJHATE B INIOCKOM MOCTaHOBKe (3amada mrockoi nedopmanum). Ecmu yder
IPOCTPAHCTBEHHOCTH IIPOEKTHONW CHTyalluM SBIAETCA CYIIECTBEHHBIM (akToOpoM, CIEHyeT

BBIIIOJIHATH PaC4Y€ThI YCTOﬁ‘IHBOCTH PacCMOTPEHHUEM TPEXMEPHBIX HOBCpXHOCTCﬁ CKOJIBXXCHHS.
IMIpumMmedanue— IIpumepoM MOXeT ObITh KOTIOBAaH MaJbIX B IUIaHE Pa3MEPOB WM TpaHIUes LA
3aXBaTK{ CTEHHI B IPYHTe.

11.2.14 KpyTu3Hy OTKOCOB IpPH YCTPOMCTBE KOTIOBAHOB, 3€MJIAHBIX BBIEMOK M TPaHIIEH
clelyeT IpPUHMMATh HCXOIs W3 TpeOOBaHWIM TeXHWKH O€30IIacHOCTH, He Oojee 3HAYEHWH,
yKa3aHHBIX B CTPOMTENBHBIX HOpMax M IIpaBuiax [4].

s coopyxeHuii 1-i reoTeXHUYECKON KaTerOpUy JOIYCKAETCs IPHHAUMATE:

- IpeAeNsHO NOIYCTHMBIA yrojl HAKJIOHA IIOBEPXHOCTH OTKOCA, CIIOKEHHOIO CBHITYYHMH
rpyHTaMmu, paBHEIM tgQ; ;

- IOIYCTHMYIO BBICOTY HEIIOJKPEIIIEHHOI0 BEPTHKAJIBHOIO OTKOCA B CBA3HBIX IPYHTaX HE

npeBbInarommei 2c,1/y1 wm (2¢'1cos@)/[y1(1 - sin@")], rae y1 — pacdeTHOE 3HAYEHHE YAETBHOIO
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BEca rpyHTa.
11.2.15 TIpu nMpoeKTHPOBAHNK OTKOCOB CIIEAYET IPOBEPSTH, 9TO JeOpManiy rpyHTOBOTO

MacCHBa, CJararomero OTKOC, H€ MOIYT HapyIIMTh YCJIOBHS OKCIUTyaTallMd COCEIHHX
COOpPYXEHHHM, HOPOI, KOMMYHHMKAIMHi. DTy MpPOBEPKY CIEAYET BHIIONHATH B COOTBETCTBHHU C
pazaenomM 9.

11.2.16 Ilpu mpoeKTHpPOBAaHHWH OpraHU3aIlMHA CTPOMTENHHBIX pPabOT ClEOyeT YJYUTHIBATH
BO3MOXHOCTb MX BIIMSHUS Ha yCTOMYUBOCT OTKOCA WJIM 3HAUYECHUE TIEPEMEIICHHHA.

Ilpoekr opraHu3aliy CTPOUTENLCTBA JODKEH OOECHEeYWTh Takoe IUIAaHUPOBAHUE H
BEIIOJIHEHHE BCEX 3EMIIIHBIX paboT B Ipelenax W 3a IpeleliaMH IUIOMAnKH, YTOOBI
Bo3HHKHOBeHHE EXD WM HHOrO mIpeNeNsHOr0 COCTOSHHS OBUIO KpaiiHe MaJIOBEPOSTHO.
3eMIstHbIE paboTEHI CIeAyeT BBIIOIHATE ¢ coOinonenneM Tpebopanmii CIT 45.13330.

11.2.17 Ecmu ycTOMYMBOCTS OTKOCA HE IMOATBEPKIAETCS PACYETOM C 3aaHHOM CTENEHEIO
HAJIEXHOCTH WM IIOXy4EHHBIE pacueToM IIEpEeMEINEHMs] OKa3bIBAIOTCA HEMPHEMIIEMBIMH IS
3allJJaHMPOBAHHOIO IPUMEHEHUS IUIOMAAKH, B IIPOEKTE BO3MOXKHO MPEIYCMOTPETH MEPOIPUATHS
no crabumm3amuu oTkoca. Hambomee mpocroit u 3¢ ¢eKkTuBHBII cmoco0 ITOBBIIECHHS
YCTOHMYMBOCTH OTKOCa — OOpa3oBaHHE €ro palMoOHAJIBHOrO0 MpOoQHWIs 3a CYET YIOJOXKEHUS H
TeppachpoBaHus (yCTpoicTBa 6epM).

11.2.18 IloBepXHOCTh OTKOCOB, CIIy)XKalllMX MIJIUTEILHOE BpEeMs, CIEAYyeT 3alldINaTh W
HCKYCCTBEHHO YKDEIUIATH. J[JIsI TeppacHpOBaHHBIX OTKOCOB PEKOMEHAYETCS IIpeXyCMaTpPHBATh
IPEHAXHYIO CUCTEMY.

Ilppy HeoOxomMMOCTH ClEAyeT YKpEIUIATh HAKJIOHHBIE IIOBEPXHOCTH OTKOCA,
IIOJIBEPXKEHHBIE IIOTEHIMAIBHOM 3p0o3uy, Ui obecriedeHus TpebyeMoro ypoBHs Oe3omacHocTd. B
Cilydae KpEIIEHHS OTKOCOB C IIOMOINBIO YAEP)KUBAIOIMMX KOHCTPYKLIMH CJIEIYeT YYUTHIBATH
nonoxenus 11.3, 11.4.

11.2.19 TpeboBaHHs K NPOEKTHPOBAHHUIO M pacdeTaM YCTOWYHMBOCTH IIPH CTPOHMTEIHCTBE
IMOA3EMHBIX COOPYKEHHH Ha OIIOJI3HEONacHBIX ckiioHax npuseneHsl B CIT 116.13330.

11.3 IIpoexTHpOBaHHE OrpaskAeHHil KOTJIOBAHOB

11.3.1 TpeboBaHHA HACTOSINErO IIOXpa3zielia PACHpPOCTPAHSIOTCS Ha IMPOEKTHPOBAHHE
MOAIIOPHBIX CTEH, CIYyXalldX OrpaXICHHEM KOTJIOBaHAa IIPH CTPOHUTEILCTBE ITOJ3EMHBIX
COOPYXEHUN OTKPBITHIM W IOIYy3aKPHITHIM CIIOCOOOM.

11.3.2 B xadecTBe OrpaxIcHH KOTIOBAHOB, KaK IIPaBUIIO, CIEAYET UCIIOIB30BaTh:

- OTpaXkIeHHUs THIIA «CTEHAa B TPYHTE», YCTpaUBacMble TpPaHIICHHBIM CIIOCOOOM, M3
Gypocexymuxcs uiu GypokacaTelbHBIX CBAi;

- OTPKACHHUS M3 OTAEIBHEIX 3JIEMEHTOB: METAJUIMYECKUX TPYO, IBYTaBPOB, CBaif H Ip.;

- IITYHTOBBIC OTPAXIACHHUS PA3JINYHOT'O IIpO(I)I/IJ'I}I;
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- OrpaxKI€HHUs, YCTpauBaeMble C INPUMEHEHHUEM CTPYWHOH HIIM HMHOH TEXHOJOTHH
3aKpeIUICHUs IPyHTa;

- OrpaXkaeHus] KOMOMHUPOBAHHOTO THIIA.

11.3.3 Bribop orpaxparomux KOHCTPYKLIMM KOTJIOBaHa OIPEACIIOT HMCXOAS H3
clenyromux (pakTopos:

- riayOuHa KOTJIOBaHa;

- HHXXEHEPHO-TE€0JIOTHYECKOE CTPOSHHE IIOIMAKU CTPOUTENBCTBA;

- THAPOTEOJIOTHIECKHUE YCIIOBHS;

- HAJIMYKE B 30HE BIUIHUSA OKPYKaIOIIeH 3aCTPOHKH U HHKEHEPHBIX KOMMYHHKALUH.

11.3.4 Ilpum npOEKTHPOBAHHUU OTpPaXKJAIOIUX KOHCTPYKIUH KOTIOBaHOB CIEAYET
paccMaTpuBaTh, Kak MUHEMYM, CJIEIYIOLINE IpeIeIbHbIE COCTOSHUS, TPEOYIOIHE PACUETOB:

- o61mas moTeps yCTOWYMBOCTH;

- pa3pylmieHHe KOHCTPYKTHBHBIX 3JIEMEHTOB, HaIpUMEp OrpaXIEHHs, aHKepa,
00BSI309HOTO IOSICAa UIIH PACHIOPKH, pa3pylleHHe COEAUHEHH MEXAY JaHHBIMHU JJIEMEHTaMH,

- COBMECTHOE pa3pylI€HHE OCHOBAHUS U IEMEHTOB KOHCTPYKIIMH,

- IepeMeIleHne IOAMOPHOM KOHCTPYKIIMH, KOTOPO€ MOJXET BBI3BATH  IIOTEPIO
OKCIUTyaTAllHOHHOW TPHTOJHOCTH 3[JaHUN M HHXEHEPHBIX KOMMYHHUKAIMH Ha IpHIIETaroIei
TEPPUTOPHH;

- HemomycTuMas QUIbTpamys BOJBI Yepe3 OrpaXAAroOIlyl0 KOTJIOBAH KOHCTPYKIHIO HIIM
H3-TIOJT HEE;

- cyddo3us rpyHTa Yyepe3 OrpaXkAeHUe KOTIOBaHA UITH U3-TI0J HEE;

- HEJJOMTyCTUMOE U3MEHEHHE I'HIPOr€0JIOTHIECKHUX YCIOBHUH.

Cnemyer Takxe pacCMaTpHBaTh BO3MOXKHBIE KOMOMHAIMK IIPENENBHBIX COCTOSTHHM.
[Tpenensubie cocrosaust HYD crnenyer paccMaTpuBath ¢ yueToM paszena 16, a SLS — ¢ yueTom
pazzena 9.

11.3.5 Harpy3ku Ha HOJUIOpPHEIE CTEHBI M OrpaXKAIOIIHE KOHCTPYKIMHM KOTJIOBAaHOB,
BKJIFOYasl JaBJIEHWE TIpyHTa ¥ IOJ3EMHBIX BOJ, CIIENYET OINpEAENATh B COOTBETCTBHH C
tpeboBanusmu CII 22.13330 u CII 43.13330, ucnoss3ys XapakTE€pHBIE pacUYECTHBIC 3HAYCHHS
IPOYHOCTHBIX M JAehOpMAallMOHHBIX  XapaKTEPUCTHK TIPYHTOB B  COOTBEICTBHH  C
paccMaTpUBaEeMBIM IIPEAETBHBIM COCTOSHUEM.

11.3.6 Cnemyer yuuWTHIBaTh, YTO 3HAU€HHE M pacIpelelieHHEe NaBlIEHHs IpyHTa Ha
OrpaXk[IEHUe, 3HaUYeHHs] BHYTPEHHUX CHUJI B KOHCTPYKIMSX B 3HAYUTENBHON CTENEHH 3aBHCAT OT
XKECTKOCTH KOHCTPYKIIMHA, NMPOYHOCTH M JKECTKOCTH OCHOBAHMS, NPUPOJHOIO HANpsHKEHHO-

IIC(IJOPMI/IPOBaHHOF 0 COCTOAHHUA OCHOBAHHUA U IIOCICAOBATCIBHOCTH BBIIIOJIHCHHUA pa60T.
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IIpu mpoeKTHPOBaHUM OTPAXKACHUHN KOTIOBAHOB 00s3aTENBHO CIIEYET pacCMaTPUBATh BCE
KaK JIONITOBPEMEHHEIE, TaK ¥ KPaTKOBPEMEHHEIE IPOEKTHBIE CUTYAllMH U X CIICHAPUH.

11.3.7 Mopenu mis pacdera OrpaXIeHHH KOTJIIOBAHOB CIIEAYET CTPOMTh HA OCHOBAHUHU
tpeboBanmii CII 22.13330. Pacuersr medopmanuii MM BHYTPEHHHUX YCWJIMH B IIOAIOPHBIX
KOHCTPYKITUSIX AOIIYCKAaeTCsl BBIIONHATH IIyTEM pPEIICHUsS KOHTAKTHOHM 3aJayd WM YHCICHHOTO
MOJEJIMPOBaHMUs 3aJaddl CIUIOIMIHOM Cpenbl O B3aUMOJEWCTBHM OrpaXICHHS KOTJIOBaHA U
MIPUJIETAOMEro IPyHTOBOIO MacCHBa.

XapakTepHble pacyeTHbIE 3HAYEHMs] IMPOYHOCTHHIX U Ae()OpPMAalMOHHBIX XapaKTEPHCTUK
TPYHTOB CJIE€AyeT IPUHUAMATh B 3THX pacueTax B 3aBUCHMOCTH OT BHJa IIPEJEIBHOIO COCTOSHHS,
IUIsL KOTOPOTO MX IMPOBOJAT. PacyeTs! cieryeT BBITOIHATE C YIETOM STAlOB 3KCKaBalliy IPyHTA B
KOTJIOBaHE M IIOCJIEOBATEIbHOCTH YCTAHOBKH YAEP)KUBAIOIIMX KOHCTPYKIUH (aHKEpOB,
PacmopokK, JUCKOB MTEPEKPHITHH).

11.3.8 Ilpm mNpOEKTHPOBAaHMHM OTPAXICHUNA KOTJIIOBAHOB CIENyeT YYUTHIBATh
JIEHCTBYIOIMNE HAa HUX Harpy3Kd U BO3JIEHCTBUS, BO3HUKAIOIIKWE B YCIOBHSX CTPOMTENBCTBA U
SKCIUTyaTauuy (B TOM 4YHCIE OT CKJIaJUPOBaHMS MaTEpHAllOB U BeCa MEXAHHM3MOB), a TaKXKe
BO3JECHCTBHS OT O3JIEMEHTOB, ONHUPAIOINUXCS Ha MOANOPHYIO KOHCTPYKIMIO, WIH 3JaHUH H
COOpPY>KEHHH, paCIOJIOKEHHBIX B HETIOCPEACTBEHHON OJIM30CTH OT HEeE.

11.3.9 Ilpu anamize ob1mel yCTORIMBOCTH MTOATIOPHOM KOHCTPYKIIUU CIIEAYET MPUMEHSTh
pacueTHBIE INOAXOABI, H3NOXeHHble B 11.1. B oOs3arensHOM mopsiike IOMKHBL — OBITH
pacCMOTpEHBI INPOEKTHBIE CHUTYalldd, CBsi3aHHBlE ¢ 0O0muM casuroM (pucyHoxk 11.1) umm

OIPOKHJIbIBaHNEM (pUCYHOK 11.2B).
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a — VI KOHCOJIbHBIX CTEH; 06— JJISl CTEH € PAaCHOPHBLIM KpelJieHHeM; B — AJIA CTEH ¢ AHKEPHBIM
KpenJieHHeM

Pucynok 11.1 — Cxembl noTepH 00mel yCTOHYHBOCTH

11.3.10 I'my6uHa 3a1e1KH IOATIOPHOM CTEHBI HIDKE Ha KOTIOBaHA JOIKHA OBITh BEIOpaHa
TakuM 006pa3oM, 4ToObI paspylleHHe OCHOBaHHS IIPH IIOBOPOTE CTEHBI OBUIO HEBO3MOXHO.
HeBO3MOXHOCTE CXEM paspylleHHs, NpUBEJEHHBIX Ha pHCyHKe 11.2, ciemyer mpoBepsATh

pacdycToM.
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Pucynok 11.2 — Cxembl pa3pylieHHsI IPH HEAOCTATOYHOM 3a/ieJIKe OrPaKIEHHs KOTJI0BaHA

11.3.11 Pacgerom ciemyeT NOATBEPAMTH OTCYTCTBHE BO3MOXXHOCTH pa3pyLIEHHS
KOHCTPYKTHBHBIX 3JIEMEHTOB OrpakI€HHs KOTIOBaHA U yJepxuBaromux KoHCTpykiuii (STR) B
COOTBETCTBHH C paszenoM 15. IIpu 3ToM TOMmKHEI OBITh, KAK MEHEMYM, PaCCMOTPEHEI IIPOEKTHEIE

CHTYyalluH, IPUBEICHHBIC Ha pUCYHKe 11.3.

Pucynok 11.3 — TIpoexTHBIE CHTYallHH, COOTBETCTBYIOLIHE PA3PyLIEHHI0 KOHCTPYKTHBHBIX

3JIEMEHTOB

11.3.12 Ecnm orpaxparomas KOHCTPYKIHS KOTJIOBAaHA BOCIIPHUHHMAET BEPTHKAJIBLHEIE
Harpyskd, TO HeCyIlas CIIOCOOHOCTh IIO TPYHTY IOJDKHA OBITH IPOBEPEHA B COOTBETCTBHH C
tpeboBanusmu CIT 24.13330. IIpu STOM CleAyeT yYHUTHIBATE COOCTBEHHEBIA BEC OTPAXICHMS
KOTJIOBaHa, a IIpd aHKEPHOM KpEIUIEHHH — TAaloKe MOIONHHUTENBHYIO BEPTHKAIBHYIO

COCTaBJISIOINYIO YCHJIMH B aHKEPAaX B COOTBETCTBHU C pUCYHKOM 11.4,
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Pucynok 11.4 — PazpynieHne 0CHOBAHHS OT BePTHKAJIbHBIX HATPY30K HA Orpa’kAeHHe KOTJI0BAHA

11.3.13 IIpu mpoBeneHUHN PacueTOB OTPaXKICHUH KOTIOBAHOB CIIELYET BBIIOIHATE PaCUeT
Ha 0c000€ codYeTaHHe Harpy30K, BO3HHKAIOIIEE MPH CITyYaifHOM IepeyriIyOJIeHHUH KOTJIOBaHa HIIH
npu nepedope rpyHTa IpH YCTPOMCTBE 3eMJIHBIX OepM. B pacueTax pekoMeHIyeTcs IpUHUMATh
3HayeHue nepeyriyonenus He Mmenee 0,5 M. Pacyersr mms ocoboro codeTaHus Harpysok
BBITIOJIHSIOT TOJIBKO IO MEPBOM IpyIIe NpeAeNbHBIX COCTOSHHM C MIPHMEHEHHEM HOPMAaTHBHBIX
3Ha4YEHUH Harpy30K M XapaKTepHUCTHK rpyHTa B cootBeTcTBUH ¢ CII 20.13330.

11.3.14 B cinyyae HaiW4us B TEOJIOTHYECKOM pa3pe3e TIPYHTOB, NPOSBIAIONINX
My9UHHUCTHIE CBOMCTBa, Ha IIyOMHaX, MEHBIIUX TIIyOMHBI KOTJIOBaHA, B pacyeTax CleIyeT
YYUTHIBATh BIMSHHUE CHUJI MOPO3HOTO IIyYEHHUSI.

11.3.15 B cnydae HaxOXIOEHHS IOJ3EMHEIX BOJOHECYIIMX KOMMYHHUKAallMii B 30HE
aKTUBHBIX JedopManmii OT BIMSHHUSA YCTPOMCTBA KOTJIOBaHA CJENyeT BBIIONHATH pacyer
orpakaaromei KOHCTPYKIIMH Ha 0co00e COYeTaHHE Harpy3oK, BO3HMKAIOINEE IpH aBapUiHOM
nogbeMe monzeMHbix Boi (EXD): mns HanopHBIX TpyOONpOBOAOB — IO YpPOBHS HOABEMa Ha
3Ha4YEHHE Halopa Wi A0 IUIAHHPOBOYHOM OTMETKH 3€MIIH, JUIsI HEHAIIOPHBIX — JJO OTMETKH Bepxa
TpybompoBona. PacdeTsl mnms 0coboro codeTaHuss Harpy3oK BBITOJIHSIOT TOJIBKO IO IEPBOH
Ipynne TIpefeNbHBIX COCTOSHUH C IIPUMEHEHHEM HOPMATHUBHBIX 3HAYEHHH Harpy3oxk H

XapakTepucTuk rpyHTa B coorBercTBHH ¢ CIT 20.13330.

IIpumMedanus

1 Ilpu pacyere Ha ocoboe codeTaHHe HArpy30K, BBI3BAHHOE aBapMHUHBIM HapyNIEHHEM BOJOHECYIIUX
KOMMYHUMKaLlMi, THIPOCTaTHYECKOE NABICHHE MOXKET BO3HUKATH TOJHKO B IPOHMIAEMBIX IPYHTaX (IECKH, CYIECH,
rpaBUHHO-TaJIEYHUKOBBIE M TOPOICKUE HACHIIIH U JIp.) M HE MOXKET BOHHKATh B [NIMHUCTHIX IPYHTAX.

2 B cmyuae 0TCYTCTBHS HOACTHIAIOIMIETO BOAOYIIOPHOTO CIIOS IPH MPOPEIBE BOJOHECYINEH KOMMYHHKAIIMH
BOJIBI 6le}’T qwmx;'rponan, B HIDKCJICXKAIUE I'PDYHTHI, IIPH 3TOM pacnpeneiiATbCA IO IUIOIany. COOTBETCTBEHHO B
TaKOM Ciry4ae CJIEAYECT HE YYUThIBATh THAPOCTATHYECKOE AABJICHUE I10 BCEH BBICOTE CJIOS IIPOHHUIIAEMOr0 I'PYHTa HHXE

NOTEHLUHAIIbHOI'0O MECTa MPOTEYKH, 4 OTPAHNYHNBATH 3TY BBICOTY 3HAYCHHUEM IIOpAOKaA 3-10 m.
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11.3.16 Tlpu ycTpoiicTBe TpaHIIEHHBIX CTEH CJIEOYeT NPOBEPATH pacdyeToM (B Cllydae
OGeTOHHpOBaHUS Cpa3y HECKONBbKMX COJIOKMPOBAaHHBIX 3axXBaTOK) MM INOATBEPXKIATh
COIIOCTaBUMEBIM ONBITOM YCTOMYHMBOCTH CTE€HOK TpAaHIIECH, 3alOJIHEHHBIX THKCOTPOIIHBIM
pactBopoM. IIpyd BBHIIONHEHWM TaKUX pPacdyeTOB CIEAYeT YYMUTHIBATh HAIHMYME HArpy30K
TEXHOJIOTHYECKOT0 000pYIOBaHHS, a TAKOKE 3AaHUH U COOPYKEHUH BOIU3U TpaHIIEH.

11.3.17 3HayeHus NpPENENHHO IOIMYCTUMBIX JeGopMaluii OrpaxIeHui KOTIIOBaHOB
CIIelyeT YCTaHABIIUBATh C YYETOM IpeIeNIbHO JOIMyCTHMBIX eopMaliuii OKpy KaroImel 3aCTpOHKI
(cMm. 9.9).

11.3.18 OrpakaeHus KOTJIOBAaHOB, yCTpanBaeMbIe CIIocOOOM «CTeHa B TPyHTE», Hauboiee
PallMOHAIBHO IPEyCMaTPUBATh IIPU CTPOUTENIBCTBE:

- B CJOXHBIX HHXEHEPHO-TEOJOTMYECKHMX M THAPOreOJOTHYECKHUX YCIOBHAX, IIPH
BBICOKOM YPOBHE IOI3EMHBIX BOT;

- B YCIOBUSX IUIOTHOM TOpPOJCKOHM 3acTpoiikyu BOJIM3M CYIIECTBYIOIMX 3/aHMH,
COOpYKEHUHU U MOA3EMHBIX KOMMYHHKAIIHH;

- IOJ3EMHEIX COOPYXEHHUH CIocoO0M «CBEpXY-BHHU3N.

[IpoexTHpoBaHHE KOHCTPYKIHH, YCTpaMBaeMBIX CIIOCOOOM «CT€Ha B TIPYHTEM,
PEKOMEHIy€eTCsI BBIIOJHATH C YYETOM IIOJIOXKEHHH CTaHJapTa OpraHu3anus [5].

11.3.19 Ilpu mpoeKTHpOBAaHUM OTPAXKACHHUH KOTIOBAaHOB, KOIZA CTPOMTEIHLCTBO MOXET
OKa3aTh HETaTHBHOE BIHMSHHE Ha ONHM3IIeKallue 3JaHUS, HEOOXOOUMO YYUTHBAThH (haKTOp
BO3MOXXHOM IPHOCTAHOBKH CTpOUTENbCTBA. COOTBETCTBEHHO BCE IPOMEXYTOYHEIE CTaJIHMH
BO3BEICHUS ITOA3EMHOIO COOPYKEHHUS HEOOXOOUMO IIPOEKTHPOBaTh C YYETOM pPAacCyeToOB IIO

BTOpOﬁ rpynane np€acibHbIX COCTOSIHHUH.

11.4 TIpoexTHpOBaHHE YACP:KHUBAIMMUX KOHCTPYKIUH

11.4.1 OrpaxnaeHus riry00KHX KOTIOBAaHOB CIEAYET, KaK IMPaBUIIO, 3aKpEILIATh OJHUM HIIH
HECKOJIBKMMH SIpyCaMH T'PYHTOBBIX aHKEPOB, BPEMEHHBIX PAaCIOPOK HIIA IOCTOSHHBIX JHCKOB
nepeKphITui. YHuCio spycoB M KOHCTPYKTHBHBIE IIapaMETphl YAEPXKHUBAIOIIUX KOHCTPYKIHM
CIIEyeT ONpeNeNsATh pacueToM B 3aBUCHMOCTH OT IJyOHMHBI KOTJIOBaHA, KOHCTPYKLHH
OTpaXkJACHUsI, TPYHTOBBIX YCIOBHH U YCIOBUN OKPYXAIOIIEH 3aCTPOUKH.

11.4.2 VYcunus B yInepXHBAIOMUX KOHCTPYKIMSAX CIEAYyEeT ONPENENATh HA OCHOBAaHHH
COBMECTHOTO pacyeTa OrpaXIe€HHs KOTIOBaHA U NPHJIErAlOIIEro MaCCHBa IPyHTa B COOTBETCTBUH
¢cll.2.

11.4.3 IIpoexTupoBaHHE YyIEPKHUBAIONIMX KOHCTPYKIHMH C IPUMEHEHHEM TIPYHTOBBIX
aHKEPOB CJIEIyeT BHIIOIHATE IO pa3zeny 12.

11.4.4 BpemeHHbIE pacCHOpPHBEIE CHCTEMBI MOIYT COCTOSTH H3: COOCTBEHHO
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TOPU30OHTAIBHBIX WJIM HAKIOHHBIX paclopoK, OOBS30YHBIX IIOSCOB, IOJIEPIKHUBAIOIIMX
BEPTHKAIBHBIX OITOP, CBSI3€H JKECTKOCTH.

IIpu pacdeTe 31€MEHTOB BPEMEHHOM PaCIOPHOM CHCTEMBI HEOOXOAMMO YUHUTHIBATE:

- MPOCTPAHCTBEHHOE IIOJI0KEHUE SJIEMEHTOB CHCTEMBI,

- HaKJIOH PacIOPHBIX 3JIEMEHTOB CUCTEMBI;

- KOHCTPYKTHBHYIO CBS3b PacHoOpoOK C OTpaXIEHHEM KOTJIOBaHA M KOHCTPYKLHMSIMH, B
KOTOpBIE OHU YITUPAIOTCS,

- TeMIIepaTyPHO-KIIMMaTHIECKIE BO3IEHCTBHS;

- HAJIMYUE CITyYalHBIX TPOTHO0B U SKCIIEHTPUCUTETOB.

11.4.5 PacyeT u MpOEKTHPOBAHUE METAJUIMIECKUX 3JIEMEHTOB PACIIOPHBIX CHCTEM CIIEAYET
BBIIOIHATH B cooTBeTcTBHH ¢ CII 16.13330, a xene306eToHHBIX 3meMeHToB — o CIT 63.13330.

