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MMHUCTEPCTBO CTPOUTEJIbCTBA
N KAJTAITHO-KOMMYHAJIBHOI'O XO354MCTBA
POCCHNCKOMU OEJIEPAILTNN

CBOJ ITPABHAJI CII 381.1325800.2018

COOPYXEHUSA NOAINIOPHBIE

IIpaBuia npoeKTUPOBAHUA

il

MockBa
Crannaprundopm
2018

IIpexuciioBue
CBeienus 0 cBOjIe MPaBUJI

1 UCITIOJIHUTEJIb - AO «HULL «CtpoutensctBo» - HUMOCII um. H.M. I'epceBanoBa
(Hayuno-uccnenoBarenbCKui, MIPOEKTHO-U3BICKATEIHCKUMA u KOHCTPYKTOPCKO-
TEXHOJIOTUYECKHI MHCTUTYT OCHOBaHM U MMOA3eMHBIX coopykenuit um. H.M. I'epceBanoBa)

2 BHECEH Texnuueckum komuteToM 1o cranaapruzanuu TK 465 «CtpourensctBoy»

3 IIOAI'OTOBJIEH k yTBepxkacHHIO JlenmapTaMeHTOM rpaoCTPOUTENIBHON IEATEIbHOCTU
U apXUTEKTypbl MMHHCTEPCTBA CTPOUTEIHCTBA M IKWUIMIIHO-KOMMYHAJIBHOTO XO3MCTBa
Poccuiickoit ®eneparuu (Munctpoit Poccun)

4 YTBEPXJIEH Ilpukazom MunucrepcTBa CTpOUTENbCTBA U KUIMIIHO-KOMMYHAJILHOTO
xo3siiictBa Poccuiickoit @eneparuu ot 23 uronsg 2018 r. Ne 444/mp u BBeneH B neiicTBue ¢ 24
auBaps 2019 r.

5 BAPEI'MCTPUPOBAH ®enepanbHbIM areHTCTBOM MO TEXHUYECKOMY PETYJIUPOBAHUIO U
metposiorun (PoccranmapT)

6 BBEJIEH BIIEPBbBIE

B cnyuae nepecmompa  (3ameHbvl) unu  OMMEHbl  HACMOAWE20 C800d  NPAGUT
coomseemcmayioujee ygeoomieHue 0Oydem onyOIUKOBAHO 8 YCMAHOBIEHHOM NopsoKe.
Coomsemcmeyrowas ungopmayus, yeeoomieHue U MeKCMbl PAZMeWalomcs makxice 6
UHpOpMayuonHol cucmeme o6We2o NOIb308AHUSA - HA OPUYUATLHOM catime paspabomuuxa
(Muncmpoii Poccuu) 6 cemu Humepnem

COIEPKAHHUE

1 O6nacTh NPUMEHEHHUS
2 HopMaTHUBHEIE CCBUIKH
3 TepMHUHBI B OIIPEJICTICHUS
4 O0111HEe OJIOKEHUS
4.1 O0mue yKa3saHus
4.2 TpeboBauusl K MHKEHEPHLIM M3BICKAHUSIM
5 Buasl MOAMOPHBIX COOPYKEHUM M KOHCTPYKIIUM KPEILJICHUS
5.1 Buabl HOIOOPHEIX COOPYKEHHUH
5.2 Buabl KOHCTPYKIIMH KpEeIICHUS NOIIIOPHEIX COOPYKEHHI
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6 IIpoekTrpoBaHNE OAMOPHEIX COOPYKEHHI
6.1 OOmue ykazaHus
6.2 Harpy3ku 1 BO3JCHCTBUS
6.3 IIpoekTHpOBaHNE MACCUBHBIX M YTOJIKOBBIX HOAIIOPHBIX COOPYKEHHI
6.4 I1poekTHupoBaHye THOKMX HOANOPHBIX COOPYKEHUN
7 IIpoexTpoBaHNE KOHCTPYKIIMM KPEIJICHHUS
7.1 O0uIMe yKka3aHus
7.2 PacueT ¥ IpOESKTUPOBAHUE PACIOPHBIX KOHCTPYKIIHI
7.3 IIpoekTHpOBaHNUE aHKEPHBIX U PA3rpYKaIOIINX KOHCTPYKIMH
8 KoHcTpynpoBaHue MOAIIOPHBIX COOPYKEHUM M KOHCTPYKIIMH KpENaeHUs
8.1 O61IMe yKa3aHus
8.2 KoncTpykTuBHBIE TPEOOBAHUS K IIOAIIOPHBIM COOPYKEHUSIM, IIOTPYKAEMBIM
3a0MBKOMH, BIaBAMBAHUEM, BUOPOIOIPYKEHHUEM, 3aBUHYMBAHUEM U T.II.
8.3 KoncTpykTuBHBIE TPEOOBAHUS K IIOAIIOPHEIM COOPYKEHUIM, BBIIOIHIEMBIM
CII0co0OM «CTEHA B TPYHTED
8.4 KoHCcTpyKTUBHBIE TPEOOBAaHHUS K NOAIOPHLIM COOPYKEHHUSIM, BBIITOJHSIEMbBIM U3
OYpOBBIX cBaii
8.5 KoHcTpykTuBHBIE TPeOOBaHHUS K NOAIMOPHLIM COOPYKEHHUSIM, BBIITOJHSIEMBIM C
NPUMEHEHNEM CTPYHHON TEXHOJOTUU
8.6 TpeboBaHust K KOHCTPYKIUSIM KPENJICHUS
8.7 JlomycTUMBIE OTKJIOHEHUS TOAIMOPHBIX COOPYKEHNHN U VISP KUBAIOIIUX
KOHC ni
9 Oco0EHHOCTH IPOSKTUPOBAHMUS CTEH MOIBAJIOB
9.1 O6uMe yKka3zaHus
9.2 CteHbl IOABAJIOB
9.3 OrpaxxaeHusi KOTJI0BaHOB
10 OcoOGeHHOCTH NPOEKTUPOBAHMUS MOANOPHEIX CTEH TPAHCIIOPTHBIX COOPYKEHUI
11 OcobeHHOCTH NPOSKTUPOBAHMS ITOANOPHBIX COOPYKEHUH B cIEM(DUIECKUX YCIOBUIX
11.1 OcoOeHHOCTH IPOEKTUPOBAHMUS MOANOPHEIX COOPYKEHUN B CEHCMHUYECKUX palioHax
11.2 OcoOeHHOCTH NPOEKTUPOBAHUSI IIPOTUBOONOI3HEBBIX COOPYKEHUI
11.3 OcoOeHHOCTH IPOEKTUPOBAHMUS MOANOPHBIX COOPYKEHUN B VCIOBUIX IIPOSIBIEHUS
KapcToBO-Cy(D(HO3MOHHBIX IPOLIECCOB U Ha MMOAPA0ATLIBAEMBIX TEPPUTOPHUIX
11.4 OcoOeHHOCTH IPOEKTUPOBAHMUS MOANOPHLIX COOPYKEHUN Ha IMIPOCATOYHBIX
IPYHTaAX
11.5 OcoOeHHOCTH NPOEKTUPOBAHMUS MOANOPHEIX COOPYKEHUI Ha CIA0BIX TPYHTAX
11.6 IIpoekTUpOBaHUE C MCIIOJIb30BAHUEM CYIIECTBYIOIIMX MOAMOPHLIX COOPYKEHUHI
12 YyeT BIUSHHS CTPOUTEILCTBA MOAIOPHOI0 COOPYIKEHHNS Ha OKPYKAFOIIYIO 3aCTPOHKY,
reoTEXHUYECKUI MOHUTOPUHT
IIpunoxenne A OcHOBHBEIE OYKBEHHBIE 0003HAYEHUS
IIpunoxenue b I'eoTexHnuyueckue KaTeropuu
IIpunoxenne B CocraB HHKEHEPHO-T€OJIOTHYECKMX U3BICKAHUMI
IIpunoxenne I' TUIIBI NOATOPHBIX COOPYKEHUM, KOHCTPYKIIMNA KPEIJIEHUS U 00JIACTH UX
[IPUMEHEHUS
IIpnnoxxenne JI OnipeneneHne CUIbl IPEIeTbHOr0 COIIPOTUBIIEHHUS CIBUTY Ha KOHTAKTE
KOHCTPYKIIMH C TPYHTOM
IIpunoxenne E Metoasl onpeAeacHUs JaBISHUS TPYHTA Ha IMMOAIOPHOE COOPYKEHNE
IIpunoxenne XK PacueT J0IIOJHUTENBLHOTO JABJICHHS T'PYHTA Ha ITOJIIOPHBIE COOPY KEHUS,
BO3HHUKAIOIIEr0 P VINIOTHEHUH I'PYHTA 00OpAaTHOM 3aCBIIKHU
[Ipunoxenne M AHaauTHYECKHE METOALI pacyeTa TMOKHMX HOAIOPHEIX COOPYKEHUN
IIpunoxenne K OnpeneneHue yCHINH B pACHOPHBIX KOHCTPYKIIMSIX OT TEMIIEPATYPHBIX

BO3JCHCTBUM
Tlpunoxenue JI Pacuet nmpeaeabHOro CONMPOTUBIIEHNS TDYHTOBBIX aHKEPOB
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IIpunoxenue M KpyTusHa OTKOCOB U CKJIIOHOB
Bubsmorpadus

Beenenne

Hacrosmuit cBoj mpaBui pa3paboTaH ¢ yueToM TpeOoBaHU# (enepantbHbIX 3aKOHOB OT 27
nexabps 2002 r. Ne 184-P3 «O TexHudeckoMm perynupoBanum» [1], ot 29 nexadbps 2004 r. Ne
190-®3 «I'pamocTpoutenbHblii kojgekc Poccuiickoit deneparun» [2], oT 30 nexadps 2009 r.
Ne 384-D3 «TexHn4yeckuid periiaMeHT 0 0e301MacHOCTH 3JaHUI U COOPYKEHUI» [3] U COmepKUT
OCHOBHBIE  TIEOTEXHMYECKHE TpeOOBaHMS, KOTOpble JOJKHBI  COOJIOAATHCS — MPHU
MIPOCKTUPOBAHUH, pacyeTe, KOHCTPYMPOBAHHWU HOBBIX U PEKOHCTPYHUPYEMBIX MOIANOPHBIX
COOPYKEHHI, CTE€H MOABAJIOB, OTPAXKICHUI KOTJIIOBAHOB M TPaHIIEeH pa3InyHOrO Ha3HAUCHUS,
a TaK)Ke KOHCTPYKLUUN UX KPEIUIEHHUSL.

CBon mpaBuwsl BBINOJHEH aBTOPCKUM KoJuiekTuBoM AQO «HUILL «CtpoutenscTtBo» -
HUUNOCII um. H.M. I'epceBanoBa (kann. TexH. HayK .B. Konvioun, xaua. TexH. Hayk /[.E.
Pazsooosckuti - pykoBomuTenu Tembl; HHXK. B.A. Kumatikuw; unx. P.U. Yepnos -
OTBETCTBEHHbIE HCIOJNHUTENU; KaHl. TexH. Hayk C.B. Kypumno, kaHja. TexH. HayKk B.[.
@edoposckuil, Kaua. TexH. HayK X.A. [owcanmumupos, kaua. TexH. Hayk M.JI. Xonmanckuil,
KaHJ. TexH. HayK @.D. 3exnues, kaua. TexH. HayK B.K. Koeaii; unx. P.YA. Konoeanos, b.E.
Kynvoayxuii, E.B. Yenuxosa, C.A. Jlunok, /I.A. Buykos, A.b. Ilampukees) Tpu y4aCTHH
Hayuno-uccnenoBarenbckoro nentpa «Tonnenn u merpononurens» (AO LHHHUUC) (kann.
TexH. HayK E.B. Il]exyoos, U.M. Manvur); C.O. 3ece, JI.C. Kontoxos, H.A. Carmun, I1A.
Manunun.

CBOJ ITPABUJI

COOPYXKEHUA ITOAITIOPHBIE
IIpaBu/1a NpoeKTHPOBAHNSA

Retaining structures. Design rules

JaTta BBeaenus - 2019-01-24
1 ObsacTh NpUMeHeHHs

Hacrosimuii cBOJ mpaBuil yCTaHABIMBAE€T OCHOBHBIE TPeOOBaHMSI K IMPOEKTHPOBAHUIO
HOBBIX U PEKOHCTPYUPYEMBIX TMOAMOPHBIX COOPYKEHUH, CTEH TIOJBAJIOB, OTPaKICHUI
KOTJIOBAHOB M TpaHIICH (Jajee - IMOAIMOPHBIC COOPYKEHHsS), a TaKKe KOHCTPYKIUH WX
KpEIICHU .

HacTosmmii cBoa mpaBui HE pacmlpocTpaHsIeTcsl Ha MPOSKTUPOBAHUE THAPOTEXHUYECKUX
COOPYXEHHM, MOJMOPHBIX COOPYKEHHI, BO3BOJMMBIX HAa MHOTOJETHEMEP3JbIX T'PYHTax, a
TaKk)Ke COOPYXKEHHH, MPOEKTHUPYEMBIX C WCIOJIb30BaHUEM apMHPOBAHHBIX TPYHTOB U
ra0MoHOB.

2 HopmaTHuBHBIE CCHLIKHU

B Hacrosimiem cBoje mMpaBui HCHOJIB30BaHbl HOPMATHBHBIE CCHUIKM Ha CJEIyHOIIHMe
JIOKYMEHTBI:

['OCT 12248-2010 T'pynTthl. MeTonbl J1aOOpaTOPHOTO OINpPEAETEHUS XapaKTEPUCTUK
IPOYHOCTHU U JePOPMHUPYEMOCTH

['OCT 20522-2012 I'pyHThl. MeTOBI CTaTUCTUYECKON 00paOOTKH Pe3yaIbTaTOB UCIBITAHUI

['OCT 21153.2-84 Tloponsl ropuble. MeToasl OmpejaeieHus Mpeaesia MPOYHOCTU MpU
OJTHOOCHOM CXKaTHUH

['OCT 25100-2011 I'pyuTsl. Knaccudukarms
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['OCT 27751-2014 HaneXHOCTh CTPOUTEIBHBIX KOHCTPYKIIMHA W OCHOBaHHM. OCHOBHBIC
MOJIOKCHHS

['OCT 22733-2016 TI'pyntei. Meroa maboOpaTOpPHOTO OMpEASICHUS MaKCUMaJIbHOU
IUIOTHOCTH

I'OCT 28985-91 IMopoxast ropHbie. MeToa onpenencHus AepOpPMAIIMOHHBIX XapaKTEPUCTHK
IPU OJTHOOCHOM CXKaTHUU

I'OCT 31937-2011 3panuss u coopyxenus. IlpaBuna oOcnenoBaHWsT ¥ MOHHUTOPHHTA
TEXHUYECKOTO COCTOSHHS

['OCT P 53629-2009 HInyHT ¥ HIMyHT-CBAaW W3 CTAJIBHBIX XOJOAHOTHYTHIX MPOQUICH.
TexHu4eckue ycioBus

['OCT P 56353-2015 I'pyntsl. MeTonbl 1a00paTOPHOTO OIMPEACICHHUS TUHAMUYECKHX
CBOWCTB IUCIEPCHBIX TPYHTOB

CIT 14.13330.2014 «CHull 1I-7-81" CTpouTenscTBO B ceiicMHYECKHMX paiioHax» (c
u3MeHenrem Ne 1)

CII 16.13330.2017 «CHull 11-23-81" CrasbHbie KOHCTPYKLIUW»

CI120.13330.2016 «CHull 2.01.07-85" Harpysku u Bo3eiicTBIS

CIT 21.13330.2012 «CHull 2.01.09-91 3pganus u coopyxeHHs Ha HoapadaThIBA€MbIX
TEPPUTOPHSAX U MPOCATOYHBIX TPyHTaX» (C u3MeHeHueM Ne 1)

CII 22.13330.2016 «CHulI 2.02.01-83" OcHoBauus 3naHuit 1 COOPYKEHHI»

CII 23.13330.2011 «CHulI 2.02.02-85" OcHOBaHHS THAPOTEXHUYECKHUX COOPYKEHHID» (C
usmeHeHreM Ne 1)

CI124.13330.2011 «CHuII 2.02.03-85 Cpaiinbie hyHaaMeHThI» (¢ n3MeHeHneM Ne 1)

CII 25.13330.2012 «CHull 2.02.04-88 OcHoBanus u (pyHAaMEHTHI Ha BEYHOMEP3JIBIX
rpyHTax» (¢ u3meHeHuem Ne 1)

CI128.13330.2017 «CHulI 2.03.11-85 3ammuTa cTpOUTENbHBIX KOHCTPYKLIUNA OT KOPPO3HH

CI1 35.13330.2011 «CHulI 2.05.03-84" MocTsl u Tpy6bI» (¢ n3menennem Ne 1)

CII 43.13330.2012 «CHulI 2.09.03-85 Coopy:keHus TPOMBILIUICHHBIX MPEANpUiTU» (C
nu3meHeHreM Ne 1)

CIl 45.13330.2017 «CHull 3.02.01-87 3emisiHble COOpPY)XEHHUS, OCHOBAHUS U
byHIaMEHTBI

CI146.13330.2012 «CHuII 3.06.04-91 Mocts! u TpyObI» (¢ n3MeHeHusimu Ne 1, 3)

CII 47.13330.2016 «CHull 11-02-96 WmxeHepHBbIe W3BICKAHHUS ISl CTPOUTEIIHCTBA.
OCHOBHBIE MOJOKEHUS

CIT 63.13330.2012 «CHulIl 52-01-2003 BberoHHBIE M >XK€I€300€TOHHBIE KOHCTPYKIUH.
OcHOBHBIE TIOJOXKEHHSD» (C M3MeHeHusMHu Ne 1, 2, 3)

CII 71.13330.2017 «CHuII 3.04.01-87 N30as11MOHHBIE U OTAEIOYHBIE TOKPBITUS»

CIT 72.133330.2016 «CHull 3.04.03-85 3ammra CTpOMTENIBHBIX KOHCTPYKLIUH H
COOPYKEHHUH OT KOPPO3HH»

CII 116.13330.2012 «CHull 22-02-2003 MuxeHepHas 3amiuTa TEPpPUTOpPUH, 3MaHUN U
COOPYKEHHH OT OTMACHBIX T€OJIOTHUECKUX MPorieccoB. OCHOBHBIE MTOJIOKEHHSI

CIT 120.13330.2012 «CHull 32-02-2003 MeTtpomnonuteHb» (¢ uamMeHeHussMu Ne 1, 2)

CIT 122.13330.2012 «CHull 32-04-97 ToHHeNN Xee3HOIOPOKHBIE U aBTOJIOPOIKHBIE) (C
u3MeHeHrem Ne 1)

CIT 131.13330.2012 «CHull 23-01-99" CTpountenbHas KITUMATOIOTH» (C H3MEHEHHUSIMU No
1,2)

CI1 248.1325800.2016 Coopyxenus noazemusle. [IpaBuina npoeKTUpOBaHUs

CII 249.1325800.2016 KommyHnukanuu noazeMHusle. [IpoekTnpoBaHue U CTPOUTEIBCTBO
3aKPBITBIM U OTKPBITHIM CIIOCOOaMU

CII 291.1325800.2017 KoHcTpykuMH TIpyHTOLEMEHTHBIE apMupoBaHHble. [IpaBuia
IPOCKTHPOBAHUS

CII 305.1325800.2017 3nanus u coopyxeHus. llpaBuna npoBeneHHs] T€0TEXHUYECKOTO
MOHHUTOPHHTA MPH CTPOUTEITHCTBE
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[Ipumeuanue - [Ipu mMOIB30BaHUM HACTOSIIMM CBOJOM IIPaBMJ LEJIECOOOpPAa3HO INPOBEPUTH JCHCTBHUE
CCBUIOYHBIX JIOKYMEHTOB B HH(OPMAIMOHHOM cuUcTeMe OOIIero IOJb30BaHMS - Ha OQHULMAIBHOM calTe
(enepanbHOTO OpraHa UCIIOIHUTEIBHON BIIACTH B cepe CTaHAAPTU3AIMY B CETU MIHTEPHET MK 10 €XXEroJHOMY
nHpopManmoHHOMY yKa3arenmto «HalmoHanbHBIE CTaHAAPTHI», KOTOPBIH OIMYyOIMKOBAaH MO COCTOSHHIO Ha 1
SHBapsl TEKYyLIEro TIoja, W MO BBIIYCKaM €XeMecSdHoro HH(opManmoHHOro ykaszarens «HammonambHbIe
CTaHZAAPTHD» 3a TeKyIHi ro. Ecim 3aMeHeH CChUTOYHBIN JOKYMEHT, Ha KOTOPBIi JaHa HEaTHPOBAaHHAS CCBIIKA,
TO PEKOMEH/YETCSI HCIIOIb30BATh JEHCTBYIOILYIO BEPCHIO 3TOTO JOKYMEHTA C YUE€TOM BCEX BHECEHHBIX B IaHHYIO
BEPCUI0 HM3MEHEHUH. EcnM 3aMeHEH CChUIOYHBIM JOKYMEHT, Ha KOTOPBIA JaHa IaTUPOBAaHHAs CCBUIKA, TO
PEKOMEHAYETCS CIOIb30BaTh BEPCUIO 3TOTO JOKYMEHTA C yKa3aHHBIM BBIIIE TOJIOM YTBEPXKIACHUS (IPHHSATHSA).
Ecnu nocne yTBepaAeHUs HACTOSAIIEr0 CBOJA MPAaBUJ B CCBIOYHBIN TOKYMEHT, Ha KOTOPBIH laHa JaTUpOBaHHAs
CCBUIKAa, BHECEHO H3MEHEHHUE, 3aTparuBarolliee IOJOXKEHHE, Ha KOTOpOe JaHa CChUIKA, TO 3TO MOJO0XEHUe
pPEKOMEHAyeTCsl IPUMEHSTh 0e3 ydeTa JaHHOTO M3MEHEeHHUs. EciM cChUIOYHBIH TOKYMEHT OTMEHEH 0e3 3aMeHBI,
TO MOJIOXEHUE, B KOTOPOM JaHa CChIJIKA Ha HEro, peKOMEHAYeTCs MPUMEHATh B YacTH, HE 3aTparuBaroliel 3Ty
ccbutky. CBeqieHus1 0 AEHCTBUU CBOAOB IIPaBWII Lieecoo0pasHo mpoBeputs B denepaibHOM HHPOPMALIMOHHOM
(oHze cTaHIapTOB.

3 TepMuHBI U onpeieIeHUs

B nacrosimem cBoae npasuil npumeHeHsl TepMuHbl o CIT 22.13330, a Takxke cieayroume
TEPMUHBI C COOTBETCTBYIOUIMMH OTIPEICIICHUSMHU:

3.1 akTuBHOe naBjeHHe: MuHHMaTbHOE OOKOBOE JaBJIEHHE TPYHTa Ha MOIIOPHOE
COOpYKEHHE, peali3yeMoe IIPH €ro CMEIEHNH OT IPYHTA.

3.2 BpeMeHHBIH T'PYHTOBBIii aHKep: ['pyHTOBBIIi aHKEp C rapaHTHPOBAaHHBIM CPOKOM
CILy’kObI MEHEE JBYX JIET.

3.3

reorexnnyeckuii MoHMTOpUHI: Komiiekc paboT, OCHOBaHHBI Ha HATYPHBIX
HaOJIOACHUSX 32 MOBEICHUEM KOHCTPYKIIMI BHOBH BO3BOJMMOTIO MJIM PEKOHCTPYHUPYEMOTO
COOpPY’KEHHMsI, €r0 OCHOBAHHUS, B T.4. TPYHTOBOTO MAacCHBa, OKPYXAIOUIETO (BMEIIAIOLIETO)
COOPYKEHHE, U KOHCTPYKIIMI COOPYKEHUI OKPYKAKOIIEH 3aCTPOMKH.

[CIT 305.1325800.2017, myHkr 3.5]

3.4 rpynToBbIii aHkep: KOHCTPYKTHBHBIN 3JI€MEHT, CIIOCOOHBIH BOCHPUHUMATH TOJBKO
BBIZICPTUBAOIINE YCUIIMS, IIEPEIaBACMbIE HA OCHOBAHUE.

3.5 naBienue rpyHTa B mokoe: bokoBoe NaBieHHE TPYHTa HA MOAMOPHOE COOPYKEHHE,
peanu3yemMoe Ipu OTCYTCTBHM €r0 CMEILUEHHM U COOTBETCTBYIOLIEE NPUPOJIHOMY 3HAUECHUIO
OOKOBOTO JABJICHMS.

3.6 3ajesqKka NOANOPHOIO COOpYXeHUusi (3agenka): YacTb KOHCTPYKIMH THOKOTO
IIOATIOPHOTO COOPYKEHUs, PACIIOJIOKEHHAs! HUKE OTMETKH JKCKaBalluy I'PyHTA.

3.7 3aKoJi: BbIXoJsmuii Ha MOBEPXHOCTh PA3phIB CIUIONIHOCTH TPYHTOBOTO MAacCHBa B
OKPECTHOCTH MOATIOPHOTO COOPYKEHMSI, 00pa30BaBLINIICS BCIEACTBHE J1eOpMalliy TPyHTA.

3.8

u3BjeKaemMblii aHkep: ['pyHTOBBI aHKep (BpPEMEHHBIN), KOHCTPYKLHS KOTOPOTO
II03BOJISIECT U3BJIEYD €r0 TAT'Y IMOJHOCTBIO U YACTUYHO.
[CI145.13330.2017, pa3men 3]

3.9 koHcTpykuum KpemjeHusi: KOHCTPYKTHBHBIE JJIEMEHTBI, O0OECIICYHBAIOIIHEC
KECTKOCTh U YCTOMYHMBOCTH TOJIOPHOTO COOPYKEHUS (pPACIIOPKU, aHKEPHI  T.I1.).

3.10 3apgenka ankepa (KopeHsb): HacTh TpyHTOBOTO aHKepa, oOecIieunBaroas nepeaaqy
BBIJICPTUBAIOIIETO YCUIIUSA OT COOPYKEHHUSI HA TPYHTOBOE OCHOBAHHUE.

3.11 matemaTnyeckas (pacueTHas) MoaesIb: MoJieib, OTpaXkaromniasi OCHOBHBIC CBOMCTBA
HaTYpHOT'O MPOTOTHINA, UACATU3UPYIOIIAs €ro MOBEICHNUE M0l Harpy3KaMu U BO3JEHCTBUSIMHU
" MMO3BOJIAOIIasA ¢ U3BECCTHBIMU YIIPOIICHUAMMU BBIITIOJHHUTD ITPOTrHO3 3TOT'0 MOBCACHUS.
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3.12 orosoBok aHkepa: Yactb TpPyHTOBOIO aHKepa, IepeAaromias Harpy3Ky oOT
AHKEPYEeMOTO COOPYXEHHsI Ha aHKEPHYIO TATYy, OOeCIeUYHBAmomas 3aKkperyieHHe |
BO3MOXXHOCTh HATS>KEHUSI TPYHTOBOTO aHKepa.

3.13 maccuBHOe naBjeHue: MakcumanbHOe OOKOBOE JABICHHE T'PyHTa Ha IOATIOPHOE
COOpYKEHHE, peau3yeMoe IIPH €ro CMEIICHUH Ha TPYHT.

3.14 moamopHoe coopy:kenue: COOpyKEHHE WIM KOHCTPYKIHUS, BBIMOTHICMAS IS
BOCTIPUATHS TOPU30HTAJILHOTO NIABJICHHS WM YAEpKaHWUsS TPyHTa MPU Mepernaje BBICOTHBIX
OTMETOK, MOXXET OBITh CaMOCTOSITEIbHBIM COOPY)KEHHEM WM CIY)KUTh YacThl0 OOBEKTa
KalUTaJIbHOIO CTPOUTENILCTBA.

3.15 mocToAAHHBIN I'PYHTOBBI aHKep: ['pyHTOBBIN aHKEp C TapaHTUPOBAHHBIM CPOKOM
CIIy’kObI HE MEHee CpOKa CIIy>KObl aHKEpYeMOTr0 COOPYKEHHS U HE MEHEE JIBYX JIET.

3.16 mo3TanHble (MOCTaaMiiHbIE) pacyeThbl: PacueTpl, YYWUTHIBAIOLINE pPEATHHYIO
MOCJIE0BATEIHLHOCTh BO3BEACHUS COOPY)KEHUSI C BKIIIOUEHHEM B PaCUETHYIO MOJEIb U (HJIN)
UCKJIIIOYEHUEM U3 HEE HEKOTOPBbIX 3JEMEHTOB M HAarpy3oK, BIMSIOIIMX HA HAIpPSHKEHHO-
ne(OpMUPOBAHHOE COCTOSIHUE COOPYKEHHSI U OCHOBAHUS.

3.17

NPOEKTHAsA CUTYaUMs: YUYUTHIBACMBIA IIPU IPOECKTUPOBAHUMU U PACUETE COOPYKECHUS
KOMIUIEKC HamOoJjee HeOJaronpUsITHBIX YCIOBHUM, KOTOPbIE MOTYT BO3HUKHYTH IIPU €rO

BO3BEICHUU U IKCIUTyaTalUH.
[CI1248.1325800.2016, myHKT 3.1.24]

3.18

NPOEKTHBIN ClleHAPHUIi: YUUTHIBaeMbIH MPH MPOCKTUPOBAHUU U PACUETE COOPYKEHHS
KOMILIEKC Hauboee HeOJIaronpusATHBIX 1oCJIe10BaTENbHOCTEN U3MECHEHUS
B3aMMOCBSI3aHHBIX MPOCKTHBIX CUTYaLUH, KOTOPbIE MOT'YT BO3HUKHYTb IIPH €T0 BO3BEICHUN
U DKCIUTyaTalluH.

[CIT248.1325800.2016, myHkr 3.1.25]

3.19 Tara ankepa (cBoGoaHasi qumHA): YacTh aHKepa, CBSI3BIBAIOIIAS KOPEHb aHKEpa C
MOJIMIOPHBIM COOPYKEHUEM.

4 O0mue MoJI0KEeHHUs
4.1 O0mue ykazaHus

4.1.1 TlonoxeHus: HACTOSIIETO CBOJA IPAaBHJI OCHOBAHbI Ha TPeOOBAHMSX K MOJIHOTE U
Ka4eCTBY HCXOJHBIX [JaHHBIX JUISI NPOEKTHPOBAHUS, KBATM(PHUKALMU HCHOIb3YIOLIETO
HAaCTOSIIIMM CBOJ IIpaBWJI IEpCOHaNa, KadeCTBY M IIOJHOTE MAaTepHAIOB W3BICKaHUM,
a/IeKBaTHOMY BBIOOPDY KOHCTPYKTHBHBIX CXEM, CIIOCOOOB YCTpOIlcTBa M MaTepuaos,
HCITOJIb30BAHNIO COOTBETCTBYIOIIUX METO0B PacyeTa, yCTaHOBIECHUIO METOI0B KOHTPOJIS IIPH
U3TOTOBJICHUM KOHCTPYKLUH, MPOM3BOJCTBE CTPOMUTEIBHBIX pabOT M HSKCIUTyaTaluu
COOpPY’KEHMSI, BBIIIOJHEHUIO HA/130pa U T€OTEXHUYECKOTO MOHUTOPHUHTA.

4.1.2 Ilpu npoeKTUPOBAaHUH NIOAIIOPHBIX COOPYKEHUH CIIEyeT NIPEAyCMaTpUBaTh PELLIEHUS:

- obecreyuBarole Ha/leKHOCTh, JOJITOBEYHOCTh M HKOHOMHUYHOCTH Ha BCEX CTaJUsIX
CTPOMTENBCTBA U IKCIUTYaTallud B COOTBETCTBUU CO CPOKOM CITY>KOBI COOpPYKEHHS;

- o0ecrneyuBarole COXPAaHHOCTb M  0€30MacHOCTh AKCIUTyaTalli  COOPY>KEHUMN
OKpYKarOILEH 3aCTPOUKHU;

- HE JOMYCKAIoIWe IPEBBINICHUS MPEIEIbHBIX JONYCTUMBIX BPEIHBIX BO3JACHCTBHN Ha
HKOJIOTUYECKYIO CUTYALUIO.

[Ipu BBIOOPE TPOEKTHBIX PEHICHWH CIIEIyeT OICHHBAaTh COTMOCTABUMBIM  OIBIT
CTPOMTENBCTBA, B IIEPBYIO OUYepe/ib Ha OIM3IIeKALINX TUIOMIAIKaX.
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4.1.3 IIpu npoeKTUPOBAaHUU MOAMOPHBIX COOPYKEHHH CIEAYET YUYUTHIBATH HE TOIBKO MX
BIMSHUE Ha CYIIECTBYIOLIUE COOPY)KEHHS M KOMMYHHUKAllMM, HO U BO3MOXXHOE BIIUSHUE
OKpY’Karollel 3aCTPOUKH U TOPOJICKON HHPPACTPYKTYPhI Ha IPOEKTUPYEMOE COOPYKEHHUE.

4.1.4 Ilpu npoeKTUPOBAHUU MOAIIOPHBIX COOPYKEHUN CIIETYET YUUTHIBATh:

- TUHAMHYECKHE BO3JICHCTBUS OT HA3€MHOTO U MO/I36MHOI'O TPAHCIIOPTA;

- HE0OXOIMMOCTh CHOCA CTapbIX CTPOCHUI Ha IUIOIIAJKAaX CTPOUTEIbCTBA;

- He0OXOIMMOCTh Pa30OPKU CTAPbIX MOJI3EMHBIX COOPYXKEHUI U (PYyHIaMEHTOB;

- HEOOXOJIMMOCTh PEMOHTA, BEIHOCA U MEPEKIIAJIKU MOI36MHBIX KOMMYHUKAITU;

- BOBMOXHOCTh aBapUMHBIX YT€UEK U3 BOAOHECYIIUX MOA3EMHBIX KOMMYHUKALIU;

- HE0OOXOIMMOCTb ITPOBEICHUS APXEOJIOTUYECKUX U3BbICKAHUI;

- He0OXOIMMOCTh PEKOHCTPYKIIMH WU YCUIICHUS OKPYXKAIOIIeH 3aCTPOMKH.

4.1.5 Tlpm TPOEKTHUPOBAHWUHU TOAINOPHOTO COOPYXKEHHS HEOOXOIUMO YYHMTHIBATH €ro
FEOTEXHUYECKYI0 KaTeropHuio, KOTOpas OIpeAensieTcsi B 3aBUCUMOCTH OT  ypPOBHS
OTBETCTBEHHOCTH M CJIOXHOCTH OOBEKTa B I€JIOM, a TaKXKe€ CII0)KHOCTH HHYKEHEPHO-
re0JIOTUYECKUX YCIOBUH IIIOIMIAKN CTPOUTENHCTBA.

YpoBeHb OTBETCTBEHHOCTH IOJNOPHOTO COOPY)KEHUs CIEAyeT YCTaHaBIUBaTb B
coorBerctBud [2], [3] u TOCT 27751.

['eoTeXHUYECKYI0 KAaTEropuI0 MOANOPHOIO COOPYKEHHUsl CJIEeAyeT YCTaHaBIMBaTh B
coorBercTBUM ¢ Tabauuei 4.1 CII122.13330.2016.

4.2 TpeOoBaHMA K MH:KEHEPHBIM H3bICKAHUSIM

4.2.1 VnxxeHepHble M3BICKAHUS JUIsl POCKTHUPOBAHUS MOAMNOPHBIX COOPYXEHUH Clieayer
IPOBOAMTH B cooTBeTcTBUU ¢ Tpeboanusamu CII 47.13330, 'OCT 25100, CII 22.13330, CII
24.13330, CIT 120.13330, CIT 122.13330 1 HaCTOSIIETO Moapa3ena.

4.2.2 VmxeHepHbIe M3BICKAaHUS JIOJDKHBI IUIAHUPOBATHCS Ha OCHOBAHWM TEXHHYECKOTO
3aJlaHUs, B COOTBETCTBHU C KOTOPBIM pa3pabaThIBAETCs MPOrpaMma U3bICKaHU.

4.2.3 TexHuveckoe 3aJaHue U IPOTPaAMMy HH)KEHEPHBIX U3BICKAHUH IJIsl TPOSKTHPOBAHHUS
U pacueTa NOJNOPHBIX COOPYKEHHH ClIeyeT COCTaBIsATh C YYE€TOM YpOBHSA HX
OTBETCTBEHHOCTH M HMX reorexHuueckod kareropuu (cMm. 4.1.5). Mcxonanele naHHBIE IS
COCTaBJIEHUS] TEXHMYECKOI'O 33JaHUs M MPOrpaMMbl WH)XEHEPHBIX H3BICKaHUH clexyer
INPUHUMATD B 3aBUCUMOCTH OT T€OTEXHUYECKON KaTeropruu MPOEKTUPYEMOTO COOPYKEHHUS:

- JUI TEOTEXHUUYECKUX Kareropui 1 u 2 - apXMBHbIE U3BICKaHMS, a MPU UX OTCYTCTBUHU -
npeBapUTeNIbHbIC N3BICKAHUS;

- JUI TEOTEXHUUYECKON KaTeropuu 3 - mpeBapuTebHbIe H3bICKAHUS.

IIpumeuanue - B Xxoae mnpenBapUTENbHBIX H3BICKAHUN CIEAYeT HU3YyYUTh HCTOPUI0 HCIOJB30BaHUS
TUIOLIAJIKK TIPOEKTUPYEMOTO CTPOUTENBCTBA W IPHJIETAIONIEH TEPPUTOPUH, BBISBUTH BO3MOXHBIE (DOPMBI
TEXHOT'€HHOTO BO3/ICHCTBUSI Ha T'€OJIOTHYECKYIO CpEey: MOrpeOCHHbIH penbed, TEeXHOI€HHbIE BKIIOYCHUS,
Te0JIOTUYECKOE CTPOEHHE IUIOMIAJKH, OMACHBIE TIEOJOTMYECKHE TIIPOLECCHh, OO0JIAcTH  3arpsi3HEHUs,
9KCIUTyaTUpyeMble U 3a0pOIlIeHHBIC IMOJ3EMHBIE COOPYXCHHS M KOMMYHHUKAI[NH, JEMOHTHPYEMBIE B XOJI€
CTPOUTENBCTBA COOPYIKEHHS, UX (DYHIAMEHTHI U MOJ3EMHBIE YaCTH U TIp.

4.2.4 O06beMBbl U COCTaB MHKEHEPHBIX M3BICKAHUN CIIeyeT yCTaHaBIMBATh B MpOrpamMme
M3BICKaHUH, YIUTBIBAS YKa3aHU PUIIOKEHUS B.

4.2.5 VicxoaHble TaHHbIE I pa3pabOTKH MPOEKTa MOAMOPHBIX COOPYKEHHUH JTOKHBI OBITH
aKTyaJIbHbl HA MOMEHT IMpoeKkTupoBaHus. Heo0XoauMoCTh akTyanu3aui HCXOJHBIX JaHHBIX
ClenyeT IpOBEpATh [0 Haudajga IPOCKTUPOBAaHUSA B 3aBUCHUMOCTH OT TE€OTEXHUYECKOH
KAaTerOpUM M PACHOJIOKEHHSI IMPOCKTUPYEMBIX MOJIIOPHBIX COOPYKEHHIM B COOTBETCTBUHU C
tabnumeit 4.1.

Tabnauna 4.1 - Cpoku akTyanu3allMd WHXEHEPHBIX H3bICKAHUM ISl MPOEKTHPOBAHUS
MOJIIOPHBIX COOPYKEHUM

HKCHEPHO-T'COJIOTUICCKUEC ISl TEOTEXHUYECKOM KaTeropuun 1- 6CCCp0‘IHO, HO He 0oJjiee 3 JIeT B 4acTu JaHHBIX|
[M3bICKaHU A 10 YPOBHIO IOA3CMHBIX BOJ;
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U1t reOTeXHUYECKO! KaTteropuu 2 - He Gosee 3 JeT;

U1t reoTexHUUecKoit kaTeropuu 3 - He Oosee 3 set, HO He Oonee 1 rona B 4acTH
ITaHHBIX 0 YPOBHIO NOJ3EMHBIX BOJ

[‘eomomocHOBa (MHXEHEpHadA[S JeT BHE TOPOAOB M TOCENCHUH IIpU OTCYTCTBHM B YKa3aHHBIN CpPOK|
dpoBast MO/IEJIb{X03SIHCTBEHHOH eATEeNbHOCTH Ha TEPPUTOPUHU NIPEAIOIAraeMOro CTPOUTENIBCTBA U
MecTHOCTH - UTIMM) B 30HE €T0 BIUAHUSA,

2 rosia - B OCTaJIbHBIX CIIydasx

PesynpTaThl  TEXHMYECKOIO[3 rojga Uil COOPYXEHUH, HMMEIOIIUX KaTeTOPUI0 TEXHUYECKOro COCTOsSHHA |
oOcnenoBanus  3xaHuil  w(HopMaTuBHOe) wiH 11 (paborocnoco6Hoe);

COOPYIKEHHUI 1,5 rona s coopysxenunit kareropu I11 (orpannuenHo-padoTocrnocobHoe) wim [V
(aBapuiiHOE)

IIpumMeyanus

1 IIpu npoekTUPOBaHUH MOJMOPHBIX COOPY>KEHUM, PAaCIION0KEHHBIX Ha PACCTOSIHUU MEHee 3 M OT
CYLLIECTBYIOIIUX COOPY>KCHUM, HE MOIJIEKAILUX IEMOHTAXKY, a TAKXKE MOMJIEKAILUX JEMOHTAXKY [IPU HATTUUUU Y
HIX [T0J36MHOW 9acTh WK (yHAaMEHTOB, BHE 3aBUCUMOCTH OT cpoka aaBHocTH MIIMM no Hauana
[POEKTUPOBAHHS HEOOXOIUMO BBIHECTH OCH NPOEKTHUPYEMBIX IIOANOPHBIX COOPYKEHUH B HATYPY U YKa3aTh UX
Ha IIIMM.

2 Kareropuu TeXHH4ECKOTO COCTOSTHHS COOPYKEHUH MIPUBEJEHBI B COOTBETCTBUH ¢ IpunoxkenueM JI CIT
22.13330.2016.

3 Ilpm aKkTyanu3alyy paHee BHINOJHEHHBIX PE3yIbTaTOB 00CIIEOBAHUI CIIEAyET MIOBTOPHO OTPEEISATh
KaTErOPUI0 TEXHUYECKOTO COCTOSIHUS COOPYKEHHUM.

S Buabl NOANOPHBIX COOPYKEHUH M KOHCTPYKIHUH KpenJIeHUus
5.1 Buabl nOANOPHBIX COOPYKEHUI

5.1.1 TlognopHOE COOPYKEHHE MOXKET OBITh CAMOCTOSITCIIBHBIM OOBEKTOM HIIA CITY>KUTh
4acThIo 00JIee KPYMMHOTO 00BEKTa KalUTaIbHOTO CTPOUTEILCTBA.

[TonmnopHble coopyKeHuUs pa3AeisioT IO CIAEAYIOIINM ITapaMeTpaM:

- [I0 IPOCTPAHCTBEHHOW KOMIIOHOBKE;

- c1oco0y U3TOTOBIICHHUS;

- CPOKY CIYXkOBI;

- BUy BOCIIPHHUMAEMBIX HArpy3o0K;

- crioco0y pacIpeesieHus] Harpy3Ky Ha 3JIEMEHTHI OATIOPHOTO COOPYKEHMS;

- XapaKkTepy B3aUMOJICHCTBHSI C TPYHTOM;

- crioco0y obecrieyeHust yCTOMUMBOCTH;

- OTHOIICHHWIO K BOJJOHOCHBIM I'OPU30HTAM.

5.1.2 Tlo mpOoCTpaHCTBEHHOW KOMIIOHOBKE MOJIOPHBIE COOPYKEHMs pa3JensioT Ha
JUHeHHbIe (IPOTSKEHHbIE OOBEKThl - IMOJANOPHBIE CTEHBI, OTPaXJIEHUs TpaHILIEH,
IPOTHBOOIIOJI3HEBBIE COOPYXKEHHsI U T.I.) M TOYEUHBbIe (OTpaKIACHHs KOTJIOBAaHOB, Kamep,
KOJOAIIEB U T.H.), OOHOPAAHBIC U MHOT'OPSAJIHBIC (I/I3 HECKOJIBKHX PpAAOB OTACIBHO CTOAIINX
CBSI3aHHBIX UJIM HE CBSI3aHHBIX APYT C APYTrOM HOJIOPHBIX COOPYKEHHI).

5.1.3 Tlo ciocoOy M3rOoTOBJIEHUS MOANOPHBIE COOPYKEHUS PA3eNIAiOT HAa BO3BOJIUMBIE 10
(bopMHpOBaHUS MOAIEPKUBAEMOT0 TPYHTA UJIM HACHIH [TIepeUUClieHHe a)] U yCTpauBaeMble
nocie (GopMUPOBaHUS MOIEPKUBAEMOT0 IpyHTa [nepeuncienus 0), B), T)]:

a) TOJIOPHBIE COOPY)KEHUS, yCTpauBaeMble B HACHINAX, OOBAJIOBKAX, MpPEABAPUTEIHHO
pa3paOOTaHHBIX KOTJIOBAaHAX, BBIEMKAX, MOJPE3KaX WM IIUPOKUX TpaHIIEsX (TpaHIIEH,
IIMPHHA KOTOPBIX CYIIECTBEHHO MPEBBIIIACT TONIIMHY HOAMOPHOTO COOPYXKEHHS); K TaHHBIM
COOPYKECHUAM OTHOCATCA MAaCCHUBHBIC U YT'OJIKOBBIC IMOAIMOPHBIC CTCHBI;

0) MoANOpPHBIE COOPYKEHUS, yCTpauBaeMble U3 COOPHBIX (MPEABAPUTEIBHO U3TOTOBIEHHBIX
)KGJ'I63066TOHHBIX, CTaJIBHBIX, ACPCBAHHBIX, KOMIIO3UTHBIX U T.H.) OJIEMCHTOB, IOIr'py>XacMbIX
3a0MBKOI MM BaBIMBaHNEM 0€3 BBIEMKHU IPYHTA € TOMOIIIBIO MOJIOTOB, BUOPOTIOTpy>KaTesei,
BI/I6p0B,HaBJ'II/IBaI-OIIII/IX, BH6p0y212lpHBIX, BABJIMBAIOIINX MW BpallaTCIbHO-BAAaBIMBAIOIINX
YCTPOMCTB;
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B) IIOJIIOPHBIE COOPYKEHUS, yCTPauBaeMble B IIPEABAPUTEIHHO pa3pabOTaHHBIX CKBAXKUHAX
WIM y3KUX TpaHIIeAx (TpaHIUEH, NIMPUHA KOTOPHIX COM3MEPHUMA C TOJLIMHOW MOJIOPHOTO
COOpPY)KEHMs) IyTeM MX 3alloJIHeHHMsl DPa3JIM4YHbIMU MarepuanaMu (OETOHHOH CMechlo,
YCTAHOBKOH JK€JIE300€TOHHBIX, CTAJbHBIX, JIEPEBAHHBIX, KOMIIO3UTHBIX 3JIEMEHTOB, TJIHHOM,
meOHEeM | T.I1.);

I') IOATIOPHBIE COOPYKEHUS, BBIIOIHIEMbIE IIyTEM U3MEHEHUS CBOWCTB I'PYHTA B MECTE €T0
YCTpPOMCTBa (HAaNpUMep, W3 TPYHTOLEMEHTHBIX 3JE€MEHTOB, BBIINOJHSIEMbIX IO CTPYHHOH
TEXHOJIOTHH).

JlommyckaeTcsi IPUMEHATh M JPYTue ClocOObl U3rOTOBJIEHUS MOAINOPHBIX COOPYXEHUMH, HE
OTpa)KEHHBIC B HACTOSIIEM IIYHKTE, a TaK)Ke KOMOMHAIIMIO Pa3IMYHBIX CIIOCOOOB.

5.1.4 Tlo cpoky ciayxObl OJITOPHBIE COOPYKEHUSI pa3ICIIsIOT:

a) Ha TIOCTOSIHHBIE - MCIIOJB3YIOT B INEPHOJ CTPOUTENILCTBA M IKCIUTyaTallud OOBEKTa,
JIOMOJIHUTEIBHO MOT'YT BBIIOJHATE (DYHKIMIO 3aLIUTHI OT MOJ3EMHBIX BOJ IPU COOJIIOJCHUU
ycloBHH, yka3anHbix B 8.3.18, 8.3.19;

0) BpeMEeHHBIE - UCIIOJIB3YIOT TOJIBKO B IIEPUO]] CTPOUTENBCTBA OOBEKTA.

5.1.5 Ilo Buy BOCHPMHUMAEMBIX HAarpy30K MOJIOPHBIE COOPYKEHUS pa3/IestoT:

a) Ha HeCyIlye - BOCHPUHUMAIOT aBJICHUE IPYHTA, IOJI3EMHBIX BO/I, @ TAK)KE BEPTUKAJIbHbIE
Harpy3kd OT IPOCKTHPYEMOTO 3[aHMs, T.C. SBISIIOTCS 4YacThio (DyHIAMEeHTa WM Kapkaca
3JIaHUS;

0) HeHecyIlIe - BOCIPUHUMAIOT TOJIBKO JaBJIEHUE TPYHTA U MOJA3EMHBIX BOI.

5.1.6 Ilo criocoOy pacnpeneneHns Harpy3ku HOJIOPHbBIE COOPYKEHUS Pa3eIIsIoT:

a) Ha CIUJIOLIHBIC - B BUJIE HEIIPEPHIBHOW KOHCTPYKIIMU 0€3 3a30pOB MEX/y €€ dJIEMEHTAMU
- J1aBJICHHE TPYHTa BOCIIPUHUMAETCS] CPABHUTEIILHO PABHOMEPHO BCEH MOBEPXHOCTHIO TaKUX
MOJTIOPHBIX CTCH;

0) IOUCKpeTHbIE - B BHJE OTIEIBHBIX KOHCTPYKTHBHBIX 3JEMEHTOB, IOIPYKaeMbIX Ha
HEKOTOPOM PACCTOSIHUU APYT OT JApyra - JaBj€HUE T'PYHTa BOCHPUHHUMAETCS OTICJIbHBIMU
HECYILUMHU 3JIEMEHTAMU TaKUX MOJIOPHBIX COOPYKEHUH, a MKy DJIEMEHTAMHU YCTONYNBOCTh
rpyHTa oOecreynBaeTcsl 3a cyeT apoyHoro 3¢ @deKTa WM YCTpOMCTBA JOMOIHHUTEIbHBIX
MEpONpPUATHIA (HaIIpUMep, yCTPOICTBA 3a0MpPKH).

5.1.7 Ilo xapakTepy B3aMMOJIEUCTBUS C TPYHTOM MOAIIOPHBIE COOPYKEHUS PA3IEIAIOT:

a) Ha MaCCUBHbIE MOATIOPHBIE COOPYKEHUS - YICPKHUBAIOT IPYHT, COMPOTUBIISACH CABUTY U
ONPOKHUIBIBAHHUIO 32 CYET COOCTBEHHOTI'O Beca. Y CTPauBaloT B IPEIBAPUTEIBHO pa3pab0TaHHBIX
MIMPOKMX TPAHIIESX WIN Ha TOBEPXHOCTH 3EMIIH.

Breimonnsitor 13 xene3o0eToHa, OeTOoHa, OyTOOETOHa, KJIAAKM U T.I. MOryT uMeTh
BEpPTUKAJbHbIC, HAKJIOHHbIE WIM CTyleHuyarble rpaHu. Ilpu 3HaunTenpHOW BBICOTE
KOHCTPYKILMU YCTpauBalTcs C KOHTpdopcamu. XapakTepHass KOH(QUIYpalus MacCHUBHBIX
HOJIOPHBIX COOPYKEHHH MoKa3aHa Ha pUCYHKe 5.1;

L1k
Iy s
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a, 6-c ABYMs BE€PTUKAJIbHBIMU I'PAHAMU; 6 - C BepTHKaHLHOﬁ J'II/II.[CBOﬁ M HAKJIOHHOM TBLIBHOM TpaHsAMU;
2 - ¢ HaKJIOHHOH HHHCBOﬁ u BepTHKaJ’ILHOﬁ TBUILHOM rpaHsaMu; o-c¢ ABYMs CUMMETPUYIHBIMU HAKJIOHHBIMU
TpaHAMU; € - ¢ IBYMs HAKJIOHHBIMH B CTOPOHY 3aChIINKU I'PAHAMU; IHC - CO CTyHeH‘IaTOﬁ TBUILHOM T'paHbIO;

U - C JIOMaHOH ThIIbHOM I'paHbIO

Pucynok 5.1 - MaccuBHbIE IOATIOPHBIE CTEHbI

0) yroJKoBbIE ¥ aHAIOTUYHBIC MMOANOPHBIC COOPYKEHHsI (Hajiee - YrOJIKOBBIC TOAIIOPHEIC
COOPYKCHHS) - YIEPKUBAKOT TPYHT, COMPOTUBISSACH CABUTY M ONPOKHUIBIBAHUIO 332 CUET
JIOTIOJTHUTEIIPHOTO TMPHUrpy3a. YCTPauBalOT B MNPEABAPUTEIBLHO Pa3pabOTAHHBIX IIHPOKUX
TpPaHIIESX WM Ha TOBEPXHOCTH 3EMJIM Ha €CTECTBEHHOM OCHOBAHMM WJIM Ha CBalHOM
dbyHIaMeHTe.

BreimonHs0T W3 Kene300€TOHAa WM JPYTHMX MaTepUalioB, MOTYT YCTPAaUBAThCSA Kak
KOHCOJIBHO, TaK M C aHKEPHBIMH TSATaMHU WM KOHTphopcamu. XapakTepHas popMa yroiaKoBbIX
MOJIMTOPHBIX CTEH IMOKa3aHa Ha PUCYHKE 5.2;

B) THOKHE TOJIOPHBIC COOPYKEHHsS - YICPKHBAIOT TPYHT, COMPOTUBISISCH CIBUTY W
OTPOKHUJIBIBAHUIO 33 CUET 3aJ[eIKH M B HEKOTOPBIX CIy4asX KOHCTPYKIUH KpEIUICHHS
(pactopok, aHKEpOB U T.I.). YCTpauBalOT B MPEIBAPUTEILHO pa3padOTaHHBIX CKBAKUHAX, B
Y3KHX TPaHIICSIX WK 0€3 PeIBaPUTEIHLHON pa3paboTKu IpyHTa (HApUMEp, BIABIHBAHICM).

K nmaHHOMY THITY OTHOCSITCSI TIOJIIOPHBIC COOPYKEHHS, YCTPAUBAaeMbI€ CIIOCOOOM «CTEHA B
TPYHTE» TPAHIICHHOTO THITA, U3 OYPOBBIX CBai, IPYHTOIIEMEHTHBIX 3JIEMEHTOB, OTPAKICHUS
U3 CTalIbHBIX TPYO0 WJIM JIBYTaBpOB, INIIYHTOBBIC OTPKACHUS W T.M. [IpuMepsl THOKHX
MOJIMTOPHBIX COOPYKCHHM MPUBEACHBI HA PUCYHKE 5.3.

@ - KOHCOJIbHBIC; 0 - C aHKEPHBIMH TATaMH; 6 - KOHTP(HOPCHBIE;
1 - noanopHas crena; 2 - Tsra; 3 - KoHTpdopc

Pucynok 5.2 - YronkoBble IOANIOPHBIE CTEHBI
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A

(8na caepxy)

Y
a

R R IR R TR
V0000200000027

V /A /Y

a - TpaHIIeHHas )Kene300eTOHHAs «CTEHA B TPYHTEY; O - OrpaXkIeHUE U3 OYPOCEKYIINXCS CBAl;
6 - OTPaKICHUE U3 METAIUIMYECKUX TPYO ¢ 3a0MPKOif; & - IIIYHTOBOE OrpakacHue Trma «Jlapcen»,
Ah - nepenan BricoT; f - 30Ha 3amenku

Pucynok 5.3 - ['ubkue noanopHsie CTEHbI

5.1.8 Ilo cnocoby obecreyeHuss yCTOWYMBOCTH IOANOPHBIE COOPYXEHMs pa3feisioT Ha
IpaBUTALMOHHBIE (MAaCCUBHBIE), C IPYHTOBBIM NPOTHBOBECOM (YTOJIKOBBIE), C 3aJEJIKON B
IpyHTe (KOHCOJIbHBIE), YIOPHBIMH, aHKEPHBIMH 3JIEMEHTAMH, C JIMHEHHOM WM 3aMKHYTOH
pacnopHON KOHCTPYKLUEH, a TAK)Ke UX KOMOMHAIUSIMHU.

5.1.9 Tlo OTHOIIEHUIO K BOJOHOCHBIM T'OPH30HTaM MOJIOPHBIE COOPYXKEHHUS DPa3JEeNsioT
CJIEIYIOIIUM 00pa3oM:

a) COBEPLIEHHOT'0 THIIA - YCIIOBHO HEMPOHULIAEMBbIE JJIS [TOJI3EMHBIX BOJI pacCMaTpUBAEMOT 0
BOJIOHOCHOT'O TOPU30HTA;

0) HECOBEpIIEHHOIO THUMA - MPOHHUIIAEMBbIE Ul IOJ3EMHBIX BOJ paccMaTpUBAEMOIO
BOJIOHOCHOT'O TOPU30HTA.

5.1.10 Be16op Tuna noJOpHOT0 COOPY>KEHHS T0JIKEH OCYIIECTBIATHCS MPOESKTUPOBIIMKOM
Ha OCHOBAaHHMM TEXHUKO-KOHOMHYECKOIO CcpaBHEHHUs BapuaHToB. [lpum BbIOOpe THDIA
MOJANIOPHOTO COOPY>KEHHUS CIENYET YUUTHIBATh:

- MECTHBIN OTBIT YCTPONCTBA MOJOOHBIX COOPYKEHHI;

- HaJM4Me MAalIMH, MEXaHU3MOB, KBAIH(UIMPOBAHHBIX NOAPAIHBIX OpraHU3alui B
paccMaTpuBaeMOM PErvoHE;

- TEOMETPUIO U pelbe MIOIIAKU CTPOUTENbCTBA, HAIMYKE [IEPETaioB BEICOT, HHKEHEPHO-
re0JIOTUYECKHE U THIPOTeOJIOTHYECKHE YCIOBHUS;

- HaJIMYME B 30HE BIMAHHUS CYLIECTBYIOIIUX COOPYKEHHMH, B T.4. IOJJIEKAIINX JTEMOHTAXY;

- HaJIM4Me OMACHBIX T'€0JIOrMYECKUX MPOIIECCOB;

- cnenuduyeckre 0COOEHHOCTH PEroHa MPEANOIaraeMoro CTpOUTEIbCTBRA.

5.1.11 TIIpoekTom cnemayeT BbIOMpaTh OJAWH HauOOJ€e MOAXOIAIINN THUI IOIIOPHOTO
COOPYXEHMSI M OJMH THUIOpa3Mep KOHCTPYKIIMM C LEJNbI0 COKpAalIeHMs] pacxoJOB Ha
MOOWJIM3ALUIO TSDKEJIOW CTPOUTENbHOW TeXHUKU. [IpM COOTBETCTBYIOIIEM TEXHUKO-
HKOHOMHUYECKOM 00OCHOBaHMHU JOMYCKAETCS KOMOMHAIUS pa3IMYHBIX METOOB.

5.1.12 Haubonee pacripocTpaHeHHBIE MOAIOPHBIE COOPYKEHUS M 00JIACTH WX IPUMEHEHUS
npuBeneHsl B [.1 npunoxxenns I
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5.2 Buabl KOHCTPYKIUI KpenJieHUus MOANOPHBIX COOPYKEHUI

5.2.1 KOHCTpYKUMH KpEIJICHHs] CHIDKAIOT JAe(opManuy MOAIOPHBIX COOPYKEHHUH,
o0ecrneynBaroT UX MPOYHOCTh U YCTOMYHUBOCTD U IPEyCMaTPUBAIOTCS B CIEIYIOMIUX CIy4asK:

- IPU HENPUEMJIEMBIX B YCIIOBHIX PacCMaTpUBAEMOTo 00beKTa Ae(opMaIsax MoIOPHOTO
COOPYKEHHUS U COOPYNKEHHI OKPYKArOIEeH 3aCTPONKH;

- HEJJOCTaTOYHOM YCTOMYMBOCTH MOJAIIOPHOTO COOPYKEHHUS WM €r0 OCHOBAHUS HA C/IBUT;

- HEIOCTaTOYHOM YCTOMYMBOCTHU MOAIIOPHOTO COOPYKEHUSI Ha OIPOKHIbIBAHUE;

- HEIOCTaTOYHOM IPOYHOCTU IOATIOPHOIO COOPYKEHUU U HELEeIecooOpa3HOCTH €€
YBEJIUYCHUS;

- U1 QpOYHBIX (KPYIJIBIX, IOJIYKPYIJIBIX B IJIAHE) ITOAIIOPHBIX COOPYKEHUM, BBIITOJIIHAEMbIX
OT/IEJIbHBIMU 3aXBaTKAMM WJIM 3JIEMEHTAMU B IIJIAHE - KOHCTPYKTUBHO, JJII CO3JaHUsl ApOYHOTO
a¢deKTa Mpy MOTrPEUTHOCTIX BHIITOJTHEHHUS aPOYHBIX YIaCTKOB.

[Ipumeuanue - [lognopHsle cOOpyKEeHUs, YASPKUBAIOIINE TIEpemnasl BBICOT 5 M U OoJiee U yCTpanBaeMbIe B
HECKaJIbHBIX TPYHTaX, TPEOYIOT YCTAHOBKH KOHCTPYKINI KPEIJICHUs! B OOJIIIMHCTBE CIIy4Yaes.

5.2.2 Pa3nuyaroT BpeMeHHbIe (ycTpauBaeMble TOJbKO Ha BPEMsl CTPOUTENILCTBA OOBEKTA)
WM [IOCTOSIHHBIE (YCTpauBacMbIMU Ha BECh CPOK CIIy>KObl 00bEKTa) KOHCTPYKLUU KPEIUICHUS,
OpU 3TOM IIOCTOSHHBIE KOHCTPYKLUMH MOIYT OBITh 0OCIy)XHBaeMbIMU (TpeOyromue
NEPUOANYECKOIO0 PEMOHTA, HATSHKEHUS U T.II.) WIM HeoOciyxuBaeMbIMU. KoHCTpyKuu
KPEIUICHUsI MOT'YT BBINOJIHATBCS KaK BHYTPU TPAHUIl MOAMNOPHOIO COOPYXKEHHUs (B 30HE
HKCKaBallMM IPYHTA - IEPE]] OJIOPHBIM COOPYKEHUEM), TAaK U 33 €T0 KOHTYPOM.

HpI/IMe‘IaHI/Ie - Yacto IpU CTPOUTCIIBCTBE MPUMCHAKOT HCCKOJIBKO BUI0B KPCIVICHU, HAIIPUMEP HAa IEPHUOJ
CTPOUTCIIbHBIX pa60T HCIOJb3YHOT BPEMCHHBIC KOHCTPYKIUH, KOTOPBIC HA BPEMS OKCILTyaTallUU COOPYIKCHUA
3aMCHAIOT Ha IIOCTOSAHHBIC.

5.2.3 Heo6x01uMoCTh yCTpOHCTBA U BBIOOP KOHCTPYKLMN KPEIJIEHUS CIeyeT IPOBOIUTh
Ha OCHOBaHMM TEXHHMKO-)KOHOMMUYECKOTO CpAaBHEHHUs BapUMaHTOB Ha paHHUX JTalax
MPOEKTUPOBAHUS TOINOPHOro coopykeHus. Ilpu BeIOOpe TOMOTHUTENBHOTO KpPEMJICHUS
CJIENYeT YUYUTHIBATD:

- TUII IOJIIOPHOTO COOPYKEHUS U CPOK €T0 CIYKOBI;

- CPOK CIIy>KOBI KperyieHUs (TIOCTOSSHHOE WJTH BPEMEHHOE);

- BO3MOXXHO€ pAaCIIOJIOKEHUE KpEIUICHUS - BHYTPM WJIH BHE KOHTypa IOAIOPHOIO
COOpPYKEHHMs, B T.4. UCXOAA W3 HAJIW4MA B 30HE KPEIUICHUs IEPCIIEKTUBHON 3aCTPOUKY,
CYIIECTBYIOIIEH 3aCTPOMKH, HEMOMIEKANIEH AEMOHTAXKY WIM NOJJIEKAIIEH TEMOHTaXy IPH
HAJIMYMHU Yy Hee MO0I3eMHOM 4acTH WK (PyH/ITaMEHTOB, a TaK)Ke He0OXO0AUMOCTH UCIIOIb30BAHUS
JTAHHOW 30HBI BO BPEMsI CTPOUTENBHBIX padoT;

- MECTHBIH ONBIT YCTPONUCTBA MOT0OHBIX COOPYXKEHHIA;

- HaJM4de CTPOMUTENbHBIX MAIIUH, MEXAaHHU3MOB, KBAJTU(ULIUPOBAHHBIX MOAPSIHBIX
OpraHu3alui B pacCMaTpUBacMOM PETHUOHE;

- TEOMETPUIO IUIOMIAJKH CTPOMUTENIBCTBA, HAJIWYME IIEPENajgoB BBICOT, TPYHTOBBIE H
TUAPOTrEeOJIOTUYECKUE YCIIOBUS;

- HAJINYUE OMACHBIX T€0JIOTUYECKUX IIPOLIECCOB;

- cnenuduyeckre 0COOEHHOCTH PErroHa MPEANOIaraeMoro CTpOUTEIbCTBRA.

5.2.4 Tlpn mpOEKTUPOBAHUMU MOIIIOPHBIX COOPYKEHUU IMPEANIOYTEHUE CIENYEeT OTIaBaTh
KOHCOJIBHBIM CX€MaM WM CX€MaM C MUHHMMAJIBHBIM KOJIMYECTBOM SPYCOB KPEIUICHMS, T.K.
YCTPOMCTBO KOHCTPYKIIMI KpPEIJICHUsI YBEJINYUBAET CPOK CTPOUTEIHHO-MOHTAXHBIX paboT, a
npu HEOOXOAMMOCTH BO3BEICHMS TOCIEAYIONIMX KOHCTPYKUMH (Hampumep, 30aHHUS B
KOTJIOBAaHE) YCIIOKHSIET YCTPOMCTBO ATUX KOHCTPYKIUH.

5.2.5 Haubonee pacrnpocTpaHeHHbIE KOHCTPYKLIUU KPEIUIEHUS U 00JIACTH MX MPUMEHEHUS
npuBeJeHsbI B .2 npunoxenus .
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6 IlpoexkTHpOBaHUE MOANMOPHBIX COOPYKEHUI
6.1 O0mue ykazaHus

6.1.1 I1pu npoeKTUPOBAHUM MOAIOPHBIX COOPYKEHUH KPOME yKa3aHU HACTOSIIEr0 CBOJA
npaBui cuenyer cobmonaats TpeboBanus CIT 20.13330, CIT 22.13330, CIT 24.13330, CII
43.13330, CI1 248.1325800, CIT 291.1325800.

6.1.2 TIpoexTpoBaHKE MOMOPHBIX COOPYKESHHI TOJMKHO BKIIFOUATh B CEOS:

- BBIOOD THIIAa OJIIOPHOTO COOPY>KEHUS;

- BBIOOp c11oco0a yCcTponCcTBa MOMOPHOTO COOPYKEHUS;

- BpIOOp rabapuTOB, TJIYOMHBI 3aJI0KEHUS IOANOPHOIO COOPYXKEHHUS, OCHOBHBIX
FEOMETPUUECKUX apaMETPOB;

- BBIOOD THUIAa KOHCTPYKIUH KPETICHUS;

- BBIOOP MaTepHaioB MOJIOPHOTO COOPYKEHUS U KOHCTPYKLUI KpETUICHUS;

- BBIOOD crioco0a 3alMThl OT OJ3EMHBIX BOJ;

- IPOBEPKY OCHOBAHHUS MOANIOPHOIO COOPYKEHUS U KOHCTPYKLUN KPEIUIEHU 110 IEPBOU U
BTOPOI#i rpymam mnpeaenbHbix coctosauii (em. CIT 20.13330);

- OIpe/AeJCHUE BHYTPEHHUX YCWIMM WIM HalNpsyKEeHUM B IOAINOPHOM COOPYKEHUU U
KOHCTPYKIUH KPETUIeHUs, UX KOHCTPYHPOBAHUE;

- BBIOOP MOHTQ)XHbBIX U KOHCTPYKTHUBHBIX 3JIEMEHTOB;

- OMpeJIeNIeHre TTOCTIEI0BATEIbHOCTH IPOBEACHHS paboT;

- IPOEKTUPOBAHUE MEPONPUATUHN, IPUMEHSAEMBIX JJIsl CHI)KEHUSI BIIMSHUS CTPOUTENILCTBA
Ha nedopmannio OKpyKarolei 3acTpoiKy;

- IPOEKTUPOBAHHE MEPONPUITUM, NPUMEHSAEMBIX Ui MHUHUMH3AUUUd HU3MEHEHUH
TUAPOTEOIOTUYECKUX YCIIOBUM;

- Ha3HaYeHUE HEOOXOAUMBIX UCIIBITAHUN;

- BBIOOP MEPOTPUATUI IO KOHTPOJIIO Ka4eCTBa;

- BBIOOP MEPOTIPUSATUI 10 MOHUTOPUHTY.

6.1.3 Bb16op THIA OIOPHOTO COOPYKEHHUS CIIEAYET BBIIOIHSITD C YUETOM:

- IPOEKTUPYEMOT'0 TIEperajia BbICOT U XapakTepa peibeda;

- IJJAHUPYEMOT'O CPOKa IKCILTyaTaluy;

- HHXEHEPHO-TEOJIOTUYECKUX YCIOBUI;

- HaJIM4us [TOA3EMHBIX BOJ;

- CTECHEHHOCTH CTPOUTENIBHOM IUIOIIAKN U HAJTMYHSI OKPYKAIOLIEH 3aCTPOMKH.

6.1.4 IlpoekTupoBaHMe TOANOPHBIX COOPYKEHHMHM, HX OCHOBAaHMNH U KOHCTPYKLMH
KpEIUIEHHUs C KCIOJb30BAaHUEM pacueTOB SBISETCS OCHOBHBIM CIIOCOOOM 0OecredeHus
TpeboBaHui HagexxHOCTH B cooTBeTcTBHM ¢ CII 22.13330. IIpn npoeKTHPOBAaHUH MOAIOPHBIX
COOPYKEHHI C IMOMOIIBI0 PacueToB CIEAYET BBIMOJHATH PACUEThl JJISI BCEX BO3MOMKHBIX
IIPOEKTHBIX CUTYallui U UX CLICHAPUEB.

[pumedanue - OCHOBHBIM cHOCOOOM oOOecriedeHHs TPeOOBAHUH HaJE)KHOCTH TPYHTOBBIX AHKEPOB M
CBaiHBIX (h)YHIAMEHTOB MOIOPHBIX COOPYKEHUH sBIsIoTCs MenbiTanus (eM. CIT 45.13330, a taxxke 7.3.22).

6.1.5 Bce noanopHsle COOPYKEHUS U UX OCHOBAHMSI JOJDKHBI pACCUUTHIBATHCS 110 IIEPBOM U
BTOPOW TPyIIaM TPEAeTbHBIX COCTOSHMA Ha HArpy3Kd W BO3JCHCTBHUA, yKa3aHHBIE B 6.2.
VYcnoBuem obecrieueHUs] HaJIe)KHOCTH KOHCTPYKIIMHA U OCHOBaHMH SIBIISIETCS MPOBEpKa TOTO,
YTOOBI pacueTHbIE 3HAUCHUSI YCUIIMM, HANpsHKeHUH, [edopManuil, mepeMeIeHnid, pacKpbITUI
TPEIIMH HE IMPEBBILAIN COOTBETCTBYIOIIMX UM IPEAEIbHBIX 3HAYEHHM, YCTAHOBJIEHHBIX
HOpMaMU MPOEKTUPOBAHUS U TPEOOBAHUSIMU HACTOSILETO CBOJIA IIPABUIL.

IIpoekTHBIE peElIeHUs 110 YCTPOWCTBY IIOANOPHBIX COOPYXKEHUH U YyIEPKUBAOLIUX
KOHCTPYKIUH TOJKHBI 00ecreunBaTh Takyke 0€30MacHOCTh IPOBEACHHS paboOT U COXPAaHHOCTh
OKPY’KaIOILEeH 3aCTPOMKU U KOMMYHUKALIUN.

HpI/IMC‘{aHI/IC - Pacuer mo BTOpOﬁ Ipynne MnpeacibHbIX COCTOSIHUI npu OTCYTCTBHMU B 30HC BJIMSAHUSA
MOANOPHBIX COOpy)KeHI/Iﬁ CyHeCTBYOIIUX COOpy)KGHI/Iﬁ JOIMYCKAETCA BbIIIOJHATH TOJIBKO IJIA KOHEYHOU CTaguun
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CTpouTenscTBa. IIpu NMpOEKTHPOBAaHUM IMOANOPHBIX COOPYXKEHHMH, CTPOMUTENBCTBO KOTOPBIX MOXET OKa3aTh
HeraTUBHOE BJIMSHHE Ha OJM3JekKaliye 37aHus, HeOOXOIMMO yYHMTHIBaTh (PaKTOp BO3MOKHOM NMPUOCTaHOBKU
CTPOMTENIECTBA, COOTBETCTBEHHO BCE IPOMEXKYTOUHBIC CTAaJUM BO3BEACHUS MOJ3EMHOIO COOPYKEHUS
HEOOXOANMO MPOEKTUPOBATH C YIETOM PacueTOB IO BTOPOH IPyIIIe MPENeNIbHBIX COCTOSHAN. VIcKIIoueHne MoryT
COCTaBJIATH MOJIOPHBIE COOPYKEHNUS TEOTEXHUYECKON KaTeropuH 1.

6.1.6 Pacuer KOHCTPYKLIMH MTOAIOPHOIO COOPYKEHUS IO MAaTEPUAITy CIENYET BBIIIOIHATD B
COOTBETCTBUM C CYIIECTBYIOIIMMU HOPMaMHU IMPOCKTUPOBAHUS  KOHCTPYKIHUH U3
COOTBETCTBYIOILEI0 MaTepHala U YKa3aHUSIMHU HACTOSIILIErO CBO/Ia IPABUIL.

6.1.7 3nayeHus IpeEIbHBIX TOMYCTUMBIX AeGOPMAIIMK MOIMOPHBIX COOPYKEHUHN CIeayeT
YCTaHABJIMBAaTh B COOTBETCTBUU C TEXHUYECKUM 33JaHUEM Ha IMPOECKTHUPOBAHUE C YUYETOM
NpeleibHBIX JIOMOJHUTENBHBIX AeQopMalii COOpPYKEHUH OKpYXKarollel 3acTpoukw,
pacrojOKEHHOW B 30HE BIMSHMS IPOEKTUPYEMOI'O IOJANOPHOIO COOPY)KEHHUS, U
FEOMETPUUECKUX Pa3MEPOB CTPOSIILIETOCS COOPYKEHUS (MIPOCKTHBIX 3a30POB).

I[Ipumeuganue - PacyeTHbIe 3HaYCHNS TOPU30HTAIBHBIX ITEPEMEIICHUI THOKIX MOJIOPHBIX COOPY>KEHUH P
pacdere Ha OCHOBHOE COYETaHHME HAarpy3o0K peKOMEHAyeTcs HmpuHMMarh He Oomee 1/100 or ymepkuBaemoro
nepemnaza BeICOT 1 He 6onee 10 cM. B ciryuae npeBbIeHns yKa3aHHOTO 3HAUCHMS B pacyeTe CIeAyeT yIUTHIBATh
BO3MOXHOCTb 06pa30BaHI/IH 3aKOJIOB B 30HE€ IMPHU3Mbl AKTHUBHOI'O [JAaBJICHUA W CHHXCHUC IMPOYHOCTHBIX
XapaKTepUCTUK I'PYHTA I10 MIIOCKOCTHU CIIBUTA.

