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BBEAEHUE

MockBa SBIsSETCS OTHUM U3 prHHeﬁmHX METarnoJncoB MUpa. Ee nacenenue cocrasisieT okoiao 10 miH. YCJIOBCK, a 1jiomanb - 6omee 1000 km

EctecTBeHHBIE M aHTPONOT'€HHBIE MPOLIECCHI, TPOUCXOAAIINE Ha TEPPUTOPUH TOPOa, CO3AI0T COCPEAOTOUEHHOE
BO3/ICHCTBHE HA T€OJIOTMUYECKYIO Cpely FOpo/ia, BbI3bIBasl B HEH HeoOpaTUMble H3MEHEHUs. Bo3HUKaroIe B T€0JI0rMYeCKOi
CpeZie OTacHbIe MPOIECCH MPUBOIST K AehopManuy 31aHUK U COOPYKEHHH, YCKOPEHHOMY Pa3pyLICHUIO TTOA3EMHBIX
KOMMYHHUKAIUH, PE3KOMY YXYALICHUIO 3KOJIOTHYECKOH 00CTaHOBKH, YBEININBAETCS PUCK BOSHUKHOBEHUS YPE3BbIUAiHBIX
CUTYaIHi.

NHXeHepHO-Te0I0rn4eCKUE YCIOBUS 3HAUUTEIBHON YacTU TEPPUTOPUU MOCKBBI SIBIISIFOTCSL CIIOXKHBIMH U
HEeOJIaronpusATHBIMU AJIS1 CTPOMTENIBCTBA BCIIEACTBUE PAa3BUTHS HETATUBHBIX HH)XEHEPHO-TEOIOTNYECKUX MPOLIECCOB, CPeU
KOTOPBIX MOKHO BBIJIENINTh: U3MEHEHUE THAPOT€0JOTHIECKUX YCIOBUI, B YaCTHOCTH MOJATOIVIEHHE TEPPUTOPUH, KApPCTOBO-
cy(h(h0o31OHHBIE ITPOIIECCH, ONIOI3HH, OCEJIAHHE 3¢MHOM MTOBEPXHOCTH.

FI/I,I[pOZ[HHaMI/I‘ICCKI/IC IIPOUECChI, CBA3aHHBIC C BO3IECHCTBHEM IIOBEPXHOCTHBIX U IMTOA3EMHBIX BOI, IMTPOABIIAIOTCA KaK B
(bOpMI/IpOBaHI/II/I ACHOPCCCUOHHBIX BOPOHOK, TaK U MOATOIUICHUU, KOTOPOC OXBATBIBACT OKOJIO 40% TCPPUTOPUHN TOPOaA.

[TouTun Ha Bcell TEppUTOPUM TOPOIA PA3BUTHI TEXHOTEHHBIE OTJIOKEHHUS. B 1ieHTpanbHOi yacTh MOCKBBI Ha IOBEPXHOCTH
3aJIeraroT TeXHOTCHHBIE OTIIOKEHUS CPeTHEH TOJMITMHOW 0KOJIO 3 M Ha Bogopaszenax u 10 20 M B IOHIKEHUAX penbeda. Jmsa
3TOM TOJIIHU XapaKTEPHBI CIOUCTOCTh, HATMYKUE BKIIOYCHUH, KAMEHUCTOCTD, 3arPSI3HEHHOCTD PSAIOM XUMUYECKUX JIEMEHTOB,
HIeTI0OYHOCTh. MecTaMu 3TOT CJIOH HACBIIIEH OTX0AaMHU CTPOUTEIBHOTO MMPOU3BOJICTBA: IEMEHTOM, OETOHOM,
METAIUTMYECKUMHU TPEIMETaMH U TIEPEKPHIT acPalIbTO-O0ETOHHBIM ITOKPBHITHEM.

CrnenyeT TakKe OTMETHUTH 3arpsi3HEHUE MOBEPXHOCTHBIX CIIOEB IPYHTA TOPOAA BPEAHBIMHU I YETIOBEKa XUMHUECKUMHU
3JIEMEHTaMH U APYrUMH oTXonamMu. OnacHbIi YPOBEHB 3arpsA3HEHUs OTMedaeTcs Ha 25% TeppuToprn ropoja, TIaBHBIM
00pa3oM B LEHTPAJIbHON U BOCTOYHOM €T0 YacTH.

Heb6naronpusTHas HHKEHEPHO-T€0JIOTHYECKasi 00CTaHOBKA HA TEPPUTOPUH MOCKBEI, TpeOyeT pacCMOTpEHHUs TpoOIeM
9KOJIOTUYECKOTO U T€0JIOTHIECKOTO PUCKA, UTO JeNaeT 00s3aTeIbHBIM IPY IPOSKTUPOBAHUH 1 CTPOUTEIHCTBE
MpeaycMaTpUBaTh MEPONPUSITHS 10 CHUKEHUIO0 THTEHCUBHOCTH Pa3BUTHS ONACHBIX T'€0JIOTMUECKUX MPOLIECCOB U
MOBBIIIEHNIO CTAOUIBHOCTH Ie0J0rHuecKoi cpebl. PazpaboTka TakuX MEpONPHATHIA JOKHA TPOU3BOIUTHECS B COCTaBE
MIPOEKTa U OCHOBBIBATHCS HA PE3YJIbTaTaX KOMIUIEKCHOTO MOHUTOPUHIA COCTOSIHUSL OKPYKalOLIEe cpeibl HA CTaAuU
HMHXXEHEPHBIX U UHXEHEPHO-3KOJIOTMUECKUX U3BICKAHUN. DTU U3BICKAHUSA JOJKHBI BBHITTOIHATHCS 10 COOTBETCTBYIOIINM
HOpPMaTHBHBIM JTOKyMeHTaM. Ha ux ocHOBe TOJIKHBI OBITh JaHBI CIEAYIOIIHE TPOTHO3EI: 1) MPOTrHO3 N3MEHEHUS (PU3UKO-
MEXaHUYECKHX U (PHIbTPAIMOHHBIX CBOWCTB TPYHTOB; 2) MPOTHO3bI TEXHOT€HHBIX U3MEHEHHI TTIOBEPXHOCTHOH U TOJI3€MHOM
rugpocdepsl; 3) MpOrHO3 pa3BUTHUS SK30T€HHBIX T€0JIOTHUECKHX MPOIECCOB, 0COOCHHO B YaCTH CHENU(UIECKUX CTPYKTYPHO-
HEYCTOMYMBBIX TPYHTOB.



MOHI/ITopI/IHF JAOJDKCH NPOBOAUTHCA HA CTaAUU CTPOUTCIILCTBA U HOCHCHYIOHleﬁ OKCILTyaTalluu. IToT MOHUTOPHUHT
obecreynBaeT IMMOJIYUYCHHUE JAaHHBIX O XOA€ BBIIIOJIHCHHSA IPOCKTAa U USMCHCHUAX B Oprnca}omef/i cpeac, a i CJIOKHBIX
00BEKTOB SBJISCTCSA TAKXKE UCTOYHHKOM I/IH(bOpMaI_II/II/I AJIs1 IPUHATUA pCH_ICHI/Iﬁ B X01€ HAYYHOT'O COIIPOBOXIACHUA
CTPOUTCIILCTBA.

B HacToAmMX TEppUTOPUATEHBIX CTPOUTEIBHBIX HOPMaX Ha MPOEKTHPOBAHUE OCHOBaHHM, (YHIAMEHTOB U TIOA3EMHBIX
COOpPYXXEHHH JIOTIOJTHEHBI ACHCTBYIOIINE (eIepanbHbIe HOPMBI TPOSKTHPOBAHMUS C YUYETOM YCIIOBHUiT I.MOCKBBI. *
[TpuBeneHHBIE B HOPMAxX TPeOOBaHUS SBISIFOTCS O0SI3aTEIBHBIMU JIISI BCEX OPraHU3alni, OCYIIECTBIISIFOIINX
HPOEKTUPOBAHHUE /Ui MOCKBBI, IIOCKOJIBKY 3TH TPEOOBaHHs 00ECIICYMBAIOT, KaK MMPABHIIO, 00JIee SIKOHOMUYHBIE PEIICHHUSI.
TexHUUECKHE peNICHUsI, KOTOPbIE HE pacCMAaTPUBAIOTCS B HACTOSIIMX HOPMaX, TOJDKHBI IPUHAMATHCS 1O JICHCTBYFOIHM
(benepanbHBIM HOPMaM.

* TekcT COOTBETCTBYET OpuTrHHANY. - [Ipumeuanne "KOJIEKC".

1. OBJIACTb NPUMEHEHUA

1.1 Hacrosmue HOpMBI pa3zpaboTaHbl s r.MockBbl B cooTBeTcTBUM ¢ TpeboBanusimu CHull 10-01 B pasButHe QenepaabHbIX HOPMATHBHBIX
nokymeHnToB B ctpoutenbctBe (CHull 2.02.01 m CHull 2.02.03) u pacmpocTpaHSIOTCS Ha NPOCKTUPOBAHHWE OCHOBaHWN W (DYHIAMEHTOB BHOBB
CTPOSILUXCS U PEKOHCTPYMPYEMBIX 31aHUH M COOPY)KEHHH, 3aryOJICHHbIX U HOI3EMHBIX COOPYKEHHH.

1.2 HOpMLI HE PpacrIpoCTPaHAIOTCA Ha TPAHCIOPTHBIC, T'MAPOTECXHUYCCKUC U MEJIMOPATHUBHBIC COOPYKCHHSA, MarucCTpaJibHbIC pr60HpOBO,I(I>I n
(byHI[aMeHTBI MallvH ¢ JUHAMUYCCKUMHU Harpy3KkaMH, a TAaK)KE€ Ha IMOA3EMHBIC COOPYKECHUA, YCTPAUBACMBIC 3aKPBIThIM CIIocoooM.

2. HOPMATUBHbIE CCbIJIKH

2.1 B HacTosIIIMX HOPMax MCIOJIB30BAHbI CCBUIKM Ha CIIEAYIOIINE HOPMATUBHBIE JOKYMEHTHI:
CHulI 10-01-94 Cuctema HOPMAaTHBHBIX TOKYMEHTOB B CTPOHTENbCTBE. OCHOBHBIE OJIOKEHUS
CHulI 2.01.07-85 Harpysku u Bo3aeiicTBUs

CHull 2.01.15-90 WxenepHas 3aliuTa TEppUTOpUH, 3JaHUA U COOPYXKEHHH OT OINACHBIX TE€OJIOTMYECKHX IpoueccoB. OCHOBHBIE MOJOKEHUS
NPOCKTHPOBAHHUS

CHulI 2.02.01-83* OcHoBaHMs 30aHUI U COOPYKECHUN

CHulI 2.02.03-85 Caiinble (hyHIaMEHTHI

CHulI 2.03.01-84* BetoHHBIE 1 5keNe300€TOHHBIE KOHCTPYKIIUH

CHulI 2.05.03-84 MocTsl 1 TpyOBI

CHulI 2.06.07-87 [lognopHsie CTEHBI, CYA0XOIHBIE IUTIO3bI, PHIOONPOITYCKHBIE M PHIOO3AIIUTHBIE COOPYKEHHS
CHulI 2.06.14-85 3ammra ropHBIX BEIpaOOTOK OT MOJ3E€MHBIX W TOBEPXHOCTHBIX BOJT

CHull 2.06.15-85 NnxeHepHas 3aluTa TEPPUTOPHH OT 3aTOILICHUS U IOATOIICHUS

CHulII 3.01.01-85* Opranusaiisi CTpOUTEIBHOTO MPOU3BOACTRA

CHulI 3.02.01-87 3emisiHBIE COOPYKEHHS, OCHOBaHHS U (hyHIAMEHTHI

CHul1 3.06.04-91 Mocts! 1 TpyOBI



CHull 11-02-96 NnxeHepHble U3BICKaHUS AT CTPOUTENbCTBA. OCHOBHbIE MTOJIOKEHUS

CHulI 22-01-95 I'eouznka onacHBIX IPUPOIHBIX BO3ICHCTBHIMA

CII 11-102-97 NHKeHEPHO-IKOJIOTUICCKUE N3BICKAHUS JIsI CTPOUTEIILCTBA

CII 11-105-97 NmxeHepHO-9KONOTHYEeCKHe U3bICKaHus [uIst ctpouTtensersa (4.1, 11, 1IT)

T'OCT 12248-96 I'pyuThl. MeTO MBI TAOOPATOPHOTO OMPEACTICHUS XapaKTEPUCTHK MTPOYHOCTH U 1ePOPMUPYEMOCTH

T'OCT 17623-87 beronsl. Panuon30TonHbI METO ONpeAeTIeH s CPEeaHEH IIOTHOCTH

T'OCT 19804-79 Csau xene300eToHHbIe. TeXHIUECKHE YCIOBHS

T'OCT 20276-99 I'pyHTEL. MeTOBI ITOIEBOTO ONPEACIICHNS XapaKTEePHCTUK IIPOYHOCTH U 1e(hOpMUPYEeMOCTH

T'OCT 20522-96 I'pyHTBL. MeTOBI CTATHCTHYECKOH 00pabOTKH Pe3yIIbTaTOB HCIIBITAHUH

T'OCT 23061-90 I'pynTsl. MeTonbl paAOU30TONHBIX H3MEPEHHUH INIOTHOCTH U BIAKHOCTH

T'OCT 24846-81 I'pynTsl. MeTonsl u3MepeHus nedopMaruii OCHOBaHU 31aHUK M COOPYKEHUIT

T'OCT 25100-95 I'pyntsr. Knaccuduxamus

T'OCT 27751-88 HamexXHOCTh CTPOUTENIBHBIX KOHCTPYKLUI U ocHOBaHUH. OCHOBHBIE MoJ10xkeHus 1o pacuery. M3menenue N 1. BCT N 3, 1994
MI'CH 2.04-97 [lonycTrMBle YPOBHH IIIyMa, BUOpaMu U TPeOOBAHUS K 3BYKOU3OJSAIMHU B )KIIIBIX U OOLIECTBEHHBIX 31aHUAX

BCH 70-98 OpraHn3allHOHHO-TEXHOJIOTHYECKHE TIPaBHIa CTPOUTENHCTBA (PEKOHCTPYKIMH) OOBEKTOB B CTECHEHHBIX YCIOBHSX CYIIECTBYIOLICH
TOpOJICKO 3acTpOoiKU

BCH 490-87 IlpoexkTupoBaHuEe U YCTPOHCTBO CBAaHHBIX ()YyHIAMEHTOB M IIMYHTOBBIX OIPaKACHUI B YCIOBHAX PEKOHCTPYKIUH HMPOMBIIUICHHBIX
MPEANPUATHI U TOPOACKOM 3aCTPONKHU

Pexomenpauu u 1pyrue JOKyMEHTHI, PEeTIaMEeHTUPYIOIINE U3BICKAHHS, IPOEKTHPOBAHUE M CTPOUTEILCTBO B I.MoCKBe:
Pexomenmammu 1o pacdery, IpOEKTHPOBAHHIO B YCTPOHCTBY CBaHBIX (yHIAMEHTOB HOBOTO THMa B I.Mockse, 1997.

PexomeHmanmu 1Mo NpoeKTHPOBAHHIO M YCTPOICTBY OCHOBAaHHH, (DyHIaMEHTOB U ITOJ3€MHBIX COOPYKEHHH IIPH PEKOHCTPYKIINH TPAXKIAHCKHUX 3JaHIH
U UCTOPUYECKOH 3acTpoiiky, 1998.

PexomeHpanmu 1o 0OCIENOBAaHMIO ¥ MOHUTOPHHTY TEXHHYECKOTO COCTOSIHUSI OKCIUIyaTHPYEMBIX 3/1aHMi, PACIOJIOKEHHBIX BOJIM3H HOBOTO
CTPOUTENHCTBA WM PEKOHCTpYKIHH, 1998.

PexoMeHAauuK MO MPOEKTUPOBAHHIO M YCTPOWCTBY OCHOBAaHMH M (PyHIAMEHTOB IPH BO3BEICHHU 3/1aHUH BOJNM3M CYLIECTBYIOLIMX B YCIOBHSX
IUIOTHOH 3acTpoiiku B T.Mockse, 1999.

Mertonuka Ha3HAUCHHST 00bEeMa HHIKCHEPHO-T€OJIOTMYECKAX N3bICKaHHI B IIEHTPE U ceperuHHON yacTu r.Mocksebl, 2000.

WHCTpyKIMs 110 IPOSKTHPOBAHHIO M YCTPOMCTBY CBAHBIX (DYHIAMEHTOB 3/IaHUI U coopykeHuii B r.Mockae, 2001.

3. OMPEAENEHUA

DyHIaMEHT MEJIKOTO 3aJI0KEHHS @yHnaMeHT, MMEIOIINHA OTHOIIEHUE €T0 BBICOTHI K HIMPUHE IMOIOIIBBI
MEHEEe UeTBIpeX W IIepeNlalolmnii Harpy3Ky Ha TpPYHTBI OCHOBAHHMS
MIPEHMYIIECTBEHHO Uepe3 MOIOIIBY

INoxzeMHOE coopyKeHHEe CoopyxeHHe, pPacIOIOKEHHOE HIDKE YPOBHS IOBEPXHOCTH 3€MIIH
(TITaHUPOBKH)

3arny6neHHoe COOPYKECHUE YacTs COOpY’KEHMs, paCIOJIOKECHHAss HUXKE YPOBHA NOBEPXHOCTU 3E€MIIU



(TUTaHMPOBKM) U MMeloIast 6oJiee OAHOTO Taxa

IonzemHoOE coopyxeHHe, ycTpanBaeMoe OTKPBITEIM CIIOCOO0M CoopykeHHe, ycTpauBaeMoe B KOTJIOBaHE, OTPhIBAEMOM C ITOBEPXHOCTU
3eMIIH
Komounuposanssiii cBaitHo-mutHbN (KCIT) pyHmamenT dyHIaMEHT, COCTOSIIMA W3 CBall M JKENe300CTOHHOW  IUIHTHI,

pacrionaraeMoif Ha TpyHTe€ Yy TIOBEPXHOCTH, WM, TpPU HAIHYUH
MOJ3EMHBIX 3TaXEH, y 10J1a HIJKHETO 3Taxa

I'eoTexHUUECKHit MOHUTOPUHT Cucrema HaOMOAEHMH W KOHTPOIS 3a COCTOSHHEM H H3MEHEHUEM
TPYHTOBBIX, TIPUPOJHBIX M TEXHOTEHHBIX YCIOBMH B Mpolecce
CTPOUTENBCTBA U HKCINTyaTaI[lH 00BbEKTa

T'eoTexHuueckas kateropust 00beKTa CTPOUTENBCTBA KaTeropuss CcloXXHOCTH CTpOUTENbCTBA OOBEKTa, OIpeAenseMas B
3aBHCHMOCTH OT €T0 YPOBHSI OTBETCTBEHHOCTH H CIIOXHOCTH HHXEHEPHO-
T€0JIOTMYECKUX YCIOBUH IUIOIAKI

Hay‘IH()e COIIPOBOXKJACHUE MPOCKTUPOBAHUA U CTPOUTEIILCTBA VYuaactue CIICNUAIIM3UPOBAHHBIX HAYYHBIX 0pI‘aHPI3aLIPIﬁ B IIpomecce
I/I3I)ICKaHI/II71, MNPOCKTUPBAHUA U CTPOUTEILCTBA o0BeKTa

4. OBLLUME NMONOXEHUA

4.1 I/IH)KCHBpHI)IC U3BICKaHUA OJId CTPOUTEIILCTBA NJOJIKHBI TPOBOAUTLCS B COOTBETCTBUM C TpC60BaHI/I$IMI/I HOPMAaTUBHBIX JOKYMCHTOB Ha U3bICKaAHUA
1 UCCIIEN0BAaHUs CTPOUTEILHBIX CBOWCTB TPYHTOB U pasJicia 5 HaCTOSIIINX HOpM.

4.2 Pe3ynbTaThl MH)XCHEPHBIX W3BICKAHUN JIOJDKHBI COJEPKaTh HEOOXOANMBIE TaHHBIC /Tl 000CHOBAHHOTO BHIOOpA THIIA OCHOBaHMS, (YHIAMEHTOB,
3ariayOJIeHHBIX M IOJ3EMHBIX COOPY)KCHHI, OIpeNeNeHUs TIIyOWHbI 3aJO0KCHUs M pa3MepoB (yHAZaMEHTOB M TabapUTOB HECYIIMX KOHCTPYKUMIt
MOA3EMHOT0 M 3ariTyOJICHHOTO COOPYKEHHSI MCXOAS M3 IPOTHO32 BO3MOXKHBIX HM3MEHEHHH WHXKEHEPHO-T€OJOTHYECKUX, THAPOTEONOTHYECKUX H
9KOJOTUUECKUX YCIOBHH IUIOMAAKU B IIPOLIECCE CTPOUTENBCTBA U IKCILUTyaTaIMH, a TaKkKe HEOOXOIUMBbIE TaHHBIE ISl OLEHKH BIUSIHUS CTPOUTENBCTBA
Ha COCEIHUE COOPYKEHUS U OKPYXKAIOLIYIO CpeLy.

4.3 Jlna ompeneneHust oobeMa pabOT NPH MH)XEHEPHBIX W3BICKAHUSX, NMPOEKTHPOBAHUM M CTPOHMTEIHCTBE HEOOXOANMO YCTAHOBHTH KaTETOPHIO
CJIOKHOCTH OOBEKTa CTPOMTENILCTBA, KOTOpas 3aBUCUT OT ero ypoBHs orBercTBeHHOCTH ('OCT 27751) M CIOXXHOCTH HWH)KEHEPHO-T€OJIOTHUECKUX
ycnosuit (CIT 11-105).

4.4 Jlna ycTaHOBIIEHHS KAaTETOPHH CIOKHOCTH OOBEKTa BBOISTCA TPU TeOTeXHUUYeckwe Kareropuu: | (mpoctast), 2 (cpemHed CIOKHOCTH), 3
(crnoxxHas).

T'eoTexamueckas KaTeropus 00BeKTa CTPOUTEIILCTBA YCTAaHABIIMBACTCS N0 Hadasla M3BICKaHUI Ha OCHOBE aHAIIM3a MaTepuaioB HM3bICKaHUI MIPOIJIBIX
JIET U YPOBHSI OTBETCTBCHHOCTHU COOPYIKCHHUS. OTta KaTeropust MOXET OBITh YTOYHCHA KaK Ha CTaauu I/ISI)ICKaHI/Iﬁ, TaK U Ha CTalul NPOCKTUPOBaHU U
CTpPOUTEJILCTBA.

4.5 TeoTexHuyeckas kaTeropus odObekra | BKIrO4YaeT coopyxeHus noHmwkeHHoro (III) ypoBHs orBercTBeHHOCTH (mpmiioxkeHue JI) B MPOCTHIX U
CpemHel CIIONHOCTH WH)KCHEPHO-TEOJOTHUECKUX YCIOBHSAX, KOTZA OTCYTCTBYIOT CTPYKTYPHO-HEYCTOMYHBBIE TPYHTBI M OMACHBIE T'€OJIOTHYECKHE
MPOLECCHI.

I'eorexHuueckas kareropusi 00beKTa 2 BKIIIOUaeT coopyxeHHs mosbimeHHoro (I) m HopmamsHOro (II) ypoBHEH OTBETCTBEHHOCTH B MPOCTHIX U
CpeaHel CI0XKHOCTH UHKCHEPHO-T€0JIOTHUECKUX YCIOBUIX.

['eoTexHu4eckas kateropus oObekTa 3 BKIIOYAET, KaK MPaBUJIO, coopykeHus nosbimieHHOro (I) m HopmansHoro (II) ypoBHe#l OTBETCTBEHHOCTH B
CJIOXHBIX MH)KEHEPHO-TEOJIOTMYECKUX YCIOBHUSX, a TaKXKE YCTPOWCTBO KOTJIIOBAHOB MOJA3EMHBIX M 3ariTyOJICHHBIX COOPY)KEHHUIl B YCIOBHSIX IIOTHON
TOPOJCKOM 3aCTPOMKHU.



4.6 Ins COOpYKEHHH T€OTEXHUYECKUX KaTeropuil 3 M COOPYXKEHHMH MOBBIIICHHOTO YPOBHS OTBETCTBEHHOCTH MPU T'€OTEXHHUYECKOW KaTteropuu 2
cielyeT nmpeaycMaTpuBaTh HAyYHOE COIPOBOXKACHHE MPOCKTHUPOBAHUS U CTPOMUTENIBCTBA U T€OTEXHUYECKHI MOHUTOPUHT (CM. pasaein 14) Juis OleHKH
HaJIe)KHOCTH CHCTEMBI COOPYKEHHE-OCHOBAHUE, CBOEBPEMEHHOTO BBISIBICHHS Je()EeKTOB, IPEIOTBPAICHHS aBAPUIHBIX CUTYallui, OLIEHKH IPABUIBHOCTH
[IPOTHO30B U NPUHATHIX METOAOB pacyeTa U MPOEKTHHIX PEIICHHH.

4.7 B 3aBHCHMOCTH OT T€OTEXHHYECKOW KaTEropuu OOBEKTa MPUMEHSIOTCS CIEAYIOLIHME METObI, 00eCIeUnBaOINe HeHACTYIUICHHE MPeeIbHbIX
COCTOSIHHH T10 HECYIIeH CIIOCOOHOCTH U 110 JiehopMariysim:

- HpHMOﬁ METO/, B KOTOPOM BBIITIOJIHAKOTCA HE3ABUCUMBIC PACYETHI IJIA KaXK10T'0 IMPEACIBHOIO COCTOAHUA,

- KOCBEHHBIH METOJ], B KOTOPOM BBIITOJIHAETCS pacyeT AJs OAHOTO U3 MPelesIbHBIX COCTOSHUIN C YUETOM MOKa3aTenei, MOATBEP/KAAIOINX, YTO JPyroe
MpeaeabHOE COCTOSHUE MAJIOBEPOSITHO;

- SMITUPHYECKUH METOA, B KOTOPOM ITapaMeTphbl (PyHIaMEHTOB M HECYIIMX KOHCTPYKIHII NMOA3EMHBIX COOpPYKEHHI HAa3HAYAIOTCS HAa OCHOBE OIbBITAa
MPOEKTHPOBAHMS M CTPOUTEIHCTBA B aHAJOTMYHBIX yCIOBHUSIX.

4.8 PacueTsl 10 peebHBIM COCTOSIHHSM JIOJDKHBI IIPOBOIUTECS C YYETOM YCHIIMH, BO3ACHCTBYIONIMX HAa OCHOBAHHS M (YHIAMEHTBI Ha Pa3IHYHBIX
CTaIUsIX CTPOUTENBCTBA M SKCIUIyaTalluH, IPU 3TOM HEOOXOIMMO yYHMTHIBATH Pa3BUTHE JNedopMariiii OCHOBaHHUH BO BPEMEHH, B TOM YKCIIE BCIICICTBUE
BO3MOXHBIX OITACHBIX T€0JIOTHYECKHUX MPOIECCOB.

IIpu mpoekTHpOBaHUN CIEAYeT YIUTHIBATh YPOBEHb OTBETCTBEHHOCTH coopykeHns B cootBeTcTBHM ¢ 'OCT 27751 n npunoxenuem JI (HacTOSIINX

Yo

HOpM) IIYTEM BBCACHUS K HAIpy3KeE KOC‘)q)q)I/IHI/IeHTa HaJAC)KHOCTH 11O OTBETCTBCHHOCTH

Koaddunuentsr n ClieyeT IPUHUMATD:

- i | ypoBHS oTBeTCTBEHHOCTH - 1,0 (17151 YHUKAIBHBIX COOPYKeHUH - 1,2);

- s 11 ypoBHS oTBeTcTBEeHHOCTH - 0,95;

- qnia 11 ypoBHs otBeTcTBeHHOCTH - 0,9 (11 BpeMEHHBIX coopyxkeHui - 0,8).

4.9 Heo0xoanuMo TakKe BBITIOJNHATE pacyeThl BIUSHUS MPOSKTHPYEMOTO COOPYKEHHUS Ha OKPY)KAIOLIYIO 3aCTPOHKY,
BKJIIOYasl BCE COOPYKCHUS, TONAAAIOUINE B 30HY BIMSIHUS HOBOI'O CTPOUTEIBCTBA.

B Tom cj1y4dac, €CJI CTPOUTCIILCTBO 00BEKTA OKA3LIBACT BIMSIHUE HA CYLICCTBYIOIUC 3JaHUA U COOPYKCHUA Oolee
BBICOKOM I'€OTEXHHYICCKOU KaTeropuu, recOTEXHUYCCKasd KaTeropusd NPOCKTUPYEMOTO 00BeKTa JOJIDKHa OBLITH TIOBBIIIEHA a0
re0TeXHUYSCKOH KaT€ropmuu COOPYKEHUs, Ha KOTOPOC OKa3bIBACTCS BJIMAHUC.

4.10 Ilpu npoeKTHPOBaHUH HOBBIX U PEKOHCTPYHPYEMBIX 31aHUN U COOPYKEHUH HEOOXOANMO yUUTHIBATH BO3JEHCTBUE
BUOpaINi, epeAalonIuXcs Yepe3 TPYHT OT MPOMBIIIIEHHBIX W TPAHCIIOPTHBIX HCTOYHHUKOB M CTpoUTeNnbHBIX MamuH (MI'CH
2.04).

4.11 Ilpu npoeKTUPOBAHUH COOPYKEHUH TOJDKHBI OBITH IPEAYCMOTPEHBI MEPONIPHSITHS, 00ECIICUHBAIOLINE HHKCHEPHYIO



9KOJIOTMYECKYIO 3aILUTY MPHJIETAIOIIE TEpPPUTOPUH, B TOM YHCJIE OT IOATOIJICHUS, 3arPsI3HEHHS TPYHTOB U MTOJI3EMHBIX BOJ
MPOMBIIUICHHBIMH U OBITOBBIMH CTOKAMH U TIP., & TAKXKe 3aIIUTY OJIH3IeKAIINX 3JaHUN U COOPYKEHUH OT HEIOIMYCTUMBIX
nedhopMaruii.

5. UHXXEHEPHbIE U3bICKAHUA

5.1 VnxeHepHble U3BICKAHHS Ha TEPPUTOPHH MOCKBBI JJOJDKHBI IIPOBOAUTECS B cooTBeTCTBHHU ¢ TpeboBanusamu CHull 11-02, CIT 11-105 u TOCT
25100 m ynoBieTBOpsITH TPeOOBAaHHUAM HACTOSIIIUX HOPM.

5.2 U3pickaHus MIOMHMO KOMIIJIEKCHOTO U3YUCHHS UHXXCHEPHO-T'COJIOTNYECKUX U THAPOT€OJIOTNICCKUX yCﬂOBI/II;'I IUIOMAAKH CTPOUTEIILCTBA JOJIKHBI
MpeaycMaTpUBaTh HPOBEICHUE WH)XEHEPHO-IKOJIOTHYECKUX H3bICKaHHH B cooTBeTcTBHU ¢ TpeboBanmsmu CHull 11-02 u CIT 11-102, mpu sTOM
HE00XOMMO ONPEENSITh YPOBHH PaJIH0aKTUBHOTO, TOKCHKO-XUMHUYECKOTO U OAKTEPHOIOTNIECKOT0 3arpsi3HEHHS TPYHTOB H TTOJ[3¢MHBIX BOJ, OIIEHUBATh
PagoHOOIIACHOCTh IuIomanku crpoutensctsa (CIT 11-102).