11.4.6 PacmopHyio cHCTeMY CIeIyeT BbIOMpaTh HCXOXs M3 TpeboBaHH OOecreYeHHs
MPOYHOCTH ¥ YCTOHYHMBOCTH OrpaXJaromed KOHCTPYKIHMM KOTJIOBaHa, a TaKKe C YYEeTOM
HENPEBBIIIEHUS MPeIeIbHO AOIYCTUMBIX Je(opManuii COOpYyKEHUH OKPYKarOIlel 3aCTPOMKH U
HHXEHEPHBIX KOMMYHUKALIUH.

11.4.7 Ilpu mpoeKTHPOBAaHUH PACIIOPHBIX CHCTEM KOTJIOBAHOB B IPOEKTHBIX CHTYallUsX,
KOTJlJa OTMETKH BepXa IMOANOPHBIX CTEH MM IOBEPXHOCTH IPYHTa CYINECTBEHHO Pa3lIMYaroTCs B
mpefenax CTPOMTENbHOM IUIOMIAAKH WM €CTh OTJIMYMSA B TIEOJIOTHYECKOM CTPOCHHH Yy
IPOTHBOIIOJIOKHBIX T'PAHMI] KOTIOBaHA, PacdeT CleNyeT IIPOBOJHUTH C NPUMEHEHHEM MOJENEH,
YUUTBIBAIOIMUX OTCYTCTBHE CHMMETPHH.

11.4.8 YcToHumBOCTh KaK pacllOPHOH CUCTEMEI B LIEJIOM, TaK M €€ OTHEIIBHBIX 3JIEMEHTOB
JOJDKHA OBITH oOecliedeHa pacdyeToM. YCTOMYHMBOCTD 3IIEMEHTOB PAaCIOPHOM CHCTEMEBI CIIENYET
MIPOBEPSATH PacYeTOM Ha IPOAOJIBHO-IIONEePEYHbIN H3rub ¢ yueToM TpeboBanuii 11.4.5.

Jlns yMeHbBIIEHUS CBOOOIHOM JUTMHBI 3JIEMEHTOB PacCIOpPHOM CHCTEMBI B IIPOEKTE, IPH
HEOOXOIMMOCTH, CIEAyeT MpeXycMaTpUBaTh YCTPOMCTBO BPEMEHHBIX BEPTHUKAIBHBIX OIIOD MM
JOTIOJTHUTENBHBIX CBSI3CH.

11.4.9 Tlpu mpOEKTHPOBAaHHH BPEMEHHBIX pPACIOPHBIX CHCTEM TpeOyeTcs BBHINOIHATH
pacyeTsl IS CIIEHapHEB, COOTBETCTBYIOMMX KaK CTaJAMsM KCKaBalliU KOTJIOBAHA, TaK M CTaIUAM
JIEMOHTa)Xa PaCIOPOK IOCJIE BO3BEACHHUS IIOCTOSTHHBIX KOHCTPYKIUH.

11.4.10 OGBs30YHBIE IIOSICA PACIIOPHOM CHCTEMBI CIEAYET DPAaCCUMTBIBATE Kak
MHOTOIPOJIETHEIE OajIki C IOJATIMBBIMH OINOpPaMH B MECTax pAacIOJIOXEHHS PaCIOpPOK HIIK
HaKJIOHHBIX ITOAKOCOB. IIpOEKTHBIE pemeHus OOBI30YHBIX ITOSICOB JOJDKHBI IPELyCMaTpHUBAaTh

HaOEXHYIO CBA3b PACIOPHBIX 3JIEMEHTOB C OTPAXICHUEM KOTJIIOBAHA.
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11.4.11 Tlpu IPOEKTHPOBAHHH PACIOPHBIX CHCTEM CIELYET YYUTHIBATH TEMIIEPATyPHO-
KIMMaTAYECKUEe BO3JCHCTBHUs. PacyeTHBe 3HA4YEeHHS TEMIEPATypHBIX BO3IEHCTBHI CIEmyeT
ompeznenars B coorBercTBum ¢ CIT20.13330.

11.4.12 Jlns IpoeKTHPYEMOTo HOA3EMHOIO COOPYKEHHS 3-H re0TeXHMIECKOH KaTeropuu
CIIEMYyET IIPOBOAUTH pacyeT Ha aBapHMHBIM BBIXOJ M3 CTPOS OTHOro U3 anementoB EXD. s
0COD0 OTBETCTBEHHBIX 3NEMEHTOB DPACIIOPHOM CHCTEMBI, BBIXOJ M3 CTPOS KOTOPBIX MOXET
NpPUBECTH K KaracTpOQMYECKMM MOCIENCTBHSIM, B IIPOEKTEe CIIEAyeT MpeayCMaTpHBaTh

IIPEAITACHIBAIOIINE MEPOIIPHUATHS, HCKIIFOYAOIIHE TaKyIO BO3MOXHOCTB.

12 IIpoekTHpPOBaHHE IPYHTOBBIX AHKEPOB

12.1 TlomoskeHHs HACTOSINEro pasielia OTHOCATCA K NMPOEKTHPOBAHHIO BPEMEHHBIX U
IIOCTOSIHHBIX I'PYHTOBEIX aHKEPOB, IPUMEHSAEMBIX IS PELICHHS CIIEAYIONIMX 3a1ad:

- yAep:KaHHe ITOIIOPHBIX KOHCTPYKIIHA;

- o0ecrieueHre YCTORUYMBOCTH OTKOCOB, KOTJIIOBAHOB H BHIPaGOTOK B IPYHTE;

- BOCIIPDUATHEC CUJI BCILJIBITHS, ﬂeﬁCTBYIOLHHX Ha IIOA3E€EMHBIE COOPYKCHHUS.

IIpuMeganus

1 I'pyHTOBBIE aHKEpHI, KaK NpaBHJIO, NMPHUMEHMMBI B IPYHTaX BCEX BHIOB, 33 MCKIIOYEHHEM CIaGbix
TJIMHUCTEIX, OPraHO-MHHEPAIBHBIX U OpPraHUYECKHX.

2 Ha ropOACKMX TEpPUTOPHMAX B YCIOBHSX CTECHEHHOM 3aCTPOMKM TP YCTpOMCTBE KOTIOBAHOB
PEKOMEHIYeTCs MPUMEHATE BpEMEHHBIE aHKEPBI C U3BJIEKaeMO CBOOOHOM TATOA.

3 TlocTosHHbIE aHKEPEI MOTYT ObITh NPMMEHEHBI JUIA 3AIUTHl COOPYXKEHHMI OT BCILIBITHS, B KaueCTBE
ONON3HEYIEPXMBAIOIINX KOHCTPYKLMHA, @ Takke B NMPOYMX CHUTYalUiX, KOTZJa YCTPOMCTBO MHBIX yAEPXKHMBAFOIIMX
KOHCTPYKIMI HEBO3MOXXHO WIIH HEXXeJIaTebHO.

122 Jlns cucteM aHKEpPOB M OTAENBHBIX AHKEPOB HEOOXOMMMO PacCMATPHUBATEH
CIEOYIOIIHUE NIPECACIBHBIC COCTOSHUA U UX COYCTAHHA:

- OOPBIB TSTH WK pa3pyIIEHHUE TOJIOBHOM 9acTH aHKepa,

- neopMaIust Wi KOpPO3Hs I'OJIOBHOM 4acTu aHKepa,

- paspyIIeHHE 110 KOHTAKTy KOPHS MHBEKIIMOHHOTO aHKepa C TPYHTOM;

- Pa3spyILICHHE CHCIUICHHS TATH MHBEKIIMOHHOTO aHKepa ¢ MaTEPHAIOM KOPHSI;

- pa3peIB TATH aHKEPa,

- oTeps oOImel yCTONYIMBOCTH COOPYIKEHHS BMECTE C aHKEpaMu,

- ocnableHHe HATHKEHHS aHKepa 3a CYET OONBIIHNX IIEpEMEIEHUI TOJIOBHOM YacTH,
ITOJI3YyYECTH H PENAKCAI[UN HAPSHKEHHIA;

- paspylleHHe KOHCTPYKIMHM, BEI3BAHHBIX aHKEPHBIMH YCHIIHSIMU;

- B3aUMOJICHCTBHE Irpynrn aHKepoB C€ TPYHTOM OCHOBaHHMSA H IPUMEBIKAIOIIAMH

COODPYKEHHSIMH.
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12.3 TIpu BBEIOOpE NpPOEKTHBIX CHUTyallMifi M CIEHApHeB, IS KOTOPHIX HE0OXOIHUMO
BBINIOJIHATH PacyeThl, CIIeIyeT YIUTHIBATh:

- BCE OCOOEHHOCTH BO3BEIECHMS COOPYXEHHS H IOCIENOBATENbHOCTH CTPOUTEIBHBIX
pabor;

- BCE OXHMIAEMBIE CHUTyallMH, BO3HUKAIOIIME B IPOILECCE SKCIUIyaTallUd ITOJ3E€MHOTO
COOpY>KEHHUS;

- BCE MPEIENbHBIE COCTOSHUS, YKa3aHHBIE B 12.2, a Takke UX COYETaHUS;

- IPOTrHO3MPYEMBIE YPOBHH ITOJ3EMHBIX BOJI, @ TAK)KE HAIIOPHI B HIDKHUX FOPH30HTAX;

- BO3MOXXHOCTB TOrO, YTO YCHJIHME IIPEIBAapHUTENBHOIO HATSHKEHHsS M Harpyska IpH
HCIBITAaHUM MOTYT OKa3aThCs BHIIIE IPOEKTHOM HAarpy3KH Ha aHKED;

- ITOCIIEACTBHUS BBIXOJIa M3 CTPOs Jt060ro ankepa (ocoboe coueTaHue Harpy3okK).

12.4 TIpm NpOEKTHPOBAaHUM I'PYHTOBBIX AHKEPOB CIIEAYeT YYHTHIBATH BCE MPOLECCHI B
MacCHB€ TIDYHTa, KOTOpBIE MOTYT INPHBECTH K CHIDKEHHIO HECyImed CIOoCOOHOCTH aHKEpOB
(BOZIOIIOHM)KEHHUE, YCTPOUCTBO IOI3EMHBIX BHIPAOOTOK, BUOPAIIMOHHEIE BO3IEHCTBHS H TID.).

12.5 B o0cobBIX cily4Yasx IpH IPOBEIECHHH HHXXEHEPHO-T€OJIOTHYECKHX H3bICKAHHUIM
CIIEAyeT IpeNyCMaTpHBaTh BBIIONHEHHE Ppa3BEIOYHBIX BBHIPAOOTOK B 30HE IIPEAIIONIAracMoro
PacIoNOXeHHs: KOPHEH aHKEpoB. JTO HEOOXOOMMO IPH CHIBHOM pa3IMYMU TE€OJIOTHYECKHUX
YCIOBHH B 30HE YCTPOMCTBa KODHEH aHKEpOB (OCOOEHHO IpH HX YCTPOMCTBE y CKIOHOB H
OTKOCOB), a TaKxke IIpu 60JIBINOH AMHe aHKepoB (TpoeKiws B miane 6oiee 25 M).

12.6 JIna npenBapHTENbHO HaNpsHKEHHBIX aHKEPOB TOJIOBHASA YacTh aHKeEpa JOJDKHA
JlaBaTh BO3MOJXHOCTH HATSDKEHHUS IPSOU WM CTEPXKHS, IPOBENEHHUS HCIBITAHWA HAarpy3Koi,
¢uxcamuu u, ecnu moTpebyeTcs IO MPOEKTY, OCTablieHus, CHATHS HAUPSKEHHS ¥ IIOBTOPHOTO
HaTsKEHUS.

12.7 AHTHKOPPO3HOHHYIO 3aIIUTy aHKEPOB CO CTAIBHOM TATOM CIEAYET IPOEKTHPOBATH C
Y4ETOM arpecCHBHOCTH IIOJ3EMHBIX BOJ M IPYHTOB. B KauecTBe CpeICTB aHTHKOPPO3HOHHOU
3aI0UTEl BO3MOXXHO MCIIOJIb30BaHHE 3alIUTHOM OOOJIOYKM WIIM YBEIIMYCHHE CEYECHHsS TATH C
YYETOM pa3BUTHA KOPPO3HMH B 3aBUCHMOCTH OT CPOKa 3KCILTyaTaI[iy aHKepa.

12.8 Ilpu NpoeKTHPOBAaHUHE aHKEPOB CIEAYET IPEXyCMaTPUBATh [UIAHY M YroJl HAKIOHA
AQHKEPHOM TATH TaKKM 00pa3oM, YTOOBI BEIIOIHSUIIUCEH CIECAYIOIIHE YCIOBHS:

- aHKCpHOE YCHJIME HOJDKHO IIEpElaBaThCsi Ha OCHOBAaHHE HAa TAaKOM pAacCTOSHHH OT
YAEpXKHBAaCMbIX KOHCTPYKIMHA M MacCHBa IPyHTa, YTOOBI HE CHHXKAJIAaCh YCTOWYMBOCTH MaCCHBa
OT JaHHOI'O BO3/ICHCTBHS;

- QHKEPHOE YCHJIME NOJDKHO IIEPENaBaThCi Ha IPYHT Ha JAOCTATOYHOM DPACCTOSHHH OT
CYIIECTBYIOIMX (YHIAMEHTOB H COODY)KEHHH BO H30exaHHe IJHOOBIX HeONarOnpUATHEIX

BO3JICHCTBHII;
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- HeobxomuMo H30erarh HEeONArONMPHATHOTO B3aUMOAEHCTBUS MEXAy OiH3KO
PacIIONOKEHHBIMHY 33JIEIKAMHU TAT (KOPHIMM) aHKEPOB.

12.9 B mpoekTax aHKEPHBIX KpeIIeHHH PeKOMEHIyeTcs IpexycMaTpuBaTh COOIIOAEHHE
CIEAYIOIMX YKa3aHUM:

- rIIyOMHa OT IIOBEPXHOCTH IPYHTA J0 Hadaiia 3a/IeKy (KOpHsI) aHKEpOB HODKHA OBITH He
MeHee 4 M;

- PacCTOSIHHE B CBETYy MEXIy aHKEpOM U (pyHIaMEHTOB ONM3IIEKaIIMX 3[aHHK TOJDKHO
OBITH HE MeHee 2 M, [l HH)KEHEPHBIX KOMMYHHKaNui — He MeHee 1 M;

- PaCCTOSTHHE MEXIy aHKEpaM¥ B 30HE PACIIONIOXXEHHUS UX KOPHEH NOIKHO OBITH HE MEHEE
1,5 M. Ilpy MeHBIIMX DACCTOSHHSX MEXJIy OrOJOBKaMM aHKEpPOB clefyeT obecrneuuBaTh
PEKOMEHIyeMOe MHHHUMAJIFHOE PAacCTOSHHE MEXAY KOPHSAMH, H3MEHsd yroj HakiiOHa aHKEpPOB
WM UX JUIAHY;

- €CIIM PacCTOSHHME MEXIy KODHAMH aHKepoB MeHee 1,5 M, HEoOXOIMMO B IPOOHBIX
ucnerranusx (12.18) mpoBOAKTH ONMBITHYIO IPOBEPKY Hecymnel CIOoCOOHOCTH aHKEPOB INpPH HX
TPYIIIOBOM HCIBITAHUH B KOJIMYECTBE TPEX UM IISATH;

- cunexayer m3berath yCTpOMCTBa KOpHEH aHKEPOB IOJ (QyHIaMEHTaMH IEHUCTBYIOIMX
30aHUH M COOPYXXEHMH, a Takke II0J BONOHECYIIHMH M HHBIMH KOMMYHUKAallUsIMH,
YyBCTBHTENBHBEIME K JedopManusM. B ciydae ecnu 3T0 HEBO3MOXXHO, PacCTOSHHE B CBETY OT
KOpHS aHKepa 0 (yHIaMEHTOB COCEHUX 3JaHUH MM IOA3EMHEIX COOPYXEHHH 1 BOJOHECYIUX
KOMMYHMKAIFH JOJDKHO GBITh HE MEHee 4 M B [JIMHUCTHIX IPYHTAX U HE MEHeE 6 M B IIECUAHBIX U
CyIECUaHbIX TpyHTaX. VICKIIOUYEHHE COCTaBISIOT COBPEMEHHBIE 3/aHHS Ha IUIMTHBIX WU
CBaliHBIX (YHIAMEHTAaX, KOMMYHHKAI[MX B 3aIUTHHIX 000JOYKax H JAPYIHE COOPYKEHHS H
KOMMYHHKAI[AH, MaJIOYyBCTBUTEIIBHEIE K JIOKAIBHBIM e OpMaLusiM;

- cB0oOO/IHAs JJIHHA TATH aHKepa JOJDKHA HEe MEHee 4eM Ha 1—2 M BEIXOIHTH 3a IPEEIIbI

MPU3MbI aKTUBHOTO JI@BJIEHHs (AKTUBHOU 30HBI) B COOTBETCTBUH C PHCYHKOM 12.1.

BSOS
SRPD

TpaHuua aKTMBHOI 30Hb!
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12.10 B mpoekTe aHKEpHOrO KpPEIUICHHS AOJDKHBI OBITH 3aJaHbl pacdeTHhIE 3HAYCHHS
Harpy3o0K Ha aHKEpHI, II1ar aHKEPOB B TOPU30HTAIIEHOM ¥ BEPTHKAIHHOM HAIllPaBJICHUSIX.

12.11 Ilpu NpOEKTHPOBAHHH AHKEPYEMOTO COOPYXXEHHs Harpy3Ky Ha aHKEp CIEeAyeT
paccMaTpHBaTh Kak HEGIaronpusITHOE BO3IEHCTBHE.

12.12 Ilpu BBOIONHEHWH pacdyeTOB aHKEPYEMBIX KOHCTPYKIMU clexyeT BHIOHpaTh
Haubosee HEOIAronpusATHOE COUYETAHHE MHHUMAIBHON M MaKCHMAaJIbHOM KECTKOCTH 3JIEMEHTOB,
MOJIETTUPYIOIUE aHKEPhI C MUHUMAJIbHBIM U MaKCHMAJIBHBIM IIPEIBAPUTENBHBIM HaTSKEHHEM.
Ilpy HazHa4eHHWH >KECTKOCTH 3JIEMEHTOB, MOJEIUPYIONIMX AaHKEPHI, CIEAyeT YYMTBHIBATH HX
ITOJIaTJIUBOCTh, & TAK)KE IPEIBAPUTEILHOE HATSDKEHHE.

12.13 PacuetHyro Harpy3ky Ha aHkep Py, NpUMEHSEMBIM I yACpP)KaHUS OTpaXKICHH
KOTJIOBaHa, MJONYCKAeTCs ONpEeAeNsITh Ha OCHOBAaHMHM pEIICHHS KOHTAKTHOHM 3aJaud
B3aMMOJEUCTBUS TNOAIOPHOM KOHCTPYKIMHM M IIPUMBIKAIOIIEr0 MacCHBa TIpyHTa C Y4YETOM
CTaIMHHOCTU pa3paboTKH KOTJIOBaHA U YCHIIMS HATSHKEHHS aHKepa UM C NIPUMEHEHHEM METOAa
KOHEYHBIX 3JIEMEHTOB.

12.14 JIns OypOUHBEKIMOHHBIX ¥ BHHTOBHIX aHKEpPOB HOPMAaTHUBHOE 3HAYECHHE
COIIPOTHUBJICHHS BBIICPIHBAHUIO R,k (HECyIe# CrIOCOOHOCTH IO TPYHTY) CIEIYET OIpEeNeNiaTh Ha
OCHOBaHWH pe3ylbTAaTOB IMPOOHBIX CTATHYECKHX MCIBITAHWN WM CcollOcTaBUMOro omsita. Ha
IIpeIBapUTEIHHOMN CTaIUH IMPOECKTUPOBAHUS 3HAYEHUE Ry ) JOIIyCKAETCA Ha3HAYaTh HA OCHOBAHHHU
pacyeToB.

12.15 PacueTHas Harpy3ka Ha aHkep P4, KH, He HomKHA IpeBhIaTh paCYETHOIO 3HAYECHHUS
COIIPOTHBIICHUS aHKEPA BBIIEPTUBAHUIO Ry 4, KH:

Pa<Ragd, (12.1)
rae Raq cnenyer onpenensaTs no Gpopmyie:
Rad=Rak Ma. (12.2)

B ¢opmyne (12.2) y, — 4acTHbIE KO3()(PHUIMEHT HAIEKHOCTH IO COIPOTUBICHHIO VIS
aHKEpOB, YYMTHIBAIOINUIM BO3MOXHBIE HEONAaronpuUsTHBIE OTKJIOHEHMS U yCIOBUS paboTHI, a
TaKKe CTENEHb OTBETCTBEHHOCTH BBIX0OJIa aHKEPA U3 CTPOS, IpUHUMaeMbId 1o Tabmune 12.1.

IIpuMedaHnue— Dakruaeckd ko3pPUIMEHT HANEKHOCTH Y, — YACTHBINA KO3(QQUUUEHT MOJECIH U
npeAcTaBisieT coboif mpousBemeHue kodddunueHra ycmoBudl paboThl M K03(h¢HLMEHTa HAAEKHOCTH IO

OTBETCTBCHHOCTH.

12.16 Ilpm mpOeKTHPOBAaHWH KOHCTPYKIIMM AHKEPHOHW TSTH MHHHUMAIBHO TpebyeMyio
pacyeTHYIO IPOYHOCTH TATH Ha pa3phiB Riq4 (Hecymas ciocoOHOCTh aHKepa IO MaTepually TATH,
kH) cnexyeT onpenenaTs #3 COOTHOIIEHUS

Ra,d SRt,d/ Ya.ts ( 1 23)
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IrZie 3Ha4YeHue R, 4 caenyeT onpenensts pacdeToM B cootBercTBHE ¢ CIT 16.13330;

Yar — 4YacTHbIA KO3(Q(QUUHEHT HANEXKHOCTH II0 CONPOTUBICHHIO MaTepuana TATH aHKepa,

IIPUHUMAEMBI B COOTBETCTBUH C Tabnuueit 12.1.

Ecmu Tsara aHKEpa IMOABEPracTCsa UCIBITAHUAM Ha PaACTAKECHHE, TO Rt,d CIIEOYET Ha3sHAa4YaTh

[0 pe3yiabTaTaM MCHBITAHUH, IIPH 5TOM JIOIyCKAaeTCs NIpPUHHMAaTh B cooTHomeHuH (12.3)

Ya,t= 1 ,05 .

Tabauma 12.1

Tum ankepa MunuMansHOe 3HavyeHHe KoddduimenTta
HaJIe)KHOCTH

Ya Ya,t

BpeMenHBIe aHKEPEI CO CPOKOM CITyXOBI MeHee 6
MEC — B CIIy4ae, KOIJia pa3pylLIeHHEe aHKepa He
BBI3BIBAET ONIACHBIX ITOCIICACTBHI I
OKpY>Karollel HHPpacTpyKTYphI U JIroei 1,40 1,05

BpeMeHHBIE aHKEPEI CO CPOKOM CITyKOBI 10 ABYX
JIeT — B CIy4ae, KOrzla pa3pylIeHue aHKkepa He
BEI3BIBAET ONACHBIX IOCIIEIACTBUH IS
OKpYy>Karomme# HHPpacTpyKTypHI U JIIOAeH 1,50 1,10

ITocTosiHHEIE U BpeMEHHEIEe aHKEPHI C JTHTEILHEIM
CPOKOM 3KCILTyaTalliy — B ClIy4ae, Koraa
pa3pylIeHHe aHKepa CBA3aHO CO 3HAYUTEILHEIM
PHCKOM AT OKpYyXKaromeit HHppacTpyKTyphI U
0€e30IacHOCTH JIIOAEH 1,75 1,15

12.17 B npoekTe aHKEpHOTO KpEIUIEHHs IOJDKHBI OBITH IPEIYCMOTPEHBI TPEOOBAHHUS TI0
IIPOBENEHHIO IPOOHBIX, KOHTPOJIBHBIX U IPUEMOYHEBIX MCIIBITAHUH aHKEPOB.

12.18 IIpoOHBIE HCIBITAHUS CIENYET IPOBOMUTD IS OIPEAEIICH S HECYIIEH CIIOCOGHOCTH
aHKEepOB B HaubOJiee XapaKTEPHBIX C TOYKH 3PEHHUS TIEOJOTHYECKOr0 CTPOEHHS MeCTax Ha
MaKCHMaJIbHO BO3MOXXHYIO Pa3pylIarollyl0 Harpy3Ky, ONpENeNseMyl0 MPOYHOCTBIO TPYHTA KA
MaTepuana aHKepa.

12.19 KoHTponbHBIE HCIOBITAHHS aQHKEPOB CIEAYeT MpPOBOAUTH M IIPOBEPKH
NIPaBUIBHOCTH MPHHATBIX B IPOEKTE KOHCTPYKIMM M TEXHOJOIMH YCTPOMCTBa aHKEPOB Ha
Harpy3ky, B 1,40—1,75 pa3a npeBhIIAONIyr0 pacyeTHYIO Harpy3Ky Ha aHKEp B COOTBETCTBHH C
tabmuneit 12.1.

Yucno KOHTPONBHBIX MCIBITAHHN PEKOMEHIYETCsl Ha3HAa4aTh B CIEMYIOINEH MPOIOPIHH
OT 00IIEro ymcia aHKepOoB:

- 10 50 ankepoB — 10 %;

- 1o 100 anxepoB — 7 %;
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- cpiie 100 anxepoB — 5 %.

Yuciio KOHTPOJBHBIX HCHBITAaHUH NODKHO OBITH HE MEHee TpexX OIS KaXIOro spyca
aHKEpPOB IIPM YCIOBHHM HaXOXXICHHUS KOpHEH aHKEpOB B OJHOM MHXEHEPHO-TEOJIOIHMYECKOM
3JIEMEHTE.

12.20 IIpuemoYHBIE HCHIBITaHUS AHKEPOB IIPOBOMAT B XON€ HATSHKEHHS AaHKEPOB VIS
IPOBEPKM HMX 3KCIUIyaTAal[HOHHOM IPUIOAHOCTH Ha Harpy3ky, B 1,25 pa3a IpeBBIIAIOIIYIO
pacyeTHyIO Harpy3Ky Ha aHKep. [IpueMoYHbIe HCIIBITaHUS CIIEAYET IIPOBOJUTH IS BCEX aHKEPOB,
KpOM€ TeX, Ha KOTOPBIX OBLIN MPOBENEHB! KOHTPOJIBLHBIE HCIIBITAHUS.

12.21 Ilpu ycTpoHCTBE M3BIEKAEMBIX aHKEPOB HEOOXOAMMO IPOBEICHUE HE MEHEE JBYX
HCIIBITaHUH Ha BO3MOXKHOCTD M3BJICYCHUSI CBOOOIHON TATH aHKEPA.

12.22 IlpoBemeHue paboT IO YCTPOWCTBY aHKEPOB IIOJ OKCILUIyaTHPYEMBIMH
COODYXECHMSMH WM TOA3EMHBIMH KOMMYHHKAallUsSIMH JIONyCKAaeTcss INpd 00sA3aTeIbHOM
BBIIIOIHEHUY I'€OTEXHHUYECKOI0O MOHUTOPHHTA B COOTBETCTBUH C paszenoMm 10.

12.23 Ilpu sKcmayaTanyuy IOCTOSHHBIX T'DYHTOBBIX aHKEPOB CIIEAYET, a BPEMEHHBIX —
PEKOMEHIYETCsl MIPEIyCMOTPETh B COCTaBE MOHUTOPHHIa KOHTPOJIb 3a 3HAYCHUSAMH YCHIIHH B
aHKepax.