6.1.8 Pacuer noAnopHeIX cCOOPYKEHUH B OOJIBIINHCTBE CIIy4aeB J0IMYCKAETCs BBIIOIHATh B
IByMepHOii (2D) mocTaHoBKe, paccMaTpuBasi 33a4y IUIOCKOU aedopMariim.

Jis pacyera BepTUKAJIbHBIX HECYLIMX 3JIEMEHTOB KpYIUIBIX (KOJBLEBBIX) B IIJIaHE
IIOATIOPHBIX COOPYKEHMM JOIYCKAeTCs NMPUMEHEHHE OCECUMMMETpUYHOM 3anauu. [Ipm stom
pacueT yCWJINN B TOPU30HTAIbHBIX KOHCTPYKIUAX KPEIUIEHUS, & TAKKE ITPOBEPKY IPOYHOCTH
U YCTOMYMBOCTH OTHENIbHBIX 3JIEMEHTOB IIOAIIOPHOTO COOPYXKEHUS B IUIAHE CIEAYyeT
BBITIOJHATH B COOTBETCTBHH ¢ 6.2.18.

Pacuets! B npoctpancTBeHHOl (3D) mocTaHOBKE PEKOMEHYETCS BBIIIOIHSTD B CIEIYIOINX
CIIyqasx:

- KOTJIOBaH WJIM BbIpaOOTKa B IPYHTE MMEET Majlylo IUIonaib (IIMpHUHA BBIPAOOTKH MEHEe
JIBYX €€ TIIyOMH) U CJI0XKHOE OYepTaHue B IJIAHE;

- TIOJIIOPHOE COOPYKEHHUE PACIIOJIO0KEHO HA CKJIOHE BJOJb HAIPABJICHUS CYIIECTBEHHOTO
MOHMKEHUSI OTMETOK perbeda;

- CKJIOH, Ha KOTOPOM PAacCIOJIOKEHO MOAIIOPHOE COOPYKEHNE, UMEET CYIIECTBEHHBIN YKIIOH
B PA3JIMYHBIX HAIPABIEHUSX, HE COBIAJAIOIINX C OCSIMU COOPYKECHHUS.

HpI/IMe‘IaHI/Ie - Pacuersl miockoi 3aJa4n B ,Z[ByMepHOﬁ IIOCTAaHOBKE OOBIYHO HAar0T pe3yJibTaThl B 3amac
HaJIC)KHOCTH 10 CPABHCHUIO C pacy€TaMu B HpOCTpaHCTBeHHOﬁ IIOCTaHOBKEC€.

6.1.9 PacueT mOANOPHOTO COOPYKEHUS CIIEAYeT BBHIMONHATh YHCICHHBIMH METOJAMH C
UCIIOJIb30BaHUEM KOHTAKTHBIX MO/JIeJIel MIIM MO/IesIel CIIIOIIHOM Cpeibl ¢ yueToM TpeOoBaHUM
CIT 22.13330 u CII 248.1325800. PacuerHble Monenau (pacyeTHblE€ CXEMbl) IOJKHBI
YYHUTHIBATH:

- WH)KEHEPHO-TEOJIOTHYECKHE YCIOBHUS y4acTKa CTPOWTENLCTBA, a B psjie CIydaeB U 3a
npejenamMy yqyacTka CTpOUTEIbCTBA;

- KOHCTPYKTHUBHBIC ¥ TEXHOJIOTUIECKHE 0COOCHHOCTH MOIMOPHOTO COOPYKEHHS,;

- TIOCJIEJIOBAaTENIbHOCTh OKCKAaBAllMM W OOpaTHOM 3aChIIKM TPYHTA, MOHTaXa |
MOCIIEAYIOLIETO IEMOHTaKa KOHCTPYKIUI KperuieHus (Mpu UX HAIUYUK);

- IIOCJIE10BATENILHOCTD BO3BEJCHUSI OCHOBHOTO COOPY’KEHHUSI, €CIIU IIOAIIOPHOE COOPYKEHUE
BBITTOJTHSICTCSI TSI €70 CTPOUTENBCTBA MITH BXOJIUT B €T0 COCTaB;

- O0COOCHHOCTM TIOBEACHUS TpyHTa W KOHCTPYKUMH BIUIOTH JO JIOCTHIKEHUS
paccMaTprUBaEMOTro MPEAETHHOTO COCTOSHHUS;

- IGWCTBYIOIIME HArPy3KU M BO3JCHCTBUS, UX COUETAHMS,

- BJIMSTHHE TIOJIIIOPHOTO COOPY>KEHUSI 1 0OBEKTOB BHEIIHEH CpEeNIbl IPYT Ha IpyTa;

- BO3MOJKHBIE T€OMETPUYECKHE U (PU3NIECKHE HECOBEPIIICHCTBA.
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PacueTHyro Mojmens cieayer BBHIOMpAaTh C YYETOM HamOoJiee CYIIECTBEHHBIX (PaKTOPOB,
OTIpENIeNAIONINX HAMPSDKEHHOE COCTOSIHUE U iehopMaIiii KaKk OCHOBAHHMS, TaK U MOAMOPHOTO
coopykeHus. Cienyer ydyuThlBaTh, YTO 3HAUYEHUE U paclpe/ieieHue JaBJIEHUs I'pyHTa Ha
HOJINOPHOE COOPYKEHUE, 3HAUECHUS BHYTPEHHUX CHUJ B KOHCTPYKLIMSIX B 3HAYUTEIIBHOMN
CTENEHU 3aBUCAT OT KECTKOCTH CAMUX KOHCTPYKIHH, MPOYHOCTH MU JKECTKOCTH OCHOBAHUA,
IPUPOIHOTO HANPSHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUS OCHOBAHHUS M TTOCIIEI0BATEIIBHOCTH
BBINOJIHEHUSI paloT.

6.1.10 Ilpu ncrionb30BaHUM YMCIIEHHBIX METO/OB pacuera, OCHOBAaHHBIX Ha IIPUMEHEHUU
MOJIEJIEH CILTOIIHOM Cpebl, CIETYET:

- BBIOMpATh pa3Mepbl pacueTHON 00JacT TakKuM 00pa3oM, YTOOBI IPaHUYHBIC YCIOBHS HE
OKa3bIBAJIM BIUSHUS HA PE3yJIbTAaThl pacyeTa;

- MCII0JIB30BATh 10 BO3MOXHOCTHU YCJIOBUSI CHMMETPHH;

- IPOBEPSATh, YTO NPUHATAs pa3OMBKa 00JACTH HA 3JEMEHThl HE BIIUAET CYIIECTBEHHBIM
00pa3oM Ha pe3yJbTaThl PacUeTa;

- NPUMEHATh YIPYTO-IJIACTUYECKHE MOJINU TPYHTa, OTpa)karollue Haubojee BaXKHbIE
3aKOHOMEPHOCTH €r0 MEXaHUYECKOT0 IOBE/IEHHUS U UCTIOJIb3YIOIINE XapaKTEPUCTUKU IPYHTOB,
onpexaenseMbie cornacHo CIT147.13330;

- HCIOJB30BaTh 3JEMEHTHI, IO3BOJISIIOIIME aJeKBAaTHO MOJEIMPOBATh HANpPSIKEHUS HaA
KOHTAaKT€ «IOANOPHOE COOPYXEHHE - TPYHT», YUUTbIBaTh Takue 3(PexTs, Kak
IIPOCKAJIb3bIBAHUE U OTJIUIIAHUE.

6.1.11 B mpocreimux ciaydagx WIA s [PEIBAPUTEIBHOM OLICHKH I1apaMeTpoB
MOJMOPHOTO COOPYKEHUS JOIYCKAETCs UCIIOIb30BaTh aHAIUTUYECKUE U rpapoaHAIUTHYECKUE
METO/Ibl pacueTa, NpUBECHHbIE B 6.3.

6.1.12 [lpn npoekTUpoBaHUHU MOANOPHBIX COOPYXEHHH IO MpEeAeNbHbIM COCTOSHUSAM
HEPBOI1 IPYMIIBI CIeyeT IPOBEPATh pacueToOM OOecreyeHue:

- YCTOMYMBOCTH IOJIOKEHUS CTEHBI IPOTUB CABUIA, ONPOKU/IBIBAHUS U IOBOPOTA;

- YCTOMYMBOCTH OCHOBAHUS MO/ [OJIOIIBOM MOJNOPHBIX CTEH (/17151 HECKAIBbHBIX TPYHTOB);

- IPOYHOCTHU CKaJIbHOTO OCHOBAHUS MOJI OJIOIIBOM MOJIOPHBIX CTEH;

- HecyIlel ClocOOHOCTH CBail MO/ MOIOMIBOM MOANOPHBIX CTEH;

- Hecylel CoCOOHOCTH TPYHTOBBIX AHKEPOB;

- TNPOYHOCTH DJIEMEHTOB U Y3JIOB COCIMHEHUN NONAINOPHBIX CTEH M YACPKUBAIOIIUX
KOHCTPYKLMH;

- (UIBTPALIMOHHOM YCTOMYNMBOCTH OCHOBAHUS;

- COXPaHHOCTH COOPYKEHUI OKPYKAIOLEH 3aCTPOMKH.

Bo3MoxxHbIE (HO HE OrpaHMUYEHHBIE JaHHBIM NEPEUYHEM) CXEMBI Pa3pYIICHUS MOATOPHBIX
COOPYKEHHH [T IPEeNTbHBIX COCTOSTHUN TIEPBOM TPYIIBI TPUBECHBI B TadmuIe 6.1.

Ta6nuna 6.1 - [IpenenbHble COCTOSHUS NEPBOM IPYIIBI U BO3MOXKHBIE CXEMBbI pa3pyIleHH

Ne HpCI[GJ'IBHOB COCTOSIHHUEC U XapaKTCPHBIC IIPUYINHBI €TO
n/n HACTYIUJICHUS
MaccuBHEbIE TMOJAITOPHBIC COOPYIKCHUS

Cxema paspyIieHus

1 (O6umii (rmyOuHHBIH) caBHT:

- HEJOCTaTOYHasl NMPOYHOCTh I'PYHTa OCHOBAHUS JUIs
TaHHOTO THMA IOANOPHBIX COOPYKEHHH Ipy
BEIOpaHHOM II€periajie BBICOT;

- HEBEpHO BBIOpaHa TIyOMHA 3aJI0’KSHHUS TOATIOPHOTO
COOPYKEHHS
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2 |CaBur 1o mojoIlBeE:

- HEJIOCTaTOYHBIN BEC COOPYKCHUS,;
- HC BBINOJHCHA JOJDKHBIM 00pa3oM IOATOTOBKA)
OCHOBAHUS,
- HCBCPHO BHIOPAHBI TIYyOMHA 3aJI0KCHUS W IIUPUHA
[10/I0ILIBBI TIOATIOPHOTO COOPYIKECHHS

|
t
\

e o e e e e g e

3 [Cmemrannsrit casur (pazmen 7 CIT 23.13330.2011):
- AaHAJIOTUYHO MyHKTaM | U 2 HACTOSIICH TaOIHIIbI

4  [OnpoxuabIBaHME:
- HEeIOCTaTOYHAask NMPOYHOCTh I'PYHTa OCHOBAHHMS IS
TaHHOTO ~ THIIAa  TOANOPHBIX  COOPY)XEHHH  NpH
BEIOpAaHHOM TIeperiajie BhICOT;

- HEIOCTaTOYHBIH BEC IOATIOPHOTO COOPYKEHHS;
- HEeBepHO BbIOpaHa TEOMETPHUs  HOANOPHOTO
COOPYKEHHS

5 |OnpoxuneiBaHue, CBA3aHHOE C  pa3pylIeHHEM
KOHCTPYKLIIH:
- HEeNOCTaTO4YHas  INPOYHOCTh  KOHCTPYKLHUH
(apMupoBaHHE BEIOPAHO HEBEPHO)

6 [[Toreps HecyIei cHOCOOHOCTH cBaiiHOTO yHIaMEHTa

S 0 S f i
[0 TPYHTY WIIK 10 MaTepuaty CBai: \ f b f ] r
- HEJOCTAaTOYHAs Hecymas CIIOCOOHOCTh CBall IpH| \ \ / |
elicTBUI OCEBBIX BJIABJIMBAIOIINX WA ) / 4 ’.' E
BBIIEPTHBAIONINX JTHO0 MONEPEYHBIX HATPY30K A ":' D D ,{ '
7FTT =
1|
i
19
a8 6
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7 |OO0wmwmii (riryOMHHBIN) CBUT:
- HEIOCTaTOYHasl NMPOYHOCTh I'PyHTa OCHOBAHUS JId
TaHHOTO THNA TOATOPHBIX  COOPYKEHHH  mpy
BEIOpAaHHOM TI€periajie BBICOT;
- HEBEpHO BbIOpaHa TEOMETPHUs  MOAIOPHOTO
COOPYXKEHMUS,;
- HeBepHO BBIOpaHa TIIyOMHA 3aJI0’KCHHUS TOATIOPHOTO
COOPYKEHMSI

8 |CaBur mo mogomse:
- HEBEpPHO BHIOpaHA MIMPHHA MOJOUIBBHI HOAIIOPHOTO
COOPYXKEHMS,;
- HeBepHO BBIOpaHa TIIyOMHA 3aJI0’KESHHS TOATIOPHOTO
COOPYXKEHMS,;
- HeZIOCTaTOUHBIN BeCc IPUTPY3a;
- He BBHINOJHEHA JOJDKHBIM O0pa3oM IIOArOTOBKA
OCHOBaHHUS

9 |Cwmernanusiii casur (pazmen 7 CIT23.13330.2011):
- aHAJIOTUYHO MyHKTaM 7 U 8 HACTOSAIICH TaOIHIIbI

10 |OnpokunsiBaHue:
- aHAJIOTUYHO MyHKTaM 7 U 8 HACTOSIICH TaOIHIIbI

11 [OmpokuppiBanme, CBsI3aHHOE C  pa3pyILICHHEM

NormaC$ 4.x® (NRMS10-15161)

KOHCTPYKIIMH:
- HEJIOCTaTOYHAS MIPOYHOCTH KOHCTPYKIIUH
(apMupoBaHue I TOJIIIIHA MIOATIOPHOH

KOHCTPYKIIMH BBIOpaHbI HEBEPHO);
- KOHCTPYHMPOBAHME Yy3Jla CTBIKOBKH apMaTypHbIX
CTEPKHEN BBINOJIHEHO HEBEPHO
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12

[Toreps Hecymiel clTocOOHOCTH CBaHOTO (ByHAaMEHTa|
[10 TPYHTY WJIH 110 MaTepuajly CBaii:
- aHaJIOTWYHO MYHKTaM 7 ¥ 8 HacTosIel TabinnIbl

I'ubkue moamopHbie

COOPYKCHHUSI

13

OOmwmit (rIyOWHHBIN) COBUT IS KOHCOJIBHOTO
[TOTIOPHOTO COOPY KEHUS:

- HeIOCTaTo4Hash TINIyOMHA 3aJelKH MOAIOPHOTO
COOPY>KEHHS

14

OOmmii  (ryOMHHBIN) CABHT Ui HOAIOPHOTO
COOPY>KEHHSI C PAaCIIOPHBIM KpETICHUEM:

- HEJOCTaTOYHas TINIyOMHAa 3alelKd HOANOPHOTO
COOPY>KCHHUS;

- HEBEpHO BBIOpaHA OTMETKa YCTAHOBKM PaclOpHOM
KOHCTPYKIIUH;

- HEJOCTAaTOYHAs JKECTKOCTh WM  IIPOYHOCTD
[PacIioOpHOM KOHCTPYKIIHH

15

OOt (TIyOWHHBIN) COBUT IUISL  TOATIOPHOTO
COOpYKEHHSI C KPEIJICHUEM TPYHTOBBIMU aHKEPAMHU:

- HEIOCTaTOo4HAash TIIIyOHMHA 3aJelKH HOAMOPHOTO
COOPYIKCHHS,

- HEBEPHO BHIOpaHa JUTHHA TATU TPYHTOBBIX aHKEPOB;
- HEIOCTATOYHAS HECymas CIOCOOHOCTh aHKEPOB IO
FPYHTY WM MaTepHaIy

16
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OOmmit  (rryOMHHBIN) CABHT Ui HOATIOPHOTO
COOpY)KEHHS C aHKEPHBIMHU KOHCTPYKIHSAMU:

- HeJOCTaTOYHas TINIyOMHAa 3alelKd MOAIOPHOIO)
COOPYKEHHS;

- HEBEpHO BBHIOPAHO pACIIONIOKEHHE WK TIIyOnHA)
3a/1e7IKH aHKEPHO# KOHCTPYKIINH;

- HeJIoCTaToYHas MPOYHOCTh AHKEPHOHW KOHCTPYKLUH|
Wty TSIrU
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HEJOCTaTOYHasi TINIyOMHA 3aJelKH HOAIOPHOTO
COOPYKCHHUS,;

- HCJOCTATOYHAad NPOYHOCTh KOHCTPYKIIUN

18

Coopyxenns TIO/IMOPHBIE. Ipasusa IPOEKTUPOBAHKS
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OnpoKuAbIBaHKE MIPU Pa3pYLIEHUH KOHCTPYKTHUBHBIX|
DIIEMEHTOB sl MOANOPHOIO
'PYHTOBBIMU aHKEPAMMU:

- HEBEpPHO BBIOpaHa OTMETKAa YCTAHOBKHM I'DYHTOBBIX|

- HEBEpHO BbIOpaHa ITMHA TATH TPYHTOBBIX aHKEPOB;
- HEJOCTaTOYHAs MPOYHOCTh KaKOTO-JIMOO 3JIEMEHTa]
VUTH y371a TIOATIOPHOTO COOPY)KEHHs Ha Cpe3, M3ruo,
[IpO/IaBIMBaHUE,
- HeIOCTATOYHAs IPOYHOCTH 0 KOHTAKTY TATa-KOPEHH)
(BBIIEpTUBAHUE TATH U3 KOPHS aHKEpa)

I71s1 OANOPHBIX COOPYXKEHHM C
COOPYXKEHHUSl  ClaHKepaMu  CIIPaBEJIMBbI

yKkaszaHHbBIC B IyHKTE 19 a, 0, B HaCTOSIIICH TaOHIIbI,

a Taxxe:
AHKEPOB; {77 77 7277 77777 77
- HEJOCTAaTOYHAs Hecyllas CIOCOOHOCTh aHKEPOB IO \ ] Vs /
. L p
TPYHTY; {
- HeIOCTATOYHASI NMPOYHOCTH TPYHTOBBIX aHKEPOB IO ‘\\
MaTepHany; \
)
)

IPYHTOBBIMU
CXEMBl  Pa3pylICHHUS,
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20 |OnpokuapiBaHHE MPU Pa3pyIICHUH KOHCTPYKTHBHBIX[[JIS MOAMOPHBIX COOPYXEHHH C aHKEPHBIMU
bJIEeMEHTOB Ui TOATOPHOTO  COOPYXKEHHUSI  CIKOHCTPYKIMSIMH CIPaBEIJIUBBI CXEMBI Pa3pyIICHHS,
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HEOOCTATOYHAsA I[MHWPWHA IIOAOIIBBI IIOAIIOPHOIO

CITOCOOHOCTH CBAtHOTO Q)yHﬂaMeHTa (HCZ[OCTaTO‘IHaﬂ
HCCYyIIas CIIOCOOHOCTH OCHOBaHI/ISI);

HEJOCTaTOYHAsT TJIyOMHA 3aJCeIKH HOAMOPHOTO
COOpYXKeHHs (HEJOCTATOYHAs HeCyIasi CriocoOGHOCTD

HEIOCTAaTOYHAS HecyImas

CoopyxeHus MOJTIOPHEIE. IIpaBuna IIPOEKTUPOBAHUS
22
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21 Pa3py1neHI/Ie OCHOBaHUs OT BepTI/IKaHLHLIX Harpy301<

COOpYKEHHS;

[BOJOIIOHMKCHHU A

OunbTpaoHHOE pa3pyIIeHne OCHOBAHMS:
HEJIOCTATOYHAsl TJIyOMHA 3aJElKH MOATOPHOTO

- HEBCPHO IIPUHAT CII0CO0 WIIH KOHCTPYKIIUA CUCTEMbI
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23 [[IpenenbHBIE COCTOSHMS, CBA3aHHBIE C OBPEXKICHUEM
KOHCTPYKLIUI COOPYKEHUI OKpYXKaoLIeH 3acTpoiiku:
- HeI0CTaTOYHAS JKECTKOCTh MOIOPHOTO COOPYKEHHUS
VUTH KOHCTPYKIMH KPETICHUS

6.1.13 [lpn npoekTUpoBaHMHM MOANOPHBIX COOPYXEHHH 10 MpEeAeNbHbIM COCTOSHUSAM
BTOPOH IPYyNIIbI HEOOXOIUMO IPOBEPATH PACUETOM CIIEAYIOIIEE:

- nepopmManuy MOJIOPHOTO COOPYKEHUSI M €r0 OCHOBAHUS HE IPEBBIIIAIOT IPEAEIbHbBIX
JIOIYCTUMBIX 3HAYEHUM;

- nmedopManuy CYIIECTBYIOIICH 3aCTPOMKH, BBI3BAHHBIC YCTPOHCTBOM IOIIIOPHOTO
COOPYKEHHMS U MTOCIIEAYIOLIEr0 CTPOUTENBCTBA, HE MPEBBIIIAIOT IPECIIbHBIE JONOJIHUTENBHbBIE
3HAUEHUS;

- IIMPUHA PACKPBITHSI TPELIUH B jKeJI€300€TOHHBIX 3JIE€MEHTaX HE MPEBBILIAET MPEAeIbHBIX
JIOTTYCTUMBIX 3HAUEHHUH.

6.1.14 /1151 nOCTOSIHHBIX MOAIIOPHBIX COOPYXEHUN I€OTEXHUUYECKOW KaTeropuu 3 B cilydyae
HEOOXOIMMOCTH CIIEIYET YYUTHIBATh Pa3BUTHE AepopMaluii OCHOBaHUS BO BPEMEHH.

6.1.15 Ilpu BBINOIHEHMM PACYETOB IIOAIOPHBIX COOPYKEHUH CIEAYET ONPENEIATh
HOpMAaJIbHbIE U KacaTeJIbHbIE HANIPSKEHHS HA KOHTAKTE «IIOANIOPHOE COOPYKEHUE - TPYHTOBBII
MaccuB». 1 IpOBEPKU BO3MOYKHOCTH CABUIa HA KOHTAKTE€ KOHCTPYKIUI C TPYHTOM JIOJIKHBI
OBITH ONpENENEeHbl CHJIbl IPEAEIbHOTO COMPOTUBIEHUS CABUTY, KOTOpBIE 3aBUCAT OT
XapaKTEpUCTHK TPEHUS U CLEIJIEHUS Ha KOHTakTe. CUibl TPEHUS U CLEIUICHUS Ha KOHTaKTe
«TIOATIOPHOE COOPY>KEHUE - TPYHTOBBIM MacCHB) JIOJKHBI ONpPENEATHCS B 3aBUCUMOCTH OT
3HAUYEHUI MPOYHOCTHBIX XapaKTEPUCTHK I'PYHTA, TUAPOTEOJIOTHYECKUX YCIOBUM IUIOIIAIKH,
MaTepuraia KOHCTPYKIIMH, TEXHOJIOTHH €€ yCTPOHCTBA B COOTBETCTBHH C 6.2.23.

6.1.16 IIpn npoekTUPOBaHNY NMOANIOPHBIX COOPYKEHUIN F€OTEXHUUECKUX KaTeropuii 2 u 3,
NEPEeKPHIBAIOUINX (TIOTHOCTBIO WJIM YAaCTUYHO) €CTECTBEHHbIE (PUIIbTPALIMOHHBIE NMOTOKU B
IPYHTOBOM MAacCHBE MM U3MEHSIOIINX YCIOBUS U MyTH (QUIBTPALMU TOJI3EMHBIX BOJI, CIIEAyeT
BBITNIOJHATH IPOrHO3 U3MEHEHUI THIPOre0JOrHYECKOr0 pexruMa TEPPUTOPUH CTPOUTEILCTBA.
Ha ocHOBaHMU THIPOT€0JIOTNYECKOr0 MPOrHO3a B ClIydyae HEOOXOJUMOCTH CIIeyeT YUUThIBATh
JIOTIONIHUTENIbHOE JaBJI€HHE OT HW3MEHEHHOTO YPOBHS TOJ3EMHBIX BOJ (BCIEICTBUE
OappaxHoro »ddexra), a Takke pazpabaTblBaTh 3aIlIUTHBIE MEPONPHUATHS  JUIs
IIPOEKTUPYEMOT'O COOPYKEHUS U COOPYKEHUU OKPYKAFOIIEH 3aCTPOUKHU.

6.1.17 dnsa obecrieueHust TpeOOBaHMIA MO JOJTOBEYHOCTH NMPOEKTUPOBAHHE ITOCTOSHHOIO
MOJMOPHOTO COOPYXKEHUSI HE0OXOoAMMO ocymiecTBiATh B coorBerctBuu ¢ CII 28.13330,
YUUTBIBAsi HOPMATUBHBINA CPOK CITYKObI IPOEKTUPYEMOI'0 OOBEKTA B IIETIOM.

[Ipy oueHKe JOATOBEYHOCTH MAaTEpUajOB KOHCTPYKIMM, pacHOJIOKEHHBIX HUXKE
IUIAHUPOBOYHBIX OTMETOK, CJIEYET YUUTHIBATh BO3MOXXHOCTh HAJIMYMSI arPECCUBHBIX BELIECTB
B II0JI3EMHBIX BOJaX U IPyHTE, IEKTPOXUMHUUYECKON KOPPO3UH, BIUSIHUSI TPUOKOB M a3pOOHBIX
0aKkTepHii B MPUCYTCTBUM KHUCIOPO/Ia, BIUSHUS CE30HHBIX TEMIIEPATypHBIX BO3ACHCTBUI U TI.

6.1.18 IlpoekTHble pemieHUs TMOIANOPHBIX COOPYXKEHHH JOJKHBI —00OecreunBaTh
HEBO3MOXXHOCTb HACTYIUICHUSI KaKOT0-JIM0O0 MPEIeIbHOTO COCTOSHUS C TPeOyeMOoi CTeNeHbI0
Ha/IeKHOCTH.
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6.1.19 Jlns oGecrieueHust TpeOyeMoil CTENEHN HAJASKHOCTH TIOMIOPHOTO COOPYKECHUS TPH
BBITIOJIHEHUH PACUYETOB M HMHBIX MPOBEPOK CIEIYeT HMCIOJIB30BaTh YaCTHBIE KOA(PPHUIIMEHTHI
HA/IeKHOCTH, YUUTHIBAIOLIME BO3MOXKHbBIE HEOIAronpUATHbIE OTKJIOHEHUS PacueTHBIX
apaMeTpoB, YCIOBUN CTPOUTENHCTBA M IKCITyaTallUH, a TAKKe HEOOXOMMOCTb MOBBIIICHUS
Ha/IeKHOCTH B 3aBUCUMOCTH OT F€OTEXHUYECKOM KaTeropuu MOoAIOPHOTO COOPYKEHUS.

6.1.20 ITpu npoeKTUPOBaHUU MOANOPHBIX COOPYKEHUH CIIEAYET MPUMEHSTH CIEIYIOIINE
IPYMIIbI YaCTHBIX KO3((HUIIMEHTOB HAJIE)KHOCTH:

Yn - II0 OTBETCTBEHHOCTHU COOPYKEHUM, onpezenseMble B coorBercTBuu ¢ OCT 27751;

Yt - IO Harpy3Ke, oIpeiessieMble B COOTBETCTBHH ¢ 6.2.5;

Ym - IO MaTepualy KOHCTPYKILIMM, OIpeiesieMble HA OCHOBAaHUU YKA3aHUH CTPOUTEIbHBIX
HOPM 110 IPOEKTUPOBAHUIO KOHCTPYKIIMHA U3 COOTBETCTBYIOLIETO MaTepuaa;

Yg - 110 TpYyHTY, onpezaensembie B coorBercTBuu ¢ ['OCT 20522, CII 22.13330 u ¢ yueToMm
6.1.25;

Ye OO Yd - KOIPPUIUESHTHI YCIOBUI pabOTHI, yCTaHABIMBACMbBIE B COOTBETCTBUU C 6.2,
CTPOUTEIBHBIMM HOPMAaMH IO NPOEKTHPOBAHUIO KOHCTPYKLUI H3 COOTBETCTBYIOLIETO
MaTepuana u ¢ yaetom 6.1.6;

YR OO Y4 - MO CONPOTHUBIICHUIO JIsi CBail TMOO I'PYHTOBBIX AHKEPOB, ONpEeNsieMble B
cootBercTBuU ¢ CII 24.13330 u CII 248.1325800.

6.1.21 B pacyerax yCTOMYMBOCTH MOJMOPHBIX COOPYKEHUH KpuUTepHeM oOecredeHus
TpeOyeMOii CTeTICHH HaJISKHOCTH SBJISCTCS KOI(DDUIIMEHT yCTONYUBOCTH Kst.

B anamutHueckux Monensix Kst /Uit BHIOpaHHOW MOBEPXHOCTH CKOJBXKEHHS CIEIyeT
ONpEAEATh KaK OTHOLIEHUE YACPKHUBAIOUIUX W CABUTAIOLIUX CUJI JIMOO KAaK OTHOILIEHUE
C/IBUIOBOI MPOYHOCTH TPYHTa K KacaTeJIbHbIM HANpsOKEHUSAM, JACHCTBYIOIIMM Ha 3TOH
MIOBEPXHOCTH CKOJIBKEHHS. B 4HMCIeHHBIX pacueTax 3HaueHHE KOA(PPUIMEHTa YCTOMYNBOCTH
Kst Jomyckaercsi MpUHMMATh PAaBHBIM YHCIY, Ha KOTOpPOE CJEAYyeT pPa3JeiuTh HCXOHbIC
pacyeTHble 3HaYEHUs IPOYHOCTHBIX IOKa3aTesiel rpyHTa tg@| U Ci, 4TOOBI YaCTh TPYHTOBOIO
MacCHBa, IPUMBIKAIOILET0 K MOANOPHOMY COOPYKEHHIO, MepellIa B COCTOSHUE NPEAeIbHOr0
paBHOBecHs. [Ipu 3TOM yAenpHBIM BeCc TpyHTa U BHEIIHME HArpy3kKd NPUHUMAIOTCS C
K03 pHIIMEHTOM HaJeKHOCTH 10 Harpy3ke yf = 1,0.

6.1.22 PacyerHblii KOA(D(PHUIIMEHT YCTOMYMBOCTH TMOATIOPHOTO COOPYXKEHHUS CIEAyeT
HaXOOUTh KaK MHUHMMAJIbHOE M3 BCEX 3HAYCHMM, IOJyYEHHBIX MJI BCEX BO3MOXHBIX
MIOBEPXHOCTEH CKOJIbKeHHs. PacueTHbIit koadduirieHT yerounBoctH Kst 1oJkeH ObITh Oosiee
WM paBeH HOPMHUPOBAHHOMY JIOMYyCTHUMOMY 3HaueHHUio [Kst], onpenensiemomy cormacHo CIT
116.13330.

6.1.23 HopMaTuBHBIE U pacueTHbIE 3HAYECHMsI XapaKTEPUCTUK MaTE€pPUAIOB KOHCTPYKLHN
MOJIMOPHBIX COOPYKEHUH CIIEIyET ONpeeNsaTh B cooTBeTCTBUHU ¢ TpeboBanusmu [[OCT 27751
U CTPOUTEIBHBIMM HOPMaMH IO NPOEKTUPOBAHUIO KOHCTPYKLUUN I COOTBETCTBYIOILETO
MaTepuaia. B pacuerax moanopHbIX COOPYKEHHH ClIeyeT UCII0JIb30BATh PACUETHHIE 3HAUCHUS
XapaKTEpUCTUK KOHCTPYKI[MOHHBIX MAaTEpHUAJIOB, IOJIydaeMble [EJIEHHEM HOPMAaTHUBHOIO
3HAYEHUS] COOTBETCTBYIOLIEH XapaKTepUCTUKU Ha KOI(DPUIMEHT HAJEKHOCTU MO MaTepHuamy
Ym.

6.1.24 HopmaTuBHBIE M pacyETHbIE 3HAYEHUS] XAPAKTEPUCTUK TPYHTOB CIEAYET
ycranaBinuBath B cooTBeTcTBUU ¢ [OCT 20522 ¢ yuerom CII 22.13330.

6.1.25 B pacuerax Kak 10 MEPBOW, TaK U MO BTOPOU I'PyNIE MPEAEIbHBIX COCTOSHHUN MpU
olpesielieHnd OOKOBOTO JaBJIEHHs] TPYHTa Ha MOJMOPHBIE COOPYXEHHS KOI(P(UIMEHT
HAJIC)KHOCTH ISl TUIOTHOCTH TPYHTA JOJDKEH MPUHUMATHCS Yg,p = 1,0.

6.1.26 Jlna [IMTENbHBIX TNPOEKTHBIX CHUTYallMd ClEeIyeT YYMTHIBaThb I0JI3Y4eCThb
KOHCTPYKIIMOHHOT'O MaTepuaia, U3 KOTOPOro M3rOTOBIEHO MOANOPHOE coopyxkeHue. Pacuer
KOHCTPYKLUHU TIOJIOPHOTO COOPYKEHHUS C YYETOM TIOJ3Y4ECTH CIEAYeT BBINOIHITH B
COOTBETCTBUU CO CTPOMTEIbHBIMH HOPMaMHU IO TPOEKTHUPOBAHUIO KOHCTPYKLIUH U3
COOTBETCTBYIOILIETO MaTepHaa.
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6.2 Harpy3ku u Bo3aeiicTBUs

6.2.1 IIpu npoeKTUpPOBaHUH OAIIOPHBIX COOPYKEHUH JOHKHBI YYUTHIBATHCSA IEHCTBYIOINE
Ha HHUX Harpy3kd M BO3JCHCTBHUS, BO3HUKAIOIIME B YCIOBUSAX HX CTPOUTENIBCTBA U
IKCILTyaTal1H.

6.2.2 Ilpu ompeneneHur HArpy30K M BO3JCUCTBUUA Ha MOANOPHOE COOPYKEHHE U €ro
AJIEMEHTBI Pa3INyaroT:

a) MOCTOSIHHbIE HAIPY3KH U BO3AECHCTBUS:

- BEC IIOJIIIOPHOT'O COOPYKEHHUS;

- BEC T'PYHTA 3aCHIIKU;

- BEC KOHCTPYKLHUH, 3JaHUN U COOPYKCHHUH, HAXOIAIIMXCSA B 30HE MX BO3ACHCTBUSA HA
IIOAIIOPHOE COOPYKEHUE,;

- BEC KOHCTPYKIIMH, 30aHUN U COOPYKEHUMN, OITUPAIOIINXCS Ha IPOEKTUPYEMOE ITOATIOPHOE
COOpY’KEHHE B JOJITOBPEMEHHBIX CUTyallUsAX (HalpuMep, HeCylIre NOJIOPHbIE COOPYKEHUS B
NEPUOJ UX IKCIUTyaTallUH);

- JaBJICHUE I'PYHTA U HAIPSKEHUS B OCHOBAHUU B JIOJITOBPEMEHHBIX CUTYalLUsX;

- JaBJICHUE ITO/I3EMHBIX BOJ] IPU YCTAaHOBUBIIEMCSI PEXKHUME;

- YCWJIUS IIPEIBAPUTEIBHOTO HANPSKEHUS B IIOCTOSIHHBIX KOHCTPYKLHUAX U I1P.;

0) BpeMEHHbIE AJTUTENIbHBIE HATPY3KH U BO3/IEHCTBUS:

- BEC CTAL[MIOHAPHOr0 000PYA0BaHMsI, HAXOSILIEr0Cs B 30HE €ro BO3/1eHCTBHS Ha TOAIIOPHOE
COOpYKEHHUE;

- JaBJICHUE I'PYHTA U HAIPSKEHUS B OCHOBAHUU B KPATKOBPEMEHHBIX CUTYyalUsX;

- J1aBJIEHUE IMOJA3EMHBIX BOJ IPU HEYCTAaHOBUBILEMCS PEXHME, H30BITOUHOE IOPOBOE
JIaBJICHUE;

- TMHAMHUYECKHE BO3JIEHCTBUS OT 000PYA0BaHUS U TPAHCIIOPTA;

- Harpy3KH OT CKJIAJUPYEMBIX Ha IIOBEPXHOCTH IPyHTA MaTEPHUAJIOB;

- TEMIIEPATYpPHbIE BO3IEUCTBUS B IEPHOJ] IKCILTyaTaALIUH;

- YCUJIUS BO BPEMEHHBIX aHKEpaX U PaclOPHBIX KOHCTPYKIUX;

- Harpy3ku, OOYCJIOBJIE€HHbIE HW3MEHEHHEM BIAXXHOCTH, YCaJAKOM M TON3yYECThIO
MaTEepHaoB;

- CHJIBI MOPO3HOTO ITY4Y€HHUS TPYHTA;

- neopMaliui OCHOBaHUsI, BbI3BAaHHBIE SKCKABALlMEH IPyHTa;

- JnedopMaldyd OCHOBAaHHWSA, BbI3BAHHbBIE YXY/IIEHHEM CBOMCTB TpyHTa U HE
COIPOBOKAAIOIINECS KOPEHHBIM U3MEHEHUEM CTPYKTYPBI TPYHTA;

- OTpULIATEIbHOE TPEHUE U TIp.;

B) KPaTKOBPEMEHHbIE HAarpy3KH U BO3JEHCTBUS:

- JIONIOJTHUTENIbHOE JIaBJIEHUE, BBI3BAHHOE TPAHCIOPTHBIMU Harpy3kaMl Ha 3€MHOMN
MIOBEPXHOCTH;

- JaBJICHUE PacTBOPOB IIPH [IEMEHTALINN;

- TEMIIEPATYPHO-KIMMATUYECKUE BO3ACHCTBHSI B IEPUOJL CTPOUTEIBCTBA U TIP.;

- Harpy3kd, BO3HHKAIOIIME IPU H3TOTOBIIEHWH, TPAHCIOPTUPOBAHWUM M MOHTaXe B
IIPOEKTHOE MOJI0XKEHUE AIEMEHTOB MOJIOPHBIX COOPYKEHUHN 3aBOJCKOT0 U3TOTOBIICHUS;

T') 0cOOBIe HATPY3KHU U BO3JICHCTBUS:

- BO3/ICHCTBUS, 00YCIOBIEHHbIE ONACHBIMU MH)XEHEPHO-TEOJIOrMUYECKUMH MTPOLIECCAMU;

- CeICMUYECKHE BO3JCUCTBHS;

- BO3JeiicTBUA, OOycIOBIEHHbIE JedopMalMsIMU OCHOBAaHHMS M CONPOBOXKJIAIOIINECS
KOPEHHBIM U3MEHEHHEM CTPYKTYphI TPYHTa, HAIPUMEP MIPU MPOCaaKax U HaOyxaHUH IPYHTOB;

- B3PbIBHBIE BO3JICHCTBUS;

- aBapUiHbIC HAIPY3KU U BO3JEHCTBHS U TIP.

IIpuMeuanue - B 3aBUCHMOCTM OT paccMaTpHUBAEMOIO IPEIEIBHOIO COCTOSIHMS, a TaKXKe MPOEKTHOH
CHUTYaINH (JOJTOBPEMEHHOHN MM KPaTKOBPEMEHHOI) HEKOTOpPBIE BPEMEHHBIE [UINTEIbHBIE HArpy3KH MOT'YT OBITh
OTHECEHBI K KPaTKOBPEMEHHBIM, 1 HA000pOT (HanpuMep, TeMIepaTypHOe BO3IEHCTBHE).
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6.2.3 HopmaTuBHBIE 3HaU€HUS HArpy30K M BO3JCHCTBUI HA MOAMOPHOE COOPYKEHUE WU
€ro OTJENbHbIE KOHCTPYKTUBHBIC 3JEMEHTHI, & TakKe€ BO3MOXHBIC COYETaHUS Harpy3ok
cienyeT mpuHUMaTh coryiacHo Tpedoanusm CII1 20.13330, CIT 22.13330, CIT 35.13330, CII
43.13330, CIT 248.1325800 u HACTOSIIIIETO CBO/IA TTPABHIL.

PacueTHble 3HaueHHs HArpy30K U BO3JEHCTBUM Fqg ciemyer onpenensiTh B 3aBUCUMOCTH OT
WX HOPMATHBHBIX 3HAUYEHUH 110 hopMyIie

Fda = yiFn, (6.1)

rae Fn - HopMaTUBHOE 3HAYEHUE TAHHOW Harpy3KH WM BO3JEHCTBUS;

Yt - 4aCTHBIN KO3()(PULIMEHT HAIEKHOCTH 10 HArpy3Ke.

[Tpu ogHOBpPEMEHHOM JCHCTBUU HECKOJBKUX HArpy30K CIEAYeT YYUTHIBATH KOI(P(DHUIIMESHT
UX coYeTaHus y, npuHuMaeMblid B coorBeTcTBuu ¢ CIT 20.13330.

Bce pacuets! ciieyeT BBINONHSTH C UCIOIb30BAHUEM PACUETHBIX 3HAUYEHUN HArpy30K U
BO3JCHCTBUH U151 IEPBOM U BTOPOI TPYIII NPEICTbHBIX COCTOSTHUM.

6.2.4 B pacuerax NOANOPHBIX KOHCTPYKIMH ClI€AyeT y4YUThIBATh, YTO OJHU U TE XK€
Harpy3ku M BO3JEHCTBHMS MOI'YT OKa3blBaTh KakK HEOJIArONpPUATHOE, TaK M OJIarOnpUsTHOE
BJIMSHUE IPU aHAJIM3€ PA3IMYHbIX MPENEIbHBIX COCTOSHUN. B cimyuasx, Korna Harpysku u
BO3/CHUCTBUS OKa3bIBAIOT OJIArONPUATHOE BIMAHUE, KOAPPHUIMEHT HAJIEKHOCTH 110 Harpy3Ke
cleyeT IPUHUMATh MEHEE €IUHULIBI.

6.2.5 B pacdeTax NOANOPHBIX COOPYKEHUIN U NX OCHOBAHUH 110 IIEPBOM IPYIIIE IPEAECIIBbHBIX
COCTOSIHUHM KOA(PPHUIMEHTH HAJACKHOCTH IO HArPy3Ke CIEyeT NPUHUMATh B COOTBETCTBUU C
TaduIeH 6.2.

IIpn pacyere NOANOPHBIX COOPYKEHHM M MX OCHOBAHMM IO INPEIAECIbHBIM COCTOSHMAM
BTOpPOH rpynmbl KO3(QQUIHUEHTHl HAJECKHOCTH IO Harpy3ke BO BCEX Cilydasx Cilexyer
IPUHUMATH paBHbIMU 1,0.

JUis Harpy30K U BO3ACHUCTBUI, HE yKa3aHHbBIX B Tabiaule 6.2, KoaQGUIMEHTH HAIEKHOCTH
[0 Harpyske cieayer npuHuMaTh corsacHo Tpebosanusim CII 20.13330, CIIT 22.13330, CII
35.13330, CIT 43.13330, CIT 248.1325800.

6.2.6 OCHOBHOI Harpy3Ko# Ha MOATIOPHOE COOPYKEHUE B OOJBIIMHCTBE CIIyYaeB SBIISICTCS
OOKOBOE J1aBJICHUE IPYHTOB B MX €CTECTBEHHOM 3aJIeraHUU WJIM OOpaTHOH 3aCBINKH, a TaKKe
JTaBJICHHUE MTO/I3EMHBIX BOJI.

JlaBneHne rpyHTa Ha MOATIOPHBIE COOPYXKEHHS CIENYET ONPEIENATh B 3aBUCUMOCTH OT
3HaueHUM nepemelieHuil u nedopManuii, pealusyeMbIX B pe3yjibTaTe COBMECTHOM padOThI
HOJIOPHOTO COOPYKEHHUSI U TPYHTOBOI'O MaccHBa Ha KaXJOM dTane pa3paboTku IpyHTa. B
3aBUCHUMOCTH OT 3HAUEHHUS U HaIIPaBJICHUs IEPEMELICHU MOANOPHON KOHCTPYKIIUH 3HAUEHUS
OOKOBOTO JABJICHUS I'PYHTa MOTYT U3MEHATHCA OT aKTMBHOTO 1O MACCUBHOTO JABICHUS (CM.
pucyHOK 6.1).

3HadyeHHss OOKOBOTO [aBJIEHUSI TPYHTa JIOIYCKAeTcs OIpeNeNATh KakK IPOU3BEJCHHE
BEPTUKAIBHOTO 3P(PEKTUBHOTO HANPSKEHUS B TPYHTE Ha KO3(DPUIMEHT OOKOBOTO J1aBICHUS
rpyHTa. 3HaueHus: Ko3(PUIMEHTOB OOKOBOTO JaBJIEHUS TPYHTA B MOKOE, a TaKXKe 3HAYCHHUs
AKTUBHOT'O M TACCUBHOTO JIABJICHUS CIEAYyeT onpenenars B cootBerctBuu ¢ CIT 22.13330.

6.2.7 JlaBieHue TpyHTa Ha IOANOPHOE COOPYXEHUE TPU €ro HE3HAUYUTENIbHbIX
nepemerienusx (menee 0,0005h, rae h - cBoOoaHas BBICOTA TOAMOPHOTO COOPYKEHUS WU
nepenag OTMETOK YAEpKMBAEMOTO UM TpPYHTA) CleQyeT NPUHUMATh pPaBHBIM OOKOBOMY
JABJICHUIO TPYHTA B TIOKoe. B mpounx ciayyasx pacuer HOJAMOPHBIX COOPYXKEHUI HEOOX0AUMO
BBITNOJHATh HA aKTMBHOE U MACCHBHOE JaBJIEHHUE TPYHTA U €r0 IPOMEXKYTOUHBIE 3HAYCHMS,
onpezenseMble pacueToM. JlaBieHue TpyHTa Ha CTEHBl IOJBAJIOB CleAyeT MNPUHUMATh
coryiacHo pasneiny 9.

Tabnuna 6.2 - KoopduuueHTsl HaIeKHOCTH IO HAarpy3Ke

I Harpysku u Bo3aeiicTBus IEJI. H3M. | KoadhunmenTt HamexHOCTH TIO HATPY3KeE Yt I
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KpPaTKOBPEMEHHBIE JUINTEIIbHBIC
CHUTYaIlN MIPOEKTHBIE
(cTpouTenbHBIN CUTYaIH
HEpUONT) (3KcIITyaTanus)
IlocTosiHHBIE
Y nestbHbIH Bec rpyHTa (00BEMHBIE CHIIBI) xkH/m® 1,0 1,0
Harpy3ska ot Beca Hachlnei (Bec HACHITHOTO TPYHTA) xkH/m® 1,15 (0,85) 1,15 (0,85)
Bec  cTpOMTENBbHBIX  KOHCTPYKUMH  IOJIOPHOTO <H 1,1 (0,9) 1,1 (0,9)
COOpYKEHHS
Bec KOHCTPYKIMI, ONUPAIOIIUXCS Ha IOJIOPHOE
COOpYKEHHe, WIN 30aHul U coopykeHuil, nepenaronux| kH ITo CIT 20.13330 ITo CII 20.13330

HArpy3Ky Ha MOJIOPHOE COOPYKEHHE YePe3 TPYHT

FOpPI?,OHTaJ'ILHOC JaBJICHUEC TIpyHTa Ha JIMHEWHBIE

MOANOPHBIE COOPY)KEHHSI (Harpy304HbIi 3 dexT) «la 10 10
["opu30HTANBHOE JIaBJICHHWE I'PYHTa Ha KPYyIJble B IJIaHE
[OITOPHEIE COOpYKEHUS 00yCIIOBIICHHOE
He(il)ngpOJlHOCTbIO HJE)ZZIHOBOFO’ 3aneraH1/}1/;1 TPYHTOB illa 1,25 1.25
(Harpy3ounslii 23ddekr)
/laBieHne MOA3EMHBIX BOJ, B T.4. THAPOCTATHIECKOE kIla 1,1 (0,9) 1,1 (0,9)
CHJITBI TPEHUSI TI0 KOHTAKTY C MOJMOPHON KOHCTpyKImei [  kIla 1,0 (0,65) 1,0 (0,65)
Y crsinst HaTsHKEHMS TIOCTOSIHHBIX aHKEPOB kH 1,0 1,0 (0,9)
BpemMeHHbIe [HTenbHbIC
Harpys3ku, pacrosio)keHHbIE Ha TOBEPXHOCTH I'PYHTA U Ha
nepszpbnidr:lx (cxy1agupoBaHue MaTeI;)I/IaJ'IOB u E};[) kH, kIla 11 L1
Bec cranmoHapHoro o60pyoBaHust kH - 1,05
Y crutist HaTsDKEHYSI BpEMEHHBIX aHKEPOB kH 1,0 -
TemmepatypHbIe BO3CHCTBUS °C - 1,1
KpaTkoBpeMeHHbBIC
Harpy3kn  oT  MeXaHU3MOB,  IOTPY30YHBIX  H
TPaHCHOPTHBIX CPEICTB Ha NOBepxXxHOCTH TpyHTa u|Klla, kH 1,2 1,2
ACTIOPHBIX JIMCKaX MEPEKPHITUI
[Harpysku ot Beca mogeit klla - 1,4
TemmeparypHbIe BO3EHCTBUS °C 1,0 -

IIpumeyanus

1 Ilpm pacyere MOAMOPHBIX COOPY)KEHHH HAa 0CO0OE coUeTaHHWe HArpy30K KO3((UIMEHTHI HaJeKHOCTHU 10

Harpy3ke NpuHUMAaroTcst paBHbIMA Yi = 1,0.

2 3HadeHUs KO3(1)(1)I/H_II/IGHTOB HAJACKHOCTHU II0 HArpy3ke, HNPUBCIACHHLIC B CKO6KaX, COOTBETCTBYIOT]

6HaFOHpI/IHTHOMy BJIMSTHUTIO HAT'PDY3KHU UJIN BOSHGﬁCTBHﬂ.

4 Boxosoe paenewxwe rpywTa pp

MepemelieHue OT rpyHTa

MNepemeuwexue Ha rpy?r

P4’ - aKTUBHOE JTaBJICHUE; p,’ - TACCUBHOE JaBIICHHE; Pn' - OOKOBOE aBlICHHNE TPYHTA,;
TOYKaA po - JaBJICHUEC B COCTOAHNU ITOKOA

Pucynok 6.1 - U3MeHeHue naBiieHHs TPYHTA HAa MOANOPHOE COOPYKEHHE
B 3aBUCUMOCTH OT €ro NepeMEIEHUs
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6.2.8 Tlpu pacdyere OOKOBOTO MaBJICHHS TPyHTAa HEOOXOAMMO YYHUTHIBaTh: (DU3UKO-
MEXaHUYECKHUEe CBOWCTBA IPyHTA, TEOMETPHIO penbeda 3eMHOW MOBEPXHOCTH, YTOJl HAKIOHA
WHKEHEPHO-TEOJIOTUYECKMX JJIEMEHTOB K TOpPU30HTY, VYroJl HakJIOHAa THUIOBOM TpaHU
HOJINOPHOTO COOPYKEHUSI K BEPTUKAIM, TPEHHE HA KOHTAKTE «IIOJIOPHOE COOPYKEHHE -
TPYHTOBBII MaccHB», Harpy3ky Ha MOBEPXHOCTH TPYHTa, MOPOBOE JaBIEHHUE B T'PYHTOBOM
MaccCHBE.

6.2.9 IIpu pacueTe MOANOPHOTO COOPYKEHUS 10 MEPBOI TPYIIIE MPEAETbHBIX COCTOSHUN Ha
OCHOBHOE COYETaHHE HAarpy3o0K CJEeIyeT NPUHUMATh PACUETHbIE 3HAYEHUS IPOYHOCTHBIX
XapaKTepUCTUK TpyHTa (yriia BHYTPEHHETO TPEHUS @ U CLEIJICHHUS C|), ONpPEIEeICHHbIE C
JIOBEPUTENBHON BEpOATHOCTHIO HE MeHee 0,95.

[Tpu pacyere MOAMOPHOTO COOPYKEHUS [10 BTOPOI1 TPpyIIIe MPEeAeTbHBIX COCTOSHUH, a TAKXKe
npu pacyere Ha 0co00e COYeTaHWE Harpy30K CIEAyeT NPUHUMATh PacuyeTHbIC 3HAYCHUS
MPOYHOCTHBIX XapaKTePUCTHK TpyHTa (Qu, cu), ONpeAeNeHHble C JOBEPUTENIbHOMI
BEpOATHOCTHIO HEe MeHee 0,85.

6.2.10 JlaBnenue rpyHTa Ha OIOPHBIE COOPY>KEHUS, yCTpauBaeMbIe ¢ 00paTHOI 3aChINKOM
MECTHBIM I'PYHTOM, JOIYCKAETCsl OMPEEATh, IPUHUMAs PaCYETHBIC 3HAYEHUS XapAKTEPUCTUK
IPyHTOB oOpaTHO# 3aceiiku (Y1, @I, ci'), ymiotHeHHbix a0 K, = 0,95 ux miotHocTH B
MPUPOJHOM COCTOSIHUHM, B 3aBUCHUMOCTH OT PACUYETHBIX 3HAYCHUN XapaKTEPUCTUK TEX JKE
TPYHTOB B MIPUPOJHOM COCTOSTHUH (i1, @1, ¢1): Y1' = 0,9571; @' = 0,9¢1; ¢’ = 0,5¢1, ipu aToM ¢/’
ciemyer npuHUMaTh He O6osee 7 klla, a @i - He Gostee 30°.

JlaBneHue rpyHTa Ha MOJNOPHBIE COOPYKEHUs, yCTpauBaeMble ¢ OOpaTHOM 3aCBINKOW U3
IPUBO3HOIO IE€CYAHOTO WJIM T'PABEJIMCTOrO TPYHTA, IOIMYCKAETCs ONPEIENATh, MpUHUMAs
pacueTHbIe 3HAUYEHHUS XapaKTEPUCTUK TPYHTOB 0OpaTHOM 3ackinku (Y1, @', ¢1), YIJIOTHEHHBIX
10 K, = 0,95 ux MakCHMaJIbHO# IUIOTHOCTH, B 3aBHCUMOCTH OT XapaKTEPUCTHK TEX )KE TPYHTOB
PU MaKCUMAaIIbHOU MI0THOCTH (Y1, @1, ¢1): Y1' = 0,95v1; ¢1' = 0,95¢1; ' = 0.

PacuerHbie XapaKTepUCTUKHU TPYHTOB Y|, @I, | CIEAYET IPUHUMATh:

- JUIS MECTHBIX TPYHTOB - HA OCHOBAHUU JaHHBIX WH)KEHEPHO-T€OJIOTrMYEeCKUX H3bICKaHHMA
Ha paccMaTpUBAEMOM IJIOIAIKE;

- JUIsl TIPUBO3HBIX TPYHTOB - HA OCHOBAaHUU JIAOOPATOPHBIX HCHBITAHUN OOpPa3IoB
MPUBO3HOIO I'PYHTA, YIJIOTHEHHBIX A0 MakcuMainbHOHU muioTHOCTH o [OCT 22733,

6.2.11 Pacuer noAnopHBIX COOPYKEHUHN BO BCEX CIy4asix CIEAYET BBINOJHATH, ONPEIEIIsIs
JaBJICHHE TpPYHTa Ha COOpY)KeHUE Kak A((EeKTUBHbIE HANpPSIKEHMS, IeperaBaeMble Ha
KOHCTPYKIUIO Yepe3 CKEJET rpyHTa. [Ipr 3TOM 1OMONIHUTENBHO CIIEIyeT YUYUTHIBATh J1aBJICHUE
Ha KOHCTPYKIIUIO TIOJ3€MHBIX BOJ.

B nononHeHue Kk 3TOMY IPU UCHOJIb30BAaHUM AHATMTUYECKUX METOJIOB pacuera MOANOPHBIX
COOPYKEHHI B OCHOBAaHHUSAX, CIIO)KEHHBIX CJIA0OMPOHUIIAEMBIMH  BOJIOHACHIIIICHHBIMU
TPYHTaMH, B KOTOPBIX B TPOIIECCE CTPOUTENBbHBIX pPadOT MOTYT BO3HHUKATh W30BITOUHBIE
MOPOBBIE IABJICHUS, CIEAYET ONPEALNISITh 3HaU€HUSI OOKOBOTO JJaBJICHUSI TPYHTA, BBIPA)KEHHbIE
B TMOJHBIX HanpsbkeHusix. [lpm »>ToM B KadecTBE XapaKTEpUCTUKU MPOYHOCTH
BOJIOHACBHIIIIEHHOTO TPYHTA CIEAYeT MPUHUMATH €r0 MPOYHOCTH MPU HEIPEHUPOBAHHOM C/IBUTE
Cu (cm. TOCT 12248), a 3Ha4YeHHs] aKTUBHOTO W TMACCHUBHOTO JABJICHHS TPyHTa CIEAyeT
onpeaensaTe B coorBercTBuM ¢ CIT 22.13330.

HpnMeanHe - HpI/I HCIIOJB30BaHUN YUCJICHHBIX MCTOJO0B pacu€Ta, OCHOBAHHBIX Ha MOACIIAX CILTOIITHOM
Cpeabl, pacyeT NOAINOPHBIX COOpyX(GHHﬁ, IlaIOIIII/Iﬁ BO3MOXKHOCTb ONPECACTIUTL TOJIBKO ITOJHBIC HAIIPSAKCHHSA B
TPYHTC, HE NOITYCKACTCA.

6.2.12 Pacnipenenenue naBlieHUs TPyHTa Ha TIOJMIOPHOE COOPYKEHUE TI0 TIIyOWHE CIeayeT
ONpeNeNsiTh C NPUMEHEHHWEM YHCIEHHBIX METOJOB pacuera. B mpocTedmmx ciydasx
JIOTTYCKAEeTCsl MCIOIh30BaTh AHAIUTUYECKHE M TpadOoaHATUTHYCCKHE METOIbI MOCTPOCHHUS
SMIOpP AaKTUBHOT'O M MACCUBHOTO JABJICHUS TPYHTA HA MOJIMOPHBIE COOPYKEHHUS.

['padmyeckue MeToabl MOCTPOEHUS 3IMIOP AKTUBHOTO JABJIEHMS, KOTOpBIE JOMYCKAeTCs
MPUMEHATH MPU MCHOJIb30BAaHUM AaHAIMTHYECKUX METOJOB pacuera, npuBeaeHsl B E.1
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npuioxennss E. Ecim yronm HakiioHa MOBEPXHOCTH T'PYHTA MPEBBINIACT YroJl BHYTPEHHETO
TPEeHUs, JUIsl TOCTPOEHHUS SIOPHl AKTHBHOTO JABJICHUS JOMYCKAETCS HCIIOJIb30BaHHE
pacueTHol cxembl KynbmaHa.

6.2.13 [laBneHue MOA3EMHBIX BOJ Ha IOANOPHBIE COOPYKEHUS CIENyeT NMPUHUMATh B
COOTBETCTBUH CO 3HAUCHHSIMH ITOPOBBIX JABJICHUI B TPYHTE, ONPEACISIEMBIMU B 3aBUCUMOCTH
OT TIOJIOKEHHUSI YPOBHEH MOA3EMHBIX BOJ B BOJOHOCHBIX T'OPU30HTAX, MbE30METPUUYECKHX
HAIoOpOB B HUX, (DMIBTPAIIMOHHBIX MpOIlecCOB. PacdeTHoe 3HAYCHHE THIPOCTATUYECKOTO
MIOPOBOTO JIABJICHHUSI B JIIO0O0M TOUKE Ug BBIYHUCIISIOT IO hopMyIIe

Ud = yyw Hw, (6.2)

re yf - Koo PHUIHEeHT HAIKHOCTHU IO HArPy3Ke;

Yw - YACJIBbHBIN BEC MOPOBOM KUJIKOCTH, kH/M:

Hw - BeJInuMHa Ibe30METPUUECKOI0 Harlopa B JAaHHOM TOUKE.

MeTo/1pI aHaTUTHUECKOTO TOCTPOCHHUSI AMMIOP TUAPOCTATUYECKOTO IaBICHUS I PA3TUYHbBIX
IPYHTOBBIX yclIOBUM npuBeeHsbl B E.2 nmpuiioxxenus E.

6.2.14 B ciuydae, Korgja TOANOPHOE COOPYXEHUE SBIAECTCS HECOBEPILICHHOMN
IPOTHBO(MIBTPALIMOHHON 3aBECOM, IO KOTOPOH MPOUCXOAUT (PHIBTPALHS MTOI3EMHBIX BOJ B
KOTJIOBaH WJIM B CTOPOHY MOHIKEHUS IJIAHUPOBOUYHBIX OTMETOK peibeda, O0KOBOE IaBlIeHUE
IPYHTa, BBI3BAHHOE JIOTIOJIHUTEIBHBIMA OOBEMHBIMH (PHIBTPAIIOHHBIMU CHJIAMH, CJEIyeT
BbIYMCIIATH corytacHo CII22.13330.

6.2.15 Ilpu pacuere MNOANOPHBIX COOPYKEHUN TE€OTEXHUYECKMX Kareropuii 2 u 3,
yCTpauBaeMbIX B TJIMHHUCTBIX TPYHTax, 3aJIETAlOIIMX BBIIIE YPOBHSA HKCKAaBAaIlMM, PAacyeT
MOJIMOPHBIX COOPYKEHUH CJIeIyeT BBIINOIHSTH C yYETOM BO3MOXXHOCTHU OTJIMIIAHUS TIIMHUCTOTO
TpyHTa M 3alOJIHEHUs 00pa30BaBIIErocs 3a30pa BOAOW (KpOME ClIydaeB, KOTJa 3aloJIHEHUE
JAHHOTO 3a30pa HEBO3MOXKHO BBHJY OCOOCHHOCTEH paccMaTpuBaeMOW IUIOIIAAKH WIIH
MPUHSTHIX MPOEKTHBIX PEHICHU) KaK MHHMMYM JJIs JBYX BapHaHTOB C BHIOOpOM Hamboljee
HeOJIaronpuUsITHOIO pe3yJibTaTa:

- IpU HAIMYUK OOKOBOTO JABJICHMS TJIMHUCTOIO IPYHTA U OTCYTCTBUU B 30HE TNIMHUCTOTO
TpyHTa BOJBL;

- NP HaJIMYUM B 30HE TIJIMHUCTOIO TPyHTa OOKOBOIO JaBJE€HUS BOJAbI U OTCYTCTBUHU
JABJICHUSI TJIMHUCTOTO TpyHTa (MpU 3TOM TUAPOCTATUYECKOE MaBJICHHUE BOJBI CIENYET
paccMaTpuBaTh KakK JOIMOJHUTENBHYIO Harpy3Ky Ha MOJIOPHOE COOPYXKEHHE, PUIIOKEHHYIO
Ha BCeW BO3MOKHOM BBICOTE 00pa30BaHUs 3a30pa).

6.2.16 Ilpm pacdyere NOANOPHBIX COOPYXKEHHM TI'€OTEXHUYECKOM KaTeropuu 3,
yCTpauBaeMbIX B TJIMHUCTBIX TPYHTAX, 3aJIETalOIIMX BBIIIE YPOBHS 3KCKAaBAllUHU, MOMHMO
ykazaHuii 6.2.15 cienyeT BBINONHATE pacyeT MOANOPHOTO COOPYXKEHHUs, IPUHUMAs yJeNbHOE
COMPOTUBIIEHUE TIUHUCTOIO TPyHTa PaBHBIM C,. B 3TOM ciydae akTHBHOE M IAacCHBHOE
JIaBJICHHE TpyHTa cienyer ompenenars cornacHo CII 22.13330, npuHHMMAas NpPOYHOCTHBIE
XapaKTEepUCTUKU TPYHTOB, COOTBETCTBYIOLINE POYHOCTH MTPU HEJPEHUPOBAHHOM CJIBUTE.

6.2.17 TlaccuBHOE naBieHME TPyHTAa HA HECYLIUE DJIEMEHTHI AMCKPETHBIX IMOANOPHBIX
COOPYKEHHM, paCIOI0KEHHBIX Ha PACCTOSTHUU B OCSIX, MPEBBILIAIONIEM TPEXKPATHBIN pa3mep
3JIEMEHTA B IJIaHe, B paMKax pacyeToB IIOCKOHN 33/1a4H pp’ BBIYUCISIOT 1O (popmyiie

Pp' = YepPp, (6.3)

I7ie Yep - TOHIKAIOMMNA KO3(QPUIMEHT YCIOBUH pabOThl, YUUTHIBAIOIIMN HECIJIOUIHOCTD
KOHCTPYKLUU;

Pp - TACCUBHOE J1aBlieHHE TpyHTa, Klla, onpenensemoe cornacuo 6.2.12.

[Ipu OTCYTCTBHM AOTIONHUTEIBHBIX UCCIENOBaHUH U ipu b > 3d momyckaeTcs MPUHUMATS:

Yep = 3d/b, (64)
rae d - morepevHsIil pa3Mep 3JIeMEHTa OTPaXk ICHUS;

b- PAaCCTOAHHUC B OCAX MCKAY 3JICMCHTAMU PALla OIrpaKIACHU.
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6.2.18 Tlpu mNpOEKTUPOBAaHWUHU TIOMMOPHBIX COOPYKEHUH Kpyriaod (OopMbl B TUIaHE
HEOOXOJUMO YYMTHIBATh HEPABHOMEPHOCTb paclpeesieHUusl JaBJICHUs, OOYCIOBIECHHYIO
HEOJIHOPOJHOCThIO TPYHTA B IUJIaHE M HEPABHOMEPHOCTHIO MPUIIOKEHUS HArpy30K Ha
MOBEPXHOCTH.

B Tex cmyuasix, kornaa Juisl pacuera KOHCTPYKUUN HCIONb3YIOTCS aHAIUTUYECKUE METO/IbI,
pacnpeaciCHuc pacuyCTHbIX BCIWMYHUH 3HAYCHUIN JaBJICHUS T'PYHTAa Ha KPYIJIBIC B IIJIAHC
MOJMOPHBIE COOPYXKEHHS CIEAYET OMPEIENATh C YUETOM JOMOJIHUTEIHLHOro KodduiueHTa

ad
HaACKHOCTHU 11O HEPAaBHOMEPHOCTH HAIPY3KH Tf?i' B COOTBETCTBHUU C PUCYHKOM 6.2. HpI/I 3TOM

Aon
AOIMMOJIHUTCIIbHOC HEPABHOMCECPHOC OJAaBJICHUC P A0IMYCKACTCA BbIYUCIIATH KaK:

pfun = [‘}J’;; —_ 1)p:EH gin o, (65)

gd
rae ¥z = 1,25 - K0o3pHUIMENT HANEKHOCTH 110 HEPABHOMEPHOCTH HArpPy3KH;

OCH
Pr " - pacueTHbIC 3HAYCHHUS OCHOBHOT'O JIaBJICHUS TPYHTA;
o - yrioBasi koopaunara (0° < a < 90°).

Pucynok 6.2 - Cxema HEpaBHOMEPHOTO pacIpeAesICHHs] 1aBJICHHs TPYHTA HA MOAIIOPHOE
COOPY>KE€HHE KPYTJION (hOPMBI B IIJIaHE

6.2.19 3navyeHus OOKOBOTO JaBJICHHUS TpPyHTa Ha TMOMAMNOPHOE COOPYKEHHUE CIEIyeT
ONpeeNsiTh B 3aBUCUMOCTM OT 3HAUEHUM, XapakTepa W pacloiOXEHUS Harpy3oKk Ha
MOBEPXHOCTU TpyHTa. [[s1 KpUBONMHEWHBIX B IUIAHE IOANOPHBIX COOPYXKEHHUH CIENyeT
BBIUHCIISTh COCTABIISIIOIIME JaBJICHUS, HOpPMalbHblE K MOBEPXHOCTH (K IMPOJOJIBHON OCH)
COOPYXKEHHUS.

6.2.20 JIns moCTpOeHHs SMIOpP JIOMOJIHUTEIHRHOTO OOKOBOTO JABJICHHS Ha TOJIOPHbBIC
COOPYXKEHMSI B 3aBHCHMOCTH OT Pa3HBIX BMJIOB HAarpy30K Ha IIOBEPXHOCTH TIPyHTa IIpH
MCIIOJIb30BaHUH aHATUTUYECKUX METOJIOB PACUETA, a TAKKE UHCICHHBIX METOJI0B, OCHOBAaHHBIX
Ha pELICHUHM KOHTAKTHOW 3aJayd, B IUIOCKOW IOCTAHOBKE 3aJjaud JOIYCKAeTCs MPUMEHSThH
npuOIMKEHHbIE METOAMKY, puBeneHHble B E.3 npunoxenust E. B ciydae HepaBHOMEpHOI
Harpy3ku Ha MOBEPXHOCTH Uil MIOCTPOEHUS SMIOPHI JOMOJHUTEIBHOTO OOKOBOIO JIABJICHUS
JIOITyCKAaeTCsl UCIOJIb30BAaHNE pacueTHOU cxeMbl Kynbpmana.

6.2.21 Ilpm OTCYTCTBMM CHEUUAIbHBIX YKa3aHUHW B TEXHUYECKOM 3a/JlaHMM Ha
MPOEKTUPOBAHNUE U HAJTMUUU CBOOOIHOM IJIOLIAAKK Ha OPOBKE MPOEKTUPYEMOTO MOJIOPHOTO
COOPY’KEHHsI, KOTOpast MOKET OBITh OTEHIIMAIBHO UCIIOIB30BaHa JAJISl IPOE3/1a CTPOUTENILHON
TEXHUKH, MAIllMH, MEXaHU3MOB, CKJIaJMPOBAHHS MaTEpUajOB U T.I., pacdeT MOJIMOPHOTO
COOpPY)KEHHMsI HEOOXOAMMO  BBIMOJHATH C YY4E€TOM JIOMOJHHUTENBHOM  PaBHOMEPHO
pacnpenenennoi Harpy3ku = 20 x[1a, mpunoxeHHON Ha TOBEPXHOCTH I'PYHTA B JTIOOOM MECTE
nanHO#M momanku. [lupuHy npuioxkeHus Harpy3ku D clieayeT NpUHMMAaTh HE MEHeEe
NPOEKTUPYEeMOW TIIyOMHBI 3KCKaBalu rpyHTa Ah, HO He Oojee HIHMPHHBI CBOOOIHOMN
wiomaaku L, T.e. Ah <b <L (cm. pucynok 6.3).
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k b b

VAW / A/ A /e

1 - mogmopHoOe coopyxeHue; 2 - rpaHuna yyacTka; li, |, - paccrosiHue oT kpast HArpy3KH 70 MOAMOPHOTO
COOPYXKCHHS U I'PaHUILIBI YH4aCTKa COOTBETCTBCHHO

Pucynok 6.3 - CxeMa nIpuII05KE€HUs JOMOJIHUTENBHON Harpy3Ku

JlanHas Harpyska sBJISIETCS OCPEJHEHHOM, KPaTKOBPEMEHHOW M JIOJDKHA NPUHUMATHCS C
K03 duureHToM HaaexHocTH mno Harpy3ke yf = 1,0. JlomosHuTenbHOE TOPU30HTAIBHOE
JIaBJICHHE Ha IIOJIIIOPHOE COOPYKEHHE OT TAKOW HArpy3KH cjelyeT IPUHUMATh B COOTBETCTBUU
c6.2.18 - 6.2.20.

6.2.22 Ilpu OTCYTCTBUM CIEUUAIbHBIX YKa3aHUW B TEXHMYECKOM 3aJaHMM Ha
IPOEKTHUPOBAHNE U HAJIWYUU aBTOMOOUIIBHBIX MJIM JKEJIE3HBIX JIOPOr B 30HE, OKa3bIBarollei
BO3/JCIICTBME HA MPOEKTUPYEMOE IIOJIOPHOE COOPYXKEHHE, HArpy3Ky OT IOABHIKHOIO
TPaHCHOPTA ClEAyeT MPUHUMATh corjacHo paszaeny 10.

6.2.23 PacueTHble 3HA4Y€HMs] CWJI TPEHUS IOBEPXHOCTEW MOIMOPHBIX COOPYXKEHHH IO
rpyHTy 7P, yUUThIBaeMbIC B pacueTax 1o HepBOil IPyIIIie MPeeIbHBIX COCTOSHUI, BBIYUCISIOT
o ¢popmyie

TP =1ScfP(a, @, C, yak), (6.6)

riae vf = 1,0 - koapdunmeHT HaIeKHOCTH 110 HATPy3Ke;

Sc - oAk paccMaTpPUBAEMON TOBEPXHOCTH MOAMIOPHOTO COOPYKEHUS, TPUMBIKAIOLIEH K
TPYHTY;

P - pacueTHOe 3HAYCHUE YIEIBHOTO COMPOTUBIICHHS CABUTY 110 KOHTAKTY MPHJICTAIOIETO
IpyHTa, 3aBHCsIIEe OT 3(PQPEKTUBHBIX HOPMAIbHBIX HAINpPsDKEHUH Ha KOHTakTe o U
npuHumMaemoe B cootBercTBUM ¢ CII 22.13330 ¢ yuetoMm KoapduuueHTa ycioBuil paboThl Ha
KOHTAaKTE «IOANOPHOE COOpPYKEHHUE - TPYHTOBBIH MAacCUB» Ydk, OIPEAEISIEMOr0 B
COOTBETCTBUU C NpUiIokeHueM /l;

¢’ - 3ddexTBHOE HOpMAIbHOE HAIpPSKEHHE HA KOHTAKTE «IIOAINOPHOE COOpPYKEHHE -
TPYHTOBBII MacCHUBY;

¢ - YroJ BHyTPEHHETO TPEHUsI TPYHTAa;

C - YI€IbHOE CUEIUIEHNE TPYHTA;

Ydk - KOOQPUIUEHT ycI0BUIl pabOThl HA KOHTAKTE «IOJIOPHOE COOPYKEHHE - TPYHTOBBIN
MacCHB.

6.2.24 B ciiyyae pacnoyiOK€HHUsI MOAMOPHOIO COOPYKEHHS B 30HE BIUSHHUS UCTOYHUKOB
JUHAMUYECKUX  BO3JCHCTBUH  NPOEKTUPOBAHUE  CIEAYET  BBIIOJIHATH HAa  OCHOBE
MHCTPYMEHTAJIbHBIX U3MEPEHUI UM pacueTHOTO MPOTHO3a KoyiebaHuil rpyHTa.

BiusiHuE NCTOYHMKOB JUHAMUUYECKUX BO3ACHCTBUN CIENYET YUUTHIBATh B NIPEAEIaxX 30HBI,
I7Ie CKOPOCTh KOJIeOaHUH MOBEPXHOCTH TpyHTa Oosiee 15 Mm/c (OT UMITYJIbCHBIX UCTOYHHKOB
JTUHAMHYECKHUX BO3JACHCTBHIA) WK 2 MM/C (OT TPOYNX UCTOYHUKOB).
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Jlunamuueckue BO3AEUCTBUA TMEpPEAAOT Ha MOJIMOPHBIE COOPYKEHUS JIOMOJHUTEIbHOE
JIaBJICHUE 32 CYET BO3HUKHOBEHHUS B TPYHTE€ OOBEMHBIX CHJI WHEPIUH, ONpPEACTIeMbIX Ha
OCHOBE M3MEPEHHI WJIM YUCIEHHOI'O pacyeTa, a TaKKe CHUKAIOT CONMPOTUBJICHHE CIABUTY Ha
KOHTAKTEe «IOATIOPHOE COOpyKeHHe - TpyHT». Koaddumuent ycnoBuii paboTsl, CHIKAIOIHNA
yCHUJIME COMPOTHUBIICHUS CIBUTY Ha KOHTAKTE «IOJMOPHOE COOPYKEHHE - TPYHT» Ydk, CIIETYET
IPUHUMATD COIVIACHO IpuiioxkeHuto .

