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OT3bIB

Ha CTO 82866678-2-06-2016 « KOHCTPYKIHMH CTAIbHBIC TOHKOCTEHHbBIE
H3 XOJ0AHOTHYThIX npodaiieii H roppHPOBAHHBIX JHCTOB.
IIpaBu/ia npoeKTHPOBAHHUA H PACHETA»

Pepaxkuus CTO 82866678-2-06-2016 paspaborana 3A0 «HHMUIICK
uM. MexsHnkoBay Kak ctaraapT OO0 «AnapomeTa» B 00:1aCTH PacHeToB H MPO-
CKTHPOBAHHS 34aHUH ¢ coopyReHHH W3 XOJIORHOTHYTHIN Npoduaeil u rodpupo-
BAHHEIX JTHCTOB, HA OCHOBE KOTOporo obecrieunBaercs cobmonenue TpebosaHuil
deaepaistoro zakona Ne 384 @3 or 30.12.2009 r. «Texnuueckuil pernaMeHT o
Be30nacHoCTH 3MaHHH U COOPYKEHHI».

Paspaboransas pejakuus cTaHAapTa HallpaBneHa Ha noBbiweHue Hezonac-
HOCTH CTPOMTENILCTBA M 3KCILTYyaTallMi 34aHull ¥ COOPYKeHHH U3 XOJOJHOIHY-
ThIX TOHKOCTEHHBIX [1pOQGuIeH.

ITonoxenus HacTOAILETo CTaHAapTa YCTAHABIMBAKT OCHOBHLIE pacyer-
Hb1e TpeOOBaHHS M MeTOLMKH PacueTa KOHCIPYKUUM U3 TOHKOCTEHHBIX XOIOI-
HOTHYTBIX MpOQHICH, BKITHOUas:

- yueT KO3POULHEHTOB HAAEKHOCTH [10 HAIPY3KAM 1 MaTepHAIaMm;

~ YUET Ha3HAYEHHS U yCIOBHH pabOoThl KOHCTPYKUMH;

- YUYET Ha4aJIbHblX HECOBEPLICHCTS;

- pacyeT TOHKOCTEHHBIX BIIEMEHTOB KOHCTPYKLMH {BKIIOUAs a0poduiHpoBaHHbie
JIMCTBI) Ha MPOYHOCTH H MECTHYIO # OBHIVIO YCTOHUMBOCTE (MO pasiuyvHbIM
dopMaM) ¢ YIETOM PeIYLIMPOBAHUSA CeUEHMs;

- pacyeT coe/IMHEHHH TOHKOCTCHHBIX KOHCTPYKUMIA;

- TpeboBanua 1O obecHeueHMIO KOPPOIUOHHOI CTOHKOCTH, noXapHoi Gezonac-

HOCTH U JOJTOBEUHOCTH;

- TpeboBaHus K KOHCTPYKLHAM, BO3BOAUMBIM B CEAACMHUYECKUX paHoHax u T.41.

Hacrosiuii cranaapT OCHOBAH Ha OTeYeCTBEHHAIX M 3apyDexkHBIX Heche-
JIOBaHMAX H HOPMaxX Pacyera TOHKOCTECHHbIX KOHCTPYKLMH, NpOLIeNIMX IKCIe-
PUMEHTAILHYIO NIPOBEPKY M anpobauuio NPy IKCIIYaTAUMH PeaTbHBIX 00BEKTOB,


https://meganorm.ru/mega_doc/dop_fire/postanovlenie_shestogo_arbitrazhnogo_apellyatsionnogo_suda_923/0/pismo_minregiona_rf_ot_04_08_2009_N_24611-sk_08_o.html
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KoMriieke MeTORUK pacdera TOHKOCTEHHBIX THYTHIX JMEMEHTOB U UX CO-
enuHeHuH, 3anoxendplx B CTO 82866678-2-06-2016 no3zsonser OO0 «Auapo-
MeTa» TMPOEeKTHPOBAaTh OAHO- H MHOTO3TAXKHbBIE NPOMBIILIEHHBIE, CElbCKOXO035H~
CTBEHHbIE, KWIble U I'PAKAAHCKHUE 3HaHUS U COOPYXKEHHUS B Pa3IA4HBIX KIAMa-
THHeCKUX paiionax P, B TOM YHCie NPy HATMYUK CEACMUYECKHUX BO3ACHCTBH.

B KauecTBe 3aMeuaHHs K NPeNCTABICHHOMY AOKYMEHTY CledyeT yKa3aTh
Ha OTCYTCTBHE AUDDEepPeHLMPOBAHHOIO MOAX0A4 [IPH HaszHa4YeHUH KodpPuumen-
Ta yCIoBUs paGoThi B 3aBUCMMOCTH HE TOJbLKO OT HA3HAYSHUS SJEMEHTa, HO M OT
TOJILMHBI COCTABNAIOLIMX ero npoduieii.

B umenom, CTO 82866678-2-06-2016 «KOHCTPYKUNH CTadbHBIE TOHKO-
CTEHHbIE U3 XONOJAHOTHYTBIX mpoduiedl W ro¢pupoBaHHbIX nucToB. IIpaBuna
TIPOEKTHPOBAHNS M PACyeTa» CYIIECTBEHHO pacliupseT obnacTs HOPM B 4YacTH
NIPOEKTUPOBAHKSA CTANBHBIX KOHCTPYKLHMH 34aHUH U COOPYKEHUH ¥ peKOMeHAy-
eTcs JUIs HPUHATUS B KauecTsa cTaHAapTa opranusammy 1is OO0 «Arapomeray.

Tpesnaent
Hay41HO-HCCNENOBATENBCKOH
H NIPOEKTHO-CTPOHUTEILHOM //j/

-
¢upmpt YHUKOH, k.11, /oo vy [—
[ouetHslii cTpoutens PO b7 B.B. KaTiowus
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Mpepucnosue

1 PASPABOTAH N BHECEH UeHTpanbHbiM Hay4YHO-MCCNEA0BATENbCKAM W MPO-
€KTHbIM WHCTUTYTOM CTpOUTENbHBIX MeTannokoHcTpykumn (3AO «UHUUMNCK mm.
MenbHukoea) n OO0 «AHgpomeTa»

2 YTBEPXEH W BBEJEH B IENCTBUE 2016 — 06 — 09 npukasom no OO0 «AH-
apomeTta» Ne 8

3 BBEAEH BMEPBbIE

IIpasuna npumenenls HACMOAWE20 CMAHOAPMA OP2AHUZAYUU YCIMAHOGICHbL
6 TOCT P 1.4-2004. Hugpopmayust 006 usmeHeHusix K HACMOsiuemMy Cmanoapmy
opeanusayuu u OQUYUATLHBIE MEKCM USMEHEeHUl U NONPAGOK NYOIUKYemcs Hd
catime hilp://andrometa.rw/. B ciyuae nepecmompa (3ameHvl) wiu OmMMeEHbL
HAcmosiuye2o cMandapma opaanuzayuy coomsememesylouee yeeoomueiue byoem
onybauxogano Ha caiime http://andrometa.rw/ .

© 000 «Anppomerar, 2016

Hacroswwmin craHgapt He MOXeT BbiTb MOMHOCTBIO UMM YaCTMHHO BOCTPOU3BEAEH, pac-
TUPAXKMPOBaH U PACNpPOCTPaH&H B kavecTse oduumansHoro usganus 6es paspewenus 000
«AHgpomeTta»
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BBepeHune

CtangapT paspabotaH B COOTBETCTBUM C NONOXeHusaMn ctaten 11 n 17 depe-
panbHoro 3akoHa «O TexHMYeckoM perynvposaHumn» Ne184-d3 ot 27 pekabpsa 2002
roga (C nameHeHusiMM Ha 28 HosOps 2015 roga), KOTOpbIM YCTAHOBWI MOPAAROK paspa-
BOTKN, yTBEPXKAEHMS, YYETa U UBMEHEHWSA CTaHAapTOB OpraHu3auui.

CTaHnpapT opraHusauuv npefHasHayeH Ana HopMaTMBHOro obecrneyeHns n co-
BEpLUEHCTBOBaHMWSI TEXHOMOTWI NPOEKTUPOBaHWS U NPOWU3BOACTBA, a Takke obecneve-
HUS! KaYecTBa CTPOUTENbHOW NPOAYKLMW U3 NErknX cTanbHbIX TOHKOCTEHHbIX XONO4HO-
FHYTbIX OLMHKOBaHHbIX NPodnnen n ropprmpoBaHHbIX NUCTOB.

CTaHgapT opraHusaumu npuMeHseTcs ans obecneyeHnss U NOATBEPXKAEHUSA COOT-
BETCTBUS MPOEKTHbIX 3HAYEHWI NapameTpoB 1 APYrMX NPOEKTHbIX XapaKTepucTuK 3aa-
HUA UMK COOpYXeHust TpeboBaHMsAM 6Ge30MacHOCTU B COOTBETCTBUM C MONOXKEHUSMU
cratbum 6[1].

CTaHpapT opraHv3aumm NpUMEHSIETCA B KavyecTBe AOKYMEHTa B obrnactu craH-
AapTusaunm, B pesynbTarte NpUMEHEHM KOTOPOoro Ha A00poBonbHON ocHoBe obecne-
ynBaeTca cobnogeHe TpeboBaHMN TEXHUYECKMX PErfiaMmeHTOB B COOTBETCTBUM C 4
cT.16.1. [3] (€ M3meHeHusAMM Ha 28 HosOps 2015 roaa).

Mpw paspaboTke CTaHpapTa opraHMsaumuy Obin UCTMoNb30BaH €BPOMNENCKMN OMbIT
NPOEKTUPOBaHWS, W3rOTOBMEHUS M MOHTaXKa KOHCTPYKLUMA U3 TOHKOCTEHHbIX THYTbIX
npodgunen, 0600LWEHHBIN B NONoXeHUsx 1 TpebosaHusx [4],[5],[6], ¢ uenblo cnonb3o-
BaHWSA MOMNYYEHHbIX B Pa3nMyHbix 06rnacTax 3HaHWW pesynbTaToB UCCNefoBaHun (Mc-
MbITaHWR), U3MepeHnin 1 paspaboToK, kak onpeaeneHo crateein 17 [3] (C nsmeHeHusMm
Ha 28 Hosbps 2015 ropa).

Mpwu paspabotke CtaHaapTa Gbinn Takke UCMONb30BaHbl pesynbTarsl Uccneno-
BaHUA 1 UCNbITAHUA KOHCTPYKLMIA, BBINOMHEHHBIX MO anpobupoBaHHbBIM KU cepTuduLm-
poBaHHbIM MeToauKaMm [7-11].

3ameuaHns 1 NpeanoXeHns No AOMOSHEHNAM U UBMEHEHUSIM HACTOSILLEro CTaH-
AapTa npocuMm HanpaenAte nNo agpecy: 117393, Mocksa, yn. Apxutekrtopa Bnacoea,
49, 3A0 «LUIHUUIMCK nm. MenbHukosay dakc (495) 660 79 40, E-mail:

info@stako.ru, TenecoH ans cnpaeok: (495) 660 79 00.


https://meganorm.ru/mega_doc/fire/opredelenie/20/apellyatsionnoe_opredelenie_ulyanovskogo_oblastnogo_suda_ot_232.html




CTAHOAPT OPTAHU3AUWUN OO0 «<AHOPOMETA»

KOHCTPYKUUN CTAJIbHBIE TOHKOCTEHHbIE
N3 XONOOHOMHYTbIX NPOGUIEN N TO®PUPOBAHHbLIX JIUCTOB
MpaBuna npoeKkTMpoBaHUA U pacuéTa

Dara BBeaeHus — 2016 - 06 - 09
1 O6nacTb NnpUMeHeHus

B HacTosiem cTaHaapTe opraHm3admy (ganee ctaHAapT) yCTaHaBnmMBaroTCs Tpe-
©0oBaHUsi MO pacyeTy U MPOEKTUPOBAHWNIO HECYLLMX KOHCTPYKLUMIA M3 TOHKOCTEHHBIX, XO-
TNOAHOMHYTBIX, OLMHKOBaHHbLIX Npodunen U ropupoBaHHbIX Mpodunen ¢ Tpaneume-
BUAHBIMK rodpamu.

CTaHpapT pacnpoCcTpaHAeTCs Ha KOHCTPYKLMWM MNPOMBILNEHHBIX W FPaXAaHCKMX
3a4aHUA 1 coopyxeHur, narotaenmnsaemelx OO0 «AngpomeTa» no [9], [10], [11], akc-
nnyaTvpyemsix Npu pacyeTHon Temnepatype He Bbiwe nnoc 100°C n He Hwke MUHYC
55°C.

2 HopmaTuBHbIE CChINIKU

B HacTosileM cTaHAaapTe MCNOoNb3oBaHbl CCbINKW Ha Creayrowme HOpPMaTUBHbIE
AOKYMEHTbI:

FOCT 9.401-91 EguHaa cuctema 3awmtbl OT KOPpO3unm U ctapenus. [okpeirns
nakokpacouHble. OBLme TpeboBaHWSA U METOALI YCKOPEHHBIX UCMBITaHUN HA CTOMKOCTb
K BO3AENCTBUIO KnuMaTuyeckux daktopos (¢ NameHeHuamm N 1, 2)

FOCT 7798-70 BonTbl C LUECTUrPaHHOW FONOBKOW Knacca ToYHOCTU B. KOHCTpyk-
uma 1 pasmepsl

FOCT 10299-80 3aknenku ¢ NOMyKPyrnon ronoskon knaccos ToyHocTn B n C.
TexHuyeckne ycrnosms

FOCT 10301-80 3aknenku ¢ MOMynoTamHOM FrofnoBKoW knaccoB TouHocTn B n C.
TexHuyeckune ycnosus

FOCT 10618-80 BuHTbl camoHapesarowme ana Metanna u nnacrtmacesl. Obwpe
TEXHWYECKNE yCrnoBums

FOCT 10619-80 BuHTbI camoHapesaroLme ¢ NoTanHOM ronoBkov Ansa metanna v
nnacrtmaccel. KoHCTpykuma 1 pa3vepsl

FOCT 11701-84 MeTannbl. MeTofbl UCTbITAHWIA HA PaCTSXKEHNE TOHKUX NTUCTOB

FOCT 14918-80 CTanb TOHKONMCTOBAas OLMHKOBAaHHas C HEMNpepbiBHbIX JMHWNA.
TexHu4eckune ycnosms

Wsnanue odpuunansroe
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FOCT 16523-97 lNMpokaT TOHKOMUCTOBOW M3 YriepoaUCTON CTanM Ka4eCTBEHHOM U
06bIKHOBEHHOrO Ka4ecTBa obLLEro HasHaYeHUs. TexHUYeckme ycrnoBus

FOCT 21779-82 Cuctema oGecneyeHnst TOYHOCTU reOMEeTPUYECKUX NapamMeTpoB
B CTpouTenbCTBe. TexXHonorm4Yeckue 4onycku

FOCT 21780-2006 Cucrema obecrnedeHnss TOYHOCTM FreOMETPUYECKNX NapaMeT-
poB B CTpOUTENbLCTBE. Pacuyet TouHOCTU

FOCT 23118-2012 KoHCTpykumu cTanbHble ctpoutenbHble. ObLuve TexHudeckne
ycrnosusi

FOCT 27751-2014 HapexHOCTb CTPOUTENbHBLIX KOHCTPYKUMA M ocHoBaHui. Oc-
HOBHbIE MONOXEHNA

FOCT 27772-88 MNpokaT Ana CTpouUTENbHBIX CTanbHbIX KOHCTPYKUMA. ObLume Tex-
HUYECKME YCNOBMS

FOCT P 52146-2003 lNMpokaT TOHKOMWCTOBOW XONOAHOKATaHbIN U XOnogHoKaTa-
HbIN TOPSIYEOLMHKOBAHHbBIN C MOSIMMEPHBLIM MOKPLITUEM C HEMPEPBIBHLIX NMUHUA. TexHU-
Yeckue ycnosms

FOCT P 52246-2004 T[pokaT nWCTOBOM FOPAYEOLIMHKOBAHHBIN. TEexXHUYeckme
yCcrnosus

FOCT P 54257-2010 HapexHOCTb CTPOUTENBHBIX KOHCTPYKLUUA U O0cHOBaHWA. Oc-

HOBHbIE MONOXEHUS N TpeboBaHUsA

FOCT P UCO 7050-93. BUHTLI camMoHape3satoLme ¢ NoTaiHOW roNnoBKOM U KPecTo-
o6pasHbIM WnLemM

FOCT P UCO 12491-2011 Matepuansl n nsgenusa crpoutensHble. Ctatnctnye-
CKMe MeTofbl KOHTPONS Ka4yecTBa

FOCT P UICO/M3BK 12207-2010 WHdpopmaumoHHasa TexHomorus. CuctemHas u
nporpaMmHas uxeHepus. MpoLecchl XM3HEHHOMO LMKNa NPOrpaMMHbIX CPEACTB

FOCT P UCO/M3BK 14764-2002 UHdopmaumoHHasa TexHonorms. ConpoBoxaeHue
NpOorpaMMHbIX CPEACTB

CIM2.13130.2012 Cucrembl NpoTUBONOXapHOW 3awwmtbl. ObecneveHne orHecTon-
KoCTU 06bEeKTOB 3aWmThl (C U3meHeHnem N 1)

CIN 16.13330.2011 «CHwull 11-23-81* CtanbHble KOHCTpyKuun» (¢ U3meHeHu-
em N 1)

CMN 20.13330.2011 «CHwuI 2.01.07-85* Harpy3kun 1 BO3aeNCTBUS»