12.24 TIpu npoeKTHpOBaHUM HEHANPATaeMBIX aHKEPOB, IPUMEHIEMBIX Ul OOecIIeueHHs
YCTOMYMBOCTH COOPYXCHHS OT BCIUIBITHS, CIEAyeT pYKOBOIACTBOBaThCs yKaszaHusMu CII

24.13330, oTHOCAIIMMHCS K IPOEKTHPOBAaHMIO CBaii, paboTaloIMX Ha BHAEPrUBaIOIIHE

HarpysKu.

13 IlpoexTupoBaHHe GyHAAMEHTOB B IIy0OKHX KOTJIOBaHAX

13.1 TpeboBaHHs HacTOAMmIEro pa3fena pacIpOCTPAHSIOTCS Ha IPOEKTHPOBAHHE
(GyHIaMEHTOB 3[aHUM U COOPYXECHHM C MHOTO3TAXHOW ITOA3EMHOM YaCTHIO, YCTPAaHBAEMBIX B
IIIyOOKHMX KOTJIOBaHAX OTKPBITHIM, HOIY3aKPHITHIM MM KOMOMHHPOBAHHEIM CIIOCO0AMH, a TaKKe

ux ocHoBaHUH. K rirybokxuM oTHOCSATCS KOTJIOBaHBI IyOHHO# OoJiee 5 M 6e3 yyeTa mpHsIMKOB.

ITpumedaHue— KombunupoBanHslii ciocob mpeanonaraeT 0THOBPEMEHHOE CTPOUTENLCTBO MOA3EMHOM
YaCTH II0JIy3aKpHITBIM CIIOCOOOM (10 CXeMe «CBEpXY-BHU3») U Ha3eMHOM YacTH (M0 TPaOWIMOHHOM CXeMe «CHH3Y-

BBEPX») HIIM MO 00mIel cxeMe «BBEPX U BHU3Y.

13.2 IIpoexTupoBaHHE OCHOBaHHH M (PyHOAMEHTOB B IIIyOOKHMX KOTJIOBaHAX CIIEHYeET
BBIIIOJIHATE B COOTBETCTBHH C TpeboBanusmu CII 22.13330, CIT 24.13330 u HacTosImero pasziena.

13.3 IIpu npoexTupoBaHUH (HYyHIAMEHTOB B IIyOOKHX KOTJIOBaHAaX CIIEAYET YIUTHIBATE:

- BO3MOXHOCTh M3MEHEHHS (H3UKO-MEXaHHYECKHX XapaKTEPHCTHK TPYHTOB IPH HX
BCKPBITHH 3a CYET pasrpy3KH, MEXaHWYECKHMX BO3ACUCTBHUH, 3aMauyMBaHHUS aTMOCHEPHBIMHU

0CaJKaMH, IIPOMOPaKUBAHHUS;
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- pasnMyMe B XapaKTEPHBIX DacUETHBIX 3HAYEHHAX IEe(POPMAMOHHBIX XapaKTEPHCTHK
TPYHTOB IIPH MX pa3rpy3Ke U IIOBTOPHOM Harpy>XeHHUH;

- neopMalOHHEIE IIPOIECCHl B OCHOBAHMH, CBS3aHHEIE C €r0 Pasrpy3Koii, pa3BUTHE 3THX
IIPOIIECCOB BO BPEMEHH;

- UI3MCHEHHS IIOPOBOI'0 JaBJICHUS B OCHOBAaHUH B IIPOLIECCE CTPOUTENLCTBA M B HAaYaIbHEIH
[IEPHOJT SKCILTyaTalliH;

- BO3MOKHOCTb II€pPeNady Ha pyHIaMEHTHI TOPH30HTAIBHEIX HaIPY30K;

- BIMSHHE OTPaXJICHHH KOTJIIOBAHOB HAa HANPSKEHHO-IE(QOPMHUPOBAHHOE COCTOSIHHE
OCHOBaHUS (yHIaMEHTOB;

- BIMSHHE YCTPOMCTBA CBalHBIX (YHZaMEHTOB Ha HaNpPKEHHO-Ie(hOPMHPOBAHHOE
COCTOSIHHE OTPaXICHUH KOTIIOBAHaA;

- B3aMMHO€ BIIMSHUE Pa3HOBBICOTHBIX YacTel MPOEKTHPYEMBIX 0OBEKTOB;

- CTECHEHHBIE YCJIOBHS IPOU3BOJCTBA paboT.

13.4 Pacuer ocHOBaHHI U (yHAAMEHTOB B IIyOOKHX KOTJIOBAaHAX CIIELYET BHIIOMHSATE IO
ABYM rpynmnam npenenbHbeix cocrosauid ULS u SLS, paccmarpuBas mpoeKTHEBIE CLIEHAPHH, KaK
JUld KpaTKOBPEMEHHBIX, TaK M JJd JOJIIOBPEMEHHBIX IPOEKTHBIX CHTYyallMiii B MEPHOIBI
CTPOMTEILCTBA U KCILTYyaTaI[il COOPYKECHHS.

13.5 B03MOXHOCTh NpUMEHeHHs (yHJAMEHTa TOr0 KM MHOTO THIA, Kak IIPaBHUJIO,
CIIEAyeT ONpEeNeNsATh Ha OCHOBaHMH pacdyeToB N0 AedopMmanusM. B GONBIIMHCTBE CiydaeB B
ITyOOKHX KOTJIOBaHAX PEKOMEHIYIOTCS (YHIAMEHTEL:

- M3 MOHOJUTHEIX (YHIAMEHTHBIX ILIHUT;

- CBaliHBIE, 0O AMHEHHEIE MOHOJIUTHBIM POCTBEPKOM;

- KOMOMHUPOBaHHBIE CBAWHO-ILIUTHEIE;

- Ha MCKYCCTBEHHOM OCHOBAaHHH (HAIIPHMED, 3aKPEIIEHHOM HIIH apMHPOBAHHOM).

Bribop TMna QyHmaMeHTa B KaXJOM MPOEKTE HOJDKEH OCYINECTBIATHCS Ha OCHOBAHHH

TCXHHUKO-3KOHOMHUYECKOI'0 CpaBHECHHS BapuaHTOB.

IIpuMeganus

1 TexHHKO-3KOHOMHYECKOE CPaBHEHHE BapPHAHTOB JOJDKHO YYHMTHIBATH CTOMMOCTh MOJATOTOBKH OCHOBAHHS,
YCTPO}CTBa MHIPOM3OJIALMHY, APEHANKA, BDEMEHHBIX KOHCTPYKIMH, @ Tak)Ke AOMOJHHUTEIbHbIE 3aTpaThl, CBA3aHHbIE
CO CTECHEHHEIMHM YCIOBUAMH CTPOUTENBCTBA.

2 B pszie ciyqaes B kauecTBe (yHIAMEHTa, a TAkkKe HECylIel KOHCTPYKIMH LENecoo6pasHo MCIIONb30BaTh

OTrpaXXIE€HHE KOTJIIOBaHA THIIA CTCHA B IPYHTE ('I'paH]IICFIHOI‘O THIIA WJIH U3 CEKYIIHXCA CBaﬁ).

13.6 Ilpy HamMuMM HMKE OTMETOK JHA KOTJIOBaHA CIAOBIX WIM TEXHOT€HHBIX IDYHTOB

CJICTYCT pacCMaTpUBaTh BapUAHTHI MX 3aMEHBI, 3aKPEIIIICHUS UITH IIpOpE3KHU (bYH,I[aMCHTaMI/I.
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13.7 Ilpu npoexkTHpoBaHWHM (YHAaMEHTOB B IIIyOOKMX KOTJIOBaHAaX B pANE CIIyd4acs
CleyeT y4YMTHIBATH IMOAHSTHE JHA KOTJIOBaHA, CBS3aHHOE C YMEHBINIEHHEM 3(QQEKTHBHBIX
BEPTUKAITHHBIX HAIPSKEHUI B OCHOBaHHH.

ITogHsTHE THA KOTJIOBaHA CIEAYET YIUTHIBATh:

- NpM HAIAYAA B OCHOBAaHMM TIJMHUCTBIX TPYHTOB, CKJIOHHBIX K JJIMTEIBHBIM
nedopMarusm;

- IPH CTPOMTENBCTBE MOIY3aKPBITHIM CIIOCOOOM II0 CXEME «CBEPXY-BHHU3» C IPUMEHEHHEM

MIPOMEXYTOYHBIX OIIOP MEPEKPHITHH.

IIpuMevyaHnus

1 Crnemyer y4uThIBaTh, YTO HOJHATHE JHAa KOTJIOBaHA IPOMCXOAWT HEPAaBHOMEPHO B IUIAHE, AOCTHras
MaKCHMyMa B LIEHTpe KOTJIOBaHa M yMEHBINAACh K €10 IPaHHULaM.

2 IlogpeM IHA KOTJIOBaHA PEKOMEHIYETCS yYUTHIBaTh C IIOMOLIBIO YHCIIEHHOIO MOJAENHPOBAHHA METOJIOM

KOHECYHBIX 3JIEMEHTOB.

13.8 Pacyer mo aedpopmaimsM OCHOBaHHM ¥ (yHIaMEHTOB B IIyOOKHX KOTJIIOBaHaX
CleqyeT BBIIOIHATH, PACCMaTpHBasi COBMECTHYIO pabOTy CHCTEMEI OCHOBaHHME — (yHIaMEHT —
COOPYXEHHEY C YIETOM HOCIENOBATENbHOCTH Pa3TPy3KH M HarpyKEHHS OCHOBAHWUS.

XapakTEepHCTHKH JKECTKOCTH OCHOBaHHWS, IPHMEHSIEMBIE B pacuyerax C IOMOIINBIO
KOHTAaKTHEIX MOJEJEH, CIeIyeT OmIpenensTh C Yy4YeToM IUIaHOBOM HEOAHOPOAHOCTH B
T€OJIOTHYECKOM CTPOGHMH IUIOMIANKA  CTPOMTENBCTBA, M3MEHEHHMS  JIe(pOpMAIMOHHBIX
XapaKTEPUCTHK TPYHTa IIPU SKCKaBallM{ KOTJIOBAaHA, a TAKXKE€ ypPOBHs HArpy3oK, N€peaBacMbIX
coopyXeHHeM Ha ocHoBanue. CIemyeT aHAIM3MPOBAaTh YyBCTBUTEIBHOCTH MPUMEHAEMBIX

MOJICJ'Iei;I II0 OTHOIIIEHHUIO K BO3MOXXHBIM BapHallAIM XapaKTECPHUCTHUK JKECTKOCTH OCHOBAHHA.

IDpumeduanue— Crexyer yIuTbiBaTh, 9TO PacyeTsl 0CA0K HE ABJIOTCS TOYHBIMH. IIpuHHMMaeMble
HPOEKTHBIE pEIIEHHsT 10 YCTPOHCTBY (yHIAMEHTOB MO/DKHBI YYMTEIBATH BO3MOXKHBIE OTKIIOHCHMS DEAIbHBIX
3HadyeHWi OCaJOK OT pacyeTHBIX. IIpM 3HAYMTENBHON UYBCTBUTEIHHOCTH PACYETHBIX MOJENeH PEKOMECHIYeTCs
HpUMEHATH HabmonaTenbHbIi MeTox (cM. 7.7).

13.9 Jlna ompeneseHus XapaKTEPHCTHK JXECTKOCTH OCHOBAaHMS BOJIM3H OrpakIarolIuX
KOHCTPYKIMM KOTJIOBaHA PEKOMEHAYETCS IPHMEHATh YHUCIEHHOS MOJEIHPOBaHHE METOAOM
KOHEUHBIX 5SJEMEHTOB. IloilydeHHBIE 3HAYCHHsS XapaKTEPHUCTHK JKECTKOCTH OCHOBaHHSA
JOIyCKaeTCs IPUHAMATE B pacueTax, OCHOBaHHBIX Ha IPUMEHEHHMH KOHTAKTHBIX MOJENEH.

13.10 B ciyyae ecnu Ha mpoeKTHpyeMble (yHIAaMEHTHI B KOTJIOBaHaX MEpENaroTCs
TOPH30HTAIBHEIE HAPY3KH OT JABJICHUS IPYHTa Ha IOAIODHBIE CTEHBI, CIEAYET BBINOIHATh HX
pacueTsl 10 npezensabmM coctosamsM GEO, STR u EQU.

IIposepky paBHOBecHs (yHmameHTa WM JacTd coopyxenus (EQU) crenyer BBIIOMHATH
JUIS TIPOEKTHBIX CHTYaIlWii CTPOUTENBHOIO IEPHOJA, HalpMMEp MpH ONMMPAHUH PACIOPOK WX

IIOJKOCOB OrpaXACHHUS KOTJIOBaHa HEIOCPEICTBEHHO Ha Q)YH,Z[aMCHT. I[J'I}I 9TOro mOJIXKHa OBITH
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paccMOTpeHa BO3MOXKHOCTBH ILIOCKOTO cABHra (pyHIaMeHTa WM (parMeHTa COOPYXEHHS II0
IOJTOTOBKE MJIH IO THAPOU3OIIAIIHOHHOMY CJIOIO.

13.11 Jina n3bexaHuss BOSHUKHOBEHHSI B (pyHIaMeHTax OOJBIIMX IUIAHOBBIX Pa3MEpPOB
3HAYUTENBHBIX YCHJIMH OT TEMIEepaTypHO-KIMMAaTHYECKUX BO3ACHCTBHM M HEPaBHOMEPHBIX
0Ca/IoK B IIPOEKTE JIOMyCKAETCs IpelyCMaTpuBaTh pa3pe3ky QyHIaMEHTHBIX IUIUT U POCTBEPKOB
BPEMEHHBIMHU JIe(OpMaIlHOHHBIMY IIBaMH. [Ipy 3TOM B IPOEKTE AOJDKHBI OBITh YKa3aHbl yCIOBHS

HJIKA [IEPHAO/ 3aMBIKaHHUA BPECMCHHBIX IIIBOB.

IlpuMmeuvaHnus

1 Kax mpaBuiio, 06eTOHMpOBaHHEe BPEMEHHBIX IIBOB CIEAYET NPEXYyCMATPUBATh MOCIE CO3IaHUS 3aMKHYTOTO
TEMIIEPaTYPHOr0 KOHTypa B NOA3EMHOM YacTH 3[aHMA WIHM pealu3allid 3HAYUTENbHON 9acTH MPOTHO3UPYEMBIX
0Ca/IoK B COOTBETCTBUU C TPeOOBaHUAMH MPOEKTA.

2 3aMbIKaHHE BPEMEHHBIX IIBOB IPU CTPOUTENBCTBE HIDKE YPOBHS MOA3EMHBIX BOJ CIEIyeT HOTIOMHHUTENBHO

YBA3BIBATH C HCOGXOIIPIMOCTLIO pa60Tm BOIOIIOHHU3UTEIIbHBIX CUCTEM.

13.12 Ilpu ycrpoiicTBe QyHIaMEHTOB B IIIyOOKHX KOTJIOBaHAaX, SKCKaBalUsi KOTOPHIX B
IIJIaHE BBHIIOIHAETCA HECKOIBKUMH 3TallaMM, WM BO3BEACHHE KOHCTPYKIMH pa3IUYHBIX CEKITHH
IIPOMCXOJHUT HE ONHOBPEMEHHO, HEOOXOIUMO YUYUTHIBAThH IIOCIIENOBATEIBHOCTH IPOM3BOJCTBA
paboT npu BEIOOpE NPOEKTHHIX CIIEHAPHEB.

B npoexTe noMmKHEI OBITH yKa3aHBI JOILyCTHMBIE 3HAYEHUS CTPOUTEIHFHOIO MIPEBBIIICHHUS
STaXHOCTH OJHOM CEKLUH HaJ APYroH B Ipolecce MpOU3BOACTBA paboT. JlomycTuMble 3HaYEHUS
IIPEBHIIEHMs] 3TaXKHOCTH CIIEAyeT Ha3Ha4yaTh U3 YCIOBHS OOECHEeUeHHs NOIMYCTHMBIX OCAJOK U
nedopManuif, a TakKe IPOBEPKH BO3MOXXHOCTH JIOK&ILHOTO Pa3pylIeHHs OCHOBaHUSA (MIOTEpH
HeCyIlel criocoOHOCTH) O KpaeM HauboJiee Harpy >KEHHON CEKIHH.

13.13 IIpu mpoexkTupoBaHMH (PYHZAMEHTOB MOA3EMHBIX COOPYKEHHMM, YCTPaMBaEMbIX
IIOJTY3aKPBITEIM CIIOCOOOM II0 CXEME «CBEPXY-BHH3» MM KOMOMHHPOBAHHEIM CIIOCOOOM IO CXEME

«BBEPX M BHHU3Y», CIEAYET YYHUTHIBATH IIPOCKTHBIC CICHApHH, HAJIM4YHME€ BPEMEHHBIX HIIH

ITOCTOSHHBIX OIIOP, & TAKXKE MX KOHCTPYKTUBHYIO CBS3h C (yHIAaMEHTAMH.

ITpumeuadue — IIpu pacuete 3aryGIEHHOTO COOPYXEHHMA Ha 3KCIUTyaTALMOHHBIE HArpy3KH
HeOOXOJMMO YYHTHIBATh JKECTKOCTh YacTeil BpPEMEHHBIX ONOp, OCTABJIAEMBIX HIDKE IIOJOMBEI IOCTOSHHBIX
(byHIaMeHTOB.

13.14 TIpu mHpOEKTHPOBaHMM CBafiHBIX (YHIAMEHTOB CIIEAYET YYHTHIBATHL CIOCOO
KpEIUIEHHsI OTPaXICHUs KOTJIIOBaHA M BO3MOXXHOCTH BEINIOJHEHUS CBaHBIX pabOT B KOTJIOBAHE.
ITpr mpUMEHEHHH PacIIOPHBIX CHCTEM MM HEBO3MOXHOCTH CITyCKa KPYIMHOrabapuTHOH GypoBOM
TEXHUKA B KOTJIOBaH CIENyeT INpelyCMaTpUBaTh IIPOEKTOM BBHIIOJHEHHE CBaWHBIX paboT c
IIOBEPXHOCTH.

13.15 Hecymyio cmocoOHOCTs CBallHBIX ()YHIAMEHTOB, YCTPAaMBAEMBIX B ITTyOOKHX
KOTJIOBaHaX, CIEAYET ONpPENENATh C YYETOM 3ariyOJeHHsS OT IIOBEPXHOCTH TOJIOB CBaii B
coorBercTBuu ¢ CII 24.13330.
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3naueHre HeCyIed CrmocoOHOCTH cBalf JOIMYCKaeTcss YTOYHATH HA OCHOBAaHHHU
OKCIIEPUMEHTAIBHBIX HCCIEIOBaHUM, YHCIEHHOTO MOJEIHPOBAHUS MIH KOPPEKTHPYHOIIHX
3aBHCHMOCTEH, IIOJTy4YEHHBIX B COOTBETCTBHH C COIIOCTABUMBIM OIIBITOM.

13.16 Ilpu pacuyere (yHIZaMEHTOB NOA3EMHBIX YacCTE€d COOPYXEHHM, PacCIOJIOXKEHHBIX
HIDKE YPOBHS IIOJ3EMHBIX BOJI, CIEIYET YJHTHIBAaTh JABICHHE IOA3EMHBIX BOJ MO IOTOLIBOM
¢dbyHnameHnTa B Hanboliee HeOIaronpUATHBIX COYETAHUIX HAarPy30K.

13.17 Ilpu NOpOEKTHPOBAHHHM KOHCTPYKIMH (GYHIAMEHTOB B TITyOOKHX KOTJIOBaHax
ClieyeT MpeayCMaTpUBaTh pEIICHHS, IO3BOJLIIOIIME HANEKHO M TEXHOJOTHYHO BHIIOJIHUTH
THIPOU30JISLIAIO TOI3EMHBIX YacTeH 3JaHUH U COOPYKEHHUH.

13.18 Ilpu NpOEKTHPOBAHWM CBaMHBIX U KOMOMHHPOBAaHHBIX (YHZAMEHTOB B ITyOOKHX
KOTJIOBaHAaX [UId oOecrieueHHs HaJeXXHBIX PEIIeHUH THAPOH30JLALMHK JIOIyCKAaeTCs HE 3aBOAUTH

TOJIOBHI CBaii B pOCTBEPK I QYHIAMEHTHYIO IIJIUTY.

IlpuMeuanue— JIONycKaeTcs MO [OJOBaM CBail BHIIONHATh GETOHHYIO IOATOTOBKY TOJIIWHOH He
Menee 200 MM, O KOTOPO#H YCTPaMBAIOTCS THAPOM3OJILMOHHEIH CIIOH U €ro 3amuTHas moAroToska. Io samurHOMA
HOJTOTOBKE BHIMOJHAIOT apMHAPOBaHHbIEe POCTBEPKH WM YCTPauBatOT QYHIAMEHTHYIO IUIHTY.

13.19 Ilpu npoexTHpoBaHWH (yHIAMEHTOB B KOTJIOBaHAX PANOM C OXPaHHOM 30HOM
METpPOIIOJIUTEHA CIEeAyeT YYHTHIBATh BHOpAIlMOHHBIE BO3JEHCTBHS M BO3MOXKHOCTB HX
JUIMTENBHOIO BIIMSHUS HA CHH)KEHHE MEXAHHYECKHX XapaKTEPHUCTHK I'PyHTOB, BHOpallMOHHOE
YIUIOTHEHHE PHIXJIBIX IIECKOB. YPOBEHb BHODAIIMOHHBIX BO3NEHCTBHM CIEXyeT MPOrHO3UPOBATH
pacyeToM M OKOHYATEJIBHO YCTaHABIMBATh SKCIEPUMEHTAIBHBIM IIyTEM IIOC/IE BBHIIOJHEHHUS

SKCKaBalliy KOTJIOBaHa.

14 IIpoexTHpOBaHHE TOHHEJIEH

14.1 TpeGoBaHHS HACTOSINETO pa3zieyia pacCIpOCTPAHSIOTCS Ha IPOECKTUPOBAaHUE TOHHENEH
M TOHHENIBHBIX COOpYXEHH# (majee — TOHHENH) pa3IM4YHOIO Ha3HA4EHHUs, yCTPaMBaEMBIX
3aKpBITHIM CIIOCOOOM.

ITpoeKTHpOBaHWE TOHHENEH, YCTpAaMBaeMbIX OTKPBHITHIM H ITONIY3aKphITBIM croco6amu,
CJIEyEeT BBIOJIHATD C yaeToM pa3zenioB 11, 15 a Taioke 14.2.

14.2 Ilpm m[pOEKTHPOBAaHHM TOHHENEH IIOMHMO HACTOAINETO pasjeia CIeAdyeT
pykoBoacteoBatbes CIT 43.13330, CIT 102.13330, CIT 120.13330, CII 122.13330 u cBomoM
npaBui [6] B 3aBUCHMOCTH OT ()YHKIIMOHAJIEHOTO Ha3HAYEHHUS TOHHEILA.

14.3 TIlpoexTHbie pelmeHHs JODKHBI o0OecneduBaTh MPOYHOCTh, YCTOHYMBOCTb,
IOPUTONHOCTh K OKCIUIyaTalldd ¥ JOJITOBEYHOCTh KOHCTPYKTHBHBIX 3JIEMEHTOB TOHHEIEH,

YCTOf;I‘-II/IBOCTB OCHOBAaHHH, 0€30IacHOCTh BBITOJIHEHHUS CTPOHUTEIIBHBIX pa60T, HOPMAJIBHEBIC
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YCIIOBHS SKCILTyaTalluy OKpyXarollel (pacloioXXeHHOH HaJl TOHHENEM) 3aCTPOMKH B OTCYTCTBHE
BPEIHBIX BO3AEHCTBUI Ha I€0JOTHYECKYIO U THAPOr€0JIOTHYECKYIO CPEb.

14.4 K reoTrexHu4YeCKUM 3a/1a4aM IPOEKTHPOBAHKS TOHHENEH CIeyeT OTHOCUTD:

- BEIOOp OYepTaHMs IONEPEYHOr0 CEYEHUS TOHHEIS U TTyOHHEI €TI0 3aJI00KEHHS;

- BEIOOp criocoba MPOXOAKH M YCTPOHCTBA KOHCTPYKITHM TOHHEIIS,

- omnpeneneHHe HEOOXOMUMOCTH U KOHCTPYKTHUBHBIX ITapaMETpOB BpPEMEHHOHW Kpemu
TOHHEJIS;

- oIlpejielieHNe KOHCTPYKTUBHBIX ITapaMeTPOB IIOCTOSIHHON 00/IEIIKH TOHHENS;

- OLIEHKY BIIMSIHUS CTPOMTENHCTBA Ha OKPYIKAIOIUE CPENY U 3aCTPOHKY;

- BEIOOp CPEACTB U pa3paboTKy NporpaMMbI KOHTPOJISI © MOHUTOPHHTA.

14.5 BHyTpeHHHE pa3Mepbl IONEPEYHBIX CEYCHHH TOHHENEed M NPUTOHHEIBHBIX
COOPYXXEHHH CIIEAyeT OIpENeNATh B 3aBUCUMOCTH OT UX (PYHKIMOHAIBHOTO Ha3HaudeHUs. B
OOJBIIMHCTBE CIIy4aeB CIeLyeT IpHHUMATh GOpMYy ITOIEPEYHOro CEYEHHs TOHHeNeH KpyroBOro
MM CBOAYATOIO OYEPTaHUS U OIPENENIATh PaCIETOM.

14.6 Matepuains! u THn 061enku ciaexyer Beioupats B coorBercTBuu ¢ CII 102.13330, CII
120.13330, CII 122.13330 B 3aBHCHMOCTH OT ()YHKIIHOHAJILHOTO Ha3HAYCHUS TOHHEIS.

14.7 Cnoco6 mNpOXOOKM TOHHENS ¥ TOPHOIPOXOMYECKOe O0OOpYIOBaHHUE CIEAYET
BBIOMpATh B 3aBHCHMOCTH OT HHXXEHEPHO-T€OJIOTHYECKHX M THAPOTEOJOTMYECKHX YCIOBHHM IO
Tpacce TOHHENS, UX U3MEHUYUBOCTH, IIIyOWH 3aJI0)K€HHs TOHHEIS, €r0 MOMEPEYHbIX pa3MepoB U
(bOpMBI, YCIOBHIA TPaIOCTPOUTEIBHON U SKOJOTHIECKONH CHUTYaIlHH, OLEHKH PHCKOB, a TAKXKe Ha

OCHOBaHHH TEXHUKO-3KOHOMHYECKOI'O COIIOCTAaBIICHUS BapHaHTOB.

IIpuMedaHue— B ropoackux yclnoBHAX IS YCTPOKUCTBA TOHHEINEH IO/ 3aCTPOEHHBIMH TEPPUTOPHAMH
PEKOMEHIYeTC IPHUMEHATh MEXaHW3UPOBAHHBIE LIWTOBBIE KOMILIEKCHI C YpPaBHOBEIIMBAaHHEM MaBJIEHHA B
npu3a60iHOM 30HE C IIOMOIIBIO THAPABIMYECKOTO WITH TPYHTOBOIO HPHIPY3a.

14.8 Tlpomecc mpOeKTHpPOBaHHs IODKEH OBITh OCHOBaH Ha pe3yibTaTax HHXEHEPHO-
T€OJIOTHYECKUX M3BICKaHUH, BBIIOJIHEHUM PacyeToB, pPe3ysbTaTraXx JKCIEPHMEHTAIBRHBIX pabor,
YYETE COIOCTAaBUMOIO OIBITA CTPOMTENBCTBA B CXOXHUX HWHKCHEPHO-TE€OJIOTMUYECKUX YCIOBHSX,
pesynbTaTax HaTypHBIX H3MEPEHUH U HaOIIOIeHr# B IpoLiecce IpoBeIeHHs paborT.