6.2.25 B cinydae Hax0JIeHUS B HETIOCPEJACTBEHHOMN OJIM30CTH OT MOIIOPHOTO COOPYKEHUS
MOJ3€MHBIX BOJOHECYIINX KOMMYHHKAIIUH, IIEIOCTHOCTh KOTOPBIX MOKET ObITh HapyllleHa, B
KauecTBe 0co00ro BO3ICHCTBHS CleAyeT paccMaTpuBaTh aBapuiiHOE OOBOJIHEHUE TPYHTOB.
[Ipu sTOM pacuer MOAMOPHOTO COOPYXKEHHsS CIEAyeT BBINOJIHATH HAa 0CO00€ COuYeTaHue
Harpy30K, BOZHHUKAIOIIee MMPU aBapuiHOM MOAbEME MOI3EMHbBIX BOJI:

a) JUIs HaTIIOPHBIX TPYOOIIPOBOAOB - HA YPOBEHb NMObEMA BOJI Ha BEJTMUUHY HAIOpPa WIX 10
IUTAHUPOBOYHOU OTMETKH 3EMIIN;

0) JUIs HEHAIIOPHBIX - 10 OTMETKHU Bepxa TpyOOIpoBoa.

IIpumeuyanus

1 Ipu pacuere Ha oco0oe coueTaHHe Harpy30K, BEI3BAHHOE aBapUHHBIM HapylIEHHEeM paOoThl BOJOHECYILIMX
KOMMYHHUKaNWH, THAPOCTATHIECKOE JABICHHE MOXKET BOSHUKATh TOJBKO B IMOPHCTHIX I'PYHTax (TIECKH, CYIECH,
IPaBUHHO-TAIICYHUKOBBIE M TOPOJICKHE HACBIU U AP.) M HE MOXKET BO3HUKATh B INIMHHUCTHIX TPYHTAX WU TIPH
OTCYTCTBUH BOJOYHNOPHOTO CIIOS.

2 B ciyyae OTCYTCTBHS BOZOYIOPHOTO CJOSI MPU IMPOPBIBE BOJOHECYNIEH KOMMYHHKALMH BOABI OyIyT
HEepeTeKaTh B HIKENIEXKAIINE TPYHTBI, B 9TOM CITy4ae HE CIEAYeT BBIIOIHATh y4ET FMIPOCTATUYECKOTO JaBICHUS
Ha BCIO BBICOTY CJIOSI TPYHTa HIDKE ITOTCHIMAIBHOTO MECTa IPOTEUKH, a OTPaHUIMBATh €€ 3HaUeHHeM He Ooiee 5
M.

3 Pacyer mOINOpPHBIX COOPY)XEHHH TI'€OTEXHHYECKOHW Kareropuun | Ha oco0oe codeTaHue Harpy3oK B
GOJIBIINHCTBE CIIy4acB HE TpeOyeTcsl.

6.2.26 J1ns mOCTOSHHBIX MOJANOPHBIX COOPYKEHUI M€OTEXHUYECKOW KaTEropuu 2, a Takxke
JUISL BCEX IMOANOPHBIX COOPYKEHUM TI'€OTEXHUYECKOM KaTeropuu 3, 3KCIUIyaTUPYEMbIX WIIU
CTPOSILIUXCS IPU OTPULATENIbHBIX TEMIepaTypax B IPYHTaxX, MPOSBISAIOIIUX MYyYUHHCThIE
CBOICTBa M 3ajeralolluX B Mpenenax IiyOuHbI SKCKaBallH, B pacyeTax CIeIyeT YYUThIBAaTh
BIIMSTHUE CUJI MOpO3HOTo IyueHus corsnacHo CIT 25.13330.

6.2.27 3HadyeHHs TeMIlepaTypHbIX BO3JCWCTBUN Ha MOJINOPHBIE COOPYXKEHUS U
yAEp>KUBAIOIINE X KOHCTPYKIIMHU CIeNyeT onpenenars B coorserctsuu ¢ CII 20.13330.

6.3 HpOCKTI/IpOBaHHe MAaCCUBHBIX U YI'OJKOBBIX MOAIMOPHBIX coopyﬂce}mﬁ

6.3.1 MaccuBHble U YTOJKOBBIE MOAMOPHBIE CTEHbI MPOEKTUPYIOT JUIsI OpraHHU3alUu
penbeda co CTyneHYaThIM MEepenajoM OTMETOK JHEBHOM MOBEPXHOCTH B TE€X CIyYasx, KOTIa
HE MOTYT OBbITh YCTPOEHBI €CTECTBEHHBIE OTKOCHI.

6.3.2 B 3aBUCHMOCTH OT CBOEro (PyHKIIMOHATHHOTO HA3HAUEHHUS, BBICOTHI, MHKEHEPHO-
re0JIOTHYECKUX YCIOBUH MAacCUBHBIE TOIMOPHbIE CTEHBI MOTYT HMMETh BEpTHUKAaJIbHBIE,
HAKJIOHHBIC WJIHM CTYIEHYAThIC IPaHu (CM. pUCYHOK 5.1).

6.3.3 MaccuBHBIE M YTOJIKOBBIE MOAMOPHBIE CTEHBI, YAEPKUBAIOIIKE Mepernaj BEICOT 10 7
M, 11eJIeCO00pa3HO MPOEKTUPOBATH KOHCOJIBHO, 0€3 KOHCTPYKIMil kperseHus. [Ipu Oonbieit
BBICOTE Tiepemnaja JUIsl CHIDKEHUS BHYTPEHHHUX YCHJIMH B KOHCTPYKIHUH IOJIOPHOTO
COOpYKEHHS I1IeTIeCO00pa3HO MCIIOIBb30BaTh aHKEPHBIE TATH WM KOHTPHOPCH (CM. PUCYHOK
5.2).

6.3.4 JIns Ha3HAYEHUS IPEABAPUTEIHHBIX Pa3MEPOB IOAIIOPHBIX CTEH YTOJIKOBOTO TPOQHIIS
OpU OTCYTCTBHHM aHKEPHBIX TAT M KOHTP(OPCOB JOMYCKAETCs HCIOJIb30BaTh CIEAYIOIINE
pEeKOMEeHauu (CM. pUCYHOK 6.4):

- oJTHast mHMpuHa QyHIaMeHTHOH uThl B > 0,5H, rae H - moiHas BbICOTa CTEHKH;

- BBIHOC (DYH/IAMEHTHOM IJIMTHI 32 HAPYKHYIO TpaHb JuieBoi mmtel b = 0,2 - 0,3B;

- TOJIIIIMHA JIMIEBOH IIUTHI B MecTe 3aaenku o = 0,06 - 0,08H.

6.3.5 OOparHyIO0 3achIlIKy Ia3yX IMOJIOPHBIX COOPYKEHHUU CIIEyeT MPOU3BOIUTH
JPEHUPYIOIUMH I'PyHTaMH (TIECYaHbIMU HITM KPYTTHOO0I0MOYHBIMHU). [Tpu cooTBeTCTBYIOIIEM
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000CHOBAaHUHU JTOMYCKAETCS HCIIOJIb30BaTh MECTHBIE CBSI3HBIE TPYHTHI (CYIECH U CYTJIMHKH).
[IpumeHsTh AJIT OOpaTHBIX 3aCHIIOK TSDKENBIE W TUIACTUYHBIC TJIMHBI, a TaKXe TPYHTHI,
coJieprKalle OpraHu4ecKe U pacCTBOPUMBIE BKIIOUEHHUS Oosiee 5 % 1o Becy, He JOIMyCKaeTcsl.

TpeGoBanwms K TpyHTaM OOPAaTHOM 3aCHINKU, METOJAM M Ka4eCTBY UX YIDIOTHEHUS CICIyeT
npuHuMaTth B coorBeTcTBUU ¢ CI145.13330. Cxema ycTpoiicTBa yroJKOBOM MOANOPHON CTEHbI
¢ 00paTHOM 3aCHINKO pUBEACHA Ha pUCYHKE 6.4, a.

6.3.6 B cimydae mociIOMHOrO YIUIOTHEHMsI IMECYAHBIX W KPYMHOOOJIOMOYHBIX TPYHTOB
0o0OpaTHOM 3aChIIKM THAJAKUMU M KYyJA4KOBBIMH KAaTKaMH, BHOPAIIMOHHBIMH KaTKaMH,
BUOPALIMOHHBIMYU TUIMTAMH U HHBIMU METO/IAMU TP OIpeieTICHUH OOKOBOTO 1aBJICHUS IPyHTa
Ha MAacCHBHBIE U TOHKOCTECHHBIC IOJIOPHBIE CTEHBI CJIEAYET YUYUTHIBATh JOMOJHUTEIHLHOE
JaBJICHUE TPYHTA, CO3/1aBaéMOEe MEXaHW3MaMH B MPOLIECCE YIIIOTHEHUSI OOPATHOM 3aCHINKH.

JlononHuTENbHOE ABIEHUE TPYHTA CIIEIYET OLPENEATh B 3aBUCUMOCTH OT IIPOYHOCTHBIX
XapaKTEpUCTUK TPYHTA HACHIIM, BeCa W THUMNA YIUIOTHAIOLIEH MAIIWHBI WM MEXAHHU3MA,
TOJILIMHBI YIUIOTHSEMBIX CJIO€B. JIONOJIHUTENbHOE JaBJIEHHE TIpPyHTa Ha IOANOPHBIE
COOPY)KEHMSI OT YIUIOTHSIOIIMX MAaIIMH M MEXaHU3MOB [JOMYCKAaeTCs OINpeAessiTh B
COOTBETCTBUU C IpHIoKeHUEM K.

6

a - TIoNepevHoe ceueHue; 6 - Bua crepenu (Bug A); 1 - nuieBast CTeHKa; 2 - BOIOOTBOIHON KIOBET;
3 - npeHakHbie TpyOKH (mar - 3 - 6 M); 4 - IPUCTEHHBIN APeHAX; 5 - 00paTHAasI 3aChINKa;
6 - MOATOTOBKA OCHOBAHHMS IIOCTENbY; [/ - «3y0O»; 8 - pyHmameHTHas iuTa; 9 - KOHTYpP TPaHIIECH;
10 - KOHTYp MOBEPXHOCTH 3EMJIH; | - YKIIOH

Pucynok 6.4 - PekomeH1a1inu o KOHCTPYHUPOBAHUIO YTOJIKOBBIX MOAMOPHBIX CTEH
¢ 0OpaTHOM 3aCBIMKOI

6.3.7 MaccuBHBIE U YTOJIKOBBIE IIOJIIOPHBIE COOPY)KEHUS IIPOEKTUPYIOT HAa €CTECTBEHHOM
OCHOBaHMM WJIM €O CBalHbIM (QyHIaMeHTOM. BpiOop THma ¢yHIaMeHTa 3aBUCUT OT
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WHXEHEPHO-TEOJIOTUYECKUX YCJIOBUM IUJIOLIAAKH, 3HAYCHUH BEPTUKAIBHBIX Harpysoxk,
[IEpPEeJaBaEMbIX COOPYKEHHEM Ha OCHOBAHUE, YAECPKUBAEMOTO I€penaia BbICOT, BO3MOKHOM
M0 YCJIOBUSIM CTPOMTENHCTBA IIMPUHBI MTOJIOMIBBI MOANOPHOM cTeHbl. [Ipeanourenue cnenyet
OTJIaBaTh €CTECTBEHHBIM OCHOBAHUSIM.

6.3.8 I'myOuHy 3al10’K€HUS MOCTOSHHBIX MACCHUBHBIX M YIOJKOBBIX MOJMOPHBIX CTEH Ha
€CTECTBEHHOM OCHOBAHMHM CJIETYET BBIOMPATH B 3aBUCUMOCTU OT MH)KEHEPHO-TE€OJIOIMUECKUX
U MIPUPOJIHO-KIMMATUYECKUX YCIOBUM, a TAK)KE HArpy30K, IepejaBacMbIX Ha OCHOBaHUE, KaK
Uit QYHIAMEHTOB HapYXHBIX CTeH 31aHuil B coorBeTcTBUU ¢ CIT 22.13330. B mecyaHbIX u
CKaJIbHBIX TPYHTaX MPHU COOTBETCTBYIOLIEM OOOCHOBAHUU JOIYCKAeTCs MPUHUMATh OTMETKY
3aJI0’KEHHS TOOMIBBI MOJIMOPHOTO COOPY)KEHHUS BBIIIE TIIYOWHBI CE30HHOTO MPOMEp3aHUs
rpyHrta, Ho He MeHee 0,6 u 0,3 M COOTBETCTBEHHO.

6.3.9 B mnpomonbHOM HamlpaBi€HUW [OAOUIBY IOJIINOPHOTO COOPYKEHHUS CIEIYET
MPUHUMATh TOPU30HTAIBHON WK ¢ yKiIoHOM He Oosee 0,2. [Ipu 6ombiieM yKIIOHE MOAOIIBY
CJIeAyeT MPOSKTUPOBATh CTYNEHYATON (CM. pUCYHOK 6.4, 6).

B momnepedyHoMm HampaBieHMH MOJOIIBY MOANOPHOTO COOPYXKEHHs CIeAyeT MPUHUMATh
TOPU3OHTAILHON WM C YKIOHOM B CTOpOHY 3acbiniku He Oonee uem 0,125. Tlpwm
HEOOXOUMOCTH YBEIMUYEHUS! CUJIBl COMPOTHUBIICHUS CIIBUTY IO IMOJOIIBE MOJAOIIBY CIEAYET
IPOCKTUPOBATH C BBICTYIIOM («3y0OM»), HaIIPaBJICHHBIM BHU3 (CM. pHCYHOK 6.4, a).

6.3.10 Cpaiinble (yHAAaMEHTHI MACCHUBHBIX W YTOJKOBBIX MOAMOPHBIX CTEH CIIEAyeT
IIPOEKTUPOBATh Kak JIeHTOuHbIe B cooTBeTcTBUU ¢ CII 24.13330.

Psanel cBail cneayeT pazMeniaTh CMEIICHHBIMU K HAPYKHOM U BHYTPEHHEH K TPYHTY TPaHsIM
MOJIOIIBBI TTOJIOPHOTO COOPYKEHHSI U TOTO, YTOOBI cBan paboTanu Hanbonee 3pGEeKTUBHO.
KonuuecTBo psiioB cBail M UX TOJOXKEHUE IO BO3MOXKHOCTH CJEIYeT BBIOMPATh TaKUM
00pa30oMm, 4TOObI HA OCHOBHOE COUETaHUE JUIMTEIbHBIX HArPy30K HU O/IHA U3 CBail He paboTana
Ha BBIJIEpPTUBaHUE.

6.3.11 B KOHCTpYyKIUSX IOCTOSHHBIX MACCHUBHBIX W YIOJIKOBBIX IOAMNOPHBIX CTEH,
pacmoJOKEHHBIX Ha OTKPBITOM  BO3AyXe, CIEAyeT IMpelycMaTpuBaTh yCTPOWCTBO
neOpMallMOHHBIX U TeMIEepaTypHO-ycaZouyHbIx IBOB. IIIBBI cienyer pacmonaraTh
NPEUMYIIECTBEHHO TakUM 0Opa3oM, 4TOOBI IMOJOIIBAa KaXAOH M3 CEKIUil omupanack Ha
OJIHOPOJIHBIM TPYHT CXOJHOTO I'€HE3HCa.

PaccTosHue Mexay ImBaMM B KOHCTPYKIMSX TOAINOPHBIX COOPYXEHHH ClexyeT
yCTaHaBIMBAaTh pacyeToM Ha TEMIIEpaTypHO-KIMMAaTHYECKHE BO3JCHCTBUS  COTJIACHO
CTPOUTENIBHBIM HOPMaM MPOEKTUPOBAHMS KOHCTPYKIMI U3 COOTBETCTBYIOIIEIO MaTepuaa, a
TaKKe pacyeToM 1o nedopmanusam. be3 pacuera gomyckaeTcsi HpUHUMATh PACCTOSIHUE MEXKIY
IBaMu He OoJee:

10 M - B MOHOJHUTHBIX OYTOOETOHHBIX M OCTOHHBIX MOMAMOPHBIX COOPYKEHHSIX 0€3

apMHUPOBAHUS;
15 M - B KAMEHHBIX MOJNOPHBIX COOPYKEHUSIX 0€3 apMUPOBAHUS;
200 M - B MOHOJNUTHBIX OCTOHHBIX MOAMNOPHBIX COOPYXEHHUAX TPU HAIMYUU

KOHCTPYKTUBHOTO apMUPOBAHUS;

25 M - B MOHOJIMTHBIX U COOPHO-MOHOJIMTHBIX KeJI€300€TOHHBIX MOATNOPHBIX COOPYKEHUSIX;

30 M - B COOpHBIX K€J1€300€TOHHBIX MOANOPHBIX COOPYKEHHUSIX.

6.3.12 KOHCTpYKIIMK MTOCTOSIHHBIX MOAMOPHBIX COOPYKEHUN JOJDKHBI ObITh 3alllUIIEHBl OT
Koppo3uu B coorBercTBuM ¢ CII 72.13330.

[ToBepXHOCTh MOJNOPHBIX COOPYKEHHUH, OOpallleHHYI0 B CTOPOHY 3aCBINKH, CIETyeT
3alUIIATh THAPOU3OJISIUEH, €ClTi UHOE HE YKa3aHO B TEXHMUYECKOM 3agaHuu. [lomyckaercs
UCIOJIb30BaTh PA3JIMYHbIE THUIBI TUAPOU3OISILUU (OKPAaCOYHYIO, OKJIEEHHYID U T.IL.),
ynosnerBopsitomue TpedoBanusim CI1 71.13330.

6.3.13 Ilpu MpOeKTUPOBAHUU OTAEIBHO CTOSIIIUX MACCUBHBIX U YTOJIKOBBIX MOATOPHBIX
CTEH CO CTOPOHBI MTO/INIOPA TPYHTA CIIEIYeT MpelycMaTpuBaTh IPUCTEHHBIN APEHaX U3 KaMHS,
meOHs WM TpaBHsl C MPOAOJIbHBIM YKiIoHOM He Menee 0,005. B nuueBoii crene cienyer
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BBITIOJIHSITH OTBEPCTUSI IMaMeTpoM 50 MM ¢ 1mrarom 3 - 6 M IS BBIITYCKA MOJ3EMHBIX BOJ (CM.
pucyHok 6.4).

[Tpu ycTpoiicTBe NOAMOPHBIX COOPYXEHUH Ha CKJIOHAX I OTBOJA aTMOC(EpHBIX BOX 3a
IpaHblO JIMIIEBOM CTEHBI CO CTOPOHBI BBICOKMX OTMETOK penibeda JOKEH OBITh YCTPOCH
BOJIOOTBO/IHOM KIOBET (CM. PHCYHOK 6.4, a).

6.3.14 MaccuBHbBIE U YTOJIKOBBIE IOAIIOPHBIE CTEHBI CIEAYET PACCUUTHIBATH HA HArPY3KH OT
AKTUBHOI'O JIaBJICHUS I'PYHTA 3aChINKH U MOA3EMHBIX BOJI C YUYETOM ITOCTOSIHHBIX ¥ BPEMEHHBIX
Harpy3oK, BKJIOYasi Harpy3KH OT MOJIBUKHOTO COCTaBa JKEJIE3HBIX JOPOT M aBTOMOOMIILHOTO
TPAaHCIOPTA, IPUJIOKEHHBIX B I'OJIOBE CTEHBI U HA IOBEPXHOCTH I'pyHTa. BpeMeHHble Harpy3ku
Ha TIOBEPXHOCTH TPYHTA JOMYCKAETCS MPHUBOAMTH K HKBHUBAJICHTHOW BBICOTE 3aCHIMKH.
O0o0011eHHas cXxeMa Harpy30K Ha MACCUBHYIO IIOJIIIOPHYIO CTEHY IIPUBEIEHA HAa PUCYHKE 6.5.

6.3.15 JlaBieHue rpyHTa Ha MacCHBHbIE M YIOJIKOBBIE IIOANOPHBIE CTEHBI CIIEAYET
OIpeneNATh, CoraacHo 6.2.

6.3.16 HauOonpmiee 3HaYeHHWE AaKTHBHOTO [aBJIEHUS TpPyHTa TpPUd HAIMYUM Ha
TOPU30HTAJILHOW MMOBEPXHOCTHU 3aCBHIIKM PAaBHOMEPHO PACHpeieIeHHON Harpys3Ku ( clieayer
OTIPENIeNATh NP PACIIONIOKEHUH 3TOW HArpy3KU B MpeesiaX BCe MPU3MbI OOPYIIEHUS, €CITU
Harpy3ka He UMeeT (PUKCHUPOBAHHOTO MOJIOKEHHUS.

6.3.17 AKTHUBHOE [aBJI€HHE TIpyHTa MJis YrOJKOBBIX IOJIOPHBIX CTEH JIOIMYCKaeTCs
OIpeNeNATh, UCXOSI U3 YCIIOBHs 00pa30BaHUs 3a CTEHOM KJIMHOBUIHOW CUMMETPUYHOM (a mpu
KOPOTKOM 3a/IHel KOHCOJIU - HECUMMETPUYHOMN ) TpU3MbI 00pyieHus. B aToM ciydae naBieHue
IpyHTa IPUHUMAETCSI IEHCTBYIOIMM Ha HAKJIIOHHYIO IJIOCKOCTh, IPOBEJCHHYIO 1101 YIJIOM 0 K
BepTukamu. Bec rpynra B koHType abcd ciemyer mpu 3ToM mpuOaBisTh K BECy CTEHBI (CM.
pPHUCYHOK 6.6, 6).

6.3.18 PacueT yroiakoBbIX HOJIOPHBIX CTEH CJIEIYET IPOBOAUTH TaK K€, KAK U MAaCCUBHBIX,
B cooTBeTcTBUU ¢ 6.3.19 - 6.3.23 u 6.3.26, mpuHUMas B cxeMe Ha puUcyHke 6.5. € = 0 u
ko3 dunmeHT ycnoBuid paboTs Yok = 1,0.

[Tpu KOpPOTKOM 3a/1HEN KOHCOJIM YTOJIKOBOW CTEHBI, KOTJIa INIOCKOCTh MPU3MbI OOPYIIEHUS
nepeceKaeT 3aJHIOI0 TPaHb CTEHBI, IaBJICHUE IPYHTA JOMYCKAeTCS MPUHUMATh Ha YCIOBHYIO
HaKJIOHHYIO IJIOCKOCTb, MIPOBEJICHHYIO Yepe3 TOUKH d U ¢, €CJIM PACCTOSIHHE OT BepXa CTEHBI
JI0 TIepeCceUeHHsI ¢ TUTOCKOCThIO 00pymieHus He npesbiraet 0,250, rae h - BeicoTa CTEHBI OT
HOBEPXHOCTH IPYHTA JI0 HOAOIIBHI (CM. PUCYHOK 6.7, a).

Korma miockocTe o0OpyrieHusi mepecekaer creny Hike 0,25h (em. pucynok 6.7, 6),
JIaBJIeHHE TPYHTa CIEAYeT OIpPEACNATh pa3leibHO ISl BEPTUKAIBHOTO ydactka ab u
HAKJIOHHOH rpaHy MpU3Mbl 00py1eHus be.
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Po, To, Mo - BepTUKaIbHasA, TOPU3OHTAJIbHAS COCTABIISAIONIAS HATPY3KU U MOMEHT B TOJIOBE CTEHBI;
( - pacmpe/ie/icHHasi Harpy3Ka Ha MOBEpXHOCTH rpyHTa; W - COOCTBEHHBIH BeC KOHCTpYKInH B 00beme abed;
E,, Eq - paBHOZEHCTBYIOIIHE TOPU30HTAIIBHON COCTABIIAIONIEH aKTUBHOTO JaBJICHHUS OT Beca
TpYHTa ¥ ITOBEPXHOCTHOM HAarpy3ku (|; Ew - ropu3oHTansHas coCTaBiIAONIas paBHOACHCTBYIOMIEH TOPOBBIX
JABIICHUH Ha CcTeHy; £, - paBHOAEHUCTBYIONIAs TOPU30HTAIbHON COCTABISIOIIEH TACCHBHOIO 1aBICHUS;
Te?, TeP - paBHOAEHCTBYIONINE BEPTUKAIBHON COCTABIISIONIEH aKTHBHOTO M TIACCHBHOTO JIABJICHHS HA TPAHIX
cTeHsl; TeY - paBHOJECHCTBYIOIIAs paclpeieIeHHOW Harpy3KH Ha moBepxHocTH; R, Tr - paBHOAEHCTBYIOIIHE
BEPTUKAIBHOIN U TOPU30HTAIBHOM COCTaBIIAIOIUX PEAKIIUU OCHOBAHHU S MO OJOIMIBOM CTEHBI; € - YTOJI HAKJIOHA
TBUIOBOH IPaHU MOANOPHOM CTEHBI K BEPTUKANH; /1 - BBICOTA OT BEpXa MOJMOPHOM CTEHBI 10 YPOBHS CPE3KHY;
h - mosHast BBICOTA MOMOPHOM CTEHBI; W - YTOJI HAKJIOHA MOBEPXHOCTH TpyHTa; YIIB - ypOBEHB MO3EMHBIX
BOJ; b1 m by - mMprHa BepxXHe# U HIDKHEH TpaHy TOIIIOPHOM CTEHBI COOTBETCTBEHHO

Pucynok 6.5 - CxeMa Harpy30K Ha MaCCUBHYIO IOATNIOPHYIO CTEHY
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@ - MAaCCUBHBIX CTCH; 6 - YTOJKOBBIX CTCH; W1 - paBHOEHcTBYOIIAs Beca TPyHTa B o6beme abcd;
Wy - paBHOZEHCTBYOIIAs Beca TpyHTa B 00beMe Cde; ydk - K03 PHIMEHT yCaoBHil paboThl Ha KOHTAKTE;
P - yroy HaKJIOHa MOBEPXHOCTH CKOJIBKCHHS K TOPU30HTY

Pucynok 6.6 - PacueTHble cxeMbl rpaBUTAlIMOHHBIX TOJIOPHBIX CTEH
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a - IpY CAMMETPUYHON IpH3Me OOpYIICHHS; 6 - IPX KOPOTKOH KOHCOJIM 1 HECUMMETPHUYIHOM MpHU3Me
obpymenus; Eq1, Eq2 - ropu3oHTanbHas cocTaBisromas 1aBJICHUS OT IIOBEPXHOCTHOM HArpy3KH BEIIIE M HIDKE
TOYKHU b COOTBCTCTBCHHO, Ea]_, Ea2 - FOpI/IBOHTaHBHaH COCTAaBJIAOIIAA aKTUBHOI'O JABJICHUA BBIIIIC U HUXKEC TOYKHU
b coorBercTBEHHO

PI/IcyHOK 6.7 - Cxema ONPCACIICHUA AKTUBHOI'O NABJICHUSA I'PYHTA HAa YIJIOBBIC ITIOATIOPHBIC
CTCHBI

6.3.19 Pacuer ycTOMYMBOCTH MOJOXEHHUS CTEHBI IPOTHB CIBUTA CIEAYET IPOBOAMTH IO
MOJIOIIBE CTEHBI (TUIOCKUM CABUT) U 1O JIOMaHBIM MOBEPXHOCTSIM CKOJBbKEHHUS (TITyOWHHBIN
C/IBUT) U3 yCJIOBHUS

Fsa < (Yd/Yn) Fsr, (6-7)
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rne Fsa - paBHOJEHCTBYIOMIAs CIBUTAIOMINX CHJI, paBHAs CyMMe NPOCKIMHA BCEX PACUETHBIX
3HAYEHHI CIBUTAIOIINX CHJI Ha TOPHU30HTAIBHYIO TUIOCKOCTB (CM. PHCYHOK 6.5):

Fsa=To+ Ea+ Eq+ Ew; (6.8)

Yd - K03 punmenT ycaoBuii paboThl, IPUHUMAEMBI:

- JUIsI IECKOB, KPOME MbLIEBATHIX, Yd = 1;

- JIJIS TIECKOB IBIIEBATHIX, a TAKXKE MBUIEBATO-TIMHHUCTHIX TPYHTOB B CTA0MIN3UPOBAHHOM
coctostHuH Yd = 0,9;

- JUIS TIBLIEBATO-TJIMHUCTHIX TPYHTOB B HECTAOMIM3UPOBAHHOM COCTOSTHUH Yd = 0,85;

- JUISI CKaJIbHBIX TPYHTOB:

- HEBBIBETPEJIBIX U CIIA00BBIBETPENBIX Yd = 1,
- BeIBeTpenbIX Yd = 0,9;
- CWIIbHOBBIBETpeNbIX Yd = 0,8;

Yn - KOOPOUIUESHT HAJEKHOCTH 10 HA3HAYEHUIO COOPYKEHUs, mpuHUMaemblid 1,2; 1,15 u
1,1 COOTBETCTBEHHO, ISl 3/laHUM U COOPYKEHUH TIeOoTeXHHMYeCKUX Kareropuit 3, 2 u 1
COOTBETCTBEHHO;

Fsr - paBHOAEHCTBYIOIIAs YASPKUBAIOLIUX CHJI, paBHAsi CyMME MPOEKIUI BCEX PacUeTHBIX
3HAYEHUH YAEPKUBAIOIINX CUJI Ha TOPU3OHTATIBHYIO MJIOCKOCTH!

Fsr =Tr+ Ep, (69)

seck Tr = Rtg(yao' - B),
rzae R - cymma nmpoekiuii Bcex Cril Ha BEpTHKAIBHYIO OCh;

¢' - pacyeTHOE 3HAaYEHHE YIJla BHYTPEHHETO TPEHUS IPYHTA 110 HEPBOii 'PyIIIE MpeiebHbIX
COCTOSIHUIM;

[ - yrox HaKJIOHa TTOBEPXHOCTH CKOJIBKEHHSI K TOPU30HTY;

Ydk - KO3((UIHMEHT yCIOBUN pabOThI HAa KOHTAKTE «IOJIMOPHOE COOPYKEHHE - TPYHTY,
OIIpeIeIISIeMbII B COOTBETCTBHH C MPUIOKEHHEM /I

E), - naccuBHOE 1aBJIEHUE TPYHTA.

[TaccuBHOE HaBIEHME TPYHTA CIIEAYeT YUUTHIBATh J10 TITyOHHBI ITepeceYeHus] BEpTHUKAIbHON
TUTIOCKOCTH, TIPOBEJCHHON depe3 TEepeNHIO T'paHb MOJOUIBBI CTEHBI, C IPEIrnojaraeMoi
IUIOCKOCTBIO CKOJIB)KEHUSI.

Pacuer ycTOHYMBOCTH TOINOPHON CTEHBI TMPOTHUB CJIBHUTA JOJDKEH BBITIOMHATHCA Kak
MUHHMYM JUIs TpeX 3HadeHui yrina f:

B =0 - mIockuii ciBUT;

B=0,5¢'u B =0 - rnyounuslii casur.

6.3.20 YcTOoHYMBOCTh MOANOPHON CTEHBI MPOTHB CABUTA MO CKAJIBHOMY TPYHTY CIIEIYET
IPOBEPATH IS MJIOCKOTO cABUTA U3 ycinoBus (6.8) rae Fsr BBIUUCIAIOT 10 hopmysie

Fsr = Ru+ Ep, (6.10)

rze | - K03 GUIUEeHT TpeHUs MOIOLIBBI 10 CKAJIbHOMY IPYHTY, IPUHUMAEMBIH 110 pe3yJbTaTaM
ucnblTaHul, HO He Ooiee 0,6 ¢ yueToM yKkazaHuii npuiioxxenus /.

6.3.21 Pacuer Hecymielf cTOCOOHOCTH €CTECTBEHHOTO OCHOBAHHUS O] TOJOIIBON CTEHBI
CJIeTyeT MPOBOJAUTH U3 YCIOBUS

R< ('Yd/’Yn)Nu, (611)

rae Nu - BepTHKalbHas COCTaBJSIONIAsl CUJIBl MPENEIbHOIO COMPOTUBICHHS] OCHOBAHUSA,
onpenensieMas cornacuo CII22.13330.

6.3.22 Pacuer cBaliHbIX (YHIAMEHTOB MAaCCHUBHBIX M YIOJKOBBIX MOANOPHBIX COOPYKEHHH
CJIeZlyeT BBIIOIHSATH B COOTBETCTBUM ¢ TpeboBanmsimu CIT 24.13330.

6.3.23 Pacyer yCTOMYMBOCTH IIOATIOPHOM CTEHBI IPOTUB OINPOKHUJBIBAHUSA CIENYET
BBIMIOJHATh B ClIydasxX IPUIIOKEHUS B €€ TOJIOBE 3HAYUTEIBHBIX T'OPU3OHTAJIbHBIX
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COCTaBJISIOLIUX HArpy30k 7o WM MOMEHTOB Mo MO0 Hamu4Msl 3HAUUTEIbHBIX Harpy3ok Ha
MOBEPXHOCTHU TPyHTA.
Pacyer ycTOH4YMBOCTH IPOTUB ONPOKUABIBAHUS CJIEIYET BHIMOIHATH U3 YCIOBUS

Msa < ('Yd/'Yn)Msr, (6.12)

riae Msa - cyMMa MOMEHTOB BCEX OMPOKH/IBIBAIOIINX CHJI OTHOCUTEIILHO TOYKH 0 Ha PUCYHKE
6.5;

Msr - cyMMa MOMEHTOB BCEX YIEPKUBAIOIIUX CHJI OTHOCUTEIBHO TOMH K€ TOUKU;

vd = 1,0 - ko3 dunueHT ycnoBuii paboThI.

6.3.24 Ilpu omnpeneneHUH pacyETHBIX YCWIMKA (M3THOAIOIMX MOMEHTOB, HOPMAJIbHBIX U
NOMEPEYHBIX CWJI) B JJIEMEHTAaX NOJNOPHBIX CTEH YTOJIKOBOTO Mpoduis pacdyeTHoe
TOPU30HTAJIBHOE JIaBJICHHE TPyHTa C YY4E€TOM BPEMEHHON HArpy3KH, paclOjOKEHHOW Ha
NOBEPXHOCTU B Ipelenax Ipu3Mbl OOpYLIEHMs, CIEQyeT IPUHUMATh JAEHCTBYIOLIUM
HEIOCPEICTBEHHO Ha 3aJHIOI0 ITOBEPXHOCTh CTEHBI, 4 PACYETHOE BEPTUKAJIBHOE JABJIECHUE OT
BeCa TPYHTa M BPEMEHHON Harpy3kH, pAacloOJIO)KEHHOW HEMOCPEACTBEHHO HAaJ IOAOIIBOMN
dbyHIaMeHTa MOAMOPHOMN CTEHBI, - ACUCTBYIOUINM TOJILKO Ha Hee. JlaBieHre Moa3eMHBIX BOJ
ClIelyeT NPUKIaIbIBaTh HETIOCPEICTBEHHO KO BCEM IPaHsIM KOHCTPYKIIMH.

6.3.25 MaccuBHbIE U YTOJIKOBBIE >K€JI€300€TOHHBIC TMOAMOPHBIE CTEHBI CJEIyeT
IPOCKTHPOBATh M3 TSDKENIBIX OETOHOB KJlacca MO MPOYHOCTH He Hmxke B15. ApmmpoBanue
MAaCCUBHBIX MOJANOPHBIX CTEH JOMYCKAETCS BBINOJIHATh KOHCTPYKTUBHO, UCKIIFOUEHUE MOTYT
COCTaBJISITh MAaCCUBHBIE IOJIOPHBIE COOPYXKEHHS, BO3BOAMMbBIE B pallOHaX C Pa3BUTUEM
KapcTOBO-CY(h(PO3HMOHHBIX MPOIECCOB, B pallOHAX C PACIPOCTPAHEHHUEM CIa0bIX, CTPYKTYPHO-
HEYCTOMYMBBIX TPYHTOB M T.I. ApPMHUPOBAHHME YIOJKOBBIX IOJINOPHBIX CTEH CIEAYET
BBINOJIHATH cornacHo CIT 63.13330.

6.3.26 Pacyer OCHOBaHUS TMOANOPHBIX CTEH MO JedopManusM CIEAyeT BBIIOIHATH Ha
Harpy3ku M UX COYETaHUsl, ONpPEACIICHHbIC IJI1 BTOPOM TPYIIbl IPEIEIbHbIX COCTOSHUIH, B
cootBercTBuM ¢ CI122.13330.

[IIupuHy NOOWIBBI MOANOPHBIX CTEH HAa ECTECTBEHHOM OCHOBAaHMM PEKOMEHIYETCS
BbIOMpaTh TAaKUM 00pa3oM, 4YTOOBI SMTI0pa HAIPSKEHUH 10/1 TOJ0IIBOM ObLi1a TpaneueBUAHOM.
JlonyckaeTcss IpMHUMATh TPEYTOJIbHYIO SMIOPY HAIPSLKEHNUH 11O TIOJOIIBOM IIPU YCIIOBUH, YTO
IUIOMIA[b C)KATOM 30HBI JOJKHA COCTABISITHL He MeHee 75 % oOImeld MiIoIaau ITOJOUIBEI
byHaaMeHTa MOAOPHON CTEHBI.

6.4 IlpoexTupoBaHue rUOKMX MOANIOPHBIX COOPYKEHU I

6.4.1 BpiOop THMa THUOKMX MOJIMOPHBIX COOPYXXEHHUH, B YaCTHOCTU OTpaKACHUMN
KOTJIOBAaHOB, OTIPEIEIISECTCS Ha HAaYaJIbHON CTaIHH MPOSKTHPOBAaHNUs ¢ yaeToMm 6.1.3.

6.4.2 B ciydae HM3KOrO YpOBHsS IIOA3EMHBIX BOJ U OTCYTCTBHS CYIIECTBEHHBIX
BOJOIIPUTOKOB B 30HY OJKCKaBallUM PEKOMEHAYETCS MpeaycMaTpuBaThb JUCKPETHHIE
HOJIIOPHBIE CTEHBI U3 METAIIIMUECKUX TPYO, npoduiei, caii u mp.

B cnyuae BbICOKOrO ypOBHSI IOJI3EMHBIX BOJ| PEKOMEHYETCS MCIOJb30BaTh CIUIOIIHBIE
MOJIOPHBIE CTEHBI (ILIMYHT, «CTE€HA B TPYHTE», CEKYIIHeCs CBau, IPYHTOLEMEHTHBIE 3JIEMEHTHI
U UX KOMOMHAIMM C JUCKPETHBIMU 3JIEMEHTaMH WM Apyr ¢ apyrom). llpu stom s
UCKJIIOUEHMS! (CHUKEHMS) IPUTOKA MOJ3EMHBIX BOJ B 30HY SKCKaBal[MH MOIOIIBY IOIIOPHOMN
CTEHBI PEKOMEH/1yeTCsI 3arIyOJIsATh B CJIOM TPYHTA C HU3KUMHU (PUIBTPALIMOHHBIMU CBOMCTBAMHU.

6.4.3 Harpy3ku Ha ruOKue MOANOPHBIE CTEHBI CIEIyeT ONPEesaTh B COOTBETCTBHH C 6.2 1
CIT 22.13330, wucrnonb3ysd pacueTHble 3HAYEHHS] TPOYHOCTHBIX U J1e(hOpMAaLMOHHBIX
XapaKTEPUCTHK TPYHTOB B COOTBETCTBUH C PACCMATPUBAEMBIM IIPEEIBHBIM COCTOSTHUEM.

6.4.4 Tlpu npoeKTUPOBAHUHU TMOKUX TOJMOPHBIX CTEH CIEAYET pacCMaTpUBATh MpeesbHbIE
COCTOSIHUS, YKa3aHHbIe B 6.1.

6.4.5 Pacuer oOmeil ycToMYMBOCTM THUOKHX TMOJIOPHBIX CTEH CJEAYeT BBIOJIHATD
AHATUTHYECKUMHU WIJIN YUCIEHHBIMUA MeTonaMu B cooTBeTcTBuU ¢ CIT 116.13330.
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[Tpy moucke MosoKeHHUsI MOBEPXHOCTU CKOJIBKEHHSI, COOTBETCTBYIOLIEH MUHHMAIbHOMY
3HayeHu0 Kod(dduimenra ycroitunBoctd Kst (cM. 6.1.22), crieayer yduThIBaTh, YTO B
OOJNBIIMHCTBE CIIy4aeB OHA IPOXOAUT YEpe3 HUKHIO TOYKY THOKOM IOANOpHOM
KOHCTPYKLMH.

JU1 IOANOPHBIX CTEH C AaHKEPHBIM KPEIIEHUEM CIIElyeT PacCMaTpUBaTh KakK OBEPXHOCTH
CKOJIbJKEHUS, MEPECEKAIOIUE AaHKEPbl (U1l HUX YCHUIUS B aHKEpax SIBJIAIOTCS BHEIIHUMH
CHJIaMH), TaK U MOBEPXHOCTH, MPOXOASIINE BHE aHKEPHOIO KPEIUIEHUs (I HUX YCHUJIMS B
aHKepax SIBJIAIOTCS BHYTPEHHUMH CHJIAMU U HE YUUTBHIBAIOTCS ).

6.4.6 I'myOuHa 3aj1enku THOKUX IOANOPHBIX CTEH HMXKE OTMETKM HKCKaBallMM WU
TUTAHUPOBKU JIOJDKHA OBITH BEIOpaHa U3 yCIOBHUS HEBO3MOXHOCTH Pa3pyIICHHUs OCHOBAHUS MIPU
IIOBOPOTE CTEHBI.

6.4.7 Pacuerom cieqyeT INpPOBEPUTh HEBO3MOXKHOCTb pa3pyLIEHUS KOHCTPYKTHUBHBIX
3JIEMEHTOB THOKUX NOJIOPHBIX CTEH, OOBA30UHBIX MOSICOB U KOHCTPYKIIMH KPETJICHUS.

6.4.8 i BBINONHEHHWS pPACYETOB BHYTPEHHHX YCWINH, BO3HUKAIONIMX B THOKHX
HOJNOPHBIX CTEHaX, a TaKkKe HeOoOXOAMMOHN TINyOMHBI 3aJeIKh KOHCTPYKIMH B TPYHT
JIOITYCKAETCs MCIOJIb30BaTh aHAIMTHYECKUE, rpad)0aHATUTHIECKUE U YUCIICHHBIE METOIBI.

AHanuTndeckue U rpagoaHaluTHUECKUE METO/bl IOIYCKAeTCs MCIOJIb30BaTh TOJIBKO JUIS
pacuera KOHCOJIbHBIX MOJAMOPHBIX CTEH WIH CTEH, UMEIOIIUX OJAWH YPOBEHb YAEP KUBAIOIIUX
KOHCTPYKLUH.

[Ipy HCHONB30BAaHMM UHCIEHHBIX METOJOB pacyeTHas MOJEINb, HICAIU3UPYIOIIAs
HaINpsKEHHO-J1e(OPMHUPOBAHHOE COCTOSIHUE OCHOBAHMSI M MOAIOPHOTO COOPYXEHHUS, OKHA
OTpa’kaTh OCHOBHBIE CBOWCTBA IMPOTOTHUIA, €r0 KOHCTPYKTHBHBIE OCOOCHHOCTH, XapakTep
paboTbl OCHOBaHMS M CXeMy MX B3auMojeicTBusa. UYMCIeHHblE MOJAENIH CleayeT
Bepudunmposats B coorBercTBuu ¢ CII 22.13330 u CIT 248.1325800.

6.4.9 Jlns pacyera KOHCOJIbHBIX TMOKMX MOJIOPHBIX CTEH '€OTEXHUUYECKUX KaTeropuil 1 u
2 nomyckaercs NPUMEHSATh MPUOIMKEHHBIM METOJ, pacCMaTpUBAIOIIMN KOHCTPYKLHIO Kak
YIpYTyto 0ajKy, 3alleMJICHHYIO B IpyHTE (CM. pUCYHOK 6.8, @) M MCHBITHIBAIOIIYIO TOBOPOT
BOKPYI' HEMOJBMXKHOM Touku O. B pe3ynpTaTe pelieHusi CTaTUYECKH ONpPENeNIUMOM 3aJauu
ciieflyeT HalTH MMHUMAJIbHO JOMYCTHMYIO INyOUWHY 3a/I€]KH MOJNOPHOM CTEHBI B TPYHT U
BHYTPEHHHUE YCWIMS B IIOJIOPHOM cTeHe. Meronnka pacuera npuseeHa B 1.1 npunoxenus
.

6.4.10 Jlns pacuera TruOKHMX NOJAMOPHBIX CTEH C OJHUM SPYCOM YAEPKMBAIOIIMX
KOHCTPYKIMH T'€OTEXHUUYECKOM KaTeropuu 1 W Juisl IpeaBapUTEIbHBIX pPAcUETOB TaKUX
KOHCTPYKIUH TE€OTEXHUYECKONW KaTeropuu 2 JOMYCKAeTCsl MNPUMEHSTh MPUOIMKEHHbIE
aHaJTUTHUYECKHUE U TpadoaHamuTHuecKkue MeTo bl SIkoou u biitoma - Jlomeiiepa.

Merton fAxoOu MO3BOJISIET ONMpPENETUTh MUHUMAIBHO JIOMYCTUMOE 3ariayOjeHHue THOKOU
MIOJIIOPHOM CTEHBI B TPYHT C OJJHUM SIpyCcOM KperuleHus. Meron biroma - JIomeliepa no3soJisier
MOJIy4UTh O0Jiee HU3KHE 3HAYEHUS] U3THOAIOIIMX MOMEHTOB B MOANOPHON KOHCTPYKIIMH MPH
OombIeM ee 3arnyOnaeHun, yeM B Metoe SAxo0u.

6.4.11 Pacuetnyro cxeMy metoza SIkobu cieayeT NpuHUMATh B COOTBETCTBUU C PUCYHKOM
6.8, 6. DTy cxeMy peKOMEHIYyeTCsl MCIIOJb30BaTh MPHU PACIIONOKEHHH spyca aHKEpPOB WU
pacriopok Ha rinyoune di He 6ostee 1/5 momuoi rnyounsl h kotaosana (di < h/5).

B pesynbrare pacuera HEOOXOAMMO OMPEACTUTH TPEOYEMYIO BETUUMHY 33J€JIKU CTEHbI B
rpyHT f, BETMUMHY YCHITUS B DJIEMEHTaX KpeIuleHus (aHKepax WM Pactopkax) 7B, BETMIHHBI
BHYTPEHHUX YCWIMHM B IOANOPHOM KOHCTpyKUuu. MeTtoauka pacuera npuseicHa B 1.2
npuinoxenus U.

6.4.12 B nensax MUHUMH3AIMK Pacue€THOI'O M3THOAIOIIEro MOMEHTa B TIOJIIOPHOM CTEHE C
OJIHUM SIPYCOM KPEIUICHHUS I0ITyCKAaeTCs UCIO0Ib30BaTh aHAIMTUYECKUI METO/] SKBUBAJIEHTHBIX
0anok, ocCHOBaHHBIN Ha cxeMe biroma - Jlomeiiepa v MO3BOJSAIONIMNA pa3AeIUTh KOHCTPYKIIUIO
Ha JIBE CTaTUYECKH OIpEACIMMbIe yIpyrue oanku (cMm. pucyHok 6.8, 8). Meroauka pacyera
npuseneHa B 1.3 npunoxxenus .
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6.4.13 Bo Bcex HWHBIX clydasx, KpoMme ykazaHHbIX B 6.4.9 - 6.4.12, mis ompenencHus
BHYTPEHHUX YCWJINH B THOKMX MOAIOPHBIX KOHCTPYKIUAX CIEAYET UCIOIb30BaTh YUNCICHHbBIE
mojenu. [1pu BeIOope YnciIeHHOM MOIeH (KOHTAKTHBIX U CIUTOIIHOM CPEJIbI) ISl OTIPEICICHUS
BHYTPCHHUX YCUJIMH B TMOKHX IOJAMOPHBIX CTEHAX clenyeT y4yuTbiBath TpeOoBanus CII

22.13330.

a

@ - KOHCOJIbHOM; 6 - C OJHUAM SIPYCOM KpEIUICHHSI, MeTO SIKoOwH;
6 - C OJJTHUM SIpyCcOM KperuieHusi, Mmeto bitoma - Jlomeiiepa

Pucynok 6.8 - PacueTHas cxema ru0Koi mOJIOPHON CTEHBI

6.4.14 Ilpu ucnonb30BaHMM KOHTAKTHBIX MOJIENEW MOJANOpPHAs KOHCTPYKLUS JOJDKHA
paccMaTpuBaTbhCs Kak ruOkas Oalyika, Jiexalas Ha HeJMHEHHO edopMHpYyeMOM YIpYro-
IUIACTUYECKOM OCHOBAHMHU, DJIEMEHTHI KPEIUIEHUs CTEHbI (PaclOpKH WM aHKEPbI) JOJKHBI
YUUTBIBATHCSI YIIPYTMMHU CBSI3IMHU COOTBETCTBYIOIEH »XECTKOCTH (CM. pUCYHOK 6.9, a). B
pacuere AOJKHBI pacCMaTpUBAThCS YCIOBHS, COOTBETCTBYIOLINE IJIOCKON JieopMaIuy.

B ympyroii o0nactu OcCHOBaHHME JOIYyCKaeTCs ONMCHIBATH MoJieNbl0 Bunkiepa ¢
KOA((UIIMEHTOM IOCTENM, PacTyIIUM JIMHEHHO C TIyOMHOW, M pa3Iu4HbIM Uil Y4acTKOB
MIOJIIOPHOM CTEHBI, PACIIOIOKEHHBIX BBILIE U HU)KE YPOBHS DKCKABALUH.

B muactuyeckoil o0siacTu 3HAYEHUS MpENENbHBIX JABJIECHUM TpyHTa Ha MOJIOPHYIO
KOHCTPYKLHUIO CIEAYET OIrPaHWYMBATh 3HAYCHWSIMM AKTUBHOIO WJIM IACCHUBHOTO JIABJIICHMS,
oTpenesieMbIMUA B COOTBETCTBUH C 6.2.

KoHTakTHy!0 3a1auy O B3aMMOAECUCTBUU MOANOPHON KOHCTPYKIIMM U OCHOBAHUS CJIELYET
pemarb MTEPAlMOHHO YHMCIEHHBIM METOAO0M (KOHEYHBIX pa3HOCTel JH00 KOHEUHBIX
HIIEMEHTOB).

KoHnTakTHyl0o 3ajmady IUJIOCKOM JegopMmali pPEKOMEHIYeTCs CBOJUTh K IOMCKY
HEU3BECTHBIX 3HAYEHUI rOPU30HTAIBHBIX NTEPEMEIEHUN y THOKON MOANOPHON KOHCTPYKIIHH,
olpeneNseMbIX B MpOIecce HMTEPALMOHHOTO peleHus auddepeHnnanbHoro ypaBHEHUS
CKaTO-U30THYTOM Oallku Ha ympyroM ocHoBaHMH. [1OCKONIBKY JaBiieHHME TpyHTa 3aBHCHUT OT
VCKOMBIX BEJIMYMH NEPEMEIIEHUI MOANOPHON KOHCTPYKLUH, JJI PEIICHUs 3aJauu CIENyeT
NPUMEHSTh HTEPALMOHHYIO MpOLENYypy, NPUHIUIHNAIbHAS pacyeTHas CXeMa KOTOpOH
npuBesieHa Ha pucyHke 6.9. iTepallnoHHBIHN poliece clieayeT MOBTOPATH A0 TeX Mop, T0Ka He
OyIyT BBIMIOJIHATHCSA YCIOBUS CXOAMMOCTH. B KauecTBe yCIOBHUH CXOAMMOCTH JOIMYyCKaeTcs
IPUHUMATh OTCYTCTBHE M3MEHEHMH BO BHYTPEHHHMX YCHUJIMSAX B KaKJOW TOUKE MOAIIOPHOMN
KOHCTPYKIMU Ooyiee yeM Ha 5 % MpH CpaBHEHMM PE3Yy/IbTaTOB TEKYLIEH W Mpeablayliei

HUTCpalunu.
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PDal, Pa2 - AKTUBHOE J1aBJIeHUE Ha 1-i 1 2-i uTepaluu COOTBETCTBEHHO;
Ppl, Pp2 - TACCUBHOE JaBIICHNE Ha 1-# U 2-11 HTepaliii COOTBETCTBEHHO

Pucynok 6.9 - PacueTHas cxema 4MciI€HHOW KOHTAaKTHOM UTEpPaliMOHHON MO/IEIU THOKOTO
HOJIIOPHOT'O COOPYKEHHUS

6.4.15 JInst ruOKuX NOAMOPHBIX COOPYKEHHUI, BOCIIPUHIUMAIOIINX BEPTUKAIBHBIE HATPY3KH,
HECYILYI0 CIIOCOOHOCTH IO TPYHTY CJEIyeT OINpelesATh, KaK s CBalHBIX (PyHIaMEHTOB,
cormacHo CII 24.13330. Ilpu 3TOM clieyeT y4UTbIBaTh COOCTBEHHBIN BeC OrpakIarolieit
KOHCTPYKLIMU 3a BBIYETOM BeCa I'PYHTA, U3BJICUEHHOIO IPU €€ YCTPOMUCTBE, a PU aHKEPHOM
KPETUICHUH TaK)Xe JOMOJHUTEIBHYIO BEPTHKAIBHYIO COCTABIISIIOILYIO YCHIIUI B aHKepax.

6.4.16 IIpu mpoekTUpOBaHUH MOMIOPHBIX COOPYKEHUH, YCTpauBaeMbIX CLIOCOOOM «CTEHA B
TPYHTE» U HAIWYHH BOJHM3HM MPOCKTUPYEMOH TpaHIIEH CYHIIECTBYIOIIUX 31aHUH, COOPYKEHUN
U YYBCTBUTENBHBIX K JAe(opManusM HHXEHEPHbIX KOMMYHUKALUH, CJIEAYeT BBINOJIHATh
pacueT YCTOWYMBOCTH CTEHOK TpAHIIEH, 3allOJHEHHOW THKCOTPOITHBIM pPAacTBOPOM, 3a
UCKJIIOUEHHEM cllyyaeB, yka3aHHbIX B 6.4.17, 6.4.18. Pacuer ycTOWYMBOCTH TpaHIIEH MOXET
BBIMTOJIHATHCS  QHAJTUTUYECKUMH WM YHCICHHBIMA METOAaMH B POCTPAHCTBEHHOU
MIOCTaHOBKE.

6.4.17 PacueT ycTOWYMBOCTH TpaHILEH JOMYCKAETCS HE BBINOIHATD:

a) P HATWYHHA COMTOCTABUMOTO OIIBITA;

0) paccrostHuu | oT Kkpas 3axBaTKM A0 CYIICCTBYIOLIECIO 3JaHUS, COOPYKCHHUS WIH
KOMMYHHKAIIHA PAaBHOTO:

npu B/H < 2 paccrosinue | > B/2;

npu B/H > 2 paccrosinue | > Htg (45° - ¢i/2),
rze B - yMHa 3aXBaTKU (JITIMHA OJTHOBPEMEHHO OETOHHPYEMOTO Y4acTKa);

H - rny6uHa TpaHIeu;

@1 - pacyeTHOE 3HAUYEHHUE yIja BHYTPEHHEro TPeHMs IpyHTa (IPU Pa3HbIX HAIIACTOBAHUSX
NPUHUMACTCS CPETHEB3BEIICHHOE 3HAUCHHUE ().

6.4.18 Ilpu OTCYTCTBUM COIOCTaBUMOIO OIBbITA YCTOHYMBOCTH TPAHIIEH MOXKET OBITh
000CHOBaHa BXOIC BBITMIOJIHEHHS MEPBBIX 3aXBATOK, PACIIONIOKEHUE KOTOPHIX Ha IUIOMIANIKEe
IPE/IoIaraeMoro CTpOUTENbCTBA cilenyeT BeIOMpaTh ¢ yueroMm 6.4.17, 6. Ilpu ycrtpoiictBe
MEPBBIX 3aXBaTOK CIEAYyeT OTpabOoTaTh TEXHOJIOTHUIO BBIIIOJIHEHUS paboT, MoA00paTh COCTaB U
napamMeTpsl TUKCOTPOIIHOTO pacTBopa. /[l MOAMOPHBIX COOPY)KEHHH TI'€0TeXHHYECKOU
KaTeropuu 3 pa3Mep 3axXBaTOK CIIEYeT BHIOMPATh MPH HAYYHO-TEXHIUUECKOM COITPOBOKICHUN
CHeHaTU3UPOBAHHON OpraHu3aIug.

6.4.19 Pacuer mo marepuany >ene300€TOHHBIX BPEMEHHBIX MOJINOPHBIX COOPYKEHUH,
YCTpPauBaEMBIX CIIOCOOOM «CTEHa B IPYHTE» WM M3 OypOBBIX CBail Moj 3aluToN oOcaTHON
TpyOBbl WMJIM THUKCOTPOITHOTO pacTBOpa M3 OeToHa KiaccoB Mo mnpoyHoctu B20 - B40
BKJIIOYMTEIBHO, JIOMYCKAETCSl BBINOJHATH, MNpPUHUMAs KOI((UIMEHTH, YYUTHIBAIOIINE
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OCTOHMPOBAHUE B Y3KOM IMPOCTPAHCTBE U CITOCOO MPOU3BOJICTBA PAOOT, Yeb M Yeb' paBHBIMHE 1,0
(cm. CIT 24.13330).

6.4.20 Ilpu OTCYTCTBMM CHEIUAJIbHBIX YKAa3aHU B TEXHUYECKOM 3aJlaHUM Ha
IPOCKTHPOBAHUE JOMYCTUMYIO MaKCUMAJIbHYIO IIUPUHY PACKPBITUS TPELIHH /IS TIOCTOSHHBIX
MOJMOPHBIX COOPYKEHHM U3 JKene300eTOHAa PeKOMEHIyeTCsl IPUHUMATh He Ooiee:

- CO CTOPOHBI I'PYHTA [IPU HAJIMYUU NTOA3EMHBIX BOJ - 0,2 MM;

- CO CTOPOHBI IPYHTA MIPH OTCYTCTBUU MOJI3eMHBIX BOA - 0,3 MM;

- CO CTOPOHBI KOTJIOBaHa BO Bcex cirydasx - 0,3 MM.

7 IIpoekTHpPOBaHUE KOHCTPYKIUH KpenJeHust
7.1 O01mue ykazaHus

7.1.1 KoHCTpYKIIMY KPEIUICHUS IIPUMEHSIOT TIPH OOJIBIIION BBICOTE MOAPE3KH, Koraa paboTa
MOJIIOPHOTO COOPYKEHHUS IO KOHCOJIBHOM cXeMe He 00ecreunBaeT Heo0X0AMMOM TPOYHOCTH,
JKECTKOCTH, JAedopmanuii MOAMNOPHOTO COOPYKEHUS WIM HUX obOecreyeHre BeaeT K
HELeJIec000pa3sHOMY YBEJIMUEHHUIO pacxojga Martepuana. Haubonee pacrpocTpaHeHHbIE
NPUHUUIINAIBHBIE CXEMbl YCTPOMCTBA KOHCTPYKIMH KpeIuieHuss npuBeAaeHsl B [.2
npuioxenus [

7.1.2 MaccuBHBIE U YTOJIKOBBIE TIOJIMIOPHBIE COOPYKEHHUS BBICOTON 10 7 M 11eJIeco00pa3Ho
BBINOJIHATH 0€3 yCTpOICTBa KperuieHus, i 0ojiee BBICOKHX COOPYXEHHHA PEKOMEHIYETCs
ycTpauBaTh KOHTPHOPCHI, TAKU U T.11.

['mbkue moAmopHBIE COOPYXKEHHUS BBICOTOM Oojiee 5 M, ycTpawBaeMble B HECKAIbHBIX
IpyHTax, B OOJIBIIMHCTBE CIIy4aeB TPEeOYIOT 3aKpEIICHHs] OJTHUM WJIM HECKOJIBKUMH SIPyCaMH
MOCTOSIHHBIX WJIM BPEMEHHBIX TPYHTOBBIX aHKEPOB, PACIIOPOK, TAXKEH, JUCKOB NEPEKPHITHMN U
T.11. KonuecTBo spycoB M KOHCTPYKTHBHBIE NapameTpbl KPEIUIEHUS CIEAYET ONPENeisTh
pacdyeToM B 3aBUCHMOCTH OT BBICOTHI NMOAPE3KH, KOHCTPYKLUHU IOANOPHOIO COOPYKEHUS,
YCIOBHM OKpYXKaKIIEeH 3aCTPOMKHU, HHKEHEPHO-T€OJOTMYECKHX M THAPOT€0JIOTHYECKUX
YCJIOBUW CTPOUTEIBHOM IUIOMIAKH.

7.1.3 Ycunust B KOHCTPYKUUSAX KPEIUIEHUS CIEAYET ONPEAEIIATh HA OCHOBAHUHM COBMECTHOTO
pacuera MOJANOPHOIO COOPYKEHMsI M TPHIIETAIOLIEr0 MaccuBa TPyHTa B COOTBETCTBUHU C
paszesnom 6.

7.1.4 PacueT M NPOEKTUPOBAHHWE KOHCTPYKIMM KpEIUIEHUsS CIEAyeT BBINOIHITh B
COOTBETCTBUM C 7.2 - 7.4 M CTPOUTEIBHBIMA HOPMaMH IO MPOEKTUPOBAHUIO KOHCTPYKLUH U3
COOTBETCTBYIOILIETO MaTepHaa.

7.2 PacyeT M NPOEKTHPOBAHNE PACHIOPHBIX KOHCTPYKIMIA

7.2.1 B OonpHIMHCTBE CIy4yaeB pACIOPHYIO CHUCTEMY CIeAyeT IpPOeKTUPOBATH U3
TOPU30HTAJIBHBIX MJIM HAKJIOHHBIX PAaclopoK ¢ OOBA30YHBIMU IMOsICAMU WM O€3 HHUX, IpU
HEOOXOUMOCTH CIEAYET MpelycMaTpuBaTh MOAIEP)KUBAIOIINE BEPTUKAIIBHBIE OMOPHI, CBA3H
KECTKOCTH U T.II. (CM. pUCYHOK 7.1). B kauecTBe pacrnopok JOIycKaeTcsl UCIOJIb30BaTh IUIUTHI
MIEPEKPBITHI, TPYHTOLIEMEHTHBIE 3JIEMEHTBI, YCTPAaWBAeMble HUXKE JHA MOJPE3KH, a TaKXKe
Jpyrue KOHCTPYKLUHU U CIIOCOOBI YKPEIUIEHUS! TPYHTA OCHOBAHUS B 30HE 33JINIKU. DJIE€MEHTHI
paCHOPHOfI CUCTEMBbI JOIYCKACTCA H3roTaBJIWBATh H3 PA3JIMYHBIX MATCpPHAJIOB - CTaJIH,
xKene300eToHa, 1epeBa, KOMIO3UTHBIX MaTepPUaIoB U T.II.

HpI/IMC‘{aHI/IC - yCTpOﬁCTBO 00BSI30YHBIX IIOSICOB JJIA O6’LC,HI/IHCHI/IH OTACJIBbHBIX JJICMCHTOB MOAIIOPHOIO
coopyXx)eHHs 03 pacropoK, a TakKe MPUMEHEHHE TPYHTOIIEMEHTHBIX 3JIEMEHTOB U JPYTHX CIIOCOOOB YKPETIICHHS

TPYHTa B 30HE 3aJleNKH JOMYyCKaeTcs MNpeAycMaTphBaTh M IIPH KOHCOJBHOW cxeMme paboThl MOAIOPHOTO
COOPYIKEHHS.
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@ - TOPU3OHTAJBHAS paclopHasi CHCTEMa; 6 - HaKJIOHHBIE ITOJKOCHL; 1 - TOIIOpHOE COOpyIKEHHE;
2 - pacTpeIeTUTENbHBIN T0SC; 3 - pacropka; 4 - MpOMEXKyTOYHAs 0Nopa; 5 - MOAKOC; 6 - TpyHTOBast OepMa;
7 - MHOHEPHBIH yJacTOK PYHIAMEHTHOH ITTHTHI

Pucynok 7.1 - IIpumepsl pacriopHbIX CUCTEM

7.2.2 PacueT 1 KOHCTPYMPOBAHHME HIEMEHTOB PACIOPHBIX CUCTEM CJIENYET BBIIOJIHATH C
Y4ETOM:

- IPOCTPAHCTBEHHOI'O NIOJIOKEHUS DIEMEHTOB CUCTEMBI;

- HAKJIOHA PaCIOPHBIX 3JIEMEHTOB CUCTEMBI;

- KOHCTPYKTMBHOW CBSI3M PAacIOpPOK C IOAIOPHBIM COOPYXXEHMEM M KOHCTPYKLUSMH, B
KOTOpPBIE OHU YIIUPAOTCS;

- TEMIIEPATYPHO-KIMMATUYECKUX BO3IECHCTBUM;

- HAJIM4US CIIy4alHbIX IPOrHO0B U SKCLEHTPUCUTETOB;

- CpPOKa CITy>KObI pacIOpHOI CUCTEMBI,

- IIOCJIEI0BATEIBHOCTH BO3BE/ICHMUS.

7.2.3 Jlnd TOCTOSHHBIX PAaclOpHBIX CHCTEM IIPOEKTOM CIIELYeT IpEeayCcMaTpuBaTh
AHTUKOPPO3MMHYIO 3alllUTy WIH JpYrHe MEpONpPUATHUS, TapaHTUPYIOIIHUE CPOK CIY>KObI
pacropHOM CHCTEMBI HE MEHEE CpOKa CIyKObI MOAIOPHOTO coopyxeHus. [Ipu HeobxonumocTu
ClIelyeT IpeLyCMaTpuBaTh JOCTYN K DJIEMEHTaM PaclOpHBIX CUCTEM JUIsl BOZMOXKHOCTH HX
PEMOHTA M DKCILTyaTalluH.

7.2.4 BpiOOp THIIA PAacHOPHON CHCTEMBI CIEAyeT NPOBOIUTH, UCXOAS M3 TpeOOoBaHMMHA
o0OecrieyeHns MPOYHOCTH M YCTOMUMBOCTH MOJMOPHBIX COOPYXKEHHH, a TakKe OrpaHUYCHUS
negopmanuil cOOpyKEHUH OKpYXKaroleil 3acTpOHKH M MH)KEHEPHBIX KOMMYHUKAIUH Mpu
HAXO0X/IEHUU UX B 30HE BIMSHUS MOATIOPHOIO COOPYKEHHUS.

7.2.5 Cxarble D3JIEMEHTBHl PACHOPHBIX CHCTEM PEKOMEHIYETCS MPOEKTHUPOBaTh H3
METAIIMYECKUX TPYO MM MHBIX 3JIEMEHTOB MPOKATHBIX MpoQuiel, UMEIIUX paBHbIE WIH
OJMM3KMEe MOMEHTBHl CONPOTUBJICHUS MONEPEYHOr0 CEeUeHHs B JBYX OPTOTOHAJIbHBIX
HaIpaBJIECHUSX.

B kaudecTBe pacmopHBIX 3JIEMEHTOB U OOBSI30YHBIX IMOSICOB JIOMYCKAETCs MCIOJIb30BaHUE
pelmieTyaTblXx ~ KOHCTPYKIMH  pa3jMyHOM  MPOCTPAHCTBEHHON  OpHeHTauuu  [depm,
pAacIoIOKEHHBIX B BEPTUKAIBHOM (CM. PUCYHOK 7.6) MM TOPU30HTAILHON TIIOCKOCTH].

7.2.6 YCTOMYHUBOCTH M MMPOYHOCTHh KaK PACIIOPHOM CHCTEMBI B LIEJIOM, TaK U €€ OTJEIbHBIX
AIIEMEHTOB JIOJKHBI OBITH OOECIIEYEeHbl pacyeToM. YCTOHYMBOCTb M NMPOYHOCTH 3JIEMEHTOB
pacrlopHOi CHUCTEMBI CJENyeT MPOBEPATH PAacueTOM Ha MPOJOJIBHO-TIONEPEUHbI H3rud c
yueTrom TpeboBaHuit 7.2.2.

7.2.7 11 paciOpHBIX AJIEMEHTOB JJIMHOM 60see 10 M ciieyeT yuuThIBaTh TEMIEPaTypHO-
KJIMMaTH4ECKHE BO3JCHCTBUs. PacueTHbIE 3HaUEHUS TEMIIEPATYPHBIX BO3JEHCTBUM CIENYET
onpenenate B coorercTBur ¢ CII 20.13330 m CIT 131.13330, npu 3TOM CJIEIyET YYUTHIBATH
KaK CE30HHBIH, TaK U JHEBHOMU NEpemnaj] TeMIIeparyp.

JlononHuTeNbHBIE HANpSKEHHs, BO3HUKAIOIIME B 3JEMEHTAaX PpACHOpPHBIX CHUCTEM OT
nepenajga TeMIEpaTypbl OKPYKAOLIETO BO3/1yXa, CIEAYET BBIUUCIATH C YYETOM MPOJOJIBHON
JKECTKOCTH PACIIOPHOTO 3JIEMEHTA, OIATIMBOCTH IMOAIIOPHOIO COOPYKEHHS U ITPUIIETAOIIETO
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IPYHTOBOrO MaccuBa. [l oOIpenesieHusl JONOJHUTENbHBIX HaNpsKEHUH B 3IIEMEHTax
pacropHOi CHCTEMBI CIEIYeT HCIOJIb30BaTh YHMCICHHBIE METOJbI, OTAaBas MPEANOYTCHHE
IPOrpaMMHOMY OO€CIIEUYEHHUI0, B KOTOPOM TeMIIepaTypHble BO3AECHCTBUS BO3MOXKHO 3aaTh
HEMOCpeACTBeHHO.  JlomyCKaeTcst HCIOJB30BaTh  CIEHUATU3UPOBAHHOE  MPOTPAMMHOE
obecrieyeHue Ui pacyera IOJINOPHBIX CTEH, B KOTOPOM TeMIIepaTypHble BO3JeHcTBUSA
HETOCPEACTBEHHO HE 33/Jal0TCsl, B 3TOM Clly4yae JJIsi ONpPEeACTICHHS JTOTOTHUTEIBHBIX YCUIIHM,
BBI3BAHHBIX TEMIIEPaTypPHbIMH  BO3JCHCTBUSAMH, CIEIyeT HCIOJb30BATH  METOMIMKY,
MPEJCTABICHHYIO B IPHIOXKEHUH K.

7.2.8 llpm NpPOEKTUPOBAHMU PACIOPHBIX CHCTEM 3aMKHYTBIX B IUIaHE IOANOPHBIX
COOpY>KEHH, HapuUMep OTPaKACHUN KOTIOBAHOB WJIM BHIPAOOTOK, B MIPOEKTHBIX CUTYAIUSX,
KOTrJJa OTMETKM BepXa IOJMNOPHBIX COOPYKEHMH WM IMOBEPXHOCTH TI'PYHTa CYLIECTBEHHO
pa3nuyaroTcs B TpeleNiax CTPOUTENbHOHM IUIOMAAKH WM €CTh CYIIECTBEHHBIE OTIMYHS B
Ie0JIOTMYECKOM CTPOCHUHU Yy IMPOTUBOIOJIOKHBIX T'PaHULl KOTJIOBAaHA, CIIEAYeT NPOBOAMUTH
pacueT ¢ UCTOIb30BaHUEM MOJIENIEH, YUUTHIBAIOIIUX OTCYTCTBUE CHUMMETPHH.

7.2.9 Ilpu NpoeKTUPOBAHMM PACHOPHBIX CHUCTEM TpeOyeTCs BBIOJHATH PACUETHI IS
CIICHApHEB, COOTBETCTBYIONIMX KAaK CTAaJIUSAM SKCKABAIlMH TPYHTA, TaK U CTaIUSAM JEeMOHTaXKa
pacIioOpoK MOcCJie BO3BEIEHUS MOCTOSHHBIX KOHCTPYKLUI CTPOSIIETOCs COOPYKEHHUSL.

7.2.10 Ilepemauy ycwiusg OT TMOANOPHOIO COOPYXKEHUS Ha PpACHOPHBIE AIIEMEHTHI
peKOMeH/ayeTcs IpeayCcMaTpuBaTh uepe3 pacuperenuTenbHble  (0OBA30YHBIE) Mosica,
BBINIOJIHSIEMBIE U3 JKEJe300€TOHA, CTAIM WIM JPYrMX MaTepHaioB (CM. PHUCYHOK 7.2).
[TpoekTHbIE pelIeHHs OOBS30YHBIX MOSCOB JOJDKHBI MPEAyCMAaTpPUBATh HAJEKHYIO CBS3b
PaCIOPHBIX 3JIEMEHTOB € TIOJIIOPHBIM COOPYKEHUEM.

7.2.11 O6Bs304HBIE MOsICA PEKOMEHIYETCsl IPOCKTUPOBATh HEPa3pe3HbIMU 110 BCEH JUIMHE
MOJIOPHON KOHCTPYKIMHU. Pacuer OOBSI30YHBIX TIOSICOB CIIEAYET BBIMOJMHATH IO CXEMe
MHOT'OIIPOJIETHON Hepa3pe3HoW Oalki ¢ MOJATIMBBIMU ONOPAaMHU B MECTax pPacIOIOXKEHHUS
pacropox.
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a - CTaJIbHOI'O, 6 - MOHOJIUTHOTO )KCJIC3066TOHHOFO; 1- pacriopka; 2- paCHpeHeJ’IHTeJ’IBHHﬁ 1104C;
3 - IJIaCTUHEI PaCKpCIUICHUS MTOSACA IO AJINHE; 4 - KOHTYp HOI[HOpHOﬁ CTCHBI, 5- apMUpPOBAHUEC HOI[HOpHOﬁ
CTCHBI, 6 - 3aKjiagHas ncTajb, 7 - KOHTYP pacnpeacanuTCIbHOIO 1mnosaca, 8- IpOAO0JIbHOC apMUPOBAHUC
pacnpeacanuTe]IbHOTO Mmosca; 9- OoNepeYHOC apMHUPOBAHUEC PACIIPCACTIUTEIILHOIO IMOsACa

Pucynok 7.2 - Cxema ycTpoicTBa pacipeaesIuTeIbHOr0 Mosica

7.2.12 Jlomyckaetcsi pa3paboTka KOTJIIOBaHA CIIOCOOOM «CBEpPXY BHH3», KOTJIa B Ka4eCTBE
PACTIOPHOM CHUCTEMBI UCTIONB3YIOTCSI TIOCTOSTHHBIC JUCKH MEPEKPBITUN CTPOSIIErocs 00beKTa
(cMm. pucynok 7.3). B mepuon pa3paboOTKM KOTJIOBaHA JHUCKH TIEPEKPBITUHA CIIETyeT
YCTaHABIIMBATh HA BPEMCHHBIC WM IOCTOSIHHBIC OIOPHI, BBITOJHSIEMBIC M3 CTAIBHBIX WU
KeJIe300€TOHHBIX AJIEMEHTOB, OMMPAIONIMXCS HAa CBAK0 WM 0aperTy (CM. PHCYHOK 7.5, a).
Ornopsl BBIIOJHAIOT C IMOBEPXHOCTU 3€MIIM TapaJIeIbHO C YCTPOMCTBOM OTPaKIACHUS
KoTioBaHa. [Ipu COOTBETCTBYIOUIEM pACYETHOM OOOCHOBAaHHHM CIIOCO0 «CBEPXY BHHU3»
MO3BOJISIET OJTHOBPEMEHHOE CTPOUTEIHCTBO OOBEKTA U BBEPX, M BHH3.