5.3 VHxeHepHbIEe M3BICKaHMs JTOJDKHBI BBINOJHATHCS Ha OCHOBE TEXHHUYECKOTO 33JaHMsl Ha MPOU3BOACTBO M3BICKAHMH, BBIIAHHOTO OpraHu3anuei-
3akazynkoM. POpMBI TEXHHYECKHX 3aJaHHH I HOBOTO CTPOUTENHCTBA, INPU PEKOHCTPYKIMH CYIIECTBYIONIMX 3JaHUH W JUIT THOA3EMHBIX WU
3aryyOJICHHBIX COOPYXEHUH MPHUBEICHBI B IPHIIOKEHUH A.

5.4 Tlpu mpoBeneHUN M3BICKAHWH M aHAIM3E MX PEe3yJIbTaTOB HEOOXOAMMO HCIONB30BaTh MAaTEPUANIBI PaHEe BBIIOJHCHHBIX M3BICKaHUH. [Ipu 3TOM
CllelyeT y4IHTHIBATh CPOK MPOBEACHUS M3BICKAHUH MPOIUIBIX JIET B CBA3M C BO3MOXKHBIMH M3MEHEHMSIMU THIPOTEOJIOTHUECKUX YCIOBHH M CBOMCTB

TPYHTOB.

TexHuyeckoe 3alaHUe JOJDKHO OBITh COrTIACOBAHO OpraHMU3alMeH, IPOSKTUPYIONIEH OCHOBAaHMS, GYHIaMEHTHI M o3eMHble coopyxenns (CHull 11-
02).

5.5 Ipu cocraBieHUH NPOrPaMMBbl M POBEICHUH M3bICKAHNIT HEOOXOIUMO YUUTHIBATh F€OTEXHUUECKYIO KaTeropuio o0bekTa crpoutesbeTBa (mm.4.4
u 4.5). B 3aBHCHMOCTH OT TE€OTEXHHYECKOIl KaTeropmu OOBEKTa HAa3HAYAIOT METOABl HCIIBITAHWN TPYHTOB [T OIPEACNICHUS HX PACUCTHBIX
XapaKTEPHUCTHK.

5.6 Jlns 0OBEKTOB T€OTEXHHYECKOH KaTeropuu | XapaKTepUCTHKH I'PYHTOB MOTYT OBITh Ha3HaueHbl 10 MaTepHallaM H3bICKaHWH MPOLLIBIX JIET,
tabmuam CHull 2.02.01 , pesynbraTam 30H1#poBanus B coorBeTcTBHH ¢ Tabiuiamu CII 11-105 1 Hactosmux HopM (mipuitoxenue b).

5.7 ins 06BEKTOB FE€OTEXHUUECKUX KAaTeropHii 2 M 3 XapaKTepUCTUKU TPYHTOB JIOIKHBI YCTaHABIUBATHCSA HA OCHOBE HETOCPEACTBEHHBIX UCIIBITAHUN
I'PYHTOB B IIOJIEBBIX U Ja0OPATOPHBIX YCIOBUAX:

- UCTIBITAHUA [ITAMIIOM, MTPECCUOMETPOM, 30HAUPOBAHUEM - B IIOJIEBBIX YCIIOBUAX,

- UCIIBITAHHUS HA OJHOIUIOCKOCTHOW Cpe3, TPEXOCHOE C)KAaTHE, OJHOOCHOE CKaThe (Uil MONYCKAIBHBIX W CKAJIbHBIX TPYHTOB), KOMIIPECCHIO U
(buIBTpaLMIO, OPEICNICHHE COCTaBa IPYHTOB U BOJBI - B JTA00OPATOPHBIX YCIOBHSIX.

B pesynbrare cratrucTHueckoi 00pabOTKU YaCTHBIX 3Ha4eHUH xapakTepucTUk rpyHToB 1o 'OCT 20522 nomkHbI OBITH BEIYUCICHBI HX HOPMATHBHbIC
U PaCYCTHBIC 3HAYCHUA.

IIpouHoCTHBIE XapaKTEPUCTUKH MECKOB M TIIMHUCTBIX TPYHTOB JOIYCKAETCSI IPHHUMATh TPH COOTBETCTBYIOIMEM oOocHOBaHMH Mo Tabnumam CHull
2.02.01.

Hecymyto criocoOHOCTb BUCSYMX 3a0MBHBIX CBall ClIIyeT ONPENesiaTh 10 JaHHBIM CTaTUYECKOTO 30HIMPOBAaHHS IPyHTOB B cooTBeTcTBHU co CHull
2.02.03 1 HaCTOAIMMU HOPMaMH.

5.8 JIns oOBEKTOB TEOTEXHMYECKOW KaTeropuu 3 MOMOJHUTENbHO K TpeOoBaHWSIM M.5.7 MOMKHBI OBITH ONPENENICHBl COCTAaB M CBOMCTBa
cnenu(UIECKUX TPYHTOB M TIPOBEACHBI BCE HEOOXOAMMBIC HCCIECIOBAHUS, CBS3aHHBIE C pA3BHUTHEM OMNACHBIX TEOJIOTHYECKHX H HHKCHEPHO-
Te0JI0THYECKUX MPOoneccoB. JJOMKHBI BHITOIHATHCS OMBITHO-(QMIBTPAIIMOHHBIE pabOTHI, CTAIMOHAPHBIC HAOIIONCHUS U APYrHe CHelHanbHble paboThl 1
HCCIICJIOBaHUS. B COOTBETCTBUM C TEXHMYECKUM 3aJaHMEM U INPOrpaMMON M3BICKaHUH, a TaKKe IPHUBICKATHCS CHELUAIU3UPOBAHHBIC HAy4HBIC
OpraHU3alHH.

Hecymyro ciocoOHOCTh 3a0MBHBIX U OYpOHAOMBHBIX CBai ClIeyeT yTOUHSATH 110 pe3y/IbTaTaM X HCIBITAaHUH CTATHYECKOH Harpy3Kou.
5.9 Ilpu u3bICKaHMAX AT HMPOSKTUPOBAHMS CBAiHBIX (YHIAMEHTOB M3 BUCSYMX CBail INIyOMHA MPOXOJKH BBIPAOOTOK M HCCIEIOBAHUI TPYHTOB
IoJbKHA OBITH HEe MeHee 4eM Ha 10 M Hibke MPOEKTUPYeMOW TITyOMHBI MOTPYXKEHHUS CBaid, a Ui 0OBEKTOB BhIIIe 12 3Takeil MONIOBHHA BCEX BBIPAOOTOK

JIOJDKHA UMETh TTyOHHY He MEHee IIMPHUHBI 00bEKTa.

Jinst cBafHO-TUIMTHBIX ()YH/TAMEHTOB TTyOMHA TPOXOIKH BHIPAOOTOK M HCCIIENOBAaHUH T'PYHTOB JOJDKHA OBITH HIDKE KOHIIOB CBall Ha BEIMUHHY



UIMPUHBI TUIATHI, HO HE MEHee YyeM Ha 15 M.

5.10 B xauecTBe Hecymero ciost Uil CBalHBIX (PYHIAMEHTOB Ha TEPPUTOPUU MOCKBBI MOTYT CIIYXHTh CKalbHBIE TPYHTBI, HECKH Pa3HON KPYIMHOCTU
cpenHel MIOTHOCTH U IJIOTHBIE, ¥ TIIMHUCTBIE TPYHTHI OT TBEPAOH 10 TYTOIIACTHYHON KOHCUCTEHIIHH.

5.11 Jdnst moA3eMHBIX M 3ardyOJICHHBIX COOPYKCHHH B 3aBHCHMOCTH OT MX OCOOCHHOCTEH WM BHJA NPH MOJEBBIX M Ja0OPaTOPHBIX HCCICTOBAHHIX
(hM3UKO-MEXaHUIECKUX CBOIMCTB TPYHTOB IO CIENMAIbHOMY 3aIaHHI0 MOTYT OHPENEISThCS JIONONHHUTENIbHBIC CIEU(UIECKHe XapaKTepHCTHKH,
HEoOXOJUMBIE ISl PACUeTOB OCHOBAHHUH COOPY)KEHMIT M MX KOHCTPYKIHH, a TaK)Ke IPUMEHSTHCS Teo(U3MIEeCKUe U APYTHE METOMEL.

5.12 VHXeHepHO-9KOJIOTHUECKUE U3BICKAHUS JIOJIXKHBI ObITh HAIIPABJICHBI:

a) Ha ITIOJy4YEeHHE HCXOJHBIX JA@HHBIX O (DAKTHYECKOM SKOJIOTMYECKOM COCTOSIHMM y4acTKa 3acTPOMKH, HEOOXOAMMBIX JUIS HPOEKTHPOBAHUS M
peanu3anuy MepONpPHUATHIA [0 IPUBEICHUIO STOTO COCTOSHUS B COOTBETCTBHE C TPEOOBAaHUSIMHU CAaHUTAPHBIX HOPM;

0) Ha MoJTy4YeHNEe UCXOTHBIX JaHHbBIX, HEOOXOIMMBIX JUIS IPOEKTHPOBAHUS U peaTU3alliii MEPONIPUSTHI 1O IPOTUBOPAIOHOBOH 3allUTe 31aHHUI;
B) Ha OLICHKY BIIMSIHUSI CTPOMTENBCTBA U AKCILTyaTAI[MH COOPY)KEHHI Ha OKPYIKAIOILYIO CPELy.
5.13 Ilpu u3bICKaHUAX A1 PEKOHCTPYKIUH CYLIECTBYIOIINX COOPYKEHHH HEOOXOANMO BBIIOTHUTH CIESAYIOMINE PAaOOTHI:

- YCTaHOBHUTh H3MCHCHHE HHXEHEPHO-TCOJIOTHIECKUX YCIIOBHH 3a IEPHOJ CTPOUTENHCTBA M IKCIUTyaTal[Md COOPYKEHHMsS, BKIIOYAs H3MECHCHHUE
XapaKTePHCTHK TPYHTOB,;

- YCTaHOBUTH XapaKTep M MPUINHEI UMEIOIINXCs AeopMaIuii cCOOpyKeHHUH;
- IPOBECTH ITyTeM IPOXOJKHU LIyp(hOoB 00CIIeI0BaHNE OCHOBAHUH (DYHIAMEHTOB M COCTOSIHHS (PyHIaMEHTHBIX KOHCTPYKIIUIH;

- IPOBECTH HEOOXOANMBIEC MH)KEHEPHO-reoiornueckue padbotsl (OypeHue, 30HANpOBaHKe, OTOOP MOHOJIMTOB U3 UIyP(OB U CKBaXHH, JJaOOpaTOpHbIC
UCCIICIOBAHUS U 1IP.) AJIs YCTaHOBJICHHS (DAKTHYECKHUX XapaKTEPUCTUK TPYHTOB.

I'mybuna myppoB momkHa ObiTh Ha 0,5-1 M HIDKE TONOMIBEI BCKpBIBaeMoro (¢yHIaMeHTa. B mrypdax MOHOIHTHI HEOOXOIMMO OTOMpaTh
HETIOCPE/ICTBEHHO U3 MO MOOUIBEI ()YyHJaMEHTa U U3 CTCHOK Irypda.

IIpn npoxonke mypdoB MODKHBI OBITH BBIIIOJHEHBI MEPOIPHATHS IO IPEIOXPAHEHHWI0 T'PYHTOB OCHOBAaHHS CYIIECTBYIOIIUX (yHIAaMEHTOB OT
Pa3phIXJICHNUS], 3aMaYUBaHUs, TIPOMEP3aHUS U T.I1.

5.14 K cnenuduaecknm rpyHTaM Ha TeppUTOPUH MOCKBBI OTHOCSTCS PBIXJIBIC NIECKH, HaOyXarolye, My9HHUCTBIC U CIa0ble (TeKydeIuIacTHIHbIe 1
TeKydue) TIHHUCTBIE TPYHTHI, OPraHO-MHHEpPAIbHbIE, OPTraHMYECKHE M TEXHOTCHHBIE TPYHTHI. XapaKTEPUCTHUKH CIENU(PUIECKHX TPYHTOB OJKHBI
OIIPENEIIAThCS B PE3yNIbTaTe HEOCPEICTBEHHBIX HCIIBITAHUI.

Ilpy Hamuuuu B OCHOBAHHUU COOPY)KEHHUS BOJOHACHIIICHHBIX MEJIKHX W MbUICBATHIX IIE€CKOB, OPraHO-MUHEPAJIbHBIX M OPraHUYECKUX TPYHTOB
BO3MOXKHO TPOSIBIICHHE BHOPOMOJ3YyYECTH, a JUIS BOJOHACHIIICHHBIX IbUICBATHIX IMECKOB - IUIBIBYHHBIX CBOMCTB. B 93THX Cilyd4asx HEOOXOIUMO
MIPOBEJICHUE UCCIIEA0BAHUM 110 CIIEUATIbHOW METOUKE.

5.15 K omacHBIM T€OJOTHYECKAM MPOIEeCcCaM Ha TeppUTOpUM MOCKBBI OTHOCSTCS COBPEMEHHBIC IBIDKCHHS 36MHON KOPBI, 3PO3Hs, KapCTOBO-
cybdo3roHHBIC POBAIBI M MPOCAIKH, OIMOI3HU, MOATOIUICHHE, 00Opa30BaHKWEe PAa3IMYHBIX TEXHOTEHHBIX M APYTUX CIa0bIX 'PYHTOB M TEXHOT€HHBIX
MOJICH.

CxeMaTn4ecKue KapTbl HWHXXCHCPHO-I'COJIOrH4YE€CKOT0 paﬁOHHpOBaHHﬂ TEPPUTOPUN MOCKBBI IO CTEICHH OIACHOCTH MPOABJICHUA KapCTOBO-
Cyd)(b03I/IOHHBIX IPOLECCOB U IO CTEIICHU NPOSABJICHHS OIIOJISHEBBIX IMMPOLECCOB IMPUBCACHBI B IIPHUIIOXKCHUN B.

6. 9KOJNTOr'MYECKME TPEBEOBAHUA NPU MPOEKTUPOBAHUU U YCTPOUCTBE pCHOBAHMVI,
®YHOAMEHTOB, NOA3EMHbIX U 3ATNMYBJIEHHBbIX COOPYXEHUA

6.1 Ilpu NPOEKTUPOBAHNH M YCTPONCTBE OCHOBAaHHH, (pyHIaMEHTOB, NMOJ3EMHBIX M 3arTyOJIEHHBIX COOPYXEHHH JOJDKHBI OBITh YUTEHBI 0COOEHHOCTH
SKOJIOTUUECKOH OOCTAHOBKM HA Y4YacTKE CTPOUTENBCTBA, IAaH IPOTHO3 €€ H3MEHEHHs C Y4YeTOM OXKHAAEMOTO CTPOUTENbCTBA M Pa3pabOTaHBI
HEOOXOAMMBIC WH)KCHEpHBIC PEUICHHs Ui 3alUThl YelOBeKa OT BPEIHBIX BO3JCHCTBHI OKpYXKAIONIeH Cpeibl WM YIYYIICHHs 3KOJOTHYecKOM
o6cranoBku. [Ipu BeIOOpe BapHaHTOB MPOEKTa HEOOXOAWMO YUUTHIBATH NPHOPUTETHOCTH PEIICHHUSI SKOJIOTHUYECKUX MPoOiIeM (haKTOpHI, yXyIIIAroNue
YCIIOBHS )KU3HU YETOBEKa.

6.2 Ilpu pa3paboTke TPOEKTHBIX pEIICHWH JODKHBI OBITh pEIICHBI, B 3aBUCHMOCTH OT TPHPOAHBIX M TPagoo0pasyIomuX YCIOBHA,
[IPOTUBOOIIOJI3HEBBIC U BOJO3ALIUTHBIE MEPONIPUATHS, MEPOIPUSATHS 10 3alUTE OT MPOSBICHUS KapCTa U IPYHTOB OT 3arps3HEHUH, pelICHbI BOIPOCH
OTBJIOB 3arps3HEHHOTO TPYHTa U coxpaHeHus pactutenbHoro cios (CHull 2.01.15). Ilpu cTpouTenbcTBe Ha PaJiOHOOMACHBIX IUIOMIAKAX JOJIKHA
IpeayCMaTPUBATHCS MPOTUBOPAAOHOBAS 3aLIUTA OA3eMHBIX KoHCTpyKImi (CHull 22-01).

6.3 Ilpu omeHKe JKOIOTHYECKOW OOCTAaHOBKM HEOOXOOMMO YYHUTHIBATH BO3MOXKHOE HM3MEHEHHE YPOBHS IIOA3EMHBIX BOJ Ha 3aCTpanBacMOM



TCPPUTOPUHN (HOHI/I)KGHI/IG IpHU OTKA4YKE U 3a CUCT ApCHaa, MOATOIICHHUE OT JIEHCTBUSA Ppas3InYHbIX d)aKTOpOB), KOTOPOE€ MOXKET BbI3BATH z[ed)opMaLu«m
TPYHTOBOI'O MacCHBa, ONNACHBIC JId CYIICCTBYIOIIUX U CTPOSAIIUXCS 3,Z[aHI/If/‘I u COOpyH(eHHﬁ.

6.4 Ilpn BO3MOXXKHOM MOCTYIUIEHUHM K OOBEKTY CTPOHTENBCTBA 3arpsI3HEHHBIX MOBEPXHOCTHBIX BOJ IPOEKTOM JOIKHO OBITH MHPETYyCMOTPEHO
CTPOUTENHCTBO 3ALIUTHEIX COOPYKSHUH ¢ TeM, YTOOBI HCKITIOYNTH WIIM YMECHBIIUTH IOCTYIICHIE 3aTrPA3HEHHBIX BOJ Ha IUIOMAIKY, HX HHOMIBTPAINIO B

TPYHT, YMEHBIINTH WIH UCKIIOUUTH SPPO3HIO TPYHTA.

6.5B IIPOCKTE CJICAYET YUECTh BJIIUSIHUEC yCTpOﬁCTBa HpOTI/IBO(i)I/I.HBTpaHHOHHI)IX 3aBCC Ha U3MCHCHHUC YPOBHS W HAIIPABJICHUSA ABUKCHUS ITOA3EMHBIX
BOJ, @ TAKXXC HAa BO3MOXXHBIC TOIIOJIHUTCIIBHBIC I[ed)OpMaHPII/I 6J'IPI3paCHOJ'I0)KeHHI>IX 3;[a1—11/1171 u COOpy)I(eHPlﬁ.

6.6 B mpoekT cTposimerocss 00beKTa J0KEH ObITh BKIIIOUEH pasjel 10 OpraHu3allii T€03KOI0rHYeCKOr0 MOHUTOPHUHTA B COOTBETCTBUH C Pa3/IelioM
14.

7. ®YHOAMEHTbI MEJIKOIO 3ANOXEHUA

7.1 I'imy6uHa 3anoxeHus pyHAAMEHTOB JOJDKHA MIPUHUMATHCS cornmacHo CHull 2.02.01.

Pacuernoe COIIPOTUBJICHUE TPYHTOB OCHOBaHMI RD JUTA Ha3HA4YC€HUA NPEABAPUTEILHBIX PasMEPOB q)yHZ[aMeHTOB, a i 00BEKTOB re0TEXHUYECKOH
KaTeropun 1 JJIA OKOHYATCJIBHBIX paCcY€TOB JOITYCKACTCA NPUHUMATh COIIACHO NPUIIOKEHUIO T.

3HaueHus g JUTS yKa3aHHBIX BBIIIE YCIOBHIA MOTYT OBITH OIPEIENEHBI TAKXKe 10 pe3yabTaTaM CTaTHIECKOTO
30HUPOBAHUS B COOTBETCTBUU C MPUIOKEHUEM J].

7.2 Pacuet nedopmaruii yHIaMEHTOB MEIIKOTO 3aJI0KEHUS IPOou3BoauTCs 1o ykazanusm CHull 2.02.01.

HpI/I HCO6XOJIPIMOCTI/I pasaciiCHus OCalKu Ha INTIMHUCTBIX I'PYHTAX HAa MTHOBCHHYIO U OCAZIKy KOHCOJIMAalIUU MOXKET OBITh
HCII0JBb30BaAH MCTO, HU3JI0°KEHHBIA B MMPUIIOKCHUHN I[

7.3 Ilpu pacueTe IUIMTHBIX (PYHIAMEHTOB MPEABAPUTENBHBIA pa3Mep TUIMTHI IPUHUMAETCS HCXO/s U3 rabapuToB
COOPY)KEHHUS U U3 YCIIOBUS

, (7.1)

F

rae - Cp€AHEEC NaBJICHUEC IO MMOAOIIBE IJIUTHI;

&

- pacdyeTHOe CONPOTHUBIIEHUE IPyHTa OCHOBaHUs (puiioxenue ).

7.4 Tlpu pacuere MIMTHOTO (yHAAMEHTA IOMYCKAETCsl HE yUYUTHIBATh BIMSHUE HA TIEpepacnpeie]ieHne yCUINN B
(byHIaMeHTe peaKTHUBHBIX KacaTelbHbIX HANPSDKEHUH 110 €ro TOAOIIBE.

Jonyckaetcst UCTIONB30BaHUE MTPUOJIMIKEHHBIX IPUEMOB YueTa HEIMHEHHBIX U HEYNIPYTUX AeQOpMaliii OCHOBaHUS U
BBINOJTHEHUE pacyeTa TUTHOTO (yHAaMeHTa B IIPEANOI0KEHUH JTHHEHHO-YIIPYTOTo IeOPMUPOBAHHS MaTepraia
(yHIaMeHTa U 3JIeMEHTOB Ha()yHJaMEHTHOW KOHCTPYKITHH.



7.5 Pacuet cucteMbl OCHOBaHHE-(PYHIAMEHT-COOPY)KEHHUE CIIEAYET BHIMOJHATH C YUE€TOM IOCIIEA0BATEIbHOCTH
BO3BEJICHHUS COOPYKECHHSI.

Jomyckaercs pacueT cucTeMbl OCHOBaHHE-(yHIAMEHT-COOPYKEHUE BBITOIHATH KaK COBMECTHO, TaK M Pa3lAeIbHO 1O
AJIEMEHTAaM CHUCTEMBI, HCITONB3YSI METO/I TTOCIIEI0BATEILHBIX MPUOIKESHUI.

ITpu pacueTe TIMTHOTO QyHIAMEHTA JOMYCKASTCS UCIOIB30BATh PACUETHYIO CXEMY OCHOBAHUS, XapaKTEPH3YIOIIYIOCS
MEPEMEHHBIM KO3 (PHIIMEHTOM KECTKOCTH, YINTHLIBAIONINM HEOAHOPOIHOCT B IUIAHE U 10 TIIyOMHE U PaclpeleTuTEIbHYIO
CIIOCOOHOCTH OCHOBAHMUSI.

7.6 I1pu HE0OXOANMOCTH YAYUILIEHHS MPOYHOCTHBIX M Je(OPMAIIMOHHBIX XapaKTePUCTUK TPYHTOB OCHOBAHHS CIIEAYET
PYKOBOJCTBOBATHCA CIEAYIOLIUM.

IIpy HanMYMKM B OCHOBAaHHM COOPYKEHHUH cIa0bIX IPYHTOB (PBIXJIBIX IIECKOB, TIIMHUCTBIX TPYHTOB TEKYUEIJIACTUYHON U
TeKy4el KOHCUCTECHIMH, OPraHO-MUHEPAILHBIX U OPraHUYEeCKUX TPYHTOB), a TAKXKE CHIILHO HA0yXaloUINX TPYHTOB
IPUMEHSIOTCS CIIeIYIOIINE MEPOIIPUATHSL: IPYHTOBbIE OAYIIKH, CBaliHbIEe (DYHIAMEHTHI WM NI€CUAHBIE CBAU; NIPH

3
NBUICBATBIX M MEJIKUX TTECKaX PBIXJIBIX € ITIOTHOCTBIO CYXOTro TpyHTa 70 1,65 T/M - yIUIOTHEHUE TPYHTOB; PU HECBS3HBIX
rpyHTax ¢ kodddunuentamu punsTpanuu oonee 0,5 M/CyTKH - pa3IHUHBIE METOBI 3aKPEIUICHHS TPYHTOB; TIPH HATUYHN
TPEIIMHOBATHIX CKAJIbHBIX IPYHTOB - METO/I IIEMEHTAIUH.

7.7 JAnst 0OBEKTOB Te0TEXHUUECKON KaTeropuu 3 cieyeT IPOBOAUTH ONBITHBIE PaOOTHI 1O MPeoOpa30BaHUIO CBOKCTB
TPYHTOB BHIODAHHBIM METOAOM.

7.8 HeoOxoMasi CTeneHb YIUIOTHEHHS TPYHTOB YCTaHABIMBAETCS B 3aBUCHMOCTH OT MOCJIEYIONIEr0 UCIIOIB30BaHUS
YIUTOTHEHHBIX TPYHTOB, HaTPy30K, IEPEAaBAEMbIX HAa HUX OT COOPYXEHHH, BO3MOYKHBIX M3MEHEHUI TEMIIEPATYPHO-
BJI@KHOCTHOT'O PEXKHMMa YINIOTHEHHOTO IPYHTA, KIMMAaTHYECKUX YCIOBHH, YCIIOBUI POU3BOACTBA PabOT U TIp.

[Tpu OoTCYTCTBUU pe3ynbTaTOB JIA0OPATOPHBIX M MOJIEBBIX UCIBITAHUN YINIOTHEHHOTO IPYHTa HEOOXOAUMYIO CTEIICHD
VIIJIOTHEHUS, 3HaYCHUS] MOy el nedopMaluu 1 pacyeTHBIX CONPOTHUBIICHUI OCHOBAaHMH U3 YIUIOTHEHHBIX IPYHTOB AJIS
00BEKTOB TEOTEXHHUYECKOH KaTeropuu 1 JoImyckaeTcs NpUHUMATh 10 MpuiiokeHuto E.

7.9 NabekimonHoe, 0ypOCMECUTENBHOE 3aKPEIICHHE TPYHTOB U HCIOJIb30BaHUE TEOKOMITO3HTOB C IIENIBIO0 YCTPOCTBA
(yHIaMEHTOB M OA3EMHBIX KOHCTPYKIUH 13 3aKPETJICHHBIX MaCCHBOB JOITYCKACTCS MIPU MPUMEHEHHUH CIIOCO00B,
o0ecreynBalonnX He0OXOIUMBIE TPOYHOCTHBIE U APYTUE (PU3UKO-MEXaHUYECKUE CBOMCTBA 3aKPETIICHHBIX TPYHTOB.



PeKOMGH}lyeMBIC CIIOCOOBI XUMHUYECKOTO 3aKPCIJICHUS T'PYHTOB U 00J1acTH uX NPpUMCHCHUSA NPUBCACHBI B IPUJIOXKCHHUN E.

XUMHYECKH 3aKPETJICHHBIE TPYHTHI HE apMUPYIOTCSA U HE MOTYT OBITh UCIIOJIB30BaHbI KaK r'MOKue pyHIaMeHTHI 1
KOHCTPYKLIMH.

8. CBAHbIE ®YHOAMEHTbI

8.1 OCHOBHBIMH THITAMH CBait 3aBOJICKOT'O HM3IOTOBJICHHS, NOIPYKAa€MbIX TEM WJIHW HHBIM CHOC060M, NPUMCEHCHUE KOTOPBIX 3(1)(1)6KTI/IBHO npu
CTPOUTEIILCTBC B MOCKBG, SABJIAOTCA:

- 3a0MBHBIE KeJIe300€TOHHBIE CBaU KBaJIpaTHOT'O CIUJIOIIHOI'O CE€YECHUs, IOrpyKacMbI€ B OCHOBaHUEC 3a0UBKOIi 0€3 BBHIEMKH TpyHTa WKW B JIWACPHBIC
CKBA>XHHBI,

- JKene300eTOHHBIE CBAaN-000JI0YKH (TIOJIBIE KPYTIIbIE), TOrpyXaeMble BUOPOIOrpyKaTelnssMi Oe3 BBIEMKH WJIM C YaCTHYHOW BBIEMKOH TpyHTa IpU
COOTBETCTBYIOIEM 00OCHOBAaHHH;

- BUHTOBBIC CBau, COCTOAIIHUC U3 METAJUTMYECKOW BHHTOBOU JIOMIACTH U pr6‘{aTor0 MCTAJIJIMYECKOI'O CTBOJIA (pr61)1) CO 3HAYUTEIILHO MEHBIIICH TI0
CPaBHECHHUIO C JIOMACTBIO IVIOMAJIbI0 IMTONIEPEUYHOTI'O CCUCHUS, IIOTPYKAaEMbIC B OCHOBAHUE 3aBUHYMBAHUEM B COUCTAHUU C BAABJIMBAHUEM,

- Oypo3aBHHUYHMBAIOIIMECS CBaW, MPEACTABIAIONIME CO00I MeTalIH4yecKylo TpyOy cO CHupaabHOM HABMBKOM, MOTpy)KaeMble B OCHOBaHHE
3aBHHYMBAHUEM B COUYETAaHHH C BJABIMBAaHUEM;

- BJABJIMBACMBIC JKEJIC300€TOHHBIE CBAaH KBaAPpAaTHOTO CIUIOIIHOTO CE€YCHHUA U METAITINYCCKUE pr6‘IaTBIC CBau, IIOrpy>XacMbIC B OCHOBaHUE
BaBJIMBAHUCM.

8.2 HomeHKnaTypa 3a0MBHBIX CBail U CBaii-000JI0YEK IMpUBEACHA B IPUJIOKCHUU }K, Ipyu 3TOM 1L 000H1X THITOB BBIZCJICHBI COCTaAaBHBIC CBAU U CBau-
KOJIOHHBI.

8.3 IlpumeHeHre BMECTO TpaIUIMOHHBIX XKeJIe300eTOHHBIX cBail ceueHneM 30x30 cM cBaii OOJIBIIOrO CEUeHHUs, MOJIBIX KPYTIIBIX CBaii, CBali-KOJIOHH, &
TaK)Ke COCTAaBHBIX CBail paznuyHoro tuma 6oiee s dexruBHo. [Ipu 3TOM clieayeT MPUHAMATh BO BHUMAaHHKE, YTO JUIMHA IENbHBIX CBail orpaHnyeHa 12 m
0 YCJIOBHSIM MX TPAHCIIOPTHPOBKH B ropoae MockBse.