14.9 Ilpun npoeKTHPOBaHUH TOHHENEH CIENyeT BEHIIONHSATH PACUETHl UX KOHCTPYKIMH U
OCHOBaHMM II0O JBYM rpymmnaMm mpenensHeix coctosauii — ULS u SLS, paccmarpuBas Bce
BO3MOJXKHEIE KPaTKOBPEMEHHBIE M JIOJTOBPEMEHHBIE IIPOEKTHHIE CUTYallud U MX CIEHApHU KakK B
CTPOMTEIBHBIH, TaK U B SKCILTyaTAIIHOHHBINA IEPHO/T.

14.10 Ilpu mpoeKTHpPOBAaHHM IOJDKHEI OBITH PACCMOTPEHBI, KaK MHHHMYM, CIEIYIOIIHE
MPOEKTHHIE CHUTYallud W NpEAEIbHBIE COCTOSHUSA, COOTBETCTBYIOINUE IIEPHONY CTPOHMTEIHCTBA

TOHHECJIA:
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- paspylleHHe OCHOBaHHS (BBIBAI) TIIpH HE3aKPEIUIEHHONM MIM HEIOCTaTOYHO
3aKpeInIeHHOM momany B 3a6oe wiu cBozxe ToHHens (GEO);

- OCTYIUIEHHE O3€MHBIX BOJ B 3a60e miu cBoze TonHemst (HYD);

- BcruteiTHe ToHHeNs (UPL);

- paspylleHHe, IOTepsS YCTOWYMBOCTH WM HENOIYCTHMBIE IedOpMallii BPEMEHHOU
kpenu (EQU, STR, SLS);

- paspylleHHe, IOTEPS YCTOWYMBOCTH WM HENOIMyCTHMBIE AehopMaluy yCTPauBaeMoOH
obnenxu mw ee pparmenta (EQU, STR, SLS);

- HENOIyCTHMBIE JeopMaliu TIPYHTOBOIO MacCHBa, OCAJKHM IIOBEPXHOCTH HIIH
IehopMaru oKpyxaromei 3actpoiku (SLS);

- HENOCTATOYHOE MIM H30BITOYHOE MaBIeHHE IIPUIpy3a B IpH3a00MHOM Kamepe
MeXaHH3upoBaHHOTO muToBoro komiurekca (GEO, SLS);

- HEJJOCTAaTOYHOE MM M30BITOUHOE JaBlieHHe IUTOBBIX ToMkpaToB (GEO, SLS);

- HEJIOCTATOYHOE MM H30BITOYHOE JaBlE€HHE HarHeTaHus pacTBopa 3a obmenky (GEO,
SLS).

14.11 B mpoexTe HODKHBI OBITH PAaCCMOTPEHBI, KaK MHHHUMYM, CIIEIYIOIIHE IPOCKTHBIC
CHTYAIlMH ¥ [IPEEbHBIE COCTOSHHUS, COOTBETCTBYIOLIME EPHOTY SKCIUTyaTal[M TOHHE:

- pa3pyIlleHHe WK moTeps yeroiunBocty obnenxu tornens (EQU, STR);

- M36BITOYHBIE HANIPSOKEHHUS B 3eMenTax oonenku ToHens (STR, SLS);

- upe3MepHBbIe Aedopmanun obnenku TorHen (SLS);

- moteps repmeruuHoctd ToHHENS (SLS, HYD);

- IIOTeps 3KCIUTyaTallMOHHBIX KadyecTB ToHHENS (SLS);

- eriertae TorHens (UPL);

- I3MEHEeHHs THPOTE0NOTHYECKHX YCIOBHiA B pe3ynbTate crporTensctsa (SLS, HYD);

- HemomycTHMBle aehopMamuMy TIPYHTOBOIO MAacCHBa, OCAIKH IIOBEPXHOCTH HIIH
neopmanuu okpyxaromeit 3actpoiiku (SLS);

- KOppO3Hsl, BEI3BAHHAS arpecCHBHOH cpenoi (SLS).

14.12 PacueTHBIE MOIENH, HA OCHOBAHUH KOTOPBIX CIIEAYET BHIIOIHATH IPOCKTUPOBAHUE,
IIOMHMO 00IuX TpeOoBaHUH pa3zaena 8 JOIDKHEI yYUTHIBATE:

- HEOJJTHOPOIHOCTD F€0JIOTHYECKOr0 CTPOSHHS BAOIb TPACChl IPOTHKEHHOTO COOPYKCHHS,

- HaYaJIbHOE HaNpsHKeHHO-IehOpMUPOBAHHOE COCTOSIHHUE IPYHTOBOI'O MacCHBa;

- MOPOBOE JaBJICHHE B TPYHTOBOM MacCCHBE;

- HapyIIIEHHs CTPYKTYpPHI IPYHTa B 3aBUCHMOCTH OT criocoba pabor;

- BIMsHHE crmocoba paboT Ha H3MEHEHHE HaNpsHKEHHO-IE()OPMHPOBAHHOIO COCTOSHHS

T'PYHTOBOI'O MaCCHBa,
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- IPOCTPAHCTBEHHEIHM XapaKTep 3ajaud IpU COIPSHKEHUH TOHHEIBHBIX KOHCTPYKLIUMI;
- IPOCTPAHCTBEHHOE M BpEMEHHOE YepeIOBaHNe TAllOB IPOU3BOJCTBA paboT;
- HAJIWYHUE WM OTCYTCTBUE YCIOBUH CUMMETpPUH;
- B3aIMHOE BIIMSHUE PSAIOM PaCIIOIOKEHHBIX TOHHETIEH;
- TeMIepaTypHBII peXXUM B TOHHEIE IIPU €T0 SKCILTyaTaIiy.
14.13 Ilpm mpoeKTUpPOBaHHM TOHHENEH Ha TEPPUTOPHIX C IPOSBICHUAMH OIIACHBIX
HHXEHEPHO-TE€OJIOTHYECKHUX MPOIECCOB CIENYET B IPOEKTE IpeayCMaTpUBaTh MEPOIPHUATHS IO

3alMUTC TOHHECJIIBbHBIX KOHC’I’pyKlIHfI OT TaKHUX IIPOIECCOB.

IIpumedanus

1 Ilpx NpOeKTHPOBaHHWHM TOHHENEH HAa TEPPUTOPUAX ONACHBIX UM MOTEHIMAILHO ONACHBIX B OTHOLIEHHH
NPOSIBIIEHHS KapCTOBO-CY(h(hO3HOHHBIX MPOLIECCOB (I ycIoBuii I. MOCKBEI — MpWIOXKeHUE B) B ka4eCTBE 3alMTHBIX
MEPOTIPUATHH IOIYCKAeTCs UCMOJIB30BaTh TAMIIOHAX KaPCTYIONIIMXCS OTIOKEHUH.

2 TIpu MpOEKTHPOBAHMH MOPTAIOB TOHHENEH Ha TEPPUTOPHSX C OIMOJ3HEBOM OMacHOCTHIO (M1 YCIOBHIA T.
MockBel — mnpunoxeHue ') B IpoeKkTe ClexyeT NpeaycMaTpuBaTh IPOTHBOOIIOJI3HEBBIE COOPYXECHMA HIIH HHBIE

MEPOIPHUATHA, HCKIHOYAIOMHUE BO3MOXHOCTh aKTUBA3ALIUHA OIOJI3HEH.

14.14 Jlna pacueToB YCTOMYMBOCTH OCHOBAaHHs IPH HE3aKPEIUIEHHOW IUIomanu B 3aboe
w/wmm cBone TouHens (GEQ) momyckaeTcs IPUMEHATs METOIBI TEOPUH MIPEAEIBHOTO PAaBHOBECHS
WIM YHCJIEHHOTO MOIETHPOBAHMsS, HApUMEp METOJ KOHEYHBIX 3JIEMEHTOB. PexoMeHmyeTcs
BBHIIIOJIHATH pPacyeT HAa OCHOBAHWHU TPEXMEPHBIX MOJENeH, YUUTHIBAIOIIUX IIPOCTPAHCTBEHHOCTH
3amaqmn.

IIpyu BBEITOJIHEHHH PACUETOB JIOIYCKAETCS NMPHUHUMATh, YTO JaHHAs IIPOEKTHAs CHUTYaIlus

ABIICTCA KpaTKOBpeMCHHOﬁ.
I1 PHME€EYaHHUEC— MeTtogaMu 9UCIIEHHOTO MOJEIIMPOBAHUA NOITYCKAETCsA ONMPEAC/IATE BDEMSA, B TCUCHUE

KOTOPOT'0 4acTh HEMOJKPEIIEHHOM BEIPabOTKH MOXET COXPaHATh YCTONIHBOCTb.

14.15 TIpu HemoCTaTOYHOM YCTONYHMBOCTH OCHOBaHHSA B 3a00e W/WIHM CBOJE TOHHEIS
IIPOEKTOM JOIIyCKaeTCsi IIpelyCMaTpUBaTh CHENHAJIbHBIE METOABI paboT, [TO3BOJISIOIIUE
IIOBBICHTh YCTOHYMBOCTh T'PYHTOBOI'O MacCHBa, TaKue KakK 3aKpeIlJIeHHEe TPYHTOB, apMUPOBaHUE
ITPYHTOB, BOIOIOHMXEHHE, 3aMOpaKUBaHHe I'PyHTOB. IIpoekTHpoBaHNE CHEIMAIbHEIX METOI0B
pabot cnenyet BomoHATH B cooTBeTcTBUH ¢ CIT 120.13330 1 uHCTpYyKIHEH [7].

JUL IpHHATHS peIIeHHUs O IeNeco00pa3sHOCTH NIPUMEHEHHS CIIEIHAIbHBIX METOIOB paboT
ClIElyeT BBHIIONHUTH PacueTHYIO OIEHKY BIMSHUSA 3TUX pabOT Ha OKpYyXKalomHe cpeny Hu
3aCTPOHKY.

14.16 BepTukanbHOE U TOPU3OHTAIBHOE NABJICHUS Ha BPEMEHHYIO Kpenb B yCTOHYUBEIX
MM 3aKpEIUIEHHBIX TIpyHTaX pPEKOMEHAYETCS OIpPENeNiTh C IIOMOIIBI0 YHCIIEHHOTO

MOJCINPOBaHHUs, paCCMaTpuBasd KPaTKOBPEMEHHBIC IIPOCKTHRIC CUTYyalluH.
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B ycnoBusX, COOTBETCTBYIOINX BO3MOXHOCTH CBOI000pa30BaHuUsI B TPYHTOBOM MAacCHUBE,
JIOITYCKAETCsl TAKXKE ONPEAETATh BEPTHKAIBHOE JaBICHUE Ha BPEMEHHYIO KpEIlb KaK paBHOMEPHO
pacnpeeNeHHyIO Harpy3Ky OT Beca CBOJia OOpyIneHHs.

IIpuMedaHue— 3HaueHHd Harpy30K Ha BPEMEHHYIO Kpellb IIPU CBOZO0OPa30BaHHM JOITyCKAETCS
ONpeNeNATh Kak I MOCTOSHHBIX ob6meniox B coorBerctBum ¢ CIT 102.13330, CIT 120.13330, CIT 122.13330 ¢
y4eToM Ko3dduipenTa ycnoBuit paboTs! ys= 1,0, COOTBETCTBYIOIIEr0 KPAaTKOBPEMEHHOM NIPOEKTHOH CHUTYaIMH.

14.17 Pacuer BHYTpeHHHX yCHWJIMH, yctoiumBocti u aedopmarmii (EQU, STR, SLS)
KOHCTPYKIM BPEMEHHOM KpEIH CJIEAyeT BBIIONHATH TEMH K€ METOJAMHM, 4TO M IIOCTOSHHOM
obnenxu Tonnens (14.20).

IIpoYHOCTh CeYeHHi W y3JI0B KOHCTPYKTHUBHBIX 3JIEMEHTOB BPEMEHHOH KpEIH CIEAyeT
IIPOBEPATH COIJIACHO YKa3aHUSAM COOTBETCTBYIOIIMX CBOZOB IIPaBHJI B 3aBHCHMOCTH OT
MarepHaia KOHCTPYKLIMH.

14.18 Pacuer Tonnens Ha BeiuisitHe (UPL) 1 mpoBepKy BO3MOXHOCTH THAPABIHYECKOTO
paspymenus ocHoBarus (HYD) kak [y CTpOMTENBHOrO, TaK M IS 9KCILTyaTaI[HOHHOTO IIEpHoAa
CIIEIy€eT BHIOJHSATE B COOTBETCTBHH C IIOJIOXKEHUSIMH pazzena 16.

14.19 B KOHCTpYKIHUSAX MOCTOSHHBIX OOJENOK TOHHENEH IOIyCKaeTCs IPEeayCMaTpUBaTh
nehopMaIOHHBIE U TEMIIEPAaTYPHO-YCaJ0YHbIE IIBEL.

JlebopMalMoHHBIE INBEI CIEAYeT IpeNyCMaTphBaTh, KaK IPaBHJIO, B MECTaX PE3KUX
H3MEHEHHH HHXEHEPHO-TEOJOTHYECKUX YCIOBHH IO TPAacce TOHHEIS.

KoHcTpyKIus BOB JO/DKHA 00€CIIEYMBATE TEPMETHYHOCTS TOHHEJIA.

14.20 PacueTHBIE MOIENH IOCTOSHHBIX OOMNENOK cllefyeT pa3pabaTeiBaTh C YYETOM
IPOEKTHOrO TPeGOBaHHUs — MO BCEMY KOHTYPY OOHENKH HOIKHO OBITH 0OECIEYEHO €€ IIOTHOEe
MIPUMEIKaHUE K TPYHTY.

14.21 Pacyer BHYTpEeHHHX yCHIHH, ycroiumBoctd U medopmanuit (EQU, STR, SLS)
KOHCTPYKIMM IIOCTOSHHOM OOIENKM TOHHENS PEKOMEHIAYETCS BBIIOJIHATE C IIOMOIIBIO
YUCIIEHHOTO MOJIEMPOBAHUSA C INPUMEHEHHEM METOIOB, OCHOBAaHHBIX HA MOJENAX CIUIOIIHOW
cpensl. Harpysku, nmepeaBaeMble HEIIOCPEICTBEHHO Ha OOJENKY, B 9THX CIIydasX ONpPENeIsIOTCs
B pe3yJIbTaTe pacyera B3auMOJEHCTBUS 0OIENKH ¢ TPYHTOBBIM MacCHBOM. IIpu HeoOxomuMocTH
JIOITyCKaeTCsl IPUMEHSTH K03(hGUIIMEHTH! HaJIeXXHOCTH MOJIEIH.

B mpocCTBIX Cliydasx JOIyCKaeTcs MPUMEHSTh YHUCIECHHEBIE MOJIENH C 3aJaHHOM Harpy3Koi,
OCHOBAHHBIE Ha IOJOXXEHMSX CTPOUTEIILHOM MeXaHWKH. B 3TOM ciydae cieayeT BBIIOJIHATH
pacyeTsl ¢ IMPUMEHEHHEM KOHTAKTHBIX MOJENel CTEPKHEBBIX KOHCTPYKIMM Ha OCHOBaHWH,

OIKCBIBaEMOM K03 (GHIUEHTOM YIIPYrOro OTIopa.
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14.22 Ilpu npuMeHeHHH B pacdeTax 00IEIOK TOHHENEH KOHTAKTHBIX MOJENECH 3HaYeHHS
JIaBJIEHUsI TpyHTa Ha o0menky ciexyer ompenenste B coorBerctBuu ¢ CIT 102.13330, CII
120.13330, CII 122.13330 B 3aBHCHMOCTH OT (YHKIIHOHAJILHOTO Ha3HAYEHHSI TOHHEIIS.

3Ha4yeHHus KO3(QQHUIUEHTOB HANEKHOCTU IO Harpys3KkaM 7Y/, IpUMEHsIeMbIe B pacdeTax Io
IepBOM rpynne npenenbHeix coctosauit (ULS), npuBenens! B npunoxenuu /1.

1423 OOCpenku TOHHENEH CleoyeT pacCUMTBIBATE C  Y4eTOM HEIWHEHHBIX
Je(opMalOHHBIX CBOMCTB MaTepUalioB KOHCTpyKIui. Ha HagambHBIX CTaIUAX MPOSKTUPOBAHUSL
JIOIyCKaeTCs OIPENENATh YCUIIHMS B JJIEMEHTAaX KOHCTPYKIHUH U uX AedopMaluy Ha OCHOBaHHH
IIPUMEHEHUS JIMHEHHBIX 3aBUCUMOCTEH MEXTy HalIPSDKEHUSIMHU U 1ehOpMallusMU.

14.24 TIpoyHOCTh CeueHHH 0OIETKH TOHHENS CIIeAyeT IPOBEPATH COrNIACHO TPeOOBaHHUIM
COOTBETCTBYIOIIMX CBOJOB IPaBMJI B 3aBHCHMOCTH OT Marepuaia KOHCTPYKIHMH C y4ETOM
3Ha4YeHu# K03 UIHEHTOB YCIIOBHM paboTHI Y4, ykazanHsx B CII 102.13330, CII 120.13330, CII
122.13330.

14.25 IlpoexTHBIE peLICHHs] TOHHENEH HE MOJDKHBI OKa3bIBaTh HETATHBHOIO BIUSHHS Ha
3aHUS M COOPYXEHHs OKpYyXarome# 3actpoiiku. [Ipu paspaboTke mpoekTa ciefyeT BBIIOIHATH
FEOTEXHUYECKHUH IPOTHO3 B COOTBETCTBHUH C Pa3feiioM 9.

IIpy BBIIONHEHHHM TE€OTEXHHYECKOTO IPOTHO3a YHCICHHBIMH METOIAMH JIOIIyCKaeTCs
YYUTHIBaTh BO3JEHCTBHE yCTpOMCTBA TOHHEINS HAa M3MEHEHHE HalpsHKEHHO-1e(OpMUpPOBAaHHOIO
COCTOSIHMSI TPYHTOBOTO MacCHBa M OKCIUIyaTHPYEMBIX COOPYXXEHHH IIyTeM IIpUMEHEHUS
aIropuTMa, MOJENUPYIOLIETO ITepebop IpyHTa IPHU MIPOXOAKE.

PacueTtHoe 3HaueHme mepebopa TpyHTa ClleAyeT YCTaHABIMBaTh HAa OCHOBAHUH
COITOCTaBMMOI'O OIBITa U KOPPEKTHPOBATh €r0 B IIPOIECCE BEHIIOIHEHUS TOHHEIEIPOXOIUYECKHX
pabot, npuMeHss HabIroaaTeNbHEIN METO/I.

14.26 I'mpporeonoruyeckue pacyeTsl, BKJIIOYast IIPOTHO3 U3MEHEHUH
THIPOrEOTIOIMYECKUX YCIIOBHM, BBI3BAHHBIX CTPOMTEIHCTBOM TOHHEIS, CIEAYET BBIIOJHATE II0
16.1.

14.27 Ilpu ycrpoiicTBe TOHHENEH HEOOXOAUMO BBIIOIHEHHE HAI30pa 338 CTPOUTEIECTBOM

H T€OTEXHUYIECKOTO MOHATOPHHTIA B COOTBETCTBHUH C pa3/i€iioOM 10.

15 IlpoexTHpOBaHHEe KOHCTPYKUHH MOA3€MHBIX COOPYKEHHUIH

15.1 KoHCTpyKIMu MOA3EMHBIX COOPY)KEHUH ClieyeT MPOEKTHPOBATh B 3aBUCHMOCTH OT
ux MaTtepuana ¢ yderoM Tpebosanmit CIT 16.13330, CII 22.13330, CII 63.13330 u HacTosmero
paszena.

15.2 Tlpm DpOEKTHPOBAaHHM INPOTSIKEHHBIX IIOA3EMHBIX COOPYKEHHH Ppa3IUIHOrO

HasHa4YeHus cienyeT yauTsiBath TpeboBanus CIT 91.13330, CIT 102.13330, CIT 120.13330, CII
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122.13330, a Taxxe TpeboBanus paznena 14.

ITpu mpoexTHpOBaHMM NOA3EMHBIX COOPYXKEHHH, YCTpauBaeMBIX CIOCOOOM OILyCKHOTO
KOJIOAIIa, clieyeT yuuThiBaTh TpeboBanus CII 43.13330.

15.3 KoHCTpyKTHBHBIE pEIIEHHS NOA3EMHBIX COOPYKEHHH HOJDKHBEI YHOOBIETBODSTH
CIIEIyIOIIAM TPEOOBaHUSIM:

- ACKIIIOYaTh BO3MOXXHOCTH MTHOBEHHOTO (XpYyNKOIO) MJIM IPOrPECCHPYIOLIEro
pa3pyLIeHHs COOPYKEHHUS IIPH aBapUHHBIX BO3JEHCTBHIX;

- obecrieunBaTh 10 BO3MOXHOCTH, JOCTYI K KOHCTPYKIUAM B IIPOLIECCE 3KCILTyaTalluH;

- obecreunBaTh JOCTYI K CPEACTBAaM M CUCTEMaM MOHHUTOPHHIA;

- obecrieunBaTh PEMOHTONPUTOHOCTh KOHCTPYKIIMM;

- YUYUTHIBATh BO3MOXHOCTh U3MEHEHUH T'HAPOre0OIMYECKUX YCIOBHM,

- YYHTHIBaTh, NPHA HEOOXOAUMOCTH, BO3MOXHOCTh PEMOHTA M INEPEKIAIKHA IOA3EMHBIX
KOMMYHHKaILIUH;

- YYMTHIBaTh, NPH HEOOXOJAUMOCTH, BO3MOXHOCTH BIHSHHS COCEIHHX OOBEKTOB,
IJIAHUPYEMBIX K CTPOUTENBCTBY.

15.4 Tlpu npoeKTUPOBaHHUN KOHCTPYKIMN MOA3EMHBIX COOPYXXEHHM CIIENYyET YIUTHIBATH
X MeXaHMYeCKoe B3aMMOJEHCTBUE C IPUMBIKAIOIIAM MacCHBOM I'DYHTa, IOA3EMHBIMH BOJAMH,
3MAHUSIMH M COOPYXXEHHSAMH OKpy»xarommei 3actpoiiku. HeoOxomuMo ydYHTHIBaTH IPOEKTHEIE
CIIEHapHH B IPOIECCE CTPOUTEIHCTRA, @ TAK)KE BO3MOXKHBIE H3MEHEHHS HAarpy30K, BO3AEHCTBUHA U
neopMaIOHHBIX XapaKTepUCTUK OCHOBAHHS B IIPOLIECCE SKCILIyaTallii COOPYKEHHS.

15.5 TIpoekTHpoBaHHE KOHCTPYKIMH MOA3E€MHBIX COOPYXXEHHMH CIIEIYET BBINOJIHATH Ha
OCHOBAaHHHM HX pPacyeToB, a TaKXXe INOIOJHUTEIBHBIX IpeAnucaHuil (cM. 7.5), oNpeeIsomuX
TpeOOBaHMS K CTPOUTENFHBIM MaTepHallaM, BOZOHETIPOHUIIAEMOCTH, JOJITOBEYHOCTH, 3aIUTE OT
arpeccui, noXapHoi 6e301MacHOCTH U IIp.

3amuTy CTPOUTENBHBIX KOHCTPYKIME OT KOPPO3HUH CIEAYET BHIIOIHATH B COOTBETCTBHH

c CIT 28.13330.

IMIpuMedanue— IIpu oOTCYyTCTBHH anmpoOHPOBAHHBIX METOJOB pacyeTa KOHCTPYKLUMH MOA3EMHBIX
COOPYKEHH HOIyCKAeTCs BBIMOJNHATh MX MPOEKTHPOBAaHHE HA OCHOBAaHHWH 3KCIIEPHMEHTANBHBIX MCCIENOBaHHI B
COOTBETCTBHH C 7.6.

15.6 BHyTpeHHHE yCHIIHS B KOHCTPYKIHUAX IIOI3EMHBIX COOPYXKEHHH CIIENYEeT ONPENCIIAT
Ha OCHOBaHMH BhImoiHeHHs pacueToB ULS, paccmarpusas npeaenbHble coctosaus (EQU, STR,
GEO, UPL u EXD).

[IpoyHOCTh CEUeHHH 3JIEMEHTOB KOHCTPYKLIHMU CIEAYET IIPOBEPATH B COOTBETCTBHH C
npeaenbHbEM cocTtostHueM STR.

15.7 KoHCTpYKIIMH OA3EMHOIO COOPYXEHHUS II0 BTOPOH I'PYyIIIEe IPENEIBHBIX COCTOSHUM

CIECOYET paCcCUUThIBATh B COOTBETCTBHH C 8.7.
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15.8 CnoxHple CTaTHYeCKH HEONpENEIUMble KOHCTPYKTMBHBIE CXEMBI IIOJ3€MHBIX
COOpYXEHHH B HX B3aUMOJEHCTBHM C OCHOBaHHEM pEKOMEHAYETCS PpacCUMTBIBATh C
IPUMEHEHUEM YHCIIEHHBIX MOJIeNIel — KOHTAKTHBIX HIIU CIUIOIIHOM CpEeabL.

[Ipy npuMeHeHMH €IWHOW YMCICHHOW MOJENW JUIS PAacydeToB IIO IIEPBOM M BTOPOM
TpyNIiaM TpEeAeIbHBIX COCTOSHHN CIEeAyeT YYHWTHIBaTh pa3id4Hble 3HAUEHHs YacCTHBIX
K03 GHUIHEHTOB HaJE)KHOCTH MOJEIH, COOTBETCTBYIOIIUE BUIY NIPENEIBLHOIO COCTOSHHUS.

15.9 IlepexpeITHsi TOA3EMHBIX COODPYXXEHHH CIEAYET IPOEKTHpPOBAaTh C YYETOM
NPOMOJBHBIX YCHJIMM, CBA3aHHBIX C OOKOBEIM [aBICHHEM TIpyHTa M IOA3EMHBIX BOJ Ha
MIOJI3EMHOE COOPY KEHHE.

15.10 KoHCTpyknmuH @OJ3€MHBIX COOPY)KEHHHM, IIE€pelalolie paclmop Ha JIpyrue
KOHCTPYKIIMM W/WJIM OCHOBaHHE, HAl[pUMEP CBOAYATHIE MJIM KYIIOJBHBIE IEPEKPHITHSA, CIECHYET
pacCUMTHIBaTh HA IPOEKTHHIE CHUTYallMd, B KOTOPBIX YCIOBHS CHMMETDHH Ui BOCIPHATHA
pactiopa He coOIIOaroTCs, €CIIU 3aIpeT TAKUX CUTyalluil HE OTOBOPEH MPOEKTOM.

15.11 IIpu CTPOHMTENHCTBE MOJ3EMHOTO COOPYKEHHUS MTOTy3aKphITBIM CIIOCOOOM (110 cXxeme
«CBEPXy—BHH3» HJIH «BBEPX M BHU3») €T0 MEPEKPBITHS CIEAYeT PACCIUTHIBATH C YUETOM IpOruba
OT MPOTHO3HPYEMBIX HEPAaBHOMEPHBIX IIOABEMOB MM OCANOK OIOpP IPH 3KCKABallM¥ KOTJIOBaHA

(em. 13.7).

IMIpuMeuanue — [Ipu CTPOUTENLCTBE MO CXEME «CBEPXY—BHH3» IPOHUCXOIMT NPEHMYLIECTBEHHO
HOOBEM OIOP, B TO BPEMs Kak IPY CTPOMUTENHCTBE «BBEPX M BHU3» MOXKET NMPOHMCXOJHUThH KaK MX IOXBEM, TaK U
ocajika.

15.12 Ilpu mpOEeKTHpOBaHUM IOA3EMHBIX COOPYXXEHHH B palOHaX C ONACHOCTBIO HIIH
TNOTEHIMATBHON OIIAaCHOCTBIO IPOSIBICHHS KapcTOBO-CY(G(O3HOHHBIX IPOIECCOB B OCHOBAHUM
crenyeT yuuteBaTh ykazanus CII 22.13330.