ClM28.13330.2012 «CHwull 2.03.11-85 3awmra CTpPOUTENbHbLIX KOHCTPYKLMIA OT
KOppO3umn»

CI 131.13330.2012 «CHwuI 23-01-99* CrtpoutensHasa knumaronorus» (¢ Name-
HeHvem N 2)

MpumeyaHue —Mpu NOnNb30BaHMM HACTOSILLMM CTAHAAPTOM LIENEcooOpasHO NpOBEpUTL AENCTBUE
CCbINOYHBIX CTAHAAPTOB M CBOAOB NPAaBUI B MH(POPMALIMOHHOM CUCTEME OBLLIETO NOMNb30BAHUSI — HA OPULIMANBHOM
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caiTe HaumoHanbHoro oprada Poccuiickon deaepatium no craHaapTusaumm B CETU MIHTEPHET Unn no eXerofHo us-
[1aBaeMOMY MHC)OPMALMOHHOMY ykasaTtenio «HavuuoHanbHbIe CTaHAApThI», KOTOPbIA ONyGRMKOBaH MO COCTOSHUIO
Ha 1 AHBaps TEKyLUEro rofa, U Mo BbIMYCKaM EXEMECSHHO U31aBaeMoro MHGOPMAaLMOHHOIO ykasartens «Haumo-
HarbHbIE CTAHAAPTLI 3@ TEKYLLMI rof. ECnm 3ameHeH CCbUIOYHbI JOKYMEHT, Ha KOTOpbIi JaHa HeaaTUpOoBaHHast
CCbINKA, TO PEKOMEHAYETCS UCMONb30BATh AEMCTBYIOLLYIO BEPCUMIO 3TOM0 JOKYMEHTa C YH4ETOM BCEX BHECEHHbIX B
[aHHYIO BEPCUIO U3MEHEHUI. ECrv 3aMEHEH CCbINOYHbIN JOKYMEHT, HA KOTOPbI AaHa AaTMPOBaHHAs CCbIrnka, TO
PPEKOMEHAYETCS UCTIONB30BATL BEPCUIO 3TOr0 A0KYMEHTA C YKa3aHHbIM BbiLLIE TOI0M YTBEpXAEHUS (NPpUHATUS). Ecrn
nocrie YTBEPKAEHWS HacTOSAILLEro CTaHAApPTa B CCbUIOYHbIA JOKYMEHT, Ha KOTOPbIA AaHa AAaTUPOBaHHAsA CCbiIka,
BHECEHO M3MEHeHre, 3aTparmBaloLLee MOSIOXEHNE, Ha KOTOPOe aHa CCbISKa, TO 3TO MOSIOKEHUE PEKOMEHAYETCA
npumMeHsTb 6e3 ydeta AaHHOrO U3MeHeHusl. Ecru CCbinoyHbii JIOKYMEHT OTMEHeH Be3 3ameHbl, TO NOSIoKeHue, B
KOTOPOM JaHa CCbISTKA Ha HET0, PEKOMEHAYETCA NPUMEHSTb B YAaCTU, HE 3aTParMBaIOLLIEN 3TY CCbISIKY.

3 TepMuHbI ¥ onpeaeneHus

B HacToswem craHgapTe NPUMEHEHbI CreAyoWmne TEPMUHBI C COOTBETCTBYHOLLIM-
MU ornpeaeneHuaMm

3.1 noxapHaa 6e30nacHOCTb. COCTOSIHNE 34aHNIA N COOPYKEHUN, a TaKKe Cu-
CTEM WHXEHEPHO-TEXHUYECKOTO ODEeCneyveHusl, KOTOPOE XapaKTepu3yeTCa BO3MOXHO-
CTbIO MPEAOTBPALLEHMA NoXKapa U BPEefHOro BO3AEWCTBMA Ha NIOAEWN, MMYLLECTBO M
OKpY>KaroLLyHo cpeay ero (noxapa) onacHbIX akTopoB.

3.2 MexaHuyeckan 6e3onacHOCTb. COCTOSHME 3[4AHUIA U COOPYXEHUA C Mpu-
MEHEHNEM KOHCTPYKLMIA M3 CTamnbHbIX TOHKOCTEHHBIX NMpodunen, a Takke CUCTEM WH-
)KEHEPHO-TEXHNYECKOro obBecrneyeHnsi, KOTOpOe XapakTepusyeTcs BO3MOXHOCTbLIO
NnpeAoTBpaLLEHMS Bpeaa XXMU3HW UMK 3[0POBbI0 YenoBeka, yepba nmyLLecTsy u okpy-
Xarowen cpege BCNeACTBME paspyLUeHUs MU NOTepU YCTOMYMBOCTWU 34aHWK, COOpYy-
KEHUA NN UX YacTen.

3.3 ponroBeuyHocTb: CnocobHOCTb 3[aHUA UMM COOPYXEHUS C MPUMEHEHUEM
KOHCTPYKLMI 13 TOHKOCTEHHbI, CTanbHbIX NPOdUNEN COXpaHaTb pranyeckne n 3KCnny-
aTauMoHHble CBOWCTBE, yCTaHaBnMBaeMble NPy NPOEKTUPOBaHWM U obecnevvBarome
ero 6e3aBapuinHyt0 3KCnnyaTtaumo B TEYEHUE pacyeTHOro cpoka cnyxObl Npu Hagne-
XallemM TEXHUYECKOM 0b6CcnyXnsaHmuu.

3.4 3akpenneHue: 3aKkpenneHue SneMeHTa UnKn ero YacTm OT JIMHENHBIX UK yr-
NOBbIX NEPEMELLEHNIA N AedOopMaLMi OT KPyYeHMA Unn AennaHauum CeYeHns, KOTo-
poe MOBbILLAET YCTONYMBOCTL aHANOMMYHO XKECTKON ornope.

3.5 kacceTHbIn npocdunb. [podunnpoBaHHbIA NUCT C BONbLUMMW KpaeBbIMU
oTrnbamu, npegHasHavYeHHbIMU ANA COeaMHEHMs npoduner mexay cobon, dopmupy-
towme onopHble pebpa BAOMNL NponeTa 1 NoaaepKMBaroLne NpoMexyTodHble pebpa,
pacnonoXeHHbIe B HanpaBneHun, NepneHanKynapHOM nponeTy.

3.6 HapexHoCTb: CnocoBHOCTb CTPOUTEMbHBIX KOHCTPYKLMI BbIMONHATL 3agaH-
Hble (PyHKUMU C TpebyembiM KayeCTBOM B TEYEHME NMPedyCMOTPEHHOro nepuoaa aKe-
nnyatauymu.

3.7 HOMMHanbHas TOMWMHA: YCTaHaBnMeBaemas CpefHasa TONLMHA, BKIOYako-
Lasi TONLWMHY CIMOEB LMHKOBOrO N APYrMX MEeTannnuecknx noKpbITUA NOCNe NPOKaTku 1
onpegensieMas NocTaBLLMKOM CTasnuM (He BKMHOYaET TOMLLMHY OPraHUYeCcKnxX NoKpbITHRA).

3.8 onopa: Y3en KoOHCTPYKLMUW, Yepe3 KOTOpbIA 3NneMeHT crocobeH nepepasatb
CWMbl NN MOMEHTBI Ha (DYHAAMEHT NN APYrON SNEMEHT KOHCTPYKLIMM.

3.9 oTHocuTenbHaa rMbkocTb: HopmmnpoeaHHoe 6e3pa3mepHoe 3Ha4YeHue rmb-
KOCTM.

3.10 pacyeTHas TonuwuHa: TonwmHa CTansHOro nncTa, ucnone3yemas B pacuye-
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Te.

3.11 TonuwuHa cranbHOro nucta: HomMHanbHasa TonwmHa cranbHoro nucra 6es
yyeTa TOMLMHBI CNOEB LHKOBOMO 1 APYrX METamnNUYECKMX NOKPLITUNA.

3.12 TOHKONUCTOBOW Npokart: NpokaT ToNWNHON MeHee 4 MM

3.13 yacTuyHoe 3akpenneHue: 3akpenneHue aremMeHTa UM ero 4actu oT Mu-
HEeMHbIX 1 YIMOBbIX NepeMeLLeHnin unm aedopmaumin oT KpydyeHns nnu AennaHaumm ce-
YEeHWs1, KOTOPOEe aHanorM4YHO YNpyronoAaTnueol orope MoBbILLAET YCTONYMBOCTL, HO B
MEHbLLEWN CTENEHN, YEM XKECTKOE 3aKpernneHue.

3.14 adpdexTnBHan wupuHa: MNnowaa ceYeHns, WMpUHaA UK TOMLLMHA CeYEHNA
3MNEeMEHTA, YMEHbLUEHHaA BCNEACTBME MOTEPU YCTONYMBOCTM OT AENCTBUS HOPMArbHbIX
WK KacaTerbHbIX HANPSPKEHWA UMK OT UX COBMECTHOTO AENCTBUS.

4 YcnoBHble 0003HauYeHus

Ay —nnowagb 30HbI NONEPEYHOro CeYEHNS CTEPXKHS, MOTEPSBLLIAS MECTHYHO
YCTOMUMBOCTb Aer =A — Ag;
A — 3cbbexTrBHAS NNOLLAAL NONEPEYHOro CEUYEHUS;

Ay —nnolyanb ceveHns Nonku;
Ay —nnowaae cevenns GpyTTo;

Agn —NNOLWaaL CeYeHNs HETTO € Y4ETOM ocrnabneHnuii Ag;

A — obuwas nnowaae ceveHns BCex NPOAOIbHBIX 3NIEMEHTOB XXECTKOCTU B YCU-
TNIEHHOW NN1aCTUHE;

Ay —nnowaab ceyeHUst OJHOro NonepeYHoro areMeHTa XXeCTKOCTY,
A,, —nnowaab CeYEHNs1 CTEHKM,

C — yrnoBas XecTKOCTb CBA3U;

E —wmoaynb ynpyrocTy;

G —mogynb casura,;

K — nvHelHas xecTKoCTb ynpyrov cBA3su;

L,r — atbcbekTviBHas ANMHa ANs pacyeTa Ha nonepeyHble CUnbl;

M — MOMEHT, n3rnGaroLmMin MOMEHT;

AM — pononHUTenbHbIN U3rMbaroLLmMi MOMEHT B CTEPKHE OT CMELLIEHMs LieHTpa
TSPKECTU CEYEHNS NPV BbIKIMHOYEHNN YACTU CXKaTbIX 3IEMEHTOB CeYeHs!

N — npogonkHas cuna, ycunus B aneMeHTax CoeauHeHWN, y3nax v CTblkax;

P — pacuetHas Harpyska, onpegensiemas no opmyne P = Vs P

P, — HopmaTuBHas Harpyska, onpegensemas no npasunam CI 20.13330. 2011 n
CI 16.13330. 2011;

(O —nonepeyHas cuna, cuna cABUra;

Ose — yCroBHasi nonepeyHasn cuna Ans CoeAMHUTENbHbIX ANEMEHTOB;

(), — ycrnoBHas rnornepeyYHan cuna B CUCTEME MIaHoK, PacnorioXXeHHbIX B OAHOM
NIOCKOCTH;

0,, — nonepeyHas cvna, BocnpyHUMaemasi CTEeHKON

R, — pacyeTHoOe conpoTMBNeHne Marepuana CaBury;

R, — pacyeTHOe COnpoTUBNEHME MaTtepuana pacTsKEHWIO, CKaTuio, U3rndy no
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BPEMEHHOMY COMPOTUBIIEHWIO;

R, —BpeMeHHoe ConpoTUBIEHNe MaTepuarna paBHOe 3Ha4YeHUIo Npeaena Teky-
YECTN Og MO rOCYAAPCTBEHHBIM CTAHAAPTAM N TEXHUYECKMM YCIIOBMAM Ha CTans;

R, — pacueTHoe conpoTUBneHVe MaTepuana pacTskeHuto, ckaTuio, n3rnby no
npeaeny Teky4yecTy;

Ry, — npeaen Teky4ecTn Matepuana paeHbIii 3Ha4EHWIO Npeaena Teky4ecTn On,
No rocyAapCTBEHHBIM CTAHAAPTAM N TEXHUYECKUM YCIOBUSIM Ha CTarb;

S — HaumeHbLLUaA (NpeaenbHas) HecyLas CNOCOGHOCTb KOHCTPYKTUBHOIO 3re-
MEHTa, 3aBucALLasa OT NPOYHOCTM MaTepuana, pasMepoB NOMNepPeYHOro CeYeHUs n
ycnoBui ero pabotbl;

W.r — MmoMeHT conpoTnBneHns 3thdeKTUBHOTO YNpPYroro CeYeHns;

a — ANVHA MNACTUHBI MEXAY SNEeMEHTaMU XXECTKOCTU unu 6e3 HuX;

b — LwmpUHa NNacTVHbI MeXAY 3NeMEHTaMM KECTKOCTU Un 6e3 HKX;

b.r —pacuéTHan (achekTUBHASA) LUMPUHA CXKaTOM MOMKKU, CTEHKK, nosica

b,, — paccTosiHie Mexay CBapHbIMM LUBaMW;

f —nporuG (BbIrMG) MNn NepemeLLeHre aNemeHTa KOHCTPYKLUY,

fu —nNpeaensbHbIin NpornG (BbIMMG) UK NEpeMeLLeHre 3rIEMEHTa KOHCTPYKLMM,

hor— pacuétHas (3phekTUBHAs) BbICOTa CKATON CTEHKY;

h,, — BbICOTa CTEHKN MEXAY Nosicamu;

r — paauyc;

! — pacyeTHas TonwmHa cTanbLHOro nucTa, 6e3 yuyeta MeTannmyeckmx 1 opraHu-
YECKUX MOKPbITUN;

{ cor— HOMMHANbHASA TOSLLMHA CTanbHOro nucta 6es3 ydeta UMHKOBOIO U ApPYrux
METanIM4eCKUX NoKpPbITUW,

I — TOnwMHa nosca;

wom — HOMUHANbHAA TOMWMHA CTaNbHOrO NIUCTa NOCNe XONoAHOrO (hOPMOBaHUS,
BKMIOMASA LIMHKOBLIE U ApYyre MeTannmyeckme nokpbitus, Ho 6e3 yyeTa opraHny4eckmx
NOKPbITUN;

t,, — TOMMHa CTEHKW,
[ — koadhmLmeHT 9 DHEKTUBHOM LINPUHLI AN CABMra B YNPYron cTagum;

Lot — NOHWKAOLMA KOIPDULMEHT 3PMEKTUBHON WNPUHLI ANS yYeTa CABUFOBOTO
3anasgbiBaHvA B MPeAensHOM COCTOSHUM MPY ONPEeAENeHNN HecyLLen cnocobHoCTy;

Ye — koadduumeHT ycnosms paboTsl;

Y —KOI(MULMEHT HAAEKHOCTU NO Harpyske;

VYm — KOIPDULIMEHT HaAeXHOCTU No martepuany;

Vn — KO3DPULMEHT HAAEXHOCTU NO OTBETCTBEHHOCTH

MpumMedyaHune— MuHumanbHble 3Ha4eHUs1 koadpduumeHTa ykasaHsl B [1] u FTOCT 27751,

0 — MakcMMarbHoe rnepemeLLeHne KOHCTPYKTMBHOIO SfeMeHTa B YCroBUsIX HOp-
MarbHOW aKcnnyaTauum (0T HOPMaTUBHbBIX 3HAYEHU BO3AENCTBUN);

£ — PEAYKUMOHHbIA KOS MDULIMEHT, 3aBUCALLMIA OT rPpaHNYHbIX YCNOBUIA MNacTHbI
N ee HanpsKEHHOrO COCTOSIHUS;

Ocr,c — YNPYroe KpUTNHECKOe HanpshkeHe NoTepy YCTOMUYMBOCTM MO TUMY CXKaToro
CTEPXKHSI;

O¢r — YNPYroe KpUTUHECKO. HanpshKeHe NoTepn yCTONYNBOCTY,
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Omax — MaKCManesHOe HOPManbHOE HanPHKEHNE B KOHCTPYKTUBHbIX drieMeHTax
OT HEBnaronPMATHON KOMBUHALIMKN PACHETHBIX Harpy3oK;

OzED — Pac4eTHoe 3Ha4eHne MECTHOro HanpskeHns B CTEHKE B NonepeyHom
HanpaBneHuu,

Tmax — MakcuMarbHoOe KacaTenbHOe HanpsKeHUe B KOHCTPYKTUBHbIX 3fieMeHTax
0T HebnaronpuATHOM KOMBUHALIMW pacYeTHbIX Harpy3ok

5 O6wwune NnonoxeHus u TpeGoBaHUs

5.1 OcHOBHbIe TPeOOBaHUA K KOHCTPYKLUAM

5.1.1 TMpu NPOEKTMPOBaHUN KOHCTPYKLMIA U3 CTamnbHbIX TOHKOCTEHHbIX Npodunen
cnepyet cobnogate TpeboraHus, usnokeHHble B FOCT 27751 n CI116.13330.2011,
41.

5.1.2 Ocoboe BHMMaHWE MpPWY NPOEKTUPOBaAHWUN U3 CTarnbHbIX TOHKOCTEHHbIX MPO-
dunen cnegyet 06paTUTb Ha 3aLMTY KOHCTPYKLUUA OT BO3AEUCTBUA OrHS Ans obecne-
YeHUs1 NoxXapHoN 6e30MacHOCTN N OTHECTOMKOCTN CTPOUTESBHBIX KOHCTPYKUWUIA B COOT-
BeTCTBMM ¢ TpeboraHusmu CIM 2.13130.