HpI/I IIPUMEHCHUUN COCTaBHBIX CBail ¥ HAJIMYUU B OCHOBAHUU CJIOSI HOFpe6eHHOFO OpraHo-MHUHEPAJIBHOTO HWJIK OPraHUYCCKOro rpyHTa q)yHI(aMeHTBI
JIOJI>KHBI OBITH 3alIPpOCKTUPOBaHbl TAKUM 06p330M, YTOOBI CTHIKM COCTaBHBIX CBai pacnojiaraJiuCb Ha paCCTOSIHUN HE MCHEEC 3Mmor IOJOIIBBI CJIOSA TaAKOT'O

rpyHTa.

8.4 Jlnst BUHTOBBIX CBaii AuameTp BUHTOBOM jonactu cocrasinset 40, 60, 80 u 100 cM, Hapy>KHBII TUaMeTp CTBOJIA - IPUMEPHO B TPU Pa3a MEHBILE.

8.5 Inst Oypo3aBHHYMBAIOIINXCS CBall HAPY)KHBII AUAMETP METAUTMIECKUX TPYO, HCTIONB3YEMBIX B KA4ECTBE UX CTBOJIOB, cOCTaBIseT OT 10 10 60 cMm,
a jumHa He npesbimaeT 12 M. CrimpanbHas HaBUBKa IpecTaBisieT co0O0 HENPephIBHBIN METANIMYECKHI CTep)KeHb TPEYroJIbHOTO, KBaJpaTHOTO MM

o

KPYTJIOTo ceueHus (Hampumep, apmatrypy) mupuHoit (0,04-0,06) d , IPUBapeHHBIN K MeTatnyeckoil Tpyoe ¢ marom (0,5-1,0) d , TIe
JHaMeTp TPYOBL.

- Hapy>KHbIHI

8.6 [lns BOaBIMBaeMbIX CBail IIMPUHA TPaHU JKEJIC300CTOHHBIX KBaJAPaTHBIX cBail coctaBmsieT 20, 25 u 30 cM, a HapyXHBIH THAMETP METATHYECKUX
TpyOUaTeIX cBail M3MeHseTcss B auamasoHe oT 15 mo 32,5 cm. BpaBnmBanme Ttakmx cBail (0COOCHHO METANIMYECKHX) MOXKET OCYIIECTBISITHCS
OTAENBHBIMHU CEKIHSMU.

8.7 OCHOBHBIMH TUIIAMH CBaii, M3TOTABIMBACMBIX HEMOCPECTBEHHO Ha ITUIOMIAJIKE, TPUMCHEHHUE KOTOPBIX 3((PEKTUBHO MPU CTPOUTEIBCTBE B TOPOJIC
MockBe, SIBISIOTCS:

- OypoHaOHMBHBIE KeTe300eTOHHBIE CBAaH CILIOIIHOTO CEYEHHS C YIIMPEHUAMH U 0e3 HHUX, yCTpauBaeMble IyTeM OYpeHHUS CKBayKHH, H3TOTOBIICHHS IPH
HEOOXOJMMOCTH YIIMPEHHS U MOCIEIYIOMEro HX OETOHNPOBAHNS;

- OypOMHBEKIIMOHHBIE CBaH, YCTPAaHBaeMbIe B IPOOYPEHHBIX CKBAYKMHAX IyTE€M HarHEeTaHWs B HUX (MHBEKIUH) MEIIKO3EPHUCTOH OETOHHOH cMecH MIIN
[IEMEHTHO-TIECYaHOr0 pacTBopa, JMO0 OypouHbekinoHHbIe cBaun PUT, cTBon KOTOpPBIX (opMHpYeTCs IO pa3psAHO-HMITYJIbCHOH TEXHOJIOTHH
JIEKTPUUECKUMHU Pa3psiiaMu.



8.8 Homenknatypa OypoHaOHMBHBIX CcBail mpuBeicHa B puitoskernu JK. CBan TOJKHBI U3TOTABIMBATHCS U3 TSKEIOro OeTOHA Kiacca He Hibke B15.

8.9 lnameTp OypOMHBEKIMOHHBIX CBaii cocTaBisieT oT 15 no 25 cm, anuHa - 1o 40 M.

8.10 ns ymeHbIneHHs OOLIeH M HEPABHOMEPHOH OCATOK COOPYKEHHH ¢ OONBIION HAarpy3Koi Ha (QyHOAMEHT CIeAyeT HpPH MPOCKTUPOBAHUH
paccMOTpeTh BapHaHT HCIIOIb30BaHNsI KOMOMHAPOBAHHOTO CBAfHO-IIUTHOTO ()YHIaMEHTa, COCTOSIIETO U3 JKeNIe300€TOHHOM IUINTEI, paclioiaraeMon Ha

TPYHTE y TOBEPXHOCTH WM, NMPU HAJIHYMU TOA3EMHBIX J3TaKeH, y IMOJa HIDKHETO 3TaXka, W JKECTKO CBS3aHHBIX C IUHTOW cBail. [IpumeHstoTcs
OyponabuBHbIC cBau auametpom 0,8-1,2 M, a Takxke KBaJpaTHbIe 3a0MBHBIC CBau ceucHUeM He MeHee 30x30 cm.

Jnuny cBaii cienyetr npuHuMath ot 0,5 B 10 & (B - mMpHHa (QyHIAMEHTAa), a PaCCTOSHUE MEXIY CBasMH - OT 5 10 7 AMaMETPOB WM IIUPUH
TpaHU CBaH B 3aBUCUMOCTH OT I€OTEXHHIECKOH KaTerophH 00BEKTa, IO pe3yabTaTaM pacuera.

OnpeaeneHune Hecyllen CNOCOGHOCTU cBaun
811 Hecymaﬂ CHOC06HOCTI> CBaﬁ, 3a HUCKIHOYCHHUECM 6yp03aBI/IH‘II/IBaIOHII/IXCH, Ipyu TPUMEHEHUHN PACUYCTHBIX METOJAOB OIPEACIACTCA COIIaCHO

TpeboBanusM paszaena 4 Cuull 2.02.03.

F
8.12 Hecyuiyto crnocoGHOCTh Oyp03aBUHYMBAIOIINXCS CBAM d , KH, onpenenstot no Gopmyite

Fd =Y (TcRR‘q-l_uZch'Jﬁ';gi) @®.1)

Yo

rae - K03(GUIMEHT YCIOBUI paboTHI CBai B rpyHTE, IPUHAMAEMbIH

J:rll: =1:

R pacdeTHOE CONMPOTHUBIICHNIE TPYHTA MO HIKHIM KOHIIOM cBad, k[la, ompenensemoe mo gpopmye 8.2;

2

s

J‘i - IJIOIAab IMOTIEPEIHOTO CCYCHH CTBOJIA CBaU, 6pyTTO, M

L. MNEpUMCTP NOIMNCPEYHOI'0 CCUCHUA CTBOJIA CBAaU, M;

i pacueTHOE CONPOTUBIICHHE ¥ -TO CJI0st PYHTA Ha GOKOBOM IMMOBEPXHOCTH CBau, KIla, mpuHUMaeMoe 1o tabuiie 2
CHullI 2.02.03;

t- TOJIIHWHA ! _ro cios TpyHTa, COIPUKACAIOMICTOCH C OOKOBOM TMOBEPXHOCTBHIO CBaU, M;

Yok ko3 duiueHt ycnoBuit paboTHI IPyHTA IO HIPKHUM KOHLIOM CBaH, IPUHUMAaEeMBbIH YeR =0,8;

Yef kod(hpumment ycmoBuii paboTh rpyHTa Ha OOKOBOI MMOBEPXHOCTH CBaH, MPUHUMAEMEBIN paBHBIM 1,1 Tipu

MOTPY>KEHUU CBau C IOBEPXHOCTH I'PyHTa B HEHAPYIIIEHHBIM IPYHTOBBIA MaccuB, paBHbIM 0,8 - IpH MOTpYyKEHUH CBau B
Pa3pBIXIIEHHBIN IPeABAPUTENFHBIM OYpEHHEM TPYHTOBBII MaccuB U paBHBIM 0,6 IpU MOTPYXEHUH CBau B IUACPHYIO
CKBAKUHY.



PacyetHoe conpoTuBieHHEe TPyHTA I CIIE/TyeT OIPEIeIsTh Mo hopmylie

R=oqey taanh ’ 82)

©1

oy
rae "~ , 4. 6e3pazmepHbIe K03()(HUIUEHTEI, TPUHIMaeMble 1o Tabnuie 8.1 B 3aBHCHMOCTH OT PacueTHOTO yIia BHYTPEHHETO TPEHUS TPyHTa
OCHOBAHUS;

A
1. pacyeTHOC 3HAYCHUC YACIBbHOI'O CHCIJICHUA I'PYHTA OCHOBAHU, KHa;

3
L OCPEIHCHHOE PAcYCTHOE 3HAUCHHE YJICIIBHOTO Beca IPYHTOB, KH/M , 3ajeraronux Bhlllle HUKHETO KOHIA cBau (Tipu
BOJIOHACHIIICHHBIX TPYHTAX C YUETOM B3BEIIMBAIOIIETO ICUCTBUS BOJIBI);

B rIIyOMHA IOTPYXEHUS CBaH, M.

Ta6nuna 8.1

PacuetHoe 3HaueHME yriia BHyTPEHHETO TPEHUS KOB@)(I)I/ILII/IGHTLI
TpyHTa B paboueil 30He

¥1 , Tpaj.

X1 ¥a
13 7,8 2,8
15 8,4 33
16 9,4 3,8
18 10,1 4,5
20 12,1 5,5




22 15,0 7,0

24 18,0 9,2

26 23,1 12,3
28 29,5 16,5
30 38,0 22,5
32 48,4 31,0
34 64,9 44.4

8.13 Hecymryro criocoOHOCT BceX BUAOB CBal IO Pe3yNIbTaTaM ITOJIEBBIX NCTIBITAHIN ONPEeNsIoT Mo TpeboBanmsaM pasznena 5 CHull 2.02.03.

Ipwn ncroap30BaHMM CTATUYECKOTO 30HIMPOBAHMUS HECYIasi CHOCOOHOCTH CBail MOXKET OBITh OpejieNieHa o yka3anusm m.8.14-8.16.

Fﬂ'
8.14 3HaueHHe PACUETHOrO COIPOTHBICHMS (HECYyIlei CIOCOOHOCTH) OTHEJBbHOH CBal B TOYKE 30HAWPOBAHHS d , kH, omnpenensemoe 6e3
HCHOJIb30BAaHMS JaHHBIX O CONPOTHBIICHUH TPyHTa Ha OOKOBOIT HOBEPXHOCTH 30H/a, BBIYHCIIAETCS 110 (OpMyIIaMm:
a) Jurs 3a0MBHOI cBan
F§ =big. A+ul fiky
; (8.3)

51

rae - KO3 HUIUEHT ycIoBHUil pabOTHI TPYHTA IO/ HIDKHUM KOHIIOM CBau, MIPUHUMAEMBIi 110 Tab1.8.2;

9o . CONPOTHUBJICHUE KOHYCA 30H/a Ha YPOBHE IMOJIOIIBEI CBaH, OMpeesieMoe Ha ydacTke 1 ¢ ppme n 4% mke

MOJOIIBEI cBau, klla;

2
A IUIOIAb MOJOIIBELI CBAU, M |

L. MEPUMETP MOMNECPEUHOI'0 CEYEHHUA CBaU, M,

f! )

- Cp€AHCC COIIPOTUBJIICHUC I _ro cinos TPYHTA, KHa, MIPpUHUMACMOC 110 Ta011.8.2 B 3aBUCHUMOCTH OT COIIPOTHUBJICHUA



30H7a 9e , MIla;

! - tommuua ? -ro cjos rpyHTa, M;

d . JIUAMETp CBaw, M.

Tabmmuma 8.2
3HaueHus 3HaueHus 9e , MIla
1 2,5 5 7,5 10 12

) 20 30 45 60 70 80
f! ,klla

5 0,35 0,30 0,25 0,20 0,20 0,20

0) nst OypoHaOUBHOU cBan
F$ = RA +u "

rac R - pac4€THOEC COIMPOTUBJICHUE I'PYHTA 1O HU)KHHUM KOHIIOM CBau, KHa, HNPUHUMAEMOC 10 Ta0J1.8.3 B 3aBUCUMOCTH OT CpE€AHETO COIPOTUBJICHUS

KOHYCa g.: . KHa, Ha y4JacCTKe, pacCIlOJIOKC€HHOM B IIPEJICIaX OT OAHOI'O AMaMeTpa BbILIC N0 ABYX JUAMETPOB HUKE IMTOAOIIBLL HpOCKTpreMOﬁ CBau,

2
A - mnomans OIMPAHUsS CBaW HA TPYHT, M ;

Y _ mepuMerp MOMEPEYHOr0 CEUCHUsI CBaH, M;

f! .

- CPEAHCC 3HAYCHUC PACUCTHOI'O COIIPOTUBJICHUSA I'PYHTA Ha OOKOBOM IMMOBCPXHOCTU CBau, KHa, Ha paCY€THOM Yy4aCTKE

! CBau, OoNpeaAcIsICMOC 1O JaHHBIM 30HAUPOBAHNUA B COOTBECTCTBUU C Ta6J'I.8.3;



! - Tonmmua ¥ -ro cyost rpyHTa, COMPUKACAIOIIETOCS ¢ GOKOBOI MTOBEPXHOCTHIO CBaM, KOTOPast J0JKHA MPUHAMATELCS HE

bouee 2 M;

Yer

a) TpH CBasAX, OETOHUPYEMBIX HACYXO, PABHBIM 1;

- KO3 (HUITHUEHT, 3aBUCATINIA OT TEXHOJIOTHH M3TOTOBJICHHUS CBAaW M IPHHUMAEMBIH:

6) npu 6CTOHI/IpOBaHI/II/I o1 BOHOfI, o4 I'TMHUCTBIM paCTBOPOM, a TAKIKC IIPU UCTIO0JIb30BAHUN OGCaZ[HI:IX HWHBCHTAPHBIX

TpyO, paBHbIM 0,7.

Tabnuma 8.3

COHpOTI/IBJ'IeHI/Ie KoHycCa

PacuetHO€ conpoTuBIEHNE IPYHTA MO

CpenHee 3HaUE€HUE PACUETHOTO COTIPOTUBIICHHUS

30HIa
HIDKHAM KOHIIOM OypOHAOUBHOW CBau K , kIla . f!
g T Ha OOKOBOI TOBEpXHOCTH cBau “'! | klla
ITeckn I'munucThIe TPYHTHI Ilecku I'nunucThIE TPYHTHI

1000 - 200 - 15
2500 - 580 - 25
5000 900 900 30 35
7500 1100 1200 40 45
10000 1300 1400 50 60
12000 1400 - 60 -
15000 1500 - 70 -
20000 2000 - 70 -




[Ipumeuanus:

f;‘ g

1. 3HaueHus R u JUTSL TIPOMEKYTOUHBIX 3HAYECHUI OIIPE/IENSIOTCSI MO IMHEHHON HHTEPIOISAIUH.

2. IlpuBeneHHbIC B TAOIHIIE 3HAYCHUS By Ji OTHOCSTCS K OypoBEIM cBasiM quametrpoM 600-1200 MM, TOTpyKEHHBIM B
TPYHT He MeHee 4eM Ha 5 M. [Ipu BO3MOKHOCTH BO3HMKHOBEHHS Ha OOKOBOH MIOBEPXHOCTH CBAHM OTPUIATETIFHOTO TPEHUS

3HAYEHUS Ji JUTSL OCEIAIONTNX CJI0EB MPUHUMAIOT CO 3HAKOM "MHHYC".

- N F
3. Ilpu IpUHATHIX B Ta0IHIIE 3HAYCHUIX By 7 ocaJika CBau IpU PacuyeTHOU Harpy3ke ¢ He npesbrmaer 0,03 d

8.15 Hecymias ciocoGHOCTB d , KH, cBait o pe3ynpratam ux pacueros 1o gopmyinam (8.3) u (8.4), 0CHOBaHHBIM Ha JAHHBIX CTATHIECKOTO

F a
30HAUPOBAHUS KOHYCOM, OIIPCACIACTCA KaK CpeIHEEC 3HAYCHNUE U3 YAaCTHBIX 3HAYEHUH d
MCHCEC IICCTH.

JJIA BCEX TOUYCK 30HAUPOBAHHNSA, KOTOPBIX NOJI?KHO OBITE HE

8.16 IIpu onpeneneHnu HecyIel CIOCOOHOCTH CBaH MO Pe3yJIbTaTaM CTaTHYECKOI'0 30HANPOBAHUS CIEAYET IPOBECTH
KOHTPOJIBHBIN pacueT B cooTBeTcTBHH C 1.8.11. IIpu pacxokaeHUAX B MOJy4YeHHBIX 3HAUEHUSX HECYIIed CriocoOHOCTH cBait
6onee 25% ciexyer NpOBECTH CTATUYECKUE UCIIBITAHNS HE MEHEE 2 HATYPHBIX CBail.

8.17 B passutne 1n.5.4 CHull 2.02.03 B ciydae, eciu 4uciio cBait # | MCIBITAaHHBIX CTATHYECKOM HArpy3Koii Ha
BJIaBJIMBAHNE B OJJMHAKOBBIX TPYHTOBBIX YCIIOBUSX, COCTABIISIET MeHee ecTH (3-5), ciemyeT UCoIb30BaTh PE3yIbTaThI
CTaTUYECKOTO 30HAUPOBAHUS Ul OLEHKH KO3 HIIeHTa BApHALUK ONBITHRIX JAHHBIX, U ONPEACIIATh HECYLTYIO
CIoCcOOHOCTH 10 hopMyJie

Fd=ZFu"f"9’Tg.s

(8.5)
S F,in )
rae - Cp€AHEC 3HAYCHUE IIPEACIBHOTO COIIPOTUBJICHUS 10 UCIIBITAHUAM 3-5 CBaM,
U YaCTHOC 3HAYCHUC MTPEACIBHOTO COIIPOTUBIICHUA CBAN,
TS'.S

- KO3QPULIUEHT HAJEKHOCTH IO TPYHTY, OTNPEACIAEMBIH 110 pe3yIbTaTaM 30HIUPOBaHUs 10 hopmyite




Yoz =1+

(8.6)
e ° - K02(bQUIMEHT BapHalluK Pe3y/IbTaTOB 30HANPOBAHUS, OIPE/esieMblii o Gopmysie
=%
’ Z £ a1
s (8.7)
rme ~ * u * ¥ - coOTBeTCTBEHHO YaCTHBIE U cpeIHee 3HaYCHUS HecyIleil ciocOOHOCTU CBail, ONpeIeICHHBIE TI0 pe3yIbTaTaM 30HANPOBAHHUS;

M
¢ - YHCJIO TOUCK 30HAUPOBAHUA (HC MCHEC H.ICCTI/I).

[Tpu ABYX MCHBITAaHHUAX CBAll HECYIIYIO CIIOCOOHOCTH CIeAyeT MIPUHUMATH PaBHON MEHBILIEMY 3HAYCHUIO U3 PE3yIbTaTOB

MCHIBITAaHUH, a KOA()(UIIUEHT HAZCKHOCTH 110 TPYHTY e =1.

PacueT ocapok, KpeHOB U FrOPU3OHTaNbHbIX NepeMeLLeHMn cBal U cBarHbIX PyHOAMEHTOB

8.18 Pacuer ocanku M KpeHa cBaifHOro (yHAaMEHTa ClieIyeT MPOU3BOIANTH B cOOTBeTCTBUH C 1M.8.19-8.33, a ropH30HTAIbHBIX MEPEMEIICHHI - B
cooTBeTCcTBUH ¢ 11.8.34 u npuinoxkernem K.

8.19 Pacuer ocanok cBaifHBIX (yHIAMEHTOB (M3 OTAENBHBIX CBa, KyCTOB CBail) CleayeT MPOU3BOJUTH NCXOMS U3 YCIOBHUS

4
T 5 (8.8)

=

rae - COBMCCTHas I[e(bOpMaLII/ISI cBau, CBaHOTO (.J[)yH}:[aMeHTa 1 COOPYKECHUs, OIpeaciiieMas pacucTom,

5 .
¥ - mpenesbHOE 3HAYCHUE cpelHer ocaaky (yHAaMEeHTa 30aHus UM COOPYXEeHHUs, MpUHUMaeMoe 1o ykazanusim CHull
2.02.01.

5 . N
8.20 Ocanxy 1, M, oMHOYHOI BHCSYEH cBau ONPeEAIOT Ha OCHOBE PEIIEHHS, TONYYEHHOTO YMCIEHHBIMU METOaMU,
no ¢popmyie

P
-

: (8.9)

rae T pacueTHOe 3HaYCHHE Harpys3KH Ha cBaro, KH;

& - KO3(1)(1)I/IIII/I€HT OCaIKH, 3aBUCSIIANA OT OTHOIICHUS 'l’il 'III d JUIMHBI CBAU K €€ JUaMETPy (I/IJ'II/I CTOPOHE KBa)IpaTHOﬁ CBaI/I) H OT OTHOCHTEIIbHOU



KECTKOCTU CBau

}\=EP.I'IESL

E
rie —F - moxyne ynpyroctu matepnana cea;

E .
SL - Moynb e opMaIiu rpyHTa, KOTOPBIil B PACCMATPHUBAEMOM PEIICHHMH CIIEYeT ONPEENaTh HA YPOBHE TIOONIBEI

CBau, €CJIM HUKE MOIOIIBEI CBaK HET C1a0bIX TpyHTOB, Klla;

d . JUaMeTp WK CTOPOHA KBAJAPAaTHOM CBau, M.

8.21 Koadumment ocanku B popmyse (8.9) mis cBau, NpuHAMAEMOI HEC)KUMAEMOM, ONPEACIISIIOT 1o popmMyJie

2,6
! e —
—+4
d (8.10)
Ip 5
3HavyeHus ko duieHTa IUIS C)KUMAeMOH CBaul MMPUHUMAIOTCA 110 Tabu1.8.4.
Tabmuua 8.4
{
Id 3Hauenus ~ ¢ mpu A , PABHOM
100 1000 10000
10 0,19 0,16 0,15
25 0,18 0,10 0,08
50 0,17 0,06 0,05
adid L x Ly
IMpumevanue. [IJIst TPOMEKYTOUHBIX 3HAYCHHUIT U 3HaueHUS OTIPEICTISAIOTCS 110 HHTEPIIOSIHH.
Hyr

8.22 Tlpu pacyere ocaJky cBau 3Ha4YeHHE MOIYIS AeGOopMalHu TPyHTa

OTIPENIENACTCS M0 Pe3yNbTaTaM IIOJEBBIX UCIIBITAHUNA TPYHTOB CcBaei



NP IpUMeHeHHH Ha o0bekTe Oosee 100 caii.

By

IIpu ncnonabp30BaHUM PE3yNBTaTOB CTATHYECKOTO 30HUPOBAHMS AT pacyeTa 0CaJKi NPHHUMAIOTCS 3HAUSHUS MOAyIs AedopManuu TpyHTa B

oy

3aBUCHUMOCTHU OT COIIPOTUBJICHUSA 30HAUPOBAHUIO .

- B II€CKaX - Eg =64 ;

Ber =10g, .

- B TIIMHUCTHIX TPYHTaX IPU pacueTe OypOBBIX CBaif -

o =12g,

- B INIMHUCTBIX I'PYHTAX IIPU pacucTe 3a0MBHBIX CBaM -

8.23 Ocanxka KycTa cBail IpH PaACCTOSHUSIX MEXIY cBasMu (3-4) d OTIpeIeISIETCS] KaK 0Ca/IKa YCIOBHOTO MaCCHBHOTO
(dyHIaMeHTa Ha €CTEeCTBEHHOM OCHOBAaHHHM COTJIacHO TpeboBaHmaM pazaena 6 CHull 2.02.03.

[Ipu paccTostHUSIX MEXy CBasMU B KyCTe 10 7 o , IPY OJTHOPOJIHBIX WJIN YIIYUYIIAIOMIUXCS ¢ TITyOMHON TpyHTaX
OCHOBAHHS pacyueT OCaJKH KyCTa CBail BHITIOIHAETCS IO METOANKE, YIUTHIBAIOIIEH B3aUMOBIHSHIE CBail B KycTe (II1.8.24-
8.27).

L 8
8.24 Ocajka KycTa cBail =9 ompejensercs o popmyiie

g T SlRS, (8.11)

= . o o
rae 1 - ocazka omuHouHOi cBan IIpY TIPUHATOW Ha Hee Harpyske, ompezaeisieMas mo ¢opmyne (8.9), mpu 3ToM Harpyska F MPUHUMAETCsl PaBHOU
cpenHell Harpy3Ke Ha CBalo B KyCTe;

Ry

- K09 uIHeHT yBeandeHus ocaaku (1.8.25).

8.25 Ilpu ucnonb30BaHUU OCAAKH OMHOYHOM CBau JAJIs MPOEKTUPOBAHNUS CBAHBIX KYCTOB U TOJIEH, ClIeyeT YUUThIBATh,
YTO OCaJlKa TPYIIIbI CBail B pe3ysbTaTe UX B3aUMOJACHCTBUS B CBalfHOM (yHIAMEHTE YBEJIMUUBAETCS, YTO YUUTHIBACTCS

Ko2(h(pUITMEHTOM yBEITMUCHUS OCAIKHI Ry (Tab6m.8.5).

Tabnuma 8.5



3HavyeHus Ko duieHTa

Ry

dnero | 77d 10, A=100 Hd —)s. h=1000 1d =50, %=10000
cBal
ald ald ald

3 5 7 10 3 5 7 10 3 5 7 10
4 1,40 1,30 1,20 1,10 2,45 2,00 1,80 1,70 2,75 2,25 2,00 1,80
9 2,25 2,00 1,90 1,80 3,90 3,25 2,90 2,65 4,35 3,55 3,15 2,85
16 2,85 2,50 2,35 2,25 4,90 4,10 3,65 3,30 5,50 4,50 4,00 3,60
25 3,30 3,00 2,75 2,60 5,60 4,75 425 3,90 6,50 5,25 4,70 4,25
36 3,70 3,30 3,10 2,90 6,40 5,35 4,80 4,30 7,20 5,85 5,25 4,70
49 4,00 3,55 3,30 3,15 6,90 5,75 5,10 4,70 7,75 6,35 5,60 5,10
100 4,70 4,20 4,00 3,70 8,20 6,80 6,10 5,50 9,20 7,50 6,70 6,00
196 5,40 4,80 4,50 425 9,35 7,75 7,00 6,35 10,50 8,60 7,65 6,90
400 6,15 5,50 5,10 4,85 10,60 8,85 7,90 7,20 12,00 9,80 8,70 7,80
1000 7,05 6,30 6,00 5,55 12,30 10,00 9,15 8,25 13,80 11,25 10,05 9,00

[Mpumeuanne. B kax0M cTONI0IE TP APYTHX 3HAYCHUSIX

% ko3 dureHT RS

ompezesiercst o gopmyie

Ryl(n)=05Rs(100g n




Tabmuma 8.5 cocTaBneHa I TPy cBail KBagpaTHOU GopMel (M. Tpady 1 tabmuis). s rpynn cBail mpsaMoyroiabHO# GopMbl cieayeT
PYKOBOJICTBOBATHCS TEM, YTO OHH MMEIOT O/ITMHAKOBYIO 3G ()EKTUBHOCTb € KBaJIPaTHBIMH TPYIIIAMH IPH OJMHAKOBOM PACCTOSHUU MEXIY CBasMu. J[iist

g

HPSIMOYTOJIBHOTO (hyHIaMeHTa 3HAUCHHUS PUHEMAIOTCS IIPH YHCIe CBail ** (rpadha 1), paBHOM KBajpaTy HAMEUACMOT0 KOIMIECTBA CBail HA

KOPOTKOI1 CTOpOHE (hyHIAMEHTA.

8.26 Tabnuna 8.5 cripaBeiuBa Jis CBail, 00bEAMHEHHBIX )KECTKUM POCTBEPKOM, PACIIOIOKEHHBIM HaJl TOBEPXHOCTHIO
TPYHTa WX Ha CJI0O€ OTHOCHUTENBHO CJIA0bIX TOBEPXHOCTHBIX IPYHTOB, KOT/Ia POCTBEPK MPAKTUYECKU HE BIMICT HA OCAJKY
TPYIIIBI CBal.

o o . R
TIpu HU3KOM POCTBEPKE CO CBASMH MO OT/ENbHbIE KOJIOHHBI (KyCThI CBaif), HE CBSI3aHHbIE OOLIIEH IUIHTOM, 3HAYCHHS ~ *
B Ta0J1.8.5 MOTYT OBITh YMEHBIIEHBI 32 CUET Pa0OTH POCTBEPKA, PACIIOIOKEHHOTO Ha IPYHTE, B 3aBUCHMOCTH OT OTHOLICHUS

paccrosiHust & MeXIy OCSIMHU CBail K UX THAMETPY d .

npH ald 3 _ya 10%;

npn 274 =510 - na 15%.

8.27 IIpoBepka pac4eTHOI'O COIPOTUBIEHUS IPYHTA OCHOBAHMSI IOJOLIBHI CBAHOIO POCTBEPKA IPOU3BOJUTCS IO
ykazanusm CHull 2.02.01.

8.28 Meton pacueTa ocajki KOMOWHHpOBaHHOTO cBaitHO-1MTHOTO pyHAamenTa (KCII hynaamMenTa) mpuBeicH B
npunoxeHuu H.

By 220

8.29 Ecnu o1 HIYKHUMH KOHIIAMH CBaii 3aJIETal0T IPYHTHI ¢ MOAYJIEM JeQopMaIiu MIIa u gons BpeMeHHOU

Harpysku He npessimaeT 40% oOeil Harpysku, ocanky KCII dynnamenTa nqomyckaercst onpenensTs no popmyie

.5'=U,12pB.I’E_SE,’ (8.12)

F

rac - Cp€aHee NaBJICHUEC HA YPOBHE IMOAOUIBBI IINIMTHOI'O POCTBEPKA,

E.::EJ

- CpeIHEB3BEIICHHBIH MOXYNb Ae(OpMAIIH CKUMAEMOH TN IPYHTa 0] HIDKHUMU KOHI[AMU CBaii, paBHOH IMIMPUHE POCTBEpKa & .




8.30 ITpoBepka pacyeTHOrO CONPOTHBIICHHS I'PYHTa OCHOBAHMS IIOJOLIBHI CBAHOIO pOCTBepKa mpom3oautcs mo ¢opmyne (7) CHull 2.02.01 Ha
YacTh HATrPy3KH, IPUXOMIEHCS 10 pacyeTy Ha IUTUTY, CYNTAasi Harpy3Ky PaBHOMEPHO PaclpeAeIeHHOH 10 )KECTKOMY POCTBEPKY.

8.31 Bsinonnennsle pacuyersl ocanaku KycToB cBail 1 KCII ¢yHIaMeHTOB MOMKHBI OBITH COMOCTABIEHBI C PAacYeTOM HMX OCAIKH KaK YCIOBHOTO
(hyHIaMeHTa Ha €CTECTBEHHOM OCHOBaHUH B cooTBeTcTBHH co CHuII 2.02.03.