ITpu HEBO3MOXKHOCTH BBIIOJHEHHUS IPEBEHTUBHBIX IPOTHBOKAPCTOBBIX MEPOIIPUATHH I
COODPYKEHUH 2-# U 3-if FeOTEXHUIECKHX KaTerOpuil CleIyeT BBIIOIHATH PACUET UX KOHCTPYKIIMM
Ha oOpa3oBaHHE MOJ COOPY)KEHHEM WM PSAOM C HHMM EOUHMYHOIO KapCTOBOIO IIpoBaja
pacdeTHoro auamerpa. PacueT TpebGyeTcs BHIIONHATH Ul aBApUHHOIO NPEAENBHOIO COCTOSHHUS
Ha CTaJuM SKCIUTyaTallud COOpyXeHHs. IlmaHoBoe IOJIOXKEHHE KapCTOBOIO IpoBajia CIEXYET
paccMaTpuBarth B HanOoiee HeOIarompuaTHEIX MECTaX, YCTaHABIMBAEMBIX IIPOEKTHPOBIIMKOM.

15.13 KoHCTpYKTHBHBIE pEIIEHUS MOA3EMHBIX COOPYXEHHUH IOJDKHBI IpEeNyCMaTpUBaTh
Ha CTa[IUU SKCIUTyaTallid 3aIdUTy OT BO3MOXHOCTH IPOTPECCHPYIOIIETO PaspyllEHHs B CIIydae
JIOKQJIHHOTO pPa3pyIleHUs] IPU aBapUHHBIX BO3NEUCTBUSAX, HE IPEIYCMOTPEHHBIX YCIOBHSIMH
HOPMAaJIBHOM dKCIUTyaTaluy (TI0XKaphl, B3PHIBHL, YAapHBIE BO3AEHCTBUSA TPAaHCIIOPTHBIX CPEACTB U
mp.). Jto TpeboBaHHME O3HA4aeT, YTO B CIy4ae AaBapUUHBIX BO3JECUCTBHM JIOIIyCKarOTCS
JIOKaJIbHbIE pa3pyIIeHUs OTAENbHBIX KOHCTPYKTUBHBIX 3JIEMEHTOB, HO 9TH Pa3pyIIeHHs JOJKHEI
OBITH Ha OTPAaHUYEHHOH ILIOINAIH.
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TpeboBanue HEIONMyIIEHUS IIPOIPECCUPYIOIET0 pa3pyIIEeHUsI JOJDKHO OBITH obecrmedeHo

pacdyeToM Ui AaBapHMHOIO IPENENBHOTO COCTOSIHMS WM (B Cllydae HEBO3MOXKHOCTH)
IIPEITHCAHUSIMHU.

15.14 Amapwmiinnie BO3NEHCTBHS, a TaK)K€ COOTBETCTBYIOIIME UM MPOEKTHHIE CUTYaIldU U

X CHEHapuu [OOJDKHBI OBITh yKa3aHbl B TEXHHYECKOM 3aJaHHHU, OIPENEIEHB IPOEKTHOM

OpraHu3alMedl HIM OpraHMu3alueld, OCYINECTBISIONMEH HayYHO-TEXHUYECKOE COIIPOBOXKICHHE

IIPOEKTUPOBAHUS U CTPOUTEHCTBA.

16 Y4er noa3zeMHbIX BOA NPH NPOEKTHPOBAHUH COOPYKEHHH

16.1 TpeGoBaHus K pacyeTaM H NPOEKTHPOBAHUIO

16.1.1 TpeOoBaHHS HaCTOSINErO pa3leNia PpacIpOCTPaHSIIOTCS Ha IPOEKTHPOBAHHUE
IIOJI3EMHBIX COOPY)KEHUH HIIM HUX 4YacTeH, PacCIlOJIOKEHHBIX HHXKE NBE30METPHYECKOIO YPOBHS
IIOJI3EMHBIX BOJI.

PacueTs! ¥ mpoeKTHpOBaHKE CIIEAYET BBIIONHATH HA OCHOBAaHHH PE3YIbTaTOB MHXXEHEPHO-
TEOJIOTHYECKUX H3bICKaHWH B cooTBeTcTBHM ¢ pasgenoM 6 m CII 22.13330 ¢ yderoMm
0COOEHHOCTEH TUAPOre0IOTHUECKUX YCIOBUN TEPPUTOPHH CTPOUTENBCTBA.

16.1.2 Ilpu NpOEKTHPOBaHHM IIOA3EMHBIX COOPYKEHHU, HMX OCHOBaHMM M BBIOOpE
CHoco0OB CTPOUTENBCTBA CJIENYET IPOBEPUTH HEBO3MOXHOCTh HACTYNIECHHS IIPEAEIBHBIX
COCTOSHHM II€pBOH TpYyNIEl, CBA3aHHBIX C MOJEISIMH pa3pyIlI€HHs, BBI3BAHHOIO IIOPOBBIM
JaBlIeHHEM U (QUIbTpaIell MOA3eMHBIX BOJ:

- pa3pylIeHHUs 3a CUET ruApaBiIuyeckoro nogbeMa (Bemisitus) (UPL);

- THJPABIMYECKOT0 pa3pyIIeHHs OCHOBaHUS BOCXOIsmel ¢uibTpauueil (B3BEIIMBAHHE
gactul rpynTa) (HYD);

- pa3pyllIeHHs, CBSI3aHHOTO C BHYTpeHHe# Wiy BHeIHe# cyddo3meii u sposueit 3a cuer
¢mneTpanuu (HYD).

16.1.3 B pamkax pacyeToB II0 BTOpPOH TIpymIle€ INpEAETbHBIX COCTOSHHUH CIELNYET
BBIIOJIHATh THUAPOTeOJIOTMYECKUE pacdeThl Uil KpaTKOBPEMEHHBIX M JOITOBPEMEHHBIX

IIPOEKTHBIX CUTYallui, B TOM YUCIIE:

- pacueTsl NPOHM3BOAUTENIBHOCTH BOJOIIOHM3UTENBHBEIX CHCTEM IIPH OCYILIECTBICHHH
CTPOUTENIEHOTO BOJOIIOHM)KEHHUS,;

- pac4eTsl BOJONPUTOKOB K JpeHaXkaM, 3alUINAIOIIKAM COOPYKEHHS OT IOA3EMHBIX BOJ B
3KCIUTyaTalMOHHBINA [IEPHOL;

- IIPOTHO3 W3MEHEHUS THUAPOTEOJIOTHYECKHX YCIOBUH B pe3ylbTaTe CTPOUTENLCTBA

IOJ3EMHBIX COOPYXKEHHH.
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B cimydyae wu3MeHEHHMS THAPOTrEOJIOTHYECKHX YCIOBHUM, BBI3BAHHOTO ITOA3EMHBIM
CTPOHTENIECTBOM KaK B CTPOMTENBHBIA, TaK M B 3KCIUIyaTallMOHHBIM IIEPHOJ, Ha OCHOBAHUH
THJPOTEOJIOTHYECKAX pPAacueTOB CJIEQyeT BBHITOJHHTH pacdeThl Ha STO BO3AEHCTBHE IO
InedopMarusiM UL 31aHHH B COOPYKEHHH OKpY>Karommeil 3aCTpOHKY B COOTBETCTBUU C pa3AeiioM
9.

16.1.4 Ilpm onpeneneHUW TUAPABIMYECKUX TpPaAMEHTOB, IIOPOBOIO JaBICHHS H
GMIBTPAIlMOHHBIX CHJI CIELyeT YYUTHIBaTh KPAaTKOBPEMEHHBIE M IOJITOBPEMEHHBIE IPOEKTHEIE
CUTyanuu, obpalnas BHUMaHHe Ha U3MEHEHUS:

- BOJIOTIPOHHUIIAEMOCTH I'PYHTa BO BPEMEHH U IPOCTPAHCTBE;

- YPOBHEH MMOA3EMHBIX BOJ M MOPOBOI'O AaBJICHUS BO BPEMEHH;

- TPaHUYHBIX YCIOBUH U CUTYaIldH Ha COCEIHEN TEpPUTOPHH.

16.1.5 YcTOHYMBOCTE COOPYXEHUS WM CIOS TPYHTA ¢ HU3KOHM IIPOHHUIIAEMOCTHIO IIPOTHB
BemuibiTHs (UPL) cnemyer mpoBepsTh CpaBHEHHEM NOCTOSHHBIX U JUIMTENBHBIX YAEPIKUBAIOIIUX
BO3JEHCTBHN (Bec, TpeHHE MO OOKOBOW ITOBEPXHOCTH, CONPOTHBIEHHE CBalf U aHKEPOB) C
IIOCTOSHHBIMH M BPEMEHHBIMH JECTa0MIN3UPYIOIIMMH BO3IEHCTBUSIMHU, BHI3BaHHBIMH ITOPOBBIM
JIaBJICHHEM W MPOYHUMH NPHYHHAMHU. [IpAMepHl IMPOEKTHBIX CHUTYallui, TpeOyIomMX IPOBEPKU
YCTOMYMBOCTH IPOTHB BCIUIBITHS, IIPUBEIECHEI Ha pUcyHKe 16.1.

ITpoBepKy yCTOWYMBOCTH IPOTHB BCIUIBITHS CJIEXYET BEIIOIHSATH B COOTBETCTBHH C 8.6.5.

JUis  mpenoTBpalleHHs pa3pylIeHHH OT BCIUIBITHS B IIPOEKTE PEKOMEHIYETCS
IIpeyCMaTpUBaTh:

- YBEJIMYECHHE BECa COOPYIKECHHUS UM 3aCHINKH;

- CHIDKEHHE IIOPOBOT'O JIaBJICHUSI [TO]] THHUINEM COOPYKEHUS C IOMOIIBIO IpeHAXa;

- IPUMEHCHUE aHKEPHOI'O KPEIIJICHUA KOHCTPYKIITUH B ITOACTHIIAIOIINAX CJIOAX.
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1 — ypoBeHb MIOJ3EMHBIX BOJ; 2 — BOXOHEIPOHULIAEMas MOBEPXHOCTH; 3 — IMOBEPXHOCTH Pa3pyLIEHNS;

4 — mepBOHAYANLHEIM YPOBEHb IPYHTa; 5 — IIECOK; 6 — [JIMHA; 7 — IPaBHif; § — FPyHTOLIEMEHT; 9 — aHKep
Pucynok 16.1 — Ilpamepbl NPOEKTHBIX CHTYalHii, TPeOYyIOIHX NPOBEPKH YCTOHYHBOCTH POTHB
BCILIBITHSI

16.1.6 IIpoBepKy BO3MOXXHOCTH THAPABINYECKOIO Pa3pyIIEHUS OCHOBAHHS BOCXOSIIECH
¢unsTpanueil 3a cyer B3BemmBaHuA dacTul rpyHTa (HYD) cienyer BBINONHATH, Kak IPaBHIIO,
IIPH CTPOUTENBCTBE IIOJI3EMHBIX COOPYXEHHI B KOTJIOBAaHAX, OTPaKIE€HHS KOTOPBHIX SABJIAIOTCSH
HECOBepIIeHHOH mpoTuBOGuIbTpanmonHoi 3aBecod (IIDP3), T. €. ocTaeTcs BO3MOXHOCTH
¢unsTpanum B KoTiaoBaH u3-mon I1M3. IlpuMep nmpoexTHOU CHTyaluH, AT KOTopol Tpebyercs

TaKasi IPOBEPKa, IPUBEJIEH Ha pUcCyHKe 16.2.
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VCTOﬁquBOCTL l"pyHTa OCHOBAHHA HpOTPIB B3BCIIMBAHHUA 4YaCTHUIL cne,z[yeT IIpOBepHTb B

COOTBETCTBHH C yKa3aHUsIMH 8.6.6.

R B

I — ypoBeHb MOA3EMHBIX BOJ; 2 — [€CYaHbI} IPYHT
Pucynok 16.2 — Ilpamvep npoexTHOH CHTyanui, Tpedyloneii NpoBepKH YCTOHYHBOCTH NPOTHB

THAPABJIHYECKOro pa3pylieHHs NpH Bocxoasmei puabTpannn

16.1.7 ®unpTpaiioHHOE pa3pylIeHHe OCHOBAHHUS, CBSI3aHHOE C BHYTPEHHEH MIIM BHEIIHEH
cybdosueii u spozueii (HYD), BrI3bIBaeTCs mepeMelieHdeM Ooliee MEIKMX YaCTHI[ BHYTPH CIIOS
IPyHTa, IIEPEMEIICHUEM YacTHIl I'pDyHTa Ha KOHTAKTE€ C COOpPY)XEHHEM HIIA BBIHOCOM YaCTHII
IpyHTa Ha CBOOOJHYIO IOBEPXHOCTD.

JIJ11 IpoBEepKH HEBO3MOXKHOCTH cy()(HO3MOHHOTO pa3pylleHus IpyHTa cieayeT yoemuThes,
YTO IIPOEKTHHIE 3HAYEHUs TIpaJWE€HTa HAmopa HE IPEBBINAIOT KPUTHYECKUX 3HAUCHUMH,
3aBHCAINUX OT MPaHyJIOMETPUYECKOIO COCTaBa rpyHTa.

CyddosnonHoe paspymieHue ciexyeT npoBepsts B cootBerctun ¢ CIT 23.13330.

IT PHMEYaHHEC— HpH TNIPOEKTUPOBAHUH IMOA3EMHBIX coopy)erm‘fI BO3MOX>XHOCTbH Cy(bq)OBHOHHOI‘O
pa3pymeHus IPyHTa BCTPEYAeTCA B PEIKHX Clydasx. YKa3aHHas IMPOBEpKa, KaKk IPaBMIO, He ObIBAET KPUTHUIECKOMH
JULS IPHHATHSA MPOESKTHBIX PEIIEHHH.

16.1.8 T'maporeonoruyeckde pacdeTsl MOTYT OBITh BBIOIONHEHBI C HPHUMEHEHHEM
AQHAJTHTHYECKHUX METO0B MITH C IIOMOIIBI0 MaTEMAaTUIECKOTO MOAECTTUPOBAHHS.

AHauTHYECKHE pacyeThl BOIOIPUTOKOB K BOJOMOHH3HUTENLHBIM CHCTEMaM HIIH
JpeHakaM, a TaKXKe 3HAYCHHWHM CHIDKEHHS YpOBHEH NOA3EMHBIX BOJ Ha IpHUIIEralomeid K
CTPOMTEJIFHOM ILIOIIAAKE TEPPUTOPUH AOITyCKaeTcs BBITONHATH B cooTBeTcTBHH ¢ CIT 103.13330
HJIM HHBIMHM METOOUKAMH C JIOCTaTOYHOM ampobanueii.

16.2 IIpoexTHpOBaHHE 3aIMUTHI OT MOJ3€MHbIX BOJ B CTPOMTEIbHBIA MEPHO.
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16.2.1 Tlomumo TpebGoBaHHM, MPHUBENEHHBIX B 16.1, IPOEKTHBIE pEIIECHUS ITOJ3EMHOIO
COOPYXEHHUS JIOJDKHBI 0OecreunBaTh BO3MOXXHOCTh OECHpEISITCTBEHHOTO BBHINIOJNHEHUS paboT B
CTPOMTENBHBI NEpHOJ B KOTJIOBaHaX M IOPHBIX BBIPa0OTKax, HaXONAIMUXCS B OOBOAHEHHBIX
TpyHTaXx.

16.2.2 JIns 3amuThl KOTJIOBAaHOB M BEIPaOOTOK OT MOA3EMHBIX BOJA B CTPOHMTEIBHBIH
IEpPUOJA MOTYT OBITh IPUMEHEHBI CIIEAYIONIHE CIIOCOOBI:

- BOJOIIOHMKEHHE — MCKYCCTBEHHOE MMOHMKEHHE YPOBHS IIOJ3EMHBIX BOJ 10 TpebyeMoii
OTMETKHY WM TOHWXEHHE HAlopa B HAIIOPHOM FOPH30HTE ITOA3EMHEIX BOT;

- ycrpoiictBo [1dD3 — BogoHENPOHUIIAEMBIX KOHCTPYKIMM, IPAKTHYECKH HCKIIOYArOIIMUX
MIPUTOKH MOA3EMHBIX BOJ B KOTJIOBaHEI X BEIPabOTKY;

- HICKYCCTBEHHOE 3aMOpaKUBaHUE I'PYHTOB.

IIpuMevanus

1 BOIONOHIKEHHE MOXXET BBIIOJHATECA C ITOMOIIBIO OTKpPBITOIO BOJOOTIIHNBA, PH‘JIO(I)HHL'I‘pOB,
BOIOIIOHU3UTEIIbHBIX U PAa3rpy309HbIX CKBAXKHUH.

2 Ilpu rmy6oxoM 3ajleraHWM BOAOYNOPHBIX CJIOEB IPYHTa B JHMINE KOTJIOBaHA MOXET OBITH CO3JaHa
ropusoHTanbHas [I®P3, co3jaromas COBMECTHO C OrpaXJEHHEM KOTIOBaHa MAaJIONPOHHMIAEMEIH KOHTYP.
I'opusoHTaNBHBIE 3aBECH MOTYT OBITH BHIIIONIHEHB!, HAIPUMED, C IOMOLIBIO CTPYHHOM LIEMEHTAIIMH.

3 3amopaxuBaHME TPYHTOB HE PEKOMEHAYETCA IPUMEHATh B YCIOBHAX CTECHEHHOM OKpY»Karomen
3acrpoiz’ucn, TaK KakKk IpH OTTauBaHUM MOIYT IPOUCXOAUTE 3HAYMUTEIIbHBIE OCaIKH. HpPI IMPOCKTUPOBAHUU
3aMOpaXXMBaHUA I'DYHTOB PEKOMEHIOYETCA BBIMIOJIHATH OIIBITHBIEC paGOTLI B YCJIOBHUAX ILUIOINAAKH CTPOHUTEJILCTBA.
TpeGoBaHus K MPOEKTHPOBAHMIO MCKYCCTBEHHOTO 3aMOPa)XHBaHHSA CleQyeT yCTaHaBIMBaTh B cooTBETCTBHMH ¢ CII
120.13330 u uacTpYyKIMH [7].

16.2.3 IIpoexTHpoBaHHE 3aIMUTHl KOTJIOBAaHOB ¥ BHIPAOOTOK OT IOA3EMHBIX BOJ B
CTPOMTENBHBIN EPHOJ CIEAYET BEIIONHATH ¢ ydeToM nonoxenui CII 22.13330.

16.2.4 D¢ dexTuBHOCTS pabOTH BOJOIIOHU3UTENBHEIX cucTeM H 113 cienyeT npoBepsTs,
IIpY HEOOXOUMOCTH, MOHUTOPHHIOM YPOBHEH ITOI3¢MHEIX BOJ| B COOTBETCTBHH C pa3zenoM 10.

16.3 IIpoexTHpOBaHKE 32AMMUTHI OT NOA3EMHBIX B0/ B IKCILIyaTAllHOHHBIH NepHO

16.3.1 TlpoekTHbIE pEmIEHUs MON3EMHOTO COOPYXXEHHS B OSKCIUIyaTallMOHHBIA IIEPHOL
JIOJDKHBI 00ecIIeYnBaTh BHIIOTHEHUE CIIEAYIOMUX TpeOOBaHUM]:

- 3aIiTa BHYTPEHHETO 06beMa COOPYKEHUS OT IOCTYIUIEHHUS ITOA3EMHBIX BOI;

- 3amuTa KOHCTPYKLIHH OT arpecCHMBHOTIO BO3JEHCTBHS IOA3EMHBIX BOJ M IDYHTOB, a
TaKXXe OT BO3OEHCTBUM OMy)KIAIOIMUX TOKOB;

- co0mofeHHe TEPMOBIAXHOCTHOIO pEXHUMa B IIOMEINEHHSAX B COOTBETCTBHH C
SKCILTyaTallMOHHBIMH TPeOOBaHUSIMU;

- JOJITOBECYHOCTh U PEMOHTOIIPUTOJHOCTE CPEZICTB 3allUTHI OT MOA3E€MHBIX BOJ B TCUCHHUEC

BCET0 CPOKa 3KCIITyaTallid COOPYKCHHU,
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- MHHHMMAQJIbHOE HETaTHBHOE BO3JIEHCTBHE Ha 3[JaHHUS M COOPYXXEHHS OKpYXXaromein
3aCTPOMKHY;

- COOTBETCTBHE TPEOOBAHUAM MTOXKApHOH 6€30MacHOCTH;

- COOTBETCTBHE CAHUTAPHBIM U 5KOJIOTHIECKUM HOPMaM.

16.3.2 JIng 3amuThl HOA3€MHOTO COOPYXXEHHS OT IOA3EMHBIX BOI B IIEPHOI €ro
9KCILTyaTalliy AOIYCKAaeTCs IPUMEHSTh CHCTEMBI 3alIUTHI CIEIYIOIIUX THIIOB:

A — npuMeHeHne THAPOU3OJIIIIMOHHBIX IOKPHITHH U MaTepHAJIOB;

B — npuMeHeHne KOHCTPYKIHI U3 BOJAOHEIIPOHUIAEMOT0 OETOHA;

C — mpuMeHeHHEe [pEHAXHBIX YCTPOMCTB M MEpPONMpPUATHM, IIO3BOJSIOIIUX CHHU3HTH
YPOBEHB IOJ3EMHBIX BOJ Ha IPHUIIETAIOMIEH TEPPUTOPUH HIIM BBIIOJHUTEH ITEPEXBAT ITOJ3EMHBIX

BO HETIOCPEACTBEHHO HA KOHTYPE IIOA3EMHOI'O COOPYXKECHH .

IIpuMmeganue — [Ipu HEO6XOMUMOCTH HOIYCKAETCS IIPUMEHSATh KOMOHUHALIMIO CHCTEM 3aLUTHL.

17 IIpoexTHpOBaHHE 3alIIUTHI OKPYKAIOIIEH 3aCTPOHKH

17.1 TIlpm cTpouTENnbCTBE TMOA3EMHBIX COOPY)XEHHH HEOOXOMUMOCTH  3allUTHI
OKpY2KalOIIEeH 3aCTpORKM MOXET OBITH CBsSI3aHAa C Pa3sBUTHEM B KOHCTPYKIHMSX CYIIECTBYIOIIUX
00BEKTOB CBEPXHOPMATHBHBIX JIedOopManuii MM C Iepefadeif Ha HHX HHBIX HEHOIMYCTHMBIX
BO3JECHCTBUI (Hanpumep, BUOpalMOHHBIX). [IpOeKTHBIE pemeHus IO 3aIuTe OKpYKaromei
3aCTPOMKH JOJDKHBI OBITH HEOTHEMJIEMOM YaCThIO NPOEKTa CTPOUTEIHCTBA IIOA3EMHOIO
COOPYXEHHS, UX CIEHyeT pacCMaTpHuBaTh B KOMILIEKCE C TEXHUYECKHMMH PEHICHUSMH IO €€
YCTPOHCTBY.

17.2 B ciiydae eciii pe3yJIbTaThl T€OTEXHHYECKOTO MPOrHo3a (pa3ael 9) moka3sIBaroT, YTO
CTPOMTENBCTBO OKaXET HEAOIYCTHMOE BIHMSHHUE Ha Kakue-Tubo U3 OOBEKTOB OKpYXKaloIei
3aCTPOMKH, CIEAyEeT PaCCMOTPETh BO3MOXKHOCTh BHECEHHS B IIPOEKT M3MEHEHHM, HAIIPaBICHHBIX

Ha CHHXXCHHC TaKOI'O BIIMSIHHUS.

IIpuMedanus

1 JIns NpoeKTUPYEMBIX HOJ3EMHBIX COOPYKEHHUM, YCTPaHBAaEMbIX OTKPBITHIM CIIOCOOOM, IS CHIDKEHHS MX
BIMSIHUA Ha OKPYXKAIOIIyIO 3aCTPOMKY CIIEQYET PacCMaTpHUBAaTh BO3MOXKHOCTh CIIEAYIOIIMX M3MEHEHHI B IPOEKTE:
YMEHBIIEHHE ITyOHHB! KOTJIOBAaHA, YBEIMYEHHE JKECTKOCTH OTPaXKIEHHA KOTJIOBAaHA, yBEIWYECHHE YHCIIAa SPYCOB
YAEPXKHUBAIOMIMX KOHCTPYKIMH, MEPEXOA Ha IONy3aKphITBIH CIOCOO CTPOMTENHCTBA, UCKIFOYEHHE CTPOHUTEIHHOTO
BOJIOTIOHIDKEHMSI, U3MEHEHHE TEXHOIOTUH H NIOCIIEJ0BATEIbHOCTH paboT U Imp.

2 Jlns coopy)KeHHUM, yCTpauBaeMbIX 3aKpBITHIM CIOCOOOM, IUIS CHIDKEHHA HX BIUSHHSA HA OKPYIKAIOLIYIO
3aCTPOMKY CIIENyeT pacCMaTpHBaTh BO3MOXXHOCTb IIEPEHOCA TPACChl JIMHEHHBIX COOPY)KEHHUH, YBEIMUEHHUS TITyOUHBI

3aJI0XKE€HHUA, H3MEHEHUA TCXHOJIOTHM ITIPOHU3BOACTBA pa60T.

17.3 B ciydyae HEBO3MOXXHOCTH HCKIIOYHTH HEIOMYCTHMOE BIIHSHHE IIOJ3EMHOIO

CTPOMTENLCTBA Ha OOBEKTHI OKpY)KalOIeH 3acTpOMKM W3MEHEHHEM IIPOEKTHHIX pElIeHHH B
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IIPOEKTE JOJDKHBI OBITh IPEXyCMOTPEHBI pEIIeHUs (3alIUTHBIE MEPOIPHATHSA) IO 3allUTE 3THX
00BEKTOB OT CBEPXHOPMATHUBHEIX Je(opMaluii H HHBIX BO3EHCTBHUIH.

3anMTHBIE MEPONPUATHS I 00BEKTa OKPYKAIOINEH 3aCTPOUKH MOTYT OBITh HAllPaBIECHBI
Ha JIOCTIDKEHHE CIIENYIOINUX Ieei:

- CHIDKEHHE 3HAYeHUH €T0 JOIOIHUTEIBHBIX TeopManuii;

- IPUCTIOCOOJIEHHE €ro KOHCTPYKITHIA K TOMOTHUTENBHBIM AehOpMaliHsiM;

- BEIPaBHUBaHHE €r0 JOIOJTHHUTENHHBIX AedopMaIiuii;

- 3alIUTa OT UHBIX BO3/eiCcTBUl (BUOpanuii, IOATOIJICHHUS U IIP.).

Jomyckaercs Takxe MPUMEHATh KOMILJIEKCHBIE 3allIUTHBIE MEPONPHUATHS, BKIIFOYAIOIIME B
cebst KoOMOMHAMK yKa3aHHBIX BUJIOB 3aIUTHL

17.4 B xauecTBE MEPOIPHUATHI [0 CHHKEHHIO 3HAYEHUH NOMOIHUTENBHBIX AehopMaruit
3aIMUIAEMOr0 OOBEKTA HOMYCKAETCS MPUMEHSTH: YCHIEHHE €r0 OCHOBAHUS M (QYyHIaMEHTOB,
YCTPOMCTBO 3aIMUTHBIX pa3/IeNUTENbHBIX 9KPaHOB ¥ CTEHOK H IIP.

17.5 B xadecTBe MEpONpPHATHH IO NPHUCHOCOOJICHHMIO KOHCTPYKUHH 3allHINaeMOro
00BeKTa K JOMOJHHUTENHHBIM AehopMamusM CcIeNyeT HCIOIb30BaTh YCHIIEHHE €r0 HECYIIHX
KOHCTPYKIIMH, a TaKXKe H3MEHEHHE KOHCTPYKTHBHOM CXEMEL.