JlomyckaeTcsi ycTpolcTBO KOTJIOBaHA KOMOMHUPOBAHHBIM CIIOCOOOM, KOTJIa pacKpericHue
MOCTOSTHHBIMH JIUCKAMH TIEPEKPBITHIA TIPETyCMaTPUBACTCS TOJIBKO 10 MIEPUMETPY KOTIIOBaHA,
a pa3paboTKa rpyHTa LEHTPATBHOW YaCTH BBINOJHSIETCA MO KJIACCHYECKON TEXHOJIOTHU (CM.
pHUCYHOK 7.4).
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a - IIaH; 6 - cedeHue; 1 - IOAOPHOE COOPYKEHHE; 2 - OIOpa MEPEKPBITHS; 3 - TEXHOJIOTHYSCKUIT IPOeM;
4 - mepexprITHE

Pucynok 7.3 - Cxema ycTpoiicTBa KOTJIOBaHA CIIOCOOOM «CBEPXY BHHU3)
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a - 1aH; 6 - ceyenue; 1 - MoAIopHOe CoOpyXKeHHe; 2 - oropa NMepeKpPHITHs; 3 - TEXHOJIOTHIECKHH TPoeM;
4 - lepexpeITHE

Pucynoxk 7.4 - CxeMa ycTpoiCTBa KOTIIOBaHA CITIOCOOOM «CBEPXY BHU3Y
0 MEPUMETPY KOTIOBaHA
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7.2.13 PacueT BpeMEHHBIX WJIK TOCTOSIHHBIX OMOP TUCKOB MEPEKPHITUM CIEAYET BHINOIHSIThH
B COOTBETCTBUHM CO CTPOMTEJIbHBIMM HOPMaMHM IHPOEKTUPOBAHUS KOHCTPYKLHH U3
COOTBETCTBYIOIIEr0 Marepuaia. @yHIaMeHThl BPEMEHHBIX OMOp CIEIYeT MPOSKTHUPOBATH KaK
OTJIENIbHO CTOsAIINE CBaiiHbIe (pyHIameHTsl B cooTBeTcTBUU ¢ CII 24.13330.

7.2.14 TlpoekTHpoBaHWE OIMOp CJIEAYET BBIMNOJHATH C YYETOM HX OTKJIOHEHUH NpHU
YCTaHOBKE B CKBa)XMHY. lIpy OTCYTCTBMM clielMaNbHBIX yKa3aHUIl B TEXHUUYECKOM 3aJJaHUU
JOIYCTUMOE 3HaYeHHE OTKJIOHEHUH (yHIaMeHTa Omophl (cBau, 6apeTThl) clieAyeT IPUHUMATh
cornacHo 8.7. JlomycTuMoe 3HaueHHE OTKIIOHEHHUS OMOpHI (CM. PUCYHOK /7.5, 6) ciemyer
yCTaHABIIMBATh B 33JJaHUM HA IPOCKTUPOBAHHUE.

a 6

@ - TIOIIEPeYHOE CeYCHHE; 6 - MPOJOIIBHOE CeUCHUE, OTKIOHEHHE OT BepTUKAJH; 1 - jxene300eToHHas ornopa
HEePEKPBITHSL; 2 - apMaTypHBIN KapKac; 3 - Olopa U3 CTAIbHOH TPYOBI € jKelie300e TOHHBIM 3aM0JTHEHUEM;
4 - cranpHas Ormopa MepeKpsITUs; 5 - paboyas momasnka; 6 - 3ackinka medHeM; 7 - OMOPHBII CTOJIK;

8 - otmeTka pazpaboTku; 9 - GyHIAMEHT ONOPHI; AS - OTKIIOHEHHE OTIOPHI

Pucynok 7.5 - Cxema yCTaHOBKH OIOPHI JUIs IEPEKPBITUS

7.2.15 Pacuer omop TpeOyeTcst BHIOMHATH 7Sl MPOCKTHBIX CUTYallUi, COOTBETCTBYIOLINX
KaXJIOMY OJTarmy pa3pabOoTKH KOTJIOBaHA W TMOCIeAylomeMy (WId OJHOBPEMEHHOMY)
BO3BEJICHUIO MTOCTOSTHHBIX HECYIIUX KOHCTPYKIIUI CTposIerocs 00beKra.

7.2.16 Ilpu pacuere omop cienyeT KpoMe COOCTBEHHOTO BECa YYUTHIBATH TEXHOJIOTHUYECKUE
HArpy3Kd Ha TEPEKPBITUS OT Pa3MEUICHUS TEXHHWKH, CKIQJ0B M T.I. Ha KaXIOM JTare
pa3paboTKH KOTIIOBAaHA, ONPEICIISIEMbIE COTIIACHO MPOEKTY OPTaHU3aluU CTPOUTEITHCTBA.

7.2.17 Pacyer u mMpOEKTUPOBAHUE PACTIOPHBIX TUCKOB MEPEKPBITUH, UCIONIB3YyEMBIX MpPHU
pa3pa60TKe KOTJIOBaHa, CJICAYCT BBINIOJIHATE KaK MUHHUMYM JJI1 ABYX ITPOCKTHBIX CI/ITyaIII/II\/'IZ
JUTSE BpDEMEHHOTO PACIOJIOKEHUSI OMOPHBIX KOHCTPYKIMK U HArpy30K B MEPHO Pa3pabOTKH
KOTJIOBaHa M JJIsl NTOCTOSIHHOTO PACIIOJIOKEHNS HECYIIMX KOHCTPYKUHW IMPH SKCIUTyaTalluH
npoekTupyeMoro ooObekTa. Ha Bcex »dTtamax pa3paOOTKM KOTJIOBaHAa HE0OXO0IUMO
paccMaTpuBaTb COBMECTHOC HeﬁCTBHe TOPU30OHTAJIIBHOT'O AAaBJICHUA I'PYHTA, IIOJA3EMHBIX BOO U
BEPTHKAIBHON HArpy3KH OT COOCTBEHHOTO BecCa M TOJIE3HBIX HArpy30K, aKTyaldbHBIX IS
paccMaTpuBaeMoro JTara.

7.2.18 Pa3paboTKy KOTIOBAaHOB JOIMYCKAETCS BBIMOJHATH MOIU(DUIIMPOBAHHBIM CITIOCOOOM
«CBEpXy BHHU3», KOTOPBIA MPEIONiaraeT YCTPOWCTBO PACIOPHBIX JTUCKOB IEPEKPBITHH,
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ONMpPAEMBbIX HA CTEHBbl OrPa)JI€HUS KOTJIOBaHa 0€3 YCTPOWCTBAa MPOMEXKYTOUYHBIX OIOP.
Y CTONYMBOCTD TAaKMX KOHCTPYKLUH B MEPHOA pa3pabOTKH KOTIOBaHA CIEAyeT 00ecrednBaTh
IyTEeM YCTPOMCTBa BEPTUKAIBHBIX ()epM, HUKHUM U BEPXHHUM IMOSCAMHU KOTOPBIX SIBIISAIOTCA
JUCKU TEPEKpBITHU, a CTOMKAMHM M PAacCKOCAMHU - WHBEHTApHBIE CTaJbHBIE DJEMEHTHI (CM.
pPHUCYHOK 7.6).
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1 - 0OBs1304HBIH MOsIC; 2 - NOAKOC; 3 - packoc; 4 - cToliKa; 5 - nepeKphITUe (HWKHUH MO05IC);
6 - mepexpriTHE (BEPXHUH 1OsIC); 7 - TEXHOJOTHYECKHU poeM; 8 - oTMeTKa pa3padoTKy;
9 - «cTeHa B rpyHTE»

Pucynok 7.6 - [Ipumep ycTpoiicTBa pacCOpHBIX MEPEKPHITUN, pabOTaOIIUX 110 cXeMe (epMbI

7.2.19 Ilpu npOeKTUPOBAaHUM THOKUX IOAMOPHBIX COOPYKEHHH B CIHAOBIX TPYHTAX IS
CHIDKEHHMSI HEOOXOIUMOM INIyOMHBI 3a[€JIKM B T'PYHT JOIYCKAaeTCsl B KauyecTBE KPEIUICHUs
IPUMEHSTh JAUCKH WIH OTAENbHbIE MOJOCOBBIE TPYHTOLIEMEHTHBIE MAacCHUBBI, YCTpauBaeMble
HWKE JHA KOTJIOBaHA WJIM NPOEKTHBIX IJIAHUPOBOUYHBIX OTMETOK IO TEXHOJIOTMH CTPYWHOM
HeMeHTaluu (cM. pucyHOK /.7). 'eomeTpuueckue pa3mepsl, IIyOrHa 3aJ105KeHUS U Tpedyemast
IIPOYHOCTh PACHOPHBIX TPYHTOLIEMEHTHBIX MAacCHBOB M JJIEMEHTOB CIEAYET ONPEIENATH
pacyeTaMu Ha OCHOBE HCIIOJIb30BaHMS MOJIENIEH CIIOMIHOM cpeibl. BMECTO TpyHTOLIEMEHTHBIX
3JIEMEHTOB JIOIYCKAaeTCs YCTPOMCTBO psOB cBaid, OapeTT WM NPUMEHEHUE IPYTUX METOJ0B
MOBBILICHUS XapaKTEPUCTUK IPYHTOBOTO MacCHBa.
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a - wiaH; 6 - ceyeHue; 1 - MoAMOPHOE COOPYKCHHE; 2 - YKPEIJICHHBINH ITPYHT 3aI€JIKH; 3 - pacropka

Pucynok 7.7 - Cxema ycTpoiicTBa rpyHTOLIEMEHTHOTO MacCUBa B 30HE 3a/1€TIKU
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7.3 IIpoekTHPOBaHME AHKEPHBIX U PA3IPYKAIIUX KOHCTPYKIU

7.3.1 T'pyHTOBBIE aHKEpbl NPUMEHSIOT Il KPEIUICHUS MOANOPHBIX COOPYXKEHMHM IpH
3HAUUTENBHBIX TIEpernajax OTMETOK IPOCKTHPYEMOTo peibeda, YCTPOMCTBE IMOAIOPHBIX
COOPYKCHHI Ha CKJIOHAX WJIH OTKOCaX, HEOOXOJUMOCTH pa3paboTKu CBOOOIHOTO KOTIOBaHA
(6e3 pacropHoOi CHCTEMBI), HEBO3MOKHOCTH WJIM HEIEIECO00Pa3HOCTH YCTAHOBKH PAaCIIOPHOM
CUCTEMBI U T.II. (CM. pucyHOK 7.8). [IpoekTupoBaHHe TPYHTOBBIX aHKEPOB CJIEIYET BHITIOTHATh
B cooTBeTcTBUU ¢ TpeboBanmsimu CI1 22.13330, CIT 248.1325800 u HacTOsIIETrO MOApa3aea.

a 6

@ - UIs1 KpETICHUs! TOIIOPHOTO COOPYXXEHUSI; 6 - U KPEIUIEHHUSI OTKOCA WM CKIIOHA;
1 - noamopHOE COOpyXKEHHE; 2 - TPYHTOBBIC aHKEPHI; 3 - HOBEPXHOCTH CKOJIBKCHHUS

Pucynok 7.8 - [IpuMeHeHue rpyHTOBBIX aHKEPOB JJIs1 KPEIUICHUS

7.3.2 I'pyHTOBBIC aHKEPHI AOMYCKACTCS IPUMEHSTH B Pa3IMYHBIX BUJIaX TPYHTOB, IIPH STOM
Hecylas 4acTh (KOpeHb aHKepa) He JOJDKHA pa3MeliaTbCsl B IPYHTaX, UMEIOIIUX HU3KHE
(GU3UKO-MEXaHNYECKUE XapaKTEPUCTUKU (BCEe BUIBI CIAOBIX T'PYHTOB: WJbI, TOP(BI, TITHUHbBI
TEeKy4el KOHCUCTEHIMH M T.A.), TaKXKE HE PEKOMEHJYeTCs pa3MellaTb KOPEHb aHKepa B
HACBHIIHBIX TPYHTAX (32 UCKIIOYEHUEM TNIAHOMEPHO YCTPOEHHBIX). [l MOCTOSIHHBIX aHKEPOB
HE JIONYCKAETCA pACMOJIOKEHHE KOpPHS TaKKe B CTPYKTYpHO-HEYCTOWYUBBIX TIpPYHTaX
(mpocaiouHbIX, HA0YXAIOLIUX U TIP.).

7.3.3 I'pyHTOBBIE aHKEPHI JOMYCKAETCS IPOEKTUPOBATh BPEMEHHBIMHU WJIM TOCTOSTHHBIMHU.

[TocTosiHHBIE aHKEpPbl MPEUMYIIECTBEHHO IPHUMEHSIOTCS B TPyHTaxX, He 00JaJarolux
PEOJIOTUYECKUMHU CBOMCTBAMHU (CKajJbHBIE, IOJNYyCKaJbHbIE), B KadeCTBE MWJIM B COCTaBe
IIPOTUBOOIIOJI3HEBBIX COOPYXXEHHH, a TAaKK€ B IMPOYMX CIIydasX, KOIrZJa YCTPOMCTBO HMHBIX
YAEP)KUBAIOIMIMX KOHCTPYKIMH HEBO3MOXKHO MM 3KOHOMHUYECKHM HelenaecoodpasHo. Jlis
COOPYKEHHMI C IOCTOSHHBIMM TI'DYHTOBBIMHM aHKEpaMH, KOPEHb KOTOPBIX paclojaraercsi B
rpyHTaX, O0OJAJAIOIIUX pPEOJOrHYeCKMMH CBOMCTBAMH, HEOOXOAMMO NpelycMaTpuBaTh
CHCTEMY I'€0TEeXHUYECKOr0O MOHUTOPUHTA Ha BECh TIEPUO/ SKCIIITyaTallul OObEKTA.

B mpoumx ciydasx peKkOMEHAYyeTcs INPHUMEHITh BpPeMEHHbIE aHkepwl. IIpm ycrpoiicTBe
KOTJIOBAHOB Ha TOPOJCKUX TEPPUTOPHUSAX B YCIOBHUSAX CTECHEHHOM 3aCTPOMKM BPEMEHHBIE
aHKEPbl PEKOMEHTYETCS MPOSKTUPOBATH C U3BJIEKAEMOU CBOOOHOM TATOMA.

7.3.4 Ilo npuHIUIY pabOThI TPYHTOBBIE aHKEPHI ACIATCS Ha IIPEIBAPUTEILHO HAMIPSKEHHBIE
W HEHAIpsATaeMbIe, CO CBOOOTHOW UTMHOM nian 0e3 Hee (cM. pucyHok 7.9). [IpenBaputenbHO
HaINpsDKEHHBIE aHKEPBI ClelyeT NpeaycMaTpiBaTh B TeX CIydasx, Korja He0OXOJUMO CBECTH
K MUHUMYMY Je()opMalliy MaccuBa IPyHTa WA POEKTUPYEMBIX MOJIOPHBIX KOHCTPYKLIUH, a
TaKXe CHU3UTh BHYTPEHHHUE YCUJIUS B KOHCTPYKIIMH MTOANIOPHOTO coopyskeHus. [y BEIOOpKH
TEXHOJOTHYECKHX 3a30pOB PEKOMEHIYETCS MpeaycMaTpuBath HeOoibimoe (3 - 5 T1¢)
IpeBapUTeIbHOE HATSXKEHUE aHKEPHBIX TAT BO BCEX CIIydasx.
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a - co CBOOOHO MIMHOW; 6 - 6e3 CBOOOTHOM IIHHEL, 1 - TOAIIOPHOE COOpYKEHHE; 2 - OTOJIOBOK aHKEPa;
3 - TsaTa aHKepa (cBoOOAHAs HHA); 4 - TpEHHUE TI0 TPYHTY; 5 - KOpeHb aHKepa (IIEMEHTHOE TeJo);
6 - TeopeTHUecKas rpaHKIA TPU3MBI AKTUBHOTO JABICHUS

Pucynok 7.9 - Cxema rpyHTOBOTO aHKepa

7.3.5 To crioco0y M3rOTOBIICHHUS TPYHTOBBIC AaHKEPbI pa3eisatoTes (cM. pucyHok 7.10):

- Ha UHBEKIIMOHHBIE - (POPMHUPOBAHNE KOPHS TAKUX aHKEPOB IMPOBOINUTCS IIyTEM HarHETaHUS
B COOTBETCTBYIOIIYIO 30HY LIEMEHTHOT'O pacTBOpa I0J] BBICOKUM JABJICHUEM;

- aHKEepBI pa3psaHo-uMNyinbcHOM TexHonoruu (PUT) - dopmupoBanne KOpHS (WM BCEro
TeJ1a) TAKMX AHKEPOB BBIMOJIHAETCS C YIUIOTHEHUEM OKPY’KaIOIIEro rpyHTa myreM o0paboTKu
CKBAKUHBI 110 pa3psiIHO-UMITYJIbCHOM TEXHOJIOTUH;

- aHKephl ¢ TepseMoi OypoBOHM ITAHroON (MHUKpOCBau) - (OPMHUPOBAHHE TAKUX AHKEPOB
BBITIOJIHSCTCST TTyTeM 3a0ypuBaHHS B TPYHT CTaJbHOTO CTEP)KHS BHHTOBOTO TMpoduis ¢
TepseMoil OypoBOH KOPOHKOHM C MOCIEIyIOLIIUM 3allOJJHEHHEM Tejla aHKepa LEMEHTHBIM
pacTBOpPOM, I0/IaBAEMbIM uUepe3 colia OypoBO KOPOHKH; TaKME aHKEpPhl OOBIYHO HE MMEIOT
BBIPQXEHHOT'O KOPHS;

- aHKephbl ¢ (GOPMUPOBAHUEM KOPHSI I10 CTPYHMHOM TEXHOJIOTUH - YCTPOICTBO TaKOr0 aHKEpa
B IIpeJiesiax JJIMHBI TATH BBIOJIHAETCS aHAJIOTUYHO aHKEpY ¢ TepseMoil OypoBOH IITaHIOH, a
(dbopMUpOBaHHE €r0 KOPHs BBIIOJHSETCS MyT€M HarHeTaHUsl LIEMEHTHOTO pPacTBOpa 4epe3
crienManbHble comia OypoBOHl KOPOHKM TOJi BBICOKMM JaBJICHMEM; JaHHAs TEXHOJIOIHUs
MO3BOJISIET YBEJIMYUTH TUAMETP KOPHS U €ro MpeiebHOE CONPOTUBIIEHHUE 110 TPYHTY.

1 - noamopHoe coopykeHue; 2 - OrOJIOBOK aHKepa; 3 - 30Ha, HauboJIee 1Mo (BEPKEHHAs! KOPPO3HH;
I, - Tsira aHkepa; | - kopeHp aHkepa (3a1emKa)
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Pucynok 7.10 - CxeMa KOHCTPYKTHBHBIX 3JIEMEHTOB aHkepa (a) u popma ero KopHe
B 3aBUCHUMOCTH OT c11oco0a M3rOTOBJICHUS: O - MHBEKIIMOHHBIE; 6 - aHKepbl PUT; a - ankepsl
C TepsieMoi OypOBOH IITAHTOM; O - aHKEPHI C TEPSIEMON OypOBOH IITAHTON C KOPHEM,
BBIITOJIHSIEMBIM 110 CTPYWHON TEXHOJIOTHH

7.3.6 B KkayecTBe AaHKEpPHOM TATM TPYHTOBBIX aHKEPOB CJIEAYET HCIIOIb30BaTh
BBICOKOIIPOYHBIE CTaJIbHBIE apMaTypHBIE CTEP)KHU, KaHAaTHYIO apMaTypy, CIELHUaJIbHbIE
npoGIMpOBaHHbIC CTEPXKHU. MaTepuai TArM aHkepa cieqyeT BbIOMpaTh B 3aBUCHUMOCTH OT
KOHCTPYKLIMU aHKepa, BOCHPUHUMAEMOM UM Harpy3KH, YCIOBUN BO3BEJIECHUS U 3K CILITyaTalluu
IIOAIIOPHOTO COOPYKEHUH.

7.3.7 Anst npeioXpaHeH!sl METAIIMYECKUX aHKEPHBIX TAT TPYHTOBBIX aHKEPOB OT KOPPO3UHU
CJIelyeT IPUMEHATD Pa3IMYHbIe BUBI 3aIIUTHI B 3aBUCUMOCTH OT 3KCIIIyaTallMOHHOI'O CpOKa
ciryx0bI ankepa. [Ipr mpoeKTHPOBaHUH AHTUKOPPO3UMHOM 3aIIUTH 0COO0E BHUMAHHE CIIETyET
yIeNATh Y4acTKy TATM OT OroJIOBKa aHKepa 10 IpyHTa, T.K. JlaHHas 30Ha Oojee BCEro
HOJIBEPIKEHA IEPHOANYECKOMY HAMOKAHHIO U TpolieccaM Koppo3uu (cM. pucyHok 7.10).

AHTUKOPPO3UIHYIO 3aIIUTY [OCTOSIHHBIX TPYHTOBBIX aHKEPOB CO CTAJILHOM TATOM CIeAyeT
IIPOEKTUPOBATh C YUYETOM arpecCMBHOCTU IOJ3EMHBIX BOJ M I'pPYHTOB. B kauecTBe cpencts
AHTUKOPPO3MOHHOM 3aLIUThI BO3MOXHO UCIOJIb30BaHUE 3AIIUTHON 000JI0UKY U YBEIUYEHHE
CEUEHHUS TATH C yUETOM Pa3BUTHsI KOPPO3UHU B 3aBUCHMOCTH OT CpOKa HKCIUTyaTallui aHKepa.

7.3.8 IIpu mpoeKTHPOBaHUU IPYHTOBBIX aHKEPOB CIEAYET ONPEINEIISTh:

- YUCJIO U OTMETKH PACIIOJIOKEHUS IPYCOB AaHKEPOB;

- YUCJIO AaHKEPOB B SIPYCE U UX 111aT;

- YIJIbl HAKJIOHA K TOPU30HTY M OPUEHTALINIO AaHKEPOB B IJIAHE;

- CBOOOJHYIO JUIMHY aHKEPHBIX TAr, 00ECIEUMBAIOLIYI0 pa3MellleHHe KOpHS aHKepa 3a
IpeJielaMy FPaHuLbl IPU3MbI AKTUBHOTO JJaBJICHUS;

- 3HAUEHMsI paCUeTHOM HArpy3KU U YCUJIMS NPEIBAPUTEIBHOIO HaNpspKEeHUs (OJI0KUPOBKH)
JUISL KQKJIOTO aHKEpa;

- IpeIBapUTENbHYIO JINHY Hecyllleil yacTu aHkepa (KOpHs aHKepa, a IIPU ero OTCYTCTBUH -
JUIMHY aHKepa), TpeOyeMyIo /ISl BOCTIPUSATHS IPOSKTHBIX YCUIIHI;

- MeCTa JUIl YCTPOMCTBAa ONBITHBIX AHKEPOB, YHCIO MPOOHBIX MCIBITAHHH aHKEPOB U
MOPSAJOK UX BBIMOJIHEHMS.

7.3.9 Ilpu pacyere cuUCTEM TPYHTOBBIX AHKEPOB U OTHEIbHBIX AaHKEPOB HEOOXOIMMO
paccMmaTpuBaTh Kak MUHUMYM CIEAYIOLIUE IPEAETbHbIE COCTOSIHUS U MX COYETaHUs (CM.
tabmuiy 6.1, myHkT 16):

- pa3pylIeHHe Or0JIOBKa aHKepa, BbI3BAHHOE €ro jieopmanvieil uiu Koppo3ueu;

- CPBIB 10 KOHTAKTY KOPHS aHKEpa C TPYHTOM;

- BbIICPIMBaHME TATH aHKEpa U3 MaTepuaia 3a1eiKu (KOpHs);

- pa3pbIB TATH AHKEPA;

- IOTepIO 001el YCTOMUYNBOCTH COOPYKEHUSI BMECTE C aHKEpaMH;

- ocia0yieHue HaTsKEHHMsI aHKepa 3a cueT OONBIIMX IepeMEIleHUH TOJOBHOW YacTH,
MOJI3Y4ECTH U pelaKcaliy HalpsKeHHI;

- pa3pylIeHHe KOHCTPYKIIMH, BEI3BAHHOE aHKEPHBIMU YCUIIUSMU;

- HEJIOMyCTUMBbIE J1e(hopMalluy, BbI3BaHHBIE B3aMMOJAEHCTBUEM TIPYII aHKEPOB C TPYHTOM
OCHOBAaHUS U IPUMBIKAIOLIIMMH COOPYKEHUSAMHU.

7.3.10 Ilpu BbIOOpE MPOEKTHBIX CUTYyalUH, A KOTOPBIX CIEAYET BBIIOJHATH PacUEThI
TPYHTOBBIX aHKEPOB, CIEAYET YUUTHIBATh:

- 0COOEHHOCTM BO3BEJCHHUS TMOJINOPHOTO COOPYXEHHS M  IOCJIEJOBAaTEIbHOCTh
CTPOUTENBHBIX paboT;

- OXHUJaeMble CHUTYyalluM, BO3HHKAIOUIME B IPOIIECCE CTPOUTEIHCTBA W OIKCILTyaTalllu
MOJIIOPHOTO COOPYKEHUS;

- Ipe/ieTIbHbIE COCTOSTHUS, YKa3aHHbIE B 7.3.9, a TaK)Ke UX COUYETaHUs;

- IPOTHO3UPYEMBIE YPOBHH MOA3EMHBIX BOJI, @ TAK)KE HAIIOPBI B HUKHUX FOPU30OHTAX;
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- BEPOSITHOCTh TOIO, YTO TPYHTOBBIM AHKEP IMPU HUCMIBITAHUHA MOKAXET HEJOCTATOYHYIO
HECYIIYIO CIIOCOOHOCTb UJIH KECTKOCTb;

- BBIXOJI U3 CTPOsI JTF000T0 aHKepa (0cobast MpOeKTHAsI CUTYaIlns );

- TEXHOJIOTHIO U MOPSI0K YCTPONCTBA aHKEPOB.

7.3.11 Ilpu npoeKTUPOBAHWM IPYHTOBBIX AHKEPOB CJICAYET YUYUTHIBATh TaKUE MPOIIECCHI B
MacCHBE TPYHTA, KOTOPbIE MOT'YT PUBECTH K CHI)KEHHUIO HECYIIeH CIIOCOOHOCTH aHKEPOB WIIN
YBEJIMUEHUIO HArpy3KH Ha HUX (BOJOMOHMKEHHE, YCTPONCTBO MOJ3EMHBIX BBIPAOOTOK,
JUHAMHUYECKHE BO3JICHCTBUS U IIP.).

7.3.12 Tlpu BBIOJHEHHH pPadOT, CBSA3AaHHBIX C CYIICCTBEHHBIMH JIMHAMHYECKUMU
BO3/JCICTBUSAMHU Ha IOBEPXHOCTU IPyHTa B IIpejeiax IOPU30HTAJIBHOM IMPOEKLMHM aHKepa
(HampuMmep, JEMOHTaX CYIIECTBYIOIIUX 3JaHHM, MPOKJIAaJKa WHKEHEPHBIX KOMMYHMKAIIH,
pabota BHOpomorpyxareied, Apyrux BUOPAIMOHHBIX MEXaHU3MOB), CJIEIyeT YYHUTHIBATH
BIIMSIHUE 3TOTO BO3JICHCTBUS HA MPEJECIbHOE COIPOTUBIIEHUE aHKEPOB 10 TPYHTY.

7.3.13 Ilpu cuabHOM pa3Iu4yMM MHKEHEPHO-TEOJIOTMUYECKUX YCIOBHM B 30HE yCTpPOWCTBa
KOpPHEH TPYHTOBBIX aHKEPOB (OCOOEHHO Ha CKJIIOHAaX M OTKOCax), a TakkKe MpuU OOJbIIOI
NPOTSDKEHHOCTH aHKepoB (MpOEKIMs B IulaHe Oojiee IOJIOBMHBI MIara WH)KEHEPHO-
Te0JIOTUYECKUX CKBAYKUH) MPH MPOBEICHUU MHXKEHEPHO-TEOJIOTMYECKUX U3BICKAHUN ClIeyeT
IpeIycMaTpuBaTh BBIIOJHEHHE pa3BEJOYHBIX BBHIPAOOTOK B 30HE MPEIINOIAraeMoro
pacnoyioKeHus: KOpHeW aHkepoB. IIpyM HEBO3MOKHOCTH HENOCPEICTBEHHOIO BBIIOJIHEHHS
M3bICKAHUH B 30HE MPEAINOIaraéMblX KOPHEN aHKEPOB J0ITyCKAETCS UCIIOJIb30BAHNE APXUBHBIX
MaTepHaloB 110 JAHHOMY YYacCTKYy.

7.3.14 KoHCTpyHpOBaHHE I'PYHTOBBIX AHKEPOB CJIEAYET BHIIOJIHATH C YUETOM CIEAYIOLINX
YKa3aHUM:

a) KOpeHb aHKepa clielyeT YCTPauBaTh Ha TAKOM PACCTOSIHUM OT aHKEPYEMOM KOHCTPYKIIMU
(umu MaccuBa TPYHTA), HPH KOTOPOM HCKIIOYAETCSl CHIDKEHHE YCTOWYMBOCTU OSTOM
KOHCTPYKIUU (MJIM MaccuBa) OT BO3JICHCTBUS aHKEPA;

0) KOpeHb aHKepa ClIeyeT ycTpauBaTh Ha MIyOHHE HE MeHee 4 M OT OBEPXHOCTH IPYHTA;

B) KOPHHM COCEJHMX aHKEPOB PEKOMEHIYETCSl pacrojaraTh Ha pacCTOSTHUU He MeHee | M
JIpyr OT Jpyra B CBETy, €CIM HHO€ He OOOCHOBAHO pacyeTOM WM MCIBITAHUEM [CM.
nepevncieHue a)];

I') €ClIM pPAacCTOSHHE MEX]Jy OroJIOBKaMHM aHKEPOB COCTaBIIieT MeHee 1 M B CBeTy,
pexkomeHayeTcss o0OecneuMBaTb MHHHUMAJIbHOE pPACCTOSIHME MEXIy KOPHAMHU [CM.
HepevrcieHue B)|, U3MEHss yrojl HakJIOHa aHKepOB UJIH UX JUINHY;

) €CJIM PACCTOSTHUE MEX/1y HECYILIEH YaCThI0 COCETHUX aHKEPOB B CBETY COCTABIISIET MEHEE
1 M, cieayer HpOBOJIUTH MPOBEPKY HECylled CHOCOOHOCTH MPOOHBIX AHKEPOB NHpPU HX
IPYIIIOBOM MCIIBITAHUM, TPU 3TOM YHCIIO aHKEPOB B TPYIIE JOKHO OBITh HE MEHEee Tpex
LITYK, & YCTPOMCTBO @aHKEPOB BBINOJIHATH YE€PE3 OJMH C BO3BPAaTOM K IIPOMEXYTOUHBIM I10CIE
TBEP/ICHUS HHBEKLIMOHHOTO PACTBOPA;

€) He0OXOIMMO YUUTHIBATh BIUSHHE IPYHTOBBIX aHKEPOB Ha OKPYKAOIIUE CYIIECTBYIOIINE
WIM OJHOBPEMEHHO CTPOSIINECS COOPYKEHHUs; 0e3 clennaIbHOro 000CHOBaHUS HE CleAyeT
pacrosjaraTb HECYIIYI0 4YacTb aHKEpOB, YCTpPauMBacMbIX B HECKaJIbHBIX TPyHTaX, IOJ
byHIaMeHTaMH CYIIECTBYIOUIUX 3/1aHUM, COOPYKEHUH U BOJIOHECYIIMX KOMMYHUKAIHH, a B
cilyyasix, KOrja 3TO HEBO3MOXHO, pacCTOSIHHE B CBETY OT KOpHsS aHKepa 10 (yHIaMEHTOB
COCETHUX 3/JaHUU WJIM TMOA3EMHBIX COOPY)KEHHH U BOJOHECYIIMX KOMMYHHUKAIMi B
HECKaJbHBIX TPYHTaX CIEAyeT IpPUHUMAaTh HE MeHee 4 M B INIMHHMCTBIX TIpPYHTax
TYTOIJIACTUYHOM, IMOJTYTBEPAON M TBEPAON KOHCUCTEHIINN U HE MEHee 6 M B IPOUYUX I'PyHTaxX
(MCKITIOYEHHE COCTABIISIOT COBPEMEHHBIE 3/1aHUs Ha IUIMTHBIX WJIM CBAalHBIX (yHIAMEHTaXx,
KOMMYHHUKAaIlUM B 3allUTHBIX 00O0JIOYKaX W Jpyrue 37JaHusl W KOMMYHHKAIHH,
MaJIOUyBCTBUTENIbHBIE K YCTPOMCTBY aHKEpOB), MpPH 3TOM YCTPOMCTBO aHKEPOB CIEIyeT
BBITMOJHATH Y€pe3 OJIMH C BO3BPATOM K MPOMEXYTOUHBIM MOCIE TBEPAEHUS UHBEKIIMOHHOTO
pacTBoOpa;
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) TATM TPYHTOBBIX aHKEPOB CJEIYET paclrojiaraTh Ha PAacCTOSTHUM HE MeHee 2 M OT
(GyHIaMEHTOB 3[JaHMN OKpYXarolled 3acTpoiiku M He MeHee | M OT HWH)KEHEPHBIX
KOMMYHHKAIIMI B CBETY, MPU 3TOM YCTPOMCTBO aHKEPOB CIICAYET BBHINOJIHATH Yepe3 OJUH C
BO3BPATOM K ITPOMEKYTOUYHBIM IOCIIE TBEPICHHUS HHBEKIIHOHHOTO PaCTBOPA;

1) KOPEHb aHKepa JIOJDKEH BBIXOJIUTH 33 MPEelibl MPU3Mbl aKTUBHOTO JaBJICHUS HE MEHEe
yeMm Ha 1 M (cM. pucyHok 7.11);

K) BO3MOKHOCTB PacIlOI0XKEHHS TPYHTOBBIX aHKEPOB 3a IPAHULIAMHU Y4aCTKa CTPOUTEIHCTBA
CJIEZIyeT COTIaCOBBIBATh C COOCTBEHHUKAMU COCETHUX TEPPUTOPUH;

J1) TP PacroIOKEHUHN IPYHTOBBIX aHKEPOB 3a IPAHUIIAMHU y4aCcTKa CTPOUTENLCTBA CIENYEeT
YYUTBIBATh BO3MOKHOCTB IIEPCIIEKTHBHOTO OCBOCHUS COCETHUX TEPPUTOPHUH;

M) YTOJI HaKJIOHAa TPYHTOBBIX aHKEPOB K TOPU30HTY PEKOMEHIyeTCsl IPUHUMATh B Mpeeax
10° - 30°, 6e3 cnenuanbHOro 000CHOBaHMS HE PEKOMEHIYETCsl IPUMEHSTh TPYHTOBBIE aHKEPbI
C YIJIOM HakJIOHA Ooiiee 45° K TOPU3OHTY;

H) BO BCEX CIIy4yasiX MPH MPOSKTUPOBAHUU TPYHTOBBIX aHKEPOB CIIEAYET BBIOMPATH TaKyIO
TEXHOJIOTHI0 M TOCIEA0BAaTEIbHOCTh MX YCTPOICTBa, KOTOpash OKa3blBaeT HAaMMEHbIIIEE
BIIMSIHAE Ha OKPYKAIOIINE COOPY>KEHHSI U TPYHTOBBIH MacCHB.

7.3.15 IlpoBenenue paboT MO YCTPOHCTBY T'PYHTOBBIX aHKEPOB IO AKCILTYaTHPYEMbIMU
COOPY>KEHHUSIMH WJIY TTIOI36MHBIMA KOMMYHHKAIIASIMU JIOTTYCKAETCs IIPU COOTIOIEHUH YCIOBUI
7.3.14 n o0s3aTeNbHOM MPOBEIECHUN T'€OTEXHUYECKOTO MOHUTOpUHTa (cM. paszmen 12) 3a
neGopManusIMu COOPYKEHUH M KOMMYHUKAIUH, TI0J] KOTOPBIMHU BBITIOJTHSIOTCS] aHKEPHI.

7.3.16 B mpoekte KperjeHUs TPYHTOBBIMH aHKEpPaMH CIEAYeT YKa3bIBaTh pacueTHBIC
3HAYCHUS HATPY30K HA aHKEPbI, YCHIINE HATSHKCHHUS, UCTIBITATEIbHBIC HATPY3KH, IIATr aHKEPOB
B TOPU30OHTAJHbHOM U BEPTUKAJIHLHOM HAIpPABIICHUSAX, MPEAINOJIaraeMyl0 pacuyeToM IJIUHY
KOPHSL.

7 777 777 777 777 77 777

/
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1 - moamopHOE coopykeHue; 2 - KOPEHb aHKepa;
3 - TCOPECTUYECKAA IrpaHruIIa IPU3MbI aKTUBHOTO JIaBJICHUA

Pucynok 7.11 - PekomeH1yeMoe pacronokeHue KOPHEW IPYHTOBBIX AHKEPOB IO OTHOUIEHUIO
K IPU3ME aKTUBHOIO JIaBJICHUS

7.3.17 Ilpu BBINOJHEHHH pACYETOB KOHCTPYKIMH C TPYHTOBBIMH AHKEpPaMH CIEIYET
BbIOMpATh Hanbosee HeOIAronpUATHOE COUeTaHNE MUHUMAJIBLHON U MaKCUMAaJIbHOM KECTKOCTH
AJIEMEHTOB, MOJEIHUPYIOIINX AHKEPhl ¢ MUHUMAJIBHBIM U MAKCUMAJIbHBIM MPEIBAPUTEIbHBIM
HaTsDKeHueM. IIpu pacuere aHKEpOB CleAyeT YYMTBIBATH MX IOAATIMBOCTb, a TaKKe
IIPEABAPUTEIILHOE HATSKEHUE.
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7.3.18 PacueTrHyro Harpy3Ky Ha TPYHTOBBIA aHKep Pd, MCHONB3yeMblid I yIaep KaHUs
MOJIIOPHOTO COOPYXKEHHsI, JTOIYCKAeTCs ONpEAEsATh Ha OCHOBAHWHU PEUICHUS KOHTAKTHOU
3aJaud B3aMMOJICHCTBUS MOANOPHONW KOHCTPYKIMU M MPHUMBIKAIOIIETO0 MacchBa IpyHTa ¢
Y4ETOM CTaJUHHOCTH pa3pabOTKM KOTJIIOBAaHA W YCWIMS HATSOKCHUS aHKepa WM C
UCIIOJIb30BAaHUEM  YHUCIEHHBIX MeTofoB. OnTuMaibHOE YCWIME  HATSDKEHUs Ul
NpeBapUTENIbHO HANPSHKEHHOTO TPYHTOBOTO aHKEpa ClEAyeT BBIYHCIATH B  XOJE
UTEPALMOHHOIO pacyeTa MOJMOPHOTO COOPYXKEHHS, MPEIBAPUTENIbHO YCHUIIUE HATSKCHHS
aHKepa peKoMeHAyeTcs MpuHuMaTh paBHbIM 80 % mpeamnonaraeMoil pacueTHON Harpy3ku Ha
aHKep.

7.3.19 IlpenBapuTeibHyl0 BEJIWYMHY HOPMATHUBHOTO 3HAYEHUS  CONPOTUBIICHUS
BBIIEPTUBAHUIO TPYHTOBBIX aHKEPOB Ra:k (peesnbHOoe CONMPOTUBIEHHE 110 TPYHTY) Ha CTauU
IPOECKTHPOBAHUS JIOMYCKAETCS Ha3HAYaTh HA OCHOBAHMH COIIOCTABMMOT'O OIIBITA UM PACUETOB.
JlomyckaeTcsi UCMONb30BaTh METOAMKH pacdera MpeIBapUTEIbHON BETUUYHMHBI MPEeIbHOTO
COIIPOTHUBIICHUS aHKEPA 1O TPYHTY Raxk, MpeacTaBneHnbie B npuiiokeHnn JI. OkoHYaTeIbHOE
3HaueHne Ra:x HEOOXOAMMO ONpeAeNsATh HA OCHOBAaHUH PE3Yy/IbTaTOB CTATUUECKUX UCTIBITAHUIN
POOHBIX AaHKEPOB.

7.3.20 Pacuernas Harpy3ka Ha TrpyHTOBBIA aHkep Pg, kH, He momxHa mnpeBbIIATH
pacueTHOTO 3HAUCHHSI COMPOTUBIICHHUS aHKEepa BBIACPTUBAHUIO Ra:q, KH:

Pq < Ra;d, (7-1)

rac Ra;d = Ra;k/Ya,

34€Ch Ya - YJaCTHBINA KO3(1)(1)I/II_[I/IGHT HaACKHOCTHU I1I0 COIMPOTUBJICHHUIO IO I'PYHTY UL aHKCPOB,
y'-II/ITI)IBaIOHH/Iﬁ BO3MOXXHBIC He6HaFOHpI/IﬂTHBIe OTKJIOHCHHA W YCJIOBUA pa6OTI)I, a TaKxXe
CTCIICHb OTBETCTBCHHOCTHU BbIXO/Jd aHKEpaA U3 CTPOA, HpHHHMaeMBIfI 1o Ta6n1/1ue u

Ta6nuna 7.1 - KoaddunumeHTsr HaIeKHOCTH I TPYHTOBBIX aHKEPOB

MuHuManbHas BEIUUYMHA

Tun ankepa k03 duIneHTa HaISHKHOCTH

'Ya 'Ya,t

BpeMeHHbIe aHKepBI CO CPOKOM CIIyObl IO JABYyX JieT. PaspyiieHue aHkepa He 150 110

BBI3BIBACT OMACHBIX MOCJICACTBHUI I OKpYKarolield HHYPaCTPYKTYpHI U JHOACH ' '

[locTossHHBIE U BPEMCHHBIC AHKEPBI C JJIUTCIBHBIM CPOKOM OKCILUTyaTaluu.

PaspylieHue aHkepa CBSI3aHO CO 3HAYUTEIBHBIM PUCKOM JI1 OKpYXKarolleu 1,75 1,15

MHQPACTPYKTYPBI U 6€30IaCHOCTH JIFOAEH

/)11 pacueToB Ha 0C000E COYETAHHE HATPY30K 1,05 1,05

7.3.21 [Ipu npoeKTUPOBAHUHU AHKEPHOI TATH TPYHTOBOTO aHKEpa MHHUMAIILHO TpeOyemMyro
pacyeTHyI0 MPOYHOCTh TATH Rg (Hecymias crocoOHOCTh aHKepa Mo martepuany Tard, kH)
cleyeT ONpeaensTh U3 COOTHOUIECHUS

Pg < Pt;d/Ya,h (73)

rne Rgd - pacueTHas Harpyska, KOTOpas MOXXET OBITb BOCHpPUHSATa aHKEPHOH TAron
(ompenensieTcst pacd4eToM B COOTBETCTBUH CO CTPOHUTEIHHBIMA HOPMaMH I10 TIPOSKTUPOBAHUIO
KOHCTPYKLIMH M3 COOTBETCTBYIOIIErO MaTepuania);

Yat - 9aCTHBIA KOA((OHUIIMEHT HAJEKHOCTH IO CONPOTUBIICHUIO MaTepuaia TATH aHKepa,
PUHUMAEMBbI B COOTBETCTBUU ¢ Tabmuuein 7.1.

Ecnu Tsira aHKepa moaBepraeTcs MCIBITAHUSM Ha pacTshHKeHHe, TO Rid ciemyer Ha3Ha4YaTh
0 pe3yNbTaTaM UCIBITAaHUMA, IIPU 3TOM JOMyCKaeTcsl MPUHUMATh B popmyie (7.3) yq, = 1,05.

7.3.22 B mpoekTe aHKEpHOTO KpEIJICHUS JOJDKHBI COJEPKAThCsl TPEOOBaHUS TIO
NPOBEIEHUIO MPOOHBIX, KOHTPOJIBHBIX U MPUEMOYHBIX HUCIIBITAHUI IPYHTOBBIX aHKEPOB.

[TpoOHBIE HCIBITAaHUS TPYHTOBBIX AHKEPOB CIIEAYET IMPOBOAWUTH U ONPEACTCHHS WX
Hecylei cnocoOHOCTH B HanOojee XapaKTePHBIX MHKEHEPHO-TEOJOTHYECKUX YCIOBUSAX Ha
MaKCHUMaJIbHO BO3MOYKHYIO Pa3pyIIaIOIyI0 HArpy3Ky, OMPeaesieMyl0 MUHUMAIIbHOW U3 IBYX
BEJIMYMH: TPEJIeIbHOE CONPOTUBIICHNE aHKepa MO TPYHTY 0e3 K03(h(PUIIMeHTOB HaeKHOCTH
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WM TIPOYHOCTHIO MaTepHalia aHkepa ¢ kod(dunueHToM HajaexxHocTu 1,05 Ha pa3pbeiBHOE
yeunue. Jlas  KaxAoro spyca TPYHTOBBIX  AHKEPOB IPOEKTOM  PEKOMEHAYeTCs
npeaycMaTpuBaTh HE MEHEE TPeX IMPOOHBIX MCHBITAHUN NPH YCIOBHM HAXOXKIACHUS KOPHEH
OJTHOTO SIpyca B OJTHOM MH)KEHEPHO-TEOJIOIMYECKOM JIEMEHTE.

KoOHTpOsbHBIE HCIBITAHUS TPYHTOBBIX AHKEPOB CIENyeT MPOBOIUTH M IPOBEPKU
NPaBUIBHOCTH HPUHATBHIX B MPOEKTE KOHCTPYKIMHA M TEXHOJOTUH YCTPOWCTBA aHKEPOB Ha
Harpy3ky, B 1,5 pa3a NpeBbILIAIOIIYI0 PAacUYETHYIO Harpy3ky Ha aHkep. KOHTpoJbHBIM
UCTIIBITAHUSAM PeKOMEHIyeTcs moaseprarh 10 % ot obmiero uncia aHKepoB (KaxabIi JeCsIThIN
aHkep).

[IpueMoyHbIE UCTBITAHUA TPYHTOBBIX AaHKEPOB IMPOBOAAT B XOAE HMX HATSDKEHHUS IS
IPOBEPKHU UX HKCIUTyaTal[MOHHON NMPHUTrOJHOCTU Ha HArpysky, B 1,25 pa3za mpeBblIarOILyIO
pacyeTHyI0 Harpy3Ky Ha aHkep. [IpueMouHbIe HCHBITaHUS CIEAyeT HPOBOJUTH Ui BCEX
aHKEpOB, KPOME TeX, Ha KOTOPbIX ObUIN IPOBEIEHBI KOHTPOJIbHbIE UCIIBITAHHUS.

7.3.23 Jlnsd aHKEpHOTO KpEIUIEHHs MOANOPHBIX COOPYXKEHHM JONycKaeTcs HNPUMEHATH
aHKEpHbIEe LIIMYHTHI, CBaH, COCEAHHUE COOPYKEHHUs (IPH COOTBETCTBYIOLIEM OOOCHOBAaHHM),
pa3rpy304HbIC IUIUTHI U T.I1. (CM. pUCYHOK 7.12).

7.3.24 AHkepHble CBaH, IJIUTHI U JPYyTUe 10100HbIE KOHCTPYKIIMU UCIOIb3YIOT B KaUeCTBE
BPEMEHHOI'O WJIM MOCTOSTHHOTO KPEIUICHHS JJIsl TOAMOPHBIX COOPYKEHUH, YAEPKUBAIOLINX
HeOOoJIBbIION nepenaj rpyHTa, KOraa JUlsl X YCTOMYMBOCTH JOCTaTOYHO YCTPOWCTBA OJJHOTO
spyca KperuieHus. Jlomyckaercss WCIONb30BaHUE AaHKEPHBIX CBall C MHOTOSIPYCHBIM
KpeIUICHUEM, HO B OOJBIIMHCTBE CIy4aeB 3TO SKOHOMHYECKH HeEIeIecoo0pa3Ho WIn
COIPSDKEHO C TEXHOJIOTUYECKUMHU TPYTHOCTSIMH.

7.3.25 AHKepHble CBal UJIH ILIUTHI IPEICTABIIAIOT COOON HECYIIU AJIeMEHT (CcBast, IIMYHT,
Oanka, (yHIAMEHTHBIA OJIOK W T.I.), yCTpaWBacMblii Ha HEKOTOPOM pACCTOSHHUH OT
AHKEPYEeMOT'0 COOPY)KEHUSI, COEIMHEHHBIN C aHKEPYEMbIM COOPYKEHUEM TAroH (CM. PUCYHOK
7.12). Ilpu mpoeKTUpOBaHUH TOAOOHBIX KOHCTPYKIMHA HEOOXOJMMO YUWUTHIBATh TabapuThI
CTPOUTENBHOM IJIOIIA KU, BPEMEHHBIE JOPOT'H, MECTa CKJIAJIMPOBAHUS MaTEpPHAJIOB U T.II.

7.3.26 Hecymuii 21€MEHT aHKEPHOW CBau JOIMYCKAETCS YCTpauBaTh B JIFOOBIX TPYHTaX, 3a
UCKJIIOUEHHEM CJa0bIX TJIMHUCTBIX, MPOCAJOYHBIX, HaOyXarolluX, OpPraHOMHHEPAJIbHBIX U
OpPraHUYECKHX.

7.3.27 Pacuer U MpoOeKTUPOBAHHE HECYLIUX 3JIEMEHTOB aHKEPHBIX CBail M IUIUT CleyeT
BBITIOHATE coryiacHo CIT22.13330, CIT 24.13330 u pa3zaeny 6 HACTOSIIETO CBOJIA MPABHII.

7.3.28 AHKepHBIE TATM CJIEIyeT PAaCCUUTBHIBATH COIMVIACHO CTPOMUTEIbHBIM HOpPMaM
NPOCKTHPOBAHUS IS COOTBETCTBYIOIIETO0 Marepuana. [l BBIOOPKM TEXHOJOTHUYECKUX
3a30pOB IPOEKTOM CIIeAyeT peycMaTpUBaTh IIPEIBAPUTEIbHOE HATSKEHNE aHKEPHBIX TIT.

7.3.29 MHcnonb3oBaHME B KaueCTBE AaHKEPHBIX KOHCTPYKIMM 3JIEMEHTOB COCETHUX
COOpPY)KEHHH JOKHO ObITh OOOCHOBAaHO COBMECTHBIM pacdyeToM O0OUX KOHCTPYKLHUH ¢
TPYHTOBBIM MaccuBOM. Ilo pesympraTam pacdera ycwiuss W JeQOpMaluu KOHCTPYKIIHA
COCE/IHEr0 COOPYKEHHsI HE I0JKHBI MPEBBIIATH JOMYCTUMbIX 3HaueHuH, ycraHOBIeHHbIX CII
22.13330.
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8 e

a - aHKepHas CBas; O - aHKEPHas IJINTA; 6 - aHKEPOBKA 33 COCETHEE COOPYKEHHUE; & - pa3Tpy304Has IUINTa;
1 - noanopHoe coopyxeHue; 2 - NpU3Ma aKTHBHOTO JIaBJICHHUs; 3 - aHKEpHas TAra; 4 - aHKepHasi cBasi;
5 - aHKepHas 1mMTa; 6 - MOANOPHOE COOPYKEHHE COCEIHETO 3/IaHusl; / - pa3rpy30uHasi IIUTa

Pucynok 7.12 - AHKepHBIe U pa3rpyKaroliue KOHCTPYKLIUU

7.3.30 B kauecTBe KpeIlieHUS TMOIIOPHOTO COOPYKEHUS JONYCKAaeTcs MPUMEHSTh
pasrpy30uHbIe IUIMTHI, KOTOPbIE BBIMOIHAIOTCSA C LIEJIbI0 CHUXKEHUS BHYTPEHHUX YCWIMHA B
KOHCTPYKIIUHU HOJIIOPHOTO COOPYXKEHUS IyTeM CO3aHHsI 0OpaTHOTO M3TrHOArOIEr0 MOMEHTA
(cMm. pucyHok 7.12, 2). Jlns onpenencHUsl NaBICHUS Ha MOAINOPHOE COOPYKEHHE C

pa3rpy3qu017I IUTUTON JOIMYCKAC€TCA HUCIIOJIb30BAaTh MCTOAHKY, IIPUBCACHHYIO B ITPHJIOKCHUU
E.

8 KoncTpynpoBanue noanopHbIX COOPYKEHHIT M KOHCTPYKIUii KpenjieHus
8.1 O6mme ykazanus

8.1.1 Pa3merenre MoANOPHBIX COOPYXEHUH M BBIOOP MX T'€OMETPUYECKUX MapaMETPOB
ClIelyeT Ha3Ha4yaTh C y4E€TOM:

- penbeda MECTHOCTH;

- TPaHUL] y4acTKa CTPOUTEIbCTBA;

- HAJIM4YHUS CYLECTBYIOIIUX JI0POT, COOPYXEHUI U NHKEHEPHBIX KOMMYHUKAIIWH;

- BO3MOJHOCTH Ppa3MEILEHUs CTPOUTEIbHOW TEXHUKM B IIPOLECCE YCTPOHCTBA
KOHCTPYKLUH;

- BO3MOXXHOCTH YCTPONCTBAa MOHTaXHBIX IUIOIIA0K U IIJIOLAJ0K CKIaAUPOBaHMS;

- HampaBJieHUs QUIBTPALIMOHHBIX TOTOKOB B TPYHTOBOM MacCHBE.

8.1.2 IIpoexTupoBaHME MOINOPHBIX COOPYKEHUH BOJIM3M CYIIECTBYIOUIMX 3aHHH,
COOPYKEHHUM U MHKEHEPHBIX KOMMYHUKALIUNA HEOOXOUMO BBITIOJIHSATh C YYETOM:

- rabapyUTOB MPHUMBIKAIOIIUX COOPYKEHUH, B T.4. C YUETOM KOHCTPYKIMHA UX YCHUJIICHUS U
WHXEHEPHBIX KOMMYHUKALIU;

- BO3MOXXHOI'O BIUSIHUS Ha OKPY’KAIOUIYIO 3aCTPOMKY U MH)KEHEPHbIE KOMMYHHUKAIIWH;

- TEXHOJIOTUYECKMX OCOOEHHOCTeH padoThl M TabapuTOB NMPUMEHSIEMON CTPOUTENbHOM
TEXHHUKH, TEXHOJIOTUYECKHX 3a30POB;

- He0OOXOIMMOCTH YCTPOMCTBA BCTIOMOTATENIbHBIX KOHCTPYKUUH ((POpIIAXT).
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[Ipumeuanue - 3a MCKIIOUCHHWEM CIICLHAILHO OOOCHOBAaHHBIX CIIydaeB, PACcCTOSIHUE MEXAy HamOoee
BBICTYIAIOIIEH YacThIO CTPOUTEIBHOW MAalIMHBI JUIsl YCTPOHCTBA TMOKMX TOANOPHBIX COOPYXEHUH (Hampumep,
BpallaTessl WIK «CTOJIa») M HanOoJiee BHICTYNAIONIEH YacThbl0 OJIM3JIEKAIIETO CYIIECTBYIOMIETO COOPY)KEHHS B
mpezenax BBICOTHI pabOTHI CTPOMTENBHOM MAIIMHBI (KpBIIH, OalKkoHA, KapHM3a, IOIOMBH (QyHIaMEHTA)
pexkomMeHayeTcs npeaycMaTpuBarh He MeHee 500 M.

8.1.3 Cnenyert pa3nuuaTh IOCTOSHHBIE U BPEMEHHBIE ITOATIOPHBIE COOpYXeHUs. BpemeHHbIe
MOJMOPHBIE COOPYKEHUSI UMEIOT OIPAaHUYEHHBIM CPOK CIYKObI M HCIIOJIb3YIOTCA Ha BpeMs
CTPOUTENBHBIX paboT (00BIYHO MeHee ABYX JieT). K HUM MOTYT BBIJBUTaThCS MOHUKECHHBIC
TpeOOBaHUS B HYaCTU UX aHTUKOPPO3UITHON 3alIUThI, TPEIIMHOCTOUKOCTH U IOJITOBEYHOCTH.

[Ipy  TPOEKTHPOBAHWUHM  TOCTOSHHBIX  TOANOPHBIX  COOPYKCHHH  HEOOXOIMMO
npelycMaTpuBaTh ~ MX  QHTUKOPPO3UMHYIO — 3aIlMTy WM JIpYTHE  MEPOIpPHSTHS,
oOecrieunBaromye O€30MacHYI0 JKCIUTyaTallMi0 B TEUEHHE PpACUETHOIO CpPOKa CIIY>KOBI
COOPYKEHHUS.

8.1.4 Tlpu mpOEKTUPOBAHHM IOCTOSHHBIX MACCHBHBIX M YTOJIKOBBIX IMOJMOPHBIX CTEH
CleyeT IpeaycMaTpuBaTh YCTPOMCTBO Ae(OPMAIIMOHHBIX  TEMIIEPATYPHO-YCAAOYHBIX IIIBOB
coryacHo 6.3.11.

YcTpoiicTBo nehopMallMOHHBIX U TEMIIEPATypHO-YCAI0UYHbIX IIBOB B MIOCTOSIHHBIX THOKUX
MOJIIOPHBIX COOPYKEHHUSAX B OOJBIIMHCTBE CIydaeB He TpeOyercs, T.K. IIBaAMU SBIISIOTCS
CTBIKM MEXIY 3aXBaTKaMH, CBAasMH U JAPYTUMHU DIIEMEHTaMHU TMOJIOPHOTO COOPYKEHUS.
W ckimroueHus COCTaBISIOT OOBS30UHBIC WIIA PACIIPEICIIUTENbHBIC TI0SCA, a TAKXKE CIIEIHATBEHO
000CHOBaHHBIE Cllydyad, HAIPUMEp TPAHCIIOPTHBIE COOPYKEHUs, paboTaroIue Ha OTKPHITOM
BO3/1yX€ B YCJIOBHSAX 3HAUMUTEIBHOTO Tepemnana temmeparyp (cMm. pasumen 10), moamopHsie
COOPYKEHHsI, BO3BOIUMBIC B CEHCMUYECKH OMACHBIX pailOHaX, B pallOHaX C paclpoCcTpaHEeHHEM
c1a0bIX M CTPYKTYPHO-HEYCTOMYUBBIX TPYHTOB (CM. pa3aen 11) u T.1m.

8.2 KoHcTpyKTHMBHBIE TpeOOBaHHMS K IOANOPHBIM COOPYKEHHMSM, IOIPY/KaeMbIM
3a0MBKOIi, B1aBJIMBAHUEM, BUOPONOIPYy:KeHHEM, 3aBUHYUBAHUEM U T.II.

8.2.1 IlorpyxeHue »31€MEHTOB MOJINOPHBIX KOHCTPYKLUH 3aOMBKOHM, BJIaBIMBAaHUEM,
BUOPONOTPYKEHUEM, 3aBUHYMBAHMEM U T.I. CIEAYET MPOBOJAWUTH IMPEUMYIIECTBEHHO Ha
CBOOOJHON OT 3acTpoiku Tepputopuu. [IpuMeHeHHe 3a0MBKM UM BUOPONOTpYXEHUS HpU
YCTPOMCTBE MOMOPHBIX COOPY>KEHUH BOJIU3H OKPYKAIOIEH 3aCTPOUKH BO3MOYKHO TOJIBKO TTPH
COOTBETCTBYIOLIIEM OOOCHOBaHMM - HEOOXOJUMO OIIEHUTh OMACHOCTh JMHAMUYECKHX U
BUOPALIMOHHBIX BO3JIEHCTBUM, NCXOS U3 BOZMOXKHOTO MX BJIMSHHUA Ha JepopMalii IPyHTOB
OCHOBAaHUM, CTPOUTENIbHBIE KOHCTPYKIIMH, TEXHOJIOTHYECKHEe MpUOopsl U obopynoanue. s
oTpezieNieHus MapaMeTPOB 3TUX BO3JCHCTBUI ciieyeT npeaycMaTpUuBaTh ONBITHBIE pabOThI €
U3MepeHueM BuOpanuii M oueHkod ux gomyctumoctH corimacHo CIT 24.13330 wim
MCIIOJIb30BaTh COMOCTABUMBIN OTIBIT.

8.2.2 B mpoekre cienyeT onpeaensaTbh BO3MOXKHOCTb IPUMEHEHMSI TOTIOJHUTEIbHBIX MEp,
o0Jeryaromux IMorpy>KeHue 3JIEMEHTOB IMOJANOPHOTO COOPYXEHUS (Hampumep, YCTPOHCTBO
JUJEPHBIX CKBAXHUH), MNpPU O3TOM CJIEAYyeT YYHUTHIBATh BO3MOXKHOE BIIMSHUE TaKHX
TEXHOJOTHYECKUX MEPONPUATHI Ha OKPYKAIOLINE COOPYKEHUS.

IIpumeuanue - Jnd CHIDKEHHS TEXHOJOTHYECKOTO BIMSHHUS BMECTO OYpEeHHS IHAEPHBIX CKBAKUH
pPEKOMEHAyeTCs MPUMEHATh Pa3phIXJICHNE TPYHTA MyTeM 3aBUHUMBAHHS M BHIBUHUMBAHUS ITHEKa 0€3 BBIEMKH
TpyHTa WM NpUMEHEHHEe 0e30IacHBIX METOJIOB MOTPY>KEHHUS JIEMEHTOB MOJIIOPHOTO COOPYXXEHUS [Hanpumep,
Mmerona HenpepbsiBHoro nosoro maeka (HIILI), Oypenne mox oOcamHoil TpyOoil, NMOA TJIMHHUCTBIM WM
TJIMHOIIEMEHTHBIM PACTBOPOM].

8.2.3 Ilpu mnpPOEKTUPOBAHWHM BPEMEHHBIX MOJINOPHBIX COOPYKEHHM JOIYCKAETCA
UCITIOJIb30BaHUE OBIBIIETO B YMOTPEOJIEHUH METAJUIONpOKaTa MpHU YCIOBHM COOTBETCTBHUS
(daKkTHYECKUX FEOMETPUUECKUX TapaMeTPOB U MEXaHUYECKUX XapaKTEPUCTHK MUCIOIb3YEMOI0
Mmarepuaia TpeOOBaHUSM MPOEKTHON TOKYMEHTAllMH, YTO JOJDKHO OBbITh MOATBEPXKIECHO
aKKpEIMTOBAHHOW jal0opaTopued A KaXIOoW MNapTUM Marepuana, JOCTaBIIIEMOro Ha
CTPOUTEIILHYIO IIIOLIAKY.
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[IpumeHneHre OBIBIIMX B YHOTPEeOJEHMH MAaTepUaANOB [UIsl yCTPOWCTBA IOCTOSIHHBIX
HOJIMOPHBIX COOPYKEHUM HE JOIyCKaeTCs.

8.2.4 Ilpu norpy>keH1u 3JIEMEHTOB METAINIMYECKUX MOAMOPHBIX COOPYKEHUN CTHIKOBAHUE
UX COCTaBHBIX 4YacTed JOIYCKAeTCsl BBINIOJIHATh HEINOCPEACTBEHHO HAa CTPOUTEIBHON
rwioniaike. CTRIKOBaHUE CIeAYyEeT IPOBOAUTH MPEUMYIIIECTBEHHO Ha CBapKe C UCTIIOJIb30BAaHUEM
METAJUIMYECKUX HakIaaoK (cM. pucyHok 8.1). Ha kaxaom morpyxaeMoM 3JeMEHTe CIeIyeT
nperycMaTpuBaTh He 0ojee JIByX CTBIKOB, €CJIM TEXHOJOTMYECKHMMH perjiaMeHTaMu He
000CHOBAaHO MHOE.

8.2.5 CTBIKOBKY HECYIIUX 3JEMEHTOB MOJAMOPHOTO COOPYKEHHUS CIEIYeT BBIIOIHATH
Bpa30exKy. CTHIKM Ha COCEIHMX 3JIEMEHTaX JIOJDKHBI OBITh Pa3BEJCHBI 110 BBHICOTE HE MEHEe
yeM Ha 2 M (2000 MM), YCTPOHMCTBO CTHIKOB B OJTHOM YPOBHE IO IIEPUMETPY COOPYKEHUS HE
noryckaercs (cM. pucyHOK 8.1). YcTpoHCTBO CTBIKOB B MECTaX MAaKCUMAJIbHBIX M3THOArOIINX
MOMEHTOB HE JIOMYCKaeTCsl.

8.2.6 V3Breuenue 3IeMEHTOB MOANIOPHBIX COOPYKEHHI BOJIM3M CYLIECTBYIOIIMX 3aHUMH,
COOPYKEHHIM U WHKEHEPHBIX KOMMYHUKALUN (B T.4. CTPOSALIUXCA) JAOMYCKAETCS TOJBKO MPH
IPOBEICHUH OMBITHBIX PA0OT M COOTBETCTBYIOIIEM 00OOCHOBAHUH.

W3BrieyeHue 37IEMEHTOB MOATIOPHBIX COOPYKEHUH U3 TPYO, PACTIONOKEHHBIX Ha PACCTOSTHUU
MEHEe 5 M B CBETy OT 3/aHUN, COOPY)KEHMH U HH)KEHEPHbIX KOMMYHMKAnuil (B T.U.
CTPOSIIINXCS ), TOMYCKAETCs TOIBKO MPH YCIOBUU Pa3pabOTKH TEXHOJIOTUYECKOTO peraaMeHTa
0 JaHHOMY BHJY pabOT ¢ YyKa3aHUEM MEpONPUATUHN, HCKIIOYAIOUIMX BO3MOXKHOCTb
CBEPXHOPMATUBHBIX Jeopmanuii OIM3KO pacHoJOKEHHBIX COOpyKeHuid. B  mporecce
U3BJIEUEHUSI TPYO CllelyeT MpeaycMaTpUBaTh HENIPEPbIBHBIA F€OTEXHUUECKUI MOHUTOPHUHT 3a
nedopMaIusaMu 3THX COOPYKEHUH.

A

(Bnn cnepean)

2000

>

b
R

B 6

a - PACIIOJIOKEHUE CTHIKOB IO BBICOTE 3JIECMEHTOB 110 IEPUMETPY COOPYIKCHUS, 0 - OpUMEp CTbIKa
METAJNIMYCCKOI'O 3JICMCHTA, 1 - cThIKH 3JICMCHTOB, 2 - cTaJabHBIE 3JIEMEHTEI MOJAIIOPHOI'0 COOPYIKEHHNA,
3 -o0ch MOANOPHOI'0 COOPYIKEHHNA, 4 - CTBIKYCMBIC DJICMCHTDI; 5 - mIacTUHBI CTHIKA

Pucynok 8.1 - Cxema CTBIKOBKHU CTaJIbHBIX JIEMEHTOB MOANOPHOTO COOPYKEHHS
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8.2.7 IloamopHbie COOPYKEHUS U3 TPYO CIAEAYET BHIMOIHATH C 3aMIOJTHCHUEM WX BHYTPEHHEH
MOJIOCTH TIECYAHBIM WM TPAaBUHHBIM TPYHTOM, TOIIMM OETOHOM, IIeMEHTOM M T.m. llpm
COOTBETCTBYIOIIIEM OOOCHOBAHUU JOMYCKAETCS BBIMOJIHAThH 3allOJHEHUE MOJOCTEH MECTHBIM
TPYHTOM.

8.2.8 IlommopHble COOPYXKCHUS W3 OTHCIBHBIX JJIEMEHTOB CIIEAYET BBINOIHITD C
YCTPOMCTBOM MEXAYy HHMH 3a0MpKH, KOTOpas [OJDKHa o0ecrednBaTh HEOOXOIUMYIO
YCTOMYUBOCTh TPYHTa MEXIY JJIEMEHTaMH MOJIOPHOTO COOPY)KEHHUS Ha BECh CPOK €ro
sKCIuTyatanuu. Jlomyckaercsi yCTpOMCTBO 3a0MpKHM M3 JOCOK, METAIMYECKOro JIUCTa,
HaOpBI3r-0eTOHA, IEMEHTHOTO PAacTBOpa MO CETKE, U3 CBail, TPYHTOLIEMEHTHBIX 3JIEMEHTOB U
T.10. (cM. pucyHOK 8.2). OTCyTCTBHE 3a0UPKH IOMMYCKASTCS B YCTOWYMBBIX HEBOAOHACKIIIIEHHBIX
IpyHTaX MPH HAIMYHNA COOTBETCTBYIOLIETO 0OOCHOBAHMS.

o ravavess
Retete el

S0 0.9.9.9,]
me et e mee

T SR
R R ERK KL
X 0R8RRERS o%e%e%
X RS
2% Y0 %00 % % S
35 %

a - epeBsiHHas; O - MEeTaUTMYeCKasi; ¢ - U3 HaOPBI3r-0eTOHA; 2 - U3 TPYHTOLIEMEHTHBIX JIEMEHTOB;
1 - nepeBsiHHAs 1OCKa; 2 - CTAIBHOM YroJIoK; 3 - MeTaJIMYecKas IUIacTHHA; 4 - CBapHOH LI0B;
5 - apmarypHasi cetka; 6 - HaOpBI3r-0€TOH; 7 - TPYHTOLIEMEHTHBIE 3JIEMEHTBI

Pucynoxk 8.2 - Cxema ycrpoiicTBa 3a0UpKu

8.2.9 IIpoexkTrpoBaHKEe MOCTOSHHBIX MOANOPHBIX COOPYKEHUM M3 IIIIyHTa TUna «JIapcen»
WJIM aHAJIOTMYHBIX THIIOB CJIE1YET BBIIOJIHATE C YY4ETOM OOeCreueHus: BOJOHENPOHUIIAEMOCTH
KOHCTPYKLIMU B IIEPUOJ €€ IKCIUTyaTalluH, ECJIM TEXHUUECKUM 33JaHUEM HE OTOBOPEHO MHOE.

8.3 KoHcTpykTHBHBIe TpeOGOBaHHUSI K MOANMOPHBIM COOPY:KEHHSAM, BbINOJIHSIEMbIM
CIoco00M «CTeHA B IPYHTeE»

8.3.1 YcTpoicTBO MOAMOPHBIX COOPYKEHUM, BBITIOTHIEMBIX CIIOCOOOM «CT€HA B TPYHTEY,
JIOITyCKAeTCsl BO BCEX BHJAX I'PYHTOB, B psjie CilydaeB TpeOyeTcs pa3paboTka CelHalbHbIX
MOJITOTOBUTENILHBIX Meponpustuii (cm. 8.3.3 - 8.3.5, 11.4.12).

TonmuHa W TOyOMHAa «CTEHBI B TPYHTE» MOXKET OBbITh OrpaHWYE€HA BO3MOXKHOCTSIMHU
MPUMEHSIEMbIX 3eMJIEPOIHBIX MeXaHn3MoB. Hanbosee yacTo ucnoinb3yeMble TOJMIIHHBI «CTEHbI
B rpyHTe» cocTaBisaoT 600 - 1000 MM. MOHOJTUTHBIE )KeIe300€TOHHBIE «CTEHBI B TPYHTE
tonuHOW MeHee 600 MM JomycKaeTcss NPUMEHSATHh TOJBKO MNpPHU YCIOBUU pa3paboTKu
TEXHOJIOTHYECKOTO  perjaMeHTa Ha OETOHMpPOBAaHME C yKa3aHMEM MEpONpUsTH,
rapaHTUPYIOUINX KaueCTBEHHYIO YKJIAJKy U TBEp/ieHHE OeTOHA B KOHCTPYKIIUH.

VYcrpoiicTBo TpaHumed TiayOMHON MeHee 4 M Ui BO3BEACHHUS «CTEHbI B TPYHTE» B
OOJIBIIMHCTBE CIIy4aeB 3KOHOMUYECKH HElleIeco00pa3Ho.

8.3.2 Pa3paboTKy rpyHTOBBIX BBIPAOOTOK ISl YCTPOMCTBA «CTEHBI B TpyHTE» (TpaHIeil)
CJIeyeT BBINOJHATH O] 3allUTOM THUKCOTPOIIHOIO pacTBOpa, YIEP:KUBAIOIIETO CTEHKH
TpaHIlen OT oOpymeHHus. B kadecTBe Takux pacTBOPOB CIEAyeT HCHOJIb30BATh BOHBIE
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pacTBOpsl OEHTOHHUTOBBIX TIJIMH, MOJMMEPHO-OCHTOHUTOBBIE U IOJIMMEPHBIE PACTBOPBI.
[110THOCTh YMCTOrO IVIMHUCTOTO PAcTBOpA CleAyeT HMpUHMMATh paBHOH 1,03 - 1,08 r/cm?,
IUIOTHOCTh UMCTOTO TIONMMepHOro pactBopa - 1,01 - 1,02 r/em®. Kpome mioTHOCTH,
TUKCOTPOITHBIE PACTBOPHI XapaKTEPU3YIOTCS €IlIE PSIIOM IOKazaTeel (BI3KOCTb, KUCIOTHOCTD,
GUIBTpaT U T.I.), MOAOMpPAEMbBIX B MmpoekTe mpousBojacTBa padot (IIIIP) B 3aBHCHMOCTH OT
WH)KEHEPHO-TEOJIOTUYECKUX  YCIOBHHA  CTPOMTENBHOW  IUJIOHIAJKA U I[apaMeTpoB
MIPOCKTUPYEMON KOHCTpYKIMH. B mpoekre mnpousBoactBa pador (IIIIP) cuemyer
npeaycMaTpuBaTh 00s3aTEIbHYIO 3aMEHY MM PETeHEPalii0 TUKCOTPOITHOTO PacTBOpPa mepes
OETOHMPOBAHUEM 3aXBATKU.

8.3.3 IlpumeHnenue cmocoba «cT€Ha B TPYHTE» MOXET OBITh OrpAaHMYCHO HAJIUYHUEM
HEYCTOMUYMBBIX TPYHTOB (BOJOHACHIIIEHHBIX IE€CKOB C IUIBIBYHHBIMH CBOMCTBAMH, WJIOB),
TPYHTOB C KaBepHAMH U IYyCTOTaMH, TPEIIUHOBATHIX CKAJIbHBIX MOPOJI, PHIXJIBIX HACHITHBIX
TPYHTOB, KPYITHOOOJIOMOYHBIX BKIIIOUEHUH (BaITyHOB, 00JIOMKOB CTPOUTEIBHBIX KOHCTPYKIUH,
CTapbIX (PYyHIAMEHTOB), MTOJA3EMHBIX KOMMYHUKAIIMA U APYTUX MPEMSITCTBUN, KOTOPBIE MOTYT
MOBJICYb 3HAYUTETILHOE HEKOHTPOIUPYEMOE MOTIIOIIEHNE THKCOTPOITHOTO pacTBOPA.

[lpy Hanuuum MO Tpacce MPOEKTHPYEMOH «CTEHBI B TPYHTE» TPYHTOB C KaBEpHAMHU U
MyCTOTaMH, TPEIIUHOBATHIX CKAJIBbHBIX MOPOJA MIPUMEHEHHE THKCOTPOMHBIX PacTBOPOB
JIOITYCKAETCSl TOJNBKO MpPH YCIOBUHU IPEIBAPUTEIBHOTO TAMIIOHHPOBAHUS JAHHBIX ITOPOJ
[EMEHTHBIM WJIH TNIMHOIIEMEHTHBIM PACTBOPOM I10 CIIEIIMATLHOMY MPOCKTY.

[Tpr HATMYWH TIO Tpacce MPOCKTUPYEMON «CTCHBI B TPYHTE» PHIXJIBIX HACBHITHBIX TPYHTOB,
KPYIHOOOJIOMOYHBIX BKJIIOUYEHUN MPOEKTOM CIEAyeT MPEeAyCMOTPETh HX MpeABapUTEIbHOE
U3BJICUCHHE, & IPU HATWYHH HEUCIOIb3yEeMBIX MOA3EMHBIX KOMMYHUKAIUI - MX 3arIIyIIKY,
WIM MIPUMEHUTH APYToi Croco0 yCcTpoWcTBa MOAMOPHOIO COOPYXKEHUS, HanmpumMep OypoBbIe
cBau (cM. 8.4).