8.32 KpeH npsiMoyrosisHOTo cBaifHOro (yHAaMeHTa CIeayeT ONpeneiiTh o Gopmyie

: : M
i =8ip(1-v) ———
ys ELh
) (8.13)

i
rue 0 6e3pa3mepHbIil KO3 GULIHEHT, ycTaHABIHBAEMBbIi 110 Ta0J1.8.6 B 3aBUCHMOCTH OT 2h1L , Tre B rIyOMHA TIOTPY)KEHHS CBaif, M OT
OTHOIICHHA L 'Ill 'E:l 5

¥ - xoapdunuent ITyaccona;

M pacueTHBIf MOMEHT, JeHCTBYIOIINN Ha PyHIaMEHT;

Y5 :

- K03 pUIIMEHT HAZEKHOCTH IO HArpy3Ke;

B MOIyNb AeopManyy TpyHTa B OCHOBaHWH CBAif;

Loy b JUTMHA | prHa QyHIaMEHTA,

8.33 Kpen kpyrioro gpyHmameHTa ClieyeT onpeneisaTh o Gopmyre

. M
i=igll- vzj —
Er
i ) (8.14)

i

rae 0 omnpenensercs no tabi.8.7 B 3aBUCUMOCTH OT OTHOIIICHHS hir , (¥ - pamnyc dynnamenta).

8.34 IIpu pacueTe ropu30HTATLHBIX TIEPEMEIIICHUN CBall CIeIyeT pyKOBOICTBOBAThCA npruioxenuem 1 CHull 2.02.03.

Jnsa o6wvexros 11 u 111 ypoBHSI OTBETCTBEHHOCTH pacueT rOPU30HTAIFHBIX IEPEMEIICHUH KycTa CBail IIpH JKECTKO
3a/IelIaHHBIX B POCTBEPK CBAsAX JOMYCKAeTCA BBINOIHITH IO METOLY, IPUBEACHHOMY B IpHioxkeHnH K.



Tabnwuma 8.6

i
S Shil 3HayeHus 0 npu Lik , PABHOM
0,5 2,4 5
0,5 0,37 0,36 0,28
1 0,32 0,30 0,25
3 0,30 0,22 0,18
Tab6numa 8.7
Bir 0,5 1,0 2,0 5,0
il:l 0,36 0,26 0,23 0,23

[Ipumeuanue. B Tabnunax 8.6 u 8.7 3HaueHUs

I

JUISL TIPOMEXKYTOYHBIX 3HAYCHUMN

BRIL LIB  hir

MPUHUMAKOTCA 110 UHTEPIOJIALUH.

MpoekTpoBaHMe cBaHbIX PyHAAMEHTOB, COOpPY)XXaeMbiX BOSIM3M CYLLECTBYHOLMX 34aHUNA U COOPYKEHUN

8.35 Ilpu mpOeKTHPOBaHWU CBAWHBIX (DYHIAMEHTOB 3IaHHH, KOTOPbIC MOJKHBI BO3BOIMTHCS BOJM3M CYIICCTBYIOIIUX 3JaHHNA M COOPYXKCHHIA,

HCO6X0,Z[I/IMO YYUTHIBATH:

- TUII U KOHCTPYKI U q)yHIIaMeHTOB CYHICCTBYIOIINX 30aHUN U COOpy)KeHHﬁ, COCTOSIHHUEC HUX KOHCprKIIPIﬁ, a TaKKC HaJIMYUC B HUX BBICOKOTOYHOI'O
060py11013aH1/m, YYBCTBUTEJIBHOI'O K BI/I6paHI/II/I, BBI3BIBAEMOI 3a0HUBKOM c13a171;

- JIOIMYCTHMOE PAcCTOSHHE OT MOTPY:KaeMbIX 3a0MBKOI cBail O 3MaHMI M COOPYXXEHHH, KOTOpOe HOJDKHO HasHadaThcs He MeHee 20 M. MeHbInee
paccTosiHHe JI0MyCcKaeTcsl IPUHUMATh TOJIBKO MO pe3yiabTaTaM MpoOHOM 3a0MBKHM cBail ¢ n3mMepeHueM ¢daxkrtnueckux konedanuii (BCH 490-87);

- BO3MOXHOCTb TT0{beéMa (BBIIIOPa) MOBEPXHOCTH I'PYHTA IIPYU 3a0MBKE CBall B KyCTaX U CBAHHBIX TOJISIX;

- BO3MOXKHOCTh BBDKMMAHHUS TPYHTA W3 MOJ 3JaHUH M COOPYXEHHH IIPH MPOXOAKE BOIHM3HM HUX OypOBBIX CKBaXHH JUIl OypOHAOWBHBIX CBaH, UTO
JIOJDKHO OBITh NCKITIOUEHO 3a CYeT 00CaJKN CKBayKHH H/WITH MPOXOIKH UX TI0]] TNINHUCTHIM (O€HTOHHTOBBIM) PaCTBOPOM C COXpaHEHHEM yPOBHS pacTBOpa
Ha 2 M BBbIII€ YPOBHSI IOJ3€MHBIX BOJ IIPU UX HAJIUYUH.

9. OCHOBHbIE NPUHUUIMbI MPOEKTUPOBAHUSA MOA3EMHbIX U 3AMNYBNEHHbLIX COOPYXXEHUN



9.1 Ilox3eMHBIe U 3arayOJIEHHBIC COOPY)KEHHUS MOPa3IeIISIOTCS 0 COCO0Y X YCTPOHCTBA Ha BO3BOIUMBIE OTKPBITBIM M 3aKPBITEIM* CIIOCOOOM.
* TpeGoBaHMs HACTOSALIETO HOPMATUBHOIO TOKYMEHTA Ha 3TOT CIIOCO0 HE pacIIPOCTPAHSIOTCS.

9.2 BpIOOp KOHCTPYKTHBHOTO PELICHHS M METOIOB YCTPOMCTBA OCHOBAaHWN M ()YHAaMEHTOB IMOA3EMHBIX H 3ariyOJICHHBIX COOPYKCHHH CIIEIyeT
OIIPE/IEIIAT C YIETOM:

- HA3HAYCHUS COOPYKEHHS, 00bEMHO-TUIAHUPOBOYHBIX PEIICHHUMN, MTyOHHBI 3a7I0KCHHS;

- Harpy30K, TIepeiaBaeMbIX Ha COOPYKEHHUE;

- HEDKEHEPHO-TEOJIOTHYECKUX M THIPOTEOIOrHIECKUX YCIOBHUIA TUIOMIAIKH CTPOUTEIBCTRA,

- YCIIOBUI CYNIECTBYIONICH 3aCTPOMKH U BIUSHUS Ha HEE TIOI3EMHOTO CTPOUTEIILCTBA;

- B3aUMHOT'O BJIHSHUS MPOCKTHPYEMOTO COOPYKCHHUS M CYIIECCTBYIOIIUX MOA3EMHBIX COOPYKCHHUIA;

- 9KOJIOTHYECKUX TpeOOBaHuUii;

- TEXHUKO-3KOHOMHYECKOTO CPABHEHHSI BAPUAHTOB MPOEKTHBIX PEIICHUI.

9.3 Tlpu CTpOHTENHCTBE IOM3EMHBIX W 3ariyOJICHHBIX COOPYKEHUH OTKPBITBIM CIOCOOOM C WCIIOJNB30BAHHEM ITOCTOSHHBIX OTPaXKTAFOIINX
koHcTpykimi ("cTeHa B TpyHTE", OypOCEKYyIIUEeCsS CBau W TIp.) Pa3BEIOYHBIC TEOJIOTHYECKHE CKBaKHHBI HA IUIOMIAJKE JOJDKHBI OBITh Pa3MEIICHBI 110
ceTke He 6osee 20x20 M WK 1O Tpacce OrpakaaroIIUX KOHCTPYKIUH He pexe yeM uepes 20 M.

KonuryecTBo pa3BelOYHBIX CKBAXKH JIOJKHO COCTABIIATH HE MEHee MATH. MH)XeHepHO-Te0I0rn4eckoe CTPOCHHE IUIONA KK JODKHO OBITh H3Y4eHO Ha

riry6uny He MeHee 10 M HIDKe MOJIOMIBBI CTEHBI, HO U He MeHee YeM Ha rnyouny 1,5 “+5 M, rme ~~ © - riy6uHa 3a7105KeHHs TIOJONIBbI OrPaXKIaroeit

KOHCTPYKIHH. VkazaHHas FJIy6I/IHa JOJI2KHA Ha3HA4YaTbCAd HC MCHCC YEM I 30% Pa3BCAOYHBIX CKBAXXHH, HO HC MEHEC YEM U1 TPEX CKBAKUH.

HK
9.4 'nyOvHa pa3BeIOYHBIX CKBaXKHH JIOJDKHA OBITH HE MEeHee 4eM 1,5 ““E+5 M npu cTpOUTENbCTBE OTKPHITHIM CIIOCOOOM,

HK
rae - IITyOMHA KOTJIOBaHA.

9.5 /1 mpOeKTUPOBAHUS 3ary0JICHHBIX M MOJI3EMHBIX COOPYKEHUI re0TEeXHUYESCKONW KaTeropuu 3 mporpamma
HMHXXEHEPHO-T€0JI0OrMYE€CKUX U3bICKAHUM TOJIKHA COCTABISATHCS € IPHUBJICUYEHUEM CIELUAIN3UPOBAHHBIX HAYYHBIX
OpraHu3aLuil.

[Tpu HEOOXOAUMOCTH B X0/i¢ MHKEHEPHO-TCOJIOTHUECKUX M3BICKAHUU CIIEAYET BBIOIHATH paOOTHI IO UCCIIEIOBAHUIO
HaNpPsDKEHHOT'O COCTOSIHUS TPYHTOBOI'O MAaCCHBa, OIBITHOMY BOJOIIOHM)KEHHIO, OTIBITHOMY 33aKPEIJICHUIO ITPYHTOB, OIIBITHOMY
3aMOpa)KUBaHUIO TPYHTOB, YCTPOIMCTBY OMBITHBIX 3aXBAaTOK OYpOHAOMBHBIX CBail MM "CTEHBI B IpyHTe", reohU3nIecKue u
[IPOYUE UCCIICOBAHUS.

9.6 IIpu mpoeKTHPOBaHNY MOA3EMHBIX U 3aTTTyOJIEHHBIX COOPYKEHUH, TEPEKPHIBAIOIINX YACTHYHO WIIA TTOITHOCTHIO
€CTECTBEHHBIC (DMITBTPAIIMOHHBIC TIOTOKK B TPYHTOBOM WJIM CKaJIbHOM MAacCCHBE, a TAKIKE U3MEHSIOIINUX YCIOBHUS U ITyTH
@HHLTpaHI/II/I IMMOA3EMHBIX BOJ, CJICAYET BBINIOJIHATE IPOTHO3 H3MEHEeHHI TUAPOICOJIOrMYCCKOIro peXuma IiIomaaKku
CTPOUTETHCTBA.

9.7 I1porHo3 N3MEHEHUH THAPOTe0IOTNIECKOro PeKIMa 1 HaNpsHKEHHO-1e(hOPMUPOBAHHOTO COCTOSIHUSI TPYHTOBOTO
MacCHBa IPH MPOEKTUPOBAHUHU COOPYNKEHHUI T€OTEXHUIECKON KaTeTOpHH 2 M 3, BOBBOAMMEBIX OTKPBITHIM CIIOCOOOM, CIIEAyeT



BBIIIOJIHATD ITYTEM MAaTEMATHYCCKOTI0O MOJACIIMPOBAaHUS C UCIIOJIb30BAHUECM HEJIMHEHHBIX Moueneﬁ MCXaHUKH CIUIOIIHBIX CPCa
YHUCJICHHBIMU METOJaMHU.

[Ipumeuanne. MaTeMaTHIECKOE MOACIIUPOBAHIE H3MEHEHHUS HANIPSDKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUS TPYHTOBOTO
MacCHBa JIOMYCKAeTCs He TIPOBOIUTh IIPH PACIIONIOKEHUH CYIECTBYIOIINX 3/1aHUH M COOPYKEHUH Ha paccTosHUH Oosee 2

. . Io . .
E nnsa COOPYKE€HUU I'COTCXHUYCCKOU KATCTOPUHU 2 1 Ha PacCCTOAHUN Oomee 3 ° K IJIA COOPYKCHHUU I'COTCXHUYICCKOU

HK
Kareropuu 3, rze - TTyOMHa KOTJIOBAHA.

KoHTakTHble HanpsikeHUss U 6OKOBOe AaBrieHue rpyHTa Ha NoA3eMHble U 3arnyb6neHHble COOpYXXeHUsA

9.8 Ilpu pacuere HOpPMAaJbHBIX M KacaTeNbHBIX HANPSDKCHUH Ha KOHTAKTe TPYHTOBOTO MAacCHBAa M KOHCTPYKIMH MOA3EMHBIX M 3ariyOJIeHHBIX
COOPY)KEHUH (KOHTaKTHBIE HANpsHKEHMsS) CleMyeT, KaK MpaBHIIO, MCHONb30BaTh HEIWHEHHbIE MOJETH MEXAaHHKH CIUIOLIHBIX CpPEJ WM HelUHEilHbIe
KOHTAaKTHBIE Mojiend. BeIOop Moperneil ciiemyeT OCYIIECTBISATH B 3aBHCHMOCTH OT BHIA TPYHTOB, a TaKXKe OT OCOOEHHOCTeH pemraeMoi 3amadm.
OCHOBHBIE KJTaCCHI MOJIENIeH IPUBEICHBI B IIPIIIOKEHHN M.

IIpumeuanus:

1. Jlns ompeneneHWss KOHTAKTHBIX HANPSDKCHUH JOIYCKAeTCsl HMCIOJIB30BaTh MOJENH JIMHEHHO-IeOpMUPYEeMOro MONYHNpPOCTPAHCTBA, a TaKXKe
JIMHEWHBIE KOHTAKTHBIE MOJIEITH.

2. IIpy nCcTIONBb30BaHUN CTICIMATM3HPOBAHHEIX MporpaMM Ut DBM pe3ynbTaTsl pacdeToB JODKHEI OBITH COITOCTABIIEHEI C pacyeTaMH 110 3aMKHYTBHIM
hopmynam.

9.9 Ilpu coOTBETCTBYIOIIEM OOOCHOBAaHMM B pacyeTax NOIMYCKAeTCs HCIOJIb30BAHHME METOJOB, B KOTOPHIX JaBJIEHHE T'PYHTOB Ha KOHCTPYKIHH
MIOJ3€MHBIX COOPY>KEHUH paccMaTpUBaeTcsa Kak CyMMa 3alaHHOTO aKTUBHOT'O JABJICHUS U PEaKTUBHOTO OTIIOPAa OCHOBaHMS.

9.10 Ilpu ucronp30BaHUM METOAOB pacyeTa, YKa3aHHBIX B 11.9.9, 3HaUeHHs aKTHBHOTO JAaBJIEHMsS IPYHTA HA KOHCTPYKIMH MOA3EMHBIX COOPYXEHHH
CJIeTyeT ONPEAENIATh B 3aBUCHMOCTH OT HH)KEHEPHO-T€0JIOTMUECKOTO CTPOEHHS TUIOMIA/KH, CII0co0a BO3BEIECHHS COOPYXKEHHS, TITyOHHBI €T0 3aJI0KEHH,
rabapuTOB U KOHCTPYKTHBHBIX OCOOCHHOCTEH COOpYXeHHS. B 3TOM ciyuae BepTHKanbHOE JaBICHUE TPYHTA CIEXyeT ONpeneniTs mo ykasanusm CHull
2.05.03.

[Ipy pPOEKTHPOBAaHHUU MOI3EMHBIX COOPY)KCHHUH B HACBIIM WM LIMPOKOM KOTJIOBaHE C OOpAaTHOIl 3aChINKOH CleNyeT yYUTHIBATH BO3MOXKHOCTH
NPEBBILICHHS BEPTUKAIBHBIM aBJICHHEM IPYHTA 3HAUCHUI OBITOBOTO JaBJICHHS TPYHTA.

9.11 boxoBoe naBleHHE TPyHTAa Ha KOHCTPYKLIHM MOA3EMHBIX COOPYKEHHH, yCTpauBaeMBIX OTKPBHITBIM CIIOCOOOM, CIEIyeT OMNpelelsITh B
3aBUCHMOCTH OT HWH)KEHEPHO-T€OJIOTHUECKOTO M THAPOTE€OJOTHUECKOTO CTPOCHHS IUIOMIAAKH C YJeTOM BHEMIHMX Harpy3oK Ha TPYHTOBBIH MAacCCHB,

BO3MOXHBIX IIEpEeMEIIeHNH 1 fe(opMaruii KOHCTPYKIHUH, a TakoKe MOPSAKA ¥ TEXHOIOTHH BBIITOJIHEHHS padoT MO YCTPOHCTBY KOHCTPYKIIUH.

3aBHCHMOCTh 3HA4YE€HHH OOKOBOIO JaBJICHUSA TpPpyHTa OT BCJIWYUHBI TOPHU30HTAJIBHBIX CMeIIeHUI KOHCprKL[I/Iﬁ JOITYCKaeTCd NPUHUMATL B
COOTBETCTBUHU C IPUITIOKCHUEM H.

Fa

3Ha4YeHMs AKTUBHOTO JABICHUS Fa , OOKOBOTO JIaBIICHHS TPYHTA B COCTOSHUM TTOKOS ¥ TTACCHBHOTO JaBIeHHs © F JI0MycKaeTcs OnpenesaTh B
coorBercTBUH ¢ TpeboBanmsiMu CHull 2.06.07.

3HaueHUs PCAKTUBHOI'O AABJICHUSA I'PYHTA CJICAYCT ONPCACIIATh B COOTBETCTBHUU C YKAa3aHUAMU m.9.8.

10. MOANOPHbIE CTEHbI U OFPAXOEHUA KOTIIOBAHOB



10.1 HOI[HOpHBIe CTCHBI U OI'PAXJACHUS KOTJIOBAHOB B 3aBUCHUMOCTU OT KOHCTPYKIUH IMOAPA3ACIIAIOTCA Ha:

- TpaBUTAllMOHHBIE, YCTOWYMBOCTh KOTOPBIX 00ECHeYNBAETCA COOCTBEHHBIM BECOM KOHCTPYKIMH M IpyHTa 3achINKU. K rpaBUTallMOHHBIM OTHOCSATCS
MAaCCHBHBIE, YTOJIKOBBIE U UEHCTHIE MOAIOPHBIE CTEHBI;

- THOKHe, YCTOHYMBOCTh KOTOPBIX OOECHEYMBAETCS 3aJeMKOH B TPYHTOBOM MACCHBE, aHKEPHBIMH U PACIOPHBIMH KOHCTpyKnusiMu. K rubxmm
OTHOCATCA "CTEHBI B TpyHTE", ILIIIYHTOBBIC U CBAlHBIC OIPaKIACHHUS;

- KOMOMHHMPOBaHHEIE, IIPEICTABILIONINE COO0I COYeTaHHe IEPBOr0 U BTOPOTO BHJIOB.
10.2 Ipu pacuere MOANOPHBIX CTEH U OTPaskACHUI KOTIOBAHOB 10 TIEPBOI TPYIIE MPeAeTbHBIX COCTOSHUI BBIMONHSIOTCS CIIELYIONINE PACUETHI:
- YCTOMYIHMBOCTH IIOJIOXKEHHS CTEHBI IPOTUB CABUTA, ONPOKUABIBAHUS U TIOBOPOTA;

- YCTOMYHMBOCTH, HECYIIEH CIOCOOHOCTH W MECTHOH IPOYHOCTH OCHOBAHHS;

- IPOYHOCTH 3JIEMEHTOB KOHCTPYKIIMH U Y3JI0B COCIUHEHHUS;

- HeCyIel ClocoOHOCTH U MPOYHOCTH aHKEPHBIX IEMEHTOB;

- YCTOMYHMBOCTH ¥ HPOYHOCTU PACHOPHBIX 3IEMEHTOB;

- GDUIBTPAIIMOHHON YCTOWIMBOCTH OCHOBAHHSI.

Bo BTOpoIii rpynme npenenpHbIX COCTOSHUN BBIIOIHAIOTCA CIIEAYIOLINE PACUEThI:

- OCHOBaHW, MO/IIOPHBIX CTEH U NX KOHCTPYKTHBHBIX 3JIEMEHTOB O JehopMalusiM;
- DJIEMEHTOB KOHCTPYKIHH CTEH 110 PACKPBITHIO TPEIIHH.

HpI/I MPOCKTUPOBAHUU MOAINOPHBIX CTEH, YCTPpAaUBACMbIX crocobom "creHa B rpyHTe", CJIEAYET BBIMIOJHATL pacyeT yCTOfI‘IPIBOCTPI CTCHOK TpaHIICH,
3aIOJIHCHHON TUKCOTPOIHBIM PaCTBOPOM.

IIpu npoexTHpoBaHMM HOANOPHBIX CTEH, YCTPAHUBAEMBIX U3 OTAEJIBHO CTOSIIUX IIIYHTOBBIX 3JIEMEHTOB, CJIEAYET BBIIONHATH pacdeT MPOYHOCTH
OCHOBAHUsSI Ha IPOIAaBINBAHHE TPYHTA.

10.3 ITpu npoeKTHPOBaHUHU MOJIIOPHEIX CTEH U OTPAKACHHI KOTIOBAHOB CIEAYET YIUTHIBATS:
- TEXHOJIOTMYECKUE 0COOCHHOCTH BO3BEICHHMS U ITOCIIEA0BATEILHOCTE TEXHOJIOTHIECKHX OIIeparuii;
- He0OXOJMMOCTB YCTPOWMCTBA MIPUCTEHHOTO PEHAXA, HCIOIB30BAaHN AaHKEPHBIX WIIM PACIIOPHBIX KOHCTPYKIIHNI;

- BO3MOXXHOCTb H3MEHEHHH (PU3HMKO-MEXaHHUECKUX XapaKTEePUCTHK TPYHTOB, CBS3aHHBIX C MpoleccaMd OypeHHs, 3a0MBKH M JIPYTrHMH
TEXHOJIOTHYECKUMH BO3EHCTBUSIMU;

- HeOOXOMMOCTh 00ecTiedeHUs TpeOyeMOoil BOTOHENPOHUIIAEMOCTH KOHCTPYKIINY;
- He0OXOJMMOCTB TIepeiadyl Ha KOHCTPYKIUIO BEPTHKAIBHBIX HATrPYy30K;

- BOBMOXKHOCTb IIPUMEHEHHsI KOHCTPYKTHBHBIX PELICHHH U MEPONPHATHI 1O CHW)KEHUIO BEJIMYHMH JABJICHHUI Ha IOJIOPHbIE CTEHBI (pasrpy Kalomux
3JIEMEHTOB, T€OTEKCTUIILHBIX MaTEPHAIOB, apMUPOBAHHOTO IPYHTA U TIp.).

10.4 rJ'Iy6I/IHa 3aJIOKCHUS MMOATIOPHBIX CTEH AOJDKHA ONPEACIATHCA CTATUICCKUMU pacy€TaMU.

HpI/I NPOCKTUPOBAHUU NMOAINOPHBIX CTEH B BOAOHACBIIICHHBIX I'PYHTAX l"J'Iy6I/IHy 3aJIOKEHHUA CTEHBI CIICAYET Ha3HavaThb C YUE€TOM BO3MOKHOCTU €€
3aJICJIKU B BOI{OyHOpHBIﬁ CJION C LETBIO obecrieueHus IIpOU3BOACTBA pa60T 10 SKCKaBalliy I'pyHTa 0e3 MIPUMCHCHUS MCpOHpHSITI/Iﬁ 110 BOAOOTIIMBY WJIN
BOJOINOHH)XKCHUIO.

10.5 IIpu mpoeKTUPOBAHUH MTOJIOPHBIX CTECH, YCTPaUBaeMbIX ¢ OOPATHOM 3aCBHIIKON TPYHTA, PaCUETHBIC 3HAYEHHSI XapaKTEPUCTUK TPYHTOB 00paTHOH
1

@

1
3aChIIIKA (y[[eJ'[BHOFO BECa , yYrjla BHYTPEHHEI'O0 TPEHUA 1 YACIBHOI'O CUCIUICHUSA € ), YIUIOTHEHHBIX 10 0,95 OT UX IUIOTHOCTHU B IPUPOTHOM

CIIOXEHHH, JIOITyCKAETCsl yCTaHABIMBATH 110 PACUCTHBIM XapaKTEPUCTHKAM TeX K€ TPYHTOB B MPHUPOTHOM CIOKEHHH ( T, v , ©) B cootBeTCTBHH CO
CJIETyIOIUMU 3aBUCHMOCTSIMHU:

=095y p'=05% c'= D,Sc.



10.6 HpI/I OMpPEACICHNU KOHTAKTHBIX HaHpH)KCHI/Iﬁ 1 OOKOBOTO JAaBJICHUA T'PYHTA HAa HNOANIOPHBIC CTCHBI U OT'PAXKICHU A
KOTJIOBAHOB CJICAYCT YUUTHIBATDL:

- BHEIIIHUE Harpy3Kd ¥ BO3ACHCTBHS Ha TPYHTOBBI MacCUB, TaKHE KaK MPUTPY3Ka OT CKIaJUPYEMBIX MaTepPHANIOB,
Harpy3ka OT CTPOHUTENBbHBIX MEXaHU3MOB, TPAHCIIOPTHAS HAarpy3Ka Ha Mpoe3Kel YacTH, Harpy3Ka, IepeaaBaeMast yepes
(byHIaMeHThI OJIM3PacHONI0KEHHBIX 3aHUI U COOPYKEHUI, U 1Ip.;

- OTKJIOHCHHC rpaHeﬁ HO,I[HOpHOI)'I CTCHBI OT BEPTUKAJIN;

- HAaKJIOH MOBEPXHOCTHU I'PyHTA, HCPOBHOCTHU pem)e(ba 1 OTKJIOHCHUEC I'paHULl HHXKCHCPHO-T'COJIOTNUUCCKUX IJIEMCHTOB OT
TOPHU30HTAIIH;

- BOBMO>XHOCTb yCTpOﬁCTBa 6epM " OTKOCOB B KOTJIOBAHC B IMPOLICCCC ITPOU3BOACTBA pa60T;

- IPOYHOCTHBIC XaPAKTCPUCTUKU HA KOHTAKTC CTCHa—I’p}IHTOBblf/’I MacCCHuB,

- Ile(bOpMaHI/IOHHI)IC XapaKTCPpHUCTHUKHU HOILHOpHOI‘/'I CTCHBI, aHKCPHBIX U PACIIOPHBIX 3JICMCHTOB,

- IOPSIIOK MPOU3BOJICTBA PadoT;

- BO3MOYKHOCTb ITepebopa IrpyHTa B MPOIECCe IKCKABAIHH;

- JONOJIHUTCIIBbHBIC JaBJICHUA Ha MOAIIOPHBIC CTCHBI, BBI3BAHHBIC ITYUCHUEM, Ha6yxaHI/ICM TPYHTOB, @ TAK)KE€ IIPOBEACHUEM
pa60T IO HarHETaHUIO B TPYHT paCTBOPOB, TAMIIOHAXKY U TIP.;

- TEeMIepaTypHbIC ¥ TUHAMUYCCKUE (BUOPAIMOHHBIC) BO3ICHCTBUSL.

10.7 Cubl TPCHUA U CUCIUICHNA Ha KOHTAKTEC CTEHa-FPYHTOBLIﬁ MAacCCUB JOJIKHBI OIIPEACIATHECA B 3aBUCUMOCTH OT:

- 3HAYEHHUH TPOYHOCTHHIX XaPaKTEPUCTHK TPYHTA;



- THAPOTCOJIOTNYCCKUX YCJ]OBI/Iﬁ TUIOIIAAKH

- KauecTBa MOBEPXHOCTH KOHTAKTa ¥ MaTepuaia MoJNOpHOH KOHCTPYKIINH;

- HanpaBJI€HUs U 3HAYEHUI NepEMEILIEHUN CTEHBI;

- TCXHOJIOTHUH yCTpOﬁCTBa CTCHBI,

- CITOCOOHOCTH OTpaKAAroIIel KOHCTPYKIIMK BOCIIPHHAMATE BEPTUKAJIHHBIE HATPY3KH.

HpI/I OTCYTCTBUH SKCIICPUMCHTAJIIbHBIX I/ICCJ'IGI[OBaHI/Iﬁ B pacyeTax 1o nepBoﬁ n BTOpOfI TpynmaM npeaciIibHbIX COCTOSIHUM

J0MYCKACTCA MPUHUMATDH CIICAYIOMINE PpACUCTHBIC 3HAYCHUS NPOYHOCTHBIX XapPaKTCPUCTUK HAa KOHTAKTC CTeHa-FPYHTOBBIﬁ

MacCCHUuB:

O
- yaenbHOe cuerienue ~ E=0;

- YTOJI TPEHMS I'PYHTA [0 MAaTEPUAILy CTECHBI Pr T Te¥ ,

@

YCIIOBHH pabOThI, MpUHUMaeMblii 1o tadure 10.1.

rae © - yroi BHYTPEHHETO TPEHUS TPYHTA, TE ko3 urment

Ta6muma 10.1

Martepuan cTeHsl

Texuomorus yCTpOfICTBa 1 0cOo0ObIE yciioBus

Y

Beron, xene3odeTon

MoHONMNTHBIE TPaBUTAMOHHEBIC CTCHBI U THOKHE 0,67
CTCHBI, OCTOHUPYEMBIC HACYXO
MoHouTHBIE THOKHE CTEHBI, OCTOHHpYEMbIE 0,5

MOA TIMHHACTBIM  PacTBOPOM B  TPyHTax
€CTECTECTBEHHOM BIIAXKHOCTH.

COopHBIC TPaBUTAIIMOHHBIC CTCHBI




MoHouTHBIE THOKHE CTEHBI, OETOHHpYyeMbIe 0,33
HOATJIMHUCTBIM PacTBOPOM B BOJOHACHIIIEHHBIX
TpyHTAaXx. C6opHble ruoKue CTEHBI,
ycTpauBaeMble MOJ TJIMHHUCTBIM PAacTBOPOM B
JFOOBIX TPyHTaX

Mertain, B MeNKHX M TBUICBATHIX BOJOHACHIICHHBIX 0
neckax

Hepero B npounx rpyaTax 0,33

JIro6oit IMpn Hanuumu BHOpPALMOHHBIX HArpy3ok Ha 0
OCHOBaHHE

10.8 HpI/I NMPOCKTUPOBAHUU IMOATIOPHBIX CTCH U OFpa)KIIeHI/Iﬁ KOTJIOBAHOB C aHKEPHBIMU KOHCTPYKIUSAMU PACYETHOC 3HAUCHUEC Hecylueﬁ CITOCOOHOCTH
OCHOBaHHUA aHKEPOB CJICAYET Ha3HAYATh IOCJIC MMPOBECACHUA ONBITHBIX (He MCHEC Tpex) HaTYPHBIX HCTIBITAHUI AHKEPOB.