17.6 MeponpusTus, HanpaBje€HHBE HA BHIPABHUBAHHE JOIONHHUTENBHBIX AehopMaiui
3aIUINaeMoro 00beKTa, MOTYT BKJIFOYATh B ce0sl KOMIIEHCAlIMOHHOE HAarHETaHUE, BEIDABHUBAHHUE
1 TIOJTEEM C IIOMOIIBIO JOMKPATHOM TEXHOJIOTHH; JO3UPOBAHHOE BEIOYpPUBaHME IPYHTA M IIP.

17.7 B xauecTBe WMCXOMHBIX NAHHBIX I IPOEKTHPOBAHHUS 3ALIUTHEIX MEPOIPHUATHA
CIEIyeT WCIONB30BaTh: JNOKYMEHTAIMIO, yKa3aHHYI0 B pasjene 6, IPOEKT IIOA3EMHOrO
COOpY)KEHHS ¥ PEe3yJIBTAaThl FEOTEXHUYECKOT0 IIPOrHo3a (paszen 9).

17.8 3amuTHBIE MEPOIPHATHS HEOOXOOUMO BHIOMpaTh B 3aBHCHMOCTH OT CIEHYIOIIMX
(daxTopoB:

- XapakTep OKa3BIBAEMOTO BIIHSHHS CTPOUTENBCTBA, 3aBUCAIIETO OT CIOC0o0a yCTpOHCTBA
IIO/I3EMHOI'0 COOPY KEHHSI: OTKPBITOTO, MOIy3aKpEITOr0, KOMOMHEPOBAHHOIO MJIH 3aKPBITOTO;

- CTEIIEHb BIMAHUA U PACCTOSHHUE MEXIY IPOSKTUPYEMBIM H 3allIUINAaeMbIM 0OBEKTaMH;

- KOHCTPYKTHBHAs CX€Ma 3alUINacMOr0 COOPYXKEHHS, KAaTeropus COCTOSHHS €ro
KOHCTPYKIIMH, MaTepHall KOHCTPYKLIMH;

- QPXUTEKTYpHAs M HCTOPUIECKas IEHHOCTH 3aI[HINaeMOro 00bEKTa;

- THII M TIyOMHA 3aI0XKeHUS (YHIAMEHTOB 3aIlUINAeMOro OOBEKTa, KOHCTPYKTHBHEIE
0cOOEHHOCTH U MaTepual (pyHIaMEHTOB;

- 0COOEHHOCTH WH)XEHEPHO-T€OJIOTHYECKOT0 CTPOCHHS OCHOBAaHHUS 3allMIaeMOro

00BEKTA;
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- IOCTYII ¥ BO3MOXHOCTH BBIIOJIHEHHS pab0T BO BHYTPEHHUX ITOMEIIEHHUX 3aIUITaEMOTO
00BeKTa, HEOOXOAUMOCTD €T0 SKCILTyaTaIlHH.

IIpumedanue— Bobop Mepornpusaruii mo 3amure 0OBEKTOB OKpYXKArOUIEH 3aCTPOMKH CleLyeT
OCYIIECTBIATE Ha OCHOBAaHHWM TEXHHMKO-3KOHOMHMYECKOTO CpPaBHEHHs BapHUaHTOB. IIpM 3TOM IpPOEKTHBIE pEIIEHUS
3aMIUTHEIX MEPONPUATHH CIEAyeT pacCMaTpUBaTh B KOMIUIEKCE C OOIMMMHU PEIIEHUSIMHU 110 BO3BEICHUIO MOA3EMHBIX
COOpYKEHHIA.

17.9 Ilpu pa3paboTke NPOEKTOB 3AIMUTHBIX MEPOIPHATHH HEOOXOIUMO BBIIOIHSTH
crenyromue TpeboBaHUs:

- YCHIHS B KOHCTPYKLMIX 3allWINAaEMBIX 3JaHHH H COOPYXXEHHUH, IOINOJIHUTEIIbHEBIE
mepeMelneHns (QYHIaMEHTOB, HX OTHOCHTEIbHAsd HEPAaBHOMEPHOCTH M KpPEH JIOJDKHEI
COOTBETCTBOBATh 3HAUEHHAM, HE NPEBBINAIOIUM IPEAETHHO TOIYCTUMBIX 3HAUEHHUH;

- YCTPOMCTBO CaMHUX 3allUTHBIX MEPONPHUATHH HE IOJDKHO BBI3BIBATH HEHOILYCTHMBIX
JOTIOJIHUTENBHBIX TEXHOIOIMYECKUX BO3ICHCTBUI Ha 3aIMUIaeMble OOBEKTEL;

- JOJDKEH CyIIEeCTBOBAaTh JOCTYN, HEOOXOOUMBIA JJs IPaKTHYECKOH peanu3aluu
MPOEKTHBIX PEIICHUM.

17.10 Ilpm nNpOEKTUPOBaHWUHM 3AMMTHBIX MEPONPHATHN 1 3[aHHH H COOPYKEHHH
KaTeropum TexHuyeckoro cocrosHus III (HeymomieTBOpUTENbHOE WJIM OTrpaHUYECHHO-
pabotocnocobroe) umu IV (mpenaBapuiiHoe WM aBapHitHOE), BHE 3aBHCHMOCTH OT BBIOPAHHOTO
cocoba 3aIlUTHI, CIEAYeT IpeIyCMaTpUBaTh MEPOIPHATHS II0 YCHIEHHIO HX HAI3eMHBIX
KOHCTPYKIIHH JJIs IOBBIIICHHS KaTETOPUH TEXHUYECKOTO COCTOSIHHS.

17.11 Pac4er ¥ NpOEKTHPOBAaHHE YCHJICHHS OCHOBaHHH H (YHIAMEHTOB 3aIMHINAEMBIX
00BEKTOB clenyeT BBMIONHATE B coorBeTcTBHM ¢ CII 22.1330, CIT 24.13330 ¥ HacTOAIMM
pa3zienoM.

17.12 VYcunenue GQyHAaMEHTOB 3alMINAEMBIX OOBEKTOB MOXET 3aKIIOYaThCsi B
YKpEIIEHUH Tena QyHAaMEHTOB, H3MEHEHUH T€OMETPHYECKUX Pa3sMepOB (YBEIHMYEHHH IIHPHHEI

TIOJIOIIBEI, 3arTyO/IeHHs), TOJBEIEHINH HOBBIX ()YHIaMEHTOB, YCTPOHCTBE CBall YCHICHHS.
IIpuMedanue— Vcunenne QyHIaMEHTOB JOITYCKAETCH BBINOJIHATE IS BCETO COOPY)KEHHUS HIIH €r0

9acTH. BEIIONMHATE YCHIICHHE lbyH,T.[aMCHTOB 1104 4aCThIO COOPYKE€HHA CIIEAYET NPH 000CHOBaHHMH TaKOIO peLIeHUA

Pac4€TOM AOIIOJIHUTEJIBHBIX OCAAO0K, BEI3BAHHBIX HOBBIM CTPOMTENILCTBOM, H CTa6HJIH3aHI/IH 0CalOK COOPY>XCHHUA, HE

CBA3aHHBIX C HOBBIM CTPOMTEIILCTBOM.

17.13 Teno ¢pynmaMenTa U KOHTaKT «(hyHIaMEHT — TPYHT», IPH HEOOXOMAMUMOCTH, CIENYET
YKPEIIAT, MHBEKIMEN IEMEHTHOIO PacTBOpa IO JaBJICHHEM 4epe3 CKBa)KHUHEI, IPOOYPEHHEIE C
OIIPENIENIEHHBIM IIPOEKTOM IIIaroM.

IIpuMeuanue— YcuieHue Tena GpyHIaMeHTa M KOHTaKTa «(QyHOAMEHT — IPYHT», KaK HPaBHIIO,

ClleyeT MpefyCMaTpHBaTh I 3JaHUH HCTOPHYECKOMN 3aCTPOMKH, Y KOTOPEIX QYHIAMEHTHI CIIOXKEHB! U3 GYTOBOrO U

H3BECTKOBOI'O KAMHEH.
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17.14 3arnybnenue ¢GyHIaMeHTa, yBENWYEHHE INMUPUHBI €r0 IOJOIIBEL, IIOJBEACHUE
HOBOTro ()yHIaMeHTa CIIEAYET BHIIOJIHATH IO OTHAENbHBIM 3aXBaTKaM, OCYIIECTBISLA HAIECKHYIO
aHKEpOBKY HOBBIX YacTel U KOHCTpYKIuil pyHIaMeHTa C JEHCTBYIOIUMH.

17.15 TIlpm TpOEKTHPOBAaHHM YCHJCHHS JeHCTBYOIMX (YHZAMEHTOB CBasMHU
PEKOMEHIyeTCsl IpelyCMaTpuBaTh YCTPOMCTBO OYypOMHBEKIMOHHBIX, BIABIMBAEMBIX WIIN
IPYHTOIIEMEHTHBIX CBaii, BEIIOJHAEMBIX C IIOMOIINBIO CTPYHHON IIEeMEHTaIUH.

Tun cBalf U TEXHOJOTMIO HX YCTPOHCTBA IPUHUMAIOT, PYKOBOJCTBYSCH CIEAYIOIIUMH
IapamMeTpaMu:

- HH)KEHEPHO-TE€0JIOTHYECKHE YCIOBHUS;

- KOHCTPYKTHBHBIE OCOOEHHOCTH 3aIquInacMoro OoOBEKTa M KaTerOpHs TEXHHYECKOIO
COCTOSIHHS €r0 KOHCTPYKIIHIA;

- BBICOTHBIM ra0GapuT MOMEIIEHHM, U3 KOTOPHIX CleIyeT BBIIONHATH CBaiiHBIE PaboOTHI,
rabapuTsl NpUOIMKEHNS K IEHCTBYIOIMUM KOHCTPYKIIHSIM;

- IPOEKTHEIE HAarpy3KH Ha CBaw;

- 3HAYCHUS TEXHOJOTHYECKUX OCAIOK IPH BBHITOJHEHHM CBaiHBIX paboT, olpeleseMble

Ha OCHOBAHHUH COIIOCTaBHMOI'O OIIBITA.

IlpumMmeyaHus

1 Ipu ycTpoOMCTBE CBaii yCHIIEHHs, KaK IPABUIIO, CledyeT NPeIBapUTENIbHO YKPENHUTh Telo GyHIaMeHTa U
KOHTaKT «(pyHIAMEHT — IPYHT».

2 Ilpu nDpoeKTHpOBaHMM CBaif YCWIEHHA CJIEOYyeT CTPEMHTbCI MMHHMU3HPOBATh BO3MOXHOE
TEXHOJIOTHIECKOE BO3NEHCTBUE HA ()yHIAMEHTHI 3aMIMIIAEMbIX 00BEKTOB MPHMEHEHHEM anpoOHUpPOBaHHBIX METOIOB
HX YCTpOMCTBa C MOJIOXKHTEIBHBEIM CONOCTABUMBIM OIbITOM. HeobxomuMa paspaboTka periiaMeHTa IPOHM3BOACTBA
pabor mo ycuieHuro (yHZaMEHTOB Il CHIDKEHHS TEXHOJOTMYECKHMX OCafioK, a TaKKe KOPPEKTHPOBKA 3TOr0

periaMeHTa o pe3yJbTaTaM MOHUTOPUHTa AedopMaruii 3amumaeMsix GyHIaMEeHTOB.

17.16 B kadecTBe MEpPONpPHSATHI II0 YCHJICHHIO OCHOBAHHMH 3aIlUIAEMbIX OOBEKTOB
JIOIyCKaeTCcsl  UCIONB30BaTh CHOCOOBI  3aKpeIUIeHHs TIpyHTa IIOJ  CYIIECTBYIOIIHMH
bynzameHTaMH.

Jis 3aKpeIluieHds TpyHTa CIEeIyeT NPHUMEHSTh METOABI LEMEHTAaIlMH (B TOM YHCIE C
IIPUMEHEHHUEM MUKPOIIEMEHTOB), CUIIMKATH3aIMY, CMOJIM3ALUH.

Cooco6 3akpemieHHss IpyHTa CclenyeT BBIOMpaTh B 3aBHCHMOCTH OT HHIKEHEPHO-

Te0JIOTHYECKUX YCIIOBHIA IuTomanky B coorBercTBuy ¢ CI122.13330 u CII45.13330.

IIpumMeganusa

1 IleMeHTam¥MI0 NMPUMEHSIOT UIA 3aKPEIUICHUS IPaBEIMCTHIX IIECKOB, IPAaBUMHBIX M CKAIBHBIX I'PYHTOB.
MarepHais! THIIa MUKPOLIEMEHTORB MO3BOJLIOT OCYIIECTBIIATH LIEMEHTALMIO IECKOB OT KPYIHBIX JIO MBLIEBATEIX.

2 XuMu4eckoe 3aKpeIieHue IPyHTa (CHIMKAaTH3alMIO ¥ CMOJIM3al|IO) IPUMEHSIOT IPEUMYIIECTBEHHO I

IeCYaHbIX U MAaKpOIIOPHUCTEIX INIMHUCTBIX I'PYHTOB.
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17.17 TIpoeKkToM 3aIMUTHBIX MEPOIPUSATHH NOJDKHA OBITH OIPENEIIEHA 30HA 3aKpPEIUICHHS
IpyHTa B OCHOBaHWH (YHIaMEHTOB 3alIUINaeMOro oosekTa. PasMeprl 30HEI 3aKpeIICHHsI TPYHTa
OIpENESIOT PacyeToM, a ee IIyOuHa B JT000M ciiydae HOJDKHA OBITH Gonblie IIyOHHBI 30HBI
nedopMaruii, BEI3BaHHBIX YCTPOHCTBOM IIOJ3EMHOIO COOPYKEHHS.

ITpoekT ycuieHHs OCHOBAHHS C IOMOIIBIO 3aKPEIUIEHHs IPyHTa IOIDKEH COAepXKarh
TpeOyeMble MeXaHHYeCKHE XapaKTEpPUCTHKM 3aKpEIUIEHHOTO IPYHT4, a Takxke YyKasaHHus O
IepBOOYEPENHEIX paboTax Ha ONBITHOM Yy4YacTKe I OTpPabOTKM METONUKM H TEXHOJOTHH
TPOU3BOZCTBA PaboT, YTOUHEHHs PEIENTyphl HHBEKIMOHHBIX PAacTBOPOB. 3alaHHbIE B MPOEKTE
XapaKTEPUCTUKH 3aKPEIUICHHOTO I'PYHTa JOJDKHBI OBITH 3KCIEPHMEHTAILHO IOATBEPXKACHBI Ha
OIIBITHOM YYacTKe.

17.18 B xauecTBe MEpONpPHUATHI IO YCHJIECHHIO OCHOBAHHUSA MOJXET OBITh MCIIOJIB30BAHO
TaK)K€  apMHpOBaHHE TIPYHTa  pa3MUHBIME  cloco6aMH,  HalpuMep  yCTpPOWCTBOM
OypPOMHBEKIMOHHBIX CBaif, HECONPSTaeMBIX C CYIIECTBYIOINMMH (QyHIAMEHTaMH, C MOMOLIBIO
CTPYHHOM TEXHOJIOTHH WK 6YpOCMECUTEIHFHOTO criocoba.

Db GheKTHBHOCTh M KOHCTPYKTHBHBIE IIapaMeTphl apMHpPOBAaHUSA TIpyHTa CICAYeT
OIIpEIETATH PAaCUETOM.

17.19 PaznenuTeNnbHBIE 3KpaHbl MIM CTEHKH, CIIyXKallue JJI1 OrpaHHYCHUSA pa3MEPOB 30HBI
aKTMBHBIX JedopMalidii, BEI3BaHHBIX IOA3EMHBIM CTPOUTENBCTBOM, CIEAYET pacrojararb Mexmy
3aIUINAEMBIM 00BEKTOM H CTPOSIIMMCS COOPYIKEHHEM.

OnTHManbHOE PACIOJNIOXKEHHE Da3[EUTENbHBIX 3KPaHOB, MX Tpebyemylo TiyOHMHY H
JpyTHE XapaKTEPHCTHKH CIIEAYeT ONPENENITh PaCUeTOM B COOTBETCTBHH C paseioM 9.

PasfenuTenbHBIE 3KpaHbl PEKOMEHIYETCS BBHINONHATh M3 CBadl  (3aBUHYHMBAEMBIX,
OypOMHBEKIMOHHBIX, OypOHaOMBHBIX M IIp.), TPYHTOLEMEHTHBIX 3JEMEHTOB, C IIOMOIIBIO
CTpYHHOM TEXHOJIOTHH, BAABIMBAEMBIX IIILyHTOB.

TexHONOTHs YCTPOMCTBA Pa3feIuTEeIbHBIX SKPAHOB JODKHA 00€CIeYnBaTh MHUHAMAIBHOE

TEXHOJIOTHYCCKOC BO3JICI7‘ICTBI/IC Ha q)YH,I[aMCHTBI 3amuniacMbIxX 3,HaHHI7L

IIpuMedaHHe— YCTPOHCTBO OTCEYHBIX IKPaHOB MOXeT ObITh Hambonee 3((HEKTHBHBIM IpPH
PAaCTONIOXKEHHH 3alIMINAaeMoro o0bekTa ONH3KO K IPAHMLE MyJbIbl OCEJaHWs NP YCTPOHCTBE MOA3EMHOIO
COOPYXEHMS 3aKpPBITHIM CIOCOOOM WIM K TPAaHHLE NPH3MBI aKTHBHOTO AABJIEHHS [PHU YCTPOACTBE KOTIOBAHA.
Hao60poT, yCTPOUCTBO OTCEYHBIX 3KPaHOB 00BIYHO He3(()EKTHBHO IPH ero GIM3KOM PaCcIONIOXEHHH K OTPKICHHIO
KOTJIOBaHa.

17.20 B xayecTBE MEpPONPHATHHA IO IPHCIOCOOIEHHIO KOHCTPYKIIMH 3alIMINAeMOro
00BEKTa K [IONOJIHHMTEIBHEIM JehopManusM CIEIyeT HCIONB30BaTh IIPOCKTHBIC PEIICHUs II0
IIOBBIIIEHHIO XECTKOCTH €r0 KOHCTPYKTUBHOM CXEMBI MIIH OTAENBHEIX 2JIEMEHTOB:

- YCUJICHHE HECYIIUX KOHCTPYKIUH;

- YCTPOMCTBO BPEMEHHBIX METAJUTHYECKUX OaHAaxel, 000HM, THKEH M IIp.;

-
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- YCTPOUCTBO MOCTOSIHHBIX IIOSICOB JKECTKOCTH;

- YCTPOMCTBO JOMOTHUTENBHBIX KOHCTPYKTUBHBIX 3JIEMEHTOB H CBS3EH.

17.21 TIpoekTHBIE pelleHHS [0 YCHICHHIO KOHCTPYKIHMH 3alllMINAaeMbIX OOBEKTOB
OKpY>KaloIe# 3aCTpOUKY TOJDKHBI yIUTHIBATS!

- ACTOPUYECKYIO U apXUTEKTYPHYIO [ICHHOCTD 3[JaHMsl HIIH COOPYKEHHS,

- BO3MOXHOCTH JOCTyla K YCHJIHMBAaeMbIM KOHCTPYKIHSAM H HEOOXOIMMOCTBH
SKCILTyaTalluy IIOMEIIEHUN;

- XapakTep UMEIOIMUXCs MOBPEXIeHNH KOHCTPYKIMM, BO3HUKIIMX B XOJ€ 3KCIUTyaTallid
00BEKTa, U X BO3MOXHEIE IPHYUHBL

ITpoeKTHBIE pEIIeHHs [0 YCHJICHHIO KOHCTPYKIMH 3allUINaeMBIX OOBEKTOB IOJKHEI
HOATBEPXKAATHECS PAcYeTOM Ha BO3JNEHUCTBHS, ONpEIENsseMble B COOTBETCTBHH C pasfelioM 9 u
BBI3BaHHBIE IIOJI3€MHBIM CTPOUTEIHCTBOM.

17.22 MeponpusaTas MO0 BHIPABHHBaHHIO JONONHUTENBHBIX AeQOpMalui 3aIUINAEMBIX
00BEKTOB ClIeAyeT MpoeKTHpoBaTh B coorBeTcTBUM ¢ CII 22.13330.

Onmny u3 3G(eKTHBHBIX CIIOCOO0OB — KOMIICHCAIlMOHHOE HArHETaHHWe, ITO3BOJIIIOINEe
IpeJoTBpalaTh WM MEHEMHU3APOBATh JeopMaliy CYIECTBYIOMUX 0OBEKTOB P BO3BEACHUU
pSAIOM  TMON3EMHBIX  coopyXeHu#. KoMmeHcallMOHHOE  HarHeTaHHe  OCYINECTBIACTCH
MHOrOPa30BOM JO3MPOBAHHOW WHBEKIUEH TBEPACIOIMX PacTBOPOB B IPYHT Yepe3 CKBaXKHHEL,

pacrojaraéMaI€ MEXAY CTPOAIIUMCS U 3allTHIITa€MbIM 00BEKTaMH.

IlpuMeyaHu4

1 Jlna 3amuTel 30aHMA M COOPYXKEHHMH, @IpH INPOXOAKE II0J HHMH TOHHENEH, MPUMEHAeTCS
KOMIIEHCAIIMOHHOE HarHeTaHWe, BBIMOJHAEMOE Yepe3 UHbEKTOPhI, YCTAHOBJIEHHBIE B FOPU3OHTAILHON IUIOCKOCTH,
IUIS 9eT0 YCTPauBalOTCs CIICLUATBHBIE BEPTHKAILHEIE IIaXThL.

2 Jlns 3amuThl OOBEKTOB, IPH IPOXOAKE TOHHENEeH HIM YCTPOMCTBE KOTJIOBAHOB DSNOM C HHUMHY,
IPUMEHAETCA TeOTEXHMYECKHH Gapbep B BEPTHKAIBHOM WM HAKJIOHHOM IUIOCKOCTH, YCTPauWBaeMBIH IO METOXY
KOMIIEHCAIIHOHHOTO HArHETAHKA B COOTBETCTBHH CO CTaHIapTOM OpraHu3auuH [3].

17.23 IIpu WCIONE30BaHMHM B Ka4eCTBE 3AIIUTHBIX MEPONPHUATHH KOMIIEHCAIIHOHHOTO
HarHeTaHus B MPOCKTE CICAYCT NPEHYCMOTPETH BBINOJHEHHUE SKCIIEPHMEHTAIbHBIX pa60T Ha
OIIEITHOM Y4YaCTKE.

17.24 B clIy4asix, Korga CTpOMTEIIBCTBO IIOA3EMHOI0 COOPY>KEHHSI MOXKET BbI3BATh 3a CUCT
Gappaxkaoro 3¢ ¢dexra MOATOIUIEHHE IOABAIOB 3[JaHUH OKpY)KarolleW 3aCTPOMKH, B IIPOCKTE
JOJIXKHBI OBITH IIpEeayCMOTPEHBI MEPEI 110 3alUTE NOABAJIOB OT MOA3EMHBIX BOI.

B kauecTBe Takoi MepHl MOXET OBITh NPEAYCMOTPEHO YCTPOMCTBO THAPOH3OJISAIHH

IMOABAJIOB MJIM HCKIIFOYEHHE BO3MOXKHOCTH HX INOATOIIICHUS C IIOMOIIBIO ycrpoﬁcha leCHa)I(eI’I

- (cM. paszen 16).
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17.25 HeobxomuMocTh NPOEKTUPOBAHUS MEPOIPHUATHH, HAMpPaBICHHBIX Ha 3allUTy
WHXXCHEPHBIX KOMMYHHKAIIMH W CHIDKEHHE HX IOIMOJHHUTEIBHBIX JedopMaluii, BBHI3BaHHBIX
IIOJI3€MHBIM CTPOMTENIECTBOM, CIIEAYET ONpPENeATh HAa OCHOBAHHH I€OTEXHHYECKOTO IIPOrHO3a
(cMm. pa3men 9).

3HayeHus  INpeNeNbHO  JONyCTUMBIX  AedopMmanuii  NOA3EMHBIX  HMH)XCHEPHBIX
KOMMYHMKALIU} [OITyCKaeTcs OIpPENENATh B COOTBETCTBHH C [3] MM IO COIIIACOBAHHIO C
SKCILTYaTUPYIOIMUMH UX OpraHU3allusIMHU.

1726 B cnydgae ecid IpOEKTUPYEMOE IIOA3EMHOE COOPYXKEHHE WM IIPOLECC €ro
CTPOHUTENBCTBA MOTYT OKa3bIBaTh Ha OKPYXKAIOIMIYIO 3aCTPOUKY HENOIyCTUMBIE BUOpAlHOHHEIE U
JUHAMHYECKUE BO3JEHCTBUSA, B IPOEKTE MJOJDKHBI OBITH IPEIyCMOTPEHBI MEPOIIPHUATHSA II0
CHIDKEHHMIO YPOBHS TaKUX BO3IEHCTBUIL.

17.27 Db dexTHBHOCTD 3aIIUTHBIX MEPOINPUSITHIH, IPEIyCMOTPEHHBIX IPOEKTOM, AOJDKHA
OBITh INOATBEpXKIEHA pe3ylbTaTaMH TE€OTEXHHYECKOTO MOHMUTOpUHIa. ['€0TeXHHYECKHU

MOHHTOPHHT CJIeyeT INIAHKPOBATh U BBIMOJHATH B COOTBETCTBUH C pasnenom 10.
IlpuMedaHnusd
1 Bo MHOrMX ciydasx [JETalbHBId MNPOTHO3 IOBEINEHUS 3KCILUTyaTUPYEMBIX 3[0aHHH H COOPYXKEHHH,
MOJBEPTIIMXCS YCUIIEHHIO, 3aTPYAHEH. B TaKUX MPOEKTHBIX CUTYalUsAX ClIeTyeT IPUMEHATh HaOMmONaTeNbHbIH METO

(em. 7.7).

2 HpPI NPOEKTUPOBAHHUH KOMIIEHCAITMOHHOI'O HarHETaHUA HabmoaTeNnbHbBIA METOZ, ClIEAyeT NPUMEHATH BO

BCEX CIydasiX.
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IIpuiaoxenue A
(cmpaBo4HOe)

OcoGenHoCTH HHKEHEPHO-Te0JIOrHYeCKHX YCJIOBHH HA TEPPHTOPHH

r. MOCKBBI

A.1 Ilpu npOEKTHpOBaHWHM NOA3EMHBIX COOpPYXeHU#t B r. MockBe clemyeT 3HaTh H
YYUTBIBATh OCOOCHHOCTH HHXXCHEPHO-TEOJIOTUUYECKHX M THIPOTeOJOTMYECKUX YCIOBHH Ha
TEPPUTOPHH IOPOJA, YMETh aHAIM3UPOBATh BO3MOXXHOCTh Pa3BUTHS OIACHBIX I'€OJIOTMYECKUX U
TEXHOT€HHBIX IIPOLECCOB B IPYHTOBOM MAacCCHBE, KOTOpHIE MOTYT OKa3bIBaTh BIIHSHHE Ha

6€30MacHOCTh CTPOUTENBCTBA M HATEKHOCTh IIPUHIMAEMBIX KOHCTPYKTUBHBIX PEIICHUH.
ITIpumedanue — [Ipunoxenus A—I" npuBeneHsl B Ka4eCTBE MPUMEpA, KOTOPBIH MOXHO HCIOJB30BATh

IpH pa3paboTke PErHOHABLHBIX METOAUYECKUX TOKYMEHTOB MM CIIEMAbHBIX TEXHUIECKUX YCIOBUH.