IIpumeuyanus

1 Tpanwen, oOpazoBaBLIMECs TOCIE BBIOOPKH KPYMHOOOJOMOYHBIX BKJIIOYEHHH, HEOOXOAMMO 3achllaTh
TTIMHUCTBIM WM TIECYaHBIM TPYHTOM C yIDIOTHeHHeM J1o K, = 0,92 Ha paccTosHHe He MeHEee 4yeM 2 M B KaXKIYIO
CTOPOHY OT I'PaHH «CTEHBI B pyHTe». be3 KOHTpOIMpyeMOoro yIIOTHEHHUS JOITyCKAeTCs UCIONb30BaTh IEMEHTHO-
TIECYaHYIO CMECh C COJIEpKaHMeM LeMeHTa He MeHee 50 kr Ha 1 M mecka.

2 Ilpn MpoeKTHPOBAHUH IOJIIOPHOTO COOPYKEHUSI CIEAYET yIUTBHIBATh, YTO BHIOOPKA KPYIMHOOOIOMOYHBIX
BKJIFOUEHUI TpeOyeT MOMOIHNUTEIBHBIX 3eMIISIHBIX paboT M 3aHMMAeT MECTO Ha IUIOMIAAKE CTPOUTENHCTBA U MPH
OJIM3KOM PACHOJIOKEHNH TPAHUI] Yy4acTKa M CYIIECTBYIOUIMX COOPY)KCHHH MOXET MOTpeOOBaTh yCTpOWCTBa
JIOTIOTHUTEIBHBIX BPEMEHHBIX MOJNOPHBIX COOPYKEHHUH (Hampumep, U3 TpyO) WM yMEHbIIEHHsS rabapuToB
MIPOEKTHPYEMOTO COOPY>KEHHS.

8.3.4 B IIIIP Ha ycTpOHCTBO «CTE€HBI B TpPYHTE» CIEAYET YYUTHIBATb BO3MOXHbBIE
HEraTUBHbBIE CIIEHAPUU NPU MPOU3BOJCTBE pPAadOT, B T.4. CcIeAyeT NpeaycMaTpUBaTh
MEPOIIPUATHS Ha CIIy4ail pe3KOro MOTJIOIIEHNs THKCOTPOITHOTO PACTBOPA B TPAHIIIEE.

8.3.5 BepxHsist 4acTh TpaHIIIEH JIJIs1 yCTPOHUCTBA «CTEHBI B TPYHTE) JIOJKHA OBITh 3aKperieHa
BOPOTHUKOM - (hopiIaxToi, KOTopas sSBISETCS HANpaBISIOIIEH A pa3pabOTKH TpaHILIEH, a
TaK)Ke CIY>)KUT JUJIs1 BBIBEIIMBAHMS apMaTypHBIX KapkacoB. Dopiraxra sBISIETCS BPEMEHHBIM
BCIIOMOTATENbHBIM COOPY)KEHUEM, €€ KOHCTPYKIMS MOXeT ObITh pa3iMyHa U 3aBUCHT OT
MPUMEHSIEMOro O0Opy/JOBaHUS, HAIWYUS HA MPUMBIKAIOIIUX YYaCTKaxX CYHIECTBYIOIINUX

coopy>keHuii u T.1. Hanbosee yacto mpuMeHsembie GOpMbI (POpIIaXT MPUBEIECHBI HA PUCYHKE
8.3.
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1 - nedopManMOHHEIH IIOB; 2 - TEXHOJIOTHYECKas JOpora; 3 - o0OpaTHAs 3achITKa
Pucynox 8.3 - IIpumep nomnepeyHoro cedyeHus GopriaxTel TPAHIICHHON «CTEHBI B TPYHTE»

dopmaxTy peKOMEHIYeTCsl BBIIOIHATH U3 MOHOJIMTHOTO keJe300eToHa kinacca B10 - B15.
ApmupoBanue (hopIIaxTsl, 3a UCKIIOYCHUEM OCOOBIX CITy4aeB, BHITOIHIETCS KOHCTPYKTHBHO.

IIpumeuyanus

1 KoHcTpyKInio (opmaxTsl Ha CTaguH pabodyero MpOEKTHPOBAHMS CIEIYeT BBIOMPATH IO COTJIACOBAHUIO C
MOPATHON opraHu3amueld. BeicoTy (opmmaxTel pekoMeHayercs npuHUMath B mpenenax 0,8 - 1,0 M, mmpuHy
cTeHKH - 0,5 M, BHyTpEHHEE PacCTOSHHE MEXIY CTEHKaMu (OPIIAXTHI B CBETY ClEXyeT NMPUHUMATh Ha 50 MM
6oJiee TONIIMHBI «CTEHBI B TPYHTEY.

2 BHyTpeHHss rpaHb (OPLIaXThl JOJKHA COOTBETCTBOBATh BHYTPEHHEH IPaHH «CTEHBI B TPYHTE», a BHELIHSS
TpaHb OTCTYIIAaTh OT «CTEHBI B IpyHTE» Ha 50 MM, T.e. OTCTYH ClEIyeT BBINOJHATh HE MO OCH, a HapyXy OT
MIPOEKTUPYEMOTO COOPY>KEHHUsI, YTOOBI HE CY’KaTh €r0 IPOEKTHBIN radapurt.

3 TexHoIOTHYECKUE TUIOMIANKH (JIOPOTH) JUIsl YCTAHOBKU TSDKEION 3eMIIEPOHHON TEXHUKHU PEKOMEHAYETCS
OTAEJATH OT (opIIAXThl JeOPMALMOHHBIM IIBOM BO U30€XaHHE €€ CMEICHHH.

4 BpicoTHOE MoJI0KeHHEe (POPIIAXTHI TOKHO OBITH TAKUM, YTOOBI YPOBEHb THKCOTPOITHOTO pacTBOpa B Hei
ObLT BBINIE YPOBHS MOJ3EMHBIX BOJI HE MEHee 4eM Ha 1,5 M. B ciydae HEBBIIOIIHEHNUS JAaHHOTO YCIIOBHUS, a TAKXKe
NpU HAIMYKAW ciIaObIX TPYHTOB B BEPXHEH 4acTH pa3pe3a HEOOXOJMMO BBIMOJIHITH HOABEM (DOpIIAXTHI ITyTeM
YCTPOMCTBA AOIOJHUTEILHOM HACKIIH.

8.3.6 B mpoekTe ciemyeT yYMUTHIBATH BBIMOJHEHHWE «CTEHBI B TPYHTE» OTAEITbHBIMU
3axoJKaMH (3aXBaTKaMH), IpHUBEJCHHbIMM Ha pucyHke 8.4. Ha cragum paboyero
IPOCKTHPOBAHUS JIOJDKHA OBITH BBITIOJHEHA pa30MBKa HAa 3aXBAaTKH «CTEHBI B TPYHTE» B
3aBHCUMOCTH OT pa3Mepa HPUMEHSIEMOro 3eMJIEpOHHOro 00OpyAoBaHUsS (YTOUHSAETCS Yy
BBIOPAaHHOW TONPSITHOW OpTraHU3allH), HWHXCHEPHO-TEOJOTHUYECKUX YCIOBHH, HAITUYUS
BOJIM3M TpaHILEH CYLIECTBYIOIIMX COOpYXeHHUH. Pa3mep 3axBaTKu BIHSET Ha CKOPOCTh
BBINTOJIHEHUST pabOT W KAdecTBO MOBEPXHOCTH «CTEHBI B TpPYHTE», Hamboiee dYacTo
HNPUMEHSIOTCS 3aXBaTKU ATUHOM 2,5 - 7,0 M. [Ipu BelnosiHeHNH pa30MBKU Ha 3aXBaTKU CJIEyeT
YUUTHIBATh:

- o0ecreyeHne YCTOMYMBOCTM CTEHOK TpaHIIEM B TMpejaenax 3aXBaTKU C Yy4eTOM
OJIM3KOPACIIONOKEHHBIX CYIIECTBYIONUX COOpysKeHuit (cm. 6.4.16);

- 00beM 3axBaTKu (BO3MOXHOCTb DPa3MEUICHHs Ha IUIoLaJke OEHTOHUTOBOTO 3aBOJIA
TpeOyeMoi POU3BOIUTENHFHOCTH C YYETOM aBapHITHOIO 3araca TUKCOTPOIIHOTO pacTBOpa, a
TaKXKe BO3MOXXHOCTb HENPEPHIBHOTO OETOHMPOBAHUS 3axXBaTKU [0 Hayaja TBEpACHUS
OCTOHHOU CMECH);

- 3aBUCUMOCTh FT€OMETPHUH 3aXBaTKU OT MPUMEHSIEMOTr0 pabovYero opraHa - TOpIibl 3aXBaTKU
MOTYT OBbITh MOTYKPYTJIBIMHU (JIJ1s1 KpYTJIOTo rperdepa) mim npsMbIMU (JI71s1 IUIOCKOTo rpeidepa
wiu ¢pesbl);

- BIWSHUE pa3Mepa 3aXBaTKH Ha KOHTYP COOPY)KEHHUS B IUIAHE [MOCIe BBHIOJHEHUS
pa3OMBKH Ha 3aXBaTKH KOHTYP MOANOPHOTO COOPY>KEHHUSI MOXKET OTKJIOHATHCA OT U3HAYAIBHO
3alUTAHUPOBAHHOTO - TEOMETPHSI 3aXBATOK MOJYKET MPHUBECTH K BBIXOAY OTIEIBHBIX Y4aCTKOB
MOJIIOPHOT'O COOPYKEHHS 3a MPeeNbl INIAHUPYEMOT0 apXUTEKTYPHOTO KOHTYpa (Ha yTJIOBBIX
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U KPYrOBBIX Y4acTKax); JaHHBINH (akTop 0COOEHHO Ba)KeH IPU MPOEKTUPOBAHUU MOATIOPHBIX
coopymeHm”I Ha MHUHHUMAJIBbHOM pPACCTOSIHHWU OT I'paHUL] YYaCTKa MU OT CYHICCTBYIOIIHX
COOPYKEHHI; «IMIIHUE)» SJIEMEHTHI «CTEHBI B TPYHTE» CIIEIyeT pacrojaratb BHyTpU KOHTYpa
coopy>keHHsI 0e3 UX apMHPOBaHUS C TIOCIEAYIOUIeH CpyOKOH B IpoIiecce IKCKABAIMK IPYHTA;
B Cllydae HEOOXOJMMOCTH CJIelyeT YMEHbLIaTh apXUTEKTYPHBbI KOHTYpP HPOEKTUPYEMOTO
COOpYKEHHUS |.
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a - IOIYKPYTIbIi rpeidep; 6 - miockuii rpeidep i ruapodpesa; 6 - yriuosas 3aXBaTKa;
1 - apmatypHBIH KapKac; 2 - OTpaHUYUTENb 3aXBATOK ITOJYKPYTJIOTO THIMA; 3 - OTPAaHUIHUTEIh 3aXBATOK C
THIPOIINOHKON; 4 - MPOEKTHBII KOHTYP «CTCHBI B TPYHTE»; 5 - IEMOHTHPYEMBbIH yIaCTOK

Pucynok 8.4 - Cxema pa30MBKH Ha 3aXBaTKU

8.3.7 TpaHuIe0 «cTeHbl B TPYHTE» JOMYCKAETCsS 3aloJIHATh MOHOJHUTHBIM OETOHOM,
COOpHBIMH DJIEMEHTAMH H APYTHM MaTepUATIOM (CM. PHUCYHOK 8.5).

8.3.8 MoHONUTHBIE KeIe300€TOHHBIE «CTE€HBbl B TPYHTE» PEKOMEHAYETCS BBINOJIHATH U3
O6eroHa kiaccoB no mnpouHoctu B20 - B40. Ilpumenenue Oerona kiacca Hmke B20 He
pekomenayercsa. Ilpumenenue OeToHa kiacca Bbime B40 nomyckaercs Hpu  yCIOBHU
pa3pabOTKU TEXHOJIOTUH YKIIAJAKH OETOHHOM CMeCH B TPaHILEIO, FapaHTUPYIOLIEeH T0CTHKEHNE
NPOSKTHOH TPOYHOCTH O€TOHa B KOHCTPYKIHMH B IEIOM, C YYETOM TOHMKAIOIINX
KO3 (UIUEHTOB Yeb U Yeb' (cM. CIT 24.13330).

N

Ty a g A
V]

S o D0 s Tt Ao "

a - MOHOJIUTHAS; O - COOPHO-MOHOJIMTHAS; 6 - COOPHO-MOHOJIUTHAS C METAJUIOM30JISIIHEH;
1 - o6Bs1304Has Ganka; 2 - MOHOJIMTHBIN Y4acTOK; 3 - apMaTypHBIN Kapkac; 4 - cOOpHasi I1aHelb;
5 - Mmetaimion3onsws;, 6 - cBApHOU IIIOB

Pucynok 8.5 - Cxema ycTpoiicTBa «CT€HbI B TPYHTE» U3 Pa3INYHBIX MAaTEPHAIOB
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8.3.9 IlpoekTupoBaHHEe COOPHBIX AJIEMEHTOB «CTEHBI B TPYHTE» CJIEIYET BBIMOJHATH C
Y4€TOM BO3MOXXHOCTH UX TPAHCIIOPTUPOBAHMS M MOHTaXKa. J[OmycTUMO IpUMeHeHUe COOPHBIX
3JIEMEHTOB C TUAPOU3OJIALIMEH B BUIE METAJUNIMYECKOTO JTUCTA UITH IJIACTUKOBBIX MeMOpaH.

8.3.10 B cmywuae oOHapyXeHHS TpU DKCKAaBallMd TPYHTA B TOTOBBIX MOJIMOPHBIX
COOPYKEHHIX HETPOOETOHUPOBAHHBIX YYACTKOB, CJ1a00T0 OETOHA, TIEPEMEIIAHHOTO C TPYHTOM
WIH TJIMHUCTBIM PAaCTBOPOM, PACXOXKJICHUS 3aXBAaTOK U T.I. JI0 YCTPaHEHHUsS TAaKOTro AcdeKTa
9KCKaBallMI0 TPyHTa CIEAyeT OCTAaHOBUTH, BBISIBJICHHBIE MECTa PACUUCTHTh OT TpyHTa U
TJIMHACTOTO PacTBOpa W 3ajefiaTh OETOHOM WM PEMOHTHBIM PAacTBOPOM C MPOYHOCTHIO HE
MEHBIIICH, YeM MMPOEKTHAsI IPOYHOCTh «CTE€HBI B IPyHTE». PabOThI HEOOXOAMMO BBIIIOJIHATH B
COOTBETCTBUU CO CIICIUATBHO pa3pabOTaHHBIM PETJIAMEHTOM, COTJIACOBAaHHBIM C MPOEKTHOMN
OpraHu3aIuen.

IIpumeuanue - [Ipu skckaBalMy rpyHTa BHYTPH HOATIOPHOTO COOPY’KEHHS HUXKE YPOBHS IPYHTOBBIX BOJ B
[IITP Ha BBIMONHEHHE 3EMISHBIX pPA0OT HEOOXOAMMO IIPEAyCMAaTPHBATh MEPOIPUSTHS, HCKIIOYAIOIIC
BO3MOYKHOCTh BO3HMKHOBEHHS aBapHHHBIX CUTYyallUH W HETATHBHOE BIMSHUE HAa OKPYXKAIOIIUE COOPYKECHHUS B
cilydyae OOHApy>KeHHS CKBO3HBIX BOJONPOHHMLAEMBIX Ae()EeKTOB B MOANOPHOM COOPY)XEHHHM B Mpolecce
9KCKaBaIMM I'PYyHTA.

8.3.11 ApmarypHble KapkKacbl «CTE€Hbl B TPYHTE» JOJDKEH IPOEKTHUPOBATHCS C YYETOM
BO3MOXXHOCTH HX TIOABEMA, MOHTaXa W CBOOOJHOTO TIEPEABIKEHHS B TpaHIIEe NpU
norpyxenun. s obecrieyeHHs] 3TOTO YCIOBHSI MPOEKT apMaTypHOro Kapkaca TOJIKEeH
BBITOJIHATHCS C YUETOM CIIEAYIOLUX TPEOOBaHUII:

- TOJIIIMHA apMaTypHOTO KapKaca 1Mo HanboJiee BHICTYMAIOIIUM JIECTAISIM JOJKHA OBITh HE
MeHee yeM Ha 50 MM MEeHbIIE [UPUHBI TPAHIIEH;

- TEOMETPHUUECKHE Pa3MePhI U BEC KapKaca JIOJKHBI YYUTHIBATh BO3MOKHOCTH €T0 MOoAbeMa
U MOHTa)Xa B IPOEKTHOE IOJIOKEHUE (apMaTypHbIe KapKachkl IIMPUHON Oosee 3 M, JUIMHHON
0onee 20 M PEeKOMEHIYETCs BBHIMOIHATh M3 HECKOJIBKHUX COCTaBHBIX YacTeH, CTHIKYEMBIX B
IpoLecce MNOTPYXKEHHUs, a MpU HEOOXOJUMOCTH YCTPOMCTBA €JMHOrO Kapkaca ClelyeT
pa3paboTarh CIeMaNbHBINA periaMeHT Ha MOIBEM U MOHTaX KapKaca B TPAHIIIEIO C y4€TOM €ro
rabapuToB, Beca 1 MPUMEHSIEMBIX TPY30I10AbEMHBIX MEXAHU3MOB);

- KOHCTPYKIIMSI apMaTypHOTO Kapkaca JOJKHAa 00ecreurBaTh BO3MOKHOCTH CBOOOTHOTO
poxo/a OETOHOIUTHBIX TPYO J1sl OETOHUPOBAHUSI 3aXBaTKH;

- paccTosiHuE MEXAYy apMaTypHbIMM KapKacaMM B OJHOM 3aXBaTKe PEKOMEHIYeTCs
npenycMarpuBaTh He MeHee 250 MM, a paccTOsHHE MEXIy KapKacoM M OrpaHU4MTEIeM
3axBaTKu - He MeHee 150 MM, MakCHUMajlbHO BO3MOXHOE PACCTOSIHUE MEXIY KapKacamu
JIOJI’KHO YCTAHABJIMBATHCS MPOEKTOM;

- apMaTypHBIA KapKac cleAyeT BHIBEIIMBATh Ha (OpPIIAXTE, A YETO MPOEKTOM CIEIyeT
IpelycCMaTpUBaTh 3a30p MEXAY HUKHUM TOPIIOM KapKaca M HU30M pa3pabOTaHHOH TpaHIIEH
He MeHee 100 mm.

8.3.12 IlpoekTupoBaHue apMaTypHBIX KapKacoB «CTEHbI B IPYHTE» CIIEAYET BBIIOJIHATD,
pacrosarasi mpoJI0JIbHBIE CTEPKHU pabouell apMaTyphl Ha paccTosHUU He MeHee 70 MM apyr
OT JIpyra B CBETY U HE MEHee JBYX JUaMEeTPOB HauboJsiee KPYIHOT0 3all0JIHUTENS IPUMEHIEeMOI
OETOHHOI CMecH, HCKJIIOUYEHHE COCTABISIOT CABOEHHBIE CTEpKHU (yCTaHaBJIMBaeMble
BIUIOTHYIO JIpYT K JPYTy) B 30HaX YCHUJIEHHS U MECTax MepexJiecTa, MPU 3TOM PacCTOSTHUE
MEX/y Mapoil CIIBOCHHBIX CTEPKHEW TakkKe He JOJHKHO ObITh MeHee 70 MM B CBETY WJIH JIBYX
JTUaMeTpoB HanboJiee KPYIMHOTO 3aII0JTHUTEIS.

8.3.13 Jlns BpeMEHHBIX MOANOPHBIX COOPYXKEHHMH JOIyCKaeTcs  yBEJINYUBATh
OTHOCHUTEJIbHOE KOJMYECTBO CTHIKYEMOW B OJTHOM CEYEHHH 3JIE€MEHTa PACTAHYTOH apMaTypbl
nepuoandeckoro npoduins go 100 %, 6e3 yBenmuenus kodpdunuenta o mxo 2,0 (em. CII
63.13330), npu OTHOBPEMEHHOM COOJTFOJCHUH CIICTYIONTUX YCIOBHI:

- CTepKHU paboueil apMaTypbl B MecTax Iepexjecta He0OX0AUMO COeANHATh MOHTAXHOM
CBapKoOM ¢ JUIMHOM 111Ba HE MEHEE BOCbMU JIMaMETPOB HAMMEHBILIEr0 U3 CTHIKYEMbIX CTepKHEH,
HO He MeHee 150 mmM;

NormaCS 4.x® (NRMS10-15161) WWW.Normacs.ru 22.11.2019 14:57


normacs://normacs.ru/1051j
normacs://normacs.ru/1051j

CII 381.1325800.2018 CoopyxeHus MOJTIOPHEIE. IIpaBuna IIPOEKTUPOBAHUS
64

- CTBIKM apMaTypHBIX CTEp)KHEHl He ciefyeT pacrojiaraTb B 30HaX C MaKCHUMaJIbHBIMHU
M3TrU0AOIIMMHA MOMEHTAMU.

8.3.14 KoadduuueHt mnpomosbHOr0 padoyero apMUPOBAHHMS «CTEHBI B TPYHTE»
pexomeHayercs npuHuMarh He MeHee 0,3 %.

8.3.15 YcTpoilcTBO 3aKIagHbIX AeTale Uil MOCISAYIONIEro KPEIUICHUS yAePKUBAIOIINX
KOHCTPYKLUH CIeyeT BBINONHATH Ha pacctosHuH 30 - 50 MM B cBeTy OoT paboueii apMaTypsl
Kapkaca, Ipy 3TOM JUIMHA aHKEPHBIX CTEpP)KHEH 3aKJIaHOM JeTajH, paclo0KEHHOW HMKe
YPOBHSI TOJ3E€MHBIX BOJl, HE MOJDKHA IPEBBIIATh 2/3 TONIIMHBI «CTEHBI B TPYHTE» BO
U30exaHNe HAPYIICHHSI BOJOHEIIPOHUIIAEMOCTH KOHCTPYKIHUH (CM. pUCyHOK 8.6).

8.3.16 Ilpu ycTpoiiCTBE IPYHTOBBIX AHKEPOB WJIM AHKEPHBIX TAI apMaTypHbIH KapKac
«CTEHBI B TPYHTE» HEOOXOAUMO NPOEKTUPOBATH C YUETOM BO3MOXHOCTH IEPEPE3KU HE MEHEE
4eM 10 OJAHOMY pabouyeMy CTEpKHIO C KaKIOH CTOPOHBI KapKaca NMpH OypeHHH Ka)KIOro
aHKepa WM TNpPeAyCMaTpUBAaTh MEPOIPUATHUS, TapaHTUPYIOIIME HEBO3MOXHOCTb TaKOH
IIEPEPE3KH, HAIIPUMEP YCTPOUCTBO 3aKJIAJHBIX JETAJICH.
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1 - mpomosIbHOE apMUPOBAHKE; 2 - TIOMEPSUHOE APMUPOBAHKE; 3 - TPAHUIIA TPAHIIICH «CTCHBI B [PYHTE;
4 - 3aknagHas IeTajb

PI/ICYHOK 8.6 - Cxema pasMeICHUA 3aKJIaJHOM JIETaJIl «CTEHEI B TPYHTC»

8.3.17 YcTpoilcTBO 3aKJIaIHBIX JIeTalel )i TPYHTOBBIX aHKEPOB MJIM aHKEPHBIX TSI, YCThE
KOTOPBIX pAaclOJIOKEHO HMKE YPOBHSA IOJ3EMHBIX BOJ, CIEAYeT INpeaycMaTpuBaTh C
BPEMEHHOM 3a/ieTTKoN (ITPOOKOIi), UCKITIOYAIOIIEH BBHIHOC BOJOHACHIIIEHHBIX TPYHTOB B 30HY
HKCKABALlMM YePE3 3aKIaHYIO 1€Talb.

8.3.18 TpebGoBanus K BOJOIIPOHUIIAEMOCTH «CTEHBI B TPYHTEM:

a) IpU OTCYTCTBMM CIELHUANbHBIX YKa3aHUIl B TEXHHMYECKOM 3aJaHHUU TpeOOBaHUS K
BOJIOHEIIPOHUIIAEMOCTH BPEMEHHBIX MOANOPHBIX COOPY)KEHUMH, BBIMOJIHSAEMBIX CIIOCOOOM
«CTEHa B TPYHTE», HE MpPEIbABIAIOTCA, OJHAKO HX (pakTHUECKas BOJOHENPOHHMIIAEMOCTh
JIOJKHa ~ oOecrieyuBaTh  BO3MOMKHOCTh ~ YCTPOMCTBa  MOCHEIYIOIIMX  KOHCTPYKIIMI
(TMAPOU3ONALIMY, BBIIOJIHEHUS MOHOIUTHBIX paboT W T.I1.) 0€3 JONOJHHUTEIbHBIX
MEPONPUITHI, €CTu MHOE HEe MpeAyCMOTpeHO MpoekToM. B ciyuae, ecnu Qaxtuueckas
BOJIOTIPOHUIIAEMOCTh KOHCTPYKLIMM HE TMO3BOJISIET BBINOJHATH IOCIEAYIOIKe padoThl,
TpeOyeTcss MPOBECTH PEMOHTHBIE PAaOOThl MyTEM HHBEKIMH PACIIUPSIOMIUXCS TMOJTUMEPHBIX
pacTBOPOB uepe3 MpOOYpeHHbIe LIMYypbl MM JpYTMMHU crocobamu. PaboTel HeoOXxommmo
BBITNOJHATH B COOTBETCTBUHU CO CIIELUATBHO pa3pabOTaHHBIM PETrJIaMEHTOM, COITIACOBAHHBIM C
MPOEKTHOM OpraHU3alnuei;

0) mnpu OTCYTCTBUHM CIEHUAIBHBIX YKa3aHUM B TEXHUYECKOM 33JaHUU  oOIas
BOJIONIPOHUIIAEMOCTh TTOBEPXHOCTHU MOCTOSHHBIX «CTEH B IPYHTE» MOCJE dKCKaBaIllMU IPyHTa
JI0 TPOEKTHOM OTMETKHU HE JI0JIKHA MPEBBIIIATh CIEIYIOIINX 3HAUEHHUN:

- cpenHerozoBas - 0,5 1 Ha 1 M? TIOBEpXHOCTH B CYyTKH;
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- cpeiHeHenenbHas - 1,0 1 Ha 1 M2 TOBEPXHOCTH B CYTKH;

- amg mobOro ydacTka IIOBEPXHOCTH «CT€HBl B TpyHTe» Momanpio 10 M2
IPEJCTABIAIOIIEr0 co00M IMPOM3BOJILHO BBIOPAHHBIM MPSMOYTOJBHUK C COOTHOLIECHHEM
ctopoH ot 0,4 10 2,5, cpenHeneensHas HOpMa GUIBTPAIMK HE JOJDKHA MpeBbImath 2,0 11 Ha
1 M? OBEPXHOCTH B CYTKH.

8.3.19 IIpoekTupoBaHUE MOCTOSTHHBIX «CTEH B TPYHTEY, BHIMOIHAIOMUX (YHKIIMIO 3aIIUTHI
OT IO/A3EMHBIX BOJ 0€3 yCTpOHCTBa OTAEIBHOI'O TMAPOU3OJIALMOHHOIO KOBpa, HEOOXOIMMO
BBITIOJIHATH C YYETOM CIIEAYIOIUX TPeOOBAHUI:

- pa30MBKY Ha 3aXBaTKH CJIEAYET BBIITOJIHATh C YCTPOUCTBOM TMAPOILINIOHOK WIIM IPUMEHSTh
MOJPE3Ky COCEIHMX 3aXBaTOK (pe3od (JomycKaercs MPHUMEHATh W JAPYrHe MeETOIbl
HOBBIIIEHUS] BOJOHENPOHULAEMOCTH CTBIKOB, HAIPUMEp YCTPONCTBO TI'PYHTOLIEMEHTHBIX
HIIEMEHTOB Ha CTHIKAX 3aXBaTOK 33 «CTCHON B TPYHTEY);

- BHYTPEHHIOIO IIOBEPXHOCTb «CTE€Hbl B TIPYHTE» B OTMETKAaX SKCKABALMU CJIEIyeT
00pabaTbIBaTh THIPOU3OISIIUOHHBIMU COCTABAMU IPOHUKAOIIETO NEHCTBHUS;

- 10 BHYTPEHHEMY IIEPUMETPY «CTEHBI B TPYHTE» CJEyeT peaycMaTpuBaTh BOI0OCOOPHbBIE
KaHABKH JIJIS1 BO3MOXKHBIX HE3HAYUTENIBHBIX MPOTEYEK IPYHTOBBIX BOJ M OTBOJA UX B MPUSIMKHU
JUIs IOCJIEYIOLEeH OTKauKH.

8.4 KoncTpykTHBHBIE TPeOOBaHUS K NMOANOPHBIM COOPY’KEHHSIM, BBINOJHAEMbIM M3
O0ypoBBIX cBail

8.4.1 YcTpoiCTBO MOAMOPHBIX COOPYKEHUN MOXKET BBIMOJIHATHCS U3 OTIEIBHO CTOAIIUX,
KacaTeJIbHBIX MM CeKyIluXcs OypoBbIX cBail. OTHENbHO CTOSIIME WM KacaTelbHble CBau
NPUMEHSIOT MIPH OTCYTCTBUHM T'PYHTOBBIX BOJ B pa3pabaThIBa€MOM MacCHBE TPYHTA WIN TPU
HE00X0IMMOCTH o0ecredeHns UX OeCIpensITCTBEHHOIO TPOTOKA, CEKYILIUECs CBaU TPUMEHSIOT
JUISL OTPAaHUYEHHUS [TPUTOKA MOJI3EMHBIX BOJ] B 30HY 3KCKaBallUU.

8.4.2 Ilpu oTCYTCTBHU MOA3EMHBIX BOJ B Ipezenax rIyOuHBI CBail UX YCTPOMCTBO MOKET
OCYILIECTBIISITHCS B CYXUX CKBaKMHAX 0€3 KPEIUIEHNS UX CTEHOK. B BOIOHACHIIIIEHHBIX TPYHTAX
YCTPOMCTBO CKBaXHH CJEIYET BBINOJHATh C KpPEIUIGHHEM H3BJIEKAEMBbIMU 00CaJHBIMU
TpyOamu, TIUHUCTHIMU (OEHTOHUTOBBIMHU) WJIHM MOJMMEPHBIMH PAacTBOpamMH. B IMMHMCTBIX
IpyHTaX NpU OTCYTCTBUM B 30HE TEXHOJOTMUECKOTO BIMSHUS 3JIaHUM M COOpYXEHHH
JoIycKaeTcsi 0ypeHue 1ol M30bITOYHBIM J1aBIEHUEM BOJIBI.

IIpumeuanus

1 TIpu NpOEKTUPOBAHUY CIIEAYET YUUTHIBATh, YTO YCTPOUCTBO CKBAXHH I10]T 00CAIHBIMU TpyOamMu IIyOuHON
6osiee 40 M MOXXET OBITh 3aTPyIHHUTEIFHO M3-32 OIPAaHUYEHMS IPOYHOCTH CTHIKOB 0OCaZHBIX TPYO (HaHHYIO
BO3MOJKHOCTD CJIEJIyeT YTOUHSTB 110 NAcIIOPTY MPOM3BOANUTENS 00CaHBIX TPYO).

2 Ilpm Hamuuuum B Tpejenax IMPOEKTUPYEMOM CKBaXHMHBl TPEIIUHOBAaTBIX CKAlbHBIX  IOPOJ
KPYMHOOOJIOMOYHBIX BKJIFOUEHHUH, HHKEHEPHBIX KOMMYHHUKAINH, PBIXJIBIX HACKIITHBIX TPYHTOB U T.II. IPUMEHEHHE
TUKCOTPOIHBIX PAacCTBOPOB JOMYCKAETCS TOIBKO MPH YCIOBUU NPEABAPUTEIBHOIO TAaMIIOHHMPOBAHUS JAHHBIX
HOPOJ IEMEHTHBIM WM TTIMHOLIEMEHTHBIM PACTBOPOM IO CHELMAIBHOMY IIPOEKTY.

8.4.3 Ilpu ycTpoiicTBe NOJINOPHBIX COOPYKEHUH U3 OypoKacaTeIbHbIX UIIH OYpOCEKYIINXCS
cBaill TpeOyeTcs YCTPOMCTBO HaIlpaBIISIOIIEr0 BOPOTHHUKA ((opiIaxThl), 00ecrneunBaronero
TOYHOCTh YCTAaHOBKH OypOBOTr0 000py/10BaHUs U €ro (PUKCAIIMIO HAa HAuaIbHOM 3Tane OypeHwus..
YCTpoCTBO OTACIBHO CTOSIIMX CBail JOMYCKAaeTCs BBIMOIHATH Oe3 (oprmaxtel. opmraxTa
SBIISIETCS BPEMEHHBIM BCIIOMOTATEIbHBIM COOPYXEHHEM, €€ KOHCTPYKLHUS MOXKET OBbITh
pa3iryHa ¥ 3aBUCUT OT NPUMEHSEMOr0o 000py10BaHUS, HATMYMS HAa IPUMBIKAIOIINX Y4acTKax
CYIIECTBYIOIIUX COOpPYXeHUU U T.1. [IpuMep KOHCTpYKIUH (OpIIaxThl B IUIaHE MPUBEAEH Ha
pucyHke 8.7, ceueHue (HopuIaxThl BHINOIHIETCS aHAIOTUYHO NMPUBEACHHOMY Ha pUCyHKe 8.3.
dopuaxTy peKOMEHIYETCsI BBIIOIHATh U3 MOHOJUTHOTO kele300eToHa kinacca B10 - B15.
ApmupoBaHue GopIIaxThl, 32 UCKIIOYEHHEM OCOOBIX CIIy4aeB, BHIMOIHIETCS KOHCTPYKTUBHO.

IIpumeuanus
1 Koncrpykuuio ¢opmaxTsl Ha CTaAuN pabodero mpoeKTUPOBAHMSA CIIEAYET BEIOMPATH IO COTJIACOBAHUIO C
MOJPATHON opraHu3amuel. BeicoTy ¢dopmaxTel pekomenayercss npuHUMath B mnpenenax 0,8 - 1,0 M, mmpuHy
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cTeHKH - 0,5 M, BHyTpEHHEE PacCTOSHUE MEXIY CTCHKaMH (OpLIaXThl B CBETY CleqyeT MpUHUMaTh Ha 50 MM
OoJiee qUamMeTpa CKBaYKHHBI.

2 BHyTpeHHss rpaHp (OpHIIAXTHl JOJDKHA COOTBETCTBOBATH BHYTPEHHEH TIpaHM CBail MOAIOPHOTO
COOPY’KEHHS, a BHEIIHSS TPaHb OTCTYIIATh OT cBail Ha 50 MM, T.€. OTCTYI pEKOMEHIYETCS BBIIOJIHATE HE MO OCH,
a HapyXy OT IIPOEKTUPYEMOTO COOPYKEHHUS, YTOOBI HE CY)KaTh €r0 MPOEKTHBII radapwur.

3 TexHoMOTHYECKHE TUIOIMAAKH (JOPOTH) IJISi YCTAHOBKH TSKEIIOW 3eMIICPOMHON TEXHUKH PEKOMEHIYETCS
OTIEINATH OT (POpIIaxTHI Ne(hOPMAIIMOHHBIM IIIBOM BO M30€KaHNE €€ CMEIICHHUH.

8.4.4 PaccTaHoBKy OypOCEKyIIMXCsl CBail B IUIAHE CJEAYET BBIMOJIHATh C YYETOM
TEXHOJIOTUH UX YCTPONCTBA - IEPBOHAYAIBHO CJIEyET BBIIOJIHATH CBall U3 HEAPMHUPOBAHHOTO
0eTOHa OHM)KEHHOTO KJ1acca, KOTOpPbIEe SBISIOTCS 3a0MPKOIl M HaNpaBIAIOmEeH Uit OypeHus
OCHOBHBIX HECYIMX apMUPOBAaHHBIX CBall, BBINOJIHAEMBIX IIOCIE CXBAaTbIBaHUs OeTOHA
HEapMUPOBAHHBIX CBal C UX NOAPE3KON. BennunHa moape3ku HeapMUpPOBAHHBIX CBAM JOJKHA
IPUHUMATBCA B 3aBHCUMOCTH OT INIyOMHBI CBail C y4eTOM HX MAaKCHMAJIbHO JOIMYCTHMBIX
oTKJIOHEeHu# (cM. 8.7).

A A
1 (ena ceepxy)
V7R | v il

L | ~
| NN %
i /\\ 2 S S T e L) L
; /K’

RIRI

1 - nehopMaOHHBIN MIOB; 2 - TEXHOJIOTHYECKas 10pora

Pucynok 8.7 - [Ipumep KOHCTpYKIHH (HOPIIAXTHI TOAIIOPHOTO COOPYKECHUS U3
OypoCeKyImuxcs cBait

8.4.5 B cmyuae oOHapyX’eHHs IPH SKCKaBallUU IPYHTA B TOTOBBIX MOAMOPHBIX COOPYKEHUAX
HENPOOETOHUPOBAHHBIX YYacTKOB, ci1aboro OeTOoHa, NEpeMEUIaHHOrO0 C TPYHTOM WIIHU
[JIMHUCTBIM PAaCTBOPOM, PACXOXKAEHUS CBall M T.II. SKCKABAIIUIO IPYHTA CJIE1yeT OCTAHOBUTbD,
BBIAABJICHHBIC MECTA paCYUCTUTL OT I'PyHTA U INNIMHUCTOI'O paCTBOpa U 3a/1€1aTb 0EeTOHOM MIIH
PEMOHTHBIM PACTBOPOM C IPOYHOCTBIO HE MEHBLIEH, UeM MPOEKTHAst IPOYHOCTh cBail. PaboThI
H606XOI[I/IMO BBITIOJIHATH B COOTBETCTBUH CO CIICTITUAJIBHO p33pa6OTaHHI>IM PEriIaMCHTOM.

[Ipumeuanue - [Ipn 3xckaBayy TpyHTa BHYTPH HOATIOPHOTO COOPYKEHHUSI HI)KE YPOBHS TPYHTOBBIX BOJI B
[IITP Ha BbHIMOJIHEHHE 3EMIITHBIX pPabOT HEOOXOAMMO MpeAyCMaTpHBAaTh MEPOIPUSTHS, HCKIIOYAIOIIe
BO3MO)KHOCTH BO3HMKHOBEHHSI aBapUIHBIX CHTYyallMii W HETaTUBHOE BIIMSHNE HA OKPYXAIOIINE COOPY)XEHHS B
cilydae OOHAapy>KeHHS! CKBO3HBIX BOJONPOHHMIAEMBIX Ae()EKTOB B MOANOPHOM COOPY)KEHHHM B Ipolecce
9KCKaBallK TPYHTA.

8.4.6 B nenax npenoTBpalieHys MogbeMa U CMEIIEHUs B IJIJaHE apMaTypHOTo Kapkaca Ipu
U3BJICUEHUH 00CagHON TpyObl MaKCHMAJIbHBIM IONMEpPEUHBId pa3Mep Kapkaca € y4eToM
(UKCATOPOB 3aIIUTHOTO CIIOS TOJKEH OBITh HE MeHee 4eM Ha 50 MM MeHbIIe BHYTPEHHETO
JuameTpa o0caHON TPyOBI.

[Tpr HEOOXOIMMOCTH BO M30EKaHHME BCIUIBITHSI apMAaTyPHBIX KaPKACOB TPH YKJIaJbIBAaHUU
OETOHHOI cMecH, a TaK)Ke BO BCEX CIIydasiX apMHUPOBAaHUS HE HA MOJIHYIO TTyOUHY CKBa)KUHBI
KapKac He0OXOAMMO 3aKPENHUTh B TPOSKTHOM TTOJIOKEHUH.

[Ipumeuanue - Ilpu OypeHuM ckBaXMH B 0OCagHBIX TpyOax 3aKkperyieHHe Kapkaca BHYTPH TPYOBI
HEBO3MOXXHO, B 3TOM CIydae JOIyCKaeTcs MNPUAEPKHMBAaTh Kapkac MHCTPYMEHTOM OypOBOI MaIlIMHBI HIIH
UCKYCCTBEHHO €r0 yTSKEIATb.

8.4.7 Ilpm mpOEeKTUPOBaHUM apMATYPHBIX KapKacoB CBal CJIEAYyeT YYHUTHIBATH YKAa3aHUs
8.3.11, 8.3.12. MunuManbHbIi K03()(HUIIUEHT IPOI0JIEHOTO pabouero apMUpPOBaHUs OYPOBBIX
CBail peKOMEHAYEeTCS TPUHUMATh B 3aBUCUMOCTH OT WX THAMETpa:
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-0,5% - mpu d < 1000 mwm;

- 0,4 % - mpu 1000 < d < 1500 mm;

-0,35% - mpu d > 1500 mm.

8.4.8 Ilpu OTCYTCTBUUM CHEUUAIBHBIX YKa3aHUH B TEXHHUYECKOM 3aJaHHU TPEeOOBaHUS K
BOJIOHEIIPOHUIIAEMOCTH BPEMEHHBIX IOANOPHBIX COOPY)KEHUH W3 OypoBBIX CBail He
NPEIbABISIOTCS, OJHAKO MX (akTHyecKas BOJOHENPOHHMIIAEMOCTh AOJDKHA OOecIeYrBaTh
BO3MOXHOCTb YCTPOICTBAa MOCIEAYIOUIMX KOHCTPYKUMH (TMIPOU3O0JALMM, BBIIOIHEHUS
MOHOJIUTHBIX paboT U T.11.) 6€3 JOMOTHUTEIHHBIX MEPOIPUSATHH, €CIIM HHOE HE TPETyCMOTPEHO
npoekToM. B ciiyuae, ecin axTuueckas BOJAONPOHULAEMOCTh KOHCTPYKIIMU HE MO3BOJISET
BBITOJIHATH OCIIEAYIOUTHE paboThI, TpEOYeTCsl TPOBECTH PEMOHTHBIE PA0OTHI TyTEM HHBEKIIUU
PACHIMPSIONIMXCS TOJIMMEPHBIX PAacTBOPOB uepe3 MpOoOypeHHbIe IMINyphl WINM JAPYIrHMMHU
cnocobamu. PaGoTel HEOOXOAMMO BBIIOJIHATH B COOTBETCTBHM C TEXHOJIOTUYECKUM
PErIaMEeHTOM, COINIACOBAaHHBIM C IIPOEKTHOW OpraHu3anuen.

YCTpOWCTBO TOCTOSHHBIX — IMOJAMOPHBIX  COOPYXEHHMH U3 OypoCeKylmuxcs CBaid,
BBIMOJIHAIOLUINX (YHKLIHUIO 3allUThl OT MOA3EMHBIX BOJ 0€3 YCTpoicTBa OTAEIBHOIO
TUAPOU3OJISILIMOHHOTO KOBPA, B OOJIBIIMHCTBE CIIy4aeB SKOHOMHUYECKH HELEenecoo0pasHo.

8.5 KoHcTpykTHBHBIC TPpeOOBaHUS K NOANOPHBIM COOPYKE€HHMSM, BBINOJIHAEMBIM €
NMpUMeHEeHHeM CTPYHHOI TeXHOJIOTHH

8.5.1 IloamopHblie COOPYKEHUS JOMYCKAETCs BHIMOIHITH U3 TPYHTOIIEMEHTHBIX 3JIEMEHTOB
paznuuHON (OpMBI B IUTAHE C apMHpOBaHWEM WM 0e3 Hero. [IpoekTupoBaHHMe TaKHX
COOPYKEHHH ClIeIyeT BBINOJIHATh ¢ yueToM HacTosero nogpasaena u CII 291.1325800.

IIpumeuanue - I'pyHTOLEMEHTHbIE DJIEMEHTHl H3TOTABIUBAIOTCA IO OJHOKOMIIOHEHTHOM W
JBYXKOMIIOHEHTHOH  TexHONOTHH. (OJHOKOMIOHEHTHAs TEXHOJIOTHS 3akiodaercss B (opMHpoOBaHHH
IPYHTOLIEMEHTHOM KOJIOHHBI IO/l HAIIOPOM LIEMEHTHOT'O PacTBOPA. JIByXKOMIIOHEHTHAsI TEXHOJIOTUS 3aKIH04AeTCsS
B (hopMHPOBaHNHU TPYHTOLIEMEHTHOI KOJIOHHBI 110]] HAIIOPOM LIEMEHTHOI'O PacTBOpa B BO3AYIIHON oOoiouke. B
psne ciaydaeB Uil TPYHTOLIEMEHTHBIX KOJOHH 0C000 OOJIBIIOrO AMaMeTpa MPUMEHSETCS TPEXKOMIIOHEHTHas
TEXHOJIOTHsI, KOTOpas 3aKyo4aeTcss B (POPMHUPOBAHUU TPYHTOLIEMEHTHOH KOJIOHHBI I0J] HAOPOM LIEMEHTHOTO
pacTBOpa B BO3IYLTHOH 000JI0UKE C TOTOJIHUTEIHHBIM Pa3MBIBOM IPYyHTA BOJSHOHN CTpyeil.

8.5.2 VYcrpoiicTBO 3a0MpKM W3 TPYHTOLIEMEHTHBIX JJIEMEHTOB CIIEAyeT BBINOJIHATH B
BOJIOHACBILIEHHBIX TPYHTAaX JI0 Hayala SKCKaBallUU MPOEKTUPYEMOW BBIPAOOTKH B IpOILECCEe
YCTPOMCTBA MOAIIOPHOTO COOPYKEHUS.

8.5.3 Ilpm mnpoeKTHUpOBaHMM MOJANOPHBIX CTE€H IO CTPYHHOM TEXHOJOTMU CIIEIYyeT
YYUTBIBaTh, YTO HauOoJiee KauyeCTBEHHOE (HhOPMUPOBAHUE T'PYHTOLIEMEHTHBIX 3JEMEHTOB
IPOUCXOAUT B TOJILIIE MECUAHBIX TPYHTOB. B TIMHHUCTBIX IpyHTaxX YCTPONCTBO 3JIEMEHTOB
JIOCTUTAETCA ITyTEM ITOJIHOTO 3aMEIIEHUS IPYHTA.

8.5.4 TloanopHble COOPYXKEHHS, BBIMOJHAIOMNE (QYHKIUIO 3allUThl OT MOA3EMHBIX BOJ,
yCTpauBaeMble M3 TIPYHTOLIEMEHTHBIX DJJEMEHTOB 10 OJHOKOMIIOHEHTHOH TEXHOJIOTHH,
peKOMeHAyeTCs MpeAycMaTpUBaTh B 1Ba WM OoJiee psIoB.

[ToanopHble COOPY)KEHUS, BBIMONHAIOMME (YHKIMIO 3alIUThl OT MOA3EMHBIX BOJ,
ycTpauBaeMble M3 TPYHTOLIEMEHTHBIX DJEMEHTOB IO JIByX- WJIH TPEXKOMIIOHEHTHON
TEXHOJIOTUH, JIOMYCKAETCs MpEeAycMaTpuBaTh B OJUH Psii NPU YCIOBUU O0S3aTENBHOTO
KOHTPOJISI €€ CIUIOIIHOCTH re0(pU3NIECKIMH METOIAMHU.

8.5.5 Ilpm mnpoeKkTHpOBaHMM BOAOHENPOHHUIAEMOIO TOJIOPHOTO COOPYXEHMS wIar
TPYHTOLIEMEHTHBIX 3JIEMEHTOB | BRIUUCISIOT 110 hopMmyIie

| =D - 28H, (8.1)

rae D - tuameTp rpyHTOLEMEHTHBIX 3JIEMEHTOB;

0 =3 % - BO3MOXHOE OTKJIOHEHHE OT BEPTUKAJIH;

H - makcumainbHas riryorHa OypeHusl.

[Ipy oTCyTCTBUM cIeUATBbHOIO OOOCHOBaHMSA OTHOIIEHHE Iara K JUaMeTpy
IPYHTOIIEMEHTHBIX KOJIOHH ciienyeT npuaumars I/D = 0,5 - 0,7.
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8.5.6 JlmameTp TPYHTOIIEMEHTHBIX DJIEMEHTOB B OCHOBHOM 3aBHCHT OT (PH3UKO-
MEXAaHUYECKUX CBOMCTB TPYHTOB W TEXHOJOTMYECKUX MapaMeTpOB (BPEMEHH pa3MbIBa,
JaBJICHUs] HarHeTaHus, (GOpPMBI, TUaMeTpa, KoiudecTBa POPCYHOK U T.1.). [nst yrouHeHus
(aKTUYECKOro JAMaMeTpa JIEMEHTOB, pacxoja IIEMEHTa, MPOYHOCTHBIX U J1e(hOpMaIMOHHBIX
XapaKTepUCTUK PEKOMEHYETCSl BBINONHITH ONBITHBIE palOoThl. [IpeaBapurenbHo Auamerp
IPYHTOLIEMEHTHBIX JIEMEHTOB JIOIYCKAeTCsl MPUHUMATD 1o Tabmmue 8.1.

Tabnuna 8.1 - [[uamMerp rpyHTOLIEMEHTHBIX JICMEHTOB

PacueTHbIl AMaMeTp rPyHTOLIEMEHTHOTO 3JIEMEHTA, MM
Tun rpyHTa
OIIHOKOMITIOHEHTHAs! TEXHOJOTH | JIBYXKOMIIOHEHTHAsl TEXHOJIOTHs
[ JIMHUCTBIE TPYHTHI 500 - 600 1000 - 1300
[TecyaHble rPyHTHI 600 - 800 1300 - 2000

8.5.7 IlpouHocTHbIE U AePOpMAIIIOHHBIE XapaKTEPUCTUKH IPYHTOLIEMEHTHBIX 3JIEMEHTOB B
OCHOBHOM 3aBHUCSIT OT CBOMCTB I'PyHTa M pacxoia LieMmeHTa. YeM ciiabee IpyHT, TEM XYXKe
MEXaHUYECKHE CBOMCTBA TI'PYHTOLEMEHTHBIX KOJOHH. [l AOCTHKEHHS MaKCUMalbHBIX
3HaYeHUH NPOYHOCTH M MOIYyJIs nAedopManuu HEOOXOAWMO IMPHHUMATh MaKCHMaJIbHBIHI
pacxon mementa Ha 1 M° (cM. 8.5.8). IlpemBapuTensHO MPOYHOCTH HA CHKATHE M MOJYIIh
neopManuu rpyHTOIIEMEHTHBIX 3JIEMEHTOB J0MyCKAeTCs MPUHUMATH 110 Tadnuie 8.2.

Tab6nuna 8.2 - [IpoyHoCTs M MOIYIH 1ehOpPMALIMK TPYHTOLEMEHTHBIX 3JIEMEHTOB

[Ipo4HOCTH TPYHTOIIEMEHTHBIX Monymne nedopmarumn
Tun rpyHTa
3JIEMEHTOB Ha cxkatue, MIla TPYHTOLIEMEHTHBIX 371eMeHTOB, MIla
[ TuHICTRIC TPYHTH 05-2,0 50 - 500
[Tecuanble TPYHTHI 3,0-10,0 500 - 5000

8.5.8 Pacxon memeHTa 3aBUCHUT OT THUNA TpPyHTa U HEOOXOAUMOH MPOYHOCTH
IPYHTOLIEMEHTHOTO 3JIeMeHTa Ha ckatue. [IpenBapuTenbHO pacxoj LIEMEHTa JOIYCKaeTCs
npuaIMaTh 500 - 600 xr/mM° rpyHTOIEMeHTa (Ha 1 M® 3aKpeNIeHHOro IpyHTa) B TIECYAHBIX
rpynTax 1 500 - 700 kr/m° rpyHTOneMeHTa (Ha 1 M° 3aKpEIIEHHOTO TPYHTA) B IIMHHUCTBIX
TpyHTax.

8.5.9 Ilpu Hamuuuu GUIBTPAIMOHHBIX TEUEHUH, KOTOphIE MOIVIK OBl Pa3MbITh
IPYHTOLIEMEHTHBIH 3JIEMEHT B Ipoliecce Habopa MPOYHOCTH, HEOOX0IMMO BBOJUTH J00OABKH,
YCKOPSIOIIME CXBaThIBAaHUE PACTBOPA (HAPUMED, KUJIKOE CTEKIIO WK KalblIui XJ10p). O0bemM
N00aBOK 0OBIYHO cocTaBisieT 1 - 2 % Macchl IeMEHTa M YTOUHSETCSI Ha dTare ONbITHBIX paboT.

8.5.10 VYcTpoiCTBO TpPYHTOIEMEHTHBIX  DSJEMEHTOB  COIMPOBOXKIAETCA  BBIXOJOM
IPYHTOLIEMEHTHOM MyJIbIIbI HA MOBEPXHOCTh. OOBEM MyNbIbI 3aBUCUT OT CBOMCTB IPYHTAa,
pacxojia IEeMEeHTa U BpeMEHHM pa3MbIBa IpyHTa U coctanisieT 50 - 90 % o6bemMa rpyHTOLIEMEHTa
(3akperuieHHOro rpyHTa). [IpoekToM crieyer yuuThiBaTh 00bEM YTUIN3ALUU MYJIbIIBL.

8.5.11 Jlns ompeneneHHss MEXaHWYECKUX I1apaMeTPOB TPYHTOLIEMEHTA BBINOJIHACTCS
KOHTPOJIbHOE OypeHUE ONBITHBIX TPYHTOLIEMEHTHBIX 3JIEMEHTOB C OTOOpPOM KEpHOB JUIS
NoCeayIONMX Ja00opaTOpHbIX UcHbITaHUui. OmpeneneHue npejaena NpoYHOCTH Ha CKaTHE U
moxayist nedopmaruu BemodHAIOT Mo [OCT 21153.2 u 'OCT 28985. Jlnsa omnpeneneHus
3HaYeHHUs HOPMATHUBHOT'O CONIPOTHUBIICHUS CKATUIO 3aKPEIJICHHOT0 TPYHTA CIIeAyeT OTOUpaTh
o Tpu 00pasiia ¢ KAKI0Tro MeTpa Ha riyouny He 6oisee 5 M. OTOOp KepHOB C TIIYOMHBI OoJiee
5 M 3aTpyOHMTENEH H3-32 BO3MOJKHOCTH BBIXOJa OypOBOIO HHCTPYMEHTa M3 Tela
TPYHTOLIEMEHTHOTO JJIEMEHTa B CBSI3M CO CTaTHMCTUYECKUM OTKJIOHEHHEM CKBAXKUH OT
BepTUKaiIu Ha 2 - 5 %.

8.5.12 Jlns BocmpusTHS H3rHOAIONIEr0 MOMEHTAa TPYHTOLIEMEHTHBIE AJIEMEHTHI CIEAYyeT
apMUpOBaTh METATMYECKUMHU TpyOamH, JByTaBpaMHM WM JApyruM MpokaroM. CeuyeHue
AIIEMEHTOB ClleJlyeT noaduparh pacueroM. Hanbonee yacto mpuMeHs0TCs TpyObl TuaMeTpoM
57 - 325 mm, aBytaBpsl poduiiem h = 100 - 300 MM, BUHTOBBIE IITAHTH.

Ilpumeyanus
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1 ITorpy>xeHue apMUPYIOLIHX JIEMEHTOB Ha ITyOuHy OoJiee 12 M cieayer npeaycMaTpuBarh ¢ IpUMEHEHUEM
BUOPONIOTpY>XaTesst U BAABIUBAIOLIINX MEXaHU3MOB.

2 JlnameTp OypoBOro HHCTPYMEHTA ISl yCTPOHCTBA I'PYHTOLIEMEHTHBIX KOJIOHH OOBIYHO He mpeBbimaet 114
MM, B CBS3M C 3THM IIPU HEOOXOIMMOCTH HOTPYKEHHS apMHUPYIOIIUX 3JIEMEHTOB OOJBLIEro pa3Mepa CKBO3b
TOJIILY HACBIIHBIX M KPYIHOOOJIOMOYHBIX T'PYHTOB B IPOCKTE HEOOXOIMMO IPEXyCMaTpHBATh YCTPOMCTBO
JUACPHBIX CKBAKHH COOTBETCTBYIOLIETO HAMETPa.

3 Ilpu NpOSKTUPOBAaHWUHM APMHUPYIOIIMX 3JIEMEHTOB, MOTpYKaeMbIX Ha riyOuHy Oonee 20 M, ciexmyer
IpeIyCMaTpHUBaTh BHIIOJHEHHE ONBITHBIX PA0OT MM Pa3padoTaTh TEXHOJIOTHYECKHUH PErTIaMeHT TOTPYKESHUS IS
KOHKpPETHOTO 00BeKTa.

8.6 TpeOoBaHMsA K KOHCTPYKIUSIM KpelJIeHHs

8.6.1 IIpoekTupoBaHNEe KOHCTPYKIIUHA KpETJICHNUs HE0OOXOAMMO BBITIOJIHITH TAKUM 00pa3oM,
4TOObl OHM OKa3blBAIM MHUHUMAIbHO BO3MOMKHBIE TMPEISATCTBHS JUISL  BBIOJHEHHUS
MOCIEAYIOIUX CTPOUTEIbHBIX PaboT.

8.6.2 B cnyuae NpOEKTUPOBAaHUS PACIOPOK, YHNUPAOIIMXCS B IHOHEPHBIM y4acTOK
byHIaMEHTHOW TIUIMTHI 3[aHUS WIM B JPYrHe€ KOHCTPYKUUH, HEOOXOAUMO BBINOJIHSTH
NPOBEPKY MPOYHOCTH, a TAK)KE YCTOWYMBOCTH OIOPHBIX YYacTKOB Ha CIBUT C Y4YETOM
MNOJCTHJIAIOIINX CJIOEB, TUAPOM3OISAIMH U T.I. Kod(pUIMEHTH TpeHHs MO KOHTAKTY
pa3IMYHBIX MaTepUajIOB JOMYCKAETCs MPUHUMATh COTJIACHO MPUIOKEHHIO /.

8.6.3 PazMepnl BpeMEHHOMN (M1 MTOCTOSIHHOM) yIep KUBatOIIe TPyHTOBON OEpMBbI clieayeT
OTIpEeNATh PAaCcCYeTOM TaKUM 00pa3oM, YTOObI HEBO3MOXKHOCTH €€ pa3pylLIeHHs MO JH000H
MOBEPXHOCTH CKOJBKEHHsI JUIi BCEX COYETAaHWH Harpy3ok Obbia oOecredeHa cC
k03 dureHToM yeroirunBocTh Kst > 1,1 (cm. 6.1.22). Pacyet rpyHTOBBIX O€pM PEKOMEHIYETCS
BBIIOJHATh YHUCICHHBIMM METOJAaMHU. YTOJl 3allO)KEHHs OTKOoca OepMbl K TOpPU30HTY
pPEKOMEHIyeTCsl IPUHUMATh He 0oJiee, YeM YKa3aHO B MPHIIOKEHUH M.

8.6.4 [l noBbIIIEHNS YCTOMYMBOCTU TPYHTOBOM OEpMBI, B ClIyyae TaKOW HEOOXOIMMOCTH,
JOTIYCKaeTCsl NpeaycMaTpuBaTh €€ MPUTPY3 PA3IUYHBIMU MaTepuasaMu (IOPOKHBIMHU
IUTUTAMH, IEMEHTHBIM PAaCTBOPOM, (PYH/IaMEHTHBIMH OJIOKAMH H T.II.).

8.6.5 IIpoexkTupoBaHue yIEp>KUBAIOIIMX I'PYHTOBBIX O€pM ClleZyeT BBINOJHATH C YUETOM
BO3MOKHOCTH JIBWKCHHSI TEXHUKU IO MX BEPXY JUII MOHTa)ka PACIOPHBIX CHUCTEM U 0ajoK,
YCTPOMCTBA TPYHTOBBIX AHKEPOB W  BBINOJIHEHUS JIPYTHX HEOOXOAMMBIX paloT,
IPEyCMOTPEHHBIX IPOSKTOM OpPTraHU3allUKi CTPOUTEIHCTBA (CM. PUCYHOK 8.8).

ANNNNN NN

1 - rpyHTOBast 6epma; 2 - MOAIOPHOE COOPYIKEHHE; O, - YTOJ OTKOCA OepPMBI (OMPEAEISIETCS 10 PacueTy)
Pucynok 8.8 - Cxema ycTpoiicTBa rpyHTOBOM OepMBbI

8.6.6 Jlns 3amuThl MecYaHbIX TPYHTOBBIX O€pM OT pa3MblBa aTMOC(EPHBIMH OCaJKAMU
ClIeyeT MpeayCMaTpuBaTh MX YKPBITUE TE€OTEKCTUIIEM, IIOJMITHUIEHOM, LEMEHTHBIM
pPacTBOPOM WJIM IPYTMMH MaTepHaiaMu.

8.6.7 Ilpm mNpOEKTHMPOBAaHMM  BPEMEHHBIX  PACIOPHBIX  CUCTEM  JOIYCKAETCs
pelycMaTpuBaTh HCMHOJIb30BaHUE OBIBIIMX B YMNOTPEOJEHUH MaTEpHUajoB MpPHU YCIOBHH
COOTBETCTBHUSl UX T€OMETPUUYECKUX U MEXaHMUYECKUX MapaMeTpoB TPEOOBAHUSIM IMPOEKTHOU
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JNOKyMEHTaluu. JlaHHble mapaMeTpbl JOJKHBI OBITh HOATBEPAKAEHBI  3aKIIOUCHHEM
aKKpPEJUTOBAHHOM J1a0OpaTopuM Ha KaXIyl0 MapTUI0 MaTepHuajia, JOCTaBIsEMOro Ha
CTPOUTENBbHYIO IJIOUIAJIKY.

[Ipumenenne OBIBIIMX B YNOTPEOJECHHMH MAaTEpUANOB MJISi yCTPOMCTBA IOCTOSHHBIX
PACIIOPHBIX KOHCTPYKIMM HE 1OITyCKaeTCs.

8.6.8 Ilpum mNPOEKTUPOBAHMM IOCTOSIHHBIX PACHOPHBIX KOHCTPYKIHMHA HE0OXOAUMO
npeaycMaTpuBaTh MX MPOTHUBONOXKAPHYIO U aHTUKOPPO3UIHYIO 3alUTy, 00€CIeUrBaIOILyIO
0€30MacHyI0 3KCILTyaTallio0 B TEUCHUE PACUETHOTO CPOKA CIIYKOBI IIOIOPHOTO COOPYKEHUS,
KOTOPOE OHHU PaCKpPEIUISIIOT.

8.6.9 Illar pacnopHbIX 3JIEMEHTOB B IUIaHE Ha3HayaeTcs 1o pacyery. [IpeasapurensHo mar
PACIIOPHBIX IEMEHTOB CleyeT IPUHUMATh B IpeAenax oT 4 10 8 M, YTO JaeT BO3MOXKHOCTb
3 (GEKTUBHO BBIMOIHATE pabOTHl MO DSKCKaBallMM TPYHTA, YCTPOWCTBY IOCIEAYIOUINX
KOHCTPYKLUMH M HE TMPUBOIUT K UPE3MEPHOMY YBEIMUYEHUIO MAaTEpPHUaTIOEMKOCTH
pacrpeneuTeNIbHBIX O00BA30YHBIX MOSICOB (cM. pucyHok 8.9, a). Ilpm mare pacmopHbIX
3JIEMEHTOB B IIJIaHE, IPEBBILIAIONIEM § M, PEKOMEH IyeTCs IPelyCMaTPUBATh y3€J OUPAHUs B
BUJIC <JTACTOYKHUH XBOCT» WJIH «TPOMHHK» C JOMOJHUTEIBHBIMH 3JIEMEHTAMH, CHIKAIOIIUMHU
BHYTPCHHHE YCUIIUS B OOBSI304HbIX MOsicax (CM. pucyHok 8.9, 6).
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@ - CXeMa PacCTaHOBKH PAaCHOPHBIX JJIEMEHTOB B IUIAHE NP PSAIOBOM IIare pacrlopok;
0 - IpUMEpBI Y3JI0B ONMPAHHSI PACTIOPHBIX 3JIEMEHTOB ITPU OOJIBIIIOM IIare paclopok B IUIAHE;
1 - noamopHOE coopykeHue; 2 - pactopka; 3 - pacnpeaeTUTeNbHbII M0sC; 4 - JIUCT

Pucynok 8.9 - Cxema ycTpoiicTBa paCIOPHBIX 3JIEMEHTOB

8.6.10 BbIcOTHOE MOJI0KEHUE 3TIEMEHTOB BPEMEHHBIX PACIIOPHBIX CUCTEM 110 BO3ZMOKHOCTH
clieflyeT BBIOMpATh TaKUM 00pa3oM, 4YTOOBI OHHM pacHojaraluch HaJl MOCTOSHHBIMU
KOHCTPYKLUSIMU TPOEKTUPYEMOT0 OOBEKTa, IIOCIE BO3BEIEHUS KOTOPBIX BpEMEHHBIE
pacIoOpKH MPEIOIaraeTcsi JIEMOHTHPOBATD.

8.6.11 DneMeHTBl pacropHOil CHCTEMBI JOMYCKAaeTCsl MPOEKTUPOBATH JIIOOOW JUTMHBI MPU
YCJIOBHH 00€CTICUeHHsI UX TpeOyeMOol MPOYHOCTH U THOKOCTH. JIJIsi yMEHBIIIEHUSI CBOOOTHOM
JUIMHBI 3JIEMEHTOB PACIOPHOW CHUCTEMBI NMPH HEOOXOAMMOCTH ClEAyeT MpeaycMaTpHBaTh
YCTPOMCTBO MPOMEKYTOUHBIX OMOP (CM. pUCYHOK 7.1, @) WK JOTIOJIHUTENbHBIX CBSI3EH.

8.6.12 IlpoekTHpoBaHue TPYHTOBBIX aHKEPOB PEKOMEHIYETCs BBIMOIHATH TAKUM 00pazoMm,
YTOOBI YCThE aHKEPa PACIONaraioch BhIIIE YPOBHS MOA3eMHBIX BoJ (cM. prcyHOK 8.10). [pu
HEOOXO/IMMOCTH YCTPOMCTBAa IPYHTOBBIX aHKEPOB HIJKE YPOBHS IOJA3EMHBIX BOJA TpeOyercs
NPUMEHEHHE JIOMOJHUTEIbHBIX MEPONPHUSATHH, HCKIIOYAIOUIMX BBIHOC BOJIOHACBIIIEHHBIX
TPYHTOB B 30HY 9KCKaBaIllH.
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1 - noamnopHoe coopykeHue; 2 - yCThe aHKepa; 3 - aHKepHasl TAra
Pucynok 8.10 - Cxema ycTpolicTBa IpyHTOBBIX aHKEPOB BbIIIE YPOBHS IIOJ3EMHBIX BOJ

8.6.13 [Inst xpemuieHus: MOANOPHBIX COOPYKEHUHM JOIMYCKAeTCsl NPUMEHEHHUE I'PYHTOBBIX
AHKEPOB C JKECTKOMU TATOM Kak C MpeBapuTeIbHBIM HaTSHKEHUEM, Tak U 6e3 Hero. B kauecTe
apMUPYIOIIUX 3JIEMEHTOB JJIsl TAKUX TPYHTOBBIX aHKEPOB CJIEYET IPUMEHSAThH TOJICTOCTEHHbBIE
TpyOuaTble IITAaHTM C HAKaTaHHON BUHTOBOW MOBEPXHOCTHIO, OOECIEUMBAIOIIEH HaJlEXKHOE
CICIJICHHE TI0 KOHTAaKTy «IITaHTa - TPYHT - meMeHT» (cM. pucyHok 8.11). Ilpumenenwue
[NIAQJAKUX ~METAJUIMYecKuX Tpy0 He jomyckaercs. i MHOBBILIEHUS HPEIEIbHOro
CONPOTUBIIEHUSI TPYHTOBBIX AHKEPOB C BHUHTOBBIMU IITAHTaMHU JONYCKAE€TCsl MPUMEHSTh
TEXHOJIOTHIO CTPYHHOM IIEeMEHTAalIUH, YTO IMO3BOJISIET yBEINYUBATh KOpeHb ankepa a0 300 - 500
MM.

8.6.14 HMcnplTaHUsI TPYHTOBBIX AHKEPOB HEOOXOIMMO BBINOJIHATH C YYETOM TOTO, 4YTO
paboTa aHkKepa MpH HUCIBITAHUU (IPU OTCYTCTBUHM INPU3MbI AKTUBHOI'O JABJICHUSI) MOXKET
CYIIECTBEHHO OTIMYATHCS OT pabOTHI TOTO e aHKepa Iociie pa3paboTKH KOTJIOBaHA, KOrjaa
IpU3Ma aKTUBHOTO J1aBJeHus 0yaeT chhopmupoBaHa (cM. pucyHok 8.12). Jlns nonydenus 6oiee
OJIM3KUX PE3yJbTaTOB HCIBITAHUN K (PaKTHMUECKON Hecylled CrocOOHOCTH aHKepa MpU ero
YCTPOMCTBE PACUYETHYIO CBOOOJHYIO JJIMHY CIEAyeT M30JUpOBaTh OT TPYHTOBOTO MAacCHBa,
HalpHUMep YCTPOWCTBOM IUIACTUKOBBIX 000JI0YEK, CHUKAIOUIMX TpeHue (cM. pucyHok 8.11).
Takxe craeayeT MCKIIOUNTh BO3MOKHOCTh HATSDIKEHHMS MCIBITATEIbHBIX AHKEPOB Ha
LEMEHTHYIO 000JI0UKY, OKpPY)KAIOIIYI0 TATY aHKepa B Ipejaenax CBOOOJHON AMUHBI (CM.
pucynok 8.12).
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1 - mracTukoBast 000J104Ka; 2 - CTHIKOBast My(Ta; 3 - BUHTOBASI IIITAHTA;
4 - cBoOOIHAS IUTMHA; 5 - KOPEHb aHKepa

Pucynok 8.11 - Bunrosas mranra
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a - TIpM HETIPABUJILHOM MPOBEIEHUH MCTIBITAHUH (MCTIBITATENbHAS HAarpy3Ka: Pyl = Py + Rog + Ry He
COOTBETCTBYET (PAKTHUECKOMY TIPEAEILHOMY CONPOTUBIEHNIO aHkepa: Py® = Ry); 6 - Ipu npaBubHOM
MPOBEICHUH UCITBITAaHNH (MCIIBITATENIbHAS Harpy3Ka Py COOTBETCTBYET (PAKTHUECKOMY IPEICIEHOMY
conporupienuto ankepa Pg?); 1 - noanopHoe coopyxkenue; 2 - KOpeHb aHKepa; 3 - IPU3Ma aKTHBHOTO

JIaBJICHUS HA 3Talle UCIBITAaHUH; 4 - MpU3Ma aKTUBHOT'O aBJICHUS Ha JTale OKOHYAHUS dKCKaBallly;

5 - OTMeTKa HCIIBITaHUI; 6 - OKOHUATesIbHAs OTMETKA 3KCKaBalMH; / - OTBEPCTHUS B 3aKJIaTHO JeTasy;
8 - mactukoBast o6osiouka; Py¢" - JommycTUMas pacyeTHas Harpy3Ka Ha aHKep IPpY HeNpPaBHILHOM MPOBEICHUH
ucnbITanui; P - nomycTMas pacueTHas HarpysKa Ha aHKep IIPH MPABHIILHOM IPOBEIAEHHH MCTILITAHHIA;
Rur - compoTuBieHye aHkepa, 00yCIOBICHHOE OIMUPAHUEM LIEMEHTHOTO TeJla Ha MOAIOPHOE COOPYKEHHE;
Ros - conpoTuBienne cBOOOTHOM IITHHEI aHKepa; Ry - hakTHIeckoe COnpoTHBICHNE aHKEpa,
repeiaBaeMoe 110 TPYHTY

Pucynok 8.12 - Cxema peanu3auu MpeeIbHOTO COITPOTHUBIICHHUS aHKepa

8.6.15 IlpoexTupoBaHME aHKEPHBIX KOHCTPYKIHUH C TATaMu CIEQyeT BbINOIHATS,
pacnonaras taru Ha riyouse 0,5 - 1,0 M oT moBepxHOCTH 3eMiId (0T paboueil IO IK1 ) TAKUM
00pa3oM, 4TOObI OHM HE MEIIAJIN MPOBEICHUIO NAIbHEHIINX CTPOUTENBHBIX padoT U B TO XK€
BpeMsi TpeOOBAIM MUHUMAJIBHBIX 3aTPAT Ha CBOE YCTPOMCTBO (CM. prCcyHOK 7.12).

8.7 lomycTumble OTK/JIOHEHHS TNOANMOPHBIX COOPYKEHHH M  YACPKHBAIOIIMX
KOHCTPYKIHUI

8.7.1 IIpu mpOoeKTUPOBAHUH U pa3MEIIEHUH Ha TUIOMIAIKE MPEANoIaraéMoro CTpOUTEIbCTBA
MIOJIMTOPHBIX COOPYKEHUH HEOOXO0TMMO YIUTHIBATH KX BO3MOKHBIC OTKJIOHEHHS OT TIPOSKTHOTO
MOJIOKEHUS TPU MPOM3BOACTBE paboT. HopmaTuBHBIE OTKIOHEHUS CleAyeT MPUHUMATh B
cootBerctBuu ¢ CII 45.13330 u Tadiumamu 8.3 - 8.5.

8.7.2 HopmaTuBHBIE OTKIOHEHHSI MOAMOPHBIX COOPYKEHHM, BBITOTHSIEMBIX B OTKPBITHIX
TpaHIIesX W KoTjoBaHax 1o 5.1.3, mepeuncienne a) (MacCHBHBIC, YTOJIKOBBIC IOIIIOPHBIE
CTEHBI), TOJDKHBI IPUHUMATHCS 110 TPEOOBAHUAM JEHCTBYIOIINX HOPMATUBHBIX JOKYMEHTOB Ha
MIPOU3BOJICTBO PA0OT IO COOTBETCTBYIOIIEMY THUITY KOHCTPYKIIUU (KaMEHHBIC, apMOKaMEHHBIE,
JKEeJIe300€TOHHBIE U T.1I1.).

HopMaTuBHBIC OTKIIOHCHHUS MMOAIOPHBIX COOPYKECHHH, yCTpauBaeMbIX B rpyHTe 1o 5.1.3,
nepevucienus 0) - ), cieayer npuHuMars o tabaumnam 8.3, 8.4.

HpI/IMC‘{aHI/Ie - HpI/IBe,HGHHLIC B Ta6J’II/IHaX OTKJIOHCHUSA CICAYCT CYMMUPOBATD.

Tabnuna 8.3 - HopmaTuBHBIE OTKJIIOHEHHS MOANOPHBIX COOPYXKEHHH, MOTpyKaeMbIX
3a0MBKOI1, BIaBIMBaHNEM, BUOPOIIOTPYKEHUEM, 3aBUHYMBAHUEM, OypeHUEM

TToxazaTenn 3HaueHue 10nycKa
[PacrionoxeHnue 31eMEeHTOB NOJIOPHOTO COOPYKEHUS B IUIAHE:
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a) MEPIICHANKYIISIPHO OCH MOAIIOPHOTO COOPYKCHHUS +10 cm
0) BZI0JIb OCH TIOJITIOPHOTO COOPYIKEHUSI +20 cMm
CpeaHee OTKJIOHEHHE OT BEPTHKANM (M3MEpsieTCs OT BepXa J0 MPOEKTHOH OTMETKU
bKCKaBallUU TPYHTA):

2) BpeMEHHBIX OATIOPHBIX COOPYKEHUI He 6oxnee 1 %
6) TOCTOSHHBIX ITOAMOPHBIX COOPYKEHUH He 6omee 1 %
['1yOnHa 37IEMEHTOB ITOJIIOPHOTO COOPYKEHUSI:

4) OTKJIOHEHUS BepXa OT MPOCKTHOW OTMETKHU +20 cm

0) OTKIIOHEHWSI HU3a OT MPOEKTHOW OTMETKH +20 cm

8.7.3 TpeboBaHus K OTKJIOHEHHIO D3JIEMEHTOB BPEMEHHOM pACIIOPHOM CHUCTEMBI OT
IIPOEKTHOTO IMOJIOXKEHMSI HE IMPEABABIAIOTCS U JOJDKHBl YCTaHABIMBATHCS B KaXIOM
KOHKPETHOM CJIy4ae IO COIVIACOBAHMIO C IPOEKTHOW OpraHu3anue.