5.2 OcHoBHble pacuyéTHbIe TpeboBaHus

5.2.1 Tpu pacyéte KOHCTPYKLUMI N3 CTanbHbIX TOHKOCTEHHbLIX Npodunen cneagyet
cobntogatb Tpeboranms, nanoxeHHsle B ClN 16.13330.2011 (4.2, 4.2.1 - 4.2.6).

5.2.2 [lonyckaeTcs BbIMOMHATE pacyéTbl Ha OCHOBAHUMU AaHHbIX 3KCNEpPUMEH-
TarnbHbIX UCCNEAOBaHNNA.

5.2.3 3OneMeHTbl KOHCTPYKLWIA, paccMaTpyBaemble B HACTOALWMX HOPMax, OTHO-
CcATCA K 4 Krnaccy HanpstkéHHo-aedopMupoBaHHoro coctosHus (HAC), B KoTopbix no-
Teps MECTHOW YCTOMYMBOCTM HACTyNaeT A0 LOCTWXKEHUS npejena TeKyyecTtu B O4HOW
unm Bonee 3o0Hax NONEPEYHOro CeYEHNS.

MpumeyaHue —[Ons onpeaeneHns HecyLled CNOCOBHOCTM NPU CHUXKEHUM PaBOTOCNOCOBHO-
CTM OXKaTblX 9NEMEHTOB OT MOTEPU MECTHOW YCTOMYMBOCTU UCNONb3yeTcs addeKkTUBHAA LUMPUHA
(cm. 7.2).

5.3 Yuer KoachcULMEHTOB HaAEKHOCTU MO Harpy3kam U COMNPOTUBIIEHUIO
MaTepuana

5.3.1 MNpu pacyeTe KOHCTPYKLUMA N COSAMHEHWA M3 CTalbHbIX TOHKOCTEHHbIX
npodunen cneayet yunTbiBaTe KOSPDOULMEHTEI HEAEKHOCTN NO HarpysKam Y, v mate-

puarny y,,, a Tawke Ko3pduLMEHTbI yCnoBumia paboTbl v, U KOSPOUUMEHT HAAEKXHOCTH
MO OTBETCTBEHHOCTU COOPYXEHUS (NIeMEHTa COOPYXKEHNS) Y, .

5.3.2 [na obecneyeHns HafeXHOCTU HECYLLMX KOHCTPYKLMA AOMKHbLI MCMOMb30-
BaTbCH HOPMaTWMBHbBIE W pacyeTHble Harpy3ku K conpotusneHns. KoadduumeHTsi

HaAeXHOCTV M0 Harpyskam Y, Matepuany y,, NPeACTasnsioT CoGoM OTHOLLIeHMS

Yy =P/Pu, Yy =R/Ry, (5.1)
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B KOTOPbIX P, U R, HOpMaTUBHasA Harpyska 1 HOPMatnMBHOE COMPOTUBMEHNE, ONPeaens-
emble no npasunam [OCT P 54257, T'OCT 14918, [OCT 16523, CI120.13330,
CI 16.13330, P, R — pacyeTHas Harpy3ka 1 pac4yeTHOe COMpOoTUBNEHNE, NPEeACTaBNsA-
rome cobon MakcMarnbHyr Harpysky M MUHUMAarbHOE COMPOTUBIEHNE (B CTaTUCTUYE-
CKM-BEPOSITHOCTHOM CMbICINE) 3a CPOK CnyxBbl COOPYXKEHMS.

5.3.3 [lonyckaeTtcs MCnonb3oBaTb B pacyéTax M3MEHUMBOCTb MeEXaHW4eCKUX
CBOWCTB CTanu MO CEYEHWIO THYTbIX NPOdUNeNr, NonyYeHHbIX Ha OCHOBaHWUM 3KChepu-
MEHTarnbHbIX AaHHbIX. [10 ceyeHwto rHyToro npodwuns creayet BbILENATb TPWU 30HbI
YNPOYHEHNs: MecTa rba; NiocKkMe y4acTkui, npuneratome K Mectam rmba u cpegHue
30HbI NMOCKUX y4acTkoB. HopmaTtuBHbIE N pacyeTHbIE COMPOTUBIEHUS, a Takke Koad-
PULMEHTBI ¥;, BNA 3TUX 30H HEOBXOAMMO OMnpeaensTe U 0boCHOBbLIBATL CTaTUCTUYE-
ckon 0BpaboTKOM € MCMONMb30BaHMEM pacnpefeneHnini MUHUMAnbHbIX 3HaYEHUI Mexa-
HUYECKMX CBOUCTB.

5.4 YyeT HazHauyeHus 1 YCIIOBUMN PaboTbl KOHCTPYKLUIA

5.41 [nsa yyeta ocobeHHOCTEN paboTbl KOHCTPYKTUBHOMO arieMeHTa (AnHamMuKa,
yCTanocTb, UCKaXKeHWe (HhOPMbl CEYEHWUSI MOL Harpy3koW, HWU3KME TemnepaTypbl, BO3-
MOXHOCTb MOTEPU YCTONYMBOCTH) MPUMEHSAETCH KO3DULNEHT ycroeus paboTsl y,, Ha
KOTOPbIA YMHOXaETCA HOPMaTUBHOE COMPOTMBEHME. 3Ha4YeHne aToro koadduumeHTa
onpegensetcs no npasunam FOCT 27751, CIN 16.13330 n npuBeaeHsbl B Tabnuue 5.1.

542 [na y4eta OTBETCTBEHHOCTM COOPYXaemoro obbekra CTpPOUTENbLCTBa, B
TOM 4MCne C NPUMEHEHWEM KOHCTPYKLIMIA U3 CTamnbHbIX TOHKOCTEHHLIX Npodunen, nc-
nosb3yeTes KOIPPULMEHT HAREKHOCTU MO OTBETCTBEHHOCTM Y, MAHUMANbHbIE 3Ha-
YEHWSI KOTOPOro B OTHOLUEHUW 3AaHWUA N COOPYKEHWUIA MOBLILLEHHOrO, HOPManbHOro M
NOHWXEHHOrO YPOBHS OTBETCTBEHHOCTW yKa3aHel B nonoxeHusax FOCT 27751.

Tabnunya 5.1 - KoapduumeHTsl ycrioBuii paboThbl Y

KoadpdumymeHTbl

NEMEHTbI KOHCTPYKLWIA 2
< PyKY ycnosui paboTel, Y,

1. Banku, NporoHbl U3 OAWUHOYHBLIX XONMOAHOTHYTLIX NMpodunen

C, Z n. Z — obpasHbIx ceveHun 1,0
2. KONOHHbI U CTOMKM M3 CnapeHHbIX XONOAHOIHYTbIX Npodunen

C, Z n. Z — obpasHbIx ceveHun 0,95
3. CxaTtble M BHELEHTPEHHO CXaTble KOMOHHbI U CTOMKU W3 0,80

CnapeHHbIX XONOAHOrHyTbIX WWBENnNepoB

4. PacTsiHyTble 3NEeMEHTbI (3aTSXKKW, TAru, OTTSKKU U NOABECKN)

npu pac4yeTe Ha NPOYHOCTb NO HEOCNABNEHHOMY CEYEHUIO 0,90
5. Cxatble anemeHTbl PepM U3 CNapEeHHbIX XOMOAHOTHYTbIX

npocunen C, Zun ¥ — obpasHbiX ceueHui 0,95
6. MNporoHbl U3 XONOAHOMHYTBIX NPOMUIENn HECUMMETPUYHOIO 0,90
ceveHus.

TIpoooncenue mabnuyor 5.1
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OnemMeHTbI KOHCTPYKLMIA KoadpdpuryueHTol
ycnosun paboTsl, Y.

7. CxaTble TaBpOBble 3MNEMEHTbI PeLETYaThIX KOHCTPYKLMA U3
CNapeHHbIX, XONOLHOTHYTbIX YrofnkoB C HEOKaWMMNEHHbIMW Mon- 0,75
KaMu npu pac4yére Ha yCTOMYMBOCTb

8. C)KaTbIe 3ANeMeHTbl N3 OAUHOYHbIX XONOAHOIHYTbIX YrOnkoB C
HEeOoKaMMNEHHBIMW MONKaMm 0,7
9. KpenneHne cBsi3el, pacrnopok, >KECTKMX HACTUMOB, MMaHoK,
packpennsoLmMX CKaTble nosica CTEPXKHEW U BHELEHTPEHHO-
CcXKaTble CTEPXKHM U3 NITOCKOCTM AENCTBUS MOMEHTA 0,85
10. YCTOMUMBOCTb HEMOAKPENNEHHOW CTeHKM Banok u npo-
rOHOB OT BO34ENCTBUS OMOPHOW peakuun UM MECTHOMN Harpys-

KW, NPUNOXKEHHbIX K Nosicam 0,85

11. CoepyHeHus, paboTalowpme Ha cpes, Ha BbITSKHbIX 3a-

Knénkax, caMmoHapesaroLmx BMHTax v Arobensx:

- CMSATME nucTa TonwmHom Ao 0,7 MM BKMIOMUTENBHO 0,8

- CMSATME NUCTa TONLWMHOM A0 2,0 MM BKMIOMUTENBHO 0,85

- OTpbIB NACTa BOKPYr rONoBKW Unu npecc-uamndel 1,05

- BbIpblB BUHTA U3 NIUCTA OCHOBaHUSA 1.05
MpumeyvyaHune - KoadpdpuuneHtsl y.<1 B pacyérax He crneayeT yuuTbiBaTb COBMECTHO

5.43 [ns pasnuyHblX KOHCTPYKTUMBHbIX 3NEMEHTOB COOPYXEHWA [OonyckaeTcs
yCTaHaBnMBaTb pasnqHble YPOBHM OTBETCTBEHHOCTU W HasHayaTb pPasnuyHbie 3HaYe-
HWSA KO3 DULMEHTEA HAAEKHOCTN NO OTBETCTBEHHOCTN.

5.4.4 YpoBeHb OTBETCTBEHHOCTM 34aHWUN N COOPYKEHUIN, a TaKKe YMCHEHHbIe
3HaYeHVs ko3hprUMEHTaA HAAEXHOCTM NO OTBETCTBEHHOCTU YCTaAHaBMNMBAKOTCA FeHe-
panbHbIM MPOEKTUPOBLUMKOM MO COrNacoBaHWI0 C 3aKasyuMKOM B 3afaHuM Ha NpoeKkTu-
pOBaHMe, HO He Hke 3HadeHun, npueseaeHHbix B FOCT P 54257, Tabnuua 2.

5.4.5 3HauyeHus y ANs KOHCTPYKUMI N3 ropsiyekaTaHoro npokara u rHyTbIX npo-
unen TonwmHom 24mm u ¢ koahduumeHtom peagykumm p = 1,0 cnegyeTt npyHMMaTh no
CI 16. 13330.2011, Tabnuua 1.

5.5 Yuer HauanbHbIX HECOBEPIIEHCTB 31IEMEHTOB Kapkaca

5.5.1 B npoekTe HeOBX0AUMO yKa3aTb KNacC TOYHOCTU KOHCTPYKLUMIA MO U3roToB-
NeHnIo, KOTOopbIM ByaeT SBNATLCA OAHUM U3 UCXOAHbIX AaHHbLIX NPU paspaboTke TEXHO-
NOTNA U3rOTOBNIEHUSI U MOHTaXa KOHCTPYKUMA. B 3aBMCUMOCTWM OT Knacca TOYHOCTM U
HOMUHanbHOro pasmepa KoHcTpykumm no MOCT 23118-2012 (tabnuua b.1, npunoxe-
Hve B) BbibupaeTcs 3HauYeHne MakCMarnbHOro HavyasibHOrO UCKPUBIEHUS KOHCTPYKLIMW.

5.5.2 MecCTHble N3rnbHble OTKNOHEHMS] SNEMEHTOB yYTEHbI B (popMynax onpege-
NEHNA HecyLler cnocobHOCTM 3MEMEHTOR MO ycTonumBocTU. OTHoCUTESbHbIE HaYanb-
Hble MEeCTHble M3rMOHblIE HECOBEpLUEHCTBa 3NIEMEHTOB MpU Nnockon dopme notepu
YyCTOMUMBOCTM eg/L, npBeaeHbl B Tabnmue 5.2.

Tabnuuya 5.2 - PacyeTHble  3HaveHus HayanbHOro  MEeCTHOro
M3rnMbHOro HecoBepLUEHCTBa eg/L

Kpusas notepu ycronumsocty no tabnuue .1
eo/L npv ynpyrom Cl116.13330.2011

pac4yéte a b c
1/300 1/250 1/200
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5.6 OCHOBHbI€ NONOXeHUs1 U TPEBGOBaHUS K KOHCTPYKUMAM

5.6.1 Hecywasa cnocobHOCTb M XKECTKOCTb KOHCTPYKUMIA AOMKHbI ObiTb 06ecne-
YeHbl B cooTBeTCTBUN C TpebosaHmammu CI70.13330. ycTaHOBNEHHBIMU K FEOMETPUYE-
CKUM napameTpaM KOHCTPYKLIMIA, KOHCTPYKTMBHBIM 3IEMEHTaM, CBapHbIM, 60NToBbIM U
APYITYM COELMHEHMAM, a Takke, Npu HEOOXOAMMOCTH, K APYIM 3rEeMEHTaM 1 AeTansm
KOHCTPYKUMA B 38BMCUMOCTM OT Xapakrepa 1 ycnoBuni ux pabotbl.

5.6.2 PacueT TOUYHOCTM reOMETPUUECKNX NApaMETPOB 34aHWNIA, COOPYXEHUN U UX
3NEeMEHTOB BbINOMHSAIOT Mo npaeunaM u metogmkam NOCT 21780 npu paspabotke pa-
604en JOKyMEeHTaLMKM 1 NpaBvn NPON3BOACTBA CTPOUTENBHBIX paboT.

5.6.3 TlpoekTHble pewweHust No 06ecneyYeHno NONHOM CoBUPaeMoCTU KOHCTPYK-
LUuIA AOMKHBLI ONMPATBECHA Ha AaHHblE pacyeTa TOYHOCTU FEOMETPUYECKMX NapamMeTpoB.
Jonyckn Ha TOYHOCTb TexHonormveckux npoueccoB npueeaeHsl B FOCT 21779 u BbI-
BupatoTca Npu NPOEKTUPOBAHMN HA OCHOBaHUMN pacyeTa TOYHOCTW.

5.6.4 TMpepenbHble OTKMNOHEHNS TEOMETPUYECKUX MapamMeTpoB KOHCTPYKUUA
(aNeMEHTOB KOHCTPYKUMI, nsgenuini, COOpOoUHbIX €AMHML) [OIDKHbI ObiTh yKasaHkl B pa-
Bouelt JOKyMeHTauun, B CTaHgapTax Unu TEXHNYECKMX YCIIOBUSAX Ha KOHCTPYKLIMM KOH-
KpEeTHOro Buaa B COOTBETCTBUN C TPeOyeMbIMM 3KCMNyaTaLnoOHHLIMW CBOMCTBaMN B pe-
anbHbIX TEXHOMNOMMYECKMX YCIOBUSAX NPU HAMMEHBLLIMX 3aTparax.

5.6.5 Hapsgy ¢ npyMeHeHMEM XONOZHOTHYThIX OLMHKOBaHHbIX Npodunen, B Kap-
Kacax MOXHO MPUMEHSATb ropsideKaTaHble U COCTaBHbIE CBapHbIE SMIEMEHTLI.

5.7 ®opMbl NonepeyHbIX CEYEHUA INEMEHTOB KOHCTPYKUMUIA U3 CTarnbHbIX
TOHKOCTEHHbIX npodunen

5.7.1 PopMbl CEYEHMI TOHKOCTEHHBIX THYTbIX NPOodUNen 3aBucAT oT TpeboBaHWN
NPOEKTUPOBLLMKOB. [Mpn NpoeKTMpOoBaHUM HEOOXOAUMO YYUTbLIBATL CTOMMOCTL XOJOA-
HOMHYTBIX OLMHKOBaHHBIX MPOMUNEN, KoTopasl OTNMYaeTCa OT CTOMMOCTM ropsdekarta-
Horo npokata. HauGonbluee pacnpocTpaHeHvue nonyuvnu npodunuy, nokasaHHble Ha
pucyHke 5.1.

L l._lr '

Y T

PuvcyHok 5.1 — PacnpocTtpaHeHHble (hopMbl HECYLLMX NPOMUIEn U COCTaBHbIX CeYEHUIA
3MEMEHTOB KOHCTPYKLMIA U3 CTanbHbIX TOHKOCTEHHbIX XONOAHOMHYTbIX
npocpunen
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Ana orpaxpalowmx KOHCTPYKUMI WM HacTWUMOB WCMOMb3YyTCA Npodunn, npeg-
CTaBreHHble Ha pUCYHKe 5.2

900440 E‘
150 2
f\_}‘\_/\m/‘\_/v\_b “’T"_‘ﬂﬁ"_?m’_‘ms 2
% 1100+4.0 I
FEAYEYEAVEVERYRYRYA
7 Al VU B U A UN SR Yo S

PucyHok 5.2 — ®opMbl ce4eHuin NpopunupoBaHHbLIX MMCTOB U KACCETHbLIX NPOdUnei

5.7.2. TnactyH4yaTble anemMeHTbl NPoduneh AOMKHbI YKPEernnsTs NPoAONbHEIMM
3NeMEHTaMM KECTKOCTW. TunnuHble POPMbl NPOAOIbHBIX STIEMEHTOB XECTKOCTU XO-
NOAHOIHYThLIX NPOMUNEN U MPOPUIMPOBAHHBLIX TUCTOB, KOTOPbIE MOTYT ObiTb KpaeBbIMU
W NPOMEXYTOYHLIMK MOKa3aHbl Ha pucyHke 5.3.

a) 0) 8)
. _V_
/! —— T
2) 9)

a — otrnbbl 1 crmdel;
6 — M30rHYTbIN UK CKPYTIIEHHBIN MPOMEXYTOUHBIN 3MIEMEHT XKECTKOCTM;
8 — YrOIOK >X€CTKOCTU, MPUCOeAUHEHHBIN B0nTOM;
2 — OfIMHOYHbIE KpaeBble OTrMbbI; 0 — ABOWMHbIE KpaeBble OTrUObI

PucyHok 5.3 — TunuyHble (DOpMbl 3MEMEHTOB XXECTKOCTU XONOAHOTHYTLIX Npochunei
1 NPOUNMPOBAHHBLIX NUCTOB.