A.2 Mocksa pacmojiokeHa B IEHTpajibHOM dacTd BocrouHo-EBpomelckoii paBHHHBI B
Gacceitine pexu MoCkBBI 1 ee IPUTOKOB. ['eosormyeckuii paspe3 mox MoCKBOH XapaKTepU3yeTCs
HaIMYdeM [OBYX PE3KO BBIDOKEHHBIX OTAXEH TIeolorHdyeckux oOpa3oBaHMH: [pPEBHETO,
JIOKeMOpHIICKOTO KpUCTaUIMYecKoro (pysmaMeHTa, norpebeHHoro Ha riayoune 6omnee 1 kM, u
3aJIeTaloIero Ha HeM IMOKpOBa OCaJOYHEIX IOpoJ. Bee nmoa3eMHbIe COOPYKEHUS Ha TEPPUTOPHUU
ropojia, Ha KOTOphI€ PacpOCTPAHSIOTCS TPEOOBAHUS HACTOSINIEr0 CBOJIA IIPaBUJl, pacIoNaraloTcs
B IIpefieNax rIyOuH YexJia 0CaJOYHBIX TOPO/I.

A.3 B reosorayeckoM CTPOECHHH TEPPUTOpUH I. MOCKBHI A0 IIyOMH, 3aTparMBaeMbIX
MO/3€MHEIM CTPOMTENLCTBOM, IPUHHUMAIOT y4YacTHE IIOPOJABI CPEOHET0 M BEPXHETO OTIENIOB
KaMEHHOYTOJIBHOM, FOPCKOM, MEJIOBOM U YETBEPTUIHOU CUCTEM.

B npunoxxenun b npuBeneHs! crparurpadudeckue CXeMbl KOMIUIEKCOB YETBEPTUYHEBIX U
JIOYETBEPTUYHBIX OTJIOKECHUH Ha TEPPUTOPUH I'. MOCKBEL

A4 T'upporeomoruueckue yciaoBusi T. MOCKBEI XapaKTEpU3YIOTCS  HAIUIHEM
3HAYUTENFHOI0 YHCJIa BOJOHOCHBIX TOPH30HTOB B 00pa3yeMbIX HMH BOJIOHOCHBIX KOMILIEKCOB. B
BEpXHEH YacTH IPYHTOBOM TOJIIM IOA3EMHBIE BOJBI HACBHIIIAIOT PBHIXJIBIE U CBA3HBIE IIOPOJEI
YEeTBEPTUYHOTO M ME3030HCKOro (MeJIoBOro M I0pcKoro) Bo3pactoB. Hambomee momHeIi paspes
3THX OTJIOXKEHHH Npe/ICTaBlIEH Ha rore r. MOCKBEI B Ipefenax TemnocTaHCKOH BO3BBIIIEHHOCTH.
3meck pa3BUTO [0 INECTH BOJOHOCHBIX TOPH30HTOB, NPHYPOYEHHBIX K YETBEPTUYHBIM
JIIOBUAIBHBIM, BOIHO-JIEAHUKOBEIM M O3€PHO-JIEIHHKOBBIM, a TaKXKE MOPCKHM MEJIOBBIM H
IOPCKUM II€CYaHBIM IOpOJaM. ODTH BOJOHOCHBIE TOPU3OHTHI pa3leNeHbl CIaboNpOHUIIAEMBIMU
IJIaCTaMHU MODEH, a TakXXe IIMHAMH U NIMHUCTHIMH aJIEBPUTAMH MEJIOBOT'O U IOPCKOT'O BO3PACTOB.

B 4eTBEpTHYHBIX OTJIIOKEHUIX BBIIEIISIOTCS:

- COBPEMEHHBIH aJIIOBHAIBHBIN BOJOHOCHBIH T'OPU30HT;
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- BOJIOHOCHBIN TOPH3OHT NEPBOM, BTOPO# U TPEThEH HaAMOMMEHHBIX Teppac pek MOCKBEI
u Sy3sl;

- MOCKOBCKHI1 ()JTFOBHOTIISIIAANBHEIH BOZOHOCHBI TOPH3O0HT;

- MOCKOBCKO-JOHCKOH (hTFOBHOTIIAIHAATBHBIA M 03€pHO-TI€IHUKOBBIA TOPU30HTHI;

- TOHCKO-CETYHbCKUHU ()ITFOBHOTISIIUANBHBIA U 03€PHO-JIETHUKOBEI TOPU30HTEIL.

B Me3030iickux (MEIOBBIX U IOPCKHUX) OTJIONKEHHUSX BEIACISIOTCS CIEAYIOIIHE BOIOHOCHEIE
TOPU30HTHI:

- CEHOMAaH-aJIbOCKHH;

- anT-HEOKOMCKHIH;

- BOJDKCKHH;

- KeJIOBeH-0aTCKHiA.

B HmxHEe# 9acTH rpyHTOBOM TOJIIM MOA3EMHEIE BOJBI IPHYPOYEHH] K IUIaCTaM BEPXHE- U
CpPEeIHEKAaMEHHOYTOJIbHBIX KapOOHATHBIX OTJIOXKEHHH, pa3[eICHHBIX MEPrelIMCTO-TIIMHUCTEIMU
nopomamu. B ceBepHoM uacTH I. MOCKBEL, TIJe INpeAcTaBieH Haubonee MONHBIA paspes
BEPXHEKaMEHHOYTOJIBHBIX OTJIOXKEHHUH, B 3TOM YaCTH TOJIIM BBIAEIAETCA IO ISTH BOIOHOCHBIX
IJIaCTOB.

B xaMeHHOYTOBHBIX OTIOXKEHUSIX BBIIEIIOTCS CIEAYIOIHE BOJOHOCHBIE TOPH30HTEL:

- DKEIIBCKHH;

- KaCHUMOBCKHIA;

- MSTYKOBCKO-ITO/I0TBCKHUH.

IToMHMO ONHCAaHHEIX BBIIE BOJOHOCHBIX T'OPH30HTOB Ha TEPpUTOpHH I. MOCKBEHI B
BEpXHEH YacTH THAPOTEOJOTHYECKOro paspes3a JOCTaTOYHO 4YacTo BCTpedaeTcs ocobas gopma
CKOILJICHHs TOA3EMHEIX BOJ — BEPXOBOKA, 3ajieraioinas Ha HeOonbmod riaybune (2—3 M),
00s3aHHAsA CBOMM CYIIECTBOBAHHEM TIJIABHBIM O0Opa3oM IOBHINEHHOMY HHQUIBTPAlIOHHOMY
MUTAHUIO (B OCHOBHOM 3a CYET YT€YEK M3 BOJOHECYIIUX KOMMYHHUKAIIHi), a TAKXKe yXYALICHUIO
YCIIOBHI TOBEPXHOCTHOIO M IIOJ3EMHOI0 CTOKa 3a CYeT 3aChIIKM ECTECTBEHHBIX JpEH
(HeOONBIIHUX PEK U OBPAroB).

A.5 Tlpu mnpoexkTHpPOBaHHH HEOOXOAMMO YUUTHIBATh TMIPOI€OJIOTMYECKHE YCIIOBHS,
chopMupoBaBIIMECS K HACTOSAINEMY BPEMEHH Ha TeppuUTOpHHM TI. MOCKBEL. MHTEHCHBHBIA
BOZOOTOOp M3 KaMEHHOYTOJIbHBIX T'OPU30HTOB IIPUBEN K YCTAHOBIIEHHIO IIPAKTHYECKHM Ha BCEH
IJIOINAAX TropoJa HUCXOMAINEr0 IEpeTeKaHWs IOA3EMHBIX BOJA, O YEM CBHAETEILCTBYET

COOTHOIIIEHHE aOCOMFOTHEIX OTMETOK ypOBHef;I IIOA3E€EMHBIX BOJ B BOOOHOCHBIX IT'OPH30HTAX.
IMpumeuanue— Haubonpume 0OTMETKY XapaKTepHBI IS IEPBOTO OT OBEPXHOCTH ropu3oHTa. Jlanee, B
KaXXIOM MOCIEIYIOMEM HIDKE3aIeraiomeM ropu3oHTe, NPOMCXOJUT YMEeHbIIEHHe abCOJFOTHBIX OTMETOK YPOBHEH

noa3eMHbIX BoA. Haubosee HU3KOE MONI0XKEHUE ypOBHeﬁ XapaKTEPHO I MAYKOBCKO-IIOOJIBCKOI'0 TOPU30HTA.
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A.6 Ilpu mpoeKTHPOBaHMM MOJ3EMHBIX COOpPY)XEHHH B I. MOCKBE CIIENyeT YYHUTHIBAThH

Hajiguue norpedeHHsx Gopm penbeda.

IlpuMeduanue— EcrectBeHHslif penbed Ha TeppUTOpHM I'. MOCKBBHI IIpeTeprien CyLIECTBEHHBIE
u3MeHeHus. BoiHad ceThb NMPUTOKOB pekM MOCKBBI Ha TEPPUTOPHM COBPEMEHHOIO IOpoja, CyMECTBOBAaBIIAs IO
HaJaja OCBOCHHSA 3TOM TEPPUTOPHH YEJIOBEKOM, 93¢ CYIIE€CTBCHHO npeoGpasonaHa. BonbIIHHCTBO U3 ITIPUTOKOB K
PYYBEEB OBLITH 3aKITIOYEHHI B KOJUIEKTOPBI, OCTAJIbHBIE 3acChblllaHbl. 3aceimaHo OBLIO TaKXKe 3HAYMTENIBHOE YHUCIIO
NpYyZIOB, OBparoB, 6aok X NPOYMX HEPOBHOCTEW €CTECTBEHHOrO peibeda, co3TaBaBIIMX Heyao0CTBa Ui Pa3BUTHA
ropoja.

A7 Tlpu DpPOEKTHPOBAaHMM IOJ3EMHBIX COOPY)XEHHUH HETIyOOKOro 3alloXKEHHS,
yCTpanBaeMBIX IPEUMYIIECTBEHHO B KOTJIOBaHAX U TPaHIIEAX, CICAYeT YIUTHIBATh BO3MOXKHOCTD
3HAUUTENHHOW MOIIHOCTH 3aJleTaHUs TEXHOT€HHBIX IPYHTOB U OTJIOXKEHHH Ha TEPPHUTODHH T.
MockBel.  Ocob0  cremyer  BBIAENATH ~ HAIWYHME  HECIEXKABIIMXCS  TEXHOIECHHBIX,
ra30reHepUpPYIOMIUX U HHBIX XUMHUECKH 3arpsI3HEHHBIX IPYHTOB.

[TpUromHOCTh TPYHTOB C TOYKH 3PEHHS CAHHTAPHBIX U 3KOJIOTHYECKHX TpeOOoBaHHUMH
crenyer onpenensatb B coorBercTBuU ¢ CanlluH 2.1.7.1287, HenpuromHsle IPyHTBI MOAJEXKAT
YAAJIEHUIO U3 KOTJIIOBAaHOB UJIH 3aMEICHHUIO.

A.8 Baxnas o0cCOOEHHOCTh HH)KEHEPHO-TEOJIOTHYECKMX YCIOBHH TI. MOCKBBI,
HeOJaronpusTHas IS TMOA3EMHBIX COOPYXEHHMH, — Hald4uMe Ha psANE Y4YacCTKOB TEPPHUTOPHH
ropoJia XMMHUYIECKOH M 3IEKTPOXUMHYECKOH arpecCHy IPYHTOB M ITOJ3EMHBIX BOJ 10 OTHOIIEHHIO
K KOHCTPYKIIMOHHBIM MaTepHaiaM COOpYXXeHHH. 3aImUTy KOHCTPYKIHMH IOA3EMHEIX COOPYXEHUI
OT KOPPO3HH CIIEAyeT BHIOJHATE B COOTBeTCTBHY ¢ TpeboBanusamu CII 28.13330.

A.9 Ha tepputopun r. MOCKBBI CYIIECTBYET psifi HHXXEHEPHO-TE€OJIOITHYECKUX YCIIOBHH,
HEOJIAarOMPHUATHEIX JJIS [MOJ3€MHOTO CTPOHTENBCTBA, KOTOpBHIE ClleAyeT 0co00 TINATeIbHO
HCCIIEIOBaTh B IMpOIleCcCe M3BICKAHWN M YYUTHIBATH NPH IPOEKTHUpOBaHMHU. K TakuM yCIIOBHSIM
OTHOCHTCSI HAJIMYKE B T€0JIOTHYECKOM pa3pese:

- TPYHTOB, COAEPXKAIMX BATYHBI U KPYITHBIE BKIIIOYEHUA. Takue IrpyHTHI IIPEACTaBIECHE] B
OCHOBHOM BAJIyHHBEIMH CYTECSMH MU CYIJMHKaMH MOPEHBI MOCKOBCKOI'O TOPHM30HTa, IIMPOKO
pacIpoCTpaHeHHBIMH Ha TeppuTOopud r. MockBbl. Hamuune Takux IpyHTOB CIEAYET yYUTHIBATH
pu BEIOOpE 000py/TOBaHUS U TEXHOJIOTHH YCTPOHUCTBA MIOA3EMHEIX COOPYKEHHM;

- PBIXJIBIX BOJOHACHIIIEHHBIX ITECKOB. PHIXIJIbIE BOJZOHACHILEHHBIE IIECKH YETBEPTHYHOIO
BO3pacra 3ajleraloT, HalOpuMep, Ha ceBepo-3amane . MOoOcCkBEL Takue TIPYHTBI CIOCOOHBI
JOYIUIOTHATBCS TIPH BHOPAMOHHBIX WM (HIBTPAMOHHBIX BO3AEHCTBHUAX. BONOHACHIIEHHEIE
MEJIKHE M TBUICBAaThle MEeCKH CKJIOHHBI K IMPOSBICHUIO IUIBIBYHHBIX CBOMCTB M OIIACHBI CBOEH
CHOCOOHOCTBIO 3aIIOJIHATH [TOI3EMHBIE TIOJIOCTH ¥ IPOCTPAHCTBA IIPH HaIW4YHK JocTtyna. Cienyer
YYUTBIBATh, YTO IIBUIEBATBIE IIECKH, 00amas HHU3KOM MPOYHOCTBIO, JIETKO Da3KMKAIOTCI H

OIUIBIBAIOT IIPH OYEHH MAJIBIX Pa3spyHIAIOINUX HAMPHKCHUAX;
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- cna0bIX BOJOHACHIIEHHBIX INIMHHUCTBIX TPYHTOB, 3aTOp(GOBaHHBIX I'PYHTOB, TOP(YOB U
HJIOB, CKIIOHHBIX K JUTHTENBHOM KOHCOJNMAAIMHA U 3HAYUTENbHBIM AehopManusM. Takue rpyHTHI
HE pa3BUTHl Ha TEPPUTOPHH I. MOCKBHI ITOBCEMECTHO M BCTPEYAIOTCSA IIPEMMYIIECTBEHHO B
MOHMKEHHUIX penbeda, K HIM OTHOCSTCS O3€pHBIE U OOJIOTHBIE OTIIOXKEHUS;

- [JIMHUCTHIX TPYHTOB MOBBIIIEHHOM JyBCTBUTEIHHOCTH. Hanpumep,
CTabOMUTHGHUIIMPOBAHHBIE TJIMHUCTHIE TPYHTHl C BBICOKOM BIKHOCTBIO H IIOKa3aTeleM
Tekydectd 6osee 0,5 0651a1at0T THKCOTPOITHBIMHA CBOMCTBAaMH, T. €. XapaKTEPU3YIOTCsI YaCTHYHOM
WIM TONHON IOTeped IpPOYHOCTH MpPH IJHHAMHYECKOM BO3IECHCTBHM M BOCCTAHOBIICHHEM
MIPOYHOCTH ITOCIIE IPEKPANIECHUS BO3ACHCTBUS;

- IYYHHHCTHIX TPYHTOB. Takwe TpyHTHI IPH HX BCKDBITHH B IIPOIECCE IIOA3EMHOIO
CTPOMTENBCTBA, IOABEPrasCh BO3MCUCTBUIO OTPHUIATENBHBIX TEMIEpATyp, CIIOCOOHBI K
3HAYUTENIbHBIM 00beMHBIM JieOpMallisIM B MOTYT NepeaBaTh CyIIECTBEHHBIE JOIOJIHUTEIbHEIE
JaBJIEHWsST Ha KOHCTPYKIIMH IIOA3EMHBIX COOpyXeHui. K IyumHHCTBIM OTHOCATCS TJIMHHMCTBIE
TPYHTEHL

A.10 Crnemyer yduThBIBaTh, YTO ONACHOCTh IIPH IIOA3€EMHOM CTPOMTENBCTBE MOTYT
IPEACTaBIATh CO00M 3HAYMTENbHBIE IPaJAMEHTH HAlOpa B BOJAOHOCHBIX TOPH30HTaX, KOTOPBIE
MOTYT BO3HHKAaTh IpPH BCKPHITHM OTHOCHUTEIFHO MAJIOMOINHOIO BOJDKCKOIO BOJOHOCHOIO
TOPU30HTA, NPUYPOYEHHOTO K TIJMHHUCTHIM MBUICBATHIM M MEJIKHM II€CKaM, HACHIIEHHBIM
¢t ochopUTOBEIMH KOHKPELUAMHU, KOTOPBIH 00J1a1aeT 3HAYUTENbHBIM H30BITOYHBIM HAIIOPOM.

Ob6si3aTensHBIME TPEOOBAaHUSMH B IPOrpaMME HHXXEHEPHO-TE€OJIOTMYECKUX W3BICKaHUM
JIOJDKHBI OBITH HE0OXOIUMOCTD IETAIHHOM CTpaTH(GUKAIUU BOAOHECYINUX U BOJOYIOPHEIX CIIOEB
IpyHTa, oOIpelelieHue HuX Ko3pUIUeHTOB GUIbTpaldd ¥ BOXOOTHA4YH. JIOKaIbHEIE
THJIPOT€0JIOTMYECKHE OCOOEHHOCTH YYacTKa IOA3EMHOTO CTPOHMTENLCTBA CJIENYeT H3ydaTh B
KOHTEKCTE OOIIEero IOHHMaHHS PEXUAMOB (HIBTPANMHA Ha 3HAYUTENBHON OKpYyXaromeit
TEPPUTOPHH.

A.11 Ha Ttepputopuu r. MOCKBBI IIPOSBISETCS pPSAA HEOJArompHSATHBIX HH)KEHEPHO-
TE€OJIOTUYECKUX IPOIIECCOB, ECTECTBEHHOTO W TEXHOTEHHOTO XapaKTepa, KOTOphle Heo0XOAUMO
U3YYUTh B XO/I€ M3BICKAHWHA M YYUTHIBATh IPH MPOCKTHPOBAHUH IOJ3EMHBIX coopyxeHui. K
STHM IIPOLIECCaM MOXKHO OTHECTH:

- TEXHOTE€HHOE IIOJTOILJICHHUE;

- KapCTOBBIE U KapCTOBO-CY(h(O3HOHHEIE IPOIIECCHI;

- OIIOJI3HEBBIE ITPOIIECCHI.

A.12 Ilpu nNpoOEKTUPOBAaHUHU CJIEOYET YUUTHIBATH, YTO IOJ3EMHOE CTPOHTEIHCTBO

cnocobHo 3a cyer GappaxHOoro 3¢ (¢eKTa BBI3EIBATH TEXHOT€HHOE IOATOILICHHE OKpYXKaroIIen
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TEPPUTOPUH, YTO MOXET IPUBECTH K 3aTOIUIEHHIO IIOJBAJIOB COCEJHHX IOMOB M YXY/IIIUTH
SKCIUTyaTallHOHHBIE CBOMCTBA KCILTyaTHPYEMBIX ITOA3EMHBIX OOBEKTOB.

A.13 Crnemyer y4WTHIBaTh, YTO ONACHOCTh /IS IIOJ3EMHBIX COOPYXEHHH MOIYT
IPECTaBIIATE KapCTOBBIE H KapCTOBO-CY(h(h03MOHHBIE IPOLECCH HAa TeppUTOpHH I. MocksEL. I1pu
CTPOHMTENHCTBE Ha 3aKAPCTOBAHHBIX TEPPUTOPHUSAX HEOOXOOUMO HM3ydaThb COCTaB KapCTYIOIIHMXCH
MOPOJI, YCIIOBHS MX 3aJIETaHUs, BBIIBILITH IIOBEPXHOCTHEIE KapCTOBBIE IIPOSBIICHHUS M IOA3EMHBIE
KapcToBble (popMel. B ycrmoBusix r. MOCKBEI OCHOBHBIE KapCTYIOIIHECS ITOPOIBI — OTIOXEHHUS
H3BECTHAKOB KapOoHOBOro Bo3pacTa. HaubGonblmy:o KapcTOBYIO Yrpo3y MNPEACTaBIAIOT
TEPPUTOPHH B TpeENax JOJIHH peKu MOCKBbI ¥ €e KPYIHBIX IIPUTOKOB, I7Ie OTIOXEHH KapOoHa
HE IEPEKPBITHI YEXJIOM CIa00NPOHUITAEMBIX IOPCKUX IIIHH.

[Ipy mpOEKTHpPOBaHMM TIOA3EMHBIX COOPY)KEHHH CIeAyeT YHeliTh BHHMaHHUE
WCCIIEZIOBAHMIO CKATBHBIX TPYHTOB, CKIOHHBIX K MPOSBICHHSM KapCTOBEIX H KapCTOBO-
cy(h(h03MOHHBIX TIPOIECCOB, O0NAaNalOIMUX CHUIBHOM TPEIIMHOBATOCTBI0 H KaBEPHO3HOCTBHIO.
JlomkHa OBITH H3ydeHa HX CIIOCOOHOCTH MOTJIOMEHHS INIHHUCTBIX PaCTBOPOB, IIPUMEHSEMBIX IIPU
OypoBbIX paboTax U yCTPOHCTBE TPAHIIEHHBIX CTEH B IPYHTE.

CxeMarudeckasd KapTa HH)KEHEPHO-TEOJIOTHYECKOro paioHHpoBaHMs I. MOCKBEI 110
CTEIIEHH ONACHOCTH MpPOSBIECHHS KapcTOBO-Cy((GO3HOHHBIX IIPOIECCOB MNPHBEICHA B
TpunoXxeHuu B.

A.14 Tlpm mnpOEKTHPOBaHHUH IOA3EMHBIX COOPYKEHHMHM Ha TEPPHTOPHAX C PE3KUM
H3MEHEHHEM OTMETOK peibeda, BONMM3M CKIOHOB PEK M OBparoB CIEAYeT H3y4aTh HaIW4IHe
JPEBHUX W aKTUBHBIX OIIOJI3HEBBIX ITPOIECCOB, & TAK)XKE UCCIEN0BAaTh BO3MOXXHOCTh aKTHBU3AIUN
OIOM3HEBEIX IIPOIECCOB B CBA3H CO CTPOUTENBCTBOM. IIpH IPOEKTHPOBAHHH JOJDKHBEI OBITH
PEAyCMOTPEHBl MEPONpPHUSATHS [0 CTAa0MIM3alMM OIOJN3HEH, BIMSIOMIMX Ha IOA3EMHBIC
COOpY)KEHHSI M HaXOJSIIIUXCS B aKTUBHOH (base, eme 10 Hayajla CTPOUTEBCTRA.

CxeMmaTuuecKas KapTa HH)XEHEPHO-TEOJIOTHYECKOro paiOHMpOBaHMA I. MOCKBBI IO

CTCIICHH ITPOSBJIICHHUSA OIIOJI3HEBBIX MIPOIIECCOB IIPUBEACHA B IIPHIIOXKCHHH I.
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IIpunoxenne b

(cnpaBo4HoOe€)

CrpaTurpaduyeckne cxeMbl I. MOCKBbI

Ta6nuna b.1 — I'eonoro-reHeTHYecKre KOMILUIEKCH YETBEPTUYHBIX OTI0XKCHHH

r. MockBEl
I'eonoruueckmit ['eonoro-reHeTHYECKUI KOMILIIEKC
HHJIEKC
CoBpemMeHHbIe 0TJI0KeHHs Q1y
tQrv TexHoreHHbIN (HACHITHOM) CIIOH
pQrv ITouBeHHO-paCTUTENBHBIN CIOH
aQrv AJLTIOBHABHEIE OTI0XKECHHS
L,hQrv O3epHble U O0JOTHBIE OTIIOKEHUS
cQu-1v KommoBuansabie (ONOI3HEBBIE) OTIOXKEHHUS
dQu-1v JlemoBHATIEHBIE OTIIOXEHHUS CKJIIOHOB, 6aI0K, OBparoB
BepxHeueTBepTHUHBIE OTI0KeHHS QInI
aQum AJUTIOBHAIBHBIE OTJIOXKEHHUS
L,hQum O3epHble U 60JOTHBIE OTI0XKEHHUS
prQm IToxpOBHBIE OTIIOKEHHUS
prQu-m
dQm JlemoBHaIbHEIE OTIOXEHHS CKIIOHOB, 0alI0K, OBparoB
dQi-m
CpenHeyeTBepTHYHBIE OTJI0KeHHs Q1
fQu™ O mroBHOIAIHATBHEIE OTI0XXEHHS MOCKOBCKOT'O OJIENEHEHUS
gQu™ JleTHUKOBBIE OTIIOXKEHHS (MOPEHA) MOCKOBCKOI'O OJIENCHEHHS
fQdms O TIOBHOTIIAIHATEHEIE OTI0XKEHHS
MOCKOBCKHH — JHEIPOBCKUH TOPH30HTHL
1gQué™s O3epHO-1e THUKOBBIE OTIIOKEHUS
MOCKOBCKUN — THENPOBCKUN TOPH3OHTHI
gQn¢ JleMHUKOBBIE OTJIOXKEHUS (MOPEHA) THEIIPOBCKOTO OJIENCHEHHS
fQu° O MIOBHOTTAIUATIBHEIE OTIIOXKECHUS
OKCKHil — THETPOBCKUN TOPHU30HTHI
1gQu° ™ O3epHO-JIe THUKOBBIE OTIIOKEHUS
OKCKHI — THETPOBCKUHN TOPU30HTHI
HmwxHedeTBepTHYHBIE 0TJ10KeHHA Q1
gQr° JlemHUKOBBIE OTJIOXKEHHS (MOPEHA) OKCKOT'O OJEICHEHHS
a,fQ HepacuiieHeHHBII KOMIUIEKC aJUTIOBUANIBHBIX U

(ITFOBHOTTISIIHANBHBIX OTIOXKEHHH
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CH) 2. 4395800 Z016
Ta6nuna b.2 — Crpaturpadguueckue KOMILIEKCH JOYETBEPTHYHBIX OTIOXKEHHH I. MOCKBEI
Otnen Spyc I'eonorugeckuit Tomma I'opuzont
HHJEKC
MenoBas cucremMa
Konbsakckuit - -
" . Kost-k
Bepxuuit CaBTOHCKUH
CeHOoMaHCKMI Kos - =
Annbckuit K;al - -
AnTckuit Kia = =
|2 — BappeMcmﬁu - -
['oTepuBckmit } Kib-br
BanamxuHckuit
Bepnacckuit
IOpckas cucrema
Bomxckmii J3v — =
i Kumepumxckmii Jskm - -
Bepxunit =
Oxcdopackuit Jz0x - -
KennoBenckui Jsk - -
s Barckuii Jobt = =
N bar- Ja3bt-k = -
BEpPXHUH . .
KEJUIOBEHCKHH
KaMenHoyroJibHasi cHcTeMa
I"xenbckuii Cars PycaBuHCKas JobpsaTrHCKUH
Cstr TpoimkoBckas Sy3ckuii
Csizm W3maiinoBckas Ay3ckuit
Blegimai Csmsc MemepuHcKas J1oporOMUIIOBCKUI
Kacumosckuit Cspr [lepxypoBckas JloporoMunoBCKu
Csnv HesepoBckas XaMOBHHYECKUH
Cart PatMupoBckas XaMOBHUYECKHH
Csvs Bockpecenckas | KpeBskuHCKui
Ciegamd KacumoBckuit Coms MsakoBcKas MS9KOBCKUH
MockoBCKuUi Copd Iloponsckas M YKOBCKUH
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770

IIpnnoxenne B

(cmpaBouHOe€)