TpeboBaHMs K OTKIIOHEHHUIO 3JIEMEHTOB MOCTOSIHHOW PACHOPHON CHUCTEMBI OT MPOEKTHOTO
MOJIOKEHUSL CJlEeAyeT NIPUHUMATh COIJACHO CTPOMTENIbHBIM HOpPMaMm MPOEKTHUPOBAHUSA
KOHCTPYKLUH U3 COOTBETCTBYIOILIEIO MaTepraa.

Ta6nuna 8.4 - HopmaTuBHbIE OTKJIOHEHHS IOANOPHBIX COOPYKEHHUH, BBIOJHSIEMbIX
CIOCOOOM «CTEHA B TPYHTE», M3 OYPOBBIX CBail MIIM U3 TPYHTOIIEMEHTHBIX AJIEMEHTOB

ITokazatenp 3HaueHHe JIOMyCcKa
CmelneHue oceil MoJIMOPHOTO COOPYKEHUS B TJIaHE +3 cm
CpenHee OTKIOHEHHE OT BEPTHKAIM (M3MEPSIETCsl OT Bepxa /0 MPOSKTHOW OTMETKH
PKCKABaI[M IPYHTA):

) BPEMEHHBIX ITOIMOPHBIX COOPYKESHUH He Gonee 0,5 %
0) TOCTOSIHHBIX MOIMTOPHBIX COOPY>KECHHIMA He 6omee 0,5 %
TomnmuHa NOAIOPHOTO COOPYKEHUS:

a) cpemHss TONMIINHA +10 cm

0) oTHenbHBIC YIaCTKHU (HATUIBIBHI) +15 cm
["myOnHa 3J1€eMEHTOB ITOIMOPHOTO COOPY>KEHHMS:

4) OTKJIIOHEHUS BepXa OT MPOCKTHOW OTMETKH +10 cm

0) OTKIIOHEHHSI HU3a OT MPOEKTHOW OTMETKH +20 cM

8.7.4 HopMaTuBHEIC OTKJIOHEHHUS MTPH YCTPOKUCTBE TPYHTOBBIX aHKEPOB CIICTyeT TPHHUMATH
corytacHo Tabmure 8.5.

Tabnuna 8.5 - HopmaTHUBHBIE OTKJIOHEHUS MPU YCTPONCTBE TPYHTOBBIX aHKEPOB

ITokazarenn 3HaueHue I0nycKa
[TapaMeTpbl aHKEPOB (UTMHA TATH, JJTHHA KOPHS) +10 cMm
TO4YHOCTH YCTAHOBKH Ha TOUKY NPHIIOKEHHS Oypa 1o cornacoBaHMIO C MPOEKTHON OpraHU3anuei
[TonoxeHne ocu CKBaKHHbI +5°
/InameTp CKBayKMHBI +5 cm
['TyOMHa CKBaKMHBI +20 cM

9 Oco0eHHOCTH NPOECKTHPOBAHUS CTEH MOJBAJIOB
9.1 O0umue ykazanus

9.1.1 Hopmbl HAcTOAIIETO pa3ziena ciaeayeT coOoIaTh MpU MPOSKTUPOBAHUN HAPYKHBIX
CTCH ITOBAJIOB ¥ HECYIIIHX TIOIIIOPHBIX COOPYKECHHUM.

9.1.2 Pa3znuyaroT cienyroume TUIbI CTEH MOABaJIOB:

- CTEHBI IIO/BAJIOB, BBINOJIHSIEMBIE B TIPEIBAPHTEIHLHO pa3pabOTaHHBIX BBIEMKAX, C
NoCJIeyIOIIeH 00paTHO# 3ackinkoi (cM. pucyHok 9.1, a);

- CTEHBI ITOJIBAJIOB, BBHITIOJHSIEMBIC IMOBEPX BPEMEHHOTO WJIM IOCTOSHHOTO OTPaXKJICHHUS
KoTJIOBaHa (cM. pucyHok 9.1, 0);

- TIOCTOSTHHBIC OTPaXK/ICHUS KOTJIOBAHOB, SIBJISIFOIINAECS CTEHOM IMOJIBajia U yIeP KUBAIOIIHE
nepenaj rpyHTa B IEPUOJI CTPOUTEIBCTBA M IKCIUTyaTallui 00bekTa (cM. pucyHok 9.1, ).
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a - CTeHa IoJ[BaJIa B Ipe/IBapUTEIbHO pa3pabOTaHHOM BBIEMKE; O - CT€HA MOJIBajla MOBEPX OTPaXKICHUS
KOTJIOBaHa (BPEMEHHOTO MJIH MOCTOSHHOT0); 6 - IOCTOSIHHOE OIPayk/ICHHE KOTJIOBaHa, SIBJISIOIIEECS] CTCHOM
nojBana; 1 - obpaTHas 3ackinka; 2 - cTposiieecs 31aHue; 3 - CTeHa No/Bajia; 4 - MOANOPHOE COOPYKEHUE;
5 - mepekphITHE CTPOSINErOCs 3AaHuUs

Pucynok 9.1 - Tunsl cTeH noasanos

9.1.3 HapyxHble CTEHBI MOJBAJIOB CIEAYET PACCUUTHIBATH MO MPEACIbHBIM COCTOSHHUSIM
NEePBOM U BTOPOH IPYMI, C Y4ETOM TOPU30HTAIBLHOTO JaBICHUS IPYHTAa B COCTOSTHUU TIOKOSI U
BEePTHKAIBHON HArpy3Ku Ha cTeHy. [Ipu 3TOM NaBlieHue TPyHTA CO CTOPOHBI HU3KUX OTMETOK
(maccMBHOE JaBIIEHUE CO CTOPOHBI AKCKABAIMH IO MOJOM IOJBalia) CleAyeT MPUHUMATH
paBHBIM  HYTIO. VICKIIOYCHHWE COCTABJISIIOT TPOSKTHBIC CHTYAllMH, JIOMYCKAIOIINe
CYIIIECTBEHHbBIC TOPU30HTAIBHBIC IIEPEMEIICHUS CTEHBI MoiBaa (cM. 6.2.6).

9.1.4 BepTukalibHYI0 Harpy3Ky Ha CTEHY IOJIBaJia CJIEIYET OIpPEACNATh MO pe3yibTaTam
pacueTra KOHCTPYKIUI MPOEKTUPYEMOro 00bEKTa B COOTBETCTBUU C TEXHUYECKHUM 33/IaHuEM U
tpeboBanusimu CI1 20.13330 ¢ yueTom COOCTBEHHOTO BECa CTEHBI.

9.2 CteHbl NOABAJIOB

9.2.1 OrmpeneneHne BHYTPEHHHX YCUJIUW B CTEHE TOJBAJIa CJEIYET BBITIOIHSITH,
paccMaTpuBasi €€ Kak 4acTh KOHCTPYKIIMH COOPYKEHHUs, HArpyKE€HHYH TOPHU30HTAIbHBIM
JTABJICHHEM TPYHTA U BEPTUKAIBHOM Harpy3koi Ni OT IpOeKTHPYyeMOro 00beKTa (CM. PUCYHOK
9.2).

9.2.2 Pacyer cTeHbl mojiBaja CIJI€AyeT BBINOJHATH C YYETOM MOJATIIMBOCTH HECYIINX
KOHCTPYKIIUH TMPOEKTHPYyeMOro oObekTa. JlomyckaeTcs YacTHYHOE MOJEIHPOBAHUE
KOHCTPYKIIUH MPOCKTHPYEMOTO 00BEKTa C UCKITIOYCHHEM U3 pacdeTa HaJ3eMHOTO MM WHOTO
¢dbparmMeHTa Hecyleld CHCTEMBI, IPU ATOM HCKIIIOYaeMasi 4acTh HECYIIEH CHUCTeMbl 00bEeKTa
JOJKHA YYUTBIBATHCS €€ JKeCTKOCThIO M HArpy3KamH, MPUBEICHHBIMH K PACUYCTHBIM y3JIaM,
OOIINM JIJIS1 UICKJTFOYaeMOM B COXpaHsAeMON JacTel pacueTHON CXEMBI.
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1 - crena mogBaina; 2 - oOpaTHas 3aChIlKa; 3 - IUIATA T0JIa TI0ABANIA;
Pq - maBnenue oT HArpy3KH HAa MOBEPXHOCTH; Py - IaBJICHHE OT Beca rPyHTa

Pucynok 9.2 - PacueTHas cxema CTeHbI IoJBaj1a

9.2.3 'opu3oHTaIbHOE AaBICHHE TPYHTA OT COOCTBEHHOI'O BECa, BPEMEHHBIX M TOCTOSIHHBIX
HArpy30K Ha TOBEPXHOCTH M IOJ3EMHBIX BOJl CIIEAYET ONpEACNSATh B COOTBETCTBHH C 6.2
AQHAJIOTUYHO MACCUBHBIM U YTOJIKOBBIM IOJANOPHBIM CTEHAM C YYETOM JIOTOJIHUTEIbHON
HArpy3Ky OT YIUIOTHEHHS 00paTHOMU 3achkInku (cM. 6.3.6) u B coorBercTBuu ¢ 9.1.3.

[Tpy Hanuuuu B 30HE, OKA3bIBAIOLICH BIMSIHHME HA CTEHY I10/1Baja, aBTOMOOWIBHBIX WU
JKENE3HBIX JIOPOT pacdeT TOPH30HTAIBLHOTO JIABJICHUS CIIEAYeT BBIMONHATH C YYETOM
TpeboBanuil pazaena 10 HacTosIIEro CBOJA IPABUIL.

9.2.4 CreHbl TOJBAIOB CJIENYET pa3neiaATh AeHOPMAIMOHHBIMH M TEMIIEpPaTypHO-
yCcaJOYHbIMH 1IBaMH. PaccTosiHre MEX Ty [IBaMU CIIEAYeT IPUHUMATh:

- JUTSL CT€H TI0/IBAJIOB, TIOABEPTAIOINXCS TIONEPEMEHHOMY BO3JICHCTBHIO MOJIOKUTEIHHBIX U
OTPHILIATENIbHBIX TEMIIEPATyp, - aHAJOTMYHO MACCHUBHBIM U YTOJKOBBIM IMOJIOPHBIM CTEHAM
(cm. 6.3.11);

- Juld CTeH TIOJBajJOB, HE IO/IBEPralolIMXCcs TMONEPEMEHHOMY BO3ACHCTBUIO
MIOJIOKHUTEIPHBIX U OTPHUIIATENBHBIX TEMIIEPATYp, PACCTOSHUE MEXKAY Ae(POPMANMOHHBIMHA U
TEMIIepaTypHO-yCaJOUYHBIMU ILIBAMHU OIpEJeNseTcsl pacueToM; 0Oe3 pacdera JOMyCKaeTcs
NPUHUMATh PAcCTOSHUE MEXIy TEeMIIepaTypHO-yCaJOUYHbIMH IIBaMHU He Oonee 60 M s
MOHOJIUTHBIX U 120 M 1 COOPHBIX M COOPHO-MOHOJIMTHBIX KOHCTPYKIIMH MOJIBAJIOB.

9.2.5 llpm HaIMYMKA TPYHTOBBIX BOJ CTEHBI TIOJBAJIIOB JOJDKHBI OBITh 3alHIIEHBI
ruzpousonsiuel B coorsercTBuM ¢ TpedoBanusamu CII 71.13330, ecnu B TEXHUYECKOM
3aJJaHAH Ha MMPOEKTUPOBAHKUE HE OrOBOPEHO MHoe. [Ipr HEeOOXOAMMOCTH CIIelyeT yCTpanBaTh
JPEHaX! O] TI0JIOM WJIM MO EpUMETpy MOoJBaa.

9.2.6 ObpaTHy!O 3aCBINKY Ma3yX KOTJIOBaHa CJIEIYET MPOU3BOIUTH TAKMM 00pa3oM, 4TOObI
HE BbI3BaTh CMEILEHHE COOPYKEHHUS OT MPOEKTHOIO IMOJIOKEHUS IMOJ JeHCTBUEM JIaBJICHUS
00paTHO¥ 3aCHITIKH.

9.3 OrpaxaeHusi KOTJI0BAaHOB

9.3.1 Ilpu OTCYTCTBUM CIIEIUAIBHOIO 0OOCHOBaHHUS BPEMEHHOE Orpa)k/IeHHE KOTJIOBaHa,
3aKpBhITOE TOCTOSIHHOW CTEHOW IMOJBAJIBHOM YacTH MPOEKTUPYEMOro OOBEKTa, HE CIelyeT
YYHUTBIBATH IPU pacyeTe 3TOM IOCTOSHHOW CTEHbI NOJBAJIBHOW 4YacTH. ['Oopu3oHTampHOE
JlaBJIeHWEe Ha CTEeHY IojBajia CJeAyeT ONpEeIeNsiTh B COOTBeTCTBUM ¢ 9.2 06e3 yuera
KOHCTPYKIUHU OTPAKIACHUS KOTJIOBaHA.

9.3.2 TlocTosiHHOE Orpa)<ICHUE KOTJIOBAHA, 3aKPHITOE MOCTOSHHOM CTEHON IOABAIBHOU
Y4acTH MPOEKTHPYeMOoro o0beKTa (cM. pucyHOK 9.1, ), momrycKaeTcss IPUHUMATD B pacyeT JJis
CHW)KEHHsI BHYTPEHHMX YCWJINH B IIOCTOSIHHOW CTEHE IMOABAJBbHOM dacTu. B 3TOoM ciydae
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OTpaXJIcHUEe KOTJIOBaHA M CTCHY IIOJIBaja CIIEJyeT pacCMaTpUBaTh KaK IBE OTIECIBHBIC
u3rubaemple (MM CKATO-U3rndaeMple) OalIkM CO CIUIOMIHBIMHU YIPYTUMH CBS3SIMH 1O BCEH
BBICOTE, IEPEAIONIMMHU TOJIbKO HOPMAIBHYIO K CTEHE COCTABJISIOIIYIO HArPY3KH (CM. PUCYHOK
9.3, 6). KacarenpHyr0 COCTaBIIAIONIYIO HATPY3KU (TPEHUE MEXKAY CTCHaMH), 32 UCKIIIOUCHHEM
CrenruanbHO 000CHOBAHHBIX CIy4aeB, pEKOMEHIYETCsl IPUHUMATh paBHOU HYIO. JKecTKocTh
CBSI3eH cleyeT Ha3HayaThb B COOTBETCTBHHM C JKECTKOCTBIO MarepHuaja 3alojJHECHUs
(TEOTEKCTHIIb, THAPOU3OIIAIUS, YTCIUIUTENh W T.I.), MPU STOM JIOMYCKAeTCsS YYUTHIBAThH
npeaBapuTeNbHOe 00KaTHe MaTepuaja 3aloJIHEHUs MMOJ JaBIeHUEM OCTOHHOW CMecH Npu
3aJJMBKE MOHOJIMTHBIX HaPY)KHBIX CTEH T10/BaJIA.

9.3.3 PacueT NOCTOSHHOTO OrpaX</I€HUs KOTJIOBAHA CJIEAYET BBIIOJIHATH JUIS IBYX CTaaui
paboThI COOPYKECHUS:

- JUTSL CTJIM CTPOUTEIHCTBA - COTIACHO 6.4;

- JUTSL CTJIM SKCIUTyaTaluy - coryiacHo 9.2 ¢ BBEJICHHEM JIOMIOJHUTEIBHBIX CBsI3€i (01mop)
B YPOBHSIX NMEPEKPHITUH U 1oJ1a ((PyHIaMEHTHOM TUIUTHI) TTOBAJIA.

PacueT creHbl MojBalia ClIeAyeT BBIMOIHAT COrylacHO 9.2.

9.3.4 PacnpeneneHue BHYTPEHHHUX YCHIIMHA MEXIY OTPa)XJICHHUEM KOTJIIOBAHA U CTEHOM
MOJIBAJIA CJICIIYET ONPEACIISATH MO Pe3yaIbTaTaM MOITAITHOTO YHCICHHOTO pacyeTa KOHCTPYKIIUU
OTpaKJICHUS KOTJIOBaHA COBMECTHO CO CTEHOM mojBaiia ¢ yuerom 9.3.5.

JlomyckaeTcsi  paclpelielieHue  BHYTPCHHHUX — YCWJIMH —~ MEXKAY  KOHCTPYKIHSIMH
MIPOTMTOPIIMOHAIILHO UX JKECTKOCTSIM ¢ yuerom 9.3.5.

IIpumeuanue - CrnenyeT y4HTHIBaTh, YTO C yBEJIHUEHHEM IpoJieTa (BEPTHKAIBHOIO PACCTOSHHUS MEXKIY
OlopaMH CTEHBl IOf[Bajla, HANpUMEp MEXIy IUIMTaMH TEPeKpBITHIl) yBEIUUMBAETCS JONS HArpys3Ky,
IPUXOAAIIAsCSA HAa CTEHY IOBaJla, U YMEHBIIAETCS N0JIA HArpy3KH, NIPUXOAAIIAsAC] HAa OrPaKICHHE KOTJIOBAHa,
3a CUET yBEINYEHHS eT0 Ae(hOpMAITHi.
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@ - BOJIOTIPOHUIIAEMOE OTPAXKICHNE; 6 - BOJOHEIIPOHUIIAEMOE OTpaxieHne; 1 - cTeHa nojBana;
2 - IOJTIOPHOE COOPYKEHUE; 3 - YIPYTHE CBSA3H; py - IMIOPA TOPU3OHTAIHLHOTO IaBJICHHS OT Beca
TPYHTa ¥ HArPy30K Ha MOBEPXHOCTH; (w - AMIOpa TUAPOCTATUYECKOTO 1aBICHUS BOJbI

Pucynok 9.3 - Cxema pacnpeneneHus JaBIeHUs MKy OIpaKI€HUEM KOTIOBaHa
U CTEHOM MoJBajIa

9.3.5 Ilpu HaMM4YMK HA y4aCTKE CTPOUTENIHCTBA MOA3EMHBIX BOJ, a TAK)KE MMOBEPXHOCTHBIX
BOJl, KOTOpbIE NOTEHIMAIBHO MOTYT 3alOJHUTh MPOCTPAHCTBO MEXKIY OrPAKICHUEM
KOTJIOBaHA M CTEHOW MOABATHHOM YACTH, KOHCTPYKIIMIO OTPAXKICHHS KOTJIOBaHA CIEAyeT
paccMaTpuBaTh Kak BOJOIPOHMUIIAEMOE COOpyKeHHe. B 3ToM ciydae TOpHU3OHTaIbHOE
JIaBJICHUE TTOJI3€MHBIX BOJI CJIETYET MOTHOCTHIO MPUKIIAIBIBATh K CTEHE IMOBATBLHOMN YacTH (CM.
pucyHnok 9.3, a). MckiroueHne coCTaBIsIOT CrielnaibHO 0OOCHOBAHHBIE CIIyYan U MPOCKTHHIS
pElIeHUs, TapaHTUPYIONIHME BOJOHETPOHUIIAEMOCTh KOHCTPYKIIMHM OTPaKJICHHsI KOTJIOBaHa
(cM. pucyHok 9.3, 6).
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9.3.6 PacdeT mMOCTOSIHHOTO OTpaKICHUSI KOTJIOBAaHA HAa BEPTHUKAJIBHYIO HArPY3Ky CIEIyeT
BBIIOJIHATE cornacHo 6.4.15.

9.3.7 IIpoekTupoBaHME MOCTOSTHHOIO OrpaXkJACHUsA KOTJIOBaHA, SBIAIONIEIOCS CTEHOMH
MOJIBajia ¥ BBIMOJIHSAIOMIETO (DYHKIIUIO 3alIUTHI OT MOA3EMHBIX BOJ, CJIEAYET BBIMOIHATH C
y4eToM TpeOOBaHMI 110 BOJOHENPOHHUIIAEMOCTH, YCTAaHOBJIICHHBIX B paszaene 8, eciu
TEXHUYECKUM 3aJJaHUEM HE MPETyCMOTPEHO UHOE.

10 OcoOGeHHOCTH MPOEKTHPOBAHUSA MOANOPHBIX CTE€H TPAHCIIOPTHBIX COOPYKEHUI

10.1 IloamopHble CTEHbI TPAHCHOPTHBIX COOPYKEHUM CIIEJyeT NpPOEKTUPOBaTh B
cootBeTcTBUU ¢ TpeboBanusmu CIT 22.13330, CIT 35.13330, CI143.13330, CIT 46.13330, CIIT
120.13330, CIT 122.13330, a Tak»Ke HACTOSIIETO pa3/ea.

10.2 MecronosoxeHue MOANOPHBIX CTEH W UX KOHCTPYKLIHUU HEOOXOAMMO BBIOMpATh HA
OCHOBAaHUU TEXHUKO-3KOHOMMUYECKOIO CPAaBHEHHMS BO3MOXXHBIX BapHUaHTOB C YYETOM
re0JIOTHYECKHX OCOOCHHOCTEH yyacTKa CTPOUTEILCTBA U peibeda MmecTHOCTU. KoHCTpyKIus
MOJIOPHBIX CTEH TPAHCIOPTHBIX COOPYKEHHH JODKHA oOecreduBaTh O€30MacHOCTh W
OecriepeboHOCTh HOPMaJILHOTO JBUKEHHS TPAHCIIOPTA Ha BECh CPOK CITYKOBI COOPYKEHHUS, a
TaK)K€ BO3MOXKHOCTb €€ PEMOHTa W HAaUMEHBIIYIO TPYAOEMKOCTh COJEp)KaHUs B IpoLecce
JKCILTyaTaIuu.

10.3 [loanopHble CTEHBI, COOPYkKAEMbIE€ B HACEJIEHHBIX IIYHKTAX, CIEAYET IPOEKTUPOBATH C
Y4€TOM apXUTEKTYPHBIX OCOOCHHOCTEH ITHX MYHKTOB, 00eCcTeYnBasi MUHUMAIbHO BO3MOYKHOE
BIIMSIHAE Ha CYIIECTBYIONIYIO 3aCTPOWKY, KOMMYHHKAIIUU M JIpyTUe OOBEKTHI TPAHCIIOPTHON
UH(GPACTPYKTYPBHIL.

10.4 TIloagmopHble CTEHBI B MeECTaX HWHTEHCUBHOTO JBWIXKEHHUS >KEJIE3HOJIOPOKHOTO
TPAHCIIOPTA CIEAYET IPOEKTUPOBATH C YIYETOM BO3MOKHOTO H3MEHEHHS CBOMCTB TPYHTOB MPHU
JTUHAMUYECKUX TPAHCIOPTHBIX Harpy3kax. Bo3MOXHOCTh M TapameTpbl 3TUX H3MEHEHHM
CIIeyeT OMpPENeNsTh MPU HCIBITAHUU TPYHTOB C YYETOM OIHOBPEMEHHOTO MPHUIIOKEHHS
CTaTMYECKUX HArpy30K U AMHAMUYECKUX BO3/EHCTBUU.

10.5 B mecrax, rae nmpeaycMaTpuBaeTcs IBUKEHHE MEMIEX0/I0B, TOAMOPHBIE CTEHBI CIeIYeT
IPOEKTUPOBATh C OTPAKIACHUSIMH U TpOTyapamu. BbIcOTy orpakaeHus ciaenyeT Ha3HauaTh C
yuetoM TpedoBanuii CII 43.13330.

10.6 OOpaTHYIO 3aCHINKY IMa3yX MOJMOPHBIX CTEH CIEAYET MPOBOAUTH MPEUMYIIIECTBEHHO
MECTHBIM IPYHTOBBIM MaTEpHaOM, 32 UCKIIOYCHUEM TSDKEIBIX U TUIACTUYHBIX TJIHH, a TaKXKe
TPYHTOB, COJIEp)KAIIUX OPraHUYECKHE U PacTBOPUMBIE BKItoueHus Ooisee 5 % mo Becy. [lpu
BBICOTE 3aChINIKH O0Jiee 5 M ceIyeT MpelycCMaTpuBaTh OMBITHOE YIUIOTHEHHE TPYHTOB. Pacuet
JTABJICHUS 3aCHITKH CIIETyeT BBITOIHATH ¢ ydeTom 6.2.10.

10.7 TloBepXHOCTh MOAMOPHBIX CTEH, OOpalleHHas B CTOPOHY 3aChINKH, OJKHA OBITH
3alllMIIeHa TUAPOU3OJISALMEH, €CIM HHOE HE YCTAaHOBJIEHO TEXHMYECKMM 3a/laHueM Ha
MPOEKTUPOBAHUE.

10.8 J1y11 MaCCUBHBIX M YTOJIKOBBIX IMOATNIOPHBIX CTEH CO CTOPOHBI MO/NIOPA TPYHTA CIETYET
npelycMaTpuBaTh YCTPOMCTBO MPUCTEHHOTO IpeHa)ka W3 KamHs, MeOHs WM TpaBusd. B
MOJMOPHOI cTeHEe He MeHee YeM uepe3 6 M B IJIaHe JOJIKHBI ObITh MPETYCMOTPEHBI OTBEPCTHS
JUTSL BBIMTYCKA BOJBI U3 JpEHa)xa, B MECTax BO3MOXKHOTO cOopa aTMoc(hepHBIX BOJ CIEAyeT
npeaycMaTpuBaTh X OTBOJ B BOJOOTBOIHOM KioBeT (cM. 6.3.13).

10.9 Tlpu mpoeKTUpPOBaHUM MOAMOPHBIX CTEH AJS ANEKTPUDUIUPYEMBIX YUaCTKOB TOPOT
cleyeT MpeaycMaTpuBaTh BO3MOXKHOCTh YCTAHOBKHM OIOP KOHTAKTHOM WJIM OCBETUTENIbHOMN
CeTH (Hampumep, MyTeM YCTPOMCTBA B KOHCTPYKIUSAX MOATMOPHBIX CTEH CIEIUATBHBIX HHII,
KOHCOJICH WJIA YIIUPEHUH ).

10.10 [Ina ymobcTBa ocMOTpa M 3KCILTyaTallMOHHOTO OOCIYKUBAHUS y MOJAMOPHBIX CTE€H
BbICOTOM 3 M 1 GoJiee HEOOXOAMMO YCTPauBaTh CXO/bI 10 KOHIIAM CTEH U B IPOMEKYTKE Yepes
kaxJpie 100 M, eciiu HHOE HE YCTAHOBJIEHO TEXHUYECKUM 3a/IaHMEM Ha MPOEKTUPOBAHUE.

10.11 MaccuBHbBI€ WU YTOJIKOBBIE MOAMOPHBIE CTEHBI TPAHCIIOPTHBIX COOPYKEHUH CIIETyeT
pa3nenarsb aedopMaMOHHBIMU MIBaMU coriacHo 6.3.11.
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['nOkue moAnopHbIE CTEHBI TPAHCIOPTHBIX COOPYKEHHM, BBIIIOJIHAEMbIE CLIOCOOOM «CTEHA
B TPYHTE», a TaKXKe W3 KacaTelbHBIX WM CEKYIIUXCS CBai, HE TPEOYIOT YCTpOWCTBa
nehOpMalMOHHBIX MIBOB (LIBAMU SIBJISIFOTCS CTHIKM MEXKAY 3aXBaTKaMU HIIM 3JIEMEHTaMHU
HOJAINOPHOTO COOpYXeHMs1). VIcKiltoueHue MOryT COCTaBJISITh Cllydyau, OOYCIIOBJIEHHbIE
TEXHOJIOTMYECKMMH OCOOEHHOCTSMU TPAHCIIOPTHOTO COOPYKEHUs (Hampumep, TpeOOBaHUSIMU
0 3alIUTE OT MPOTEUEK MMOJ3EMHBIX BOJI).

10.12 Pacuer noanopHbIX CTEH TPAHCIIOPTHBIX COOPYKEHUH CIIEAYET BBIOIHATh COTJIaCHO
pazzgeny 6. s mOCTPOSHHS SIIOP JIOMOJHUTEIFHOTO OOKOBOTO JIABJICHUS Ha TOATIOpPHBIC
COOPYKEHHsSI HOPMATHBHBbIC 3HAYCHHS BPEMEHHBIX Harpy3okK (M COOTBETCTBYIOUIME WM
KOA(UITMEHTHI HAJICKHOCTH) OT IMOJBMIKHOTO COCTaBa aBTOMOOWIIBHBIX, KEIE3HBIX JOPOT,
HAJ3E€MHBIX JIMHUM METPOIOJINTEeHa, TpaMmBas W IEUIEXOJOB, PACIOJIOXKEHHBIX BOIM3U
MOAMOPHON cTeHbl, cienyer onpenenste coriacHo CII 35.13330. Harpysky cienyer
MPUKIAIbIBAaTh TaKUM 00pa3oM, 4YTOOBI €€ BO3ACHCTBHE Ha MPOEKTUPYEMOE MOANOPHOE
COOpyXeHHe ObUTO HanOoJee HeOIaronpPUsITHBIM CTOYKU 3PEHUS MPOYHOCTH M YCTOMYHUBOCTH
MOJIMIOPHOTO COOPYKEHUS.

11 Oco0eHHOCTH NPOEKTHPOBAHMSA NOANOPHBLIX COOPY:KeHHH B crHenu(pUYeCKHUX
YCJIOBHUSIX

11.1 Oco0eHHOCTH NPOEKTUPOBAHHUS MOJANMOPHBIX COOPYKEHMHl B CelicCMUYeCKHX
paiionax

11.1.1 Ha nnomiankax ¢ CEMCMHYHOCTBIO 6 OasioB M MEHEE IMOAIOPHBIE COOPYKEHUS
clleZlyeT MIPOeKTUPOBaTh 0e3 yuera ceCMUUECKUX BO3AEHCTBUI, €CIIM MHOE HE YCTaHOBJICHO B
TEXHUUYECKOM 3aJaHuM Ha mpoekTupoBaHue. lloanmopHele coopykeHus, BO3BOAMMBIE Ha
IUIOINAAKaX CEHCMUYHOCTBIO 7 GaJIJIOB M BBILIE, CIEAYET IPOEKTUPOBATh B cooTBeTCTBUHU € CII
14.13330. PacyerHasi CeHCMHYHOCTH Ui pacuyeTOB Ha TIEPHOA OKCIUTyaTallMH JIOJDKHA
IOPUHUMATbCS COOTBETCTBYIOIIEH IMPOEKTHOMY 3€MJICTPSICEHHIO, €CIM B 33JaHuM  Ha
IIPOEKTUPOBAHNUE HE YKA3aHO MHOE.

HeobxonuMocTe pacueTa MOANOPHOTO COOPYXKEHHMsI Ha TEpHOJ] CTPOMUTENbCTBA U
COOTBETCTBYIOIIasl pacyeTHass CEHCMUYHOCTh JIOJDKHBI YKa3bIBaTbCsl B 3aJaHUU  Ha
npoekTrpoBaHue. [Ipu He06X0AMMOCTH TAKOTO pacyeTa U OTCYTCTBUU CBEJICHUMN 110 pacueTHON
CEHCMUYHOCTH JIOIIyCKAeTCs NMPUHUMATh 3HAYEHUS CEHCMHMUYECKMX BO3JEHCTBUI Ha NEPUOJA
cTpouTenbeTBa Ha ypoBHE 50 % celicMUYeCcKMX BO3JEHCTBUI Ha EPHOJ, DKCILTyaTal1H.

11.1.2 TIpoekTrpoBaHue MOANOPHBIX COOPYKEHUH C YUETOM CEHCMHYECKHX BO3EHCTBHI
CJIEyeT BBINOJHATH HAa OCHOBE pAacyeToB IO MPENEIbHBIM COCTOSHUSAM IIEPBOM TPYIIIHI,
yka3aHHbIM B 6.1.12, Ha ocoboe coueranme Harpy3ok B coorBercTBuu ¢ CII 22.13330 u CIIT
24.13330. VicxonHble JaHHbIE Ul pacdeTa MOJANOPHOTO COOPYXKEHHUS CleqyeT NMPUHUMATh C
yuetom 6.2.

11.1.3 Pacuer nmoAmnoOpHBIX COOPYKEHHH C YYETOM CEHCMUYECKOIO BO3IECHCTBUS CIELYET
BBIMOJHATh B paMKaxX KBAa3HUCTATUYECKOM 3aJaud WJIM B paMKax JUHAMUYECKOW 3aJauu C
HCII0JIb30BAaHUEM aKCEJIEPOrpaMM 3EMIIETPSICEHUI.

11.1.4 Ilpu wHCHONB30BaHMM KBA3HCTATMYECKUX PACUYETHBIX CXEM YCKOPEHHE TIpyHTa
clelyeT NPUHUMAThb KaK TOPU30HTAJIBHO HAIPABIEHHBIM, TaK W C HAKJIOHOM BEKTOpa
CECMUYECKOT0 BO3/ICMCTBHS K TOPU3OHTAIIBHON INIOCKOCTH 1o/ yriioMm 30°.

11.1.5 ITpu ucnonp30BaHUM KBa3UCTaTUUYECKUX PACUETHBIX CXEM JOIYCKAeTCsl IPUHUMATh
TOPU3OHTAILHOE YCKOpeHHe TpyHTa paBHbIM mpomsBeneHno Ko-Ki-4. Ceiicmudeckoe
YCKOpeHue TIpyHTa A YCTAHaBIMBAETCS 10 PACUYETHOM CEHCMUYHOCTH IIJIOLIAAKH
CTPOUTENBCTBA, a KOdPuiueHT Ko - B 3aBUCUMOCTH OT Ha3HAUYEHHUS TIOJIIOPHOTO COOPYKEHHS
u ero orBeTcTBEHHOCTH B cooTBeTcTBUU ¢ CII 14.13330. Koadpduuuent Ki, yuutsiBaromumi
JIOTTyCKaeMble TTOBPEXKICHUS MTOAIIOPHOTO COOPY>KEHHUS, IIPU OTCYTCTBUU JTAHHBIX TOITYCKAETCs
npuanmath K = 0,5.
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11.1.6 Ha nmomaakax, ciokeHHbIX TrpyHTamu kareropui III u IV mo celicMuueckum
CBOWCTBaM, HEOOXOAMMO MpeayCMaTpUBaTh MEPONPUATHUS IO YIYYLICHHIO CTPOHUTEIBHBIX
CBOICTB IpPyHTOB OCHOBAHMS MOAIOPHOT'O COOPYKEHHS 10 Hayana CTPOUTEIbCTBA.

11.1.7 Ucnonp30BaHue B Ka4yeCTBE OCHOBAHMUI MOJAINOPHBIX COOPYKEHUM, BO3BOJUMBIX B
ceiicMHuUecKUX palOHAaX, BOJOHACBHIIIEHHBIX TPYHTOB, CHOCOOHBIX K JUHAMHYECKOMY
Pa3KKEHUIO, JOMYCKAeTCsl TOJIBKO C IIPEIBApPUTEIbHBIM IIPOBEIECHUEM CIIELUAIbHBIX
MEPONPUITHI M0 YITYYIICHHUIO CTPOUTENIBbHBIX CBOMCTB I'PYHTOB OCHOBaHUS. BO3MOXXHOCTDH
JMHAMHUYECKOI0 pa3KUKEHHsI BOJIOHACBILIEHHOI'O TPYHTa OLIEHUBAIOT B cooTBeTCTBUM ¢ [ OCT
P 56353.

11.2 OcoGeHHOCTH IPOEKTHPOBAHMS ITPOTHBOONOJI3HEBBIX COOPY/KEHU I

11.2.1 Tlpu HEOOXOAUMOCTH TIOBBIIICHUS YCTOWYMBOCTH OIIOJ3HEBBIX CKJIOHOB
MPEANOYTEHUE CIeAYyeT OTJaBaTh CIOCOOAM MOBBIIEHUS YCTOMYMBOCTH, OCHOBaHHBIM Ha
CO3IaHUH PALIMOHAIBHOTO MPOGUIIs CKIOHA ITyTEM €ro BBINOJAKUBAHUS U TEppacHUpOBaHUS,
peryaupoBaHus CTOKA TOBEPXHOCTHBIX BOJ U T.II.

11.2.2 Ecnu BbINONaKUBAHUE M TEPPACHPOBAHHME CKIOHOB HEBO3MOXXHO B YCIOBHSX
paccMaTpuBaeMoro 00bhEeKTa WIIM HE IPUBOJIHUT K TPEOYyEeMOMY pe3ylbTaTy, IPOCKTOM CIICTyeT
MpelycMaTpuBaTh YCTPONCTBO MPOTHUBOOIOJ3HEBBIX COOPYXKEHHI, B KaueCTBE KOTOPBIX
clenyeT NMPUMEHSATh aHKEPHBIC KPEIUJICHUS, MACCHUBHBIC, YIOJIKOBbIE M THMOKHE TMOATOPHBIC
CTEHBI, 3aKpPEIUICHUE TPYHTOB U MX KOMOMHAIIHH.

11.2.3 IlpoekTupoBaHuE MPOTUBOOIOJI3HEBBIX TMOIMOPHBIX COOPYKEHUM CIeayeT
BBIMONHATH B cooTBeTcTBUU ¢ CII 116.13330, yuuThiBas TpeOOBaHUS HACTOAIIETO CBOJA
paBuJL.

[Ipumeuyanue - ['padoaHamuTUUECKHE METOIBI OCTPOCHHS S0P aKTHBHOTO JaBJICHHs, MPUBEICHHBIC B
paszene 6, He yYUTBIBAIOT 3HAUEHHE OMOJI3HEBOTO JABIICHUS.

11.2.4 Tlogbop mapamMeTpoB NPOTHUBOOIOI3HEBBIX COOPY)KEHUH BBINOJHIETCS Ha
OCHOBaHMHU pacuyera oOmed M MecTHOH ycroilumBocTu ckiIoHOB cornacHo CII 116.13330.
Kpurepuem obecrieuenus TpeGyeMoii CTeNeHN HaIe)KHOCTHU SBJISIETCS YaCTHBIN KO3 (UIIMEHT
MOJIeTH - KOOPHUIUESHT YCTOHYHBOCTH Kst.

11.2.5 PacuerHblii KO3(pUIMEHT YCTOHUMBOCTH OIIOJ3HEBOTO CKJIOHA COBMECTHO C
coopyxeHueM Kst crieryeT HaXOUTh Kak MUHUMAIIbHOE U3 BCEX 3HAYCHUH, TONYYCHHBIX IS
BCEX BO3MOJKHBIX ITOBEPXHOCTEH cKonbkeHus. KoaddurmeHt yeroitunBocTr Kst 101KeH OBITH
Oosiee WM paBeH HOPMHUPOBAHHOMY JIOITYCTHUMOMY 3Ha4eHHIO [Kst], onpenensieMoMy coriacHo
CII116.13330.

kst > [Kst]. (11.2)

B cnydae pacnosnoxeHus BOJIM3HM IPOEKTHPYEMOrO MOJINOPHOIO COOPYXKEHHS APYroro
COOpY’KEHUS WIIM 00beKTa HHPPACTPYKTYpPHI CIEAYET pacCCMAaTPUBATh BO3MOKHbBIE MEXaHU3MBI
MOTEPU YCTOMYMBOCTH C yYETOM COOTBETCTBYIOLIEH Harpy3kd Ha OCHOBAHHE M YaCTHBIX
KO3 PUIIMEHTOB HAICKHOCTH 10 Harpy3KaM OT 3TOTO COOPYKEHHsI, ONPEAEIISIEMbIX COTJIACHO
6.2. Jlomyctumblie 3HaueHus [Kst] A1 TaKMX MPOCKTHBIX CUTyalWil ClieAyeT Ha3HA4aTh B
3aBHCUMOCTH OT YpPOBHS OTBETCTBEHHOCTH OJIM3JIKAIIETO COOPYXKEHHS MM OObeKTa
uHppacTpykTypsl. C y4yeToM 4YacTHBIX KO3()(UIIMEHTOB HAJAEKHOCTU MO OTBETCTBEHHOCTH
TOTO  COOpPYXKEHHMS WM O00beKTa HMH(PPACTPYKTyphl IOBEPXHOCTH  CKOJIbKECHHUS,
3aTparuBarollue COOPYKEHNE, MOTYT OKa3aThCsl HANOO0JIee ONTACHBIMH.

11.2.6 HaxoxnaeHue Kod(pQHUIMEHTA YCTOHYMBOCTH Kst MOXET TPOBOIUTHCS Kak C
UCIIOJIb30BaHUEM METOJIOB TEOpUU TMPEAeNIbHOTO paBHOBecHUs (C pa30MEHHEM MPU3MBI
OMOJ3aHUSl HAa OTCEKHM), TaK M YIPYroIJJACTUUYECKUMH pPACYETAMH METOJIOM KOHEUYHBIX
AJIEMEHTOB C UCIOJIb30BAHUEM METO/Ia CHH)KEHUSI IPOYHOCTHBIX XapaKTEPUCTHK.

11.2.7 B pacuerax yCTOMYMBOCTH, OCHOBAHHBIX Ha TEOPHM IPEAEIBHOTO PaBHOBECHS,
ClIeZlyeT paccMaTpUBaTh CXEMY CMEILEHHsI HEKOTOPOIl YaCTH MaccHBa IPYHTA 110 TOBEPXHOCTH
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CKOJIb)KEHHS, Ha KOTOPOH KacaTelbHbIC HANPSDKCHUS JOCTUTAIOT 3HAYCHHH MpeIelIbHOM
CIBUTOBOM Mpo4yHOCTU. [IpM 3TOM ciedayeT HCClenoBaTh PAaBHOBECHE CJBHUTAEMOM YacTH
MAacCHBa, OIPAaHMUYCHHOIO OTOH MOBEPXHOCTHIO. ['PYHTOBBIH MaccWB, OIrpPaHHYCHHBII
HIOBEPXHOCTBIO CKOJIB)XEHHUS, CIIEAYeT pacCMaTpUBAaTh KAaK TBEPIOE TEIO WM HECKOJIBKO
TBEPIBIX TeN (OTCEKOB), CIBUIAEMbIX OJHOBPEMEHHO. B 3aBHCHMOCTH OT Mpe.IojiaraeMoro
MEXaHM3Ma Pa3pyIICHHsS MOTYT PaCCMaTPUBATHCS TIOBEPXHOCTH CKOJIBKCHHUS pa3HOU (HOPMBIL:
IUIOCKHE, KPYIIOUMIHHAPHICCKUE, B BUJIC JIOTapH(MMHUECKON CIUPAIN UK 00JIee CIIOXKHBIC.
rpaHI/ILU)I MCKAY OTCCKaMU CJIICAYCT IPUHHUMATh BEPTUKAJIbHBIMU UJIW HAKJIIOHHBIMH.

Ecnu rpyHTOBBIN MacCHB, ClArarolliil CKJIOH, OTHOCHTEIILHO OIHOPOJCH M U30TPOIICH, TO
AOIMYCKACTCA MPUHHUMATh INNIOCKUC HWJIM KPYTJIOMUIMHAPUYCCKUE NTOBECPXHOCTU CKOJIBLKCHMUA.
[Inockue WM  KPYIJIOLMIMHAPHYCCKUE IIOBEPXHOCTH  CKOJBXKCHUS — II€JeCO00pa3Ho
paccMaTpHBaTh IS IPEIBAPUTEIILHOTO aHAIN3a YCTOHYMBOCTH CKIIOHA.

PacyeT CKIIOHOB, CIIOKCHHBIX TPYHTAMH CO 3HAYUTEIBHO OTIIMYAFOIIMMUCS IPOYHOCTHBIMH
XapaKTEepUCTHKAMHU, CJIEIyeT BBINOJIHATH, o0pamias ocodoe BHUMaHUEe Ha Haubosee cialble
ciou. B 3TOM ciydae ciienyeT paccMaTpHBaTh IOBEPXHOCTH CKOJBXKEHHS IPOM3BOJIBHOM
q)OpMI)I, OIpeacirsisd KPUTUUCCKHUE NOBCPXHOCTH HA OCHOBAHUHU UTCPALITMOHHBIX AJITOPUTMOB.

11.2.8 Tlpu WuCHONB30BAHMHM METOJA CHIDKCHHUS IPOYHOCTHBIX XapaKTEPUCTHK I10]T
K03 (OUIMEHTOM YCTOMYMBOCTH Kst TOHMMAIOT YHMCIO, HAa KOTOPOE CIEIyeT pa3ieiuTh
UCXOJ/IHBbIC TPOYHOCTHBIC XAPAKTEPUCTUKU TPYHTA @] U C|, YTOOBI OrpaHHUYCHHBIN JaHHON
pOOHOH TOBEPXHOCTHIO CKOJIBKEHHS MACCHUB ITPHIIIEI B COCTOSHHUE MTPEACTHHOTO PABHOBECHSI.

[Ipy 5TOM COOTHOIICHHE MEX/Y HOPMAJIBHBIMH Gn M KaCATSIbHBIMH Tnt HATPSXKCHUSIMH 110
Bceit IMMOBCPXHOCTU CKOJIBXKCHHUA, COOTBETCTBYIOUICC IIPCACIBHOMY COCTOSHUIO ITIPHU3MBbI
OIOJI3aHHUsI, OTBEYACT YCIOBHIO

Tnt = ontg€Qc + Cc, (11.2)

rae tgo. = tgoi/kst u Cc = Ci/Kst - 3HaUEHHs yriia BHYTPEHHETO TPEHUS M YISIBHOTO CLCTUICHUS
IrpyHTa COOTBETCTBEHHO, ITPH KOTOPHIX HACTYIAET CIABUI TPYHTA.

11.2.9 B 601bIIMHCTBE CIIy4aeB pacyeThl yCTOMUUBOCTH CKJIOHOB JOMYCKAETCS BBIMOIHATh
B IUIOCKOM MOCTaHOBKE (3a7aya Iiiockoi nedopmanuu). Ecnm yueT mpocTpaHCTBEHHOCTH
IPOEKTHON CUTYalluu SBISETCA CYLIECTBEHHBIM (DaKTOPOM, CJIEIYET BBINOJHATh PacyeThl
YCTOMYMBOCTHU IIyTEM PACCMOTPEHUSI TPEXMEPHBIX TOBEPXHOCTEN CKOJIBKEHUS.

11.2.10 Ilpum nDpoeKkTUpOBaHMU TOANOPHBIX COOPYXEHUH Ha CKJIOHaX CJELyeT
paccMmaTpuBaTh UX YCTOMUMBOCTH Kak B IEPHOJ SKCILTyaTalluu, TaK U BO BPEMsI IIPOBEACHUS
CTPOUTENBHBIX PabOT C Y4YETOM MOCJEI0BATEIbHOCTH BO3BEACHUS COOPYKEHHUs, BKIIOUAs
HOJrOTOBUTEIILHBIC ATAIBI pa0O0T (YCTPOHCTBO BPEMEHHBIX HACBITICH, BBIEMOK H T.II.).

B To e BpeMs IpOeKT OpraHu3aldy CTPOUTENBHBIX PA0OT JOJKEH YUYHUTHIBATh BIMSHUE
CTPOUTENIbHBIX pabOT Ha YCTOWYMBOCTH CKJIOHA WJIM BEIWYMHY nepeMenieHuil. [Ipoext
OpraHu3aliyi CTPOUTENILCTBA JAOJKEH 00eCTIednTh, YTOOB! BCE 3eMJIISTHBIE Pa0OThI B IpeaeIax
U 3a MpejesaMu IUIoUaIKU ObUIH 3aIUIAaHUPOBAHbI U BBITIOJHEHBI TaK, YTOObI BOSHUKHOBEHUE
aBapUIHOIO WJIM HMHOTO MPEICIIBHOTO COCTOSIHUS OBLIO MCKIIOUEHO C COOTBETCTBYIOIIUM
ypoBHeM obecrieueHHOCTH. [Ipom3BOACTBO 3€MIISIHBIX padOT ClIEIyeT BBIMOJHITH C
cobmoienreM TpedoBanuii CII 45.13330. PexoMeHnaium 1o Ha3HAYEHUIO KPYTH3HBI OTKOCOB
Y CKJIOHOB TIPUBEJEHBI B PHIIOKEHUU M.

11.3 Oco0eHHOCTH NPOCKTHPOBAHMA IOANOPHBIX COOPY/KEHMH B YCJOBHSAX
NPOSIBJIEHUSI KAPCTOBO-CY(P(PO3UOHHBIX TMPOLECCOB W HAa NOoApPadaTbIBaeMbIX
TePPUTOPHUAX

11.3.1 PacyeT u mpoeKTUpOBaHHE MOJIOPHBIX COOPYKEHHI B palilOHaX pa3BUTHS KapCTOBO-
cy(h(}H0o3MOHHBIX MPOLECCOB M Ha MOAPAOATHIBAEMBIX TEPPUTOPHUAX CIEIYET BBIIOIHATH C
yuerom TpeboBanuit CII 22.13330 u CII 116.13330, a Takke HOPMATHBHBIX JOKYMEHTOB,
YUUTBIBAIOIIMX COOTBETCTBYIOUIYIO CIIEUU(UKY U OCOOEHHOCTH MPOSBICHHS ITHX MPOLIECCOB.
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[IpoexkTrpoBaHKe MOJMOPHBIX COOPYXKEHUI CO CBailHBIMU (PyHAAMEHTAaMU CIIEAYET BBIIOIHATh
¢ yuerom tpeboBanuii CII 24.13330.

11.3.2 Ilpu npoeKTUPOBAHUM BPEMEHHBIX MOAMOPHBIX COOPYKEHHUU Ha TEPPUTOPUSIX
HEOMACHBIX MJIM MOTEHIHAJbHO ONACHBIX B KapcTOBO-Cy(Hh(HO3MOHHOM OTHOLICHHU
BO3MOXKHOCTh MPOSIBICHUS KapCTOBO-CY(PPO3MOHHBIX MPOLIECCOB OIMYCKAETCSl HE YUUTHIBATh.

11.3.3 IIpu npoeKTUpPOBAHUHU ITOCTOSHHBIX MOANIOPHBIX COOPYKEHUM, a TAaKXKE BPEMEHHBIX
MOJMOPHBIX COOPYKEHUN HA TEPPUTOPUSIX OMACHBIX B KapCTOBO-CY(H(HO3MOHHOM OTHOLICHUU
IPOEKTOM  clIeAyeT  MpedycMaTpuBaTb  KOHCTPYKTHBHbIE WM  T'€OTEXHUYECKUE
MPOTUBOKAPCTOBbIE MEPONPUATHSA, YUUTHIBAIOIIME pPACUYETHHIE IapaMeTpbl KapCTOBBIX
nedopMaruii.

K KOHCTpYKTHUBHBIM IPOTHBOKAPCTOBBIM MEPOMPHUATHSAM OTHOCATCS, HAIIPUMEDP, CO3JaHUE
KECTKOH KOHCTPYKTHBHOH CXEMbI, 00beAMHEHNE KOHCTPYKIMNA IPU TOMOIIHM OaJoK, IMOSICOB
WIH TUIUT, YCTPOMCTBO JOMOJIHUTENBHBIX KOHCOJIEH, pacyeT MOANOPHOTIO COOPY>KEHUs Ha
0coboe coueTaHne Harpy30K ¢ y4eTOM pacueTHHIX MapaMETPOB KAPCTOBBIX AehopMaIiyii u JIp.

K reorexHuyeckuM MPOTUBOKAPCTOBBIM  MEPONPUATUAM  OTHOCHUTCS, HAIpHUMED,
IIpeJIBAPUTENbHBIN TaMIIOHAK KAPCTOBBIX MOJIOCTEM.

11.3.4 MaccuBHbI€ IOANIOPHBIE COOPYKEHHS TEOTEXHUUECKOU KaTeropuu 1, ycrpauBaemble
Ha TEPPUTOPHSX TOTEHIHMAJIbHO OMACHBIX WM ONACHBIX B KapcToBO-CY(h(HO3nOHHOM
OTHONICHUH, AOMYCKAeTCS MPOSKTUPOBATh U3 KAMEHHBIX MaTEpPHAJIOB.

MaccuBHbIE MOJIOPHBIE COOPYKEHUS I€OTEXHUYECKUX KaTeropuil 2 miam 3 J0omycKaercs
MPOEKTUPOBATh U3 KAMEHHBIX MaTEPHAJIOB TOJIBKO Ha TEPPUTOPHUSIX HEOMACHBIX B KapCTOBO-
cy(hPo3MOHHOM OTHOIICHUH.

11.4 Oco0eHHOCTM NPOEKTHPOBAHHUS IOANMOPHBIX COOPYKEHMH Ha MPOCATOYHBIX
TpyHTax

11.4.1 Pacuer u npoeKTHpOBaHUE MOANOPHBIX COOPYKEHUI B paillOHAX PACIPOCTPAHEHUS
[IPOCAJ0YHBIX TPYHTOB CJEAYET BBINONHATH ¢ yderoM TpeOoBanuii CII 22.13330 u CII
21.13330.

11.4.2 I1pu npoeKTUpOBaHUU MOATNOPHBIX KOHCTPYKIMI Ha IPOCAJOYHBIX TPYHTaX CIEIyeT
YUHUTHIBATH:

- 0COOEHHOCTH HH)KEHEPHO-TE€OJIOTMYECKUX YCIOBHM IUIOMIAJKHA CTPOUTENIHCTBA (BUIBI
OpocajoyHblX  JedopMalnii, BO3MOXKHbIE HCTOYHHKM U  PEXHMBl  3aMaydBaHMs,
XapaKTEpUCTUKU TPYHTOB, MOACTUIIAIOUINX IPOCATOUYHYIO TOJILY, U JIp.);

- NHXEHEPHYIO MOJATOTOBKY U IUIAHUPOBKY CTPOUTENBHBIX IIOMIA0K;

- BUABl MEPOIPHUATHI, MPUMEHSEMBIX JUIsi oOecreuyeHus HOPMAaJbHOM JKCIUTyaTalluu
coopy’keHUsl (YCTpaHEeHHE NMPOCAT0UYHBIX CBOMCTB I'PYHTOB; IMPOpPe3Ka MPOCaT0YHbIX TPYHTOB
CBasIMU; KOMIUIEKC CTPOUTEIbHBIX MEPONPUATUH U T.I1.);

- BO3JEHCTBUE HA INPOEKTUPYEMBIE KOHCTPYKIIMM pPaBHOMEPHBIX U HEPAaBHOMEPHBIX
BEPTUKAIBHBIX (IIPOCAZ0K) U TOPU30HTAIBHBIX IEPEMEILIEHUIN TPYHTOB OCHOBaHUI.

11.4.3 Ilpu pacuerax cieyeT yYUTBIBATh NPEEIIBHBIE COCTOSHUS, BI3BaHHBIE HArPY3KaMH
Ha KOHCTPYKIIMH BCJIEICTBUE U3MEHEHUS MPOYHOCTHBIX U Je(OPMAIIMOHHBIX XapaKTEPUCTUK
IPOCAJOYHBIX T'PYHTOB IPH WX 3aMAauMBAaHUU, U PA3BUTUS HEPABHOMEPHBIX Jedopmanuit
MIPOCAJ0YHBIX TPYHTOB B OCHOBAHHH B BHJI€ UX MTPOCATOK U TOPU30HTAIBHBIX EPEMEIICHHH.

11.4.4 Pacyer noAnopHbIX KOHCTPYKLUI HA 0COObIE COYETaHUS HATPY30K U BO3/IEHCTBHIM OT
MPOCaJAKU TPYHTOB ClEAyeT MPOBOJUTh Ha HaumOojee HeOIaronpusTHbIE COYETaHUS
BO3/JCICTBUI, BO3HMKAIOLUIMX IIpM aBapUIlHOM 3aMauyMBaHUU CBEpPXY U3 JIMHEWHBIX,
OTpaHMYEHHBIX B IUIAHE MCTOYHUKOB 3aMayMBaHUS WIH IUIOUIA/IHBIX, a TaKXe MPU MOabEME
YPOBHSI ITO/I3EMHBIX BOJI. B ciiyyae npuMeHeHus: METOJI0B U (PyHIaMEHTOB, 00€CIIeUHBAIOLITIX
MOJIHYI0O TIPOPE3KYy TMPOCAJOYHOM TOJIIW: CBaWHBIX (YHAAMEHTOB, YIUIOTHEHHBIX,
3aKpeIUIEHHBIX, APMUPOBAHHBIX MACCUBOB, MU (PYHIaMEHTOB TITyOOKOT'0 3aJI0KEHUS CIeIyeT
YUUTHIBATh JTOTIOJHUTENbHBIE HATPY3KU HAa HUX OT CHJI OTPULIATEIbHOTO TPEHUS.
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11.4.5 CoBMmecTHbIe AehOpMaIIT OCHOBAHUS M COOPY)KEHHUS Ha MPOCATOYHBIX IPYHTAX HE
JOJDKHBI TPEBBINIATh IMPEACIbHbIX 3HAYEHWH, KOTOpbIE YCTAaHABIMBAINOTCS, HCXOIA W3
HE00OXOAUMOCTH COOJIFONECHUS:

- TEXHOJOTMYECKHX TpeOoBaHUU K Aedopmaruu coopykeHHs (BKIouYas TpeOOBaHUS K
COOJIIOZICHUIO MPOEKTHBIX YPOBHEH U MOJIOKEHUS COOPYKEHHUS B LIETIOM);

- TpeOOBaHMI K IPOYHOCTH, YCTOWYMBOCTH M TPEIIMHOCTOUKOCTH KOHCTPYKIIUH, BKITFOYast
00LIYI0 YCTOWYMBOCTD COOPYKEHUS;

- TpeGoBaHUil K 1eopMaMsIM COOPYKEHHH OKPY>KAIOLIeH 3aCTPOIKH.

11.4.6 Ilpyu DpOEKTUPOBAHUHU MOJMOPHBIX COOPYNKEHUM CIEAYET YYUTHIBATHb, YTO MPH
3arpy3Ke IpOCaJOYHBIX TPYHTOB BECOM IUIAHUPOBOYHOM HACHIIM BO3MOXKEH IIEPEBOL
rpyHTOBBIX yciaoBuid U3 tuna I B Tun Il mo nmpocagounoctu, a npu tumne II rpyHTOBBIX yCIIOBHI
BO3MO>KHO CYIIECTBEHHOE YXY/IIEHUE YCIOBUN CTPOUTEILCTBA.

11.4.7 TIpoekToM MOAMOPHOIO COOPYXKEHHUS CIEAYyEeT MNpeaycMaTpuBaThb MEPOIPHUSITHS,
UCKJIIOYAIOIIME BO3MOXHOCTh 3aMayMBaHUS IIPOCAJ0YHBIX TPYHTOB (BKJIIOYAsl IPOCAJI04YHbIE
TPYHTBl B OCHOBAaHUHU MOJIMOPHBIX COOPY)KEHHIi), T.K. MPOYHOCTHbIE U JehOpMAIMOHHBIE
XapaKTEPUCTUKHU MPOCAJTOYHBIX TPYHTOB IIPH 3aMauMBAHUU PE3KO CHUKAIOTCA.

11.4.8 IIpoexkTupoBaHue MOAMOPHBIX KOHCTPYKIUHM JUIsl CTPOUTENBCTBA HA MPOCATOYHBIX
IpyHTaxX MpPH BO3MOYKHOCTU WX 3aMauyMBaHMsI HEOOXOAMMO OCYILECTBJISTh C IMPUMEHEHUEM
OJIHOTO U3 CIIEYIOUIUX MEPOIPUSATHI:

a) YCTpaHEHUs IPOCaJ0YHbIX CBOWCTB I'PYHTOB:

- Ha IUIOLIAJKAaX C TUIIOM | rpPyHTOBBIX YCIOBHUM MO MPOCAAOYHOCTH - IIYTEM YIJIOTHEHUS
TSOKETTBIMU TPaMOOBKaMH, yCTPOHCTBA TPYHTOBBIX MOIYIIEK, BHITPAMOOBBIBAHUS KOTJIOBAHOB,
3aKpEIUICHHs TPYHTOB;

- Ha Iuionaakax ¢ TUIoM Il rpyHTOBBIX yCIOBHI MO MPOCATOYHOCTH - IYTEM TTTyOMHHOTO
VILIOTHEHUS TPYHTOBBIMU CBasIMH, MPEIBAPUTEIHHBIM 3aMauyUBaHUEM, B T.4Y. C TIIyOMHHBIMU
B3pbIBaMH, 3aKpEIUICHHMEM, APMUPOBAHWEM TPYHTOBBIX TOJI] HAOMBHBIMHU, 3a0MBHBIMU
CBasiMH, CTOJI0aMU U3 3aKPEIJICHHOTO IPYHTA;

0) Mpope3Ku MPOCaTOYHOMN TOJIIIN TPYHTOB 3a0MBHBIMHU, HAOMBHBIMH, OYPOBBIMU CBAasIMU U
byHaaMeHTaMH TIyOOKOTo 3aJI0’KEHHsI C OMMPaHUEM MX Ha MOACTUIIAOLINE HENpPOCaa0UHbIe
TPYHTBHI IOBBIIEHHON HECYIIEH CITIOCOOHOCTH;

B) KOHCTPYKTHBHBIX MEpPONPUATUN, HAMpPaBICHHBIX HA MOBBIIIEHHE MPOYHOCTH
KOHCTPYKIUH MOANOPHBIX COOPYKEHUH, pa3/ieJIeHHE COOPYKEHUH J1e(hOpMallnOHHBIMU IIBAMU
Ha OTJeNbHbIE 00JIee MEIKUE OTCEKH B CITy4asix BOSHUKHOBEHUS HEPAaBHOMEPHBIX JieopMaliuii
TPYHTOB OCHOBaHUH.

11.4.9 Pacuer u NpoeKTUPOBAHUE BPEMEHHBIX MOATNIOPHBIX COOPYKEHHUI Ha MPOCATOYHBIX
IpyHTax JIOMYCKAETCs BBINOJHATH 0€3 yuyeTa CHUKEHHS] MPOYHOCTHBIX U J1e(hOpMalliOHHBIX
XapakTepUCTUK TPYHTOB MpH HMX 3aMayuBaHuu. lIpu 3TOM cienyer mnpeaycMOTpPETh
MEPONpPUATHSI 10 OTBOAY IOBEPXHOCTHBIX BOJ M3 AKTUBHON 30HBI INPOEKTHUPYEMOIO
MOJIIOPHOTO COOPYKEHUS.

11.4.10 Ycunus, BO3HUKAIONIME B KOHCTPYKIMHU MTOATIOPHOTO COOPY’KEHHUSI OT BO3IEUCTBUSA
TOPU30HTANIBHBIX JieopMaliuii FPyHTOB OCHOBAHHM MPU UX MPOCAJIKaX OT COOCTBEHHOTO Beca,
CIIeIyeT ONpEeNeNsiTh B 3aBHUCHUMOCTH OT KOHCTPYKTHUBHBIX OCOOEHHOCTEH MOJIMOPHOTO
COOpY)KEHHsI, IUIOLIaJd KOHTAaKTa C TPYHTOM, (PU3MKO-MEXaHHYECKHUX CBOMCTB T'PYHTOB
OCHOBaHUS C YYETOM:

- CABUTAIOIINX CHJI IO MTOJIOIIBE COOPYKEHUS;

- CJIBUTAIOIINX CHJI IO OOKOBBIM MOBEPXHOCTSIM COOPYKEHHS;

- HOPMAJIHOTO JAaBJICHHS CABHUTAIOIIErOCs TPYHTA Ha JIOOOBBIE TOBEPXHOCTH COOPY>KEHHUSI.

11.4.11 Ilpm npoexkTHpoBaHUM MOANOPHBIX COOPYKEHHUW B YCIOBHMSIX PACIPOCTPAHEHUS
IIPOCaJ0YHBIX TPYHTOB CIENYET MNPEAyCMOTPETh HAYYHO-TEXHMUYECKOE CONPOBOKIEHHUE C
NPUBJICYCHUEM  CIELUAIM3UPOBAHHBIX OpraHM3allii, HMEIOIUX ONBIT IPOBEICHUS
MCCJIEI0BAHUI U POEKTUPOBAHUS B YKa3aHHBIX TPYHTOBBIX YCIOBHUSIX.
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11.4.12 [IpumeHeHue Jisl YCTPOMCTBA CKBAXKUH WM TpaHUIEH THUKCOTPOMHBIX PAaCTBOPOB B
YCIIOBUAX MTPOCAAOYHBIX T'PYHTOB AONYCKACTCSA TOJIBKO IIPHU YCJIOBHU HNPCABAPUTCIBHOIO
yCTpaHEHHS MPOCAI0OUHBIX CBOMCTB.

11.5 OcoGeHHOCTH IPOEKTHPOBAHMSA MOANOPHBIX COOPYKeHHI Ha €1a0bIX TPYHTAX

11.5.1 IIpoekTupoBaHHe TMOAINOPHBIX COOPYKEHUM B YCIOBHUSIX PpaclpOCTPaHECHUS
OpPraHOMHHEPATBHBIX (MBI, CAlpOIeNH, 3aTOp(OBAHHBIE IPYHTHI) U OPTaHUYECKUX TPYHTOB
(Topdnl) cneayet BIONMHATH B cooTBeTcTBUU CII 22.13330.

11.5.2 IIpu npoBeeHNN WHXEHEPHO-TEOJIOIMYECKIX U3bICKAHUHN IS Pa3paOdOTKU MPOEKTa
MOJAIIOPHBIX COOPYKEHUHN PACCTOSIHUE MEKY OTICIBHBIMU CKBAKMHAMU CJIEyeT IPUHUMATh
He Oomee 20 M, a TrIyOMHa CKB&XUH JIOJDKHA TIOJIHOCTBIO MPOpE3aTh  TOJIILY
OpPraHOMUHEPAJbHBIX M OPraHMYECKUX TIPYHTOB C 3ariayOiieHHeM B MOJCTHJIAIOIINE
MHUHEpaJIbHble TPYHTHI HEe MeHee 4eM Ha 2 M. Otbop o0pa3umoB aisi ompeneneHus
XapaKTepUCTUK OPraHOMUHEPAIbHBIX U OPraHUYECKHUX TPYHTOB ClIeAyeT MpOoBOAUTE dyepes 0,5
- 1,0 M 1o riryOMHe Ka)KA0ro BCTPEUEHHOTO CIIOSL.

11.5.3 Ilpu npoeKTHpOBaHUM MOINOPHBIX COOPYKEHHH B Cla0bIX TpyHTax CilexyeT
paccMmaTpuBath 1€J1€C000Pa3sHOCTh U BOZMOXHOCTh IMPUMEHEHUS! KOHCTPYKTUBHBIX PEIICHUN
10 CHWDKEHUIO 3HAYEHHUH JTaBJICHUM T'PyHTa HA MOAIOPHBIE KOHCTPYKIMH IIyTEM IIPUMEHEHHUS
pasrpyKarolliyX 3J1EMEHTOB, FEOTEXHUUECKUX IKPAaHOB, T€OTEKCTUIIS, apMUPOBAHUS IPyHTa U
p.

11.5.4 Ilpu npoeKTUpOBAaHUU MOJANOPHBIX COOPYKEHUH B OPraHOMHUHEPAIbHBIX H
OpPraHMYECKUX I'PYHTaX, yCTPAaMBAEMbIX U3 OTACIBHO CTOSAIIMX IIITYHTOBBIX 2JIEMEHTOB HIIU
CBal, clielyeT BBINOJHATh pacyeT NPOYHOCTU OCHOBAHMS Ha MPOJABIMBAHUE IPYHTa MEXKIY
3JIEMEHTaMHU.

11.5.5 Ilpu npoeKTHpPOBAHUM MACCUBHBIX W YIOJIKOBBIX IOANOPHBIX CTE€H PACCTOSIHHUE
MEeXIy AehopMaMOHHBIMU IIBaMU (JJIMHA CEKLUI) HE00X0AUMO YCTaHABJIMBATH 110 PacyeTy.
[Ipy pacnojo)KeHUM CEKUUU MOANOPHOM CTEHbl HAa HEOJHOPOAHOM IO TOJIIUHE U
C)KMMAEMOCTH CJIab0OM OCHOBaHMHM ClIeAyeT MpeayCcMaTpUBaTh BpEMEHHbIE 1e(hopMalluOHHbIE
IIBbl, KOTOpPbIE OMOHOJIMYMBAIOT IIOCJI€ CTAaOMIM3alMKd HEPAaBHOMEPHBIX OCaZOK B
CTpOUTENbHBIN Nepuo. PaccTosiHre MeX 1y IBaMH M UX KOHCTPYKIUS JOJKHBI 00€CIeunBaTh
HE3aBUCHUMYIO paboTy OTAEIbHBIX CEKIIUN U UCKIIIOYaTh B3aMMHbIN HaBaJI IPU HEPABHOMEPHBIX
0CaJKax.

11.5.6 Onupanue nNOMOWIBBI MOJMNOPHBIX CTEH HEMOCPEICTBEHHO Ha IOBEPXHOCTb
OpPraHOMUHEPAJIBHBIX U OPraHUYECKHX CUIIbHO3aTOP(POBAHHBIX IPYHTOB, TOP(OB, canpornenen
Y WIOB HE JIOIYCKaeTCsl.

11.5.7 B 3aBucMMOCTH OT TIJIyOWHBI 3ajieraHUs] U TOJIIMHBI OPraHOMUHEPATbHBIX U
OpraHMYECKUX TpPYHTOB, a TakK€ KOHCTPYKTHBHBIX OCOOEHHOCTEM NPOEKTUPYEMOro
HOJIOPHOTO COOPYXKEHUS U NMPEIbSIBISIEMbIX K HEMY SKCIUTYyaTallMOHHBIX TpeOOBaHUM JUis
CHI)KEHMSI pacyeTHbIX JedopMaluil OCHOBAHHS PEKOMEHAYIOTCS CJEAYIOIINE BapHUaHTBI
CIEIMAJIBHBIX MEPOIPUSITHMN:

- YIUIOTHEHHE OCHOBAaHHWs BPEMEHHOW WJIM MTOCTOSIHHOM HAarpy3KoH, B T.4. C YCTPONCTBOM
BEPTUKAJIBHBIX JPEH U IPEHAKHBIX ITPOPE3EH;

- 3aKperyieHHe CIa0bIX TPYHTOB OCHOBAaHMS MO OypOCMECHUTENbHONW TEXHOJIOTUU HWIIH O
TEXHOJIOTUH CTPYHHOM LIEMEHTAIUY;

- MOJHAasl WIK YaCTHYHAas MPOope3Ka CJIOs OPraHOMUHEPATBHBIX U OPraHUYEeCKUX TPYHTOB
dbyHaamMeHTamMH, B T.4. CBalfHBIMU;

- BBITOp(OBKA JIMH3 WIH CJIO€B OPraHOMUHEPATIHLHOTO U OPraHUYECKOT0 TPYHTA C 3aMEHOU
€ro MUHEPaJIbHBIM I'PYHTOM;

- YCTPOWCTBO B OCHOBaHMHM I€CYAHOM, TpaBUIHON, I[IEOEHOYHOW TOAYIIKA WIH
IIPEIBAPUTEIBHO YIUIOTHEHHON MOJICHINKY U3 MECTHOI'O MaTepUaa;

- IOBBILLIEHUE MPOCTPAHCTBEHHON KECTKOCTU MOMOPHOTO COOPYKEHUSI.
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11.5.8 Ilpu mpoeKTUpOBAHUM TOANOPHBIX COOPYKEHHH B YCIOBHUSIX PacCHpOCTpPaHEHUS
OpraHOMUHEPAJIBHBIX W OPraHMYEeCKUX TPYHTOB CIEAYeT IpeaycMaTpUBaTh HAY4HO-
TEXHUYECKOE COINpPOBOXKIEHHE C IPHUBICYEHUEM CIELUAIU3UPOBAHHBIX OpraHU3aluil,
MMEIOLIUX ONBIT MPOBEAEHUS HUCCIEN0BAaHUN U IPOEKTUPOBAHMS B YKA3aHHBIX PYHTOBBIX
YCIIOBUSIX.

11.5.9 Ilpu OeToHHPOBAaHHH MOAMOPHBIX COOPYKEHUI B CKBOXMHAX MM TpAHILIESX,
OPOXOAALIMX 4Yepe3 TOJly CJa0blX TPYHTOB, HEOOXOIUMO BBINOJHATH Pa3pabOTKy
CHECLMATBHOTO  TEXHOJOTHYECKOTO0  peryiaMeHTa  OCTOHHMPOBAHUS,  yYHTHIBAIOIIETO
BO3MOKHOCTb BbIJIaBIIMBaHUS C1a0bIX TPYHTOB OETOHHOM cMechlo. B periiamente HeoOX0MMO
YYUTBIBATh MOBBIIIIEHHOE 3arTy0ieHne OETOHOIUTHOM TPYOBI B O€TOH, MOHWKEHHYIO CKOPOCTh
€e M3BJICYEHUS, YyBEJIMYEHHE O0beMa HEOOXOOUMMON OETOHHOW CMecH IO CpPaBHEHHMIO ¢
TreOMETPUYECKUM pa3MepoM 3aXBaTKu U T.11. OCHOBHOMH 11eJIbI0 pa3pabOTKH TEXHOJIOTHUECKOTO
periiaMeHTa J0JIKHBI SIBJIATHCS UCKIIOYEHUE aBapUHHBIX CUTyallMi M oOecrieueHre KauecTBa
0eTOHMPOBaHUS (OTCYTCTBHUS «IIEEK», HETPOOSTOHUPOBAHHBIX YYACTKOB U T.II.).

11.6 IIpoexkTHpPOBaHHUE ¢ HCIOJIb30BAHNEM CYIIECTBYIOIIMX MOANOPHBIX COOPYKEHUI

11.6.1 Ilpu HaiMyuM Ha IJIOLIAJAKE MPEINOIaraéMoro CTPOUTEIbCTBA CYIIECTBYIOLIUX
paHee BBIIOJIHEHHBIX MOJIOPHBIX CT€H, MACCUBHBIX (DYH/IaMEHTOB CHECEHHBIX 3[aHUN U T.II.
11e51eco00pa3HO BHIMOIHUTh aHAJIN3 BO3MOXXHOCTH MCIIOJIB30BAHUS JAHHBIX KOHCTPYKLIUH IS
HOBOTI'O MIPOEKTUPYEMOI'0 COOPYKEHHUSL.

11.6.2 Jlns ycTtaHOBIIEHUS BO3MOXKHOCTH MCIIOJIb30BAHMSI CYILECTBYIOLIUX KOHCTPYKLHUN
HEOOXO/MMO BBINOJIHUTH TEXHUYECKoe oOcienoBaHue. TexHuuyeckoe oOcieoBaHUE
HEOOXOJMMO BBINOJHATH C HCIOJNB30BAaHMEM TMPSAMBIX (BCKPBITHSI) MM KOCBEHHBIX
(reopu3uvecknx) MeToNOB B coOoTBeTCTBUU ¢ TpeboBanusmu ['OCT 31937 u 11.6.3
HACTOSIIETO CBOAA IPABHUJL.

11.6.3 IIpu oOcnenoBanny HEOOXOIUMO YCTAHOBUT:

- TEOMETPUYECKHE TapaMeTpbl KOHCTPYKIHHU (TaOapUTHBIE pa3Mepsl, TOJIIIKHY, TIIyOuHY,
abCOJIIOTHBIE OTMETKH BepXa U HU3A);

- COCTaB, MEXaHMYECKHE CBOMCTBA MaTepHata KOHCTPYKIIHH, €€ TEXHHYECKOE COCTOSTHAE U
HE00XO0/IMMOCTh PEMOHTA;

- TPU HAJIMYHUU PACIIOPHBIX CHCTEM CIIEIyeT OIEHUTh MX TEXHUYECKOE COCTOSHUE U
HOPUTOJHOCTb JUI AAJIbHEUIIETro NCIOIb30BAHNUS;

- IPY HAJTMYUH TPYHTOBBIX aHKEPOB HEOOXOMMO BBIITOJHUTH X HATYPHBIE UCIIBITAHUS 0
CpbIBa (MCIIBITAHUSI PEKOMEHAYETCS BBIOJIHATH B JIBa 3Tara - NepBoHayanbHO 1 % aHKepoB,
HO HE MEHee TpeX IITYK, MpHU MOJOKHUTEIbHOM pe3yibTaTe - BTopoi stam - 10 % obmero
KOJINYECTBA aHKEPOB, MPENOIAaraéMbIX K UCIIOJIb30BaHUIO).