10.9 Ilpu mpoeKTUPOBAaHUN KOHCTPYKTUBHBIX JIEMEHTOB MOJIMOPHBIX CTEH U OTPaKACHUH KOTIOBAHOB CIEAyeT PyKOBOACTBOBATHCS TPEOOBAHHAMH
CHulI 2.03.01.

11. CTPOUTEJNIbHOE BOAONOHWXEHUE, TMAPOU30NALUNA U APEHAX

11.1 HpOCKT CTPOUTEIBHOTO BOAOIIOHUIKECHUA JOJKECH PEHIUTL CICAYIOMINE 3a/1avun:
- IpEeAOTBPpAICHUE NOCTYIUICHUS MMOA3E€EMHEBIX BO/] B KOTJIOBaHbl, TDAHIIECU U ITOA3E€MHBIC BI)Ipa6OTKI/I, pa3pa6aTLIBaeMLIe B O6BOI[HCHHI)IX TpyHTax;

- NpEeAyNpeKACHUE MPOPHIBOB IOA3EMHBLIX BOJ HIJIM BbIIIOPpA BOJAOYIOPHBIX CJIOEB I'PYHTA B JHUIIEC KOTJIOBAHOB IIpU HAJIMYMHU B UX OCHOBAaHUU
BOJOBMECIIAOMINX 'OPHU30HTOB C HAITOPHBIM PEKHUMOM (bI/IJ'ILTpaHHI/I;

- MIpefOTBpAIleHHe HeOIaronpuaATHOTO U3MEHEHUs (HU3HKO-MEXaHHYECKHX CBOMCTB IPYHTOB M Pa3BUTHS OMACHBIX MPOIECCOB B IPYHTOBOU TOIIIE
(xapcT, BBIMBIB 3aIIOJIHUTENIS, TIOTOIUIEHHE, OMIOI3HH U T.I1.) B CBS3U C N3MEHEHHUEM TPHPOIHBIX THAPOT€OTOTHYECKUX YCIOBHH;

- opraHusanys OTBOJa NMOBEPXHOCTHLIX U KAIITUPOBAHHBIX BOJ K MECTaM C6p0C21;

- OPEAOTBPALICHUE HEAOIMYCTUMBIX OCaJ0K 6)’[1/[3_]'16)1(8.[].{61"0 I'PYHTOBOI'O MacCHBa B PE3YJIbTATE CHUIKXECHUSA YPOBHSA IMOA3EMHBIX BOJ, a TAKXXE OCaJI0K
OCHOBaHUI SI[aHI/Iﬁ u coopymel—mifl B 30HC BJIMAHHA BOJOIIOHU3HUTCIIBHBIX pa60T, KOTOPBIC MOTYT IIOBJICYDb I[ed)OpMaHHI/I KOHCprKLIPIﬁ;

- obecriedeHne CTaOMIBHOCTU SKOJOTHUECKUX YCIOBHI OKPYXKAIOIIEH Cpesibl B CBSI3H C HAPYILIEHHEM BOJHOTO OalaHca Ha y4acTKe CTPOUTENbCTBA;
- pa3paboTKa MEpONPHUATHH, 00eCIIeYNBAIONINX HEOOXOJUMBII KOHTPOJIb KaueCTBa BBITOIHICMBIX BOJOIIOHU3UTEIBHBIX padoT;

- o0ecrieueHrne MOHUTOPUHTA OKPYKAIOIIEr0 TPYHTOBOTO MacCHBa M OJIM3JIEKAIHMX 31aHUH U COOPY)KEHHUI B TIEPHUO] BEJICHUS BOIOMIOHU3UTEIBHBIX
pabor;

- obecreyeHre TEXHUKH 0E30ITaCHOCTH BBIIOIHAEMBIX PaboT.

11.2 Mecra c6poca KanTHPOBAHHBIX MOBEPXHOCTHBIX M MOJI3EMHBIX BOJ IOJDKHBI OBITH COTJIACOBAHBI B YCTAHOBICHHOM MOPSIIKE.

11.3 B CHOXHBIX THAPOTCOJOrHYCCKUX YCIOBHUSIX, KOTJa MO0 UMEIONIMMCS MaTephajaM W3bICKaHWH HE MPEACTABISCTCS BO3MOXKHBIM MPOU3BECTH
000CHOBaHHBIC PACYEThl BOJOIIOHIKCHUS, MPOCKT JIOJHKEH MPEyCMaTPUBATh OPTaHU3AIUI0 OIBITHO-IIPOU3BOJICTBEHHBIX KYCTOBBIX OTKadek mo CHwull

2.06.14, pe3ynbTaThl KOTOPHIX UCHOIB3YIOTCS U1 BHECEHUS! KOPPEKTUB B IIPOEKT.

11.4 Tonoxenue monmwxkenHoro YIIB mox 1HOM ocymiaeMoi BEIpaOOTKH CIEAYeT ONpPEAEIATh B 3aBUCUMOCTH OT CKOPOCTH BOCCTAHOBJICHHUS YPOBHS
MOA3EMHBIX BOJ 32 BPEMS BO3MOKHOT'O aBapUIHOTO MepephIBa B paboTe BOAONOHU3UTETBHON CHCTEMBI.

11.5 Be6op cmocoO0B BOIOMOHIKEHUS TOJDKEH YYUTHIBATH KOHCTPYKTHBHBIE OCOOCHHOCTH M Pa3Mephl COOPYXKECHUS, OCOOCHHO €ro IOA3eMHOIt
YacTH, WHXEHEPHO-TEOJIOTHUECKHE U TUIPOTeOJIOTHYECKHE YCIOBHA CTPOHMILIOIIAJKM, pa3Mepbl OCYIIaeMOH IUIOIA[M, CIOco0 IPOU3BOJCTBA

O6I]_[eCTp01/ITeJ'[bHLIX pa60T B 3alIMIIA€MOM KOTJIOBAaHE, IPOJOLKUTEIIbHOCTD 3TUX pa60T " ApyTrue yCiaoBUs.

11.6 HpI/I NPOCKTUPOBAHUU CJICAYET PACCMOTPETH BO3MOXKHOCTH KOM6HHHpOBaHHOFO HCIIOJIb30BaHUA CIICAYIOIUX croco0oB BOJOIIOHHKCHMUS



BOJOOTIIUB, APCHAX, I/IFJ'IO(bI/IJ'lBTpLI (J'IQFKPIC u S)KGKTOpHLIe), CKBAXHMHBI (OTKpBITLIe CaMOU3JIMBAKOINHUECA, IIOIIOMAINHUE, CKBO3HBIC, nyquLIe),
3JIEKTPOOCMOC.

11.7 UrnodunptpoBeiii cnocod MpH BaKyyMHOM BOJOIOHIDKEHHH (BakyyM pa3BHBaeTcs B 30HE (HIBTPOBOTO 3BEHA HIJIOQHIBTpPA) ClEAyeT
MIPUMEHATH B MAJIONIPOHHUIIAEMBIX TPYHTaxX ¢ Kodddunuenrom drptparmu ot 0,1 10 2 M/CyTKH.

11.8 DnexTpoocMoTHUeCcKHit cIoco0 ciemyeT MPUMEHSTh B CIa00IPOHHIIAEMBIX TPyHTaX ¢ Ko duimentom ¢uisrpanun meree 0,1 M/CyTKH.

11.9 OTKpHITEIE, IMEIOLIHE B CBOCH MOJIOCTH aTMOC(EPHOE JaBlICHNE, BOJONOHU3UTENBHBIC CKBAKHHBI CIIEyeT IPUMEHSTh ISl TIOHVKCHUS YPOBHS
MOA3EMHBIX BOJ| MJIM CHSTHS HAIopa MOJ3eMHBIX BOJI B TPYHTaxX ¢ KoddduunenTamu ¢puiabtpannu 6oiee 2 M/CyTKH.

11.10 Pacuersl BOJOIOHMKEHHUS CIIELYeT HPOM3BOAUTH JUIS YCTAHOBMBILErOCs PeXHMMa (UIBTPALMM BO BCEX CIy4asX, a A HEYCTAHOBHBILETOCS
pexuMa B Iepro GOpMHUPOBAHHS ACTPECCHOHHOM BOPOHKH - C OXBATOM IIEPHOJA OT Hadaaa OTKAYKH 0 YCTAHOBHBIIETOCS PEKHMAa.

11.11 I[J'IS{ yCJ'IOBI/Iﬁ HEOAHOPOAHOTO (I)I/IJ'ILTpaIII/IOHHOFO NOTOKA, CJIIOKHOI'0 O4YE€PTaHUSI KOHTYPOB IMUTaHUA U BOAOIIPHUEMHOTO (I)pOHTa U T.I. pacyueT
BOJAOIIOHU3UTCIBHBIX CUCTEM CIICAYET NPOU3BOAUTH C UCIIOJIB30BAHUEM MOJCIIMPOBAHUS W APYTUX CHIEHHUAJIBHBIX METOJ0B.

11.12 lo Hayaja BOJOMOHU3UTEIBHBIX PabOT HEOOXOAMMO O0OCIECIOBAaTh TEXHHUCCKOE COCTOSIHUC 3IaHHU M COOPYXKCHUH, HAXOJIIUXCS B 30HE
JIENPECCUOHHOI BOPOHKHU, YTOUHUTH COCTOSIHUE CYIECTBYIOIINX MOJ3EMHBIX KOMMYHHKALUH.

11.13 [pu moHWKeHUH ypOBHS MOA3EMHBIX BOA Oojee 2 M, 0OCOOCHHO B CIA0BIX TNIMHHUCTHIX TPYHTaX, Topdax, HEOOXOIUMO HMPOU3BOIUTH pacyeT
0XKU/IaeMbIX OCaJIOK B 30HE PA3BUTHS JCIPECCHOHON BOPOHKH.

11.14 Ilpu ycTpoiicTBe 3arayOIeHHBIX B BOJOHOCHBIH CIIOH U IPOTSHKEHHBIX MO3EMHBIX COOPYKEHHI, BO3MOXKEH OappaxkHbIil 3G deKT, B pe3ynprare

KOTOPOTO MOJIHUMAETCsI YPOBEHb MOA3EMHBIX BOJ C BEPXOBOW CTOPOHBI M CHIIKAETCSl C HU30BOM CTOpOHBL. CllefyeT mpeaycMaTpuBaTh MEPONPHUATHS 10
YCTpaHEHHIO HeOJIAaroNpUsTHBIX ITOCIEACTBUIT GappaxxHOoro s dekra (IpeHax, MPOTUBOPUILTPALIOHHBIC 3aBECHI U JIp. ).

Mmpaponsonaumua hyHOaMeHTOB 1 YacTen NoA3eMHbIX COOPYKeHUN
11.15 KoHcTpyKums rTHAPOU30ISIIH JODKHA BEIOMPATHCS B 3aBUCHMOCTH OT THAPOCTATHYECKOTO HAIIOpa MOI3EMHBIX BOJ Ha YPOBHE MOJa Hanbosee
3ariyOJICHHOTO MTOMEIIECHHS, TPeOOBaHUH 33JaHHOTO PEXUMa BIAXKHOCTH IOMEIIECHHH, TPYHTOBBIX YCIOBUH M arpecCHBHOCTH OKPY)KAIOIIEH IPYHTOBOH

Cp€abl. BerHIOIO rpaHully TUAPOU30JIAINN CTCH CIICAYET NIPUHUMATh Ha 0,5 M BbIII€ MAKCUMAJIBHOT'O IIPOTHO3UPYEMOT'O YPOBHS IMOA3EMHBIX BO.

11.16 HpI/I MPOCKTUPOBAHUU TUAPOUIOJIALNNU CIEAYET Y4YE€CTh, YTO BOJAOHCHIPOHUIIACMOCTDH COOpy)KeHPIfI MOJXKET OBITH obecrieueHa NPpUMEHECHUEM
IJIOTHOT'O MOHOJIMTHOT'O O€TOHA CrIeqHuajIbHOT'O CoCTaBa C HJ'IaCTI/I(bI/IHI/IpyIOH_[I/IMPI 1 BOJOOTTAJIKUBAOIIIUMU I[O6aBKaMI/I.

11.17 Ilpm BbeIOOpE MeTONa THAPOHM3OSILUM MOA3EMHBIX COOPYXCHHH CIEIyeT pacCMOTPEeTh BO3MOXKHOCTh HPHUMEHEHHS THIPOU3OJISIHNI:
OKpacOYHOW, OMUTyMHOH, OMTyMHO-TIONMMEpPHOH, IEMEHTHOW IUTYKaTypHOH, LEMEHTHOW TOPKPETHOW M IUTYKAaTYpHOW M3 XOJOIHBIX U TOPSIHX

ac(aabTOBBIX MACTHK, a TaKXe ac(haabTOBOH JUTON M IIACTMACCOBOI THIPOM3OIALUNA U THIPOU30JILUN HA OCHOBE OEHTOHHTA U JP.

HpI/I NPpUMCHCHUN THAPOU3OAIMU W3 PYJIOHHBIX IUIACTMACCOBBIX IIOJUMEPHBIX IUICHOK MOTYT OBITH HCIIOJIB30BaHBI Pa3JINYHBIC IIJICHKU -
TIOJIM3TUIICHOBBLIC, IMOJIUIIPOITUIICHOBLIC, MTOJIUBUHWIXJIOPUIAHBIE, THAPOIIIACTOBLIC, CTECKIIOILIACTOBLIC, CTeKﬂOpy6ep0H[{HHe u ap.

11.18 Jl1s BOCCTAaHOBNEHHS THIPOM3ONALUM TPHU OSKCIUIyaTallMM COOPYKEHHMS PEKOMEHIYETCS pPacCMOTPETh BO3MOXKHOCTh HCIOJIB30BAHUSA

(bPIJ'[I)TpaLII/IOHHLIX 3aB€C, YCTpAaUBACMBbIX IIYTEM HArHETaHUA B I'PYHT 4C€PE3 MHBCKTOPLI pacTBOpa 6HTyMa, KUAKOTrOo CTEKJIA, IETpoJiaTyMa, pasjiIndHbIX
CMOJI.

OpeHax

11.19 MeponpusiTis 1O APEHHUPOBAHUIO TEPPUTOPHH 3aCTPOMKH OJDKHBI pa3padaThIBaThbCid HA PAHHUX CTAAWAX NPOEKTUPOBAHUS, HAuWMHAS C
TeHEPAJIbHOTO IIaHa 3aCTPOHKH.

IIpoexT npenupoBanust 0OBOAHEHHOI TEPPUTOPUH JOJDKEH PEIIUTH CIEAYIOIINE 3a1auu:

- peryiaupoBaHHe peKHMa ypoBHEH MOA3EMHBIX BOJ Ha TEPPUTOPHUM PACIIONOKEHUs 3ariTyONeHHBIX M TOJ3E€MHBIX COOPYKEHHH, UCKIIOYAIOIIee KaK
IOCTYIJICHUE MOJ3EMHBIX BOJ B 3TU COOPY>KEHMS, TaK U KOHTAKT UX C BHELIHEH MOBEPXHOCTHIO;

- TIpeOTBpaIIeHre 0OBOIHEHHUSI TPYHTOB OCHOBAHUI COOPYXEHHN MM yCHUICHUS! QHIBTPAIMU MOA3EMHBIX BOJ, YTO MOXKET NMPUBECTH K CHIKEHHIO
HMPOYHOCTHBIX CBOMCTB I'PYHTOB M HECYIIEH CIIOCOOHOCTH OCHOBAHHH U BBI3BATH OCAJKU OCHOBAHUIA;

- UCKJIFOYCHNE BOSHUKHOBEHHUS MIIM aKTHBHOTO TEYCHHS OMACHBIX Fe0JIOTMYECKHUX IPOIEcCoB (KapcT, cyhQo3usi, OIOJI3HH);
- IPEIOTBPAILCHNE WM CHIKEHUE HHTEHCUBHOCTH KOPPO3UH KOHCTPYKIMI MTOA3EMHBIX COOPY)KEHHIH U KOMMYHHUKALUHA Pa3IMYHOTO HA3HAUCHHUS;

- obecrniedeHre CTAOMITBHOCTH SKOJOTHUECKUX U TPEOYEeMBIX CAaHUTAPHBIX YCIOBUH Ha MOATOINIIEMBIX TEPPUTOPHSX;



- obecrieyeHHe MOHUTOPUHTIA OCYILIAEMOr0 IPYHTOBOTO MacCHBa.
11.20 ITpoekTHBIE peleHns Mo JPEHUPOBAHUIO TEPPUTOPUH WM YCTPOUCTBY JIOKAJIBHBIX JpEHaXKeH JOJKHBI COIEPIKaTh:
- OIIMCAHNE UCXOIHBIX JaHHBIX 110 TIPUPOAHBIM YCIOBUSM CTPOMIUIONIAZKN U MECTaM OTBOJIa KAITHPOBAHHBIX JIPEHAXKAMHU MTOA3EMHbBIX BOJ;

- XapaKTECPUCTUKY CTPOAIIUXCSI U CYIICCTBYIONIUX Ha ;[peHpreMoﬁ TEPPUTOPpUN 3aI‘IIy6J'IeHHI)IX U IOA3EMHBIX COOpy)KCHI/Iﬁ nu Tpe6y}ou11/1x 3alUThI
KOMMyHHKaHHﬁ, a TaKK€ TEXHOJIOTUIO U CPOKH CTPOUTEIIbHBIX pa60T o yCTpOﬁCTBy JAPCHAXKHBIX CUCTEM;

- croco0Bbl APEHUPOBaHMs, 0OOCHOBAaHUE MX BBIOOpa, 00lIee YCTPOICTBO JAPEHAKHBIX CHCTEM, PE3yJbTaThl (pUIBTPALMOHHBIX M THIPABIMYECKHX
pacyerToB, IUIaHBl M IMPOAOJbHbIE NMPOQHIM C IeOJOTMYECKUMH pPaspe3aMi, YepPTeKM KOHCTPYKIMH BOJ03a00OPHBIX M BOJOOTBOASLIMX YCTPOICTB,
CIOCOOBI HX COOPYXEHUS, Clenu(pruKanuy HeoOX0AuMoro o00pyJOBaHUS U MaTE€PUAOB, PEIICHNUS 10 3HEPro- U BoA00OeCHedeH 0, 00beMBI paboT U
rpaduK UX BEIIOIHEHUS;

- pa3MelIeHne B CHCTEME MOHUTOPHHTA Te0/Ie3NUECKIX MapOK, HAOMIONAaTEeNbHBIX CKBaXKUH U ITHE30METPOB;

- MEPOINPHATHS 110 CTAOMIBHOCTH YKOJIOTHYECKHUX YCIOBUI OKpYKaroLel cpembl;

- TEXHUKO-3KOHOMHYECKOE 000CHOBAHHE.

11.21 IperupoBaHue rpyHTOBOTO MacCHBa CIEAYET IMPEIyCMATPUBATh B CICAYIOIIUX CIyJasx:

- CCTECTBEHHBI ypoBeHb MOa3eMHBIX Boa (YIIB) ¢ y4eToM ero Ce30HHOr0 HM3MEHCHHUS PACIONIOKECH Ha OTMETKaX BHINIE II0JIA TOA3EMHOTO
COOPY)KCHUS;

- IIOJI TOJI3EMHOTO COOPYXKEHUS PacIoiokKeH BhilIe ectecTBeHHOro YIIB, Ho He 6onee 0,3 M;

- 10 TEXHUYIECKHM YCIIOBHSAM B MOMEIICHUSIX ITOJ3EMHOM JaCTH HE JTOJDKHO OBITh CHIPOCTH;

- IIpY OIIACHOCTH BCIUIBITUS COOPYXKEHUS, KOTJa B3BEHIMBAIOIIAs CHUIA IIPEBBIILIAECT MAcCy COOPYKEHUSL.

11.22 Mecra cbpoca KanTHPOBaHHBIX APCHAKHOW CHUCTEMOW MOA3EMHBIX BOJ C YYETOM HX Ka4yeCTBa OINPEACISIIOT M COIJIACOBBIBAIOT C
COOTBETCTBYIOLIIMMU OpraHM3allsIMU 3aKa3uuK M TeHepallbHas IPOEKTHas opraHuzauus. B mpoekTe ciemyeT pemuTbh BONPOC O BO3MOXHOCTH

HCITOJIb30BaHUSA KAlITUPOBAHHBIX NMOA3EMHBIX BOJ IJIA XO3SIUCTBEHHBIX HIIH TIPOMBIIIJICHHBIX HeJIeH.

11.23 B mpoexre ciegyeT OTpa3sUTh MEPONPHATHSA MO PEreHepaluy IPEHAXKHBIX YCTPOHCTB M HX PEMOHTY, PACIOJIOKEHHE M KOHCTPYKIHH
HaOJIOIaTENbHBIX CKBKIH U ITb€30METPOB.

11.24 PaGoThI 110 YCTPOMCTBY IPEHAXKHON CHCTEMbI JOJDKHBI OBITh YBS3aHBI [I0 MECTY PACIHOJIOKCHHS U 110 BPEMEHHU C JPYTHMH paboTaMi, KOTOpbIe
TpeOyIOT OCYyILICHHS TPYHTA.

I'my6buna normxenust YIIB Hibke AHUIIA TOJ3EMHOTO COOPYXKEHUS TOJDKHA OBITH He MeHee 0,5 M.

11.25 Ilpu IpOEKTHPOBAHUU B 3aBUCHMOCTH OT MECTHBIX YCIOBHH M TpeOOBaHMI K BEJCHHIO CTPOHTEIBHBIX PadOT Ha JPEHUPYEMOH TepPUTOPHU
CllelyeT NPIMEHSATH CIIeIYIONIHe TUIIBI APeHaXKeH, OTIINIAIONINECs 10 MPUHIUITY IeHCTBHS:

- TpyO4aThIil TOPU30HTAILHEINA CAMOTEYHBIH ApeHaX, IPUMEHAEMBIH ITPpU TNITyONHE 3aJI0KEHHS 10 5-6 M;
- TpyOYaThlil FOPU30HTAIBHEIN JPEHAX C IPUHYAUTEIBHON OTKAYKOW IPH PacHONIOKESHUH JIPEHaKHOM JIMHUN HIDKE MecTa cOpoca;

- BAKYYMHBIH TOPU30HTANBHBIN APEHAX, IPUMEHIEMBII B MaJIOPOHUIIAEMBIX IPYHTAX C LeJIbI0 Ooiblero cHwkeHus YIIB nnu cokpamienus oomuiero
HepHoja OCYIICHHS TPYHTa;

- TaJlepeHHBII IpeHask, BHIIOIHIEMBIH 3aKPBITHIM CIIOCO00M, €CITi TpedyeMasi TITyOrHa ero 3aJI0KEHHs IPEBBIIaeT 6 M;

- IUTACTOBBII IUIOLIAJHON OPEHAX, MPUMEHSEMbIH KaKk B OCHOBAaHMU COOPY)XEHHIl JUISl OCYIICHHs WM CHATHS HAlopa, Tak M Ha (QUIBTPYIOLIMX
OTKOCax OITOJI3HEBBIX CKJIOHOB B KQUeCTBE 3aILUTHI OT cy(hdo3uu;

- IPUCTEHHBIN APEHaX, ABIAIOUIMICA KOHCTPYKTUBHOW YacCTbhIO KOJIBLIEBOTO MM IUIACTOBOIO APEHAKEH M yCTpauBAaE€MbIil B MaJONPOHULAEMBIX U
CJIONCTBIX TPYHTAX IpH MookeHnH Y 1B Hike MOAOMIBEI HOA3EMHOTO COOPYKEHNS;

- BepTHKaJ'IBHI;Iﬁ JAPCHAKXK, BKJTIOYAIONITU I CUCTEMY OTKPBITBIX BOJOIMOHHU3UTCIIBHBIX CKBaXXHUH (O60pyZ[OBaHHI)IX HacoCaMH, CaMOMU3JIMBAIOUINXCS,
BOJOIIOIIOIIAOIINX, CKBO3HLIX), pacnojiara€MbIx 1o JIMHEHWHOM CXeMe WIIH B BUJIC TpYyHIOBBIX BOZ[03360p0B;

- CONYTCTBYIOIIMU IPEHAX, MPHUMEHICMBIN JUI 3allIUThl TEPPUTOPUNA OT OOBOJHCHHUS B Pe3yNIbTaTe MPOTECYCK M3 BOJOHECYIIMX KOMMYHHUKAIMHA W
MIPOKJIAABIBAEMBIH 110 TMHEHHON CXeMe PU OAHO- WM ABYXPSIIHOM HCIOTHEHHH;



- CUCTeMaTH4eCKHI IpeHaX, COCTOSIIMN U3 psilia MapaulelIbHBIX JpeH U obectieunBatonuii cHmkenne YIIB Ha 3agaHHON IUIOIMAIH ¢ Y4€TOM HOPMBI
JIPEHUPOBAHMUS;

- TOJIOBHOH ApeHa, IepexBaThIBAIOIIMN (UIBTPALMOHHBII TOTOK, HAYIIKI OT BOAOpa3aesa MPpH PAcIoNOKEHUH ApeHaxa (PPOHTAIBLHO K IIOTOKY;

- OTCEYHOH IpeHaXk, MPEeJOTBPANIAIOINA OOBOAHCHHE TEPPUTOPHII B pe3ylbTaTe PACTEKaHUsS (PMIBTPAIMOHHOTO MOTOKA CO CTOPOHBI COCETHUX
Y4aCTKOB;

- OeperoBoi ApeHax, 3aLIMINAIIIMHA TEPPUTOPHIO OT IOITOINICHHS CO CTOPOHBI BOJOTOKA M BoJoeMa (peka, 03epo, BOAOXPAaHWIHILE W T.IL) U
pacroyiaraeMblii BI0JIb O€peroBoi JIMHUH.

Bo3moxHO mprMeHeHHe KOMOWHHPOBAaHHBIX CXEM IpEHaKeH: rajJepeHblii APeHaX B COYETAaHWU CO CKBO3HBIMU CKBaKMHAMH; TOPHU3OHTAIBHBINA
IPeHaXX, COUCTAIONINI CHCTEMY CaMOM3IIMBAIOIINXCS BEPTHKAIBHBIX CKBAXXHH C BBHIXOJOM B BaKyyMHBIH KOJUIEKTOp (CH(OHHBIH npeHax). JImHelHas

CHCTEMa ApEeHaXka MOXKET IIPUMEHATHCS IIPU OJHOCTOPOHHEM HIIH IBYCTOPOHHEM MPHUTOKE, IIPH OJHO- FIIH ABYXPSTHOM HCIOITHEHHUH.

11.26 Ha Teppuropusix ¢ CymecTBYIOIIEl IUIOTHON 3acTpONHKON IPH IUIAHOBOM M BEPTUKAIBHONW HEOTHOPOJHOCTH I'PYHTOB 3((EKTHBHBIM MOXET
OBITH OCYIIICHHE TIPH IIOMOIIY JIYUEBBIX JIpEHAKEHL.

11.27 TlomzemHble BOABI, NMPOCAYMBAIOUIMECS B IMOA3EMHOE COOPYKEHHE, IOCTPOEHHOE cIoco0oM "cTeHa B TpyHTE", IOJDKHBI COOMpaThca B
CIeLUAIbHbIC KAaHABKU M OTBOAUTHCA K JIPCHAYKHON HACOCHOW CTAHLMH, YCTPAUBAaEMOl Ha HIDKHEH oTMeTKe coopyxeHus. OTOOp BOABI € TIOBEPXHOCTH

orpaxKJaaronimx KOHCprKHI/Iﬁ WA B MECTAX MBOB MEXKAY 3aXBATKAMH MOKET OCYIICCTBIIATLCA APECHUPYIOINUM JIMCTOBBIM MaTE€pUaIoOM (eHKa—ﬂpeHa).

11.28 Pacyer npeHakel NOJDKEH BKIIOYATH (DUIIBTPALOHHBIE pacdeTsl (IPUTOK M IOJOXKeHWE CHIbKeHHoro YIIB), ruapaBimdeckue pacdeTs
(TIpoIIyCK KanTHPOBAHHBIX ITOJ3EMHBIX BOJ[ YepPe3 COOPYNKEHHS ApeHaxa) U MoJ00p NecYaHO-TPaBUHHBIX OOCHITIOK.

11.29 Bce yka3zannble B 11.11.28 pacdeTsl JOJDKHBI BBITIOJIHATHCS B COOTBETCTBHUU C TPEOOBAHUSMH HACTOSIIMX HOPM, a Takxke ucrnonb3ys "I[locodue
MO TIPOEKTUPOBAHUIO 3aIIUTHI TOPHBIX BHIPAOOTOK OT MOJ3EMHBIX M MOBEPXHOCTHBIX BOJA M BOJOMOHIKEHHUIO IIPU CTPOUTENBCTBE M IKCIUTyaTallUuH

3naHuit u coopyxenuit" (xk CHull 2.06.15).

11.30 IIpu Ha3HAUEeHNMH KOHCTPYKTHUBHBIX IMApaMETPOB JIpeHakei ciemyer oOecrednTh WX BOJO3aXBATHYIO W BOJONPOITYCKHYIO CIOCOOHOCTB,
JIOCTATOYHYIO MIPOYHOCTH IPH BO3JCHCTBIM BHEIIHAX CTATHYECKHUX M TMHAMIYECKUX HATPY30K M arpeCCHBHOCTH ITOJ3€MHBIX BOJI.

11.31 ITpu npoeKTHPOBaHUHU YKJIOHOB JIpeHaXkeil clienyeT 00ecnednTs B Tpy0ax He3auIMBaIOIIie CKOPOCTH BOJIBL.
11.32 IInacToBbIi IpeHaX ClemyeT NpeaycMaTpuBaTh ABYXCIOMHBIM B ITTMHHCTBIX MIM MaJIONPOHHUIAEMBIX MeCYaHbIX IpyHTax. IIpu npenupoBanun
CKaJIbHBIX MITH MOJTyCKaJIBHBIX MOPOJ APEHAK MOXKET OBITh OAHOCIONHBIM M3 IEOHS HITH TpaBUs. MUHUMAaNbHAs TOJIIMHA ECYAHOTO CJIOS JOJKHA ObITh

He MeHee 100 MM, a TpaBHiHOTO - 150 MM.

11.33 Ha oTkocax BBIEMOK ClIeAyeT IpeycMaTpUBaTh OAHOCIONHEIEC APCHAXKH.

MpoTtuBodmMnbTPaAUMOHHbIE 3aBeChl U IKPaHbI

11.34 [MpoTuBOGOMIBTPAIIMOHHBIC 3aBECHI U 3KPAHKI CIIEAYET MPETyCMATPHBATH JUIS CTPOUTEIBCTRA:

- B CJIOKHBIX THAPOTCOJOTMYCCKHUX YCIOBHUIX M MIPU BHICOKOM YPOBHE MOJ3EMHBIX BOJI;

- OTpaXKIEHHH KOTJIOBAaHOB B TOPOACKHUX YCIOBHUSAX BOJHU3M CYLICCTBYIOIIMX 3MaHHH, COOPYKCHHH, KOMMYHHKALUH U T.I., TaM IJi¢ HCIOJIb30BaHHE
CHCTEM BOJIOTIOHMKEHUs (WM JPYTHX CIIOCOOOB 3aIlIUTHI COOPYKEHHS OT IOJ3EMHBIX BOJ) MOXKET BBI3BATh JOTOJHUTEIBHBIE OCAIKH TEPPUTOPHH,
OCYIICHUE TEPPUTOPHH U T.IL;

- Ha CBOOOTHBIX TEPPUTOPHSIX IPH HEOOXOIUMOCTH OTPaXkICHHs OOJBIINX KOTIIOBAHOB;

- MOJIMTOHOB PA3JIMYHOTO POJa 3aXOPOHCHUH, MOTHIIBHUKOB, [IJIAMOXPAHIJIHII], XBOCTOXPAHIIHII H T.II.