6 TpebGoBaHMuA K cTansaM Ans TOHKOCTEHHbIX Npodunein

6.1 CtanbHble XONOAHOrHYThIE OLMHKOBaHHbIE Npodunn crefyeT U3roTaBnueaTs,
13 NIMCTOBOro MpoKaTa U3 XOrioAHOKaTaHOW YrinepoanucTon CTanu, OUMHKOBaHHOW B ar-
peratax HenpepbIBHOro LuHkosaHusa no FOCT P 52246 tonwwyHon ot 0,5 Ao 4 mm, no-
BbILLEHHOW TOYHOCTM NPpOoKaTa Mo TONLMHE U MO LUMPUHE, HOPMAasbHOW NIOCKOCTHOCTU
C 0Opes3HOW KPOMKOM W LMHKOBbIM MOKPbITUEM HE HWwke knacca 275, wnu no

10
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FOCT 14918 TonwumHon o 2,5 MM BkntoumTensHo rpynnbl XM, MK noBbILLEHHOW TOYHO-
CTW npoKaTta Nno TOMWMHE W MO WMPUHE, HOpPMAalibHOW MMOCKOCTHOCTU C 0Bpe3Hoi
KPOMKOW U LIMHKOBBIM MOKPLITUEM HE HWKE Krnacca 1.

6.2 PacyéTHble CoOnpoTMBMNEHUS XOMNOAHOMHYThIX Npodunen cnenyeT onpenensts
no cgopmynam npueeaéHHeiM B Tabrnuue 6.1 3HaveHue y,, = 1,025, ona npokara c
npegenom tekyvectn go 350 H/MM? 1 Ym = 1,05, AN npokata ¢ npeaesioMm TeKy4ecTu

350 H/Mm 1 BblLwe.

Ta6bnuua 6.1 - PacuéTHble conpoTUBMEHUA XONOAHOTHYTLIX Npodunei

HanpspkéHHoe cocTosHme

PacuétHble conpoTueneHus
npokara

PacTsikeHune, cxatue, nsrmb
Casur

CwmsTtne npwv NAOTHOM KaCaHun

R
Ry = yn/ym

0,58R
Rs = yn/ym

0,5R
Rip = un/ym

6.3 HopmaTtuBHbIe 1 pacyeTHbIE COMPOTUBIEHUS NPU PaCTKEHUN, OKaTUU U U3-
rmbe xonogHOKaTaHoro NMCTOBOro NpokaTta npvBeaeHs! B Tabnuue 6.2.
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Ta6nuya 6.2 - HopMaTuBHbIe U pacyeTHbIe COMPOTUBIIEHNS NPU PAaCTKEHUN,
oKaTMm 1 narmbe XonoaHOKaTaHOro NIMCTOBOIO MNpokaTa

M cgﬁgxr igj'_IZHH?AZ PacuéTtHoe COI'Ip%TVIBJ‘Ie—
apka cra- )
s CTangapT H/MM2 Hue, H/mm
Ryn Ryn Ry Ry RlP
220 220 300 215 125 105
250 250 330 245 140 120
280 FOCT P 52246 280 360 270 155 135
320 320 390 310 180 155
350 350 420 330 190 165
XM, NK FOCT 14918 230 300 225 130 110

6.4 T[pyn HeOBXOAMMOCTN YCUINEHUS aHTUKOPPO3MOHHOW 3aLUTbl PEKOMEHLYETCA
NPUMEHSTb THYTbIE COPTOBbIE MPOUNIN U rodpUpoBaHHbIE NPOGUNN N3FOTOBNEHHbIE
N3 ropsi4eoLMHKOBaHHOro, xonoaHokaTaHoro nucta no FOCT P 52146.

6.5 [onyckaeTca npUMeHeHUe MMMOPTHBIX CTasfel, NoKasaTenn kavyecTsa KoTo-
pbIX COOTBETCTBYIOT TpeboBaHUsM, ykasaHHbIM B 6.1 n Tabnuue 6.2

6.6 Ecnm HopmaTtueHble 3HauveHus Ryn 1 Run onpepensotca no pesynstartam
NPUEMOYHBIX UCTbITAHUIA, TO TaKWUE MCTbITAHUS! AOKHbLI MPOBOAUTLCSA B COOTBETCTBUN C
FOCT 11701. KonuyecTBo 06pasLoB ANS UCTILITAHWIA JOITKHO ObiTe He MeHee MATH, ¢
YYETOM CriegytoLen BbIGopKu.

PynoHsl:

a) ans otbopa n3 NpoayKUMn OLHOW NNaBku — HE MeHee OgHoro obpasua Ha
pynoH 13 30 % obLero Konm4ecTea pyrioHoB;

6) ans orbopa W3 NPoAYKLUMMU pa3nuyHbiX NNaBoK — kKak MUHUMYM oauH oBpaseyy
Ha KaKAbIA PYIIOH.

JIncTtel v neHThI: kKak MUHUMYM oguH obpasel, Ha 2000 Kr kaXaoro Buaa npoayk-
Lum.

6.7 Ob6pasubl 4OMKHbI ObiTb B3SIThl MPOM3BOSIBHO M3 paccMaTpMBaeMon napTum
ctanm B cootBeTcTBuM ¢ pekomeHaaumsmm FTOCT P UCO 12491 n opueHTMpOBaHbI
BAONb ANMWUHBI SMEMEHTa KOHCTPYKUMM. HopmaTuBHLIE 3HAYEHNA [OIMKHBI ONpeaensTh-
CSl Ha OCHOBE CTaTUCTMYecKo oBpaboTKu.

6.8 [ns scnomoratenbHbIx geTaner ((hacoHKK, KpenexHble 3N1EMEHTbI, OMNOpPHbIe
noMTbl M Np.) cnefyeT NMPUMeEHsTb CTanuM He Hwke knacca npodHocTn C 245 no
FOCT 27772.

6.9 OCHOBHLIMW BWAAMW COEAUHEHWIA SNIEMEHTOB KOHCTPYKLUMIA M3 CTanbHbIX
TOHKOCTEHHbIX Npodmnen ABnsaTcs 6ONTOBbIE, HA CaMOHape3sarLWMX U CaMocBepns-
LLMX BUHTEX M COBAMHEHNA HA BbITSHKHBIX 3aKenKax.

6.10 O6Lwpe TexHNYeckMe yCrnoBUs Ha cCamMoHape3atoLLe U CamoCBeEpPNSLLME BUH-
Tbl onpegenensbl B FTOCT 10618, TOCT 10619, TOCT P UCO 7050 un gp. Opyrve Tunbi

12
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Kpenexa, Takve Kak: npucTpenueaemMble arobenn n KoMGUHUPOBaHHbIE 3aknenku cne-
AyeT uUcnonbL3oBatb B COOTBETCTBUM C ,D,eVICTByI-OLLWIMVI TEXHUHECKUMM YyCnoBUAMU U
CcTaHaapTamu opraHmsaumin Ha nagenusi. TeXHUYeCKUe YCroBMA Ha BbITSKHBIE 3aKnenku
onpeaeneHbl B FTOCT 10299 — TOCT 10301. OcobeHHOCTN pacyeTa CoelMHEHUIA AaHbI
B pasgerne 8.

6.11 HopmaTtmBHbIE 3HAYeHUs HECYLLEe CNOCOBHOCTM Ha CPe3 U MUHUMATBHON He-
CyLLier CrocoBHOCTU Ha PacTsiKeHUE Kpenexa NMPUHUMAIOTCS MO CTaHaapTam opraHuaa-
UM Ha 3TW nsgenus.

6.12 PalioH pasmeLleHuss He oTannmMBaeMblX 34aHUA U COOPYKEHUA C NpUMEeHe-
HUEM KOHCTPYKLMIA M3 CTalnbHbIX TOHKOCTEHHBIX MNPOQUMEN C MCMONL30BaHMEM CTanemn
mapok 220 + 250 (no FOCT P 52246) 1 aHanorm4HbIX UM UMMOPTHBLIX OrpaHMYMBaeTCs
pacyeTHOM TemnepaTypon He Huke MUHyc 55°C. 3a pacuyeTHyto Temnepatypy npuHu-
MaeTCs CPEeAHAs TemnepaTypa CamblX XONOLHbIX CyTOK ANSA AAHHOA MECTHOCTHW, yCTa-
HaBnneaemas ¢ obecrneyveHHOCTLHO 0,98 no Tabnvue TemnepaTtyp HapyXHOro Bo3ayxa.

7 PacuyeT KOHCTPYKTUBHbIX CUCTEM 34aHUIA U COOPYXKEHUNIA Ha

NPOYHOCTb M YCTOMYUBOCTb
7.1006wme nonoxeHus

7.1.1 B pasgene npusegeHsl obwme TpeboBaHns No pacyéTy He NOAKPENNEHHbIX
W MOAKPENMEHHBLIX TOHKWX, CXKaTbIX NMACTMHOK, a Takke Npodunen 1 npodmnmpoBaH-
HbIX HacTunoB. CneupansHble TPeOoBaHNUA NO pacyeTy OTAENbHBIX BUAOB KOHCTPYKLIWIA
npuseAeHbl B MpunoxeHun A. TpeboBaHUA HAaCcTOSILLEro CTaHAaapTa He pacnpocTpaHs-
HOTCA Ha nonepe4Hble CeYeHns, OTHOWEHUS LWMPUHBI 1N BbICOTbI KOTOPLIX K UX TOMLWMHE
BbIXOAST 3a NpeAernbl ykasaHHble B Tabnuue 7.1.

Tabnwuya 7.1- MakcumarbHble 3HaYEHUS OTHOLLEHWA LUMPWUHBLI U BbICOThLI ane-
MEHTOB CEYEHUSI K TOMNLLUHE

MakcvmanbsHoe 3Ha-

NnemMeHTbl nonepeYyHoro cevel
3 P 1A YeHune

— >

d b/t <60
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Okonyarue mabnuup! 7.1

OnemeHThbl nonepe4yHoro cevyeHna MakcumansHoe 3Ha-
YeHne

b/t <100
c/t <40

b/t <100
c/t £50
d/t <40

d/t <300

h/t <300sin¢
45° < ¢ <90°

7.1.2 [Ona obecnevyeHns HEOOXOLMMOWM XECTKOCTM U UCKIIOYEHMA NpexaeBpe-
MEHHOW NOTEPU YCTOMUYMBOCTU 3MEMEHTOB XECTKOCTM MOMOK Npodunen, ero pasmepbi
LOMKHbI ObITb B CReayroLmx npeaenax:

0,2<c/b<05 (7.1)
0,1<d/b < 0,25, (7.2)

roe pasmepsl b, ¢ n d nokasadbl B Tabnuvue 7.1. Ecnun ¢/b < 0,2 nnm d/b < 0,1, To oTrmb
He y4MTLIBaEeTCH KaK 3NeMeHT XXECTKOCTM U B pacyéte npuHumaeTtcs (¢ = 0 unn d = 0).

MpumevaHune 1 —ECIM reoOMeTpMYECKUe XapakTEPUCTUKU IPPEKTUBHOIO MNOMEPEYHOTO
CevyeHuna onpegeneHbl UCNbITAaHUAMU UK pacvyeTaMmn, TO 3TU OrpaHNYEHNA HE YYUTbLIBAKOTCA.

MpumeuvaHne 2 —Pasmep otrnba ¢ nsMepaeTca NepneHanKynsapHoO Monke, Aaxke ecnu OH
pacnonoXeH noa APYrum Yriom no OTHOLUEHUIO K HEW.

14
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7.1.3 O6wwme pasmepbl XONOLHOMHYTbIX 3NEMEHTOB U MPOMUNUPOBaHHbIX fn-
CTOB (LUMpvHa b, BbicoTa h, BHYTPEHHUI paguyc ruba r n apyrue pasmepbl) N3mMepstoT
no NOBEPXHOCTU Npoduns (cm. Tabnuuy 7.1 u pucyHok 7.1).

;

PucyHok 7.1 — MNpumep 06o3HaueHns pasmepo Z-00pasHoro ceyeHnst

7.1.4 PacuyéT Hecylmx KOHCTPYKUMIA 34aHUA U COOPYXEHUW C MpUMEHEHWEM
KOHCTPYKLMIA U3 CTanbHbIX TOHKOCTEHHbLIX MPOUIEn NPOBOAST cornacHo TpeboBaHWAM
pasgena 7.3

B pacuyetax cnegyet npuvHMMaThL creayrowme ob0o3HauYeHNs OCEN B CEYEHNN ane-
MEHTOB NPOMUNA, KakK 3TO NOKa3aHO Ha PUCYHKe 7.2. [ns NpohunmpoBaHHbIX JIMCTOB U
KacCeTHbIX npodunen nenonbayoT cregyrowme 06o3HauYeHs 0cel: x-x — 0Cb naparn-
NenbHa NnocKOCTU NINCTA; ¥ - ¥ — OCb NEPNEHAMKYNSAPHA NNOCKOCTM nncTa.

PucyHok 7.2 — O603HaueHusi ocen

7.1.5 B kavecTBe pacyeTHOW criefyeT UCNonNb30oBaTb CKOPPEKTMPOBAHHYIO TOS-
LWMHY cTanm feor , MPU 3TOM:

t =teor npu npeaensHoM goriycke g <5 % TOomnLWmHEl NNCTa;

100-tg
95

teor =1° npw NpeaenbHoOM aonycke fy > 5 % TonumHbl InCTa,

rae feor = t — tuer.noxportve;
ty — MMHYCOBOW IOMYCK HA TONWMHY NUCTOBON 3aroToBKK, %.

Mpumeyvanue —[na UMHKOBOro NOKPLITUA KNAcca 275 fuer. nokpus — 0,04 MM.

7.1.6 PexkomeHayeMble 3Ha4YEHNN TONWMWHBLI NUCTa AN U3roTOBNEHMS npodunen
1 NpoUNUPOBaHHbLIX NUCTOB 0,5 MM < foor < 4 MM, ANA HAKNAAOoK CTbIKOB 0,5 MM < foor <

15
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4 MM. MoxeT GbiTb MCMonb3oBaH MaTtepuan Gonbluen UM MeHbLUE TOMWMHBI, Mpu
YCINOBWUM, YTO HecyLlasi CrnocoBHOCTb aremMeHTa onpegerneHa no pacyety, 0CHOBAHHOMY
Ha VCMbITaHUSX.

7.2 PacuyeTt BNUSHUA notepu MeCTHOWM YCTOﬁHMBOCTM NMNOCKUMU NnacTuHaMmun

7.2.1 B TOHKOCTEHHbIX METANNINYECKNX KOHCTPYKLUNSAX AOMYCKAETCA NOTeps MeCT-
HOM YCTOWYMBOCTU CXaTbIX 3MIEMEHTOB, COCTABMANOLIMX MOMepeYHbIi Npodunb KoH-
CTPYKTMBHOIO 3neMeHTa (Hanpumep, CTeHKU 1 nonku C-o6pasHoro, nnbo aByTaBpOBOro
npocuna), Npu ycnoemmn obecneyeHnst obLien Hecywen cnocobHOCTU KOHCTPYKTUBHOIO
anemeHTa.

7.2.2 MoTepa MECTHOW YCTOMYMBOCTU 3NIEMEHTA YYUTLIBAETCA B PaCHETE NyTEM
pPeayuMpoBaHNa reOMETPUYECKMX XapaKTEPUCTMK NOMEPEYHOro CeYEHNS: NnoLaam no-
nepeyvHoro ceveHus (Aer, ber, ter), MOMEHTa conpotueneHns (Wep) 1 MOMEHTa MHepLun
(ler). MeToawnka onpeaeneHusi peayLmMpoBaHHbIX XapakTepucTuk gaHa B 7.3.

7.2.3 Ana KaXaoro TMna KOHCTPYKTMBHbIX 3NEMEHTOB HeobXoaMMO BbINOMHUTL
NpoBepKy HecyLel CnoCoBHOCTM C yY4eTOM pefyLmpoBaHHbIX XapakTepUCTUK No nep-
BOMY 1 BTOPOMY MpegeribHbIM cocTosHUAM. MpoBepky Hecyllen cnocobHOCTM Ha npu-
Mepe LIeHTPanbHO CKaToro CeveHus cneayeT NpoBOAUTL No hopMmyne

Ym F
—<1 .
Yo Rp-Geg- ’ 73

roe F — MakcMManbHbI pacHéTHBIN CUNOBON (hakTop B SNIEMEHTE OT HEBLIrOAHbLIX CO-
YETaHWIM Harpy3ok 1 BO3AENUCTBUN;

Ger — PEAYUMPOBAHHBIA  FEOMETPUYECKNA  NapameTp MOMepeyvHoro  CeyeHns
CTEPXKHS, ANS 3TOr0 COUEeTaHMSA Harpy30K U BO3AEUCTBUN;

R, — HOPMaTVBHOE COMPOTUBIIEHWE CTanu, BPEMEHHOe CONPOTUBMEHUE UMW Mpe-
Len TekyyecTy;

Ym — KOSPOULMEHT HaLEXKHOCTM NO Marepuany,;
Y — KOS PULMEHT yCNoBNA paboTbl.