11.6.4 Ha ocHOBaHMM TEXHUYECKOTO 00CIEA0BaHNS IPOEKTOM ONPEEIIIETCS BO3SMOKHOCTD
U 1e1ecoo0pa3HOCTh HUCHOJIb30BaHUS JaHHOM KoHcTpykuuu. Ilpm HeoOxoaumocTu
CYIIECTBYIOIINE MOIIOPHBIE COOPYKEHUS JOMYCKAETCsl yCHIIMBATh (HAIpUMEp, YCTPOHCTBOM
yIIePKUBAIOIINX KOHCTPYKIMI1, MOHOJIUTHBIX PYOallleK u T.I1.) WK HapalluBaTh Kak BBEPX, TaK
¥ BHU3 (HaIpuMep, YCTPOHCTBOM OYPOMHBEKIIMOHHBIX CBAi, IPYHTOIIEMEHTHBIX 2JIEMEHTOB U
T.IL.).

12 VYdyer BJHSAAHMSI CTPOMTEJNLCTBA MOANOPHOIO0 COOPYKEHUS HA OKPYKAIILYIO
3aCTPOMKY, F€OTEXHUYECKHI MOHUTOPHHT

12.1 Tlpu mpoeKTHPOBAaHUM MOJIIOPHOTO COOPYKEHMsI BOJIM3M CYIIECTBYIOLIUX 3aHHM,
COOpPY)KEHUH M HHKEHEPHbIX KOMMYHHMKAIMA HEOOXOAMMO BBINOJHATH TI'€OTEXHUYECKUI
IIPOTHO3 BJIUSHUSA CTPOUTENBCTBA. VICKIIFOUEHHE COCTABISIIOT TOJAMOPHBIE COOPYKEHHS
re0TeXHUYECKOM kareropuu 1 BeICOTOI He Oonee 2 M, Ul KOTOPBIX T€OTEXHUUECKUI TPOrHO3
JIOITyCKAETCs HE BBINIOJIHAT.

['eoTexHUYECKHII MPOTHO3 CJeNyeT BBINONHATE B COOTBETCTBUU ¢ TpeboBaHusimMu CII
22.13330, CII 248.1325800, CIT 249.1325800 u 1mMoI0KEHUSIMH HACTOAIIETO pa3/iena.
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12.2 Cnenyer y4uThiBaTh, YTO BIUSHHE CTPOUTEIILCTBA HA OKPYKAIOLIYIO 3aCTPOUKY
oOycnaBnuBaeTcs JAByMs (aKTOpaMu - HM3MEHEHHEM HampsiKeHHO-Ae(OPMHUPOBAHHOTO
coctostaus (H/IC) rpyHTOBOrO MaccuBa M TEXHOJIOTHYECKUM Bo3aeicTBueM. M3menenne HJIC
TPYHTOBOT'O MacCHBa CIEAYET OIICHUBATh PACUETOM B paMKaX BBIMOJIHEHUS paCUeTHOTO OJ0Ka
Fe0TEXHUYECKOr 0 MPOTrHo3a. TeXHOIOrM4YeCKHEe BO3ACHCTBHS OT CTPOUTENLHBIX padOT 3aBUCST
OT MHOXECTBAa CYOBEKTHBHBIX (PaKTOPOB (B T.4. ONMBIT W KAYECTBO BBIIOJHEHHS pPadOT
KOHKPETHOW MOJPSIIHOM OpraHu3aluy, KBaIU(UKaIKs MalIMHICTA, TEXHUYECKOE COCTOSIHHE
OPUMEHSIEMOI CTPOUTENLHONW TEXHUKH U T.I1.) U HE MOTYT OBITh CIIPOTHO3HPOBAHBI PACUETOM.
OueHKy TEXHOJIOTMYECKOTO BO3JICHCTBUSL  JIOMYCKaeTCs MPOBOAWTH Ha OCHOBAaHUU
COITOCTAaBUMOTO OTBITa paboT Ha aHAJIOTHYHBIX 00BEKTaX MO0 MyTeM MPOBEACHUS HATYPHBIX
WCIIBITAHUI Ha ONBITHOM IUIOLIA/IKE.

12.3 B paMKax reoTeXHHYECKOI'O MPOTHO3a CIEAYET ONPENENIATh XapaKTEpPHbIE pa3Mephbl
(paanyc, KOHTYp U T.[.) 30HBI BJIMSHHUS CTPOUTENIbCTBA; 3HAUYCHUS JIOMOJHUTEIBHBIX
nedopMaIuii CylmecTBYIONNX 3aHUi, COOPYKCHHI M KOMMYHHKAITUH, TIOMAJAI0NINX B 30HY
BJIUSTHUSL CTPOUTENHCTBA; HEOOXOIUMOCTh U COCTaB MEPOIPHUATHI MO0 WHKEHEPHOU 3aluTe
OKpYXKaroIlel 3aCTPOUKH OT BIMSIHUSI CTPOUTEILCTBA.

12.4 Tlpu orieHKe BIMSHUS CTPOUTENCTBA CIENyeT pa3rpaHUuUMBATh 30HBI PACYETHOTO U
TEXHOJOTMYECKOro BAMSHUI. Pa3mep 30HBI pacyeTHOro BIMSHMSA, OOYCIOBIEHHOMN
u3menenueM HJIC rpyHTOBOro maccuBa, clieayeT OmpeAensaTh coriaacHo 12.6. Pazmep 30HbI
TEXHOJIOTMYECKOI0 BIMUSHUS CJIEyeT IPUHUMATh HA OCHOBAHUU COIIOCTABMMOIO OMbITA. J{7s
MOJMOPHBIX COOPY>KEHUI M€OTEXHUUECKUX KaTeropuil 2 u 3 pazMep 30HbI TEXHOJIOTUYECKOTO
BJIMSIHUS CIIEAYEeT YCTaHABJIMBATH IIPU CONMPOBOXKICHUM CHELUAIN3UPOBAHHBIX OpPraHU3aALNMI.
B OonpmuHCTBE CcllyyaeB 30Ha TEXHOJOTHMYECKHX JAedopmanuii He MpeBBIIIAET 30HY
MHTEHCUBHBIX Jie(hopMaLnil.

CymmupoBaHue pa3mepa 30HbI pACUETHOTO M TEXHOJOTUYECKOTO BIIMSHHUS BBHITOTHATH HE
TpeOyercs, OOIMil pa3Mep 30HBI BIMSHUS ONpENEseTcss HauOOJbIIMM U3 YKa3aHHBIX
3HAUYEHUH.

IIpumeyanus

1 30Ha BIUSAHHSA U3MEPSAETCS OT BHEIIHEN IPAHU MOAIOPHOTO COOPYKEHHS.

2 30Hy BIMSHUS CIIEAYyeT OTpPaHUYNBATH PACCTOSHUEM, 32 IpeAeIaMyd KOTOPOTo MepeMenieHne TOBEPXHOCTH
TpYyHTa, MOJI3MHBIX COOPY>KEHHUII NN OKpY’KaloIiel 3aCTPOWKH He NMpeBHIIIaeT 1 MM.

3 B npeziesniax 30HbI BIUSHUS CIIEAYET BBIIENSATh 30Hy HHTEHCUBHBIX JieopManiunii (30Ha, B ipeiesiax KOTopoii
0CaJIK{ 3eMHOM ITOBEPXHOCTH, BEI3BAHHBIE CTPOUTEIHCTBOM, IIPEBIMAIOT 10 MM).

12.5 Ecnu pacnosioxkeHHOe BOIM3H HOBOT'O CTPOUTENHCTBA COOPYKEHHUE MOMAAeT U B 30HY
pacyeTHoro, M B 30HY TEXHOJOTMYECKOIO BIMSHMS, 3HAYEHMS] €ro JIOMOJHUTEIbHBIX
pacyeTHbIX M TEXHOJOIMYECKHX JedopMaluil clelyeT CyMMHpPOBATh; €CIM COOpYKEHHE
NOMAaJIaeT JIIIb B OJHY M3 30H, €ro JONOJHUTENbHblE JaedopMaluyd CyMMHpPOBAaTh HE
TpeOyeTcs. 3HaueHUs pacyeTHhIX Jeopmanuii, oOycnoBieHHble wu3MmeHeHuem HJIC
TPYHTOBOTO MAacCHBa, CJIEIyeT ompenensiTh coriacHo 12.6. IlpeaBapuTenbHOe 3HauCHHE
TEXHOJIOTUYECKUX JePOopMaluii 10MyCcCKaeTcss IPUHUMATh B COOTBETCTBUU ¢ Tabiuuei 12.1.

Tabnuma 12.1

PexoMeHryemMble 3HAUSHHS
TEXHOJIOTHUECKOH AeopMaIiu B
% OT pac4eTHO’
Tun noAnopHOro COOPyKEHUS Tun rpyHTOB = =
OTKpBITHIHA 3aKpBITHIN
croco0 croco6
SKCKaBaLUH HKCKaBALMH
[loanopHble coopyxeHus,[[lecku  peixable U cpenHEH
BBHITIOJHAEMBIE C  NPEIBAPUTEIBHBIM[ITIOTHOCTH, TJIMHHUCTBIE TPYHTHI
YCTPOMCTBOM JIMJICPHBIX CKBKUH Oe3[TeKyueit u IUIACTUYHON 15-25%
KpETUIEHHSI CTEHOK KOHCHCTEHIINH, BOJJOHACKIIIICHHBIE
ecyanble TPYHTHI
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TyroruiacTH4HbIe, MOTYTBEPAbIC U]
TBEpABIC  TIMHHCTBIE  TPYHTBL| 40 e op
[UIOTHBIC MECKH MPH OTCYTCTBUH
[1013¢MHBIX BOJ
[ToamopHbIe coopyxeHusL[[lecku  peiXible W CpeaHei
BBITIONTHSAEMbBIC  CIIOCOOOM ~ «CTEHAa  B[IUIOTHOCTH, TJIHHUCTBIC TPYHTBI
rpyHTE», a TaKkKe u3 OypOBBIX CBaWd,[TeKyueil u IUTACTUYHON 5-15% 0-5%
BEIIIOJIHAEMBIX B IIPEIBAPUTEIBHO[KOHCHCTEHIIUH, BOJOHACHIILICHHBIC
NpOOYPEHHBIX CKBaXKHHAX C KPEIUICHUEeM|[IeCUaHble TPYHTHI
CTEHOK THKCOTPOIHBIM PAacTBOPOM, MOATyromniacTUuHbe, HOIyTBEPIbIE U
amuTod  obcanmHbIX  Tpy0  WIM[TBepABIE  TUIMHHCTBIE  TPYHTBI,
ycrpanBaemblx  cnocodom  HITHLjmnornble mecku mpu oTcyTCTBUM 5-10% 0-5%
[loanopHble COOPYKEHUS,[IOI3EMHBIX BOL
[ycTpanBaemble €3 THICPHBIX CKBAKUH

12.6 PaGoTb! pacueTHOro 6J10Ka re0TEXHUYECKOTO MPOTHO3a CIIEAYEeT BHIIOIHATH B paMKax
pacueToB MO BTOPOIl rpyIiie NpeaeIbHbIX COCTOSHUNA METO/IaMU YHCICHHOTO MOIETUPOBAHUS
C UCIOJIB30BAHUEM AamnpOOMPOBAHHOTO TEOTEXHHYECKOTO IPOrPAMMHOIO OOECTICUCHHS.
[IpuHrMaeMble TpU  MOAETUPOBAHWU 3HAYEHHUS TMPOYHOCTHBIX M J1e(hOpMAalMOHHBIX
XapaKTEPUCTHK TPYHTOB H MATEPUAIIOB JOJDKHBI COOTBETCTBOBATH BTOPOI IPYIIIIE MPEAETbHBIX
cocrosiHuil. [Ipn HeoOXonuMOCTHU ompeAeNeHusl YCWINKA B KOHCTPYKIUSX, HampuUMep MpH
MOJICIIMPOBAHUH  YCUJICHHS OKpYXKAIOMIed 3acTpOWKH, 3HA4YEHUS TMPOYHOCTHBIX U
nehOopMaIMOHHBIX XapaKTEPUCTUK TPYHTOB U MAaTEPUAJIOB JOJDKHBI COOTBETCTBOBATH MEPBOI
TpyIIie NpeAeIbHBIX COCTOSHUN.

[Tpyu BBIMOJHEHUH PACUYETOB IO OLIEHKE BIUSHUS JKECTKOCTh COOPYKEHHI OKpYXKaromien
3aCTPOIKHM JOMYCKAeTCsl 33aBaTh C UCIOIB30BAHUEM YIIPOIIEHHBIX MOJIENEH C PUBEACHHON
KECTKOCTHIO.

12.7 OtueT 1o pe3ynbTaTaM re0TeXHUUECKOT0 MTPOTrHO3a I0JKEH CO/IePkKATh MePEeYeHb BCEX
3IaHUN U COOPYKEHHM, HAXOSIIUXCS B 30HE BIIMSHHS CTPOUTENBCTBA, BKIIFOYAs HHKEHEPHbBIE
KOMMYHHKAIH B COOPYKEHHS TPAHCTIOPTHON HHPPACTPYKTYPHI, C BBIICIIEHUEM COOPYKEHHIA,
JUTSE KOTOPBIX HEOOXOAMMO BBIMIOJIHEHUE 3aIIUTHBIX Meponpustuid. [Ipyu HaxoXIeHUN B 30HE
BIMSIHASL ~ CTPOUTENBCTBA  TEXHOJOTUYECKOTO  OOOPYAOBaHHS, YYyBCTBHUTEIBHOTO K
HEPAaBHOMEPHBIM OCaJKaM, JOMYCTHMOCTh MOJTYYEHHBIX pacueToM 3Ha4deHHil nedopmaruit
JOJDKHA OBITH COTJIACOBAHA C AKCIUTYaTUPYIOUIMMH WX OPTaHU3AIUSIMH.

12.8 Jnst 3maHuii M COOPYKEHHM, HAXOASIINXCS B 30HE BIUSHUS CTPOUTEIHCTBA, JOJKHBI
OBITh BBITIOJIHEHBI UX TEXHUYECKUE 00CIIEOBAHUS C YCTAHOBJICHHEM KaTerOPUHU TEXHUUECKOTO
COCTOSTHUSI WX CTPOUTEIBHBIX KOHCTPYKIHUWA M JOMYCTHMBIX 3HAYCHUH JOMOJHHUTEIHHBIX
nedopmaruii, Ha3HauyaeMbIix B cooTBeTcTBUU ¢ CII 22.13330. /fomycTUMO Ha3HAYeHHE WHBIX
3HAYEHUU JIOTIOJHUTEIBHBIX JeQOpMalii WIM WX YTOYHEHHE B MPOIECCE TEOTEXHHYECKOTO
MOHHUTOPHHTA.

[Mpumeuanue - Ilpu obcnenoBaHnM 37aHWI, HAXOAAIIMXCS B 30HE BIMSHUS CTPOUTEIBCTBA, CIEIyeT
IpesycMaTpuBaTh BCKPHITHE WX (pyHIaMeHTOB MHIypdaMu, a TakKe BbISBICHHE IE()EKTOB M IOBPEXICHHMH,
KOTOpBIE HEOOXOAMMO YUHTHIBATH IIPH MTPOBEJCHUH YHCIEHHOTO MOJIEINPOBAHUS.

12.9 Tlpu HaXOXJIEHUW B 30HE WHTCHCHBHBIX AchOpMalvii 3AaHUN, HAXOIAIIUXCS B
HEY/I0BJIETBOPUTEIHLHOM TEXHUYECKOM COCTOSIHUM, a TAK)K€ JUIsl 3JaHUM, pacllONOKEHHBIX BHE
30HBI UHTEHCUBHBIX Je(OpMaIIHii, HO JIJIT KOTOPBIX MPOTHO3UPYEMbIE 3HAUYCHHUS TePopMaIinii
MPEBBIIAIOT MPEIeTbHBIE JOMOTHUTEIbHBIC NeOpMaIlui, PEKOMEHIyeTCs MPeayCMaTpUBAaTh
MPOBEICHUE KOMIUIEKCa paboT MO WX PEMOHTY WJIM YCWICHHIO /10 Hadaja IOJ3€MHOTO
CTPOUTEIBCTBA.

[{enecooO6pa3HOCTh 3aIIUTHI HHKCHEPHBIX KOMMYHUKAITUH, HAXOISIIUXCS B 30HE aKTUBHBIX
nedopmaruii, onpenensiercs B coorBerctBuu ¢ CIT 249.1325800 unm mo COTJIACOBAHUIO C
AKCIUTYaTUPYIOIIUMHA OPTaHU3AIHSIMH.

12.10 Ecniu Ha OCHOBaHMHM TE€OTEXHHYECKOTO MPOTHO3a BBIABISAETCS HEOOXOIUMOCTH
MIPOBEICHUS MEPOTPUITHI 1O WHXKEHEPHOW 3allUTe OKPYKAIOIIEH 3aCTPOWKH, CIEAyeT
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BBIIIOJIHATh TPOEKT JAHHBIX MEPONPUATUH M MOBTOPHBIA TE€OTEXHUYECKUH IPOTHO3,
YUUTBIBAIOIIMH [TPOBEICHUE YKa3aHHBIX MEPOIIPUATHUH.

IIpumeuyanus

1 Cnenyer y4uThIBaTh, YTO YCHJICHHUE 3[IaHUI OKpY’KAalOLIEH 3aCTPOMKH 4acTO HE MOXKET OBITh BBHIITOJHEHO
JIOCTaTOYHO 3((PEKTHBHO IO OPraHMW3allMOHHBIM NPUYMHAM (HAIpHUMeEp, OTCYTCTBHE JOCTYIa), a HEKOTOpPHIC
MEPOTIPHUATHS 10 YCHJICHHIO (TIPH BMEMIATEIhCTBE B OCHOBAHMS (PYHAaMEHTOB) MOTYT CaMH IO ce0e TPUBOIUTE
K JIOTIOJHUTEIbHBIM JeopManusM yCHIHBaeMbIX 31aHUH. [1o3TOMy MpH MPOEKTHPOBaHMH CIEIYET OTAABAThH
MPEUMYIIECTBO BBIOOPY TEXHHYECKHX PELICHUH, MO3BOJIIOMNX HCKIIOYUTh WIM MHHUMH3UPOBATH YCHUIICHHE
Om3nexXalx 34aHNH 1 KOMMYHHKAIMHA 32 CUET JOMOJHHUTENBHBIX KOHCTPYKTHBHBIX MEp, KOTOPBIC CHIDKAIOT
MPOTHO3UPYEMBIE 3HAUEHHS JOTIOTHUTEIBHBIX 0CAIOK.

2 MeponpuaTia MO YCHJICHHIO WJIM PEMOHTY ONM3ICKAIIUX 3JaHWH MOTYT BKJIIOYAaTh B ce0s Kak
MEpOIIPUSTHS, HAIIPABJICHHbIE HA yMEHbBLIEHHUE IeopMalyii, TaK 1 MEPOIIPUSTHS, HAIIPABJICHHbIE HA yBEINYCHHE
CIIOCOOHOCTH KOHCTPYKLUH 3aHUH BOCIPUHUMATD Ae(hOpMaIyy.

12.11 ToyHOCTh T'E€OTEXHUYECKOTO MPOTHO3a W OIEHKY IPaBWIBHOCTH MPUHATHIX
IIPOEKTHBIX PEUIEHUH ClIeyeT OLEHMBAaTh Ha OCHOBAaHMM I'€OTEXHUYECKOTO MOHHUTOPHHIA,
IPOBOAMMOIO B TpOIECCe MPOU3BOJACTBA pPAOOT MO CTPOUTEIBCTBY COOPYKECHHS B
cooTtBeTcTBUU ¢ TpeboBanusmu CII 22.13330.

12.12 Ecnu B mpoliecce TeOTEXHHMYECKOTO MOHUTOPUHTA BBISBICHO, YTO (haKTHUYECKOe
3Ha4YeHue aedopManuii Kakoro-Tudo U3 CyIIECTBYIOMINX 3aHUN U COOPYKEHHUH MPEBBICHIIO
MpelIebHO JOMYCTUMbIE 3HAYEHUS, TO Pa0OTHI MO CTPOUTENBCTBY MOJ3EMHOTO COOPYKECHHUS
JIOJIKHBI OBITh HEMEJIEHHO MPUOCTAHOBJIEHBI (€CIM UX OCTAHOBKA HE BJIEYET K YXYILICHUIO
CUTYalluH, 4TO OIpenessieTcss MPOeKTHON opranuzaiueii). [locie 3Toro crieayer BHITOIHUTD
MIOBTOPHOE 00CIIEIOBaHUE U T€OTEXHUYECKHUI MMPOTHO3, B CITy4ae HEOOXOIMMOCTH pa3paboTaTh
MEPOIPUATHS O JOMOJTHUTEIBHOMY YCWICHHUIO 3[aHUs, MOJIYYMBLIEIO HEIONYCTHUMbIE
negopManuu, BBIIOTHUTH KOPPEKTHPOBKY MPOEKTa WM NPEAYCMOTPETh HW3MEHEHHE
TEXHOJIOTHH MPOU3BOJICTBA PadOT.

12.13 T'eorexHUYECKUH MOHUTOPUHI CIEIYET OCYILECTBISATH B COOTBETCTBUU C
IIporpamMMoii, KoTopas pa3pabaTbhIBaeTCs B Ipoliecce mpoekTupoBanus cormacuo CIT122.13330
U SIBJISIETCSI pa3/IesIoM YTBEP)KIaeMOW YacTH MPOEKTHOM JTOKYMEHTALINH.

12.14 B nmnpomecce TE€OTEXHHMYECKOTO MOHHMTOPUMHIA HEOO0XOAMMO  O0ECHedUuTh
CBOEBPEMEHHOCTb ~ MH(POPMUPOBAHUS  OpraHU3alluii, OCYILECTBISAIOUIMX Haa30p 3a
CTPOUTENIBCTBOM, O BBIBJICHHBIX OTKJIOHEHUSAX KOHTPOJIMPYEMBIX IapaMeTpoB (B T.U.
TEHACHIMSIX WX W3MEHEHUH, MPEBBIIIAIOMINX 0KUJAEMbIe) OT MPOTHO3UPYEMBIX MPOEKTHBIX
3HAYEHUH.

12.15 Ilpu 3kcrutyaTaliui MOCTOSIHHBIX TPYHTOBBIX aHKEPOB B COCTABE M€OTEXHUYECKOIO
MOHUTOPHHIa HEOOXOJMMO, a BPEMEHHBIX - PEKOMEHIYEeTCs, MPelyCMOTPETh KOHTPOJIb 32
3HAUEHUSIMU YCUJIMI B aHKepax.

IIpnioxenne A
OcHoBHbIe O0yKBeHHbIEe 0003HAYECHHS
YacTrHble KO3 PULIHEHTHI HALEKHOCTH

Ya - TIO COTIPOTHBIICHUIO [T aHKEPOB;

Ya,t - TIO CONPOTHUBIICHUIO MaTepHalla TATH aHKepa,

Ye - KOOQPUIUEHT yCIOBUM pabOTHI;

Yeb - KO3(pPUIMEHT ycIOBUH pabOThl, YUMTHIBAIOIIUMN OETOHUPOBaHME KOHCTPYKIUH B
Y3KOM TIPOCTPAHCTBE;

Yeb' - KOOPPHUIMEHT YCIOBUI pabOThl, YYUTHIBAIOIIMKA CHOCOO MPOM3BOJACTBA PabOT MO
OETOHMPOBAHNIO KOHCTPYKIIUU;

Yep - TOHMKAOUWMKA KO3((UIMEHT YCIOoBUHA paboThl, YUUTHIBAIOIIMN HECIJIOUIHOCTD
KOHCTPYKIIUH;

Yd - K03 pumeHT ycaoBuit paboThl;
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Ydk - KO3(pPHUIIUEHT ycIoBUN pabOTHl HA KOHTAKTE «ITOATIOPHOE COOPYKEHUE - TPYHTOBBII
MacCHBY;
Yf - TIO HATPY3KeE;

Yf‘; - KOO PUIMEHT HAJIS)KHOCTH 110 HEPABHOMEPHOCTH HATPY3KH;
Yg - IO TPYHTY;

Ym - TIO MaTepUaIly KOHCTPYKIIHIA;

Yn - IO OTBETCTBEHHOCTHU COOPYKCHHIA;

YR - TI0 COIIPOTHUBIICHHIO;

Kst - ycToitunBocTH;

K, - K03 PHUIIUEHT YIIIOTHEHHUS TPYHTA.

XapakTepuCTHKH IPYHTOB

C - YICJIbHOE CLEIUIEHUE IPYHTA;

Cu - IPOYHOCTh I'PYHTA IPU HEAPEHUPOBAHHOM CJIBUTE;
Y - YIAEIbHBIN BEC TPYHTA;

Yw - YACJIBbHBIN BEC IOPOBOU KHUIKOCTH;

¢ - yroJl BHyTPEHHEr0 TPEHUS IPYHTA.

FeOMeTpnqecmle XapaKTEePpUuCTUKHU, BO3/elCTBHSA U COIPOTUBJICHUSA

Ea - pacueTHOe 3HaUEHUE PaBHOACHCTBYIOICH aKTUBHOTO JIABJICHHS TPYHTA;

Ep - pacueTHOE 3HauUEHUE PaBHOAECHCTBYIOLIEH MACCUBHOIO AABJICHUS TPYHTA;

Eq - pacueTHoe 3HaueHHE paBHOACUCTBYIOIIEH OOKOBOrO MaBiCHHsS] OT HArpy3oK Ha
MOBEPXHOCTHU TPYHTA;

Ew - pacueTHOE 3HaUeHUE PaBHOACHCTBYIOIICH TaBICHUS MOJ3EMHBIX BOJI;

Fd - pacueTHO€E 3HaUEHNE HArpy3KHU WU BO3AECUCTBHUS;

Fn - HopMaTuBHOE 3HaUEHUE HATPY3KHU WIIA BO3JCHCTBUS;

Fsa - HOpMaTUBHOE 3HaU€HUE CIBUTAIOLIEH HArpy3KH WU BO3AECHCTBHUS;

Fsr - HOpMaTUBHOE 3HAUYEHUE yIEp>KUBAIOIIEN HArpy3KU I BO3/IEHCTBHUS,

Koz - K03(ppuiieHT GOKOBOTO JaBIICHHS IPYHTA Ha INTyOHWHE Z B TIOKOE;

Pd - pacueTHast Harpy3Ka Ha aHKep;
oCH
Pr " - pacueTHbIC 3HAUCHHSI OCHOBHOT'O JIABJICHHS TPYHTA;

PE°" - pacueTHbIC 3HAYCHNUS TOTIOIHUTENBHOTO JABICHUS [PYHTA;

g - paBHOMEPHO paclpeieJIeHHasl Harpy3Ka;

Ra:d - pacyeTHOE 3HaYEHHE COMPOTUBIICHHS BBIIEPTUBAHHIO aHKEPA;

Ra;k - HOpMaTUBHOE 3HaUYEHUE MPEIIbHOTO CONPOTUBIICHNUS BBIJICPIMBAHUIO aHKEPA;
Rd - pacueTHOE 3HAUEHUE COMPOTUBIICHHUS BO3ICHCTBHIO;

Rtd - pacueTHast Harpy3Ka, KOTopast MOJKeT ObITh BOCIIPUHATA aHKEPHOH TATOM;

6’ - 3ppexTuBHOE HOPMANIbHOE HAIPSKEHUE HA KOHTAKTE;

W - KOOQPHUIHUEHT COueTaHUs Harpy3oK.

CeiicMuuecKune BO3aeiCcTBUSA

A - ceficMMUecKOe YCKOPEHHE IPYHTA;

Ko - ko urmeHT HaeKHOCTH TI0 Ha3HAYEHHIO TIOMIOPHOTO COOPYKEHUSI U YPOBHS €0
OTBETCTBEHHOCTH,;

K1 - ko3 dunueHT, yauThIBaIOMINN TOMyCKaeMble TOBPEKICHUS TOATIOPHOIO COOPYKEHUS.

IIpuinoxenune b
I'eoTexHn4eckue KaTeropuu

b.1 TpC6OBaHI/I${, NpEABABIACMBIC K  HWHXCHCPHBIM  U3BICKAHUAM, pacdyCTaM U
MPOCKTUPOBAHUIO IMOAIIOPHBIX COOPY)KeHHﬁ, CIICAYyET ONPCACTIATE B 3aBUCUMOCTHU OT YPOBH:A
HX T€O0TEeXHUYECKOU KaTCropmu. I'eoTexHuueckas KaTer OopHA 00BeKTa CTPOUTCIILCTBA
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MpEJCTaBIsieT CcOoOOW KaTeropui0 €ro CIOKHOCTH CTOYKM 3pEHUs T'€OTEXHHYECKOTO
MIPOCKTUPOBAHUS, KOTOpasi OMNPENEISAETCS B 3aBUCMMOCTH OT YPOBHSI OTBETCTBEHHOCTH
00BEKTa U CIIOKHOCTH UHKEHEPHO-TEOJIOTUYECKUX YCIOBUH TUIOMIAIKU CTPOUTENILCTBA.

YpoBeHb OTBETCTBEHHOCTH MOJMOPHOIO COOPYXEHUSI CIEAyeT YCTaHaBJIUBaTh B
coorerctBud ¢ [2], [3] u TOCT 27751.

Kareroputo cnoXHOCTH HH)XKEHEPHO-TEOJOTUYECKUX YCIOBUH CTPOMTENILCTBA CIEAYET
onpexaenats cornacHo CIT47.13330.

b.2 Jlns na3zHaueHusi TpeOOBaHWI K MHXCHEPHBIM M3BICKAHUSM M TPOCKTHPOBAHUIO
MOJMOPHOTO COOPY>KEHHUsI JIOJDKHA OBITh YCTaHOBJEHA €ro IeO0TeXHUYECKas KaTeropus.
[IpeaBapuTeIbHO TE€OTEXHUYECKYI0 KATErOpUI0 MOAMOPHOTO  COOPYKEHUS  CIIEyeT
yYCTaHaBJIMBATH JI0 Hayaja W3bICKAaHUI Ha OCHOBE aHAIM3a MAaTEPUAJIOB U3bICKAHUM IIPOLUIBIX
JIET, YPOBHSI OTBETCTBEHHOCTHU U TUIIA COOPYKEHHS. JTa KATerOpHsi MOKET ObITh YTOUHEHA Ha
CTaIMY MHKEHEPHBIX U3bICKaHUI TMOO HA CTaIUU MPOCKTUPOBAHUSI.

B.3 'eoTexHUYECKYIO KATETOPHIO MOAMOPHBIX COOPYKEHHH, SBISIOMNXCA YaCThI0 00BEKTa
CTPOUTEINILCTBA, ClIeIyeT yCTaHABIUBATh B COOTBETCTBUM ¢ Tabnuuei 4.1 CIT22.13330.2016.

['eOTeXHUYECKYI0 KATeTOPUIO OTACIBHO CTOSIIMX WM BPEMEHHBIX IOANOPHBIX
COOPYKEHHI, B YAaCTHOCTH BPEMEHHBIX OTPAXKICHHM KOTJIOBAHOB U BBIPAOOTOK, CIEAyeT
YCTaHABIIMBAaTh B COOTBETCTBUU C Tabmuieil b.1, ecam wHOE HE yKa3aHO B TEXHHYECKOM
3a/laHUM HA IPOEKTUPOBAHUE.

Ta6numa b.1 - ['eoTexHnueckre KaTeropuu OTIEIBHO CTOSAMIMX W BPEMEHHBIX TOIIOPHBIX
COOPYKEHHU U

['eoTexHMUeCcKas KaTeropus Npu KaTeTOPHH
CJIO)KHOCTH HHKXCHEPHO-TEOJIOTHYECKIX
Tun moanopHOTO COOPYKEHHUS .
YCIIOBHI
III (cmoxnas) | II (cpemnsas) | I (mpocras)
UliHeliHbIe U 3aMKHYTHIC IPOTSHKCHHBIC BPEMECHHBIC TTOAMTOPHBIC
COOPY>KEHHSI U OTPAKICHUS KOTIOBAHOB CO CPOKOM CIYKOBI /10
Tpex JIeT TPH BBICOTE COOPYXeHHWs (yAepKHBaeMOM Tepemnase
BBICOT):
1o 3 M 1 1 1
o 15 M 2 2 2
bosiee 15 M 3 3 2
UTiHelHbIC U 3aMKHYThIC TPOTSDKEHHBIC TOCTOSIHHBIE ITOITOPHBIE
COOPYKEHHUSI [TPU YICPIKUBACMOM IEPETIae BBICOT:
o 5 M 2 2 1
1o 10 M 3 2 2
bonee 10 M 3 3 3
3aMKHYTBIC B IJIAHE MOCTOSHHBIC M BPEMCHHBIC OTPAXKICHUS
KaMep W IIaXT I[epuMeTpoM He Oomee 50 M mpu riryOuWHE
BEIPAOOTKU:
o 10 M 2 2 1
o 15 M 2 2 2
bonee 15 M 3 2 2
IIpumeyanus

1 J{nst OTAENBHBIX YYaCTKOB JMHEHHBIX MOAMOPHBIX COOPY)KEHHUH IpPU Pa3sIMYHBIX NEPEnanax BbICOT WIN
[PA3JIMYHBIX WH)KEHEPHO-TEOJIOTMYECKHUX YCJIOBHAX JOILYCKAETCS HA3HA4YaTh UX IEOTEXHHYECKYH KAaTETOPHIO
[pa3aeIbHO.

2 JlomyckaeTcs MOBBIIIATh TEOTEXHMYECKYIO KATETOPHIO ISl TIOAMIOPHBIX COOPY>KEHHH, PAcIIONOKEHHBIX Ha
CKJIOHaX, B OIIOJI3HEBBIX pallOHaX, CECMMYECKH ONACHBIX pallOHaX WIM Ha IUIOLIAJKaX C PacIpOCTPaHEHHUEM|
crienn(pUIEeCKUX WM CTPYKTYPHO-HEYCTOMYHMBBIX TPYHTOB (IIPOCAJOYHBIX, JIECCOBBIX, 3aCOJICHHBIX U T.I1.).

3 B TOoM cmydae, eCliM CTPOMTEIBCTBO MOANOPHOTO COOPYXKECHHUS OKa3blBacT BIMSHUE HA 3[aHUE WIN
COOpyKeHHEe 0ojee BBICOKOTO YPOBHSI OTBETCTBCHHOCTH, T€OTEXHHYECKYI0 KAaTETOPHIO 3TOr0 HOAIIOPHOTO
COOPYXKEHU CIIeJyeT Ha3HayaTh C YYETOM YPOBHS OTBETCTBEHHOCTH 3AAHMS WU COOPYIXKECHHMS, IIOIIaNAIOLIErO B
30HY BIUSIHUA. [l OTAENBHBIX YYaCTKOB TAKHUX MOJIOPHBIX COOPYXKEHUH, HE OKa3bIBAIOIIMX BIMSHUS HA 3/1aHHE
WIN COOpY)KeHHe OoJjiee BBICOKOTO YPOBHS OTBETCTBEHHOCTH, JIONyCKAeTCs Ha3HAa4aTh MX I'€OTEXHUYECKYIO
KaTErOpHUIO Pa3ieIbHO.
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4 Kareropuu co»HOCTH HHXXEHEPHO-T€0JIOTHYECKUX YCIOBUH clenyeT onpeaensats cornacHo CIT47.13330.

IMpuaoxenne B
CocTaB HHKEHEPHO-Te€0JI0THYeCKUX U3bICKAHUI

[Ipy BBHINOJIHEHWH WHXXEHEPHO-TCOJIOTMYSCKUX M3BICKAHUH JUISI  TIPOSKTHPOBAHUS
MOJIMTOPHBIX COOPYKEHUN PEKOMEHIYETCs YIUTHIBATh MOJIOKEHUs, IPUBEICHHBIC B TaOIHUIE
B.1 (HO He OorpaHUYUBATHCS KMH).

Tabnuma B.1
['eoTexHnUecKas]
TpeboBaHUsI K U3BICKAHUAM
KaTeropusi
1 (mpocras) 1.1 IIpenBapuTenbHble U3BICKAHUS

He npenycmarpusarorcst

1.2 OxoHYaTenbHBIC U3BICKAHUS

[[ar ckBaxxuH He O6osee 50 M IO Tpacce MOAOPHOTO COOPYKEHUS, HO HE MEHEE JIBYX CKBa)KUH
Ha coopyxeHHe. JlomycKaeTess OTCTynaTh Ha paccTOsiHME He Oojee 25 M OT OCH HOAIIOPHOTO
coopyxeHnust, HO He 6onee 1,5Hy, rae Hy - TTyOnHa MOAIIOPHOTO COOPYKEHHUS OT TIOBEPXHOCTH
3eMITH.

[1yOMHA CKBaXXMH - HE MEHEE 5 M HIKE HOJIOIIBHI IIOATIOPHOTO COOPY>KEHHS.

[ XapakTeprCTHKH TPYHTOB JAOITyCKaeTcs Ha3HayaTh Ha OCHOBAHMHM MaTepHalioB HM3bICKAHUH
mpomisix JieT, no CII 22.13330, pe3ynbTaTaM 30HIUPOBAHUSA, B COOTBETCTBUU C UMEIOLTIMCS
COTTOCTaBUMBIM OIBITOM.

JlomyckaeTcs IpOEKTHPOBAHUE 110 MPEAMUCAHUAM Ha OCHOBAHUHU COIIOCTABUMOTO OIIBITA.
V3pIcKaHMs BHE TUIOMIAAKHA CTPOUTENHCTBA HE MPEAYCMaTPHBAIOTCS

2 (cpenmmeiif2.1 TlpemBaputensHble W3BICKaHUS llpyM HAMTMYWW apXWBHBIX JAHHBIX HE TPeOYIOTCS, TpH
CIIO’KHOCTH) OTCYTCTBHY apXMBHBIX AAHHBIX - MO 1.2 HACTOSIIEH TaOIMIIB]

2.2 OKOHYATENbHBIE U3bICKaHUS

[[ar ckBakuH He 6osree 20 M 1O Tpacce MOATIIOPHOTO COOPYKEHHS, HO HE MEHEE TPeX CKBayKHH
Ha coopyxkenne (cm. CIT 22.13330). JlomyckaeTcst OTCTYIaTh Ha paccTosHUE He Oojee 15 M oT|
oCH TIOTIIOPHOTO COOpYKeHUsI, HO He 6onee 1,5H..

["myOunaa ckBakuH - He MeHee 1,5H + 5 M, toe Hy - riryOMHa MOAIIOPHOTO COOPYKEHHUS OT
[TOBEPXHOCTH 3€MJM, HO He MeHee 10 M HmKe MOAOMIBBI MOIIOPHOTO coopykeHms. Ha
VKa3aHHYIO TIyOMHY JOJKHO OBITh TipoiineHo He meHee 30 % CKBaKuH, HO HE MEHee TpeX|
ckBaxxuH (cm. CIT 22.13330).

[XapaKTepUCTHKN TPYHTOB CIIEAyeT YCTaHABIMBATh HAa OCHOBAaHHMHM HEMOCPEICTBEHHBIX
MCTIBITAHUI TPYHTOB B TIOJIEBBIX U JTJAOOPATOPHBIX YCIOBHUSX.

/)11 TPEIMHOBATHIX CKAJIBHBIX U TONYCKAJIBHBIX TPYHTOB, B YaCTHOCTH OTJIOKEHHH KapOoHa, B
poriecce M3BICKAHWHM JOJDKHBI OBITh  TONYyYeHBl KOJMYECTBEHHbIE U KaueCTBEHHBIE
XapaKTEepPUCTUKHU (PU3NKO-MEXAHUUECKHX CBOMCTB, XapaKTepH3YIOIIMe KaKk OCHOBHOW MaTepHal
rpyHTa MaccuBa (oOpaselr), Tak U MaccuB B mesoM. OnpeenseMble XapaKTePUCTHKHU JTOJIKHBI
yCTaHABJINBATHCS B MPOTPaMMe HU3BICKAHUI.

[Tpu HaTMYUHM Ha IUIOINAAKE Pa3pyLICHHBIX CKaJbHBIX TPYHTOB C COACP)KaHHEM TIIMHHCTOTO
BaromHUTENs TpebyeTcs NpeaycMaTpuBaTh ONPEACICHHE HX MEXaHMYECKHX XapaKTepUCTHK|
[10JI€BBIMU MCHIBITAHUS B IIypdax WM 10 APYTUM METOANKAM.

[lpy HaIMYMK TOCTOSHHBIX JUHAMUYECKUX BO3JEHCTBUM Ha NPOEKTUPYEMOE COOPYKEHHUE
HEOOXOAMMO OLICHWBATh YPOBEHb 3TOTO BO3/EHCTBUS M YYHMTBHIBATH €r0 IPH IPOBEAECHHH
M3BICKAHUI.

/)11 IOCTOSIHHBIX MOANOPHBIX COOPYXEHUH IPU HAJIUYUU Ha MJIOIIAJKe TTTMHUCTBIX TPYHTOB
TOJDKHBI OBITH IOJIy4eHB! 3HAYE€HHS IPOYHOCTHBIX XapaKTEPUCTHK, COOTBETCTBYIOUIMX Kak
IPEHHPOBAHHOMY, TaK 1 HEIPEHUPOBAHHOMY XapaKTepy UX pa3pyLICHHUS.

/)11 MOCTOSIHHBIX MOJIOPHBIX COOPYXKEHUH, OSKCILIyaTUPYEeMBIX IPH OTPULATEIbHBIX
TeMIepaTypax B IYyYHMHHCTBIX TPYHTAaX, PACIOJIOKEHHBIX BBIINIE OTMETKM HSKCKaBallUH, B
porpamMme H3bICKaHWH HEOOXOAMMO MPEeaTyCMOTPETh OIpE/eNICHHE IaBICHUs HaOyXaHHs B
nanazoHe TEMIIEPATyp, COOTBETCTBYIOIIUX TEMIIEPATypaM IKCILTyaTallUd COOPYKEHUSI.
3pIcKaHMsl BHE TUIOLIAJKH CTPOUTEIHCTBA TPEOYIOTCS MPU OTCYTCTBHH apXUBHBIX JIAaHHBIX B
ciydae, ecnu B 30HE BIUSHMA IMOANOPHOTO COOPYKEHHs PACIONaraiorcs CyLIECTBYIOIIUE
31aHMs M COOPYXKEHUs, IPU ATOM NPOEKTOM INPEAYCMATPUBAETCS YCTPONUCTBO yAEPKUBAIOIIUX]
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KOHCTPYKLUH (IPYHTOBBIX aHKEPOB, aHKEPHBIX CBaM U T.II.), BRIXOAAINX 32 KOHTYP MOAIIOPHOTO
coopyKeHHsI Ha paccTOsiHUE OoJIee MOJIOBUHEI I1ara CKBayKHH

3 (cnoxxHast) 3.1 IIpenBapuTenbHbIC U3BICKAHUS

[Io 1.2 HacTOsIIEH TaOIHUIIEI, a TAKXKE:

[Ipy HamMUUM Ha IUIOINAAKE PAa3pyLICHHBIX CKaJbHBIX IPYHTOB C COAEP)KaHHUEM TJTMHHCTOTO
BanoHUTEN TpeOyeTcsl MpeaycMaTpuBaTh ONpENeNeHHE UX MEXaHMYECKUX XapaKTEPHUCTHK
[10JI€BBIMU MCTIBITAHKS B IIypdax WU 10 APYTUM METOANKAM.

1I3pIcKaHMs BHE TUIOIIAAKH CTPOUTENBLCTBA TPEOYIOTCS IPH OTCYTCTBHH aPXMBHBIX JAHHBIX JUIS
[T0ITOPHBIX COOPYKEHHUMN, PACTIONOKEHHBIX HA CKIIOHAX

3.2 OKOHYATENbHBIC H3BICKAHUS

[To 2.2 HacTOsIIEH TaOIHUIIBI, a TAKXKE:

B xone M3bICKaHMI NOKHBEI OBITH ONPENENICHBI COCTaB M CBOMCTBA CIIEIM(UIECKUX IPYHTOB,
[IPOBEJCHBI BCE HEOOXOMMMBIC HCCICAOBAHUS, CBS3aHHBIC C Ppa3sBUTHEM  OIACHBIX
[COJNIOTHIECKUX W HHXCHEPHO-TEOJOTHYECKHX IIPOIECCOB (IPH WX HAJIWYNH), BBIIOIHECHBI
OTIBITHO-(pUIBTPAIMOHHBIE PA0OTHI, CTALMOHAPHbIC HAOMIONCHWS M Jpyrue CHenualbHbIC
[pa0OTHI M HCCIIETIOBAHUSI B COOTBETCTBHUH C TEXHHYECKHUM 3aJaHUEM U IIPOrPaMMO M3bICKaHHH.
[Tpu moneBbIX U 1aOOPAaTOPHBIX UCCIEJOBAHMAX (H3MKO-MEXaHHMYECKHX CBOIMCTB I'DYHTOB H
CKaJbHBIX MAaCCHBOB IO CIEIMAJIbHOMY 3aJaHUI0 MOTYT ONpEAENAThCA JONOJIHHUTENIBHBIC
cnenuduyeckne XxapakTeprUCTUKH, HEOOXOJUMBIE ISl PacdeTOB OCHOBAHUH COOPYKEHHUH U HX
KOHCTPYKLNH, KOMIUIEKCHO TPUMEHSATHCS Te0(PU3NUECKHE U JPYrHe METOMbI.

[Ipy HamMuYUKM Ha IUIOINAAKE PAa3pPyLICHHBIX CKAaIbHBIX TPYHTOB C COACP>KAHUEM TIIUHHCTOTO
BaroTHUTENIA TpeOyeTcsl MpeaycMaTpuBaTh ONPENEICHHE MX MEXaHHMYECKHX XapaKTepPHCTHK|
[T0JIEBBIMU HCTIBITAHUSA B mIypdax.

[Ipy moxpe3ke M YKPEIUIEHWH OIOI3HEBBIX CKIOHOB B IPOrpaMMy H3BICKAHUI CIeXyeT
BKIIIOYUTh KOMILIEKCHOE H3y4EHHE BCEX IPOLECCOB HA CKIOHE KaK B IMpeJeNax IMIOMIAJKH
CTPOMTENBCTBA, TAK M BHE €€, B 30HE, OKAa3bIBAIOLIEH BIMSHUE Ha MPOEKTHPYEMOE MOANOPHOE
cOOpy>KEeHHeE.

[Tpu MpoeKTUPOBAHUH MOIIOPHBIX COOPY)KEHUH Ha CKIIOHaX HEOOXOIMMO YCTAHOBHUTH HAJTUUHUE
chOopMUPOBABLIMXCS TTOBEPXHOCTEH CKOJNBKEHUS, ONPENEUTh HX MECTOIOJIO0XKEHHE, YIrol
HaKJIOHA, IPOYHOCTHBIC XapaKTEPUCTUKH I'PYHTOB T10 IIOBTOPHOMY C/IBHTY.

[Ipy IpOEKTUPOBAaHUM B CEMCMMUYECKUX PailOHaxX B JOIOJHEHUE K MaTepuagaM HHXKCHEPHO-
[CONOTHYECKUX  M3bICKAaHMH  HEOOXOAMMO  HCIOJb30BAaTh  JAHHBIE  CEHCMMYECKOro

MUKpPOPaiOHUPOBAHUS TUIOLIAIKK CTPOUTEICTBA.

1I3pIcKaHNs BHE IUIONIAJKH CTPOHUTENHCTBA TPeOYIOTCS Mo 2.2 HacToAleH TaOIHIbl, a TaKkxke
[py HaMWYNM ONACHBIX T'€O0JIOTHYECKHX IIPOLIECCOB B IPHIICTAIONIEH 30HE, OKa3bIBArOIIEH
BIISIHHE Ha NPOEKTHPYEMOe MOIANOpPHOE coopykeHHe. IIpn ImpOoeKTHpOBaHWU MOIIOPHBIX
COOpy’)KeHHII Ha CKJIOHAaX Iar CKBAXWH M WX KOJMYECTBO YCTaHABIMBACTCA IIPOrpamMMOif
M3bICKaHMN, 1O pe3yibTaTaM M3BICKAaHUM CIefyeT IOCTPOUTHh TEOJIOTHUECKHE pa3pessl,
[epeceKaroie MPOSeKTUPYEMOE TIOATIOPHOE COOPYKEHHUE B/IOJIb HAIIPABJICHHS TTaeHHs CKIIOHA.
[lar Taknux pa3pe3oB cieayeT NIPUHUMATH He Ooiee 50 M.

['yOnHY CKBaXkMH ClIeAyeT NPHHUMATh JI0 KOPEHHBIX TPYHTOB Wi Ha 10 M HIDKE pacdyeTHOH
[TOBEPXHOCTH CKOJIBXKEHUS

IIpumeyanus

1 XapakTepucTHKH IPEHUPOBAHHOM (t20’, ¢') ¥ HeAPEHUPOBAHHOM MMPOYHOCTH (Cy) TPYHTA HCIIOTB3YIOTCS IIPH
QHAJIM3€E T0JTOBPEMEHHBIX M KPATKOBPEMEHHBIX PACYETHBIX CUTYallUi COOTBETCTBEHHO.

2 Ilpu olleHKe KauecTBa U CBOMCTB CKaJIBHBIX M MOIYCKAJIbHBIX TPYHTOB HEOOXOMMO IPOBOJHUTH PAa3IHIHe
MEXXTy ITOBEIEHHEM IPYHTa MIPHU UCIBITAHUAX HEHAPYIICHHBIX 00pa3IioB M MOBEACHNEM 3HAUYNTENHFHO OOJBIINX
[10 pa3MepaM CKaJIbHBIX MacCHBOB, KOTOPHIE BKIIOYAIOT CTPYKTYPHBIE Pa3phIBBI CINIONTHOCTH, HAIUTACTOBAHUS,
TPEIIMHBI, 30HBI CABUIOB M IIYCTOTHI BBIMIETAYMBAHNA M B CHIIY 3TOI'O MOTYT XapaKTePH30BATHCS 3HAYUTEIHHO
001ee HU3KUMH NWHTETPATbHBIMA MEXaHMUECKUMH CBOMCTBAMH.

3 Ilpu ompeneleHWH CBOWCTB TPYHTOB CJIEIyeT YYHUTHIBATH WX UYBCTBHTENBHOCTH IO OTHOUICHHIO K
pa3nIHbIM (DaKTOpaM: M3MEHEHHSIM KIMMATHIeCKUX YCIOBHH WIIM HAINPSDKEHHOTO COCTOSHHS, 3aMadHiBaHUIO,
XIMWYECKIM BO3ACHCTBISIM U TIP.

Ipunoxenne I'
THnbl NOANOPHBIX COOPYKEHHH, KOHCTPYKIMHA KPelJIeH!sI U 00/1aCTH UX IPUMEHEHUS

I'.1 IloanopHbIe coopyKeHUsi U 00J1aCTH UX IPUMEHEHUS
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I'.'1.1 MaccuBHble NOANMOPHBbIE CTEHbl W3 KPYNHbIX 0JIOKOB, KamMHel, 0eTOHAa Ha
€CTeCTBEHHOM OCHOBAHHMU WM Ha cBaiiHOM (pyHaaMeHTe (CM. pucyHOK [.1)

[TpyUMEeHSIOT MPEeUMYIECTBEHHO MPU CTPOUTEIHCTBE TPAHCIOPTHBIX M APYTHX JTUHEHHBIX
MOJIIMTOPHBIX COOPYKCHHM, TPH IJIAHUPOBAHUH U OJIATOYCTPOMCTBE CKIIOHOB U OTKOCOB.

[ Y/////////

[l
|
\
[ \
Lo \

| SN GNENS SENN S

Pucynok I'.1 - MaccuBHas nmoanopHast cTeHa

MaccuBHbIE TOANIOPHBIE CTEHBI, KaK MIPaBUJIO, OTHOCSITCS K MOCTOSIHHBIM KOHCTPYKLUSM,
BBINOJIHAIOTCS B OZIMH WJIM pU OOJIBIIMX MEPEeragax B HECKOJIBKO PSAIOB.

B OonpmumHCTBE CilydyaeB BBHIMOJIHEHUE OJWHOYHBIX MACCHBHBIX ITOJANOPHBIX CTEH,
yIep>KUBAIOIIKUX Tepernaj BhICOT Oojiee 7 M, HelesnecooOpaszHo. B Takux cimywasx ciemyer
IpelyCcMaTpuBaTh YCTPOMCTBO HECKOJBKUX PpAJOB WIM MPUMEHEHHE JApYyroro THUIA
MIOIIOPHOTO COOPYKEHUS.

MaccuBHbIE MOJIOPHBIE CTEHBI BBINOJHSIOT C MPEABAPUTEIbHONW MOJPE3KOM TpyHTa, B
CBSI3U C Y€M Iepe]l IPOEKTUPOBAHUEM JIaHHOTO TUIIA MOJINOPHOTO COOPYKEHHsI HEOOXO0IUMMO
OLICHUTh BO3MOXKHOCTb M 00BbEM TpPeOYyEeMBbIX 3eMJISIHBIX pabOT, OCOOEHHO Ha CKJIOHAX W B
CTECHEHHBIX YCIOBUSX.

I'.1.2 VYroikoBbie TOANOPHBbIE CTEHbI M3 MOHOJMTHOIO :Kejle300eTOHAa Ha
€CTeCTBEHHOM OCHOBAHWY WJIM HA cBaiilHOM (pyHIaMeHTe (CM. pUCYHOK [.2)

[TpUMEHSIIOT NPEUMYILIECTBEHHO MIpPHU CTPOMUTEILCTBE TPAHCIOPTHBIX, TI'PaXJAAHCKUX H
HPOMBIIIJICHHBIX COOPYKEHHM, TNIAHUPOBAHNUHU U 0JIar0yCTPOICTBE CKJIOHOB U OTKOCOB.

VYToaKOBbIE MOJIOPHBIE CTEHBI, KaK MPAaBUIIO, OTHOCATCS K MOCTOSHHBIM KOHCTPYKIMSIM U
IpU OTCYTCTBHUM CTECHEHHBIX YCIOBUI B OOJBIIMHCTBE CIy4aeB SBISIOTCS Hamboiee
HKOHOMUYHBIM MOJIIOPHBIM COOPYKEHUEM.

YT0aKOBBIE NOATIOPHBIE CTEHBI BBIIOJHSAIOT C IPEABAPUTEILHON IOAPE3KON IPYHTA, B CBA3H
C 4eM repej NpOeKTUPOBAHUEM JAHHOTO THIIA ITOAIOPHOI0 COOPYKEHUSI HEOOXOIUMO OLIEHUTh
BO3MOXHOCTh U 00BEM TpeOyeMbIX 3eMIITHBIX PaboT, 0COOEHHO HA CKJIIOHAX U B CTECHEHHBIX
YCIOBUSIX.

(/S S

Pucynok I'.2 - YronkoBas noanopHas cTeHa

I'.1.3 TloanmopHbie COOpPY:KeHHsSI M3 HHBEHTAPHBIX MJIU [ePEeBSIHHBIX JJI€MEHTOB,
MOrPYy:KaeMbIX Pa3JIHYHbIM CIIOCO00M (CM. pUCYHOK [.3)
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[TpumeHstoT B OOJBIIMHCTBE CIIy4aeB KakK BPEMEHHBbIE IIOAMOPHBIE COOPYKEHUS
FE€OTEXHUYECKON KaTreropuu | ais ycTpoiicTBa MH)KEHEPHBIX COOPYKEHMHM M IPOKJIAJKH
KOMMYHHKAIMH (TpaHIlen, BpeMEHHbIE KOJIOALbI, KAMEphl, BCIIOMOTaTeJIbHbIE COOPYXKEHUS U
T.IL.).

2

7

i

/\</// VAV
1

1 - UHBEHTApHBIE 3JIEMEHTHI; 2 - yJCPKUBAIOLINE KOHCTPYKIHN

NRNNNRANNNRNNY \\\§

ANNNRNNNRANNEANSS 3

N

Pucynok I'.3 - Tpaniies c ”HBEHTapHBIM KPEIUJICHUEM C paclioOpKaMu

DONEeMEeHTbl JAHHOIO THUIA IMOJIOPHBIX COOPYKEHUH MOTPYXalT C IpeIBAPUTEIbHON
noJpabOTKOM IpyHTa MO HUMM, U OHU OOBIYHO HE MMEIOT 33/I€JIKU B IPYHT. Y CTOWYMBOCTb
TaKUX COOPYKEHUI 00ecrieunBaeTcs yCTPOMCTBOM KOHCTPYKLUN KPEIUICHUS.

I''1.4 CniomHble NMOANOPHBbIE COOPYKEHMSl W3 IINMYHTA (M3 NPO(HUIMPOBAHHBIX
371eMeHTOB ¢ 3aMKOBbIMHU cThIKaMu o TOCT P 53629 u ananornunsblie), norpykaemMoro
0e3 nmpeBapuUTeIbHON BbIEMKH I'PYHTA B JIH/ePHbIe CKBAKUHbI WJIN 0€3 HUX, a TaKKe U3
JKeJIe300eTOHA, IepeBa U APYTrUX MaTepPUaJioB (CM. pUCYHOK [.4)

IIpuMEHSIOT B KadyecTBE IOCTOSIHHBIX WJIM BPEMEHHBIX IOJINOPHBIX COOPYKEHUH [UIs
OOBEKTOB  PA3IMYHOIO  Ha3HAu€HUs. YCTPOMCTBO TakUX COOPY)KEHMH Haubosee
1esecoo0pa3Ho B ciaalbIX IPyHTax MPH OTCYTCTBUU KPYNMHOOOJOMOYHBIX BKJIFOUEHHH, MpU
HaJIMYUU MOJ3EMHBIX BOJI, YDOBEHb KOTOPBIX MPEBBIIIAET OTMETKY SKCKaBaI1H.

AWAWAVWAWA _/J_\_._/l\__/l\__/l\_
3 OO OO
-0-0-0-0-0-0-0O- :

6

a - Tana «Jlapceny; 6 - KpyTIIbIid IPOQHITh; 8 - KOMOMHHUPOBAHHEIH MPOQIITH

Pucynok I'.4 - Cruiominble OANOPHBIE COOPYKEHHUSI, TOTpyKaeMble O€3 IpeIBapUTEIbHON
BBIEMKHU I'PyHTa

[Tpy Hamu4MM Ha TUIOUIA/IKE HACHIITHBIX TPYHTOB WJIM KPYMHOOOJOMOYHBIX BKJIIOYEHHH B
OOJIBIIMHCTBE ClTyyaeB TpeOyeTcst MpeayCcMaTpUBaTh YCTPOMCTBO IMACPHBIX CKBAYKHUH.

[Ipy OTCYTCTBMM COMOCTaBUMOTO OIbITA Ha OJMXKANIIMX TUIOIIAAKaX A0 BBIIOJHEHUS
OCHOBHBIX ITPOEKTHBIX pabOT peKOMEH1yeTCsl MPOBECTU MPOOHOE MOTPYKEHNUE He MEHEe MATH
3JIEMEHTOB MOANOPHON KOHCTPYKIIMH IPEAIIOIaraéMoro poeKToM CEYeHHs U JUIMHBL. B xoze
HOTPY)KEHUS CIIelyeT OLICHUTh CKOPOCTh BBIMOJHEHUs padoT, HEOOXOIUMOCTh YCTPOWCTBA
JUAEPHBIX CKBa)KUH, TMHAMUYECKOE BO3/IEHCTBUE HA OIU3IEKAIUE 3/1aHUS U COOPYKEHUS U
T.11. [Io pe3ynbraram ONBITHOIO MOIPYXKEHUS CIEAYET BBIINOIHUTH TEXHUKO-DKOHOMUYECKOE
CpaBHEHHE C APYTMMU BapuaHTaMU YCTPOMCTBA ITOATIOPHBIX COOPYKEHUH.

B OonbmmHCTBE ciydaeB SKOHOMHUYECKas 11€J1ecO00pa3HOCTh MOJOOHBIX KOHCTPYKIIMMA
JIOCTUTAETCS B CICAYIOLIUX CIIydasiX:
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- IpU YCTPOMCTBE MOCTOSHHBIX MOJMOPHBIX KOHCTPYKIHMM 0€3 THIPOU3OISAIUN U
JIOTIOJTHUTEIBHBIX TPUKUMHBIX CTEH;

- BO3MOKHOCTH TOCJIEAYIOUIEr0 W3BJIEYEHHS] U MOBTOPHOTO HCIOJIB30BAaHUS 3JIEMEHTOB
orpakJaeHUs (He peKOMEHyeTCsl M3BJICUYCHUE IIMTyHTa BOJIHM3U CYIIECTBYIONIUX, B T.4. BHOBb
HOCTPOCHHBIX, HAJ3EMHBIX COOpYXeHuit 1o 8.2.6);

- YCTpPOWCTBE TMOAMOPHBIX COOPYXEHHH TiayouHoit no0 12 M 3a cuer ymobcTBa
TPAHCTIIOPTUPOBAHUSI U OTCYTCTBHS IOTIOJTHUTENBHBIX CBAPOYHBIX U CTHIKOBOYHBIX PadOT.

I'.1.5 InckpeTHbie NOANOPHBIE COOPYKEHHUS U3 OT/IEJIbHO CTOSIIIUX 3JIEMEHTOB (TPYO,
JABYTABPOB M JAPYIruXx npoguuieii), morpy:kaemMpix 0e3 npeaBapuTeJbHOM BbIEMKH IPYHTA
B JINJIepHbIe CKBAKUHBI WM 0€3 HUX (CM. pUCYHOK [.5)

[TpyMeHSIOT B KaueCTBE BPEMEHHBIX MOJIOPHBIX COOPYKEHUHN NJIs1 0OBEKTOB PA3IUYHOTO
Ha3HAYCHHUS.

: W7 X7 P AL Y
V\/ N 7NN T DTN LT L, \1 % \/ /\\?\/\f‘\\\/f/\\ \f
ONCRONCROHY, RN
6

a

a - OTpaXJCHNE N3 METAJUINYECKUX TPYO C 3a0MPKOHi; 6 - OrpaskeHHe U3 MPOKATHBIX MpoduiIeit

Pucynok I'.5 - JluckpeTHble MOANOPHBIE COOPYKEHHS, IOTPyKaeMble O3 IPeIBaAPUTEIHHOM
BBIEMKH T'PyHTa

JlaHHBIN TUM MOATIOPHBIX COOPYKEHUH SBIsIeTCS HanOoJee SKOHOMUYHBIM B CTECHEHHBIX
YCIIOBUSX MPH OTCYTCTBUH MOJ3EMHBIX BOA. JIOMOTHUTEIBHBIN dSKOHOMUYECKUH 3P dexT mpu
YCTPOMCTBE TaKUX MOAMOPHBIX COOPY>KEHUMN JOCTUTAETCS 3a CUET MCIOIb30BaHUS OBIBIIETO B
YIOTPeOICHUH METAJIA.

[Tpu npoeKTHUPOBAHUM CIEAYET YYUTHIBATh, YTO MPUMEHEHUE TaHHOTO TUIIA COOPYKEHHI
OKa3bIBaeT HAMOOJIbIIIEE TEXHOJIOTUYECKOE BIUSHUE HA OKPY’KAIOIIYIO 3aCTPOUKY, B CBSI3H C
YeM MpU HAIWYUK BOTU3M MPOEKTUPYEMOM KOHCTPYKIIMH CYIIECTBYIOIIMX COOPYKEHHIMA
0co00e BHUMaHHE CJCAYEeT VYACHATh TEXHOJOTHU TIOTPYKEHHUS 3JIEMEHTOB IOAIMIOPHOTO
coopyxeHus. Haubomnee mpenNOUTUTENHHON SBISETCS TEXHOJOTHS, OKa3bIBAIOIIAs
HaMMEHbBIIIEe BIIMSHUE Ha OKPYIKAIOIIYIO 3aCTPOUKY (cM. paszaen 12).

V3BriedyeHre 5IEMEHTOB JIaHHBIX TMOAMOPHBIX COOPYKEHUH, BBIMOTHSIEMBIX BOIHU3U
OKpYXKaIoIlIel 3aCTpOWKH, MOMAAAroled B 30HY TEXHOJIOTHYECKOTO BIIMSHHUS, JOMYCKAETCS
TOJIBKO MPH HAIMYHUH CIENUAIHHOTO periiaMeHTa, MO3BOJISIONIEr0 00eCeuynTh COXPAaHHOCTh
OKpyKaroriei 3acTpoiku (cm. 8.2.6).

[Tpu ycTpoiicTBE MOAMOPHBIX COOPYKEHHH M3 MYCTOTENBIX AJIIEMEHTOB (HApuMep, TPYO)
HE00XO0IUMO TIPETyCMaTPUBATh UX 3aIOTHCHHE TIECYaHBIM TPYHTOM WJIH JPYTUM MAaTCPHAIIOM.

Mex 1y HecyluMu dJIeMEHTaMH TTOATIOPHOTO COOPY>KEHUS ClIeyeT BBIOIHSITH 3a0UPKY U3
JIOCOK, CTaJbHBIX JIMCTOB, IEMEHTHOTO pAacTBOpa IO CETKe W T.. B KkauecTBe 3a0MpKu
JIOTTYCKAeTCs TaK)Ke MPUMEHSTh TPYHTOIIEMEHTHBIE 2JIEMEHTHI. B OTIeNbHBIX ClTydasx 3a0UpKy
JIOITYCKAETCS HE BBITIOJTHSATS.

I'.1.6 IlonnmopHble cOOpy:KeHHs, U3TOTABJIMBaeMble CIIOCOO0M «CTEHA B IPYHTe» (CM.
pucyHok [.6)

[TprMEHSIOT B KaueCTBE BPEMEHHBIX U MTOCTOSHHBIX MOANIOPHBIX COOPYKEHUH I 00BEKTOB
Pa3IMYHOTO HA3HAYCHMS JTFOOOTO pa3Mepa U TITyOHWHBI B JTIOOBIX TPYHTOBBIX YCIIOBHSX. JlaHHBIE
MOJMOPHBIE COOPYKEHUS MOTYT BBIONHATh (DYHKIMIO 3aIIMTHl OT IMOA3EMHBIX BOJ IPHU
BBITIOJITHEHHUH YCJIOBHH, n310keHHbIX B 8.3.18, 8.3.19.

[IpuMeHeHrne TOMMOPHBIX COOPYKEHUI, BBIMONTHIEMBIX CIIOCOOOM «CT€Ha B TPYHTEY,
HanboJiee 11eIecoo0pa3Ho PH YCTPOHUCTBE TIIYOOKHX KOTJIOBAHOB U TOJIPE30K, IPH HATHIHH
MOJI3EMHBIX BOJI, a TaK)K€ MPU CTPOUTETHCTBE B YCJIOBHSIX IUIOTHON TOPOJICKON 3aCTPOMKH.
Croco0 «cTeHa B TPYHTE» OKa3blBaeT MHUHUMAJIBHOE TEXHOJOTHYECKOE BIUSHUE Ha
OKPYKAIOIIYIO 3aCTPOUKY TIPH COOIIOIEHUN TEXHOJIOTHUH BBIOJHEHUS PaboT.

NormaCS 4.x® (NRMS10-15161) WWW.Normacs.ru 22.11.2019 14:57



CII 381.1325800.2018 CoopyxeHus MOJTIOPHEIE. IIpaBuna IIPOEKTUPOBAHUS

95
1-1
2
LEED QDT IR

2 4
A

58,
N . W O
Suuil [iansalisnmal (Nan

1 - «cTeHa B TpyHTE»; 2 - apMaTypHBIN KapKac; 3 - OrpaHHMYUTEIIb 3aXBATOK MOJIYKPYIJIOTO THIIA;
4 - orpaHUYUTENh 3aXBATOK C TUAPOIINOHKOM; 5 - 00Bs130uHast Oaska
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PI/ICYHOK I.6- HOI[HOpHOC COOPYKCHHUC, BBITIOJIHACMOC crmocoOOM «CTeHa B TPYHTC»

I'.1.7 IloanopHbIe COOPY>KEHUsI, H3TOTABJIUBaeMble U3 OYPOBBIX cBaii (cM. pucyHok I'.7)

[TprMEeHSIOT B KaueCTBE BPEMEHHBIX U MTOCTOSHHBIX MOANOPHBIX COOPY>KEHUH I 00BEKTOB
Pa3IMYHOrO Ha3HAYEHHUsI J000ro pa3Mepa U INyOUHBI B JIIOOBIX TPYHTOBBIX YCIOBHSIX.

[IpuMeHeHne TMOAMOPHBIX COOPYKEHUH, BBHIMOJIHSIEMBIX U3 OypOBBIX CBail, Haumbosee
11€J1€CO000Pa3HO B CIEAYIOUINX CIIy4asX:

- Ha 00beKTax HeOONBIINX radapuTOB, T1Ie 3aTPYAHUTEIHHO PAa3MECTUTh JTOTIOJHUTEIHLHOE
000py/1I0BaHUE WIIK BCIIOMOTaTENIbHbIE COOPYKEHUS;

- NpU HEBO3MOXXHOCTH WIIM HELEIecOOOpa3HOCTH BBIEMKH CTapbiX (PyHIaMEHTOB,
KpPYIHOTa0apUTHBIX BKJIIOUYEHUH, MOA3EMHBIX KOMMYHUKALMUWA U T.IN., PAacHOJOKEHHBIX Ha
Tpacce NPOEKTUPYEMOTO TIOIIOPHOTO COOPYKEHUS;

- YCTpOHCTBE TOJNOPHBIX COOPYXEHHH Ha CKJIOHaX, B T.4. NPOTHBOOIOJI3HEBHIX
COOPYKEHHUM.

[Ipn Hammuyuu Ha MIIOLIAJAKE MOJA3EMHBIX BOJ| MPUMEHSIOTCA, KAaK IPaBUIIO, MOANOPHbBIE
CTEHbl M3 CEKYIIUXCsS CBail, MPU OTCYTCTBMM MOJ3EMHBIX BOJ MM IMPH HEOOXOAMMOCTH
CO3/71aHMSI BOJONPOHUIIAEMON KOHCTPYKIIMM MOTYT HPHUMEHATHCA MOJINOPHBIE CTEHBI W3
OTJIEJIBHO CTOSAIIMX CBa, BBIIOJIHEHHBIX HA HEKOTOPOM PACCTOSIHUM IPYT OT Apyra.

YerpoiicTBO OypOBBIX CBaii IPH COOJIFOCHUH TEXHOJIOTHH BBITIOJIHEHHS pabOT OKa3hbIBaET
MUHUMAaJIBHOE TEXHOJOTMYECKOE BIUSHUE HA OKPYKAIOIIYIO 3aCTPOUKY.

[Ipu npoexkTrpoBaHUM MOMOPHBIX COOPYKEHUI U3 OYpOBBIX CBail ClIeIyeT yUUTHIBATD, UTO
npuMeHeHne o6cafHbIX TpyO riyOumHON Oonee 40 M MOXET OBITh 3aTPYAHMUTENBHO H3-3
OTpaHUYEHUSI IPOYHOCTU MX CTHIKOB, B TAKHX CIIydasx PEKOMEHJyeTCs MPUMEHSATh JAPYrou
crocob obecrieyeHus! yCTOMYUBOCTH CTEHOK CKBaXKHH.
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a - OrpakJIcHHE U3 OYPOCEKYIIUXCS CBail; 6 - orpaxaeHue U3 Oypo KacaTelIbHBIX CBai;
6 - OTPAXJICHNE U3 OTACIBHO CTOSIIMX CBail; 1 - moanopHOe coopyxeHue; 2 - 00BsI304Has OaKa

Pucynok I'.7 - [TognmopHoe coopyxenue u3 OypoBBIX CBail

I'.1.8 IloanopHbIe coopyskeHUs U3 IPYHTOLEMEHTHBIX 3J1IeMEHTOB, H3r0TABJIUBAEMbIX
C IpUMeHeHNeM CTPYiiHO#l TexHoIoruu (cM. prcyHOK I.8)

[IpumMeHsI0T, Kak IPaBUIIO, B KAYECTBE BPEMEHHBIX MOAMOPHBIX COOPYKEHHH 151 0OBEKTOB
pa3IMYHOTO Ha3HAYEHUS IPU HAJIMYUHU NIOJ3EMHBIX BOJ Ha IUIOLIAIKE CTPOUTENBCTBA.

JIaHHBI THII TOANOPHBIX COOPYKEHUM MWCHOJIB3YIOT B KauyeCTBE CaMOCTOATEIBHOU
KOHCTPYKLIMHU WJIU B COCTABE IPYTUX TUIIOB MTOANOPHBIX COOPYKEHHUH, BBIIIOJIHAIOT B OJJUH WUJIH
HECKOJIbKO pSAJOB C apMHUpPOBaHMEM WM 0e€3 Hero. ApMHUpPOBaHUE TI'PYHTOLIEMEHTHBIX
9JIEMEHTOB BO3MOXKHO METAJUIMYECKUMH, KeNe300€TOHHBIMU M JPYTMMHU 3JIEMEHTaMH.
ApMHUpOBaHUE TPYHTOIIEMEHTHBIX 3JEMEHTOB B TOJIIE HACBIIHBIX T'PYHTOB U TPYHTOB C
KPYIMTHOOOJIOMOYHBIMU BKIIFOUEHUSMHU BO3MOKHO TOJIBKO ITPU YCTPOUCTBE JIMJACPHBIX CKBAXKHH.

W3roToBnenne moANOPHBIX COOPYKEHUH JAHHOTO THUIMA MpPHU COOJIOJEHUH TEXHOJOTUHU
BBINOJIHEHUS] paObOT OKa3bIBa€T MMUHHUMAJIBHOE TEXHOJIOTHYECKOE BIMSHUE HA OKPYXKAIOIIYIO
3aCTPOMKY, HMCKJIIOUEHHE COCTABIISIIOT CIydad YCTPOMCTBA T'PYHTOLIEMEHTHBIX JJIEMEHTOB
HEMOCPEACTBEHHO MO0J (yHJAMEHTAaMH CYILECTBYIOLIUX COOPY)KEHUH, B TaKUX CIy4asx
HE0OXOIMMO YUUTHIBATh YCaJKy pacTBOpa NpHu TBEPICHUH.

[lpy HanuuuMm Ha Tpacce TMOANOPHOTO COOPYXKEHHMsSI CTapblX  (YHIAMEHTOB,
KPYNHOTa0apUTHBIX  BKJIIOYEHHWH, KPYMHOOOJOMOYHBIX U  HACBIIHBIX TPYHTOB  CO
CTPOUTENIBHBIM MYCOPOM TIPUMEHEHHE TPYHTOLIEMEHTHBIX JJIEMEHTOB MOXET OBITh
OTPaHUYEHO.