11.35 Tlpu pacyere NpOTUBOGMIBTPAIIMOHHBIX 3aBEC M OSKPAHOB [OJDKHBI YUYHTHIBATHCS JCHCTBYIOIIME HA HHUX HAarpy3KH M BO3ICHCTBHA,
BO3HHKAIONINE B YCIOBHUIX CTPOUTEIHCTBA M OKCILTyaTalllH, a TAK)KE OT COOPYKCHUI HIIH 3IaHHUH, ONMMPAIOIIIXCS Ha 3aBECHI, OT COCEIHUX COOPYKEHUH
i 3naHAd. s cOOpHBIX DJIEMEHTOB 3aBEC JOJDKHBI YUHTBHIBATHCS TAaKKE HArpy3KH, BOSHHKAIOMIME MPU HX W3TOTOBICHHH, TPAHCIIOPTHPOBAHUU H
MOHTaXE.

11.36 B 3aBUCHMOCTH OT KOHCTPYKLIMU M Ha3HAYEHUS COOPYKEHHUS CIIeAyeT IPOBOJUTH CIEIYIOLINE PACUEThI:

- IPOYHOCTHBIEC U (PHIBTPALIIOHHBIE PACUETH COOPYKECHH;

- pacyeT Ha yCTOfI‘lPIBOCTL MNPOTHUB BCIUIBITUA COOpy)KeHHfI-BKpaHOB;

- pacyeT Ha ra3oOHCNPOHUIIAEMOCTDL SKPAHOB;



- pacdeT cpoka cirykObl 3aBeC U SKPAHOB;

- pacueT YMIOTHEHUH U HETIPOHUIIAEMBIX KOMIIEHCATOPOB B 1€()OPMAIIMOHHBIX, TEMIEPATYPHBIX U TEXHOJIOTMYECKHX IIBaX 3aBEC U SKPAHOB.
11.37 OunpTpannoHHBIE ¥ IPOYHOCTHBIE PACUETHI BBIOTHSAIOTCS C IENBIO:

- 000CHOBaHMs HanOoJIee PAIMOHATIBHBIX M SKOHOMHYHBIX pa3MepOB M KOHCTPYKIMIL 3aBEC ¥ COOPYXEHHH, CONPSATAeMBIX C 3aBECaMU M SKpaHaMU;

- obecreueHus (bI/IHLTpaHHOHHOﬁ yCTOfI‘[PIBOCTH 1 NPOYHOCTHU 3aBEC U JSKPAaHOB, a TAKXKE€ OTKOCOB MU coopy)l(emm, PacIioJIOKECHHBIX B 30HE HUX
BJIUAHUS.

11.38 [lns mpenBapuTenbHBIX (QUIBTPALMOHHBIX PACYETOB, a TAKXKe [UISi OKOHYATENBHBIX (MIBTPALMOHHBIX PACYCTOB IMPH HECIOXKHBIX
THAPOTCOJIOTHYCCKUX YCIOBHAX IUIOLIAAKUA CTPOUTENIBCTBA PEKOMEHIYETCS I10Jb30BaThCsl MPUOIKEHHBIME CIIOCOOAMH DPELICHHS IUIOCKOW HIIH

MPOCTPAHCTBEHHOH TEOPUH (PUIBTPALIUH.

HpI/I 00BbEKTaX TEOTEXHUYCCKOU KaTeropuun 3, COIIpsATa€MbIX C HpOTI/IBO(i)I/IHLTpaHI/IOHHI)IMI/I 3aBeCaMu, MapaMETpPbL (1)I/IJ'II)TpaIII/IOHHOI‘O IIOTOKa
PEKOMEHAYETCA ONPEACIIATE ClICHAAIbHBIMU METOJaMH MOJACIIMPOBaHUA, B TOM YUCJIE U OKCIEPUMEHTAJIbHBIM ITYTEM.

11.39 KoHCTpyKIHsI ¥ THII NMPOTHBO(GHIBTPALMOHHBIX 3aBEC M 3KPAHOB 3aBUCHT OT: Ha3HAYEHUSI COOPY)KEHHs (IOJITOBEYHOCTH, PEXKHUM, KOTOPBIH
JOJDKEH OBITh B M30JMPYEMOM COOPYKEHMHM M T.II.), XUMHYECKMX CBOICTB M XapakTepa BO3ICHCTBUS Ha HEro IOJA3EMHBIX BOJ, HH)KEHEPHO-
TCOJOTHYECKUX M T'MAPOTCOJOTHYCCKUX YCIOBUIl CTPOMTENBHON IUIONIAAKU, TPeOYEeMOH NONrOBEYHOCTH M AKOJOTHYECKHX CBOWCTB MaTepHalla 3aBec,
HaJIM4uKsl 000PYIOBAHNUS, TO3BOJISIONIETO OCYIIECTBISTh CTEHKU 331aHHOM TOJILNHBI.

11.40 IIpn mpoeKTUPOBaHUY MPOTUBOPUIBTPAMOHHBIX 3aBEC U SKPAHOB JOIDKHBI OBITH ONPENENIEHBl U B NMPOEKTE yKa3aHbl OCHOBHBIEC JAaHHBIE 110

TEXHOJIOTUH MPOU3BOJICTBA PAabOT M yKa3aHa CHCTeMa KOHTPOIs KadecTBa. s COOpyKEeHHH TeOTeXHHMYECKON KAaTeropuu 3 JOJDKHBEI pa3pabaThiBaThCs
CIELMAJIbHBIE PerJIaMEeHThI Ha TEXHOJIOTHIO YCTPOWCTBA, KOHTPOJIb KA4eCTBa CTPOUTENIBHBIX paboT 1 SKCILTyaTallHo 3aBec.

12. YCUNNEHUE OCHOBAHWUA U ®YHOAMEHTOB

12.1 Ycunenue ocCHOBaHUH U (YHIAMEHTOB OCYLIECTBIICTCS PU PEKOHCTPYKIIUH 3JaHUH WIH COOPY)KEHUH WIIN TUKBUIAINN MX aBaPUHHBIX OCAIOK.
12.2 o Hayana paboT O yCHIIEHHIO (pyHAaMEHTOB HEOOXOIMMO IPOBECHHE TTIOTOTOBUTEIFHBIX MEPOIPHSTHHA:

- obecriedeHre MaKCUMAaJIBHOTO ()POHTA pabOT MO YCHIICHHIO IPH MUHUMAaJIBHOM BPEMEHHU PEKOHCTPYKIIUH COOPYIKESHUS;

- YCTaHOBKA I'e0I€3MIECKHX MApOK;

- YCTaHOBKA HACTEHHBIX MasKOB Ha BCEX TPEIIMHAX B HECYIINX KOHCTPYKIIHAX;

- obecrniedeHne JIOCTyma K ()yHIaMEHTaM U IpH HEOOXOMMOCTH 3aKIaaKa IIyp¢oB.

12.3 Texauueckas 3pGEeKTHBHOCTH YCHIEHHS (YHIAMEHTOB PEKOHCTPYHPYEMBIX U aBapUHHBIX 3aHMI OLIEHWBAETCS 10 MaTepuajlaM reo/ie3n4ecKoro
HaOJIIO/ICHNS 33 X 0CAIKaM{ M KPEHaMH.

VHCTpyMeHTalIbHOE Teo/ie3nueckoe HaOIFoJeHHe 3a 0CaJIKaMM U KPEHaMM HPOHM3BOJMTCS HE MEHEe 4eM B TeUEHHE roja II0Cie 3aBEpIICHHs BCeX
paboT Mo PEKOHCTPYKIMH 1 TUKBUAAIIMY aBAPHU Y TPHIIOKEHUS BCEX HarPy30K.

12.4 Ycunenue oCHOBaHUH U ()yHIaMEHTOB BKIFOUAET CIICIYIOIHE BUIBI PaboT:
- YKperieHne (PyHIaMEHTOB;

- YBEJIMUEHHE ONOPHOM MIIOLIAIH;

- 3aryOneHne GyHIaMEeHTOB;

- IOABOJIKA MO KOJIOHHBI HOBOTO (pyHIaMEHTa;

- YCTPOMCTBO MO/ 3/JaHUEM IUIUTHI;

- IOABEICHUE ONOJIHUTEIBHBIX OIIOD;

- ycuiienue (GyHIaMEHTOB BJIaBIMBAEMBIMH CBAsSIMH;

- ycuienue GyHIaMeHTOB OypONHBEKIINOHHEIMH CBAasMH;

- IpYMEHEHHE IIeJeBbIX (IUIHLEBbIX) QYHIaMEHTOB,;



- 3aKpeIJIeHUe IPYHTOB OCHOBaHMH (LIEMEHTALUs, CHIIMKATU3a1Ms, 3JeKTPOXUMUYECKOE 3aKpeIIeHUe U T.11.).

12.5 B peKOHCTpyHpYeMBIX WIIM aBapUHHBIX 3JaHMAX, MMEIOMMX IJIMTEIbHBIH CPOK SKCIUTyaTallud, B TOJABISIONIEM OOJNBIIMHCTBE CIIydacB
HapylleHa WM OTCYTCTBYET TOPU3OHTAlbHAS THAPOU30NALMSA. BpIOOp TEXHOIOrMH BOCCTAHOBIEHHS TOPU3OHTATBHON THAPOHM3ONSAIUHU 3aBHCHT OT
XHMHYECKOTO COCTaBa MOJ3EMHBIX BOA M HAIWIMSA OIy>KIAIOIIMX TOKOB. BoccTaHaBiIMBaeMBbIil THIPON3OSIIMOHHBIN CI0H JTOIKEH OBITh HEIPEPHIBHBIM

(6e3 pa3prIBOB) Ha BCelt H30JIMPYyEeMO TIOBEPXHOCTH, NIepeceKasi CTCHY W BHYTPEHHIOIO IITYKATYPKY.

12.6 Pacyer naBiieHHs Ha OCHOBaHHE CYIIECTBYOIIETO 3IaHUS TIPH €ro HAJICTPOUKE ONpEAeIIeTcs o hopMmyie

Pro = Peym ™ Pron (12.1)

B mpupoaHOM COCTOSIHUHM pacyeTHOE CONMPOTHBICHUE TPYHTA R ompenensiercs corimacHo CHull 2.02.01. [Tocne aAnuTensHOTO BO3ACHCTBHA HArpy3KH
OT Macchl 3/1aHMs Ha TPYHT OCHOBAHMS OH YIUIOTHSIETCS, a I0O9TOMY Ha HEr0 MOYKHO YBEIHUIHTDH JaBICHHE JI0 RH:'B .

Toraa ycioBue JOMYCTUMOCTH HAACTPOUKH (0€3 H3MEHEHHs pa3MepoB GpyHIaMEHTORB) OyaET:

Pros < fios (12.2)
rae
= R
Rmn . (12.3)
IR
Koaddurment % 3aBUCHT OT COOTHOLICHHSI pcjﬂu u Gepetcs u3 Tabaumel 12.1.
Tabmuma 12.1
IR
Iloxasareinn OTHoIIeHKE (pl:},rm )100, %
6oxee 80 80-70 meHee 70
KOS(I)(I)I/ILIPICHT FH 1,3 1,15 1,0
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Tabmuma 12.2
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Ilecku kpynHble u cpeHel KpyIHOCTH 1.4 1,0

Ilecku menkue 1,2 1,0
Tlecku nbLIEBaTHIE 1,1 1,0
I <0 1,2 1,0

CBs3HBIE TPYHTHI C

IL <045 1,1 1,0
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i

fe
[Ipumeuanue. [ IpOMEKYTOUHBIX 3HAYSHUH ( R ) KO3 PUIUEHT ™ NPUHUMAETCS 110 HHTEPIOJALNY.
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YBEIIMUCHHUEC OABJICHUS Ha OCHOBAHUE NOITYCKAaCTCA TOJIBKO B

npenenax R . IIpu 3TOM JTOIKHO cOOMOAaThCS TpeOoBaHNE U JIOJDKHBI HCTIONIB30BAThCS XapaKTEPUCTHKH YINIOTHEHHOTO TPYHTA.

12.7 Ans 3qaHAA NCTOPHYECKON 3aCTPORKN KOHCTPYKTHBHOE PEIICHUE YCHIICHUS! OCHOBAHUS U ()YHAaMEHTOB, a TaKkKe
TEXHOJIOTHS PabOT MPUHUMAIOTCS Ha OCHOBE YCTAHOBJICHUS IPUYMH, BBI3BABIINX Je(opMaliuio GyHIaMEHTOB.

13. KOHTPOJ1b KAYECTBA CTPOUTEJIbCTBA

13.1 KoHTposb KauecTBa CTPOUTEIHHO-MOHTaKHBIX PaOOT JOIDKEH ocymecTBIAThes corimacHo CHull 3.01.01.

13.2 B cocTaB TEXHHYECKOTO KOHTPOJIS IPH YCTPOHCTBE OCHOBAHUI BXOMSAT:

a) TIPOBEpKa COOTBETCTBHS I'PYHTOB YKa3aHHBIM B IIPOEKTE pabOT, HOJOKEHHS COOPYKEHHS Ha MECTHOCTH 1 00IIeif KOMIIOHOBKH IIJIaHa;
0) mpoBepKa CocTaBICHHs HCIOJIHUTEIBHOTO I'eHIUIaHA TUIOIMAAKU C OTPaXKEHHEM BCEX N3MECHEHUI, BHECEHHBIX 32 BPEMsI CTPOUTEIILCTRA;
B) OpraHM3alys U IPOBEJCHUE U3MEPEHHS 0CAI0K CTPOSILIETOCsS COOPY)KEHHS Ha OTACIBHBIX Talax CTPOUTENBCTBA;

I) IpOBepKa yCTOWYMBOCTH GOPTOB M JTHHUII KOTJIOBAHOB, METOJIOB BPEMEHHBIX KPEIUICHHH OTKOCOB, BIMSHMS BCKPBITHS KOTJIIOBAHOB HA COCEIHHE
COOPYKCHUS;

Z[) MPOBEPKAa MECTOIIOJIOKECHUA UMCIOIIUXCSL KOMMyHPIKaIIPIfI, HaJIMYue€ yTCUYCK U3 KOMMyHI/IKaIII/Iﬁ KaHaJIn3alluu U BOHOCHa6)KeHI/I$I;

€) YCTaHOBIJICHHE KOHTPOJIS 3a pabOTON BOJOMOHU3UTEILHONW M OCYIIUTEIBHOW CHCTEM, BBIABICHHE BO3MOXHBIX Pa3MbIBOB I'PYHTa U XUMUYECKOTO
CcOCTaBa I0I3¢MHBIX BOI;

)K) IIPpOBEPKa CUCTEMBI pooca 1 Ka4€CTBa OTKaAYMBaCMbIX BOJI;



3) KOHTPOJIb Tbe30METPHIECKHUX YPOBHEH y COOpyKeHUsI (TIpH TITyOOKOM JIpeHaXke WIIN BOJOMOHIKESHHH, WK HAJIMINH OappaxkHoro ¢ dekra);

1) NpOBEpKAa HAIMYMS TPEIIMH, OCaaoK M nedopMaiuil 37aHUH U COOPYXCHHH, HAIMYMe NPOCANOK TIPYHTa BOJIM3H CTPOSILErocs 3JaHus,
YCTQHOBJIEHHE UX BO3MOXKHOH CBA3H ¢ MH)KEHEPHO-T€0JIOTMYECKUM CTPOCHUEM y4acTKa (II0J3eMHBIMHU peibedaMu U THAPOCEThIO) MU ¢ TEXHOT€HHBIMU
(hakTopamuy;

K) OpraHM3aIys MOHHUTOPHHIA 3a TEMIEPAaTypOH M BIAQXHOCTHIO IPYHTOB BOJIM3HM COOPYXXEHHH C BBICOKOH TeMIlepaTypoil (KOTelbHBIE, Topsaue
TpyOOIPOBOIBI) HIIH COOPYKEHHH ¢ OOJIBIINM BOJONOTPEOICHIEM I BOJOPACXOIOM;

J'I) opraHusanus B IpoLeCCe€ CTPOUTEILCTBA U 110 €T0 OKOHYaHUU IPOBEPKU IF'€PMETHUIHOCTH OCHOBHBIX pr6OHpOBO,Z[OB u COOpy)KeHPII’I.

Yka3aHHbIE BUBI KOHTPOIS JIOMKHBI ObITh MPEAYCMOTPEHBI B MPOEKTAaX OPraHU3ALUN CTPOUTEIHLCTBA U B pabouell JOKYMEHTAIlMH CTPOUTENbCTBA
HYJIEBOTO IIUKIIA.

13.3 Ilpu IpOEKTUPOBAHUY U CTPOUTENBCTBE 31aHUI U COOPYXKEHUI B OXpaHHOM 30HE TOPOJICKON 3aCTPOMKH, TAMATHUKOB apXUTEKTYpPbl U KyIbTYpPBI,
KYJIBTOBBIX COOPY)KEHHMH, a TakKe 00BEKTOB T€OTEXHUUECKOH KaTEropuu 3 CleyeT JOMOIHUTEIFHO OPraHU30BaTh CETh BRICOKOTOYHBIX T'€0Ie3NIECKHX
HaOJIFOICHUH 32 0caZKaMu ONu3Iekanux 3aanuid u coopyxenuit (Moautopunr) (I'OCT 24846).

IIpu HE0OX0ANMOCTH Ha y4yacTKax ¢ HeOJarompHUATHBIMH WH)KEHEPHO-T€OJOTHYECKUMH U TuaporeonornyeckuMu yeaosusmu (CIT 11-105) cnenyer
HPEIyCMOTPETh MPOBEICHUE JETaIbHBIX ITe0(pU3NYECKUX PAdOT MO M3YYEHHIO CTPOCHHUS YYacTKa, a TaKKe MOHUTOPHHI CBOWCTB I'PYHTOB B CKBa)KMHAX
(obcamgHbBIX TpyDOax) IMyTeM H3MEPEHUH PaaHON30TONHBIMHA BiiaromepaMu u motHoMepamu 1o ['OCT 23061.

13.4 K cnenuanbHbIM TpeOOBaHHSAM TPU TPUEMKE CBAWHBIX (YHIAMEHTOB OTHOCHUTCS TPeOOBaHWE NMPHEMKH B JIBa dTala - MOCIE BBITOTHECHUS
CBaifHBIX paboT ¥ MOCJIE BBHITIONHEHHS paOOT MO YCTPOHUCTBY POCTBEPKOB.

3anpeniaeTcsi yCTPOHCTBO POCTBEPKOB M BBIBOA C IUIOIMIAAKU CBacOOIHOro M OypoBoro o0OpynoBaHUS 10 yCTpaHeHUs Ne()eKTOB, BBISBICHHEIX B
Hpolecce OCYLIECTBICHHS aBTOPCKOTO HaA30pa M IIPUEMKH CBaHHOTO MOJIS.

3ampemnaeTcss MOHTaX KOHCTPYKIIUH U COOPYKEHUH TO MPHUEMKH POCTBEPKOB.

B akrax MPpUEMKHU CBaHBIX pa60T " POCTBEPKOB NOJI?KHBI OBITH OTMEYEHBI JOIMYIICHHBIC B pa60Te OTKJIOHCHUS, IPUHATHIC 110 HUM PEIICHUSA U CPOKU
BBITIOJIHCHU .

Ipu coopyxeHnu OypoHaOMBHBIX CBail ClieyeT KOHTPOJIUPOBATh TEXHOJIOTHIO paboT, B TOM YHCIIC OYMCTKY 320051 CKBO)KHHBI, YCIOBHUS IUIONIAIKH
CTPOHUTENBCTBA, & TAKXKE HATIOPHBIE TTOI3EMHBIE BOJIBI U UX XUMUUECKHI COCTaB.

Ilpy npueMKe CBaHBIX POCTBEPKOB HEOOXOJMMO OOpaTHUTh BHHMaHHE Ha Ka4eCTBO M TOYHOCTh YCTAHOBKH aHKEPHBIX OONTOB (NIPU CTANBHBIX
KOHCTPYKIIHSX) HITH CTAKaHOOOPa3yIOIUX BKIAbIIICH (TIpH COOPHBIX KeIe300eTOHHBIX KOHCTPYKIHUSX).

13.5 Ilpu mnpoeKTHpPOBAaHHM OCHOBAaHWH, (QYHIAMEHTOB H TIIOJ3EMHBIX COOPYKCHHH CJEAyeT, B TeX CiydasX, KOrjJa 3TO HE00XOINMO,
MpeAyCMaTPUBATh YCTAHOBKY KOHCTPYKTHBHBIX JJICMEHTOB, OOECIECUYHMBAIOIINX BBIMOJHEHHE KOHTPOJS KavyeCTBa WX BO3BEIACHUA. BrIOOp Takux
9JIEMEHTOB JIOJDKEH orpenensarbes npunstod B coorBerctBuu co CHull 3.02.01 cxemoii onepalMOHHOTO KOHTposs. B yka3zaHHBIX cxemax JIOJDKHO
MpeayCMaTPUBATLCS  WCIOJNB30BAHWE COBPEMEHHBIX METOAOB HEPA3pYLIAIOIIET0 KOHTPOJSA, OONamalomuX BBICOKOH 3(QEKTUBHOCTBIO U
nHpopMaTuBHOCTHIO. K HUM OTHOCATCS: YIBTPa3ByKOBBIEC, CEUCMUYECKUE, PAANALMOHHBIC, JIEKTPOMArHUTHbIC, TeIIOGH3MICCKHE U IPYrUe METO/IBI.
JlaHHBIC W3MEpEHUH, BBHIMOTHEHHBIX YKAa3aHHBIMH METOJAaMH, ITO3BOJSIIOT ONPENCNATh TaKUE BaKHEHIINE XapaKTEPUCTHKHA COCTOSHHS W CBOWCTB
MaTepHaIOB M KOHCTPYKIHH, KaK IUIOTHOCTB, BIAXKHOCTH, CTENEHb CIUIOMIHOCTH, a TaKKe 3HAUCHMS MPOYHOCTHBIX M Ae(OPMAIOHHBIX MapaMeTpOB.
[Ipu omepanoHHOM KOHTpOJIE OYpOHAOWBHBIX CBail CIEMyeT MPEIyCMOTPETh YCTAHOBKY B KapKac CBaW 3ariyIICHHBIX CHH3Y OOCaIHBIX TPYO JUis
OIICHKH CIUTOITHOCTH CTBOJA CBall ITyTeM HM3MEPEHHUHA IUIOTHOCTH PAJWOU3OTOIHBIM MeETOAOM. lloiydeHue IOMONHHUTENBHONH WH)OpMAIHU O
(haKTHUYECKUX CBOMCTBAX M COCTOSHHM TPYHTOBBIX MAcCHBOB METOJaMH HEpPa3pyLIAIOIIETO KOHTPOJIS PEKOMEHAYETCS K HCIOJIb30BAHHUIO HAa CTaIUH
paboyero NpOCKTUPOBAHHSL.

IIpn NPOEKTUPOBAaHMU MACCHUBHBIX MOHOJHMTHBIX KOHCTPYKLHUH CleAyeT MNpeoycMaTpuBaTh YCTAaHOBKY 3aKJIaIHBIX JeTalel, 00ecrednBaromux
BBITIOJTHEHNE KOHTPOJIS INIOTHOCTH OETOHHOHM cMecH M 0eTOHa, a TaKKe MPOYHOCTH OETOHA B Telle NMPOEKTHPYEeMOH KOHCTPYKIMH Hepa3pyIIarouMU
Metonamu. Hanbonee 3h(EKTHBHBIM SBISETCS MPUMEHEHHE PAJAMOM30TOIHOTO METO/A ONMpPEAETICHHs IUIOTHOCTH M BIAXXHOCTH O€TOHAa M OETOHHOM
cmecu B coorBerctBuHM ¢ 'OCT 17623. [lnsg peanu3anuy JaHHOTO CIIOCO0a KOHTPOJIS HEOOXOAMMO 3alpOSKTHPOBATh YCTPOWCTBO CKBAXHH WIIH
YCTaHOBKY 00CamHBIX TPYO B TeJle MACCHBHOM KOHCTPYKIIUH, HAIIpUMep, B Hecymiel "cTeHe B TpyHTe".

13.6 OOBeM ONEpalMOHHOTO KOHTPOJS IOJDKEH OBITh NPEeaycMOTpeH B mpoekre pabor ¢ ydetom Ttpedosanmit CHull 3.02.01. Oxgnaxo mnpu
CTPOHUTENBCTBE B YCIOBHSX IUIOTHOH TOPOACKOW 3acCTPOMKH, PEKOHCTPYKIMH 37aHHH (OCOOEHHO OTHOCHMBIX K TNaMATHUKAM KyIbTyphl) 00beM
OTIEPALIHOHHOTO KOHTPOJIS, B OCOOEHHOCTH BBINOIHAEMOTO METOJAMH HEPa3pPyIIAIONIET0 KOHTPOJIA, JODKEH OBITh yBennueH B 2-3 pasa B 3aBUCUMOCTH
OT BHJIa COOPY’KEHHS U YCIOBUH padoT.

13.7 V'HCHIEKIIMOHHBIH KOHTPOJIB BBIOIHACTCS 10 TPEOOBAHUIO 3aKa3ulKa B 00beMe, PpeycCMaTPHBaeMOM IIPOEKTOM paboT.

Mertonsl U cpelcTBa MHCIIEKLIMOHHOTIO KOHTPOJIsI aHaJIorM4Hbl yka3anHbIM B CHull 3.02.01.

IIpy HHCHIEKIINOHHOM KOHTPOJIE C LEIbI0 YCKOPEHHUS OLIEHKH KauecTBa paboT Lenecoo0pa3Ho HCTIOIb30BaTh METObI HEPA3PYILIAIOIIEr0 KOHTPOJIS.



14. TEOTEXHUYECKUA MOHUTOPUHI

14.1 I'eorexHMYECKMit MOHUTOPHUHT - KOMIIJICKC pa60T, KOTOpBIﬁ JOJIKCH MPOBOJUTLCS B IEPUOA BCETrO CPpOKa CTPOUTEILCTBA UM PEKOHCTPYKIIUN U
HE MCHEC, UCM B TCUCHHEC 1 rojza nocJje €ro 3aBCpuICHuA:

- IPH CTPOHTENBCTBE MM PEKOHCTPYKIINH 3AaHUI U COOPYKEHHH, yka3aHHBIX B 1.4.6, a TaK)Ke YHUKAIBHBIX 3JaHUH U COOPYKEHHH;
- Y CTPOHTEIHCTBE MM PEKOHCTPYKIINH 3MaHUN U COOPYKEHHH C IT0J[36MHO 9acCThIO B yCIIOBUSX TECHON TOPOJCKOH 3aCTPOHKH.

14.2 T'eoTexHUYECKHIA MOHHUTOPUHT JOJKEH OBITH yBsA3aH € CUCTEMaMU MOHUTOPHUHTA MOJA3EMHLBIX BOJ, CETBIO I'€OJE3NYCCKUX U T'COANHAMHUYCCKUX
Ha6J’IIOHGHI/II71 H B IIEJIOM C CHCTEMOM MOHUTOPUHTA TEO0JIOTHYCCKON Cp€abl.

I'eoTexHMUECKNiT MOHUTOPUHT IIPOBOJIUTCS B COOTBETCTBHY C paHee pa3paboTaHHBIM HPOSKTOM H BKIIIOYAET B ceOsl:
- cucTeMy HaOMIOZEHHH 3a HAA3eMHBIMH M IOJ3EMHBIMH KOHCTPYKIHSMH CTPOAIIETOCsS HIM PEKOHCTPYHPYEMOTO 3IaHHs WM COOPYKEHHS,
CYIIECTBYIONIHX 3/1aHMI U COOPYKEHHH, ITOaJafOMINX B 30HY €T0 BIHMSHHSA, a TAKKe 32 MACCHBOM T'PYyHTAa, IIPHJIETAIONIETO K ITO3eMHOI YacTH 00BeKTa,

BKJIrO4as IOoa3€MHBIC BOJBI,

- IPOTHO3 U3MCHEHHUS COCTOSHUSA o0BbeKTa U 3,I[aHHﬁ B 30HC €ro BJIMAHHA W IPUWICTAOLICTO K €Tro HOH3€MHOfI JacTH MacCuBa I'pyHTa, BKIIOYas
NOJA3EMHBIC BOJBI B IIEPUOT CTPOUTEIILCTBA U SKCILTYaTalluu,

- pa3paboTKy MEPONPHATHIA 110 0OECTICUSHNIO COXPAHHOCTH CYIIECTBYIONINX 3aHUH B 30HE BIHAHHSA O0BEKTA.

F N
14.3 Paauyc 30HbI BIUAHUS “F Ha OKPYIAIOUIYIO 3aCTPOHKY BHOBB CTPOSIIETOCS 3arTyGIeHHOTO COOPY/KEHUs MM PEKOHCTPYHPYEMOTO 3/IaHUs C

3&rHy6J’I6HHHM COOPYIKEHUEM, B IpE€ACIax KOTOpOfI CJIeayeT nNpoOBOAUTDH FeOTEXHUICCKHI MOHUTOPHUHT, OIPEALIIACTCA paCud€TOM I10 ﬂeﬁCTBy}OHIPIM

HOpMaM, € Y4€TOM METOZa KPCIIJICHUS CTEH KOTJIOBaHA I 33FJ’Iy6J’I€HHOF0 COOPYIKCHUA U FJIy6PIHI>I ¥ kormoBana.

7 H
OpHEHTUPOBOYHBIE 3HAYEHHS °F B 3aBUCMMOCTH OT METOJA KPEIUIEHHs KOTIOBAHA U €0 TIIyOMHBI ~~ ¥ COCTABJISAIOT:

H
- 5°°E 1Ipu HCTIONB30BAaHUH I OTPAXKACHUS "CTEHBI B TPYHTE" ¢ KPEIUICHHEM aHKEPHBIMU KOHCTPYKITASIMH;

H
-4°°E IpUu OrpaxJa€HUMN 3aBUHYNBAIOMIUMUCA CBASIMU C paCllIOpKaMH;

H
- 3°"E npH UCNOJB30BaHUM ""CTEHBI B TPYHTE" € KpEeIICHUEM paclopKaMH;

H .
- 2°*E 1Ipu WCIIONB30BAaHUH "'CTCHEI B TPYHTE" MO 3alTUTON BEPXHETO TIEPEKPHITHS.