MpumedvaHue —y —koI(DDOULUEHT HAAEKHOCTU NO OTBETCTBEHHOCTH 3AAHNIA U COOPYXEHWI
[OIMKEH ObITb YUTEH MPU BbIMUCIIEHNM CUNOBOTO dhakTopa F.

7.2.4 TlpoBepky NO BTOPOMY NMPEAENbHOMY COCTOSIHUIO CNeAyeT BbINONHATb OT
BO3LENCTBMS Ha KOHCTPYKLMIO HOPMATUBHbBIX HArpy30K C YYETOM PEAYKLMW CeYEHUs Mo

dopmyne
[ =t (7.4)

rae f— npornd (BbIrMO) uUnmn NepemMeLLeHNe 3NEMEHTa KOHCTPYKLK,

fu — NpeaensHbIn Npornd (BbIMMG) UNN NEpeMeLLiEeHME SNEMEHTa KOHCTPYKUMK, pe-
rnameHTUpyetca B Mpunoxennm E, CIN 20.13330

7.2.5 Tpn onpepeneHnn reoMETPUHECKNX XapaKTEPUCTUK CEeYeHUs Npodunen,
cnepyeT oTaaeatb NpeanodTeHne npubnvkeHHomy cnocoby, 6es yuéta papguycos 3a-
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Kpyrnenva B yrnax npodwunen. BnuaHune papgnycos yrnos crmba Ha Hecylyyro cnocob-
HOCTb CEYEHNA MOXET HE YUMTLIBATLCS, €CNW BHYTPEHHU paguyc r< 5t r<0,10 bp. B
3TOM Crny4yae NonepeyHoe CeYeHne AOMyCKaeTCa cHUTarTb COCTOSILLUMM U3 MIOCKUX dre-
MEHTOB, COCTbIKOBaHHbIX MoJ YrroM (B COOTBETCTBUMM C pUCYHKaMn 7.3 n 7.4, NpuHsB
pacY&THYIO LUMPUHY b=b, ANA BCEX NNOCKUX 3MEMEHTOB, BKIOYas MNOCKMe pacTsaHyTbie
anemMeHThbl). [py onpeaeneHnn xapakTepUCTUK XECTKOCTU MOMEePeYHOro ceveHns cne-
LYeT yunTbiBaTb BAUSHME yrnos crmba.

7.2.6 BnusaHue 30H crvba Ha reoMeTpuyeckme XapakTepUCTUKM CEUYEHUS] MOXKET
ObITb YUTEHO YMEHbLUEHWEM MX 3HAYeHWW, PACCYATAHHbIX ANs NogobHOro ceveHust c
COMPSKEHNAMU NOA YIIIOM (CM. PUCYHOK 7.3), NCMOMb3ys cneayowme npubnmkeHHbIe

dopmynbl

Ag ~ Agan(1-8); (7.5)
Iy ~ I n(1 - 26); (7.6)
Ly = Ly sn(1 - 46); (7.7)
Q;
Z;-‘zlrf—}u
5 =043 2210 7.8
b (7.8)

rae A, —nornHas nnolazb NonepeyHoro CeueHus;
Agsp —3HaueHMe Ag NS CEYSHMS C OCTPLIMU Yrnami;

by,; — TEOpETMYECKan LUIMPUHA i-FO NMOCKOrO 3NIeMEeHTa B CEYeHUM C OCTPLIMU yrna-
MU;

lg — MOMEHT MHEPLIW NOMHOrO NOMEPEYHOrO CEYEHMS;

I}

g,sh — 3Ha4YeHne /g ANA cedeHna C OCTPbIMK yriamu,

I, — CEeKTOpUanbHbI MOMEHT MHEPLIMK MOMEPEYHOr0o CeHeHUs;
Iy, sn —3HaveHve /y, ANSt CEYEHNS C OCTPLIMU Yrnamm;

@ — Yron Mexay ABYMs NIIOCKMMU 3reMeHTaMu;

m — KONUYECTBO NIOCKUX 3IIEMEHTOB;

N — KOMMYECTBO KPUBOMUHENHBIX S3IIEMEHTOB;

7 — BHYTPEHHWUIA Paamnyc j-r0 KPMBONMMHENHOTO 3NEMEHTa.

a) s e X - nepeceveHune CpeavHHbIX MUHWIA;
. P — cpepHss To4ka yrna;
| — :
=1+ 3 ;

Ir =Tml tg (%) —sin (%)
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b)

a — cpeaHsaa Todka yrna unu cruba; b — TeopeTuyeckas wMpuHa b, ANA NNOCKMX YacTemn Nonok;
C — TeopeTnyecKas LUMpuHa b, NNOCKON YacTu CTEHKU (b, = HAKNOHHANA BLICOTA Sy);
d - TeopeTnyeckas WMpHHa b, NNOCKNX YacTEN, CMEXHBIX C INIEMEHTOM XECTKOCTU Ha CTEHKe

PucyHok 7. 3 — TeopeTuyeckas WwWnpuHa bp NNOCKUX Y4aCTKOB MONEPEYHOro CeveHus,
NPUMBIKAIOWMX K Yriy npoduns.

1 L
é
L J L1
HenictByTEnsHOE WaneanusnpoBaHHoe
nonepe4vyHoe ce4vyeHme nonepe4yHoe cevyeHue

PucyHok 7.4 — MpubnuxeHHsle aonyweHns ansa yrnos crnba

7.2.7 YMeHblUeHHble 3Ha4YeHns, onpegensemMble no gopmynam 7.5 + 7.8, moryT
TaKKe UCNonb3oBaTbCA ANA pacyeTa 3aPdDEKTUBHBIX XapakTepUCTUK NOonepeyHoro ce-
YeHUS Aef, Iy ef, Izef N lwer, C YHETOM TOrO, UTO TEOPETUHECKAS LUMPUHA MNOCKMX 3neMeH-
TOB N3MEPSIETCS OT TOMEK NEPECEUEHNST UX CPELUHHBIX NTVHWIA.

7.2.8 Ecnwv BHYTpeHHUIA paguyc r > 0,04tE / Rys, TO HECyLLyr CnocoBHOCTL Mo-
NMepeYHoro ceveHns NPoMUNa CrneayeT onpenensTb UCTbITaHNSMWU.



CTO 82866678-2-06-2016
7.3 PacueT TOHKOCTEHHbIX Npodunen ¢ y4eTom 3aKpUTUUECKON paboThl
cXKaTbIX NMNacTuH
7.3.1 MeToq onpeneneHnsa peayuMpoBaHHbIX FEOMETPUYECKUX
XapaKTepPUCTUK NOonepeyHbIX CEYEHUN 3rIeMEeHTOB

7.3.1.1 Tlpn onpeaeneHun HecyLlern CnocoBHOCTU U KECTKOCTU XOMOAHOrHYTbIX
3NEMEHTOB N NPOUNMPOBAHHBIX NIMCTOB CNEAYET YYMTbIBaTb BMUSHNE MOTEPU MECT-
HOW YCTOMYMBOCTUY N YCTONUMBOCTM POPMBI CKATON YaCTX NOMNEPEYHOrO CeYeHUs.

PenyuvpoBaHHasi nNnowiagb MornepeyHoro CeyveHMsi TOHKOCTEHHOTO KOHCTPYKTUB-
HOro anemeHTa (NIacTMHKX) MOcne NoTepy MeCTHOM YCTOMYMBOCTM onpenenseTcs no

¢dopmyne
Area = p A (7.9)
7.3.1.2 [JonyckaeTcs He yumTbiBaTh BIUSIHUE KPMBU3HBLI OONnee LUMPOKON CxKaTom
NonkK NPOMUIA Ha HECYLLYO CMOCOBHOCTE OTHOCUTENBHO MPOEKTHOW OCU MOSIKM MpOo-
uns npu narnbe, a Tak xe Mnoskn narmbaemoro apoyHoOro NPoduns, B KOTOPOM HapyK-
Hasi CTOpOHa CxXaTa, ecrnv €& KpuBM3Ha cocTaBnseT MeHee 5 % BbICOTblI CeYeHus npo-
dunsa (CM. pucyHok 7.5). Ecnn kpmBmsHa nonku 6onbLue, To crneayeT YUYATbIBaTb CHU-
KEHWNe HecyLLer cnocobHOCTK, HanpuUMep, MyTEM YMEHbLUEHUSI CBECA LLMPOKMX MOJIOK U1
nyTem y4eTa BOZMOXHOIo n3rnba CTeHOK.

. bs

I |

PucyHok 7.5 — lNpumep KprBU3HbI NOSKKU NPpoduns, NPSAMONMHENHOIO
[0 MPUNOXEHUS Harpy3ku

7.3.1.3 TprMep NCKPMBNEHUSI CKaTOM U PaCTAHYTOW MOMKM NPoduna ¢ SnemMeH-
Tamm XeCTKOCTU U 6€3 HUX, NPAMOSIMHENHBIX 40 NPUNOXKEHUS Harpy3ku, NokasaH Ha pu-
CyHke 7.5.

7.3.1.4 PacyeT KpvBU3HbI MOXET ObITb BBLINOMHEH NO MPUBEAEHHBIM HKe Op-
Mynam

ogbs
=200, (7.10)
[na apouHon 6anku:
o2bs
= 2E2t2r ; (7.11)

rae u — pecdopmaums nsrnda nonkv BHyTPb K HENTPansHOM Ocu (KPUBU3HA);
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bs — MOMOBMHA PAacCTOAHUA MEXAY CTeHKamu KOpO6‘-IaTOI'O W LUMSNHOMO CeYeHWUn
nnn ceec NOnKK,

t — TONWWMHA NONKW;
Z — paccTosiHWe 0T paccMaTpuBaeMom NoJSKU A0 HEATPansHON ocy;
r — pagmyc KpMBMU3HbI apodHO Banku;

Ga — FNA@BHOE HanpsKeHWe B MOIkKax, paccyMTaHHoe Mo nonHow nnowaaun. Ecnn
HanpsHKEHNe paccunTaHo Ans 3PPEKTUBHOIO NMONEPEYHOro CeYEHUs, rnaBHoe
HanpskeHWe onpenensieTcs YMHOXEHNEM AAHHOTO HanpsKeHWs Ha OTHOLLE-
HWe acbeKTUBHOM NNoLLaM NOSKA K NOSIHOW MIOLWaANn NOnKu.

7.3.1.5pn onpeaeneHun HecyLlen CnOCOBHOCTU U XECTKOCTU XOMOAHOrHYTbIX
npodunen crepayet yuuTbiBaTb Kak BIMAHWE MOTEPUM MECTHOW YCTOMYMBOCTM Tak U
YCTOMYMBOCTM POPMbI CEYEHNS KaK 3TO MOKa3aHo Ans Cryvaes, NpuBef&HHbIX Ha pu-
CyHke 7.6.

a) 6) B) r)

PucyHok 7.6 — Mpumepbl NOTEPU YCTONYNMBOCTM POPMbI CEYEHMUS

7.3.1.6 BnusiHne noTepu yCTOMHYMBOCTU (POPMbl CEYEHMS LOIMKHO YYUTLIBATLCA
NS criyqaes, nokasaHHbIX Ha pucyHke 7.6 a, 6, B 1 r. B aTux cnyyasx BnvsiHMe notepuy
YCTOMYMBOCTM POPMbI CEYEHUST OLIEHVBAETCH fIMHEWHBIM UMW HENMMHEWHBIM PacyeToMm
Ha YCTOMY/BOCTb YUCMEHHBIMU METOAAMW MM UCMBITAHNSMW KOPOTKUX CTOeK. Ynpo-
LUEHHbIN cnocob nMHerHoro pacuyeTta npueBeeH B 7.3.2 1 7.3.3.

7.3.1.7 Mpn NOCTOSIHHOW TOJLUMHE PEAYLMPYEMOro afieMeHTa, pefyKkumsa BegeTca
3a CYET U3MEHEHUS LUMPUHBI MMacTUHKU ber = Pb, AONYCKaeTCs Takke OCYLeCTBNATb
PeLYKUMIO N3MEHEHNEM TONWUHbI fer = Pf.

[nsa rnagknx okaTbiX MAACTUH, UMELWMX NPON3BOSbHbIE 3aKPEMNMEHUs No ABYM
npoAoNbHBIM KpOMKaM, Hanpumep, CTeHKU U NOJKU C—o6pa3Horo cedveHud, nnn 3a-
KPEennéHHbIX NO OAHOM CTOPOHE, HanpMMep MOSIKKU LBENNEPOB UM Yrofkos, koagdu-
LMEHT peayKkLmn onpenensieTcs B 3aBUCUMOCTY OT KPUTUYECKOTO HaMnpshKeHUs noTepm
YCTOMUYMBOCTU NNACTUHKM:

n2Et?

Ocr = Ko S5m0 (7.12)

rae ky — kO3MULMEHT, 3aBUCALLMI OT rPaHUYHLIX YCMOBUA U XapaKkTepa HanpspkeHun
B NNacTuHKE, NpueeaeH B Tabnuuax 7.2 n 7.3;
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b — WwmpuHa NNacTuHKK;
t — TONWMHA NNacTUHKMY,
v — koadpduumeHT lMyaccoHa (gnsa ctanm v = 0,3).

Jnsa cTanbHoM NNacTuHKM (hopMyra Ans 2, NPUBOAUTCA K BUAY:

= & _ b
Ay = w}aﬂ T 284te Ry’ (7.13)
mes= |—or (7.14)
y(e2)

[ns rmagkux oxaTbix NAAcTUH, UMEIOLLMX 3aKPErNeHNst Ha NPogOorbHbIX KPOMKaX,
HanpuMep, CTeHKa ABYTaBPOBOro Unv norka n creHka C-o6pasHoro ceueHus koaddu-
LIMEHT peayKuMM OnpeaenseTcs:

p=1,0npn i, < 0,673; (7.15)

A, —0,55(3 + 1)
pP=—""—==

4

=2
< 1,0;npn 4, > 0,673

(7.16)
rare(3+y) =20

[ns rmagkux cKatbIX NnacTuH, UMEKLMX 3aKpensieHne Ha O4HON KpoMKe, Hanpu-
Mep, Morka ABYTaBPOBOro, YrONKOBOIO WIN LBENNEPHOr0 CeYEeHUS:

p=1,0pan8 1,<0,748; (7.17)
2,—0,188 _
p=-+=—<1,0 anai,> 0748, (7.18)
ﬂ'P

7.3.1.8 B kavectBe anbTepHaTMBbl MeToay cornacHo 7.3.1.6 gonyckaetca Ans
onpeaeneHus 3@EKTUBHBLIX NNoWaaen Npu ypoBHE CKUMAIOLLMX HaNPSXKEHUN Hbke
pacyéTHOro ConpoTMBMNEHWS MTPUMEHNATL cneaylowme dopMyrbI:

[lns rmajikoii NPOMEXYTOUHOW CKAaTOM NNacTUHBLI C ABYXCTOPOHHUM 3aKpenneHnem
a,-7

(_” nc) <1
(2, 0,6)

7, — 0,055+ (3 + 1)
2,2

p= +0,18 (7.19)

[na rmagkon BbICTYNAIOWEN CKAaTOW NNacTUHBI C OAHOCTOPOHHUM 3aKPEerneHnem
(cBec nucta):

1, — 0,188 )
p=p_—+0,18M< 1

Ap2 (A4,—06) ~

(7.20)
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7 _  {%com ,
rae Aye = o

Ocom — P€aIbHbIE HANPAXeHnsa cxatna B peayLupoBaHHOM CeYeHUU NNACTUHKA OT

Harpysku.

Y — OTHOLIEHNE MEHbLLEro HanpsmKeHna K 6onbmemy, oKaTtune cuHmntTaeTcd nonoxu-

TeJlbHbIM.

7.3.1.9 inA onpefeneHna reoMeTpUHECcKUX XapakTepucTuk peayLmMpoBaHHoOro ce-
4eHVa (Ared, lreds Wied) HEOBXOANMO 3HaTb 3MEKTUBHYIO WWMPUHY Defr, M KOSDULIMEHT
ko, OnpeaensiemMble No (hopMynam, NpUBeAeHHsIM B Tabrmuax 7.2 m 7.3.