[IpumeHeHne TpPYHTOLIEMEHTHBIX JJEMEHTOB B KadeCTBE IIOJIOPHOTO COOPYKECHHUS
COBepUIEHHOT0 TUNa 3 PEeKTUBHO, KaK MPaBUIIO, B IBa WU OoJiee PsIIOB.
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N a4

Z_YnB

1 - rpyHTOLIEMEHTHBIC 3JIEMEHTBI; 2 - ApMUPYIOIIUI 3JIEMEHT; 3 - BOJOYIIOP
PI/ICYHOK I'.8- HO,I[HOpHOC COOPYKCHUC U3 I'PYHTOLEMCHTHBIX 3JIEMCHTOB B IBA pAdad

I'.1.9 IloanmopHbie COOpPY:KEHUSI MAJIOT0 pa3Mepa B ILIaHe (KOJOAIBbI, Kamepbl),
BbINOJIHSIEMbIe U3 OT/AeJbHBIX COOPHBIX KeJ1e300eTOHHBIX 3JIEeMEHTOB, OYPOBBIX CBaii,
TPYHTOLEMEHTHBIX JJeMeHTOB M T.l. (cM. pucyHok [.9) Ilpumenstor B KauecTBe
MOCTOSIHHBIX HJIM BPEMEHHBIX MOJANOPHBIX COOPYKEHHM, HCIOIB3YEMBIX, KaK MPaBHUIIO, B
COCTaBC pastquIx I/IH)KeHepHBIX KOMMYHI/IKaIII/Iﬁ (KOJIOIIIII)I, KECCOHBI, KaMepI)I, mIaxThl U
T.11.); TAK)KE€ MOTYT IPUMEHSTHCS JUIS yCTPOHUCTBA MPOTUBOOMOI3HEBBIX COOPYKEHUH OOIBIION
YKECTKOCTH (aHAJIOT CBai OOJIBIIIOTO CCUCHUS).

[Tpu cOOTBETCTBYIOIIEM pACY€THOM OOOCHOBAHUU OHU MOTYT HE UMETH 3aJI€JIKH B TPYHT, B
9TOM CJIy4ae YCTOMYMBOCTH OOECIIEUMBACTCS 3a CYET KECTKOCTH CaMOW KOHCTPYKIIUH,
apo4Horo 3¢ heKTa WK JOMOTHUTETBHBIX PACIOPHBIX KOHCTPYKITHI.

‘A

S

AL

N

A h>>b

@ — 8pMUpOBaHHaA CcBas;

(Q — HeapwupoBanHaA cean

a 6

a - konozer (kamepa) u3 COOPHBIX KeNe300€TOHHBIX PJIEMEHTOB;
6 - xosozer (kaMmepa) U3 OypoceKynuxcs cBaif; 1 - cCOOpHBIN Kee300eTOHHBIN DJIEMEHT;
2 - 00BsI304HBIH 1MOsIC; b - qrameTp Komoama (kamepsi); h - BeicoTa KoJI0/I11a (KaMephi),
npu 3toM h 3HaunTeTBHO GoJIbIIe b

Pucynok I'.9 - IlonnopHsie coopyKeHHUsI Maloro pasmepa
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I'.2 Ilpumepbl KOHCTPYKUMH KpeNJieHUS MOANOPHBIX COOPY:KEHUH M 00J1aCTH HX
NPUMEHEeHUs

['.2.1 KoHCTpyKIUS TONOJHUTEIBHOTO KPEIIEHUs, €€ )KECTKOCTh, CKOPOCTh MCIOJIHEHUS,
y100CTBO MOCIEAYIOMHUX pabOT CYIIECTBEHHO BIHSAIOT HA CTOMMOCTD M CPOKH CTPOUTEIHCTBA
€aMoro MOANOPHOTO COOPYKEHUS, a TAKKE MOCIEAYIOLIET0 CTPOUTENILCTBA 0OBEKTA B IEJIOM.
Br160p 1OTOMHUTENBHON pacliOpHONW KOHCTPYKIUH SBISIETCS OTBETCTBEHHBIM PELICHHUEM U
JOJI’KEeH OBITh OCHOBAH Ha pe3yJbTaTax BCECTOPOHHEI0 aHalln3a MPOEKTUPYEMOT0 OOBEKTA.

B o0mem cnyyae npoeKTHpOBaHHE IOAMOPHBIX COOPYKEHUH CIIEAYeT BBIIOJHATH C
MUHUMAJIBHO BO3MOKHBIM KOJIMYECTBOM SIPYCOB KPETLJICHUSI.

I'.2.2 PacnopHasi cucreMa, BbINOJHSeMasi B BH/le OJHOI0 WJIH HECKOJIbKHUX SIPYCOB
CBSI3AHHBIX WJIM He CBSI3AHHBLIX MeEXAy C000H 3J1eMeHTOB (PacnopoK, NOJAKOCOB,
pacnpeeuTe/bHbIX MOSICOB W T.1.), pacnupaeMbiX B NPOTHBOINOJOKHbIE CTOPOHBI
MOANOPHOI0 COOPYKEHUS UJIH B Pa3JIMYHbIe BCIIOMOraTe/ibHble KOHCTPYKIMH

Pacnopnas cucrema sBnsieTcss HanOojee SKOHOMHUYHBIM M 4YacTO MPUMEHSIEMbIM THUIIOM
JOTIOTHUTEIILHOTO KPEIUICHUsl AJSi TOCTOSIHHBIX U BPEMEHHBIX MOAMOPHBIX COOPYXKEHUI
pa3nuyHOro HazHavyeHus. [l BpPeMEHHBIX pPACHOPHBIX CHCTEM JONOJHHUTEIBHBIN
SKOHOMHYECKUN AP (PEKT JoCcTUraeTcs 3a c4eT 000paunBaeMOCTH U MPUMEHEHHUs OBIBILETO B
YIOTPeOICHUH METAJIA.

J1J1s1 OTHOCUTENBHO Y3KMX WIJIM HEOOJBIINX B IJIaHE KOTJIOBAHOB, KAaK MPABUIIO, TPUMEHSIOT
pacropHbIe CUCTEMBI U3 TOPU30HTAIBHBIX PACTIOPHBIX 3JIEMEHTOB.

Jlis upoKuX KOTJIOBAHOB, KaK MPABUIIO, MPUMEHSIOT HAaKIOHHBIE PAacHOpPKU (IIOJKOCHI),
ylupaeMble B  pa3jiMyHble BCIIOMOTATENIbHBIE KOHCTPYKIMH: MHHOHEPHBIE YYaCTKH
GbyHIaMEHTHBIX IUIUT, CHEIHAIbHO M3TOTOBJICHHBIE OajKku, CBau JOCTATOYHOM >KECTKOCTH,
COM3MEPHMOH1 € )KECTKOCTBIO MOJIIOPHOTO COOPYKESHHUS U T.I1.

[Ipu nnmuHe pacmopok (rmoakocoB) Oosnee 40 M dKOHOMUYECKHUM 3PHEKT TPUMEHEHUS
PacIOpHBIX CHCTEM, KaK MPaBWIIO, TEPSIETCs, MOBBIMAECTC Ae(OpPMaTHBHOCTh KOHCTPYKIUH,
CHIDKAIOTCSI TOYHOCTH U Y100CTBO U3TOTOBIIECHHS - PEKOMEH1yeTCsl IPUMEHEHHUE JPYroro TUIa
KperuieHus. VICKITFoueHre COCTaBIIAIOT CITy4and IPUMEHEHHsS B Ka4eCTBE PAaCIIOPOK JIIEMEHTOB,
yKkazaHHbIX B[.2.3 u.2.4.

[Tpy IpOEKTHPOBAHNY PACTIOPHBIX CHCTEM HEOOXOIMMO YUUTHIBATH:

- BO3MOXKHOCTb U Y100CTBO MOHTAa’Ka, a TAK)Ke IEMOHTaKa HJIEMEHTOB PACIIOPHOM CUCTEMBI;

- BO3MOKHOCTh TIPOHM3BOJICTBA JPYTUX CTPOUTEIHHBIX paboT B 30HE PACIOPHOIN CHCTEMBI
10CJIE €€ YCTaHOBKH;

- CHIDKEHHE yJ00CTBa BBINOJIHEHUS W, KaK CIEJCTBHE, YBEIMYCHHE CPOKA U CTOMMOCTHU
HOCJEIYIOIUX CTPOUTENBHBIX pabOT (3eMIISIHBIX, MOHOJIMTHBIX H IIP.).

I'.2.3 Pacnopnas cucremMa, »3JeMeHTAMH KOTOPOil SIBJAIOTCH MOHOJUTHBIE
7KeJ1e300eTOHHbIe KOHCTPYKIHM CTPOSIIIErocsi 00beKkTa (IMCKH TepeKpbITHii, CTeHb,
MUWJIOHBI U T.I1.)

JIMcKM nepeKphITUI UCIIOIB3YIOT B KAUECTBE PACIIOPHON KOHCTPYKIIUH MPH CTPOUTEIHCTBE
3arIyOJIEHHBIX COOPYKEHUH CIOCOOOM «cBepxy BHHU3». Pa3paboTka KOTIIOBaHA CIOCOOOM
«CBEpXY BHU3» ABIsETCS Hauboiee 0€30MacHON ISl COOPYKEHUI OKpYXKaroIlel 3acTpoiKy 3a
CYET BBICOKOH JKECTKOCTH pPACIOPHBIX KOHCTPYKIIMH W WCKIIOUEHHS JTOMOJHUTEIBHBIX
negopManuii  TOJMOPHOTO COOPYXKEHHsT B MOMEHT 3aMEHbl BPEMEHHBIX pAacHopoK Ha
MOCTOSTHHBIE KOHCTPYKIMH. Pa3paboTka KOTIIOBaHa CIOCOOOM «CBEpPXY BHH3» MMEET Oosee
HU3KYIO CKOPOCTb M 00Jiee BBICOKYIO CTOMMOCTH 10 CPAaBHEHHIO C OTKPBITOM pa3paboTKO.
OpHaKo cieqyeT yIYuThIBaTh, 9TO K MOMEHTY pa3paOOTKH KOTJIOBaHA J0 MPOSKTHOW OTMETKH
Ha 00bEKTe MMeeTCsl MPAKTUYECKH rOTOBasi MOA3EMHasl 4acTh, MO3BOJISIONIAS MPUCTYIUTh K
BO3BE/ICHUIO HAI3EMHBIX KOHCTPYKIIMH, a TPH COOTBETCTBYIOIIEM OOOCHOBAaHHH CIOCO0
MO3BOJISIET BBIMOJIHATH CTPOUTENBCTBO M BHU3, U BBEPX OJTHOBPEMEHHO.

I'.2.4 PacnopHasi cucremMa, B KayecTBe KOTOPOil BBICTYNAET YKPEIUICHHBI I'PYHT
OCHOBAHMS B 30He 3a/1eJIKM T'MOKOro0 MOJNOPHOr0 COOPY KEeHUS
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[TpyMeHsIOT mpU HAJWYUM CIIA0BbIX TPYHTOB B 30HE 3aJ€JIKM MOJINOPHOTO COOPYKEHHUS
MyTEM YCTPOMCTBA C IOBEPXHOCTHU 3€MJIM T'PYHTOLIEMEHTHBIX JIEMEHTOB, CBaii, OapeTT U T.IL.,
OETOHUPYEMBIX HIDKE OTMETKH OyayIled 3KCKaBallMH, IIPU 3TOM XOJOCTOM X0 (B mpezenax
rITyOMHBI IOJPE3KH) 3aCHINAIOT MeOHEM U MECTHBIM TPYHTOM.

B kauectBe pacmopHOil cuctemMbl B OOJBIIMHCTBE CIy4aeB JIOCTATOYHO YCTpOICTBa
OTJENBHBIX JIMHUHM YKPETJIEHHOTrO TpyHTa. [Ipu COOTBETCTBYIONMEM O0OOCHOBAHUU MPOEKTOM
MOTYT MpPEIyCMaTpPUBAThCA CIUIOLIHBIE 3aBECHl M3 T'PYHTOLIEMEHTHBIX 3JEMEHTOB IO BCEU
IUIOINAAN TPOEKTUPYEMOIO 3ariyOJIeHHOTO cOOpy)KeHus. Takue 3aBechl, Kak IpaBHIIO,
1€JI€CO00Pa3HO BBIMOIHATH IPU HEOOBIION TUIOMIA M KOTIOBAaHA JJIsi UCKIIFOUEHUS IPUTOKA
MOJI3€MHBIX BOJ CO JIHAa KOTJIOBAHa.

HpnMeanI/Ie - I[OHYCKaeTCH OPUMEHCHHUC OPYTuUx CII0COOOB TMOBBIIICHHUS XapaKTCPUCTHUK T'PYHTOBOI'O
MacCHBa, HC YKa3aHHbBIX B HACTOAILICM CBOJC IMpaBUJL.

I'.2.5 I'pynTOBBIE aHKEPBI

FPYHTOBI)IC AHKCPbI NPUMCHAIOT JIS KPCIJICHHA IMOCTOSAHHBIX U BPEMCHHBIX IMOAINOPHBIX
COOpPY)KEHHM pa3InYHOro Ha3zHaueHus. MoryT ObITh MOCTOSHHBIMH WM BPEMEHHBIMU,
HU3BJICKAEMBIMHN MW HCHU3BJICKA€CMbIMU, H3I0OTABJIMBAOTCA U3 THOKUX TPOCOB, apMaTyphl,
CHeLHaIbHbIX BUHTOBBIX Npoduiel U T.I. ¢ IpeABapUTEIbHBIM HAMPSHKEHUEM I 0€3 Hero.

Kak mpaBwiio, TpyHTOBBIE aHKEPHl UMEIOT PaBHYIO WM 00Jee BBICOKYIO CTOMMOCTH II0
CPaBHEHHMIO C paclOpHOM CHUCTEMOH. DKOHOMUYECKHH 3(P(GEKT NPUMEHEHHUS TPYHTOBBIX
AHKCPOB JOCTUTACTCA 3a CUCT BBICOKOH CKOPOCTH UX BBIITOJHCHUSA U OTCYTCTBHUA HpeHﬂTCTBI/Iﬁ
JUISl BBITIOJIHEHUS OCIIEIYIOIMX 3eMIISTHBIX, MOHOJIUTHBIX M IPYTUX pabOT, UTO YBEJINYMBAET
0O0ILIYI0 CKOPOCTh CTPOUTENILCTBA O0OBEKTA.

Yacto BpeMEHHblE AaHKEphl HM3rOTABIMBAIOT W3 BHUHTOBBIX Mpodmiedl ¢ TepseMbIM
HaKOHEUHUKOM. Takwue AHKCPbl HUMCIOT Ooiee BBICOKYIO CIWMHUYHYKO CTOMMOCTb, HO
CYIIECTBEHHO 00Jiee BBICOKYIO CKOPOCTb UCIIOJHEHHUS.

[TocTosiHHBIE TPYHTOBBIE AHKEPHI BBINOJHSIOT, KaK MPaBHIO, W3 HPOPHIMPOBAHHBIX
CTEep>KHEH, MEHEee MO/IBEP)KEHHBIX KOPPO3UHU (apMaTyphbl, CIIeUAIbHBIX BUHTOBBIX Mpoguien
1 T.I1.) C BRIP@XKEHHOM KOPHEBOM YacThio uitn 0e3 Hee. [locTosiTHHbIe aHKephI TAK)KE MOTYT OBIThH
U TPOCOBBIMM IIPH YCJIOBUM CIELMAIBHON AHTUKOPPO3UMHOW 3alUThl, COOTBETCTBYIOIIEH
CPOKY CITy>KOBI TIOJIIOPHOr0 coopyskeHusi. [loCcTOsIHHbIE TPYHTOBBIE aHKEpbI MPUMEHSIOTCS,
KaK MPaBUJIO, B CKAJIbHBIX U MOJYCKAJIBHBIX TPYHTAX, B Psi/ie CIIy4aeB TPeOyIOT MePHUOUUECKON
HaTAXKH U O6CJ'IY)KI/IBaHI/I$I.

IIpy mpoeKTHPOBAaHNH MOCTOSHHBIX MOJIIOPHBIX COOPYKEHUH C IPYHTOBBIMU aHKEpPaMHU,
PAcIIONIOKEHHBIMU HUXKE WIIM BOJIM3U YPOBHS TPYHTOBBIX BOJI, HEOOXOJMMO YYUTHIBATH, YTO
YCTBC aHKEPa ABJIACTCA NOTCHIUAIbHBIM MCCTOM ITPOTCUKU.

I'.2.6 AHKkepHbIe CBal, VIMTHI M AHAJIOTHYHbIC KOHCTPYKIUH

HpI/IMGHﬂIOT AJid MOCTOAHHBIX HJIM BPEMCHHBIX IMOAINNOPHBIX COOI)Y)KGHI/II\/’I pasiIn4IHOTO
Ha3HaueHUs, TPeOYIOIMX OJUH PsJl KperuieHus no Bepxy. [Ipu HeoOXxoauMocTu ycTpoiicTBa
HECKOJIBKUX PS/I0B, KaK MIpaBuiio, OoJiee 11es1ecoo0pa3Ho MPUMEHEHUE TPYHTOBBIX aHKEPOB.

CToMMOCTh M CPOK H3rOTOBJIEHHS AHKEPHBIX KOHCTPYKIMH B OOJBIIMHCTBE CIIy4aeB
COMNOCTABUM WJIM HUXKE, YEM Y PACTIOPHOM CUCTEMBI.

[Ipy TPOEKTHUPOBAHMU AHKEPHBIX CBall M CBA3YIOIIUX TsKe HEOOXOAMMO YYHUTHIBATH
Fa6apI/ITI)I CTpOHT@J'IBHOﬁ IIomajaKu, BpEMCHHBIC JOPOTr', MECTA CKIIAAUPOBAHUA MaTCpPHUAIOB
u T.11. [IpuMeHeHne JaHHBIX KOHCTPYKLUI TpeOyeT T0CTaTOYHOI0 MecTa B Mpe/esiaX ydacTKa
CTPOUTEINIbCTBA.

I'.2.7 Kontpdopcsl

Koutpdhopcsl HCMONIB3yrOT, Kak TMpaBWIO, B KadeCTBE TIOCTOSHHBIX PACIIOPHBIX
KOHCTPYKUUH JUI TOCTOSHHBIX IOJAMOPHBIX COOpPYKEHHH. BpimonmHstoTcs u3 OeToHa,
6YTO6GTOH3, KaMHA, MCTAJUIMYCCKUX, IACPCBAHHBLIX OJJIECMCHTOB, MOI'YT SABJIATHECA YaCTbIO
HOJIIOPHOTO COOPYKEHHUS IPU CO3JJaHUM COOTBETCTBYIOLIEH KOH(PUTYpALIH.

NormaCS 4.x® (NRMS10-15161) WWW.Normacs.ru 22.11.2019 14:57



CII 381.1325800.2018 CoopyxeHus MOJTIOPHEIE. IIpaBuna IIPOEKTUPOBAHUS
100

Hpuioxenne /|

Omnpenesenne CUJIbI MPeieIbHOT0 CONPOTUBJIEHHUS CIBUTY
HA KOHTAKTe KOHCTPYKIUH C TPYHTOM

J.1 JInst npoBepKH BO3MOXHOCTHU CIBUTI'a HA KOHTaKTE BEPTUKAIbHBIX, TOPU30HTAIbHBIX U
HAKJIOHHBIX I'PAHEH MOAIIOPHOIO COOPYXKEHMS C TPYHTOM, a TAKXKE JUIsl y4eTa COIIPOTUBIICHUS
C/IBUTY 3@ CUET CHJI TPEHHUS JOJDKHBI ObITH ONpEAETICHbI CHUIIBI NMPENEIbHOTO COMPOTUBIICHHUS
CHBUTY.

J.2 Cunbl CONPOTUBIEHUS CIABUTY Ha KOHTAKTE «KOHCTPYKLUS - IPYHTOBBI MAacCHUB)»
clleflyeT ONpeAesATh B 3aBUCUMOCTH OT 3HAUYCHUH HOPMalIbHBIX 3((EKTUBHBIX HAIPSKEHUN
Ha KOHTaKTe, IPOYHOCTHBIX XapaKTEPUCTUK TPYHTA, TUAPOrEOJIOTMYECKUX YCIOBHM
IUIONIA/IKM, MaTepHaja KOHCTPYKIIMH, TEXHOJIIOTHH €€ YCTPOMCTBA.

Cunpl CONpOTUBIIEHMSI CIBUIY Ha KOHTAKTE B TOM Cllydae, €CJIM KOHTAKT JOIyCKaeT
BO3MOYKHOCTb CABUIA I10 Pa3HBIM IUIOCKOCTAM M CIIOSIM, CIENYET IMPUHUMATh 110 IJIOCKOCTH,
JUIs1 KOTOPOM CONPOTUBIICHUE CABUTY SIBIISICTCS MUHUMAJIbHBIM.

Cuiibl CONPOTUBIICHHS CABUTY HAa KOHTAKTE BO BCEX ClIydyasiX clefyeT NIpUHUMaTh He Ooee
CHUJI CONIPOTUBJIEHUS CABUT'Y IIPUMBIKAIOIIETO IPYHTA.

IIpumeuyanus

1 CnBur mo pasnu4HbIM IJIOCKOCTSM BO3MOXEH, KOTJIa K TPYHTY IPHUMBIKAeT CIIOMCTasi KOHCTPYKIIHA,
BKJIIOYAOIIas, HAaNpHUMep, THUAPOM30IALUOHHOE IMOKPBITHE WIN YTEeIHTeNnb. B 3ToM ciydae casur Oyner
peann30BBIBATHCS BCETAA MO KOHTAKTY, 00Ia1aioeMy HAanMEHBIINM COTIPOTHBIICHHEM.

2 B ToM cny4ae, eclnM CONPOTHUBIICHUE CIABUTY HA KOHTAKTE IMPEBBIIAET COMPOTUBIECHUE CIABUTY CaMOTO
TpyHTa, pa3pymenne OyaeT MPOUCXOANTh He Ha KOHTAKTE, a B TPyHTE. B Takux ciaydasx CONPOTHBICHUE CABHUTY
Ha KOHTAKTe CeAyeT IPUHUMATh PABHBIM CONPOTUBIICHUIO CIIBUTA TPYHTA.

P - paBHOzEHCTBYIOIIAS ABICHHS WM PEaKK TPYHTA Ha TpaHb coopyxeHus; N - HopMaibHas
COCTaBIISIIONIAs PaBHOAEHCTBYOMIEH; T - KacaTeIbHAs! COCTABISIONIAsl PABHOICHCTBYIOIIEH

Pucynok /1.1 - Cuinbl, 1eficTByOIINE Ha KOHTAKTE COOPY>KEHUS C TPYHTOM

J1.3 B oOmeM cinyyae HOpMAaTHBHOE 3HAYEHHWE CUJIbI COMNPOTHUBICHMS CHIBUTY Ha
MOBEPXHOCTU KOHTaKkTa T" (cM. pucyHok /I.1) BeIUuCISIOT 0 hopmyIie

T" = puN" = pAcc™; a.1)
pacueTHOE 3HaYEHHUE BBIYUCIIAIOT 110 popMyIie
7° = uNP = yiuAco® = yiALP(o', @, €, Yak), (1.2)
rme N* w NP - HoOpMarMBHOE ¥ pacyeTHOE 3HAYCHUS HOPMAIbHOW COCTABJISIONICH

PaBHOJICHCTBYIOIIEN AABJICHUS WM PEAKLIMU TPYHTA Ha TPAHb COOPYKEHUS;

W - K03 PHUIIUEHT TPEHHUS;

A¢ - IuTOIIa s paccMaTpUBaEeMO TOBEPXHOCTH KOHTAKTa,

" 1 6 - HopMaTUBHOE U pacyeTHOE 3HAUECHUS YPPEKTUBHBIX HOPMAJIbHBIX HANPSKEHUH
Ha KOHTAKTE;

¥t - K0O3(DPUIMEHT HAJIE)KHOCTHU IO HArpy3Ke;

f’ = uo” - pacueTHoe 3HAYCHHE YIECIBHOTO COMPOTHUBICHUS CIABHTY IO KOHTaKTy (CM.
6.2.23).
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.4 PacueTHble 3HaYEHUS CUJI TPEHHUS MTOBEPXHOCTEN MOANOPHBIX COOPYKEHUN MO TPYHTY
T° cnenyet onpeaenste 1o popmynam (6.7), (1.2) ¢ yuetom Ko3QPHUIUEHTOB HAJIS)KHOCTH I10
Harpy3Kke H yCIIOBUil pabOTBhI.

B dopmynax (6.7), ([.2) mompasymeBaercs, 4yTO KOIPQHUIMEHT TPEHHS KaKOTrO-JIMOO
MaTtepHaa 1o IpPyHTY OIPEIeIIeTCs KakK:

' = tg(yak®') - 1151 TIEPBOIi TPYIIIIBI IPEAETBHBIX COCTOSHHH; (4.3)
u' = tg(yako'") - 11 BTOpOIt rPYIITIBI IPEIETbHBIX COCTOSHUIA, (4.4

i€ Yok - KOOQPHUIHUEHT YCIOBUI pabOThl HA KOHTAKTE «IIOATIOPHOE COOPYKEHUE - TPYHTOBBIN
MacCHBY;

¢ - YroJ BHyTPEHHETO TPEHUS IPYHTA.

Jis nucnepcHBIX TPYHTOB PEKOMEHAYETCsl MPUHUMATh PacueTHbhIE 3HAYCHHS YAEIbHOTO
CIICTIJICHUS Ha KOHTaKTe ¢ KOHCTpyKuuei ¢’ = 0 mist 00eux rpymnn MmpeaesibHbIX COCTOSHHMA.
s cKalbHBIX TPYHTOB CIICIUICHUE HA KOHTAKTE C MOHOJIUTHBIM OETOHOM JONYCKaeTCs
IPUHUMATh OTIMYHBIM OT HYJIS, IPU 3TOM PacyeTHbIE 3HAYEHUS YAEIbHOIO CLEIUIEHHUS Ha
KOHTAKTE CIIEAYET ONpPEAesATh IKCIEPUMEHTAIBHO.

J1.5 3nauenus kodddunreHTa yciaoBuid pabOThl HA KOHTAKTE IIOJIIOPHOE COOPYKEHHUE -
TPYHTOBBII MaccuBy Ydk B hopmynax ([1.3) u ([.4) nonyckaercs npuHUMATh 1o tabnuue J1.1.

Koadpunment tpenus p B popmynax (.1), (1.2) mist KOHTAKTOB pa3IMYHBIX MaTECPUATIOB
PEKOMEHIyeTCsl IPUHUMATh B pacueTax He BbIIlIe 3HAYEHU, yKa3aHHbIX B Tabnuie J1.2.

Ta6nuna .1 - 3nauenus ydk A pacuera mo [ u Il rpynmam npenenbHBIX COCTOSHUI

Marepuan KOHCTPYKIIUH TexHOJIOr sl yCTPOHCTBA U 0COOBIE YCIOBUS Ydk
beroH, sxene300eToH MOHOJUTHBIC TPABUTAIIMOHHBIE W TWOKHWE TOMIOPHBIC  CTEHBI, 067
beToHMpyeMble HacyX0. MoHOJIHUTHBIE (hyHIAMEHTHI '
MoHOMUTHBIE THOKHE MOAMOPHBIC CTEHBI, OETOHHPYEMbBIC IO
[JIMHUCTBIM PAacTBOPOM B IPYHTaX ecTecTBeHHOH BiaxxHoctH. Coopubie| 0,50
rpaBUTAIIMOHHBIC CTCHBI M ()YHIAMCHTHI

MoHOIHUTHBIC THOKHE CTEHBI, 0ETOHUPYEMBIE MTO]] TIIMHUCTHIM PACTBOPOM
B BOJIOHACHINIEHHBIX rpyHTax. COopHble riubOkue crensl, ycrpauBaembie| 0,33
101 TIIMHHUCTBIM PACTBOPOM B JIFOOBIX TPYHTAX

Mertan, nepeso B MenKkuX ¥ IBUIEBAaTHIX BOZOHACHIIEHHBIX ECKAX 0
B npounx rpyHTax 0,33
[TonmopHbIe CTEHBI U3 TPYHTOLIEMEHTHBIX 3IEMEHTOB, BBIITOJIHAEMBIX I10 10
CTpyMHON TEXHOJIOTMU !

UTr060if [Tpu HamuMy BHOPALIMOHHBIX HarPy30K HA OCHOBAaHHE 0

Tabnuna J[.2 - 3HaueHus Ko3PpPUIeHTa TPEHUS 11 A1 KOHTAKTa pa3InYHbIX MaTepHaioB

Martepuran KOHTaKTa Koaddumuent tpenust p
Craspb - Crans (raaKkue IOBEPXHOCTH) 0,10
Cranb - beron 0,33
Crasb - Kupninunas knajnka, 6yToBblii KaMeHb 0,30
Beron - beron 0,60
Bberon - Kupnnunas kianka, OyToBBIH KaMEHb 0,55
[Kupnnunast knanka - Kupnmanas kiaaka 0,50
Jepeso - JlepeBo 0,25
Jepeso - Cranb (Tnaikas MOBEPXHOCTB) 0,20
JepeBo - beToH, kupnuyHas Kiajaka 0,50
Beron - MemOpaHHast THAPOHU30ISIINS 0,33
Y remmrens - MemOpaHHast THAPOU3OIISIIINS 0,25
I'pyHT - MeMOpaHHasi FHpOU30JISIIHs 0,25
I'pyHT - OOMa304HasI THAPOH3OJISIHSI 0,20
Jlen - lepero 0,03
Jlen - Cranb, OeTOH, KIaaKa 0,02
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IMpuaoxenne E
MeTtoabl onpeesieHusi 1aBjJIeHUs TPYHTA HA MOANIOPHOE COOPY-KEeHUe

E.1 IlpaBuna mocTpoeHUs SMIOpbl aKTHBHOI'O JABJIEHUS TPYHTa Ul MCIIOJIB30BAHMS B
AQHAINTUYECKUX pacueTax IPUBEACHBI IS PA3JIMYHBIX POEKTHBIX ClyyaeB Ha pucyHkax E.l -

E.3.
» - ~
0“ "
: 5 92> 94 ;
A sreinits
’ » . -.“ oy p .
s . = ’ ’
- : ) .’

a 6

a - B HECBSI3HBIX I'PYHTAX; 6 - B HECBA3HBIX U CBA3HBIX IPYHTaX; 1, 2, 3 - TOUKH, U1l KOTOPBIX OJDKHBI OBITH
OIpeZieIeHbl XapaKTepHble 3HaUeHUs IaBlieHus; 4 - noanopHoe coopyxenue; UI'-1 (y1, ¢1, c1 = 0), UT'D-2
(v2, 02, c2 = 0), UT'D-3 (3, @3, c3 # 0) - HOMEP MHKEHEPHO-TEOJIOTHYECKOTO dieMeHTa, N1, hy 1 hs - BeIcoTa
COOTBETCTBYIOIIIETO CJIOS IPYHTA
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PI/ICYHOK E.1- HOCTpOCHI/Ie OHIOPbI aKTUBHOT'O JABJICHUS I'PYHTA B CJIOUCTBIX OCHOBAHHUAX

B 3
\
\ ]
1 / m§ &ﬁ
—\\ / Y:‘p;c §§ \
/ee 8|\
ny F \
2 / at? g; W 6
J 4 3'2 1 /o
. Y
T77 777 777 777 777 = \\\
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1 - moanmopHOE COOPYIKEHHUE; 2 - OTMETKA pa3paboTK; 3 - MOBEPXHOCTh A; 4 - mOBEpXHOCTH B;
5, 6 - MIOPBI TaBJICHUS], COOTBETCTBYIONIHE YPOBHIM MOBEPXHOCTEH A ¥ B COOTBETCTBEHHO

Pucynok E.2 - TlocTpoeHue 3mopbl akTHBHOTO JIaBJICHUS TPYHTA MPHU JIOMAHBIX
MMOBEPXHOCTAX penibeda
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MepexonHan aoHa

NWHEAHOW MHTEPNONAUNK

1 - moxnopHOE coopyKeHue; 2 - OTMETKa pa3padoTKH; 3 - MOBEPXHOCTh A; 4 - MOBEpXHOCTH B;
5, 6 - SMIOPHI AABJICHUS, COOTBETCTBYIOLINE YPOBHSAM MOBEPXHOCTEH A 1 B COOTBETCTBEHHO;
7 - pa3rpy3o4Has IIUTA

Pucynok E.3 - IloctpoeHue 3mtopbl akTUBHOTO J1aBJICHUS TPYHTA IPU HAITUYUU
pasrpyaroiux 3J1eMEeHTOB

E.2 IlpaBuia mnOCTpOEHHS OSHIOPHl NMOPOBBIX JABJIEHUNH B TPYHTOBOM MAaCCUBE IS
WCIIOJIb30BaHUs B aHAIMTUYECKUX pacyeTax IMPUBEIEHBI I Pa3IMYHbIX POCKTHBIX CIIy4acB
Ha pucyHkax E.4 - E.S.

e LN
b
ffv":‘

-

a 6

a - TIpU OTCYTCTBUH (DUIBTPALIMH T10/] [TOJJOIIBOM HOAIIOPHOTO COOPYKEHHS; O - B Cllydae (QUIbTPALUH
T10/I TIOJIOIIBOM TIOATIOPHOTO coopykeHHust; 1 - moamnopHoe coopyxenue; 2 - YIIB; 3 - chwkennsiii YIIB;
4 - BOIOHACKHINEHHBIN (QUIBTpyronMii rpyHT; 5 - crabonpoHHIIaeMblii TPyHT; 6 - pe3yapTUpyomas
SIIOpa JaBJIEHUS IOA3EMHBIX BOJ Ha IIOJAIIOPHOE COOPYKEHUE

Pucynok E.4 - IToctpoenue >mtopbl JaBIE€HUS TOA3EMHBIX BO/T
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a, 6 - B cliy4ae HeCOOOIIAOIIMXCSI TOPU3OHTOB; 6, & - B ClIydae COOOMIAIOIIUXCS TOPU30HTOB; 1 - Oe3HAMOPHBIH
BOJIOHOCHBIIf TOPU30HT; 2 - HAOPHBIN BOJOHOCHBIH TOPHU30HT; 3 - ClIa0OIIPOHUIAEMbII TPYHT;
4 - smropa JaBJeHHs MOA3EMHBIX BOJI Ha moAmnopHoe coopyxenne; YIIB1, YIIB, - ypoBeHb
IIOJI3EMHBIX BOJI IEPBOTO U BTOPOT'O BOJJOHOCHBIX TOPH30HTOB COOTBETCTBEHHO

Pucynok E.5 - [ToctpoeHue 3mtopbl JaBIEHUS MOA3EMHBIX BOJI ITPU HAJTUYUU HECKOJIBKHX

BOAOHOCHBIX TOPU30HTOB

E.3 IlpaBuna onpeneneHuss OOKOBOro JaBJICHUS Ha MOJAMNOPHOE COOpPYKEHUE OT ACUCTBUA
Pa3IUYHBIX HArpy30K Ha IOBEPXHOCTH IPYHTA IPUBEACHBI HA pucyHKax E.6 - E.8.
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a - OT Harpy3KH, PACIIOJIOKCHHON BIUIOTHYIO; 6 - OT HArPY3KH, PACIIOIOKCHHO B MpeieiaX MPU3MbI
aKTHBHOTO JIaBIICHUS TPYHTA; 6 - OT HArPY3KH, PACIOJIOKEHHONW BHE IPU3MBbI aKTUBHOTO JIaBJICHUS TPYHTA

Pucynok E.6 - Cxema pacnpesenenus JaBi€HUS pr OT MOTyOECKOHEUHOM Harpy3Ku

1
q
0
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Ormertka paspaborkm
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q
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Otmerka pa3paboTku :9 P, = qKyz Qaen
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a - OT Harpy3KH, pacloOoKEHHON B IIpeIeNax NPU3Mbl aKTUBHOTO 1aBJICHUS IPYHTA;
6 - OT Harpy3KH, pacroy0KEHHOH BHE TIPU3MBI aKTUBHOTO IaBJICHUS TPYHTA;
| - paccTostHHE OT MOAMOPHOTO COOPYKEHUSI 710 HATPY3KH (]; b - mmpuHa Harpysku (

Pucynok E.7 - Cxema pacnpeneneHus JaBieHUs pr OT PABHOMEPHO paclpeAeIeHHON
IIOJIOCOBOM HAarpy3Kku
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a - OT Harpy3KH, PacIloJI0KEHHO! B IIpeenax MpU3Mbl aKTHBHOTO AaBJICHUS I'PYHTA; 6 - OT HArPYy3KH,
PpacIooKEeHHON BHE IPH3MBI aKTHBHOT'O IaBJICHUS IPYHTA; | - paccTosiHUE OT MOAMOPHOTO COOPYKEHUS
Io Harpy3ku Q

Pucynok E.8 - Cxema pacnpenereHus JaBJICHUS pr OT JIMHEWHOM MOJIOCOBOM HArpy3ku Q
HMpnioxenne 7K

PacyeTr 10NOJIHUTEILHOTO 1aBJI€HUS TPYHTA HA MOANOPHbIE COOPY KEHUS,
BO3HUKAOUIEr0 NPH YIVIOTHEHUH I'PYHTA 00PaTHOM 3aChINIKH

XK.1 Ilpu ynjaoTHEHMHM TECYaHBIX W KPYMHOOOJIOMOYHBIX TPYHTOB OOpPaTHOW 3acCBIKU
YIUIOTHSIIOIIMMHM MAallMHAMM M MEXaHW3MaMHU SIIOPY paclpeiciieHus NaBJICHUs I'PyHTa Ha
MAaCCHUBHBIE M TOHKOCTEHHBbIE IIOAIIOPHBIE COOPYXKEHHUs JOIYCKAaeTCs ONpENeNsaTh B
COOTBETCTBUM C I'pa)MueCKUM IOCTPOCHUEM, TPUBEICHHBIM Ha pucyHke X.1.
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1 - moanopHast KOHCTPYKITUS; 2 - SIIOPa aKTHBHOTO JABJICHUS TPYHTA; 3 - 3IF0pa OOKOBOTO JAaBJICHHUS
OT YIJIOTHEHUS; 4 - pe3yabTHPYIOIIast I0pa AaBaeHUs; P - MOABMKHAS SKBUBAJICHTHAS [10JI0COBAsI
Harpy3ka OT YILIOTHSIOIIEr0 MEXaHU3Ma; Z - BEPTHKAJIbHAS KOOPAWHATA; Pha’ - AKTHBHOE JABJICHHUE,

Pnc’ - MaBIeHUE YIUIOTHEHUS

Pucynok XK.1 - IToctpoeHue >mtopsl 60KOBOTO JaBIEHUS TPYHTA Ha MOATIOPHOE COOPYKEHUE
C YYETOM YIUTOTHEHUSI 00paTHOM 3aChIITKH
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2K.2 3navyeHunsT aKTUBHOTO JTaBJICHUS TPYHTA Ph,a’(Z) B 3aBUCUMOCTH OT TJIYOMHBI Z CIICTYET
OTIPEJICIIATh C COOTBETCTBHH C 6.2.

B ciyuae, ecniu rpyHT 0OpaTHO# 3aChINIKH OJIHOPOJACH U HE 00J1a/1aeT CLETIICHUEM, Ph,a'(Z) U
hc nonyckaercst onpeaensath o Gopmynam (K.1) u (K.2):

Pha'(z) = Kay'z, CK.1)
1 |2F‘

= |I— (0K.2)
k, |my'

rae K, - K03 GUIUEHT aKTHBHOTO J]aBJICHHS IPYHTA,;

Y' - 3¢ eKTUBHBIN yIeNbHBINA BEC TPYHTA 3aCHIIKH.

K.3 3nauenus GOKOBOro JABICHUS OT YIUIOTHEHUS Phc'(Z) B 3aBUCHMOCTH OT TITyOMHBI Z
Joryckaercst onpeaensaTh mo popmynam (K.3) u (0K.4):

, Z |2PT’
Prelz) =— | npuz < z,; (K.3)
Zoy
) |2F‘}"'
ph;c = | i +TIPH 2 = L (>K4)
N
k |2F| XK.5
rge z. = —_ .
,ﬂ ' Eiqlﬂ__,}_rr ( )

.4 3HaueHue SKBHBAJICHTHOW MMojocoBoW Harpy3ku P B dopmymax (K.2) - (0K.4)
ONPEJIENIAIOT KAaK HArpy3Ky Ha OJWH IOTOHHBIM METP OCH YIUIOTHSIOIIETO MEXaHM3Ma,
NPUHUMAEMYI0 B COOTBETCTBHHM C €ro IMACIIOPTOM, IPU CTATHYECKOM YIUIOTHCHHH M Kak
CTaTHYECKYIO IUIFOC JIHHAMHYECKYIO COCTABJISAIONIME HArpy3KH MpU BHOPAIHOHHOM
YIUIOTHEHHH.

IIpuiaoxenne U
AHaJIuTHYeCKHe MeTO/Ibl pacyeTa rMOKUX NOANOPHBIX COOPY:KeHUH

N.1 Pacuer ruOKMX MOJNOPHBIX COOPYXEHHH aHAIUTUYECKUM METOJOM CJEayeT
BBIIIOJIHATH HA OCHOBE IOCTPOEHMS IIOP PACTIPEACICHUS aKTUBHOTO Y ITACCUBHOIO JIABIICHUS
Ha CTEHY, a TaK)XXe JaBJIeHMs MOJ3EMHBIX BOJ B COOTBETCTBUM ¢ 6.2 (cM. pucyHok U.1, 6). B
ClIy4yae HQJIW4YMs HArpy30K Ha IOBEPXHOCTH TI'PYHTa JOIIOJHUTENBHAS SII0pa aKTHUBHOTO
JIaBJIEHUS] OT TAKUX HAarpy30K MOKET ObIThb MOCTPOEHA B COOTBETCTBUHM C PEKOMEHIAIUSAMHU
npuiokeHus: E v npubapieHa K 3Mope akTUBHOT'O JIaBJIEHUS TPYHTA.

PacueT ruOKMX MOJNOPHBIX COOPYKEHHUH COCTOMT B ONpeAeTIeHUN TpeOyeMOoro 3HaueHus
3aJIeTIKU TIOAMOPHOM CTeHBI B TPYHT f M ycuimii B TOAMOPHON KOHCTPYKIIMH, a B CIydae
HaJIM4MS KPEIUICHU - YCHIIMH B €r0 3JIeMeHTaX (aHKepax WM PaclopKax).

N.2 Pacyer KOHCOJBHBIX TMOKMX MOJIOPHBIX COOPYKEHUH aHaJIUTHUYECKUM METOIOM
CJIEYET BBIIOJIHATH B CJIECIYIOLIEN IIOCIEI0BATEIbHOCTH.

1) IMonoxenue TOYKU HyseBoro Mmomenra O B cTeHe Ha riayoune fo cmemyer ompenenutsb
AQHAJIUTUYECKU U3 YPAaBHEHMs PABEHCTBA MOMEHTOB aKTMBHOI'O U ITACCUBHOIO JABJICHHUS, A
TaK)Ke JIaBJICHHs MoA3eMHbIX BojA. Ha riyOune Hipke Touku O 3a CUET MOBOPOTA CTEHBI
BO3HHMKAaeT MpOTUBOJAaBIeHuEe F,' (ynpyruif oTmop), 3Haue€HUS KOTOPOTO HeE JOJDKHBI
MIPEBBIIATh PA3HOCTH NACCUBHOIO JIABJIEHHUS CO CTOPOHBI MAacCHBa I'PYHTa M aKTUBHOIO
JIaBJICHUs CO CTOPOHBI KOTJIOBaHA. J[JIs YIPOINEHHs aHATUTUYECKUX PACUETOB JIOIIYCKAETCA
3aMeHsATh ), paBHOIEHCTBYOMICH, MpHIoxkeHHOH B Touke O (cM. pucyHOk U.1, ).
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a
a - neopMHUPOBaHHAS CXEMa; 6, 6 - TIOCJICAOBATEIIbHAS AMIPOKCHUMAITUS aKTHBHOTO U TTACCUBHOTO JIABJICHUS;
d - rmyOuna koTnoBana; f - 3amenka crenst B rpyHT; O - TOYKa HYJIEBOTO MOMEHTA B CTEHE; P - HU3 TIOANOPHOTO
coopykeHUsl; E, - paBHOJEHCTBYIONAs aKTUBHOTO JJaBJICHUsI TPYHTA; E), - paBHOAEHCTBYIOIIAs TACCUBHOTO
JaBlieHUs IrpyHTa; Ey - paBHOAEHCTBYIOIIAA qaBICHHS TO3EMHBIX BOX; E,' - paBHOICHCTBYIOMAs
MIPOTUBOIABJICHUS TPYHTa HUKE TOYKH HYJIEBOI'O MOMEHTA

Pucynok U.1 - PacyetHas cxema ruOKoi KOHCOJIBHOM MOAMOPHON CTEHBI

2) TlomHyro riyOuHy 3amenku CTeHbl f, HEOOXOAMMYIO JIJIsi BBIIOJHECHHUS YCIIOBHS

paBHOBECHSI IPOEKLIUI BCEX CHJI HA TOPU30HTAIIBHYIO OCb, CJIEYET BBIYUCIIATH B COOTBETCTBUU
C MpaBUJIaMH CTPOUTEIILHON MEXAHUKHU JINOO JOMYCKAETCs IPUHUMATh TPUOIMKEHHO PaBHOM:

f=1,1f0 - W1 TOAMOPHBIX COOPYKEHHIA T€OTEXHUUECKOM KaTeropuw 1;

f = 1,2f0 - I NOAMOPHBIX COOPYKEHHI T€OTEXHUUECKON KaTeropuu 2.
3) Jna mpoBepKH MPOYHOCTH MOJMOPHOM CTEHBI MO MaTepHally 3HAa4eHHs BHYTPEHHHUX

YCHJIMA B KOHCOJIbHOW IOJIIOPHOW CTEHE CJIEAyeT BBIUMCIATH KakK JUIi CTaTHYEeCKH
OIPEICTMMOM KOHCTPYKIIMK B COOTBETCTBUHU C MIPABHJIAMU CTPOUTEIbHON MEXaHHKH.
WN.3 Ilpu pacuere THOKUX TOJIOPHBIX COOPYKEHHUN C OJTHUM SIPYCOM KPETUICHHUS 10 METOTY
Skobu riryouHy 3amenku f cieayer onpenenaTh U3 yCIOBHS PaBEHCTBA HYJTFO CYMMbI MOMEHTOB
pacyeTHBIX 3HAYCHHUH BCEX CHII, JCMCTBYIOIIMX HA CTEHY, OTHOCHTEIHLHO TOYKH YCTAHOBKH
KperuieHus B (cM. pucyHok 1.2)
Z(Ed'(f)-da'(f)) - Z(Ep'(F)-dp'(f)) = O, (1.1)
rie Ed'(f) u da'(f) - paBHOAEHCTBYOMIME CHITOBBIX BO3ICHCTBHIA HA OJTUH TIOTOHHBINA METP CTEHBI
U UX IUIEYH OTHOCHUTEIBHO TOYKH B CO CTOPOHBI aKTMBHOTO JABIICHHS TPYHTA, 3aBHUCSIINAE OT

MCKOMOH BeJMYHHHI f,
E,'(f) u dy'(f) - To 3%e co CTOPOHBI MACCHBHOTO JaBIIEHHS TPYHTA.
A A
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s
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a - nehopMupOBaHHAS cXeMa KOHCTPYKINH; O - SIIOPHI aKTHBHOTO ¥ TACCHBHOTO JaBICHUS; 8 - IIOpa
U3THOAOIINX MOMEHTOB B CTeHE; U - ITyOnHa YCTAaHOBKY sipyca KperuieHus; f - nckoMast TiyOuHa 3a/1eNKu;
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T - ©IckoMoe YCUJIMEC B DJICMCHTC KPCIJICHU A, dA u dP - pacCTOdHUEC OT BEPXa MOAINOPHOTO COOPYKECHUA 10
paBHOHeﬁCTByIOHICﬁ AKTHUBHOT'O U ITAaCCUBHOTI'O JABJICHHUS COOTBCTCTBCHHO

Pucynok U.2 - Pacuernas cxema SIkoou

Oniopbl aKTUBHOTO M MACCHBHOTO JIABJICHHS CIIEAYET CTPOUTHh B coOTBEeTCTBHU C (6.2),
YUYHUTBIBasE JIABJICHUE IOJ3E€MHBIX BOJ W HMHBIC HArPY3KH, ICHCTBYIOLIME HA IOIIOPHYIO
KOHCTpyKIuio. Beipaskenue (U.1) mpencraisier co0oii KyOU4eckoe ypaBHEHHE OTHOCUTEIBHO
f. PacuetHoe ycuiue B aHKepe WM pacropke I CleIyeT OIpPEAeNsATh U3 YpaBHEHHUS
paBHOBECHs IIPOEKIIMM PAaBHOACHCTBYIOLIUX BCEX CHII HA TOPU30HTAIBHYIO OCh

Te = h(ZE4'(f) - 2(E,'(1), (H.1)

rie h - mar aHKepoB WM PaclopoOK B TOPH30HTAIBHOM TIOCKOCTH.

J1s mpoBepKU CeYeHUI MOANIOPHOM CTEHBI 110 MaTepualy 3Ha4eHHUsI BHYTPEHHUX YCUIJIMM B
Hel clieyeT OlpPeNesaTh B COOTBETCTBUM € IIPABUIJIAMU CTPOUTEIBHON MEXaHUKHU.

.4 TTpu pacueTte ruOKUX MOMOPHBIX COOPYKEHUN C OHUM SPYCOM KPEIUICHUS [0 METOly
bmoma - Jlomeliepa KOHCTpYKLHMsI YCJIOBHO pazzensercss Toukoil C (TOYKOM YCIOBHOTO
3aKpeIyIeHNs ) Ha JIBe SKBUBaJeHTHbIE Oanku. 3a C MPUHUMAETCs TOYKa HYJIEBOTO MOMEHTA B
crene (cM. pucyHok U.3, a). Jlns ynpoluieHus: pacyeToB JOMYCKaeTCsl IPUHUMATD TOJI0KECHUE
touku C Ha riryouHe dc, r1e pe3yabTUPYIOIAs CyMMapHasi SI0pa JIaBJICHHs Ha CTCHY MEHSIET
3HaK (cM. pucyHok U.3, ). IIpu 3TOM AJ1 TPYHTOB € paCYE€THHIM 3HAYEHUEM yTjla BHYTPEHHET O
tpenust ¢ = 25° - 30° cneayer npuruMath 1,1d < dc < 1,2d. MeHbIIMM 3HAYCHUSAM () TOJDKHBI
COOTBeTCTBOBAThH Ooublne 3HaueHus dc. Hensectrblie peakuuu T3 u Tc s Oaiaku Ha IBYX
onopax BC crnenyer onpeAensTh B COOTBETCTBUH C MIPABUIIAMU CTPOUTEIBHON MEXaHUKHU.

a - n1eOpMHUpPOBaHHas CXeMa KOHCTPYKLHH; 6, 6 - IIOCIEN0BaTEIbHAS allIPOKCUMALIMs aKTUBHOTO U [IACCUBHOIO
JaBIEHHS; 2 - SMI0Pa U3rMOAIOIMX MOMEHTOB B CTEHE; O - pa3OMeHne KOHCTPYKIMU Ha SKBHBAJIEHTHBIE OaJIKU;
dt - ryOMHa yCTaHOBKM sipyca KperuieHns; de - riiybrHa TOYKH HyJIEBOrO MOMeEHTaA B cTeHe; C - TOYKa HYJIEBOTO
MOMEHTA B CTeHe; T - YCHIINE B JJIeMEeHTe KpeIuieHus; Tc 1 Tp - yCUIIMS B YCIOBHBIX OIOPaXx;
dp - paccrostaue ot Touku C 10 ToukH D

Pucynok 1.3 - Pacuernas cxema biroma - Jlomeiiepa ruOKoro moAnopHOro COOpyKeHHUS €
OJHUM SIPYCOM YAEPKUBAIOIIENH KOHCTPYKIIUH

[TonoxeHne TOYKM HIKHETO HyleBoro MomeHta B Oainke CD mpu u3BecTHO# smiope
PE3YNBTUPYIOILETO JABJIEHUS U peakuu 1 ¢ CleayeT ONpeaesaTh AHATUTUYECKH U3 YPABHEHUS
paBeHCTBa HYJI0 MOMEHTOB B Touke D. Ha rmy6une Huxe Touku D 3a cueT moBopoTa CTEHBI
BO3HUKAET MNpoTHBOJaBieHHe £FE," (Ympyruil oTHoOp), 3HAUEHHUS KOTOPOrO HE JOJKHBI
IIPEBBIIIATE PA3HOCTH IIACCUBHOIO JABJIEHHUsS CO CTOPOHBI MAacCHBa I'PYHTa M aKTUBHOIO
JIaBJICHUsI CO CTOPOHBI KOTJIOBAaHA. J[JI1 yNpOIIEHHS aHAJTUTUYECKHUX PACUYETOB JOITYCKAETCS
3aMeHsTh E),' paBHOAEHCTBYIOIIEH, paBHOH Tp (cM. pucyHok U.3, 0).

[Monuyro ryOuHY 3a1eiKu CTeHbl T qomyckaeTcst npuHUMaTh MPHOIMKEHHO paBHOM 1,2fo,
rae fo - rmyOouna touku D Hibke 1HA KOTIIOBaHa.
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Janee g NpPOBEpKH CEYEHWM IMOIIOPHOTO COOPYKEHHUS IO MaTepually 3HA4YCHHS
BHYTPCHHUX YCWJIMHA B IOAIIOPHOM CTEHE CIIEAyeT ONPENENATh KaK I JBYX CTaTUYECKH
OIpeIeIUMbIX 0aJI0K B COOTBETCTBUHM C IPABUIIAMU CTPOUTEIILHOW MEXaHUKH.

Ipunoxenne K
OnpenesieHne yCWIHi B PAaCIOPHBIX KOHCTPYKIUAX OT TeMIIEPATYPHBIX BO3/1eCTBUIl

s onpeneneHus yCWINM, BOSHUKAIOLUX B CKATBIX 2JIEMEHTAX PACIIOPHBIX KOHCTPYKLIUN
oT TEMIIEPATYPHBIX BO3/ICHCTBU, JIOITYCKaeTCsl IIPUMEHSITh CJIEYIOIIYIO
rpad0aHATUTUYECKYI0 METOANKY, OCHOBAaHHYIO Ha TIOMCKE MPOJOJIBHOTO YCHIIUS B pacIopKe,
IpY KOTOPOM €€ IIEPEMELICHHUs W IEpPEMEIEHUs IOANOPHOM KOHCTPYKLIMH B TOYKE
OPUMBIKAHUA ~ paclopkd  OyayT paBHbBl.  Pacuer  BBINOJNHAETCS B CIEAYIOIICH
IIOCJIEI0BATENBHOCTH.

K.l BbINOJAHAIOT pacyer MOANOPHOTO COOpYKeHHs 0e3 yueTa TeMmIepaTypHBIX
BO3JICHCTBUIl, OIPEIEISIFOT MIPOIOIBHBIC YCHIIHS TS KaXKI0TO I-T0 sIpyca PaclopHOH CUCTEMBI
N’ 1 moaOuparoT MpeABapUTEIbHBIC CEYCHHUS PACTIOPHBIX JIEMEHTOB.

K.2 Onpenenstor cBOOOJHBIE TeMIEpaTypHbIE MEPEMEIICHUs NPU yJUIMHEHUH (CHKAaTHH)
PACIIOPHOTO 3NIeMeHTa Kaxoro i-ro spyca Alo' o dpopmyie

Alo' = oA, (K.1)

rie | - cBoboaHas THA pacopKH (UTHHA PACIIOPHOTO 3JEMEHTA OT IMOAMIOPHOT0 COOPYKECHHUS
JI0 HETOJBM)KHOW TOYKM KpPEIUICHHS, Hampumep 10 (QyHIaMEHTHOH IuuThl). B ciydae
TOPU3OHTAILHON pAaCIOpPKH, YIUPaeMOl ¢ 00euX CTOPOH B TMOJAMOPHOE COOPYKEHHUE
(HampuMep, B TIPOTUBOIIOJIOKHBIC CTOPOHBI OTPAXKACHUS KOTJIOBaHa), | mpuHUMaeTcs: paBHON
IIOJIOBHHE €€ ITOJIHOM JIJINHEL,

ot - KodhuuueHT TemnepaTypHoil aedopmanuu (A7 CTAIM M Kele300eToHa ClenyeT
npuHAMaTh 0ot = 107 °CY);

At - pacueTHOe 3HaUe€HHE TEMIEPATYPHOTO BO3JEHCTBUS (TemmepaTypHsblid nepenan, °C),
MPUHUMAEMOE COTJIacHO 7.2.7.

K.3 OmpenensitoT MakCUMalbHOE PAacUETHOE 3HAYEHHE JOMOJHUTEIHLHOTO MPOJOIBEHOTO
YCUJIHSI B PACIIOPHOM 3JIEMEHTE I-TO sipyca OT pacue€THOTO TEMIIEPATypPHOTO BO3CHCTBUS MPH
HEBO3MOKHOCTH MEepPEMEIIEHU KOHIIOB PactopKu Mo Gopmyrie

ARy' = E-S-ar-At, (K.2)

rae E - moaynb aedopmanuu Matepuana paclopky;

S - oAk MONEePeYHOro CEUCHNS PACIIOPKH.

K.4 Ucnons3ys popmynsl (K.1) u (K.2) mo 1Bym ToukaM ciieyeT MOCTPOUTH JIMHEHHYIO
3aBHCHMOCTH PACUETHOTO 3HAYCHUS IOTIOJIHUTEIIFHOTO YCHITUS B paCIIOpHOM diieMeHTe AR oT

ero TtemmeparypHoil nedopmanuu Ap. [Ang ymnobctBa pekoMeHAyeTcs CTPOUTh ITY
AR, Al

3aBHCHMOCTH B HOPMaJIM30BaHHOW crcTeMe KOOpANHAT #Fte 1 4% [B 3TOM cilydae rpaduk Oyaet
IPEeCTaBIATh CO00M MpsIMYIO OT TOUKH ¢ KoopauHaTamu (0; 1) 1o Touku ¢ koopauHatamu (1;
0), kak 3To Moka3ano Ha pucynke K.1].

K.5 HMcnonb3ys HCXOIHYIO YHCIEHHYIO MOJEIb MOANOPHOW KOHCTPYKLUHU C PACIIOPHBIMU
AIIEMEHTaMH, PaCCUUTAaHHBIMU 0€3 y4yeTa TeMIepaTypHbIX BO3ACUCTBUMN, CIEAYET BHIIOIHUTD
HOBBII pacyeT, 3aMEHHUB JKECTKOCTH PACIIOPHBIX 3JIEMEHTOB BO BCEX SpPycax IMPOJOJIbHBIMU
cuiamu N', 3HAYSHUST KOTOPBIX ObLIH MOJTydeHbI panee (cm. K.1).
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AR,' 4
7= A
AR
1
3
2
AR}
AR - ¢
10
AR} fr—————— ARG
ARG, [ 1
||
I
I
|
L .
° A2 A L -
AIZ Al arl

1 - 3aBUCHMOCTbB PaCUETHOTO 3HAYCHUS JOMOIHUTEIBHOIO YCHIIUS B pacliopHOM aiieMeHTe AR; oT ero
TemrepaTypHo# nedopmanny; 2, 3 - 3aBUCUMOCTH [IEPEMEIEHHUH MTOIIOPHON KOHCTPYKIMU B TOYKE

arl oAt ARE AR
i i (_".Fl- F} (_‘.Fz- ?)
erHJ’IeHI/Iﬂ I-1u pacnopKM OT AOIIOJIHUTECJIBHOI'O YCI/IJ'II/IH B HCH, “£0 R R 7 | ‘0 o - KOOp,Z[I/IHaTLI TOYCK
nepeceveHus KpUBBIX JUIsl 1-T0 ¥ 2-TO SIPYCOB PaclOpHOM CHCTEMBI COOTBETCTBEHHO

Pucynok K.1 - 3aBucumocTy npoJoJIbHBIX YCUIIMI B pACTIOPHOM JIEMEHTE OT
TeMIIepaTypHBIX JedopMaIyii U IepeMenIeHUH TOAIOPHON KOHCTPYKIIMU OT
JOTIOJTHUTEIBHOTO YCUIIUS B PACIIOPKE, IOCTPOCHHBIE B HOPMAJIN30BAHHBIX
koopmuHaTax (AR{/ARw") u (Al'/Alg))

K.6 Crnenyer mocTpouTh rpaduK 3aBUCHMOCTH OMOJHUTEIbHBIX mepemenicHuii Al'
MOJAITOPHON KOHCTPYKIIMU B YPOBHE PACHOJIOKEHUS PACTIOPKHU OT AOMOJHUTEIIBHOTO YCUIIUA B
Heit ARY. DTH 3aBHCHMOCTH Tak)Xe PEKOMEHAYETCS CTPOUTh B HOPMAIM30BAHHOW CHCTEME

ARL r

KOOpAMHAT “Rte i 416 Kak 9TO MOKA3aHO KPUBBIMK 2 MM 3 Ha prcyHke K.1 (Bua KpuBoii 2
COOTBETCTBYET BBICOKOPACIIOJIOKEHHBIM PacliopKaM, KPHBOH 3-pacriopkam, pacrioioKeHHBIM
HU3KO).

Jns moctpoeHus TpaduKa CIeIyeT OINPENeNUTh TEePEeMENIeHHs B TOYKaX KPETUICHHS
KaXI0T0 i-T0 Apyca pacopHoii cucteMsl Al' Ipy HECKONBKMX 3HAYEHMSAX MPOOTBHOM CHIIEL,
NPUJI0KEHHOM B TAHHBIX TOYKAX (B OOJBIIMHCTBE CIy4aeB JOCTATOYHO TPEX - MSATH PACUETOB).

3HaueHHs TPONONBHON cuibl crenyer npunuMath paBHbiME (N' +AR{), tme AR{ -
MIPOM3BOJILHO BBHIOPAHHOE TPUpAIICHHUE MPOIOIBHON CHIIBI, MepeaBaeMoe Ha TOAIIOPHYIO
KOHCTPYKIIHIO B YPOBHAX PAacHoJIOKEHHs APYcOB pacnopok (AR{ pexoMeHayeTcs IpHHHMATh
B ipesenax ~ 0,1N' - 1,0N).

K.7 Vckomble 3HAa4eHUs pAcUETHBIX 3HAYCHUH JOMOJHHUTENBHBIX YCHIMHA B PaCHOPHBIX
AJIEMEHTAaX, BEI3BAHHBIX TEMITEPATYPHBIMHU BO3JICHCTBUASIMH, OYIYT COOTBETCTBOBATH TOUKaM A
(unmu B) nepecedenust KpuBoit 1 ¢ kpuBoit 2 (unu 3 cooTBeTcTBeHHO) Ha pucyHke K.1. Touku
nepeceueHus] KPUBBIX CIIEAYeT OINpeneisaTh TpadUuecKd WIM aHATUTHYCCKH, HCIIONB3YS
CHCTEMY YpaBHEHMH JJIS IBYX 3aBUCHMOCTEH.

Hpuinoxenne JI

Pacuer npeaebHOro cOnpoTHBJICHHS TPYHTOBBIX AHKEPOB

NormaCS 4.x® (NRMS10-15161) WWW.Normacs.ru 22.11.2019 14:57



CII 381.1325800.2018 CoopyxeHus MOJTIOPHEIE. IIpaBuna IIPOEKTUPOBAHUS
112

JI.1 TIpeaBapuTenbHYI0 OILIEHKY MPEIAEIbHOIO COMPOTUBICHUS TPYHTOBOIO aHKEpa Ha
BBIACPIrUBaHUC JOIMYCKACTCS ONIPCACIATD 10 HUKCIPUBCACHHBIM MECTOIUKAM. OxoHyareabHOE
3HaYEHHUE TMPEAETHLHOTO COMPOTHBICHUS aHKepa MO TPYHTY JIOJDKHO YCTaHABIMBATHCA MO
pe3yJibTaTtaM CTaTHUECKUX UCTbITaHu (cM. 7.3).

JI.2 PacuyeT npenebHOro CONpOTUBJIEHUS HHbEKIIMOHHBIX TPYHTOBBIX AHKEPOB

HopmaTtuBHOE 3HaueHue NPENEIbHOIO CONPOTUBIICHUS BBIACPIUBAHUIO aHKEpa 110 TPYHTY
OCHOBaHUS Ra:k BEIYUCIAIOT MO hopmyie

Rax = tDl«(1 + sin@i)(cogtgpr + c1)Kpye, (JLT)

rae Di u | anameTp u JuinHa KOPHS aHKepa COOTBETCTBEHHO;

@1 ¥ C| - pacUEeTHBIC CPEIHEB3BEIICHHBIC 3HAUCHUS YIJIa BHYTPEHHETO TPCHHUS U CIICTUICHUS
IPYHTA I10 JJTHHE KOPHS aHKepa COOTBETCTBEHHO;

Yc - kKo punment ycnoBuii paboThl, MPUHUMAEMBIH IS IECYaHBIX TPYHTOB paBHbIM 0,72,
U ObUIEBATO-TJIMHUCTEIX - 0,64;

O0g - YCPEIHEHHOE MO OOKOBOH IMOBEPXHOCTH KOPHS aHKEpa IMPHUPOJIHOEC HAIMPSIKCHHE
IPYHTa, BBIYUCIISIEMOE 110 (hopmyIie

| .
0oy, = 0.5(1h, +q)| & + JCDSE a + &7 sin? rx), (J1.2)

rJIe Y1 - CPEeIHEB3BEIICHHOE 3HAYEHHE M0 TIyOuHEe h¢ yaenbHOro Beca IPyHTa C Y4E€TOM
B3BCIHINBAIONIEIO ACHCTBHS BOJIBL,

hi - rIyOrMHA 3aJ105)KEHHUS [IEHTPa KOPHS aHKEpa OT MOBEPXHOCTH IPYHTA;

g - Harpy3ka Ha MOBEPXHOCTH M OT COCEAHHMX (YHIAMEHTOB 3JIaHUH, NMPHUBECIACHHAS K
pPaBHOMEPHO paclpeeNieHHON B YpOBHE IIEHTpa KOPHS aHKepa;

& - xKodpduuueHT OOKOBOrO [ABJICHUS TPYHTa B IPHPOJHOM COCTOSHHUH (TIOKOS),
MPUHUMAEMBIH JIJIs TecKoB U cyneced paBHbIM 0,43; my1st cyrnuHKoB - 0,55; s riuH - 0,72

0. - YrOoJI HaKJIOHA aHKepa K TOPU30HTaIIH;

K, - k03 durueHT, 3aBUCIIINUNA OT OTHOILIEHHS UaMeTpa CKBaKUHbBI D¢ K TuamMeTpy KOopHs
Dy, mpuUpOIHOTO HAIpPSOKEHUs, TPOYHOCTHBIX U J1e(DOPMAIMOHHBIX XapaKTEPUCTHK TPYHTA,
HAXOJSIIEeTocs B Mpeeax JUIMHBI KOPHS aHKepa, BEIUMCISIEMbIH TI0 (hopmyrie

D,

1,01 — (D_K)
K‘p = —AE f (H3)

e S

Lot 1+ A3

Ey

roe 4, = : ; J1.4
' (1+ 1) [:'jug o 'ctgfp])smg:l] (L4)
_ sing, LS
" 1+sing, (1.5)

Eo, Vo - cpenHeB3BellleHHBIE IO JIMHE KOPHS 3HA4Y€HHUS MOAYNs jAedopmanuu rpyHTa U
kodduuuenta [Tyaccona COOTBETCTBEHHO.

Otrormrenne (D¢/Dx) momyckaercs mpuHumarh paBHbiM 0,9 - 0,3 B 3aBHCHMOCTH OT
HarHeTaeMoro B CKBXMHY 00beMa LIEeMEHTHOT'O pacTBOPA.

Bennmunny Rak cnenyer ompenenste mno ¢opmyne (JI.1), 3amaBasch pazIMUHBIMHU
sHaueHusIMHU (D¢/Dx) 1 lx.

JI.3 Pacuer mpeaebHOro CONpOTHBJIEHHS MHbEKIHMOHHBIX I'PYHTOBBIX AHKEpPOB ¢
y4eTOM JAaBJIeHUS] MHbEeIlUPOBAHUS

Crnenyer yduThIBaTh, 4YTO TpU OOJBIIMX 3HAUYEHHUSX M30BITOUHOTO JIABICHUSA
WUHDBEIMPOBAHUS TaHHAS METOJMKA MOKET /1aBaTh 3aBBIIICHHbIE PE3YJIbTATHI.

PacueTHOE 3HaueHUE MNpPeNeNbHOTO CONMPOTUBIICHUS BBIICPIHBAHUIO AaHKEpa IO TPYHTY
OCHOBaHUs Ra:k BBIYUCIAIOT MO hopmyIie
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Ra:k = KmprtDlpotge, (J1.6)

rae K = 0,6 - ko3¢ GuimeHT oJHOPOAHOCTH IPYHTA;

M, - KO3(pPUIMEHT, YYUTHIBAIOIIMN HANPSIKEHHOE COCTOSHUE OKPYXKAIOLIEro KOpPEHb
aHKepa rpyHTa B 3aBUCHMOCTHU OT JABJICHHSI HHBEIUPOBAHUS, IPUHUMAEMBINA IS MTECYAHBIX
rpyHToB paBHbIM 0,50, 1151 mblIeBaTO-TAMHUCTHIX - 0,4 - 0,2;

b - U30BITOYHOE /IaBIICHUE B KOPHE aHKEpa MMPU HHBEIIUPOBAHUU.

JI.4 PacyeT npeaejJbHOr0 CONMPOTUBJICHUSI CaM03a0ypHBaeMbIX TPYHTOBBIX AaHKEPOB C
TepsieMoii 0ypoBOii IITAHI0il (MUKPOCBaii)

PacyerHoe 3HaueHHE MpPENEIbHOIO COMPOTHBIICHUS BBLACPIMBAHHUIO aHKEpa MO TPYHTY
OCHOBaHUS Ra:k BEIYUCISIOT IO (hopmyIie

Ra;k = T[Dll(qsk, (H7)
rac D - AUaMETp HCMCHTHOI'O TCJIa aHKEpa, BBIYHUCIIEMBIN 11O (I)OpMyJIe
D = dexska, (J1.8)

311eCh Uexs - TMAMETP CKBAXKHHBI (UaMeTp OypOBOil KOPOHKN ),
Kd - ko3 dunmeHT yBeaudeHus auamMeTpa KOpHs aHKepa, IpUHAMaeMblii 1o tadiune JL.1;
I« - nMHA KOpHS aHKepa;
Qsk - MpEeJeTbHOE CONPOTHBIICHHE I'PYHTa 1O OOKOBOH IOBEPXHOCTH IIEMEHTHOTO Telna
aHkepa, mpuHuMaemoe o tadnuie JI.1.

Ta6nuna JI.1

Tun rpyHTa Kd sk, k[1a
CKaJbHBIN TPYHT 1,0 250
['paBenmCTHIN TPYHT 2,0 200
[Tecok 15 150
Cyneck, CYTIHHOK 1,4 100
[ nuna 1,3 100

Ipunoxenne M
KpyTHu3Ha 0TK0COB U CKI0HOB

M.1 TIlpousBoacTtBo pabOT, CBA3aHHBIX C HAXOXJAEHHEM pPAOOTHUKOB B BBIEMKaX C
BEPTUKAJIBHBIMH CTEHKaMHU 0e3 KpeIUIeHHsI B TECUaHBIX, IBUIEBATO-TJIIMHUCTBIX W TaJbIX
IPYHTaX BBIIIE YPOBHS I'PYHTOBBIX BOJ U MPU OTCYTCTBUHU BOJIM3HM MOJ3EMHBIX COOPYKEHHH,
JIOTTyCKaeTCs TIpU UX rryouHe He Oosee: 1,0 M - B HECIEKABIIMXCS HACBITHBIX U MPUPOTHOTO
CJIO’KEHUS MeCYaHbIX TpyHTax; 1,25 M - B cynecsx; 1,5 M - B CyrJIMHKaX U IIMHAX.

M.2 Ilpu cpenHecyTO4YHOM TemIiepaType Bo3ayxa Hmxke MuHyc 2 °C pomyckaercs
yBeJIu4YeHHue HauOoJblel TTyOMHBI BEPTUKAJIBHBIX CTEHOK BBIEMOK B MEP3JIBIX IpyHTax
(kpoMe chllTyuyeMep3blX) 0 CPaBHEHHUIO C YCTaHOBJIEHHOW B M.l, Ha BeIWYUHY TJTyOHMHBI
poMep3aHus TPyHTa, HO He OoJsiee 4eM /10 2 M.

M.3 [Ipou3BoaCTBO pabOT, CBA3AHHBIX C HAXOXKIEHHEM PA0OTHUKOB B BEIEMKAX C OTKOCAMHU
0e3 KpeIuleHUIl B HACHIIHBIX, MECYaHbIX U IbUICBATO-TJIMHHUCTBIX TPYHTaxX BBIIIE YPOBHS
TPYHTOBBIX BOJ (C y4€TOM KalWJUISPHOTO MOJHSATHUS) UM IPYHTAX, OCYIIEHHBIX C TTOMOIIIbIO
UCKYCCTBEHHOT'O BOJIOIIOHMKEHHUS, IOIYCKAeTCs MpHU TIIyOUHE BBIEMKU M KPYTH3HE OTKOCOB,
yKa3aHHBIX B Ta0uie M. 1.

Tabauma M. 1
Kpyrusna oTkoca (OTHOIIEHHE €ro BBICOTHI K 3aJI0)KEHUIO) MPH TITyOUHEe
Buipl rpyHTOB BBIEMKHU, M, He OoJiee
1,5 3,0 5,0
[HaceInmHbBIE HECIEKABIIUECS 1:0,67 1:1 1:1,25
[Iecox 1:0,5 1.1 1.1
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Cyrnech 1:0,25 1:0,67 1:0,85
CyrianHOK 1.0 1:0,5 1:0,75
[ rHA 1.0 1:0,25 1:0,5
Ulecc 1.0 1:.0,5 1:0,5
Ilpumeuyanus

1 [Ipu HarUIaCTOBaHUM PA3IMYHbIX BUIOB IPYHTA KPYTU3HY OTKOCOB HAa3HAYAIOT 10 HANMEHEE YCTOHUHBOMY
BUIY OT OOpYIICHHS OTKOCA.

2 K HecneskaBIIMMCS HACBHIITHBIM OTHOCSITCSI TPYHTBI C JABHOCTBIO OTCHINIKH JI0 ABYX JIET JUISl IECYaHBIX U JI0
[SITH JIET U1 [TBLIEBATO-TJIMHUCTHIX TPYHTOB.

3 KpyrH3Ha OTKOCOB BBIEMOK IIyOMHOH Oojiee 5 M BO BcexX Cilydasx M IIIyOMHOW MeHee 5 M Ipu
FHIPOJIOTMYECKUX YCJIOBHSAX W BHJAX TPYHTOB, HE YKa3aHHBIX B HacToseil TabiMie, a Takke OTKOCOB,
[OZBEPTAIONINXCS YBIAXKHEHHIO, JT0JDKHA YCTAaHABIUBATHCS TIPOEKTOM.

M.4 Belemku, pazpaboTaHHble B 3UMHHUI MEPUOJ, NMPU HACTYIJICHUH OTTENENU IOJKHBI
OBITH OCMOTPEHBI, a 110 PE3yJIbTaTaM OCMOTPa JOJDKHBI ObITh MPUHATHI MEPHI K 00ECTICUEHUIO
YCTOMUYMBOCTU OTKOCOB M KPEIUICHUI.

bub6anorpagus

[1] Denepanbubiii 3axkon ot 27 pekabps 2002 r. Ne 184-®3 «O TexHUYECKOM
PETYJIUPOBAHHI

[2] Denepanbhbiii 3akoH OT 29 nexadpst 2004 r. Ne 190-D3 «I'pagocTpouTenbHbINH KOJIEKC
Poccniickoit denepanun»

[3] ®enepanbubiii 3akoH 0T 30 mekabps 2009 r. Ne 384-D3 «TexHuuecKuid periamMeHT o
0€30MacCHOCTH 3/1aHUN U COOPYKEHUN»

KiaroueBbie cjoBa: MOAIIOPHBIEC COOPYXKCHUSA, HNPOCKTHPOBAHUC, PACUYCT, KOTJIOBAHBI,
TPpaHIICH, T'PYHTHI, I'COJIOTHYCCKUC YCIIOBUS, BIUAHUC HA 3aCTpOI>'IKy
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