14.4 I1pu cTpOUTEABCTBE WIH PEKOHCTPYKIUHU B YCIOBUSAX TECHOU FOPOJICKON 3aCTPOMKHU B UCTOPUUECKUX palioHaX
MOCKBBI 1715 CYILIECTBYIOIIUX 3[aHUH (KaK MPaBUIIO, 3TO MHOTOITAXKHBIC 3[JaHUs C HECYILIUMH CTCHAMH U3 KUPITUIHON
KITQJIKU 0€3 apMHUPOBaHUs, B TOM YHUCIIE - HCTOPHYECKas 3aCTPOIKa, MaMATHUKH HCTOPUH, KYIBTYPhI HITH apXUTEKTYPHI) X
JOTIOJTHUTENIbHBIE Ie(OPMALIH OT BIMSHHS CTPOALIETOCS 3ariTy0JIeHHOT0 COOPYKEHHUS HE IOJIKHBI IPEBBIIATH TPEIEIbHBIX
BEITUYMH TOTIOTHUTENBHBIX edopMaruii, mpuBeAeHHBIX B Tab.14.1. Ctaryc 3qaHus ONMPEACIACTCS B 3aBUCUMOCTH OT €T0
BO3pacTa U Ha3HAYCHHS: TAMSTHHKH UCTOPUH, KYIBTYPHI H apXUTEKTYPhI; HICTOpUYECKas 3aCTPOUKA - 3AaHHUs, IMEIOIINE
Bo3pacT 6omee 100 net; crapsie 31aHus - 30aHUs, uMerorue Bo3pact 50-100 neT; COBpeMEHHBIE 37JaHUS - 3IaHUSI, UMCIOIIIHE



Bo3pacT MeHee 50 Jier.

Tabmuma 14.1

HaumenoBanue n

KaTeropI/m COCTOSAHUSA

Hpe[[eJ'ILHBIC JOIOJHUTCIIBHBIC Z[e(l)OpMaHI/II/I

KOHCTPYKTHBHBIC KOHCTPYKIIHI
0COOCHHOCTH 3JJaHHs
WIHA COOPYKEHHUS
MaxkcumManbHas OTHOCHTENBHAS Kpen Kpususna
B Pa3HOCTB 0CaIOK
ocamka M oy Aai T ; TOJIOIIBBI
¢dbyHnnamenTa
"D , 1/m
MHorosTaxxHee I 4,0 -3 -3 -4
GeckapkacHble 3IaHMsA 2:10 2:10 410
C HECYIIUMU CTECHaMH
U3 KPYIHBIX OJOKOB
WIn KMPIUYHOU
KITa KU oe3
apMHUPOBAHUS
I 3,0 -3 -3 -4
1-10 1-10 1-10
1 1,0 -4 - -5
7-10 7-10 810
v 0,4 -4 —4 —f
410 4-10 5-10
v* 0 0 0 0
MHorostaxHble u 1 - - - -
OJTHOATAXHBIE 3IaHUS
UCTOPUYECKOM
3aCTPOUKH Wik
MaMATHUKA ~HCTOPHH,
KYJBTYpPBI u
APXHUTEKTYPBI c
HECYIIUMHU  CTEHaMH
W3 KUPIUYHOU KIIaJKU
0e3 apMUpOBaHUs
I 1,0 4 4 4
6:10 6-10 2:10
1 0,4 -4 —d -5
410 4-10 4-10




v 0.2 -4 -4 -6

v* 0 0 0 0

[Ipumeuanns k Tabn.14.1:

1. Kareropust coCcTOSIHUSI KOHCTPYKUIHMII 3JaHUS OIpeAelsieTcss Mo yKa3aHusaM "PekoMmeHpamuil 1o oOCIIeJOBAHUIO U MOHUTOPHHTY TEXHHUYECKOTO
COCTOSTHHS SKCILTYaTUPYEMBIX 3/IaHHI, pacIIOIOKEHHBIX BOJIM3M HOBOTO CTPOUTENHCTBA HIH PEKOHCTpyKIuu', 1998.

2. 31aHUS UCTOPUYECKOW 3aCTPOMKM WIM MaMATHUKM HCTOPHM, KYJIbTYPbl M apXUTEKTYpbl, KaK IpPaBUIO, HE MMEIOT | KaTeropuro COCTOSHUS
koHcTpykuuil. Kareroputo IV umeror 31anus, Haxondmuecs B IpeaaBapuiiHOM COCTOSIHUM, Kateropus [V* mpucBanBaercst 34aHUsIM, HaXOJsIIuecs B
aBapUIHOM COCTOSTHHH.

3. 3HaueHMs1 KPUBU3HBI TIOAOIIBHI (DyHAaMEHTa 3/1aHHS IPUBEIEHBI UTA CIIydast €ro pacioOXKeHHs B 30HE BIUSHUS OTPHIBKH KOTJIOBAaHA CTPOSIIETOCS
3JIaHHSL.

14.5 KpuBu3Ha moJo1ss! GpyHIaMEHTOB 'D B Ta01.14.1 onpenensiercs Mo pe3ysbTataM CIELHAIBHBIX U3MEPEHHI HAKIIOHOB (yHIaMEHTOB
CYHIECTBYIOIIUX 3}13HHﬁ HpI/IGOpOM - UIBMCPUTEITIEM KPUBU3HBI, 100 BBIYUCTAETCS 10 pe3yabTaTaM reoAe3n4eCKux 1/13MepeHm71 0CaJJ0K IrcOAC3HYCCKHX

x,x+&x’x+2ﬁx

MapoOK, YCTAHOBJICHHBIX I10 KOHTYPY 3/1aHUA B €0 IHOKOJIE B TOYKaX ¢ KOOpAWHATAMHA , IO Q)opMyne:

S(x+2480) - 25(x + Ax) + 5(x0)
()

plx) =
, (14.1)

Six .
rae ( :I - OCaaKa 31aHus B TOYKE C KOOpZ[I/IHaTOI/I X , M

S(x+ A

- 0CaJIKa 3/1aHKs B TOYKE C KOOPAUHATOM & + i , M;

S(x+2Ax)

- 0CaJIKa 3/1aHKs B TOYKE C KOOPAUHATOU + +2ix , M;

AX =510 .

TTPMJIOXXEHUE A
Pexomennyemoe

®OPMbl TEXHWYECKUX 3AOAHUA HA nrPoOn3BOJCTBO
MHXEHEPHO-IT'EOJIOTMYECKUX U3bICKAHUA

TEXHHUYECKOE 3AJAHUE
Ha [IPOM3BOJICTBO MHXKCHEPHO-T'€0JIOTMUECKUX U3bICKaHUH

UL CTPOUTENBCTBA 3JaHUI U COOPY>KEHUH

1. O6BbeKT U aapec




2. 3aka34yuk

3. Ctagust mpOEKTUPOBAHUS

4. Cepust 31aHus (TI0 THTIOBOMY WJIM HHAWBUAYAIHLHOMY IIPOEKTY)

5. YpoBeHb OTBETCTBEHHOCTH 3AaHUS

6. Fa6apI/ITLI 34aHus B IUIAHE U IOJIC3HAas II0IIaab

7. KomnyecTBO M BBICOTA Ta)Kek

8. Hanmime mozBaia, ero Ha3HAYCHUE U 3aTiTyOJICHHE OT IIOBEPXHOCTH 3EMIIN

9. KoHctpykuus 3nanust

a) OCHOBHBIC HECYIIHE KOHCTPYKIUH (KapKac, HaHeN!, KUPIIUYHbIE CTEHBI)

0) orpaxaaromnye KOHCTPYKIUH (TIaHEeH, KUPITUYHBIC CTEHBI)

10. IIpenmonaraemslii TUIT (HYHIAMEHTOB

11. Harpy3ku (Ha MOTOHHBII METP JICHTOYHOTO (PyHIaMEHTa, Ha OTICIBHYIO OIOPY,

HalM  TUTUTHI)

12. I11aHupOBOYHBIE OTMETKH (OPHEHTHPOBOYHO)

13. IlpenenvHbIe 3HAYEHUS CPEIHUX O0CATOK (QYHIAMEHTOB

14. Oco6ble TpeGOBaHMS K N3BICKAHUSIM

15. F'eoTexHnvecKasi KaTeropusi 00beKTa

3aka3uuk

"o 200 T.

TEXHUYECKOE 3AJIAHUE
Ha MIPOU3BOJICTBO HH)KEHEPHO-TCOIOTNUECKUX U3bICKAHUMN
IPU PEKOHCTPYKIMHU 3[aHUS (COOPYKEHHS)

1. OOBeKT u agpec




2. 3aKa34yuK

3. XapakTepucTuka 3aaHust

4. YpoBeHb OTBETCTBEHHOCTH 3JJaHUS

5. 'abapuT mpeamnonaraeMoil kK 00CIe10BaHHUIO YacTH 3MaHUSA

6. O6ceroBaHMIO TIOUISKAT (1a, HET):

a) dyHaMeHTHl 1 OCHOBaHHE

0) CreHbl

B) BHyTpeHHHE OTETBHO CTOSAIINE OMOPEI

r) [Ipoune KOHCTPYKIUH (TIEPEUHUCITUTE)

7. BpeMeHHBIe HOPMATUBHBIC HAIPY3KHU 110 dTa)KaM:

a) CYIIECTBYIOIIIE

0) Oynymme

8. JlonoaHUTENbHbIE TOCTOSHHBIE HATPY3KH

9. Koneunsle nenu 00Caea0BaHus 30aHUs

10. 'eoTexHnuecKas KaTeropus 00beKTa

3aKa3unK

TEXHHUYECKOE 3AJIAHHUE
Ha IPOU3BOACTBO HHKEHEPHO-T€OTOTHUECKIX H3BICKAHMH ISt
CTPOHUTENHCTBA MOA3EMHBIX U 3aTTyOJICHHBIX COOPYKEHHUH

1. OOBeKT U ajgpec

2. 3aKka34ymK

3. Ctagus NpOoEeKTUPOBAHUS

4. YPOBGHL OTBETCTBEHHOCTH COOPYKCHUS

5. KpaTkast XxapakTepucTHKa COOPYKEHUS

200 T.



6. Ilpennomnaraemast riryOuHa 3aJI0KESHUS

7. Cnocob ycrpoiicTBa (OTKPBITHIM WU 3aKPHITBIM CITOCOOOM)

8. OCHOBHbIC TEXHUYECKHE [JAHHBIC:
a) JIOKaJIbHOTO COOPYKEHHUS:

rabapuThl COOPYNKEHUS

OCHOBHBIE HECYIINE KOHCTPYKIHU

npe;:[nonaraeMbIﬁ THUIT Q)yHHaMeHTOB

CBEJICHHs O Harpy3kax

0) JIuneltHOTO COOpYKEHHUS:

HAYaJIo U KOHEI] COOPYKEHU (Tpacchl)

XapaKTCPHbIC TOYKHU TPACCHL

raGapuThl (AUaMeTp) MOIepeYHrKa

Marepuai COOpyKeHHs

9. OcoOble TpeOOBaHMS K U3BICKAHHUSIM

10. 'eoTexnnueckas KaTeropus o0ObexTa

3aka3unk

o 200 T.

TIPUJIOXXEHME b
Pexomennyemoe

HOPMATUBHbIE 3HAYEHUA XAPAKTEPUCTUK TPYHTOB,
OMPEAENAEMbIE METOOOM CTATUYECKOIO 30OHAUPOBAHUA

g

l. an/I OIPECACIICHNU XapaKTCPUCTUK 'PYHTOB 110 TabJ1.1-5 B 3aBUCHMOCTH OT YACJIBHOI'O COINPOTUBJICHUA I'PYHTA 0] KOHYCOM 30H4a

d;

HeO6XO}II/IMO HCII0JIb30BaTh HOPMATHBHOE 3HAYCHUE JUISL UHKEHEPHO-T'C€OJIOT'MYCCKOro 3JICMEHTA.

2. JIast MpOMEKyTOUYHBIX 3HAaUYCHUH 9¢ snavenns XapaKkTEePUCTHUK B TabIuLax 2-5 onpeaensoTcs 0 HHTEPIIOJSIIHH.

Tabmuma 1

II1OTHOCTB CIIOXKEHUS TIECKOB KPYIIHBIX, Cpe[[Hef;I KPYIMHOCTU U MEJIKUX HE3aBUCHUMO OT BJIAX)KHOCTHU



I'my6uHa 30HIMPOBAHUS, M

3HauCHHS 9 , MITa, mnst meckoB

ITmoTHBIX CpenHeii INIOTHOCTH PrIXJbIX
3 u MeHee Csprmie 7 Ot 2,5 no 7 BKIIIOU. Menee 2,5
5 n 1 0 " 3 " 1 0 n n 3
10 u Gomee " 15 "5 "15 " " 5
[Ipumeuanwne. [ npoMeKyTOYHBIX TITyOHH 30HIUPOBAHUS 3HAYCHUS Do OTIPENENAIOTCS IO HHTEPIIOIALIUH.
Tabnuma 2
=]
HopmatuBHbIe 3HaUeHHA yIila BHyTPEHHETO TPEHUS MIECKOB
0 g
I'myOuna 3HavyecHUS npu ° ¢, MIla, paBHOM
30HIUPOBAHUS,
M
1 2 3 4 5 6 10 u Gomee
2 30 32 34 36 38 40 42
5 u Oonee 28 30 32 34 36 38 40
Tab6numa 3

HOpMaTI/IBHLIe 3HA4YCHUA yTijia BHYTPCHHETO TPECHUA

1 YACJIBHOI'O CUCIUICHUSA

&

CYIVIMHKOB U I'NTMH JIEAHUKOBOI'O KOMILUICKCA

o

@

3HavueHHs

u ©, klla, s TPYHTOB

3HaueHus

9e , MITa

MOpCHHI)IX, O3CPHO-JICAHUKOBLIX U IMTOKPOBHBIX

D10BUOTIISIIMAILHBIX




CyriuHku I'munbl Cyrnusku T'munbl
@ < klla e £ klla @ & klla & klla
1 15 22 13 35 14 20 12 29
2 17 43 16 57 16 35 15 46
3 20 63 19 79 19 50 18 63
4 23 83 22 101 22 65 21 80
Tabnuua 4
=1
HopmatuBHEIe 3HaU€HHS yTiIa BHYTPEHHETO TPEHHS @ ¥ YCTBHOTO CIICIUICHHS © 4YeTBEPTHUHBIX CYTTMHKOB I CIIHH (KPOME IPYHTOB JI€IHHKOBOTO
KOMILIIEKCa)

o
XapakTepucTuka 3HaueHUS w u T klla, Ipu e , MIla, paBHOM
1 2 3 4 5
" 20 21 22 23 24
£ xlla 25 28 32 35 40
Tabumua 5
HopmaruBHBIe 3HaUueHNS MOAYIIs NehopMannm E B 3aBUCHMOCTH OT 9e
Tpyntht 3HaueHust F , MIla,

B 3aBUCHMOCTH OT de , MIla




Ilecku:

1.C a =y -6
. CoBpeMeHHbIE AILTIOBUAIILHBIE ( ) ¥ 03epHO-GONOTHBIE (

f].";’Ig - Q4)

J=Qa, E=25¢, +10

a -
2. JIpeBHEAILTIOBHABHBIE ( Q3 ), hiTFOBHOTIIAINATIBHEIE (
Y BHYTPHMOpPEHHBIE

CyTJIPIHKI/I Y TJIMHBI:

1. CoBpeMeHHBIE aNTIOBUATIBHBIE (ﬂ - Q‘4) U 03epHO-00J10THBIE ( = ?‘3'-:
f]."i:2 - Q4)
2. HokposHsIe ( Fr-Qa-3 ), 03epHO-GOIIOTHBIE ( %= Qs Yu E="lg,
03CpHO-JICTHUKOBBIC (fg B Qz )

- _ N
3. Mopenssie ( g Q2 ) E ?qc 3
4. OnroBUOrIALUAIbHbIE (f - Qg ) E= 3'1?.: +8

3. Jlnsl XapaKTepUCTHKH TIMHHUCTBIX TPYHTOB CTPOUTENHHOM IUIOMIAAKKA PEKOMEHAYETCsl OLEHUBATH COCTOSIHHE MX YIUNIOTHEHHOCTH MO TOKa3aTelro
KITY (ko3¢ dunuenty nepeymioTHEHNs), OIPeaeIIeMOMy O pe3yabTaTaM HCIBITAHHH TPYHTOB METOJOM BpaIaTeIbHOTO Cpe3a B IOJEBEIX YCIOBHUSX
no 'OCT 20276.

B 3aBucumoctu ot KIIY rpyHTHI noapa3aensroTcs Ha:

1<KIIY £ 4.

- HOpMAJIbHO YIIJIOTHCHHBIC

- IepEYIUIOTHEHHbIE KIIY >4




Tokasatens F-1Y prucnsercs no ¢bopmye

KHSF=r:r’Pfr:rzg’ o

’

o
roe P - masnenne NepeyIuIOTHEeHNUS, onpenensemoe o ¢popmyne (2), Mlla;

a
Z% - BepTUKaJIbLHOE HaNPsUKEHHE OT COOCTBEHHOTO Beca rpyHTa (OBITOBOE JIaBeHKE) Ha IIyOuHe ucnbitanus, MIIa.

: —
op = 235011, o
C
rae ! - HeApEeHHPOBAHHAS IIPOYHOCTH TPYHTA, ONpejeNseMas IO HCIBITAHHAM KPHUIGYATKOM M HPHHAMAeMas pPaBHOM MAaKCHMATBHOMY
T
COTIPOTUBIEHHUIO TpyHTa cpesy (W ) MITa.
ry
P _ ypcno mactnuHOCTH rpyHra, %.
f o
Jst mpenenos ¥ =10-30% npuHEMaioT
’
g, =ke
P v, 3)
i !
re K03 UIueHT saBucHT OT  E
= 10 20 30
lrF'
k= 6,62 525 4,30.

.

)
JlaBneHue nepeyrioTHEHUs F moxer 6biTh TakKke ompezneneHo no Gopmyse (4) mo pe3yabraTamM CTaTHYECKOTO 30HANPOBAHMUS, YIUTHIBAsI TECHYIO

F e cu=gcf15.

[y
Uy B BUJIE

OKCIICPUMECHTAJIBHYIO CBA3b MEXKAY

¢

. c a
C y4eToM BhILLIETIPUBEACHHBIX 3HAYCHUI £ 1“1 napnenne P MIIa, onpenensiercs mo hopmyie:

O =}x|:}'c’ @

5 I ! I
rae " - koahduiuent, paBHbiii 0,45 pu F =10%; 0,35 pu P =20% 1 0,30 npu F =30%;



Ye yAEJIbHOE CONPOTUBIIEHUE TPYHTA 110J1 KOHYcOoM 30Haa, MITa.

b
4. Tlpu 3HaYEHUIX KIIY > & K03(bdUIIEHT GOKOBOTO JABICHIS TPYHTA B TIOKOE ' MOYET MPEBBIIIATH 2, 4TO
HEOOXOAMMO YIHUTHIBATH MPH pacueTe MOA3EMHBIX COOPYKEHUH.

IMMPMJIOXKEHUE B
CrpaBouHoe

CXEMATUYECKASA KAPTA UHXXEHEPHO-FTEOJIOTMYECKOIO PANOHUPOBAHUSA r.MOCKBbI MO
CTEMNEHW OMNACHOCTH NPOABIIEHNA KAPCTOBO-CY®PDPO3UOHHBLIX MPOLIECCOB



¥CNoBHLIE D00ZHAYEHUA:
MoTeHUManLHO-0NAacHanA

TEPPUTOPHA
OnacHan TeppuIopUA

G

CXEMATUYECKAA KAPTA UHXEHEPHO-FEOJIOTMYECKOIO PAMOHUPOBAHUA r.MOCKBbI MO
CTENEHU NPOABJIEHUA ONON3HEBbLIX MPOLIECCOB



YyacTsM paseuTia
rmy0oKMX ononzHei

¥YyacThm pa3eMIvA
METKHE 0Non3Hel
W ONNLIBUH

[MPUJIOXXEHUE I
Pexomennyemoe

PACYETHbIE COMPOTUBNEHUA TPYHTOB OCHOBAHUHA 5

I'muHACTBIE TPYHTHI

I'pynthl

Koaddurment moprucroctu

3

3HaueHus £ , kIla, mpu okazarene TeKy4ecT:

=0




Cynecu 0,5 350 200
0,7 250 150
CyriuHKA 0,5 400 250
0,7 250 180
1,0 200 100
Tnunb 0,5 600 400
0,6 500 350
0,8 300 200
1,1 250 100

ITpumeuanue. J{jist rpyHTOB € TPOMEKYTOUHBIMU 3HAUEHUIMU

2

£

u L 3HA4YCHUA

ONPEACIIAOTCA 110 UHTEPIIOJIALINHA.

Ilecku

Tleckn

3HaueHHs

y

, k[1a, mpu rioTHOCTH

ITimotHbIE CpenHelt IIOTHOCTH
Kpymnzsie 600 500
Cpenneit KpyImHOCTH 550 450
Menkue: MaaoBIaXKHBIE 450 350
BJIQ)KHBIE M BOJOHACKIILIEHHBIE 350 250
IIpuTeBaThIC: MAJIOBJIAYKHEIC 300 250




BIIAYKHBIE 200 150

BOJIOHACBIIIICHHBIC 150 100

TMPUJIOXEHMUE ]
Pexomennyemoe

ONMPEOENEHUE PACYETHOIO COMNPOTUBIIEHUA TPYHTOB OCHOBAHUA ®YHOAMEHTOB MEJIKOIO
3ANOXEHUA NO PE3YJIbTATAM CTATUHECKOIO 30HOAUPOBAHUA U YHET OCAOKU
KOHCONMMOALWUN HA TMAHUCTBIX TPYHTAX

1. PacueTHOE conpoTHBIICHNE RD TPYHTOB OCHOBAaHHUH (YHIAMEHTOB MEJIKOTO 3JI0KEHUS 10 Pe3yJIbTaTaM CTaATHIECKOTO 30HIMPOBAHHS
OTIPENENSIOT O (hopMyIam:

a) JUTS TTeCKOB (KpOMeE TBIIEBATHIX ), IMEIOIUX COMPOTHUBIICHNE KOHYCa 9e =515 MIla

Ry =004, o

0) 71 TTIMH ¥ CYTJIMHKOB IIPU e =1-5 MIla

RD = D’lgﬂ . (2)

CompoTHBIeHHE KOHYCA 30HIa 9 CIIelyeT ONpEeAeNATh KaK cpeJHee 3HAYCHUE IS CJI0S TPYHTA TOJIIUHOMN B HIDKE TTOIOUIBEI (pyHIaMeHTa, Tae

5. MIIPUHA IPOEKTHpYyeMoro (GyHnameHTa.

2. Pacuetr O0CaJJK1 OCHOBAaHMs (I)YH,Z[aMeHTOB MCJIKOTI'O 3aJIOKCHUS IJ.IPIpPIHOfI a0 10 M Ha IITUHUCTHIX TpyHTax B

COOTBETCTBHH C I1.7.2 IPOU3BOIUTCS 110 hopmyie:

§=& t5;

5
e - MTHOBEHHas1 0CajiKa, ompezernsemas 1o dpopmyre (4);

&
£ _ ocanka KoHCOMAAIMH, oNpesiensemas 1o popmyie (5);

5 =Csp3(1—v2)fﬂu’ W

LE

rae L. KOS(b(i)I/IHI/IeHT ocCaJKu, HpI/IHI/IMaeMHﬁ JUIA JKECTKOI'O (byHZ[aMeHTa B 3aBUCUMOCTHU OT COOTHOLIECHHUS CTOPOH (bsz[aMeHTa o Ta6ﬂ.1;



¥ - xoapdunuent Ilyaccona;

U - HeIpEeHUPOBAHHBIN MOAYIH AeopManny (Ipu OBICTPOM 3arpyKEHHH), £y =9, ;
Tabmmua 1
LB 1 2 5 10
i 0,88 1,12 1,6 2

pLFI3

dopmyiny (3) crenyeT NpUMEHSATh IpU e - CHJIa MIPEJIEJIBHOTO CONPOTUBIIEHHUS OCHOBAHMUSL.

KoHconuuanuonHas ocazika cjIosi HOpMaJIbHO YIUIOTHEHHOTO (CM. IIpHiIoKeHHe b) rmHucTOro rpyHTta onpenensercs mno
dopmyne

= =[CCHDI(1+QD)]L‘3[(G?Z§ +':rzp:"'f':r;zg]’ )

C

rae - KO3 (GUIMEHT KOHCOIHUIAINY, OPUEHTHPOBOYHOE 3HAUEHNE KOTOPOTO MPH OTCYTCTBUH HETIOCPEICTBEHHBIX ONPEAEIeHHIA MOXKET OBITH

C, = 0,009(w_—10%)

IMPUHATO paBHLIM 5

H
0. TOJIIIMHA PaCCYUTBIBACMOT'O C:KUMACMOTI'O CJIOA;

& .
U . HaganbHEIH K09Q(HIHEHT TOPUCTOCTH;

¢

o
Z% - BepTUKAJIbHOC HANPSUKCHHE B TPYHTE HAa YPOBHE MOIOIIBBI (PyHIaMEHTa OT Beca IPyHTa;



a
ZP - nomoNHUTEIbHOE HAMPSHKEHHE B TPYHTE OT HATPY3KH.

!

)
I[J'IH MNEPECYINIOTHCHHBIX TPYHTOB (,I[aBJ'IeHI/Ie NEPCYIIIOTHCHUA P_cm. MMPUITOKCHUC B) oCaaKa KOHCOJIHuOalunu

OIIPEACIISACTCA:

! !

d.,ta . 2a
ayecin & T IF T TP -0 dopmyne (5) ¢ 3amMeHOi Ce Ha Cr , paBHoe 0,025;

’

o+
Tzg *Oap ? GP, - 10 hopmyue (6)

0) ecm

5 =[CyHp (1 +ep)]le( o i ogg) +
L Hy f{1+eD}Lg[(cr’zg + ozp}fr:r“P],

(6)
rae ¢ P _ napnenne nepeyIuioTHeHUS (cM. npuioxenue b).
IMTPMJIOXXEHUE E
Pexomennyemoe
YNNOTHEHUE U 3AKPEMJIEHUE TPYHTOB
Tabmua 1

HCO6XOHI/IMa$[ CTCIICHb YIUIOTHECHUS I'PYHTOB

Ha3naueHune yrioTHEHHOTO TPyHTa
Koadduuuent ymnotaenus ~ --i
OcHoBaHuS ~ (QYyHAaMEHTOB 3JaHUH M COOPYKEHHH,  TSDKEIOro 0,98-0,95
TEXHOJIOTUYECKOT0 000pyI0OBaHus, OJOB ¢ Harpy3koit 6onee 0,15 Mlla
OcHoBaHUS ~ (DYHIAMEHTOB  3JaHUA U  COOPYXKCHHUH, CpPEIHETO 0,95-0,92
obopymoBaHusi, moJyoB ¢ Harpyskoii 0,05-0,15 MIla, oOpaTHEBIe 3aCBITKH
He3zactpanBaemble yqacTku 0,90-0,88

Tabnuma 2



HopmatunBHble 3HaueHMsT MOIyJIeH gedopManuu £ , MIla, yIJIOTHEHHBIX TPYHTOB NPH KOA(Q(UINECHTE YINIOTHEHHS

KCEIIH

I'pyntst

Keom 0.0

Keom —0,95

Ileckn

KpYIHbIE 30 40
CpemHel KpymHOCTH 25 30
MEJIKHe 15 20
Cynecu 20/15 25/20
CyTIIMHKY ¥ TIIMHBI 25/20 30/25

o

[Ipumeuanne. Bompmme 3Ha4eHWsT MoOAynel nepOpMalWyd TIHHUCTBIX TPYHTOB COOTBETCTBYIOT BIIQXKHOCTH YIUIOTHEHHS , MCHBIIHE -
BOJIOHACKHIIICHHOMY COCTOSTHHIO.
Tabmauna 3
. RD K, commn
PacueTHbIe CONPOTURIICHHS OCHOBAHHI M3 YILIOTHCHHBIX TPYHTOB , MIla, npu ko3 durreHTe yIuioTHEHHS
T'pyntsr I I K
oML —() 9 £0te =(), 95 oM —=() 98

Cynecu 0,2 0,25 0,28
CyrauHku 0,25 0,3 0,32
T nuner 0,3 0,35 0,4
[Tecku:




KPYIIHbBIE

CpeIHEN KpyIHOCTU

MCJIKHE

0,3

0,25

0,2

0,4

0,3

0,25

0,5

0,4

0,3

Crioco0bI XUMHYECKOTO 3aKPEIUICHUS TPYHTOB M 00J1aCTh X TPUMEHEHHUS

Tab6numa 4

Crioco0 3aKperuieHus Bun rpynra Koaddumnuent Panuyc 3akperienus IIpouHOCTH 3aKpEIICHHOTO
rpyHTa dbubTparmm, M/CyTKI TpyHTa, M rpynTa, MIla
1 2 3 4 5
CumkaTu3anus [Tecku pa3Hoii kpynHOCTH ot 5 o 10 ot 0,3 1o 0,4 2,0-8,0
JIByXpacTBOpHAsI
cB. 10" 20 cB. 0,4 10 0,6
n 20 n 50 " 0,6 n 0’8
n 50 n 80 n 0’8 n 1,0
Crikatusanust To xe or 0,5 mo 1 ot 0,4 10 0,6 1,0-5,0
OJTHOPACTBOpHASI C
H2siF%
cB. 1 mo?2 cB. 0,6 10 0,8
"2n05 " 0,8 mo 1,0
CutukaTu3alys ra3oBast To xe ot 0,5 10 1 ot 0,4 10 0,6 1,0-3,0
cB.1"2 "0,6"0,8
n 2 n 5 n 0’8 n ]’0
Cwmonuzanust To xe ot 0,5 mo 1 ot 0,3 10 0,5 2,0-8,0
OJTHOPACTBOPHAs
JIByXKOMIIOHCHTHAsI
cB.1"5 ¢B.0,5" 0,65
"5"10 "0,65" 0,85




"10" 20 "0,85" 0,95
"20" 50 "0,95" 1,0
CunukaTu3anus Tlecku 0,1-10 0,3-1,0 0,1-0,3
OJJHOPACTBOPHAst € MeEJKUEe 1
QIFOMMHATOM HATpUs WIH cpenHei
opTohochHOPHOIT KHCIOTOMH KpPYITHOCTH
ITPUJIOXXEHUE XK
CrpaBoyHOE

HOMEHKIIATYPA 3ABMBHbIX XEJNNIE3OBETOHHbIX CBAU U BYPOHABUBHbIX CBAU

3a0uBHLIE CBaK

Tabmuna 1

CBan [Iupuna rpaHu UK JUaMeTp CBau, nuna cBau, Hcxonnas pabodasi TOKyMEHTALU

cM M
LlenbHbIE KBAIPATHOTO CIJIOUIHOTO 25 4,5-6 Cepus*
CEUEHUS C HeHANpsAraeMoi 1.011.1-10 BbIm. 1
apMarypou

30 3-12

35 8-12
To sxe, ¢ monepeyHbIM To xe To xe T'OCT
apMHUPOBAHUEM CTBOJIA C 19804.2-79%*
HarpsiraeMo apMaTypoi
CocraBHbIE KBaJpaTHOTO 30 14-20 Cepus
CIUIOILIHOT'O CEYEHHUs C 1.011.1-10 BBIm.8
TIONIEPEIHBIM APMHPOBAHUEM

35 14-24

40 13-20
LlenbHBIC TONTBIE KPYTIIBIC U CBAH- 40, 50, 60, 80 4-12 T'OCT
000JI0YKH 19804.5-83
CocTraBHbIE MOJIBIE KPYTIIBIE 1 40 14-26 T'OCT
CBau-000T0UKH 19804.6-83

50 14-30

60, 80 14-40




CBaM-KOJIOHHBI:

KBa}lpaTHOI‘O CCUCHUA

IOJIBIE KPYTJIBIE

40, 50, 60

* TUNOBBIE CTPOUTENBHBIE KOHCTPYKIUH, H3/1eius u y3ibl. Pagoune ueptexu. LIUTII [N'ocerpos Pocenn, 1990.