Tabnwuya 7.2- MNnactuHbl C ABYMS 3aKPEnneHHsIMM KpoMKamm

Pacnpegenenve HanpPsHKEHUI
(cxaTne NONOKUTENBHO)

SddekTMBHAA WMpUHA Der

e} O3 lp =1
ber=p-b
a>|I.'iel 2 be bel = O:Sbef bez = 0J5bef
i b
S 1>9>0
G bef =p-b
2
bel = 5 _wbef bez = bef - bel
P<o

b
by =p-be="")1 _y

Y =00 1

8.2/(1.05* ¥

bel = 0,4'bef bez = 016bef
0 0>yw>-1 -1[-1>wy>-3
781 | 7,81-629w+978y? [23,9]598(1-w)

KoadpdpuumeHT | 4 o
Ko '

LanpaKeHns K 6onbLIEMY COrMAaCHO 3NIOPAM HAMPSHKEHWNA, NOKa3aH-
ro

¥ = 22 — oTHOWEHHE MEHbILIE
" 72012
HbIM Ha pUCYyHKax B Tabnnuax 7.
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n o o o
Hbi ¢ OHOW 3aKpenneHHOW KPOMKOR

OdbpekTrBHAA LWMPUHA Der

1>¢y>0
bey = pc

P<0

ber = pbe ="/1

Y= oo 1

¥ =2 - OTHOLLEHUE MeHbWero H
1
HbIM Ha pUCYHKax B Tabnuuax 7.2 M 7.3

0 -1 12w=z-3
0,57 0,85 0,57 - 0,21 w + 0,07y?
1>yY>0
ber = pc
PY<o0
C
ber = phe = /1y
1>w>0 0 0>yw>-1 -1
1,70 [ 1,7-5p+ 17,1 ¢? 238

Kosppuument ko | 0,43 | 0,578/(y *+ 0.34)

anpsKEHUs K GOMIbLIEMY COINAacHO 3MIOPaM HaNpPsHKEHWi, NoKkasak-
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7.3.2 MnacTuHbI, yCUreHHble NPOAOSIbHbIMU 35IEMEHTaMMN XKECTKOCTU

7.3.2.1 1N NOBbILLEHMS KECTKOCTU U HECYLLEN CNOCOBHOCTU NMNacTuH, COCTaBns-
HOLLUMX MOMnepevHoe ceveHne npodunen, OHN YyCUNMBAIOTCS MPOMEXYTOYHBIMA U Kpae-
BbIMW 3NEMEHTaMU KECTKOCTU (CM. PUCYHOK 7.7).

7.3.2.2 KeCTKOCTb YNpyronoaatnunebiX CBS3eN, HaknaiblBaeMblX Ha MMacTUHKY
3MEMEHTaMM KECTKOCTW, LOIPKHA YYUTbIBATHCS MPUINOXEHWEeM MOroHHOW €AWHUYHOW
HarpyskuM U, Kak nokasaHO Ha pucyHke 7.7. XKecTkocTb cBsizen K Ha efuvHuLy ANUHbI
MOXeT ObITb onpeferneHa Kak:

K = uls, (7.21)

roe 6 — NepemeLLeHe 3eMeHTa XeCTKOCTU OT €AUHUYHOW Harpysku U, AEeNCTBYHOLLEN
B LEeHTpe TsHKeCTU (b1) 3DPEKTUBHOM YaCTU MOMNEPEYHOr0 CEeYEHUs SremMeHTa
XECTKOCTU Ha eAMHNLY AMNWHBI NPouns.

a) hakTmyeckas cxema

e

0) sKkBMBanNeHTHas cxema

Fbe:_’| #bw.ez D21 F

: U_L 3} UL §>[%U_L $ U_L
IRET IR E T I E S E3
| | | |
| | |

u
narnd cxatne n3rnb cxartune

PucyHok 7.7 — CxeMbl kK ONpeaeneHnio XXeCTKOCTU CBA3EN
[ns KpaeBoro snemeHTa XeCTKOCTU NepeMELLIEHNE § onpeaenseTcs no popmyne

uby 12(1-v*)
3 Et3

§ = 6b, + (7.22)
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[ns npOMeXyTOUYHOro dnemMeHTa XECTKOCTU NepeMeLLeHne creayeT onpeaensTs
no copmyne
5 ub?b?  12(1—v?) 7.23
“ 3(by + by) Et3 ' 23)
7.3.2.3 [NonepeyHoe ceyeHve Kpaesoro oTrmba COCTOUT M3 BEpTMKanbHOro ane-
MEHTa XECTKOCTU C U BEPTUKANLHOrO M ropuU30oHTanbLHOro 3MemMeHTOB € U d, Kak no-
KasaHo Ha pucyHke 7.8, Nc npuMbikarLas addekTMBHas YacTb NIOCKOro yyacTka bp
NOAKPENISEMON NNACTUHKN.

a) 6)

| b l b

\ b, I \ b, 1
q—be14,{ | "2 — %bm% /’beeZ—b

b
PLAIS VPPN S — | 44 A, Y pIISIIIIISII |
et 7
k3
\
!

b/t <60 b/t <90

a — OIMHaPHbIN KpaeBoit OTrmG; 6 — [BOHON KpaeBow oTrMG
PucyHok 7.8 — Kpaesble oTrnbbl

7.3.2.4 PacyeT KkpaeBbix OTrMG0B Nonok C- 1 Z-06pasHbiX M NOAOCHLIX UM cede-
HUI NPOMUEN, COCTOSILLMX U3 CTEHKU U BEPXHEN N HWKHEWN NOMOK, AOMMKEH HauMHaTLCA
¢ onpegenenHna 3PPEKTUBHON LUMPUHBI CKATbIX NOMOK ¢ 3N1EMEHTaMUN XXECTKOCTU B BU-
Ae oTrvBoB UNW ABOMHLIX OTIMBOB, NapaMeTpbl «C» UK «C» N «d» AN ABOWNHOTO OTru-
6a HasHavaroTes No pekomeHagaumsam 7.3.1.

HauvansHoe athdekTVBHOE CeyYeHMe CKaToW MOosKK, OrpeAensaeTcs B npeanosno-
KEHWUM, YTO JKECTKOCTb, HaKknaiblBaemas KpaesbiM oTrbom Ha nosiky K = < n Hanps-
KEHWe paBHO R,,.

7.3.2.5 HauanbHble 3HaueHst 3pEeKTUBHOM LLIMPUHBI bet W De2, MPMBEAEHHbIE HA
pucyHke 7.8, onpeaenstotes no 7.3.1.7 ¢ AONyLEHWeM, YTO MIIOCKMA dnemeHT (bp)
ornepT Mo iByM CTOPOHaM.

7.3.2.6 HauanbHble 3HaueHnst 3MeKTUBHON LIMPUHBI Ceff U def, MPUBEAEHHBIE HA
pyCyHKe 7.8, LOMKHbI ONPEeAEeNnsaTbLCS CrieayrLmmM obpasom:

a) Ans OAVMHAPHOTO KPaeBoro oTruba:
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Copr = Phpg, (7.24)
rae p onpenensieTcs C y4eTom KoauLmeHTa NOTEPH YCTOMUMBOCTY Ky

ks =0,5, ecmu by, /b, < 0,35;

bre _ 35

3(
bp

©) ans aBoiHoro kpaesoro otruba:

2
k, = 0,5+ 0,83 ) . ecmu 035 < byc/by < 0,60;

Ceft = Pbp,c, (7.25)

roe p onpegensietca no 7.3.1.7 ¢ y4eToM KoadbduLmMeHTa NoTepn yCTONYMBOCTM K Kak
ANA NNacTUHKX ONEPTON MO ABYM CTOPOHaM;

dert = pbp,g, (7.26)
rae p onpegensetca no 7.3.1.7 ¢ y4eToM kospduumeHTa k; Kak Ans nnacTuHKKM onep-
TOWN MO OJHOW CTOPOHE

OdbdpekTMBHAS Nnowagb nonepedHoro cedeHuss As kpaeeoro otrvba onpegens-
eTcsi Mo hopmynam:

As =1t (be2 + Cer) (7.27)
unm
As = H(De2 + Co1 + Co2 + def) (7.28)
MpumeyvyaHune —Ipn HEOBXOAUMOCTH, YUUTLIBAIOTCA 3aKPYrNEeHUS.
7.3.2.7 KoahdULMEHT 7y g CHWKEHUSA Hecylen cnocoBHOCTM BCNeacTBue notepu
YCTOMYMBOCTU POPMbI ceveHms (Mrockas hopMa noTepu yCTOMYMBOCTU KpaeBoro ane-
MEHTa XECTKOCTM) OMNpPeAensieTcs B 3aBAUCMMOCTUM OT BENUYUHBI Gcrs. KpuTnueckoe

HanpsikeHWe Gcrs MOTEPU YCTONYMBOCTU KpaeBoro otrnba B ynpyron cragun onpeaens-
eTca no dopmyrne
_ 2JKiEIg

Oors == p— (7.29)

raoe Ky — XecTKoCTb CBA3W, HaknagbiBaemasi OTrMboM Ha eauHULY ANWHBI MOJIKK;
Is — MOMEHT UuHepumn 3cPEKTUBHOIO ceveHns otruba, onpepeneHHbIn no ag-

dekTnBHOM Nnowaan As OTHOCUTENBHO LIEHTPanbHOW ocn a-a adpdpekTmeHoro
NonepeyHoro Ce4eHNsa (CM. pUCYHOK 7.8).

7.3.2.8 InA kpaeBbIX 3NEMEHTOB XXECTKOCTU CKATON MOMKA BbIPAXKEHNE XKECTKO-
CTU cBA3n Ky onpefensieTcs Kak:

Et® 1

K, = :
17 4(1-v2)  b2hy+b3+0,5 hyksbyb,'

(7.30)

roe by — paccTosiHne OT NepeceyYeHuss CTEHKU 1 MOSKM A0 LeHTpa TxecTun addek-
TUBHOM Nnowaaun kpaesoro oTruba (Bknoyas 3PMEKTUBHYHO 4acTb Dep
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MOrKW1) Ha CKaTon nornke (CM. pUCyHok 7.8);

by — paccTosiHNE OT NepeceYeHnst CTEHKU 1 MOMKK A0 LIeHTPa THKECTN adhdekTmB-
HOW nnowlagu Kpaesoro oTrmba (Bkntouasi 3EKTMBHYIO YacTb MOMKW) Ha
cxaTow nonke 1;

hy — BbICOTa CTEHKN;

k= 0 — eCnn HKHASA Nonka pacTaHyTa (T.e. ans 6anku, narmnbaemon oTHocUTENb-
HO OCU X-X);

kf=1 — QNS COKATOro CUMMETPUYHOTO CeYEHMS.

7.3.2.9 KOatpPULIMEHT Yy CHWKEHNA Hecylen cnocobHocTu pebpa BCrneacreve
Nnockon popmMbl MOTEPU YCTONUMBOCTU SNIEMEHTA XKECTKOCTU AOIDKEH ONPeaensTeCsa ¢

y4eTOM OTHOCUTENBHOW MMBKOCTH A4 cregytoLmm obpasom:

x4 =10, ecnn Az < 0,65; (7. 31)
Xa = 1,47 — 0,723%4, ecrv 0,65 < 4 < 1,38; (7.32)
Ya = % ecrv 1, > 1,38, (7.33)

d

Ry

e Ag = ;

A d Ocr,s

TOE€ Gors — KPUTUYECKOE HanpsbkeHWe B yMNpyron craguv AN 311EMEHTOB XECTKOCTU
yctaHaBnmeaeTcs B 7.3.2.7.

Kak BapuaHT, KpUTUYECKOE HaMNpPsIKEHNE SNeMeHTa KECTKOCTM MOXET ObITb onpe-
[eneHO Ha OCHOBaHUM pacyéTa YCTOMYMBOCTM MEPBOro MopsaKka B YNpyroi CTagum ¢
NCNOSb30BAHWEM UYMCTIEHHbBIX PACUETOB.

7.3.2.10 YMeHbLUeHHasa sddeKTUBHaA Nnowagb 3MeMeHTa XECTKOCTU Asred, C
Y4YETOM MNIIOCKON POPMbI NOTEPU YCTOMUMBOCTU, OMNPESENSeTCs Kak:

R
Asrea = disﬁ < A, (7.34)

FO€ Ggoom, — OKUMAIOLLIEE HaMPSPKEHNE BAOIb LIEHTPanbsHOW OCK 3neMeHTa XXeCTKOCTM OT
Harpysku, JEeNCTBYIOLLEN Ha KOHCTPYKLMIO, paccymMTaHHoe Ans addpekTue-
HOrO MNONEePEYHOro CeYeHMS.

Xa — onpeaensetca no 7.3.2.9.

7.3.2.11 Mpwn onpefeneHnn reoMeTpUUECcKUX XapakTepucTuk 3EHEKTUBHOIO Mo-
NepeYHoro ceveHns yMeHbLueHHasn addekTmBHasa nnowanb Asred AOMKHa ObITb Onpe-
feneHa ¢ y4eTOM YMEHbLUEHHON TOMWMHbI freq = tAsred/As AN BCEX 3MNEMEHTOB, BKIHO-
YEeHHbIX B As.

7.3.2.12 lNocnepoBaTensHOCTb NPOBEAEHUS pacqeTa MOMOK TOHKOCTEHHbIX Mpo-
el c aneMeHTamMu }ecTkocTu B BUAE OTrMOOB NpnBeAeHa B npunoxexHun B

7.3.3 Cxarble NNacTUHKA C NPOMEXYTOUYHbIMA 3fIeMeHTaMM XXeCTKOCTU

7.3.3.1 TIpoMEXyTOYHbIE 3MEMEHTbI XXECTKOCTU YCTaHaBnMBatoT B CEpeauHe nna-
CTUHOK, 3aKpenneHHbIX Mo ABYM MPOAOMbHbIM CTOpOHaM. B nonepeyHoe ceveHve npo-
MEXYTOYHOro 3N1eMEeHTa >KECTKOCTU BKITIOYAETCHA CaM 3MEMEHT >XKECTKOCTU 1 MPUMbIKa-
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IOLLME K HEMY Y4aCTKM 3PMEKTUBHBIX YacTen NNacTuHKK bp 1 U bp o, MOKa3aHHbIX Ha pu-
CYHke 7.9.

b1 - r:j g b 2
Bpi i \ Bp,2 -
b /b N
101 el | b2 A bze

A - ﬁ'li

PucyHok 7.9 — MpoMexyToUHbIE 3NEMEHTbI XXECTKOCTU.

7.3.3.2 Npwn pacyeTe NPOMEXYTOUHOro pebpa XKeCTKOCTU onpeaensaeTca Havanb-
Hoe 3(P(PEKTUBHOE CEYEHME BNEMEHTa XKECTKOCTM C MCMOoNb3oBaHNeM 3HEKTUBHON
LUMPUWHBI MNACTUHOK, MPUMBIKAOLLWX Kk pebpy, onpeaensaemMon ¢ y4eToM TOro, 4To ane-
MEHT XXEeCTKOCTU obecrneuvBaeT MorHoe 3alemMneHve K = « n HanpskeHue B pebpe
paeHo Rynlym.

7.3.3.3 HavanbHble 3HaueHus abeKTUBHON LUMPVHBLI D1,e2 U Doe1, MOKa3aHHbIE
Ha p1CyHKe 7.9, LOIDKHBLI ONPEeAENSATLCSA C AONYLLEHWEM, YTO NIOCKNE aneMeHTbl (bp 1) 1
(bp,2) ONepTbI NO ABYM CTOPOHaM (CM. Tabnuuy 7.2).

7.3.3.4 OpdekTuBHaAA nrowagb NONEPEYHOro CEeYeHUA MPOMEXYTOYHOrO dne-
MEHTa XeCTKOCTU As onpeaenseTcs no gopmyne

As=t-(b1e2+ boer + bs), (7.35)
rae bs — LUMPUHA 3rIEMEHTA JKEeCTKOCTM, nokKasaHa Ha pucyHke 7.9.

Mpumevanue — [puHe0OX0AMMOCTH, YUUTLIBAIOTCA 3aKPYINEHUA YINOB.

7.3.3.5 Kputueckoe HanpspkeHWe Gers NOTEPU YCTOMUMBOCTU MPOMEXKYTOUYHOMO
arneMeHTa XeCTKOCTUN onpeaenseTca no dpopmyne:

= 2K (7.36)

o-CT S As ’

rae K — »XecTKOCTb CBSI3W Ha eAWHULY ATUHBI;

Is — MOMEHT MHepLMMN 3PEPEKTUBHOMO CEYEHUA 3NEeMeHTa XECTKOCTK, onpeaeneH-
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HOro no adpeKTMBHOW nnowaan As OTHOCUTENBHO LiEHTpanbHOM ocu a-a ad-
PEKTMBHOIO NONEPEYHOro CeYeHNst (CM. PUCYHOK 7.9).

[ns NpoOMEXyTOUHOro 3fIEMeHTa XKECTKOCTU 3HadeHns koadpduumeHta K MOXHO
onpeaenuTs No popmyne
__ (by+by)EL3

T 4b2p2(1-v2) (7.37)

7.3.3.6 KoahdULMEHT y g CHWKEHUS HeCyLlen CnocoBHOCTM BCneacTBue notepu
YCTOMYMBOCTM (POPMbI CEYEHMA (Mnockas dopma MoTEPU YCTOMUMBOCTU MPOMEXYTOY-
HOro 3remMeHTa XeCTKOCTW) OMPEeAEeNAeTCs B 3aBMCUMOCTW OT 3HAYEHWUS Ocrs (CM.
7.3.2.7).

7.3.3.7 YMeHblUeHHaa addekTvBHas nnowagb 3NEMEHTa XECTKOCTU Agred, Bbl-
3BaHHas NnoTepen yCTOMYMBOCTA (hOPMbI CeveHust (M3rmbHasi hopma noTepu yCTonum-
BOCTW 3NIEMEHTA XECTKOCTUN) ONpeaensieTcs Kak:

R
Agred = Aghs 5~ < A (7.38)

rie Gecom —PeanbHoOe CKMMarLllee HanpskeHne OT Harpy3kn BAONb u,eHTpaanoﬁ ocun
AneMeHTa XeCTKOCTU, pacCuymnTaHHoe ANA SQDQDGKTVIBHOFO nonepevHoro ce-
YeHUA.