CxemaTHueckas KapTa HHAKECHEPHO-Ir¢0JIOrH4€CKOro paiiomlpoaamm

r. MockBbBI IO CTeNeHH ONACHOCTH MPOSIBJICHHS KapcTOBO-CY(h(PO3HOHHBIX

96

%,

nmpoueccoB

YcrnoBHble 0603Ha4YeHUSA:

TeppuTopua NoTeHUUanbHO-ONacHasa B
OTHOLUEHUU NPOSIBIIEHUS KAPCTOBO-
cydO3nOHHBIX NpoLeccoB

TeppuTopUs onacHaa B OTHOIWEHUU
NposABIIeHUSI KAPCTOBO-CY(hHO3IUOHHBIX
npoueccos

Pucynok B.1
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IIpunoxenune I'

(cmpaBo4HoOe€)
CxemaTHYecKasi KApTa HH:KEHEPHO-Ie0JIOrH4eCKOro paioHHpPOBAHHUS

r. MockBBI 10 CTENEHH NposiBJICHHS OMOJI3HEBLIX MMPOLIECCOB

YcnoBHble 0603HaYeHUA:

Y4yacTku pasBUTUA
rny6oKux ononsHen

D

YYyacTKu pasBUTUA
MenKMX OMonsHer U onnbiBUH

&

Pucynok I'.1




CI1 L. 1345800, 206

Ipuioxenne [{

(pexomenayemoe)

s

YacrHble KO3 (PHUIHEHTHI HAIEKHOCTH N0 HArpy3Ke AJIs pacyeToB O NePBOH

rpyinie npexejbHbIX COCTOSTHHH

Ta6numa .1
Bup Harpy3ku WiId BO3AEHCTBUSA Kos¢¢uimeHT HaneXHOCTH Yy IPU HopmatuBHbil | IIpoeKTHBIH
BO3IEUCTBUHU JOKYMEHT TOAXO0N (CM.
HeOJaronpusTHOM l 6y1aronpUsATHOM Tabnuiy 8.1)
IMocTOsIHHBIE HATPY3KH
Bec xkoHCTpyKIIUii:
- METAJUTMIECKUX 1,05 0,90 CI120.13330
- OETOHHBIX U KeJIe300€TOHHBIX U3 CIT 120.13330
TSDKEJIBIX OSTOHOB B HaI3€MHBIX CIT 122.13330
KOHCTPYKUHSAX, COOPHBIX B
MO3EMHBIX KOHCTPYKLIHUAX 1,10 0,90
- cOOpHBIX OETOHHBIX M3 JIETKHX 0,90 CII120.13330
6ETOHOB, MOHOJIMTHBIX OETOHHEIX M CIT102.13330 lu2
XKeJie300€TOHHBIX B IOA3EMHBIX CIT 120.13330
KOHCTPYKIMAX 1,20 0,80 CIT 122.13330
- MOHOJIUTHBIX OETOHHBIX ¥ CI120.13330
JKeJIe3006 TOHHBIX U3 JIETKUX CII 120.13330
6eTOHOB, U30JLILIUOHHBIX U CII 122.13330
BHIPaBHHMBAIOIIMX CIIOEB 1,30 0,90
BepruxanbHble Ha KPElb CTBOJIA
FOPHOM BHIPabOTKH OT 1
coOCTBEHHOIO Beca, Beca
o6opynoBaHMsA ¥ COOPYKEHHUH, CIT91.13330
ONMparOIIMXCs Ha Kpelb 1,17 -
BeprukanbHble OT Beca IpyHTa:
- 00paTHOM 3aCHINKH 1,15 0,85 CIT120.13330 2
CII122.13330
CIT 120.13330 1
CIT 122.13330
- B PUPOAHOM 3aJIEraHuy IPH CI120.13330
HEBO3MOXKHOCTH CBOJ000pa3oBaHus 1,10 0,90 CII1102.13330 1u2
CIT 120.13330
CIT122.13330
- B IPUPOIHOM 3aJieTaHHX TPH 1,50 — CIT102.13330
cBO000pa3oBaHUA
- ISt CKAJIBHBIX TPYHTOB 1,60 = CIT 120.13330 1
- UIS TJIMHUCTBIX TPYHTOB 1,50 = CIT 122.13330
- IS TIECKOB U 1,40 —
KpPYIHOOOJIOMOYHEIX TPYHTOB
- JaBJIeHWE TPYHTa IpH BhIBANAX 1,80 — CII 120.13330 1
CII 122.13330
IaBneHue TOpHBIX OPOJ HA CIT91.13330 1
TOpU30HTAIbHbIE Y HAKJIOHHBIE
BHIpabOTKH 1,25-1,00 —
T'opu30HTAIBHOE JaBJIEHUE IPYHTa 1,00 1,00 CIT22.13330 2u3
CIT1102.13330
1,20 0,80 CIT 120.13330 1
CIT 122.13330
1,17 - CI191.13330
I'mopocraTdeckoe JaBICHUE 1,10 0,90 CI191.13330
CIT102.13330 lu2
CII 120.13330
CIT 122.13330
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C A S, AR IFOOLLY,
IIpooonsicenue mabnuyer E.1
Bun Harpy3KH WIH BO3OCHCTBUA KoadduimeHT Hafie)KHOCTH Yy IPH HopmartusHbiit | IIpoekTHBIN
BO3JICHCTBUH IOKYMEHT MOAXO0x (CM.
HeOJIaronpusTHOM 6aronpUsTHOM Tabnuy 8.1)
Vcunus OT NpeJBapUTENLHOTO 1,30 - CIT 120.13330 lu2
o0>xaTusA 00aeNKH CII 122.13330
JUIHTeNIbHbIe HATPY3KH H BO3J€HCTBHS
Bec BpeMeHHBIX IEPETOPOJIOK, CI120.13330
OTZENOYHBIX CIIOEB U MaTEPHAIIOB 1,30 0,90 CII 120.13330 lu2
CII 122.13330
Bec crauuoHapHOTro 060py0BaHus 1,05 = CIT120.13330 lu?2
CIT 122.13330
BHyTpeHHee ruipocTaTHYECKOE CIT120.13330 1,2u3
JaBJICHUE 1,00 - CIT102.13330
TemmnepaTypHsl€ BO3ICHCTBHSA 1,10 - CI120.13330 lu2
CII 122.13330
Bo3zneiicTBUe ycaqKy U MOJ3YyYECTH CIT 122.13330 lu2
6eToHa 1,10 0,90
Bo3neiicTBre cH1 MOPO3HOTO 1,50 — CIT 122.13330
IyYEeHHUS:
- IUIS CKaJIbHBIX [PYHTOB 1,60 - CIT 120.13330 1
- IS TIIMHUCTBIX TPYHTOB 1,50 =
- 1A TIECKOB U
KpPYIMHOOOJIOMOYHBIX IPYHTOB 1,40 —
JledopManuy OCHOBaHHUS,
BBI3BaHHbIE OAPa0OTKOM:
- OcelaHie ¥ TOPH30HTAILHOE
CIBHKEHHE 1,20-1,10 0,90 CI121.13330 1u2
- Kp€H U OTHOCHTENIbHAas
rOpU30HTaNIbHAs Je(opMariysa 1,40-1,20 0,80
- KpUBU3HA 1,80—-1,40 0,60
KpaTkoBpemMeHHbIe HAarpy3KH H BO31EHCTBHS
Bec cxiaiupyeMBIX MaTEPHAJIOB U CI120.13330
531 (1507 1,20 -
Harpy3ka OT MOCTOBBIX H CII 122.13330
IIOJIBECHBIX KPaHOB 1,10 -
TpaHcnopTHBIE HATPY3KH U CI120.13330 lu2
Harpy3Ku OT MEXaHH3MOB 1,20 - CIT102.13330
Harpy3ku ot Beca mofei 1,40 - CIT 120.13330
HaByieHue IUTOBBIX JOMKPATOB 1,30 - CIT 120.13330
CIT 122.13330
HasneHue pacTBopa IpH
LeMEHTaLN! 1,20 1,00 CIT 102.13330
ITynscanusi MOTOKA KUIAKOCTH 1,20 - CIT102.13330
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IIpunoxenune E

(cpaBo4HOE€)

IMosicHeHHus1 K BLIOOPY YaCTHBIX KO3(P(PHIHEHTOB HAIEKHOCTH AJIfl MPOEKTHBIX

noaxoaoB 1,2 u 3

E.1 B 8.6.3 nomyckaercs NpHUMEHSATH TPH MPOEKTHBIX IMOAXOJa Il IIPEACIbHEIX
cocrosumii STR 1 GEO. OHH oT/IMYaroTCs CIOocO00M pacmpenelieHHs YacTHRIX K03 (HIHEHTOB
HaJe)XKHOCTH MEXIy BO3NECHCTBUSIMH, CBOMCTBAMU I'DyHTa M MaTepHalla, COIIPOTHBICHUAMH, YTO
CIIEAYeT W3 pa3iuyds IOAXOAOB K CIIOCO0Y ydeTa HEONpEINEeNICHHOCTEH IpH MOIAEIMPOBAHHMHU
pe3yIbTaTOB BO3AEHCTBUI U COPOTUBICHUH.

E.2 IIpoexTHsiii noaxox 1

B mpoextHOM momxome 1 wacTHBle KOS(QQHIMEHTHl HANEXHOCTH IO TIPYHTY Yq
IpUHEMAIOTCA paBHEIME 1,0, Bce mpouwe yacTHBIE KO3()GHLUEHTH! HAJEKHOCTH OTIHYHEI OT
€IMHUIIBL

B sTOM mozmxozme B 3aBHCMMOCTH OT XapaKTepa Harpy30K M BO3IECHCTBHM HX BO3MOJXXHEIE
OTKJIOHEHHS OT HOPMATHBHBIX 3HAYEHHM YYUTHIBAIOTCS YaCTHBIMH KodpdunueHTamm
HAJIE)KHOCTH 0 Harpyske ys [Beipaxkenue (8.7)] unu gacTHEIMH Kod(pdUIMEHTaMH MOAEIH IS
pe3yJITaTOB BO3JEHCTBUH Ysa [BEIpaxkeHue (8.76)].

B cinydae ecnu 3HAYEHHST HArpy30K YW BO3ACHCTBHM OIPENEIAIOTCS aAHAIHMTHYECKH,
IPUMEHSIOT IPOEKTHEIM moaxon 1A u Belpaxenue (8.7) It pe3ynpTaToB Bo3jeicTBui. Ecimm
3HAUEHUs Harpy3o0K U BO3JEHCTBUN — pe3yJIbTaT YHUCICHHOIO pacyeTa, JOIyCKaeTCs PUMEHEHHE
npoekTHOro moaxoya 1b u Beipaxenus (8.76), onpenensiomero pe3yibTaTel BO3JEHCTBHIH.

ITpoexTHbni moaxon 1 NMPUMEHSIOT NMPEUMYIIECTBEHHO IIPH pacdeTe IO IEPBOM TIpPYIIIE

IpEACIBbHBIX COCTOSIHHM TOHHEIIFHBIX OGIICJIOK H DJIEMEHTOB TOHHEJIEH.

IMIpumeuyanue— Hanpumep, s npoBepkd npefenbHeIXx coctossHuit STR B 3n1eMeHTax 06aenku
TOHHEJS, YCTPauBaeMOro 3aKpBITHIM CIIOCOO0M, HEOOXOOMMO ONpPENENUTh PAaCUYETHBIE 3HAYEHHsl BHYTPEHHMX
ycwiuii. B kadecTBe NMOCTOSHHBIX BO3JEUCTBUM CIEIyeT y4eCTh AABICHHE IPyHTa M TMAPOCTaTHYECKOE HaBJICHHE
MOJ3EMHBIX BOX Ha o0menky. Taioke Heo6XOOUMO ydYecTh Harpy3Ky Ha IIOBEPXHOCTb 3€MJIM Hajl TOHHENEM,
BKJTIOYAIONIYIO B ce0s Kak IMOCTOSHHYIO, TaK ¥ BPEMEHHYIO COCTaBIIAIOIIHE.

IMpoexTHBIN MOOXOR 1A NMPUMEHSIOT B CIyyae, KOTAA pacueT BHYTPEHHHMX YCHIIHUH B 3IeMEHTax 06JenKu
TOHHEJIS BBIIOJHAIOT C MPHMEHEHHEM KOHTAaKTHBIX MOJEINeH, a Harpy3kd Ha 06JeJKy ONpelessoT aHATUTHIECKH B
cootBerctBuu ¢ CIT 102.13330, CIT 120.13330, CIT 122.13330. IIpu 3TOM [ BCeX pe3yNbTaTOB BO3AEHCTBHUM
CeyeT y4ecTh K03 (UIMEHT HAEHHOCTH 110 OTBETCTBEHHOCTH COOPYXEHHH Y,, @ TAaKKe TO, YTO B 3TOM CIIy4yae
pe3yJIbTaThl BO3HEWUCTBHI HE 3aBHUCAT OT NMPOYHOCTHBIX XapaKTEPUCTHK MaTepuaia KOHCTPYKUMH, T. €. Yn= 1,0.
TaxuMm 06pa3oM, B YCTOWYUBHIX I'PYHTax B YCIOBHAX CBOA00Opa3oBaHMA IPH ONPENEIICHHUH PACUETHBIX 3HAYECHHM
pe3yJIbTaTOB BO3IEHCTBHIA (BHYTPEHHHX YCHJIMM B o00nenke) NOMKHBI OBITH YYTEHBI CIEAYIOIIME YacCTHBIE

K03 QULIHUEHTH HaIeXKHOCTH, KOTOPBIE MOTYT OBITh OTIUYHBIM OT 1,0:

D LIA
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- pe3yJbTaT BO3AEUCTBHM OT Harpy30K Ha MOBEPXHOCTH IPYHTa HE 3aBHCHUT OT MPOYHOCTHBIX XapPaKTEPUCTHK
rpyHTa. OH 3aBUCHT OT 3Ha4€HHUI U XapaKTepa MOBEPXHOCTHBIX Harpy30K ¢ y4eToM K03((HIIHEHTOB MX COUETaHMI,
a TaloKke reoMeTpUdYecKux napameTpoB: Eq= Eq {y\y Fy; ad};

- pe3yibTaT BO3JEHCTBMH OT THAPOCTAaTHYECKOTO [ABJICHWA 3aBUCHT OT YIEIbHOIO Beca BOABI H
reOMeTpUYEeCKHX NapaMeTpoB. C y4eTOM BO3MOXHOCTH H3MEHEHHS [e€OMETPHUECKMX IlapaMeTpoB (HampuMep,
Ce30HHOr0 u3MeHeHus VIIB) pesyabTaT BO3NEUCTBHI MOXeT OBITh 3amucaH clemyromuM obpasoM: E,;= Ea {ys Fy;
as+Aa};

- pes3yJbTaT BO3IEHCTBHM OT BEPTUKAIBHONH ¥ TOPM3OHTAIBHOM COCTaBIIOMMX MaBJIEHHS TPYHTa
OIpeIENsAeTcs B 3aBUCMMOCTH OT HOPMATHBHBIX 3HAYEHHH MPOYHOCTHBIX XapaKTEPHCTUK IPyHTa (KaXyIIerocs yria
BHYTPEHHETO TPEHHS), @ TAKKE eOMETPHIECKUX NapameTpoB: Eq= Eq {Ys Fu; Xu; aa}. IIpH 5TOM ClEIyeT OTMETHUTS,
9TO IS BEPTHKAILHOW M TOPH30HTAJNBHON COCTABIAIOMMX AABJIECHHSA IPYHTa NPUMEHSAIOT pasiMYHbIE 3HAUCHHS Yy
(npunoxenue [I).

TIpoekTHsIH moaxox 1B MpUMEHSIOT B CiIydYae, KOrha pacdeT BHYTPEHHHX YCHIMH B 3eMEHTax 00aesku
TOHHEJIA BBINOJHAIOT METONOM KOHEYHBIX 3JIEMEHTOB C IPHMEHEHHEM MoJeNell CIUIOMHEIX cped. BHyTpeHHue
ycunus B 06eke TOHHENIS TEM OTacHee, 4eM GoJiee HEpaBHOMEPHO paclpe/ieNeTcs BHEINHAA Harpy3ka Ha 00eky.
C aToii TOUKHM 3peHHs TpebyeMas CTeleHb HaJEXHOCTH [PU MPUMEHEHHH POEKTHOro noaxoza 1A obecneunsaercs
TEM, 9TO K03()(QMIMEHTHl HAIEKHOCTH IO HArpy3ke Ui BEPTUKANBHOIO [aBJIEHMA TpPYHTa BBINIE, YeM JULL
TOPHM30HTAIBHOTO NaBieHus. [Ip¥ NpUMEHEHHH YHCIEHHBIX MOJENell CIUIOMHBIX cpel obecreyeHHe pasiHiHBIX
3HaYEHMM KO3(P(HUMEHTa HAJEXKHOCTH IO HArpy3ke Ui HaNpPSOKEHHMHM Ha PasIMYHBIX IUIOMIANKAaX OKa3bIBACTCHA
po6JIeMaTHYHEIM, ECITH MPABIIIEHO MOAETUPYIOTCS IPYTHE YCIOBHUSA 3aauy. B 3TOM citydae NpaBHiIbHEE IPUMEHATH
9aCTHBIH K03()()UIIMEHT HANE)KHOCTH MOJIENH Y54, HA KOTODBIH CELYET YMHOXATh PE3yJIbTaThl BO3AEHCTBUN: Ey= Ysu
Eq {\]l Fu; X ad}-

E.3 IIpoexTHbIH moaxox 2

ITpoeKTHBIH MOAXO0M 2 IMPUMEHSIOT B CIydasx, KOrJa 3Ha4eHHs Harpy30K ¥ BO3ICHCTBUH

WM CONPOTHBIICHHM BO3IEHCTBHUSM CYIIECTBEHHO 3aBHMCAT OT NPOYHOCTHBIX XapaKTEPUCTHK
TPYHTOB.

B mpoektHoM moxxome 2 dYacTHbIE KO(QQHIMEHTHI HANEXHOCTH MO TPYHTY Yg
NPUHEMAIOT OTIMYHEIME OT 1,0, BCe mpodure YacTHBIE KO3(QGHIMEHTH HAJEXHOCTH B 00IEM
CJIy4ae OTJIMYHBI OT €UHHLIBL.

[IpoeKTHBIM MOAXOA 2A HPUMEHSIOT, HANpHUMep, U1 pacueTa HecyIed CIOCOOHOCTH
GyHIaMEHTOB Ha €CTECTBEHHOM OCHOBaHHH, pacdera IOJNOPHEIX CTEH, pacdera yCTOHIUBOCTH
CKJIOHOB M OTKOCOB. OTIMYHTENTbHAA YepTa IMPOEKTHOro moaxona 2A — OTCYTCTBHE YaCTHBIX
K03()PHUIIHEHTOB HaJIEX)KHOCTH 110 COIPOTUBICHHUIO YR, T. K. PACUETHEIC 3HAUYEHHSI COIIPOTHBIICHUS
BO3JICHCTBUAM OIPEAEIISIOT HAMPSIMYIO B 3aBUCUMOCTH OT PACUYETHBIX 3HAYEHHH XapaKTEepUCTUK
rpyHTAa.

[TIpoexTHEIA momxon 2B NMPHMEHSIOT B ciydasx, KOr[a psj 3HaYEHHH COIPOTHBIICHHM
BO3JIEHCTBHAM MOXKET 3aBHCETh HETOCPEICTBEHHO OT IPOYHOCTHBIX XapaKTEPHCTHK IPYHTa, a
pan — He 3aBUCHT. Hampumep, Takod IOAXOA INPHMEHSIOT [P pacyeTe yCTOMYHBOCTH CKIIOHOB,

3aKpEIUIEHHBIX aHKepaMH. J[pyrMM IIPUMEPOM MOXeET OBITh pacdueT HecymeH CIoCOOHOCTH
j 101
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OypoBoii cBau IO rPYHTY, €CIIH €€ HIDKHUN KOHEII 3ariay0ieH B IeCYaHbIi TPYHT (COIIPOTHUBIIEHHE
cBay 10 GOKOBOi IIOBEPXHOCTH HE 3aBHCHT OT MPOYHOCTHBIX XapaKTEPUCTHK TIPYHTa, a
COIIPOTHBIIEHHUE IO HIDKHUM KOHIIOM 3aBHCHT).
IpoexTHEI momxon 2B MpUMEHSIOT B TeX K€ CiydasxX, 9TO IPOEKTHBIH momxoj 2b,
OHAKO 3HAYEHMs CONPOTUBIECHHNM BO3JEHCTBUSAM OINpPENEIAIOT HENOCPEACTBEHHO B XOIE

ucnsrtanuii. Hanpumep, 370 0THOCUTCS K HECyINeH CIIOCOOHOCTH CBaii MIIM aHKEPOB.

IIpuMedaHue— BelpaxkeHus Ui MpOBEpKH HEIOMYIEHNs HaCTYIUIEHHS NpeNeNbHbIX cocTosAHuMi STR
1 GEO, cooTBeTCTBYOMIHKE MPOEKTHOMY moxxony 2, mpuMenens! B CIT 22.13330, CIT 23.13330, CIT 24.13330, CII
116.13330.

Hampumep, Bripaxkenue (8.4a) MoxxeT MproOpeTaTh CASAYIOIHI BUA B YACTHBIX CIIyJasX:

- IpY pacyeTe Hecymel ciocoGHOCTH M0 TPYHTY (yHAaMEHTa Ha €CTECTBEHHOM OCHOBAaHHM
Yo ZEa {yy Fu; aay <Ya Ra {XulYg; aa};
- IIPU pacyeTe Hecyluel ciocoOHOCTHU 10 IPYHTY 3a0MBHOM CBaH
Yn ZEa {yy Fu} < Zyra Ra {aa};
- IpH pacueTe Hecymel cHocOGHOCTH O TPYHTY 6ypoBOii cBau
Yn ZEa {ypW Fuy < Eyra Ra {XolYg; aa};
- TIpY IPOBEPKE HECYIeH CIOCOOHOCTH CBAW MITH aHKEPa 110 pe3yIbTaTaM HCILITaHHi
Yn ZEa (YW Fu}y < Yra Ra {aa};
- IIPpHA pacyeTe yr OJIKOBOM HOHHOpHOﬁ CTE€HKH Ha CABHI UM OIIPOKHUIABIBAHUE
Yn ZEa {07y Fus XalYg; aa} < Zya Ra {ypW Fo; XulYg; aa};
- ITPY MPOBEPKE MPOYHOCTH 3JIEMEHTOB THOKOH IMOATIOPHOM CTEHKH
Yn ZEa {Yp¥ Fu; MulYm; XolYg; aat Aa} <Ya Ra {Mulym};
- [IPY NTPOBEPKE YCTOWYMBOCTHU CKIOHOB H OTKOCOB
Yn ZEa {Ypy Fu; XulYg; ad} <Ya Ra { YV Fu MulYm; XulYg; aay-

E.4 IIpoexTHbIii moaxon 3

B psme cinydyaeB pe3ynbTaThl BO3NEHCTBHM M 3HAYEHHMs IPEAEIBHOIO COIPOTHBIICHHUS
OCHOBaHHS OTMM BO3JEHCTBHSAM MOryT OBITh IOIYYEHBl TOJIBKO MaT€MaTHYECKHM
MOJIETUPOBAHMEM COBMECTHOH pabOThl IIOJ3EMHOIO COOPYXEHHSI C I'DYHTOBBIM MacCHBOM, B
0COOEHHOCTH Ipd  HEOOXOJAMMOCTH  ydeTa IIPOEKTHBIX  CIIEHApHMEB,  OTPaKarOIMUX
IIOCIIEIOBATEILHOCTh CTPOMTENBCTBA. [IpuMeHeHue Mmozeneil cruromHo#i cpensl (cMm. 8.8.10) B
STHX CIIydasx MPEAIOYTUTENEHO.

PesynbTar pacyera B TAKHX CIIydasx — KOMIUIEKCHBIA M 3aBHCSINUH OT MHOTHUX (aKTOpOB.
[Tpumenenne ko3GhGHUIHESHTOB HAJEKHOCTH IO HAarpy3KaM H BO3JEHCTBHAM HIHM II0 TPYHTY,
OTIHYHEIX OT 1,0, JUIS KakuxX-TO pe3ybTaToOB pacyeTa MOXKET IIOBBINATH HANEKHOCTh, a JJIA
KaKUX-TO, HA000POT, TOHMKATb.

B Takumx ciy4asx JOMyCKaeTCs NPHMEHSTh MpOeKTHHIM momxox 3. Ilpu npuMeneHun

MPOEKTHOTO moaxona 3 kKo3(hGUIMEHTH HAaNe)KHOCTH II0 HAarpy3kaM H IO TPYHTY IPHHHMAIOT

paBubMHE 1,0. Pe3ynpTaTsl BO3MEUCTBHM YMHOXAIOT HA YaCTHBIM K03 GUIIMEHT MoJenH Ysq4. [Ipu
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STOM IIPOBEPKY HEIOINYIIEHUS HACTYIUICHHS IPEIENbHBIX COCTOSHMM BBIIOIHSIOT HCXOHs M3
YCIOBHS
YnYSd 2Eq {\If Fu; My X ad} < E'Yd Ra {W Fu; Mn/'Ym; X, ad}-
ITo cBoel CyTH IPOEKTHBINA MOAXOJ 3 aHAIOrHYeH poeKTHOMY noaxoxny 1b, omnaxo ero
OpUMEHseTCs s 3a1ad Oojiee MMpOKOro kiacca. IIpy mpUMEHEHHM IPOEKTHOIO MOoAxona 3
3HAUEHUS CONPOTHUBJICHHN BO3JEHCTBHSAM HE 3aJalOTCsI, a MOJEIHPYIOTCSA, ITO3TOMY

K03 QHUITUEHTHI HaJIe)KHOCTH 110 COIIPOTUBIICHUIO HE IIPUMEHSIOT.

IlpuMedanue— Hanpumep, B paMKax OIHON YHCIECHHOH MOJENH TPeOYETCsA BBINOJIHHUTE HE TOJBKO
MPOBEPKY INpPEAENbHBIX COCTOSHHN B 3JIeMEHTax OOIENKH CTPOSAINErocs TOHHENS, YCTPAaMBAaEMOTO 3aKpBITHIM
croco6oM, HO M IPOBEPKY HOMYCTHMOCTH JOIONHUTENBHBIX BHYTPEHHHX YCHIHH, BO3HMKAIOIIMX B pE3yJbTaTe
CTPOMTENECTBA TOHHENA B KOHCTPYKLHSAX DAclONIOXEHHOro MOGJIM30CTH MOJ3EMHOrO0 COODPYXKEHHS, H NPOBEPKY
TOHHEJIS HA BCIUIBITHE C Y4ETOM paboThl APEHaXka 3TOTO IMOA3EMHOTO COOPYKEHH.

OueBHIIHO, YTO NMPUMEHEHHE OTIMYHBIX OT 1,0 3HaueHMH K0I(Q(HIMEHTOB HANEKHOCTH IO Harpy3Kkam H
rpyHTy OyHeT s KaKHX-TO M3 MCKOMBIX B pe3yJibTaTe pacyeTa 3Ha4eHHH HEOJarompHATHBIM, a A KaKux-To,
Hao60poT, — 6IaronpUATHEIM. B 3TOM cirydae Hpd NPUMEHEHHH HMPOEKTHOTO MOAXOAa 3 pe3yJbTaThl BO3ACHCTBHIA
CJIeTyeT YMHOXaTh Ha YaCTHbIH KO3(QULMEHT HaNEIKHOCTH MOMIEIIH Ysd, 3HAUEHHS KOTOPOrO MOTYT OBITh pa3inIHbI

IUIS Pa3IMYHBIX Pe3YJIbTATOB BO3AEUCTBUIA.
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