ByponabuBHBIC cBan

Tabnuma 2

Croco0 M3roTOBIICHHUS CBal

Juametp cBau™, cMm

JlnuHa cBau, M

BpamaTensHbIM U ylapHO-KaHATHEIM OypeHUEM 60/160 8-30
B HEYCTOWYMBBIX TPYHTax C 3aKperuieHHEeM
CTEHOK CKBRXUH TpyOaMH, OCTaBIIEMbIMH B
TpyHTE

80/180
To xe, ¢ U3BIEUEHUEM HHBEHTAPHBIX 00CATHBIX 88,98, 108, 118 8-50
TpyO
BpamatensHelM  OypeHHeM B HEYCTOWYMBBIX 60/160 8-20
TpyHTaX C 3aKpeIUIEHHEM CTCHOK CKBaXKHH
TJIMHUCTBIM PacTBOPOM
BpamarensHpiM  OypeHHEM B YCTOWYHBBIX 50/120 8-30
TIIMHUCTBIX TPYHTaxX 0e3 3aKpeIuIeHHs] CTEHOK
CKBaXXMH

50/140

50/160

60/160

80/180

100, 120
BpamarensHeiM  OypeHHEM B HEYCTOHYHBBIX 30, 40, 50 5-30

TpyHTax C UCIIOJIb30BAHUEM IT0JIOTO HNIHEKA

* B upcniresne ykasaH AMaMeTp CTBOJIA, B 3HAMEHATEIE - IMaMETD YIIUPEHUS.




IMPMJIOXKEHME 1
Pexomennyemoe

PACYET OCADKU KOMBUHUPOBAHHbIX CBAUHO-MNUTHbIX (KCM) ®YHOAMEHTOB

1. Meton pacuera ocanku KCII ¢pyH1aMeHTOB OCHOBaH Ha COBMECTHOM PAaCCMOTPEHHUH KECTKOCTH (HarpyskKa, JeJIeHHasl Ha 0CaJIKy) CBail U IJIUTHL. B
3TOM pacdeTe CleyeT B IepBOM NPHOIIKEHNH IPHHATE Ha cBan 85% oOmmeit Harpy3ku Ha yHIaMenT u 15% - Ha muTy.

2. Pacuer OoCaJIKu KCIT (byH,Z[aMeHTa TMPOU3BOAUTCA Ha OCHOBE OIPEACICHUA YaCTHBIX 3HAYCHHI KECTKOCTH BCEX CBall U POCTBEPKA, KOB(b(bI/IHI/IeHTa

ux BSaHMOZ[efICTBPIH u KO3(1)(1)I/IL[I/I€HT3 JKCCTKOCTH BCET'O (bsz{aMeHTa:

a) JKECTKOCTb BCeX CBail £ ompenensercs mo Gpopmyie

b4 =K1.’€

r
£s , (M

Ki=Hley = Egdlly ooy ©9):

rac 1 - ECTKOCTh OJTHOM CBau, onpeaesieMas Kak OTHOIIEHUE HAarpy3Ku Ha CBar0 K €€ OCaaKe

% _ o0Iee KOJIMYECTBO CBail B DyHIAMEHTE;
RS
- koo dunuenT yBenuueHus ocaiku (1.8.25).

y. N
0) XKECTKOCTh TUIUTHI ~ © , CAUTAS €€ KECTKOU, ompeesieTcs mo hopMyre

E.f4

¥ o=
C-vhm

2

e % - cpeaHuit MOAyih AeOpMalMK TPYHTA Ha ITyOUHE J10 & , M (B - IIMpUHA TUIATHI), Kl1a;

=51

A A= L 2 .
- TUIOLIA/b TUTUTHI ( ,Tle & - JUIMHA IUIUTHL, M), M ;

¥ - koo dunuent [lyaccona rpyHTa;

P KO3 GHUIMEHT IUIOINAIM, 3aBUCAIIMA OT OTHOIICHUS LiB y NIPUHUMAEMBbIH:
, :



) 0,88 0,86 0,83 0,77 0,67;
Ks
B) obmast xectkocTh KCII pyHmamenTa BBIYHCISIETCS 110 hopMyIie
Ke=K, +E
S F ¢ (3)
3. Ocaaky cBaifHO-ITUTHOTO (PyHIAMEHTa BEIYHCIIAIOT IO popMmyre:
> F
IS‘ =
ki K,
“
IIpu 5TOM YacTh Harpy3ku, BOCHPHHUMAEMON CBasIMU, COCTAaBHT
g =_f<p
F ¥ Z
ro )
a 4acTh HAarpy3Ku, BOCIPUHIMAEMOM IUIUTOM, COCTaBUT
£
E=_FLF
Xs
: (6)
4. OnpeneneHue pacueTHbIx mokazareneit KCIIT ¢pyHnamenTa Nporu3BOIUTCS METOIOM MOCTICI0BATEIBHBIX TPUOIMKCHHN.
A s i y
a) MMest mutormaae pocTBepKa 31aHuUs 1 33JaBIINCh PACCTOSIHUEM MEXIY cBasMH “* mopsaka (5-7) ™ , HaxoxuM 4ucio cBail B hyHIaMeHTe
2
= .{q.'ll o . %)
o . S¢| . &
6) ITpu MaKcCUMAaJIbHO JIOIyCTUMOM OcaJike CBaifHOTO (GyHIaMeHTa pacyeTHast 0CajIka OJJMHOYHOMN CBan paBHa
!
5T 5 i iy
LA ®)

Rn’

&
/i B IEPBOM MPUOIIDKECHUN IPHHAMAEM 3HAYCHUE 110 Ta61.8.5, HMest 3HAUCHHS **

n % npn Hd 54 M 21000,

B) OmpenensieM pacueTHYIO Harpy3Ky Ha CBaio q o ¢popmyne

g - E;pdis

, &)



Iy Ry, I

&
rzie 3HaYeHUe IpUHUMaeM 1o Tabi.8.4, KOTOpoe B IEPBOM MPUOIMIKEHUN TIPH IIPUHATOM 3HAYEHUHU TS paBHO =0,10.

HAaT
r) OnpesenseM pacueTHYI0 Harpy3Ky Ha OJIMHOYHYIO CBal0 CBalHOTro (hyHJIaMEHTA A , IPUXOJISIIYIOCS OT BHEUTHEH

. F
pacyeTHON Harpy3KH Ha QyHIAMEHT (Z ). Ilpu 3TOM IpUHUMAETCS, YTO CBau BOCHPUHUMAIOT 85% OT Z

_ 0855 P
nR'y

HH&I‘
(10)

HAT
Pacxomﬂeﬂne MEXAY 3HaYCHUAMU H u H YKa3bIBACT HAIIPABJIIEHUE YTOUHCHHUS pacue€Ta, rNIaBHbIM 06p3.30M 3a CYCT UBMCHCHHS 3HAYCHUA M uc

BKJIFOYEHHEM B pacUeT q)aKTI/ILIeCKI/IX 3HAYCHHH E 'III d n }\‘ .

Bemonnennsie pacuets! ocanku KCII pyHnaMeHToB JOMKHBI OBITH COIOCTABIICHBI C PACYETOM Ha OCAJKy KaK YCIOBHOTO
¢yanamenta o Cuull 2.02.03.

5. TIpu KOHCTPYKTHBHOM pacyeTe MIHTHI POCTBEPKA CIICAYET YUUTHIBATD, YTO MPH KECTKOM POCTBEPKE, 00ECICUNBAIOIIICM
OJIMHAKOBYIO OCAJIKy BCEX CBaii, MPOMCXOMUT CYIIIECTBEHHOE TepepacipeieiiCHUe Harpy3Ku Ha CBau, B pe3yJibTaTe KOTOPOTro
Harpy3ka Ha KpaiHue psiJibl CBaid, 0COOCHHO Ha YIJIOBBIE CBaW, 3HAYMTENILHO BBIIIE CPEHEH HATPY3KH Ha CBAIO B
(I)yHI[aMCHTe, YTO MOXKET BbI3BATh 3HAUYUTCIBHBIC I/I3I‘I/I63IOHII/IC MOMCHTEI Ha KpasaX U B YIJIaX pOCTBCPKa.

s 00beKTOB reoTeXHUYeCKNX KaTteropuid 1 u 2 momyckaercsi HpUHUMATh Harpy3KH Ha CBau B POCTBEPKE B 3aBUCHMOCTH

£
OT CpeJiHel Harpy3KH Ha CBalO B IUIMTHOM (yHpamenTe P :

£ =2F
B KpallHUX psijax - & P,
£, =3F
Ha YIJIOBBIX CBasiX - & P

MPUJIOXKXEHUE K
Pexomennyemoe

PACYET FOPU30OHTAJIbHbIX NEPEMELLEHUA CBANHbIX ®YHOAMEHTOB

1. Meton pa3paboTtaH [uis pacueTa ATMHHBIX THOKHUX CBail, 17151 KOTOPHIX OTHOLLICHUE Iid , Kak mmpaBui1o, 6oinbie 10. CBan CUUTAIOTCS KECTKO
3a/IeJTaHHBIMU B POCTBEPK, YTO HCKIIFOYAET IIOBOPOT TOJIOBBI CBail. PacyeT Mpon3BOANTCS pa3/ieNbHO ISt CBA3HBIX M HECBA3HBIX IPYHTOB IO Hecymieit
CIIOCOOHOCTH | 10 TIEPEMELICHHUSIM.



2. Pacyerom nmomxHO OBITH 0OecnieueHo BbImoaHeHue ycnosui (1) u (2)

Fh i Hji?'ﬂmﬂ (1)

rac h - pacdy€THas rOpu3OHTaJIbHasl Harpy3ka Ha KyCT CBaﬁ, KH;

b2 Kpema
k - pacueTHOE CONPOTHUBIIEHUE KycTa cBail, KH.

FANRE AR

2 = J‘!p.’ (2)

rae € PaCUCTHOC TOPU30HTAJIBHOC NNEPEMEIIICHUEC CBAaX B YPOBHE MMOJOIIBEI POCTBEPKA, M;

Ry

np. NpeaCIIbHO AONYCTUMOE 3HAUYCHNUE IT'OPU30OHTAJIBHOIO NNEPEMEIICHUA CBaX, yCTaHABJIMBAEMOE B TEXHUYECKOM 3a/TaHUU, M.

3. Ilpu pacuere cBaii B CBSI3HBIX TPYHTaX:

1) Hecymas criocoGHOCTE cBaif Ha TOPH30HTANBHYIO HATPY3KY H OIIpe/IeIIIeTCS B 3aBUCHMOCTH OT IIPOYHOCTH CTBOJIA CBaX HA M3THO 1o opmyie

H =¢ud2ﬁc’ 5

Cu

rae - paC4€THOC CPECAHEEC 3HAUCHUEC HEAPCHUPOBAHHOI'O COMPOTUBJICHUA I'PYHTA CABUT'Y, ONIPEACIAEMOC JId y1aCTKa OT IIOBEPXHOCTHU I'PYHTA 1O

4 2
rryounsl 10, kH/M

d - IMaMETp WK HIMPpHUHA CTBOJIA CBaU, M;

f

© - Oe3pa3MepHbId KO3(PHUIIMEHT MPOYHOCTHU CTBOJIA CBAH, ONpEACIIaeMbIid 110 Tab.1 B 3aBUCUMOCTH OT Oe3pa3MepHOTro

M
ImoKazareias  “ | BH A 3aCJIKH I'OJIOBEI CBaM.

; “)
M

roe T - pacueTHbINH M3ruGaromuii MOMEHT cTBona cBau (KH M), onpeenseMslii B 3aBHCHMOCTH OT pasMepa H apMUPOBAHHS CBAM; JUIS CTAHAAPTHBIX
XKene300eTOHHBIX 3a0UBHBIX cBal, mpuHuMaeMblid o Cepun 1.011.1-10 ¢ yuerom BepTHKaIbHOW HAarpy3KH Ha CBAIO NPU €€ HATMYHU.

Tabmuua 1



g
Kospguumenr | IIokazarens
¢ 114 can
2 4 10 20 40 100 200
C 3aJIeJIaHHOMI 5,1 7,9 12,7 20,7 324 51,3 77,1
TOJIOBOM
€0 cBOOOAHOI 4,1 5,9 8,9 13,9 21,2 34,7 55,6
roJIOBOH

2) Ilepemelienne royIOBBI CBaK Ompeesnsiercs o GopMysie

Hk—

Ed

EE

rae uf - K03(1)(1)I/IL[I/IGHT MEPEMELICHHUS T'OJIOBbI 3a£[eﬂaHHOﬁ CcBau, SaBI/ICHIJ_[I/Iﬁ OT OTHOLICHMUS F & u paBHLIﬁI
B F. 100 1000 10000
0,35 0.23 0,14;

)

rme £ u 7% - COOTBETCTBEHHO MOYIIH YIPYTrOCTH CBau H gedopmaiuu rpynta, KH/m

E
3HaueHne ~ ¢ MPUHUMAETCS PaBHBIM CPEeTHEMY 3HAYEHHUIO OT MTOBEPXHOCTH A0 TIyOouHsI 10 d

3) PacueTHOE COMPOTHBIICHHE KyCTa CBail PH KECTKOM 3aJIeIKe CBan B POCTBEPK OMpeEIeIsieTcs mo hopmysie

HFM = Hnkpp

H

rae ** - 9ucio cmaii;

K . . N .
EE _ 6espasmepHbIil KOd(HUIMEHT B3aMMOICHCTBYS CBaii, IPUBEICHHBIH B Ta61.2.

)

(6)



Tabnuma 2

£
55 11pu paccTostHME MEKTy cBasMU % | paBHOM

Ynero caaii X 3HaueHus KodhPuUIeHTa
3 4 s 6%
4 0,68 0,71 0,80 0,86
9 0,59 0,62 0,71 0,78
16 0,47 0,57 0,65 0,74
20 0,45 0,55 0,64 0,73

4. Ilpu pacuete cBail B HECBSI3HbIX TPyHTaX:

1) Hecymiast ciocoOOHOCTb CBaM Ha TOPU30HTAIBHYIO HArPY3KY ONPEACIISETCS TAKXKE B 3aBUCHMOCTH OT POYHOCTH CTBOJIA CBaM Ha U3THO 10 (opmyiie

rae ¥ - kodUIHEHT TACCHBHOTO GOKOBOTO IaBICHUS IPYHTA, PABHbINA

¥

]

kp = (1+zmn @) f(1-sm p)

H =iy yd’,

- pac4€THOC 3HA4YCHUEC YJICIBHOI'O BECA I'PyHTA (HpI/I BOJOHACBIIECHHBIX I'PYHTaX C Y4€TOM B3BEHIMBAIOUIETO Z[eﬁCTBHH BOZ[I;I), kH/m 5

. N 1
n - Ge3pa3zMepHBI K03PPHUITUEHT, OITpeneIeMbIii 1o Tab.3 B 3aBUCUMOCTH OT 0e3pa3MepHOTO TTOKa3aTems

0

®)

Tab6numa 3



iy
Kosppuumen | Ilokazarens
T '8” TS
cBau
2 4 10 20 40 100 200 400
¢ 3a/IeJIAaHHOMN 3,3 42 6,5 9,1 13,5 23,6 36,5 56,9
TOJIOBOM
€0 cBOOOIHOM 1,6 2,5 4.8 7,4 11,8 21,9 34,8 55,2
TOJIOBOI

2) IlepemerieHre roJoBhI 33€TaHHOM cBau onpenensercs no Gopmyine (5).
3) PacueTHOE compoTHBIICHNE KyCTa CBail onpeaensercs mo ¢popmyie (6) ¢ UCTIONb30BaHUEM Ta0IL.2.

5. l'opu3oHTaNbHOE HEpeMeNIeHHe TPYIIILI 3aeTaHHbIX CBail B YpOBHE ITOJOIIBEI POCTBEpKA B CBSI3HBIX M HECBS3HBIX I'PYHTaX ONPEAENSCTCS II0
dhopmyne

‘ﬁz = RFHLIV'D hl , )

e ©F - K03 HULHEHT NepeMeIleHHs CBall ¢ 3a/1elaHHbIMU TOJI0BAMH, ONPEeIIsIeMblii 110 Gopmyie

Rp =1_KEE‘. (10)

2 . N .
B dopmyme (9) “ ¥ - cpenmss marpyska Ha cBaio B rpymne, kH, a hl_ TOPHU30HTAIFHOE TEPEMEIICHAE OANHOYHON CBaK CO CBOOOIHOMN rOJI0BOH

(M/xH) ipu eqrHIYHOI Harpy3Ke ( H =1), onpenensemoe 1o Gopmyie

Pa1 = fup
H.d
. (11)
u E MR,
3nech P K03 (GUILHEHT IIepeMEeLICHH s TOI0BbI CBOOOJHOM CBal 3aBHCHUT OT F M paBCH:
. 100 1000 10000
B P FE
I 0,50 0,35 0,24
up -

Monk3ysck hopmyoii (9), cieayeT onmpenensaTh TAKOE CPeJHee PacyeTHOE CONpPOTUBIEHHE cBad B Kycre ( ©¥), mpu KoTOpoM obecreumBaeTcs
BBITIOJIHEHHE TpeOoBaHMil 1o nmepeMeneHusM (2) u (5), a Taoke obecrneunBaeTcsi HCOOXOIUMBIN 3amac Mo Hecyliel cocoOHOCTH CBan av :
CBSI3HBIX TPYHTaX - 110 popmyre (3), B HECBI3HBIX TPYHTaX - 1o dopmyie (7).

B




[
6. HenpenupoBaHHOE CONPOTUBIEHHE TIIMHUCTOTO TPYHTA CABUTY (2 ) cileyeT onpeaensTs o jadoparopubM ucnbitanusam (TOCT 12248) wiu B

o [
3aBHCHMOCTHU OT PAaCYETHBIX 3HAUYEHUH XapaKTepUCTUK APEHUPOBAHHOIO CIIBUTA ¥1 ul (I'OCT 12248) o popmyne

cyoigi
Sy < =287 k,
™
cigey T T4
2 (12)
rae - MOMpaBOYHBIH KOX(QHUIMEHT, OMPEEIeMbIi B 3aBUCUMOCTH OT “1 no tabmn.4.
Tabnuua 4
o 20 25 30 35 40
3nauenns - 1 , klla
3HaucHUs 1,2 1,4 1,9 2,2 2,5
Kodpunmenra -
i
IIpu HATHYMH JAHHBIX CTATHYECKOTO 30HIMPOBAHHS BO3MOYKHO TAKKe ONpe/ieleHie HeIPeHUPOBAHHOTO COMPOTHBIEHUS CABATY © 10 dhopmyre
£y =g, f20
u~4e . (13)

HpI/I O9TOM 3HAYCHHUE gc . kH/m , IPUHUMACTCA CPEAHUM JUISL pacCMaTpuBa€MOT0 paC4€THOI'O yJacTKa CBau: IIpU pacy€Te Ha TOPU30OHTAJIbHYIO

Harpysky - OT HOBEPXHOCTH 10 ITyOuHs! 10 d , IIPY OIIPEAEICHUH COIIPOTUBIEHHS 0] HI)KHUM KOHILIOM CBaH - Ha yJacTke 1 d BbILIE U 4 d HIKE
HOJIOIIBBI CBAH.

c
B npakTHueckux pacueTax peKOMEHIyeTcs IPUHUMATh MEHbILIEe 3HaUCHUEe “ W3 onpeeleHHbIX o Gopmyrnam (12) u

(13).

ITPMJIOXXEHHUE JI
Pexomennyemoe

YPOBEHb OTBETCTBEHHOCTU COOPYXEHWUN
(HA3EMHbIX, MOA3EMHbIX U 3ATNMYBJIEHHbIX) B TOPOAE MOCKBE

YpoBeHb OTBETCTBEHHOCTH COOPY>KEHUH XapakTepUCTUKH 3/1aHUI U COOPY>KEHU I

IToBeimenHstii |
- PesepByapsl mis HedpTt u HedTenmpoAaykToB emkocTho 1000 M m
Ooiee;




- I[IpousBoxacTBeHHBIE 31aHuUs ¢ ipoieramMu 100 M u Goree;

- CoopyKeHHsI CBSI3H, B T.4. TCJICBH3HOHHBIC OairHu BeicoTod 100 M u
Ooiee;

- KpbITble cHOPTUBHBIE COOPYXKEHUS C TPUOYHAMY;

- XKusiele 31aHus OBBIICHHOM 3TaXXHOCTH (24 3Taxka u bosee);

- 3Z[aHI/I${ KPYIHBIX TOPTrOBLIX LIEHTPOB, B T.4. KPBITHIX PBIHKOB;

- 3)IaHI/IH y'-{e6HLIX " OCTCKUX NOIIKOJBbHBIX y‘lpe)l():(eHHﬁ;

- 3Z[aHI/I${ 6OJ'H)HI/H_[ " pOAUIIBHBIX TOMOB;

- 31aHus 3peJIUILHBIX YUPEKICHUN U YUpExKIeHUH KyJIbTYpPHO-MacCOBOTO
Ha3HaueHUs (KHHOTEATPHI, TeaTPBl, IUPKH U 1Ip.);

- TonoBHBIE COOpPY)XEHHsS  TCIUIOCHAOXKCHHUS, SHEProCHAOKCHUS,
BOJOCHAOXEHMsT ¥ KaHAJIM3AlM{, WX IIOJBOASAIINE W OTBOJSIIHE
TpyOOIIPOBOIBL;

- KananuzanumoHHble KOJJIEKTOPBI, BOAONPOBOJHbIE MAaruCTpasd, OOLe
KOJUIGKTOPBI TOA3EMHBIX KOMMYHHKAIMH W ApPyrue KOMMYHHKAIHN
KHU3HEOOECIIEUeHHsT TOpofa, MPOXOAAIIME MOA  TPAHCHOPTHBIMH
MarucTpasiMH, B )KHJIOH 3aCTpOHKE WIIM B 30HE BIMSIHUS Ha HUX;

- Kpynsele mop3emMHBIE W TpoYMEe KOMIIIEKCHI, pa3MeIlaeMble B
LEHTPAIbHOH YacTH TOpoja WIM ILEHTPaX ero aJMUHHUCTPATHBHBIX

OKpYTOB;

- HagzemHsble ¥ moa3eMHble KOMILIEKCHI Pa3IMYHOrO Ha3HAYCHUS, B T.4.
rapak, aBTOCTOSHKM, pa3MEllaeMble B MpeJenax KpPacHBIX JIMHHI
TOPOJICKUX MarucTpajiei;

- YHUKaJIbHBIC 31aHUS 1 COOPYIKECHUA,




- OTIeNbHO CTOSIIUE MOA3CMHBIC COOPYKEHHS PA3NHYHOrO HA3HAYCHHS
(B T.4. rapaxu-aBTOCTOSHKH), pa3MellaeMble BHYTPH KBapTalIOB KWJIOH
3aCTPOHKH, C KOJIMYECTBOM dTakel Ooree 3-X.

Hopmansusriii 11

- 3maHMs W COOpPY)XEHHS MAacCOBOTO CTPOMTENBCTBA  (KHIIBIE,
oOIIeCTBEHHbIE, IPOM3BOJICTBEHHBIC, TOPrOBBIE 3[aHUS, OOBEKTHI
KOMMYHAaJIFHOTO Ha3HAYeHHMs, CKIIJCKHE OMEILCHHS U TIp.);

- Viou4HBlE W BHYTPHKBapTalbHBIE CETU IOJ3EMHBIX KOMMYHHKAIMil
Pa3nIU4HOrO Ha3HAYEHUS,;

- OTzenbHO CTOSINNE MOJ3EMHbBIE COOPYKCHUS PA3IMYHOTO HAa3HAYCHMS
(B T.u. Tapa)XHU-aBTOCTOSIHKH), pa3Mell[aeMble BHYTPH KBapTaJOB >KHJIOW
3aCTPOMKH, C KOJMYECTBOM JTaked He Ooiee 3-X, KpOME COOpYKEHH
rpakIaHCKOH 00OPOHEL,

- Ol'lOpLI OCBCUICHHUA TOPOJACKHUX YJIUI U JOPOT,

- BpeMeHHBIe OorpaxacHus TpaHmeﬁ " KOTJIOBaHOB CO CPOKOM CJ'IY)K6I>I
6osee 1 roja, €CJii uX BJIIUAHUE HE CKa3bIBACTCA HaA 3[JaHUS U COOPYKEHUA
0oJiee BHICOKOTO YPOBHSA OTBETCTBEHHOCTH,

- KananuzanmoHHbIe KOJJIEKTOPBI, BOAONPOBOJHBIE MAarMCTpasld, OOLIHe
KOJUIEKTOPBI ~ TOA3EMHBIX KOMMYHUKallMid W JAp. KOMMYHHKAIUU
KH3HEeoOeCTIeueHHsT TopoAa, He TPOXOAAIIAE TMOJ TPAHCIOPTHBIMHU
MarucTpajsiMH, PacIlojOXEHHBIE BHE JXHJIOH 3aCTPOWKA M BHE 30HBI
BIIMSHHS HA HUX;

TTonmxennsii 111

- 3MaHUsI U COOPY)KEHHUSI Ce30HHOTO HJIM BCIIOMOTATEIbHOTO Ha3HAUCHMUS
(Teruuupl, MapHUKH, TOPrOBble MaBWJIBOHBI, HEOOJBIINE CKIaabl Oe3
MPOLIECCOB COPTUPOBKHU M YITAKOBKH H TIP.);

- XKweie noma c 1-3 staxxamu u MOABOAAINNEC KOMMYHUKAIIUN K HAUM;

- Omopbl NPOBOAHOM CBSI3H, ONOPHI OCBEHIEHHUS BHYTPH >KHIIBIX
KBapTaJoB, OTPajbl U Ip.;

- BpemeHHbIe 31aHUS B COOPYKEHHS CO CPOKOM CITY>KOBI /10 5 JIeT;

- BpemeHHbIe orpaxaeHus TpaHIIeil U KOTJIOBAaHOB CO CPOKOM CIIyXOBbI
7o 1 roga, ecnu UX BIMSHHE HE CKa3bIBACTCS HA 3IMAaHHS U COOPYKCHHS
Goiee BHICOKOTO YPOBHS OTBETCTBEHHOCTH.

I[MPUJIOXKEHUE M
Pexomennyemoe




OCHOBHBbIE HEJIMHEAHbIE MOAENWU, NCNOJIb3YEMbIE ONA ONPEQENEHUA KOHTAKTHbIX

HANPSXXEHUA

Knacc mopeneii

OCHOBHEIE MOJCITH

KonTakTHbIC MOICTH

Mopenmun BuHKIEpoBckoro Thma ¢ OZHHUM Kod(QUIHEHTOM OTHOpa,
BEJIMYMHA KOTOPOTO 3aBHCHT OT TIEPEMEIICHHH KOHCTPYKIUH, B T.U.
UJCaIBHO YIPYro-IUIaCTUYECKasi MOJIEIIb;

Mopenu tuna monenu [lacrepHaka ¢ IByMs KO3(Q@HUIMEHTAMH OTIOpA,
BEIMYMHBl KOTOPBIX 3aBUCAT OT TepeMelleHuid u aedopmanuit
KOHCTPYKIIMH;

Hemunetinsie KOM6I/IHI/IpOBaHHI)Ie MOICIIN.

Henunelinple Mosieny MEXaHUKH CILIOLIHBIX CPENl

Monenu HeMUHEHHOH yIIpyTroCcTH, B T.4. THIIEPOOIHIECKasi MOJIEIb;

VYrpyro-miacTrdeckue MOJEIH Ha OCHOBE [e(hOpMaIMOHHOW TeOopHH
IIaCTUYHOCTH;

Yopyro-miacTuyeckue MOJENM Ha OCHOBE MOJEJICH IUIaCTHYECKOro
TCUCHHS,

anyronasmcue N BA3BKOITACTUYCCKUEC MOCIIN.

IMPUJIOXXKEHUE H
Pexomennyemoe

3ABMCMMOCTb BOKOBOI'O IABIIEHUA TFPYHTA
OT NIOPU3OHTAJIbHbIX NEPEMELLEHUA KOHCTPYKLIUU

F

3aBHCHMOCTH OOKOBOTO JIaBJICHUSA I'pYHTa

HepeMelleHU KOHCTPYKIUI i

Ha KOHCTPYKIHU IOA3EMHBIX, 33FJ'Iy6J'[€HHBIX COOpy)KeHI/Iﬁ U TNOATIIOPHBIX CTEH OT IOPU30HTAJIbHBIX

JOITYCKA€TCs IPUHUMATh B COOTBETCTBHUU C KyCO‘{HO-J'IHHefIHOfI ,HHanaMMOfIZ




Pp

/ Pe
Pa

(¥ o Hp + i

e Pa _ axrusnoe JaBJICHUE TPYHTA,

Fo - OOKOBOE JAAaBJICHHUC I'PYHTA B COCTOAHUH ITOKO,

Pr _ naccusmoe JIaBJIEHHE TPYHTA.

3Hak HepeMemeHHﬁ IIPUHAT IMOJIOKUTECIBHBIM ITPU NEPEMEIICHUN KOHCTPYKIMU B HAIIPABJICHUU I'PYHTOBOI'0 MaCCHBaA.

|uI< 0.00055

3HaueHne OOKOBOIO JaBJICHUA I'PYHTaA JOITYCKAC€TCA MPUHUMATh PaBHBIM Fo , €CJIM BBIIIOJIHACTCA YCIIOBHUE |

, Tac H . BBICOTa KOHCTPYKIIUH.

3HaueHre 6OKOBOIrO JAaBJICHUA I'PYHTA JOIMYCKACTCA IPUHUMATh PaBHBIM pq , €CJIM BBIITOJIHACTCS YCIIOBUE

u <u, =0,001H

Tekct AOKYMCHTA CBCPCH 10!
O(l)I/I]_[I/IaJ'H:HOC n3gaHue

M.: I'VII ropona Mockssr "HUAIL", 2003