7.3.3.8 [Npun onpeaeneHun reoMeTpUYECcKUX XapakTepucTuk apdekTMBHoro nore-
PEYHOro Ce4eHNA NPOMEXYTOUYHOIO 3N1EMEHTA XECTKOCTU YMEHbLUEHHYHO 3¢pheKTUBHYIO
nnowanb Asreq CNEAYET ONPefenaTb C Y4YeTOM YMEHBLUEHHOW TOMWMHBI freq =
tAsrea/As BNA BCEX MEMEHTOB, BKIMOYEHHbIX B Ag.

7.3.3.9 MNocne nposefeHnss nepBoro NpubnmxkeHUsa B pacyeTe nnowaan npome-
XKYTOYHOrO pebpa KeCTKOCTW NPOBOAUTCS BTOPOE NpUbnmkeHue.

7.3.3.10 MocnepoBaTenbHOCTL NPOBEAEHUSA pacdeTa TOHKOCTEHHBLIX Npodunen ¢
MPOMEXYTOUHBIMA 3NEMEHTaMM XECTKOCTU NpUBEAEHA B NpUoxeHun B.

7.4 TpaneumesuaHble ropypoBaHHbIe SIUCTbI C MPOMEXYTOUYHbLIMMU  3rie-
MEHTaMM XeCTKOCTU

7.4.1 O6bwme nonoxeHns

TpeboBaHMs HaCTOALLEro MyHKTa PacnpoCTPaHSIIOTCA Ha TpaneuyeBugHble rod-
PUPOBaHHbIE TCTbI, C NOMIKAMW U CTEHKaMW, UMEIOLLIMMM NMPOMEXYTOYHbIE 3IEMEHTLI
XECTKOCTM.

7.4.2 MNonkn ¢ NPOMEXYTOUYHbLIMU 3fIEMEHTaMM XXKeCTKOCTH

7.4.2.1 Tpn paBHOMEPHOM CXaTun 3pdeKTMBHOE MoMNepeYHoe CeveHne Nonkn ¢
NPOMEXYTOYHBIMUA 3IEMEHTAMUN XECTKOCTU [OIMKHO COCTOATb U3 YMEHbLUEHHOW -
PEKTUBHOMN MNOLLAAN Asred, BKITHOUAIOLLIEN CEYeHUe dieMeHTa JKEeCTKOCTU, U ABYX Mpu-
MbIKaIOLMX NOSIOC WMpUHOM 0,5b¢4# nn 15t, nokasaHHbIX Ha pyucyHke 7.10.

Mpy OOHOM LEHTPanbHOM SIIEMEHTE XECTKOCTU MONMKU KPUTMUYECKOE Hanpshke-
HUE Gers MOTEPU YCTOMYMBOCTU B YNPYroi CTaaun onpeaenseTcs no popmyne
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4,2E Ist3
Ocrs == |5 (7.39)
As 4b3(2bp+3bs)

rae bp — TEOpeTUYECcKas LLMpMHA MIOCKOro SMeMEeHTa, nokasaHHas Ha pucyHke 7.11;

bs —lWMpMHA dneMeHTa JKECTKOCTM, W3MEepeHHass no ero nepumMeTpy
(cM. pucyHok 7.9);

As 1 s — nnowaae NonepeyYHoro CeYeHUs 1 MOMEHT MHEPLIMM CeYeHUs anemeHTa
JKECTKOCTN B COOTBETCTBUM C PUCYHKOM 7.9.

dopmyna (7.39) moxeTr ObITb MCMONb3OBaHa ANA 3NIEMEHTOB KECTKOCTU B BUAE
LUNPOKMX rocpoB (kaHaBOK), Nrockasi YacTb KOTOPbIX YMEHbLUEHA U3 YCNOBUA NOTEpU
MECTHOW YCTOMUMBOCTH, a Ans b, B hopmyne (7.39) 6epetcsa bonbluee n3 3Ha4YeHuii: by
nm 0,25(3b, + by) (cm. pucyHok 7.11). MNoaobHbI MeToa MPUMEHUM ANS NONOK C ABYMSA
WNN HECKOMBKMMW LUMPOKMMU rodbpamu.

I'Ionepeque ceyeHne aAna v
O’Sbe"*_’| H_O’Sbe" pacueTa A, 0’5’32'&#—1 HO’Sb"eﬂ
— I\
|-—15t+|\J|__15t»1 in(i56 05,0 =15t

MonepeyHoe ceueHue ans
pacuera /s

PucyHok 7.10 — BkntoueHre B pebpo >keCTKOCTU NPUMBIKaIOLLMX YHaCTKOB NOMKU

PucyHok 7.11 — Cxxatas nosika ¢ o4HUM, ABYMS UMW HECKOMNbKAMM 3MEMEHTaMM KeCT-
KOCTM

7.42.2Mpy ABYX CUMMETPUYHO PACMOMOXKEHHbIX 3MIEMEHTax >XEeCTKOCTWU MOMKK
KPUTUYECKOE HamnpsbkeHWe Gers MOTEPU YCTOMUMBOCTU B Npeaesnax ynpyrocTn JOmKHO
onpenensTbCs CriefyroLmM oBpasom:

_ 42E Ist3
Ocr,s = Ag Jsbf(3b3—4bm)’ (7.40)

roe be = 2bp'1 + bp,2 + 2bs, b1 = bp,1 + O,5br,

rae bp,1 — TeopeTnyeckas LMPUHA KpaHero niockoro anemeHTa
(cM. pucyHok 7.11);

bp,2 — TeopeTnyeckas LmpuHa cpeaHero nnockoro anemMeHTa

30



CTO 82866678-2-06-2016
(cm. pucyHok 7.11);
b, — obLlan WMprHa anemMeHTa XecTkocTu (CM. pycyHok 7.11);

As 1 Is — nrnowaab NonepeyHoro ce4YeHss 1 MOMEHT MHEPLIMU MOMEePeYHOro ceve-
HUA 3NIEMEHTA XKECTKOCTU (CM. PUCYHOK 7.11).

7.4.2.3 AN HECKONbKNX OANHAKOBbLIX 3IEMEHTOB XXECTKOCTU Ha norike (Tpex unm
Bonee) achdpekTMBHasA NNowasb BCeW Nosku:

Aer = pbef (CM. TABNUUBLI 7.2 N 7.3), (7.41)

rAe p — NOHVDKAOWWIA KOI(PUUMEHT, COOTBETCTBYIOLMIA TMOKOCTU A,, OCHOBAHHOW Ha
HanpspKeHWN NOTepU YCTOMYMBOCTU B YIIPYron CTaguu:

{1 t3 Et?
UCT,S = 1l8E % + 3!6b_g ) (742)

roe /s - oynvuwapru?l MOMEHT UHEPLUUN 3NEMEHTOB XEeCTKOCTW OTHOCUTESIbHO LeHTparnb-
HoW ocu a-a 6ea yyeTa cnaraemoro bt/12;

bo — LUMPUHA NONKM B NPOEKLMU (CM. PUCYHOK 7.11);
be — pasBepHyTas WNpMHa NOnkK (CM. pUCYHOK 7.11).
7.5 CTeHKM rohpoB C 3rieMeHTaMM JKeCTKOCTU B KONU4YecTBe He Gornee ABYyX

7.5.1 OddeKTMBHOE NONEepeYHOe CeYEHEe CTEHKM, KaK NoKasaHo Ha pUCYHKe 7.12,
LOIMKHO BKMHOYaTh:

a) NMONOCY LUNMPUHON Sefr1, MPUMBIKAIOLLIYIO K CKaTOW MNOJIKE,

6) ymeHbLUeHHY0 3bEKTMBHYIO NNOWaAb As ey K&XAOMO N3 3NIEMEHTOB XXECTKO-
CTW Ha CTeHKe, NPV Nx Konnyectse He bonee AByX;

B) NPUMbIKAIOLLIYIO K LIEHTpanbHON 0cu 3hHEKTUBHOIO CeYeHMs NMomocy LUMPUHON
Sefi.n,

I) PacTaHYTYH YacTb CTEHKM.

7.5.2 OdpdbexTrBHAS NnoLLaab 3NEMEHTOB KECTKOCTM ONPEAEnseTca Creayowym
obpasom:

- AN OAHOro 3nNeMeHTa XEeCTKOCTU UK AN SNeMEHTa KEeCTKOCTU, BnkanLLero K
CXaTow nonke:

Asa=t- (Sefr2 + Seff3 + Ssa); (7.43)
- ANS BTOPOro 3NeMeHTa XECTKOCTU:
Asp = t- (Sefra + Seffs + Ssb), (7.44)
rAe PasMepbl Seff1, ..., Seffn, Ssa NI Ssp MOKA3aHBI HA PUCYHKE 7.12.

7.5.3 lNepBoHavanbHoe MONoXeHWe 3MEKTUBHON HEWTpanbHOW Ocu criegyet
onpeaensTb, Ucnonbaya aMMEKTUBHbIE CEYEHUS FOPU3OHTasIbHBIX MOJSIOK, WM MOMHOe
nonepeyHoe cedeHme CTeHok. B aTom cnyyae GasoBas ahdekTUBHAS WMPUHA CTEHKU
Seff,0 ONIpefensieTcsa no popmyne
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Serro = 0,76t |——, (7.45)

YmCcom

FA€ Ocom — HaMpsHXKEHWE B CKaToW nomnke npy AOCTWKEHUN CeYeHneM npeaena Hecyllen
CrocoBHoCTH.

7.5.4 Ecnn cTeHKa HeyCToMYMBa, (0pom>0cr), TO PA3MEPbI OT Sefr1 [0 Sen, ONPELE-
NSOTCA creayowmm obpasom:

Seff1 = Seff0; (7.46)
Seft2 = (1 + 0,5h4/€0)Serro; (7.47)
Setr3 = [1 + 0,5(ha + hsa)l€c]Sero; (7.48)
Sefta = (1 + 0,5hp/€c)Sefr0; (7.49)
Sefr5 = [1 + 0,5(hp + hsp)lec]Sefro; (7.50)
Seftn = 1,9Sefr0, (7.51)

roe ec — paccrosiHue oT 3PPEKTUBHON LIEHTPaNbHOM OCU 4O HENTPAnbHOW MVHUKN CxKa-
TOW NOMKM (CM. PUCYHOK 7.12);

ha, hp, hsa N hsp — pa3mephbl, NokasaHHbIE Ha PUCYHKe 7.12.

7.5.5 Paamepsbl Sef1, ..., Sefrn M3HAYANLHO OMpenenaroTes no 7.5.4, a aatem, ecnu
paccMaTpuBaeMbli NMIOCKUA INEMEHT YCTONYMB (Oom< Ocr), OHWU KOPPEKTUPYIOTCSH C
Y4YETOM CriefyroLmnX NONOXKEHWI:

- NS CTEeHKN Be3 3NeMEHTOB XECTKOCTUN, €CIN Sef1 + Sefin > Sp U BCA CTEHKA YCTOM-
uMBa, TO B 3P PEKTUBHYIO NNOLLAAL CTEHKWN BKHOYaKT:

Seft1 = 0,480, (7.52)
Seftn = 0,650, (7.53)

- ANSl CTEHKW, YCUSIEHHON 3NIEMEHTOM XECTKOCTW, €CMN Sef1 + Sefo = Sa U YaCTb
CTEHKN S, YCTONYMBA, TO B 3¢pDEKTUBHYIO NNoLwaib CTEHKU BKMAHOYALOT:

Sa

Serf1 = —2+0'5ha/e ; (7.54)
1+o,5ha/ c
Seff,z = Saﬁ%; (755)

- NS CTEHKM C OAHUM 3MEMEHTOM >KECTKOCTM, €CIMN Seff3 + Seff > Sp U YaCTb CTEH-
KW Sp YCTOMUYMBA, TO B 3 EKTUBHYIO NNOLLAAL CTEHKU BKNHOYAIOT:

0,5(ha+hsg)
_ [1+ /eC] .
Seff.3 = Sn ) 08 Mathe),_ (7.56)
’ (o

_ 1,5s, .
Seffm = - 05(athsg) /. (7.57)
’ C
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- ANA CTEeHKWN C ABYMS 3NIEMEeHTaMM KECTKOCTH:
@) €CIV Sefr3 + Seff4 = Sp N HACTb CTEHKU Sp YCTOMYMBA, TO B 3PDEKTUBHYHO NnoLlasb
CTEHKM BKIHOYaloT:

1+0;5(ha+hsa)/ec]

Seff3 = Sp 2,0+0'5(ha+hm+hb)/ec ) (758)
h
1+0,5 b/
Seff'n = 2 0+0'5(ha+hsa':hb)/e ; (759)
’ c

6) €Cnun Sefrs + Seffn > Sp U YaCTb CTEHKU S, YCTOMYMBA, TO B 3PEKTUBHYIO NnoLaab
CTEHKW BKMHOYaHoT:

1+0.5(hb +hsb)/eC]

Seff,5 = Sn 25+0.5(hb+hsb)/e ’ (760)
’ c
_ 1,55
Seffm = 2 5+0,5(hb+hsb)/e (7.61)
' c

7.5.6 1N OAMHOYHOrO 3aNEeMEHTAa XeCTKOCTU UNn ANSA dNeMeHTa XecTkocTtu, 6nu-
XaWWero K CXKaTou Morke, B CTEHKE C [ABYMS 3M1EMEHTaMMU XXECTKOCTU KPUTUYECKOoe
HaNpsPXKEHNEe NOTEPU YCTOMYNBOCTU Gersa B YNPYTOW CTaaumM cnepyeTt onpeaensatb Mo
dopmyne

- _ 10,5E{I5t3s,
crsa AsaSz(51—52)"

(7.62)
roe s; NpMHUMaeTCs:
- ANng OAMHOYHOro snemMmeHTa »XeCTKOCT.
$1=0,9 - (Sa + Ssa + So); (7.63)

- ANSA 3MNeMeHTa XecTKoCTU, Onmkanwero K CXaTon MOJKe, B CTEHKE C ABYMS
3NIeMEHTaMM XECTKOCTMU:

S1 = Sa + Ssa + Sb + 0,5 . (Ssb + Sc), (764)
SZ = S1 - Sa - 0,5Ssa, (765)
roe s — pasmep, nokasaH Ha pucyHke 7.12;

Is — MOMEHT MHEPLMM NOMNEPEYHOrO CEYEHUS MIEMEHTA XXECTKOCTU, BKIHOYAIOLLEro
LUMPWHY BbICTYMNa No 0BpasytoLLen Ssp M ABa NPUMbIKAOWMX y4acTka CTEHKN LUMPUHOM
Seff1 K@XAbIA, OTHOCUTENBHO COBCTBEHHOWN LIEHTPanbHOW OCW, NapannensHOW NiocKoCTM
3M1EMEHTOB CTEHKM (CM. PUCYHOK 7.12).

I'Ile onpegeneHnn1 /s BOBMOXHOE pasfmyume yKrIoHOB MNOCKMX 3NEMEHTOB CTEHKM Mo
obe CTOPOHbI OT anemMeHTa XeCTKOCTU MOXHO He YYUTbIBaTb.

7.5.7 Ins 04NHOYHOroO CXaToro 3fIEMEHTA XXECTKOCTU UM ANSA 3NIEMEHTA XECTKO-
CTW, OnvKamLero K CKaTon MONKe, B CTEHKE C ABYMS SNEMeHTaMM XXeCTKOCTU addek-
TUBHAasA NNowWanb Asa req ONPEAENAETCH Criegytowm obpasom:
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— XdAsa
Asa,red - 1_% (7.66)

ec
7.5.8 ECnv NOMKN He yCWUMEHbl 3NeMEHTaMM XECTKOCTU, TO 3HAYEHUS MOHWXKaK0-
Lero koaduumeHTa yq cneayeT onpeaensts, UCNomMb3ysa Gess U METOAUKY, NpUBE-
AeHHyto B 7.3.2.9.

7.5.9 Mpn ycuneHnn nomnok 3neMeHTamMm XKeCTKOCTU 3HAYEHUS MOHWKAIOLLEro KO-
apduumeHTa %4 cneayeT onpeaensite N0 MeToauke, NnpueeaeHHon B 7.3.2.7.

7.5.10 ns oAWMHOYHOrO PacTsSHYTOro 3fieMeHTa XeCTKOCTU Nnowaib ceYvyeHus
crnepyeT nNpuHUMaTh PaBHOM As,.

7.5.11 Qna CTEHOK C ABYMSI 3NIEMEHTaMWM XECTKOCTU 3ddekTMBHAsA nnowanb
Asb red BNA BTOPOrO 3M€MEHTA }KECTKOCTM AOIMKHA NPUHUMATLCA PaBHON Asgp.

7.5.12 [Mpn onpepeneHnn reoMeTPUIECKUX XapakTepucTuk 3PGEKTUBHOMO cede-
HWS 3ddekTMBHaA nnowanb Ass req AOMMKHA ObITb ONpeeneHa ¢ y4eTomM yMeHbLEHHOM
TONWMHBI treg = Yot ANA BCEX 3NIEMEHTOB, BKIMIOYEHHBIX B Asg,.

7.5.13 ['eoMeTPUYECKME XaPaKTEPUCTUKM SPAEKTUBHOIO MNOMEPEYHOro CeYeHUs
3NIEMEHTOB XXECTKOCTU MPU pacyeTe Mo BTOPOMY MpefenbHOMY COCTOSHUIO [OMKHbI
ONpeaensiTeCs C Y4€TOM pacqHETHON TOMNLLUHBI {.

7.6 N'ocppupoBaHHbIe NUCTBLI C 3FIEMEHTaMM XXECTKOCTH
Ha Nosikax n CTeHKax

Ons rodprpoBaHHbIX JIMCTOB C MPOMEXYTOUHBIMU 3MIEMEHTaMM KECTKOCTU Ha
nomnkax 1 cTeHkax (CM. pUCyHkn 7.14 1 7.15) B3ammoaencTeue mexay notepen ycTou-
YMBOCTM POPMbI CeveHUs (nnockas hopma NoTepn YyCTONYMBOCTU SNEMEHTOB KECTKO-
CTW MOSICa U CTEHKW) CreayeT yYnTbiBaTb C WUCMONb30BaHWEM YTOYHEHHOIO 3Ha4YeHUA
KPUTUYECKOTO HampsiKEHUS! Gormod 4NA 060MX TUMOB 3NEMEHTOB XECTKOCTU B Ynpyron
cTagum paboTsl, onpegeneHHoe no opmyre

Jers (7.67)

Ocrmod = .
ocr,s
1+ f—=
<ﬁsl7cr,sa)
rO€ Gers — KPUTUYECKOE HampsKeHWe B yrpyron CTaaun AN NPOMEXYTOYHOro aneMeHTa
YKECTKOCTU MONKWU, cM. 7.4.2.2 AN nonkM C OQHUM 3reMeHToM unn 7.4.2.3 —
4TS NOMNKM € ABYMS1 3NEMEHTaMM XKECTKOCTY;

Gorsa — KPUTMYECKOE HaMpsiKeHWe B yMpyrol Ctagnv Ans OAVHOYHOMO 3nemeHTa
HKECTKOCTU CTEHKWN UMW 3NEMEHTA XECTKOCTU, BrivbkalLiero K SxaTon nonke, B
CTEHKE C ABYMS 3NIEMEHTaMM XXeCTKOCTU (M. 7.5.6);

As — 3P deKTUBHAsA NMoLLaAbL CEYEHNs MPOMEXYTOYHOIO 3IIEMEHTa XEeCTKOCTU non-
Ku;

Asa — 9deKTMBHAA MMoLab CeYeHUs MPOMEXYTOUHOrO SIEMEHTa >XECTKOCTU
CTEHKM;

Bs =1 —(ha + 0,5h4s) e, — ANa narnbaemoro npodmns;
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Bs =1 — ANA UeHTpaneHO cxaToro Npoduns.

s

s, ;'iﬂef,z,
)\\{, r
ﬁéﬂs'

Monepeysoe ceverie
Anfonpegensring As

Honepesnos cevenne
ana‘onpeaeneina ks

PucyHoK 7.14 — QnemMeHTbl )eCTKOCTU CTEHOK ANs TpaneLumeBuaHbIX ropprpoBaHHbIX
nmcToB

A ]
eﬂ
Sefn [‘l'
- - ¥ef
!
| " !
[y »

PucyHok 7.15 — TpaneuneBnaHbI rodprUpPOBaHHbBIA NUCT C 3NeMEHTaMM XXECTKOCTM Ha
nonkax u CTeHKax

7.7 MpepenbHble COCTOSIHUSA NEPBOM rPynnbI
7.7.1 O6Wwme nonoxeHuns

|_|pI/I onpeneneHnn Hecyu_\eﬁ cnocobHocTH nonepe4yHoro ce4yeHnAa BMeCTo pacyeTta
Ha MpPO4YHOCTb NO nNpeAenbHbIM COCTOAHUAM MPU NMPOEKTUPOBaHMMU A0MNyCcKaeTca WUcC-
nonb3oBaHWe pe3ynbTartoB 3KCNepUuMeHTanbHbIX MccneLoBaHNn.
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MpumeyaHune -TlpoekTupoBaHWe, OCHOBAHHOE Ha pe3ynbTaTax 3KCMEepPUMEHTAaNbHbIX UC-
crneaoBaHui, NPeANOYTUTENbHO ANA OLEHKN HECYLUeW CNOCOBHOCTU CeYEeHUd ¢ OTHOCUTENBHO BbICOKMM
OTHOLUEeHueMm bp/f MpU UCKPUBAEHUAX CTEHKM UMK NPKN y4ETE BNNAHUA caBura.

Mpu BLINOSIHEHUN PacYETOB BNUSIHUE MECTHOW NOTEPU YCTOWYMBOCTM 3M1EMEHTOB
OOMKHO yYUTLIBATBCA MYTEM MCMONb30BAHNA FEOMETPUYECKUX XapakTepucTuK addek-
TUBHOIO CEYEHWs, ONPeAensaeMoro CornacHo ykasaHuam pasgenos 7.3 — 7.6.

7.7.2 dneMeHTbI LIeHTParnbHO pPacTAHYTbIE U CXKaTble

7.7.2.1 PacuyeTHyI0 HecyLylo cnocoBHOCTL NOMEPEYHOro CeYeHMs MO NPOYHOCTU
npu oceBoM pacTskeHun N cneayeT onpeaenaTs No dopmyne

N

e S (7.68)

7.7.2.2 PacyeT Ha NpOYHOCTb MPY LIEHTPanNbHOM CXaTun CTEPXKHEWN BbINONHAETCA
no gpopmyne, ecnu adhdeKkTMBHasA NroLanb HETTO Agr, NPOMUNA MEHbLLIE, YeM NonHas

nnowaab nonepevyHoro cevYeHNd HETTO Agn,Z
N
(7.69)

AefnRyYc -

7.7.2.3 Ecnu ueHTp TKecTU 3dEKTUBHOMO NOMEepEeyYHOro CeYeHs He conagaeT
C LIEHTPOM TSKECTU MOSIHOMO CEYEHUs], TO CNeAYeT yuuTbiBaTb MOMEHT OT CMELLEHUS
€N, (xy) LEHTPanbHbIX OCEN X-X W Y-y OTHOCMTENbHO NONOXEHUA OCK AeUCTBUS CUMbI (CM.
pucyHok 7.16).

JononHuTensHble MOMeHTbl AMy, 1 AM;, OT CMeLLeHNs LeHTpanbHbIX OCei onpe-
LensoT cneayowym obpasom:

AM, = N-eyy (7.70)
AM, = N-ey, (7.71)
TAE enx U eny — CMELLEHNE LIEHTPANBHbIX OCEN y-y U Z-Z OTHOCUTEIbHO OCEBbIX YCUIUIA.
JonyckaeTca He y4nTbIBaTb SKCLEHTPUCUTET B CMIEAYHOLLMX CryYasnX:

— €Cnu SKCUEHTpUcnTeT MeHblue 1,5 % pasmepa ceveHVs B HanpasneHUn 3KC-
LieHTp1CUTETS;

— ©CNW y4yeT 3KCUEHTpUCUTETa NPUBOAUT K Bonee GnaronpuaTHOMYy pesyneTary
npuv onpeeneHnn HanpseKeHWA.

N ]
SRS B B S

MonHoe O dekTnBHOE
rnonepeyHoe cevyeHne rornepeYHoe ceyeHune

PrcyHok 7.16 — OdpdpekTuBHOE nonepeyHoe ceveHne npu cxatum
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7.7.2.4 Pac4yéTt Ha NpOYHOCTb CEYEHMI B MECTax KPenneHns pacTaHyThbIX dNemMeH-
TOB M3 OAMHOYHbIX YrONKOB, MPUKPENNAeMbiXx OfHOW nonkon Gontamwn vnun apyrumu
HarenbHbIMU KPENNEeHNSIMN U OAWMHOYHOIO PacTSHYTOrO yronka ¢ NpeaenoM Tekyy4ecTn
Ao 380 H/MM? cremyeT paccuuTbiBaTb B COOTBETCTBUAM C TpeBobaHmsmu 7.1.2
CIM 16.13330, c 3ameHon B hopmyne (6)
Yu

M. 7.72
Aef,nRu Y1 ( )

A
rA€ ¥Ye1 = (a;l =+ az) B
efn
Agpn — 3DhEKTUBHAN NMOLWAAL Yronka HETTO;

Apq — YaCTb CEYEHUNS NPUKPENTISIEMON MOSKA YroNka MexXay Kpaem OTBepCTUS U ne-
pom,

ay,a; B —npuHuMatotes no tTabnuue 6 CIM 16.13330.

7.7.2.5 BeTBU COCTaBHbIX CTEPXHEN Ha PaCYETHOW ANMHE PaBHOW PacCTOSHWUIO
Mexay nraHkamy AOIPKHbI ObiTb NPOBEPEHbI KPYTUMBHYIO U U3MMBHO-KPYTUIBHYIO Pop-
Mbl MOTEPU YCTONYMBOCTW.

7.7.2.6 PacyéT COCTaBHbIX CeYEeHUN K3 Yronkos LBennepo,C-o6pasHblx,
Z-06pasHbix U Z-06pasHbIx NPohunen, COeAMHEHHbIX BMNOTHYIO UMW Yepe3 NPoKnagku
crnepyeT BbIMNOMHATbL KaK CMIOWHOCTEHYATLIX MPWU  YCNOBUM, YTO YYacTKM Mexay
ToYKaMu coeanHeHnn He npe.biwaroT 30ier, ANS OKaTbIX 3nemeHToB 1 60igr ANA pacTa-
HYTbIX, NPV YCNOBUM NPOBEPKN BETBEW Ha U3MMBHO-KPYTUIBbHYHO (hOPMY NOTEPU YCTOR-
UYMBOCTU C YYETOM PaCLIEHTPOBKW, HA PACYETHOW ANUHE BETBU PaBHOW PAaCCTOSHUIO
MeXay nraHKamu UNn yanamm peLuéTku.

7.7.2.7 PacuéT pacnopok, yMEHbLLAKWMX PACUYETHYIO ANMHY CKaTbIX 3MEMEHTOB,
criegyeT BbIMOMHATE Ha yCUNMe paBHOE YCMOBHOW MOMEPEYHON CUNE B OCHOBHOM CXa-
TOM 3feMeHTe no opmyne 7.73.

E\N
Qu =7V 7.15-107¢ (2330 - —)—; (7.73)
Ry 17

rae N — nonHoe npoAorbHOe YCUnmne B CKBO3HOM CTEPXKHE;
@ — KO3(PPULIEHT YCTONUMBOCTU MPU LIEHTPASIBHOM CKATUM COCTABHOTO CTEPXKHS.
7.7.3 PacueTt aneMeHTOB npu usrnbe

7.7.3.1 PacyeTHasi Hecyllasi cnocoBHOCTb MonepeYHoro ceveHus no usrmbarowemy
MOMeHTY My OTHOCUTENBbHO OAHOM W3 rMaBHBIX OCEN ornpeaenseTca crneayowmm obpa-
30M:

— €Cnv MOMEHT COnpOTMBNEHUs 3PEKTUBHOrO ceveHus Wi o MeHbLLe, YeM MO-
MEHT COMPOTUBIIEHNS MOSHOIO ynpyroro ceveHnsa Wi,

Me <1, (7.74)

Wxe f Rny‘ -
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— €CIN MOMEHT COMPOTUBNEHNA 9DEKTUBHOIO ceueHns Wer paBeH MOMEHTY Co-
MPOTUBNEHWUS MOMHOrO ynNpyroro ceveHns W (W)

My
Wx,minRch =1 (775)
I'IpM narnbe B ABYX MaBHbIX NNIOCKOCTAX:
My M g (7.76)

WxRyYe = WyRyYe —
dopmMynbl 7.75 1 7.76 NPUMEHUMBI NPY COBNIOAEHNN CIEAYIOLLMX YCIOBUIA:

a) KOHCTPYKTUBHBIA 3MEMEHT HE NOABEPKEH KPYYEHUIO UM KPYTUILHON, N3rnbHo-
KPYTUNBbHON popMam NoTepy YCTOWYMBOCTU, UMM NMOCKON (dOpMe NoTepu yCTONUMBO-
CTU n3ruba;

6) yron ¢ mexay CTeHKOW 1 nonkon npodunsa Gonee 60 °.

1 B

1
- 2

(I I—

[MonHoe nonepeyHoe ceve- OdpekTrBHOE Nonepey
HWe HOe ceyeHve
PucyHok 7.17 — SddekTvBHOE nonepeyHoe ceyveHne AnNsa onpeaeneHns
npeaensHoOro narnbatoLLlero MoMeHTa

7.7.3.2 OpdPeKTMBHBI MOMEHT CONPOTMBNEHNA Wer , HOMKEH onpeaensaTbca Ha
OCHOBE 3(PPEKTMBHOIO NMONEPEYHOrO CEYEHUS, UCMbITLIBAOLLIEro U3rnG TONBLKO OTHOCK-
TEnNbHO TOW rMaBHOW OCKU, OTHOCUTENBbHO KOTOPOW MPOUCXOLAUT U3rMb CTEPXHS.

Mpumeyvanue — [lonyckaeTcs OTHOLIEHUE y = o/o; Npu onpeaeneHun Wy, ncnonbayemoe

ans onpeaenenus adeKTUBHBIX YHaCTKOB CTEHKU, ONpPeaensiTb ¢ UCMOSNb30BAHUEM CEYEHUs], COCTORA-
Lero 13 achpeKTMBHOI NIOLLAAMU CXKATON NONKM U NOJHOM NAOLLAAU CTEHKN (PUCYHOK 7.17).

7.7.4 CoBMecTHOe AencTBUe n3rnba n npoAonbLHON CUNbl

7.7.4.1 Tlpn COBMECTHOM AENCTBUM U3rMBaroLLMX MOMEHTOB U MPOAOILHOW CXU-
Marole Cunbl U OTCYTCTBUM MOMEPEYHOM CUIMbl, AOIMKHO BbINOMNHATECA Crieaytouee
ycnoswe:
N M, + Ney » + M, + Ney
Aef Ry Wef.ny WeryRy

<1 (7.77)

rae A« — addekTuBHas nnowagb NONEPeYHOro CeYeHNs Npu 4eNCTBUN PaBHOMEPHOMO
oxatus;

Wt x () — MMHUMarbHbI MOMEHT COMPOTUBNEHNS (COOTBETCTBYIOLMIA BOMOKHaM C
MakCUMarnbHbIMA YNPYrMMU HanpspkeHaMn) aPEeKTUMBHOMO NonepeYHoro ce-
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YEHWSI OTHOCUTENBHO COOTBETCTBYHOLLIEN OCH;

en,xy) — CMELLUEHME LieHTPpanbHbIX OCeA X-X W Y-y OTHOCUTESBHO MONOXEHNS OCK
AencTeuga cunel, cm. 7.7.2.3.

MpumeyvaHune — 3Hakn Negg, Mgy, M, cq U AM; = Nggeyj NPUHUMAIOTCA B 3aBUCMMOCTU OT CO-
YyeTaHusA COOTBETCTBYHOLLMX HOPMarbHbIX HANPSHKEHUN NpY BO3AEWCTBUN BHELLHEN HArpPy3Kku.

7.7.5 CoBmecTHOe aelcTBUE NPOAOSILHOW, NMOMEepPevYHon cunbl U usrubato-
WUX MOMEHTOB

Jns nonepeyHbIX CeYEHUA NPy COBMECTHOM AEeNCTBUN oceBon cunbl N, narmubato-
ero MomeHTa M n nonepeyHor cunbl Q BRUSIHME NOCNEAHEN CUIMbl HE YYUTLIBAETCS,
ecrim Q<0,5Qy. MNMpu 3HayeHunM nonepeyvHon curnbl Gonee NONOBWHLI NPeAenbHOro
3Ha4eHUst NPV COBMECTHOM AEACTBMM MOMEHTA U MONEPEYHON CUMbl PacCHETHOE 3Haue-
HWe HecyLlen CrocoBHOCTU MOMEPEYHOro CeYeHust cnepyeT onpeaensatb no yMeHb-
LLIEHHOMY 3HA4YEHWUIO PacYETHOrO CONPOTUBIEHUS:

(1—po)Ry; (7.78)

rae po = (% - 1)2

7.7.6 PacuéTt Ha nonepeuHyro cuny

7.7.6.1 PacueT 6anoyHbIX KOHCTPYKLMIA Ha MOMEPEYHYIO CUIy BELETCS B 30HaX y
KparHMX OMop W B 30HAX Hafj NMPOMEXYTOUHBIMW OrnopamMu B HepaspesHbiX 6anouHbIX
cUcTemax, rae nonepeyHble CUMbl OKasbiBalT CYLLECTBEHHOE BMMSHWE Ha HECYyLLyHo
cnocobHOCTL CTEeHOK Banok, 0coBeHHO B 30HaX NPOMEXKYTOUHbIX ONOP, rAe MakcuMarb-

Has nornepeYHasi cuna CoYeTaeTcsa CO 3HaYUTENbHBIM U3rnbarowmM MOMEHTOM U B OT-
JernbHbIX Cry4yasix ¢ MPOLONbHON CUMON.

HecyLlas cnocoBbHOCTL NONepeyYHoro ceYeHnst OT AeNCTBUS NonepeyHon cunbl Q
onpegenseTcs no dopmyre

Q, = Ylwks (7.79)

sina

roe Rs— pacyeTHOe HanpsikeHue npu CABUre, yuuTbiBalOLLEe MOTEPH YCTOMUMBOCTU
CTEHKW, NpmBefeHHoe B Tabnuue 7.4;

h,, — BbICOTa CTEHKM MEXAY CPEANHHBIMU MNOCKOCTAMM MOMOK;
O — Yron HaknoHa CTEeHKM OTHOCUTENbHO MOSIOK.

Tabnuua 7.4- PacuyeTHble HanpskeHus Rs npu capure

YcnoBHas rubkocTtb CteHka Oe3 sanemeHTa CTeHKa ¢ aneMeHToMm
CTEHKU YECTKOCTWN Ha onope YKECTKOCTU Ha onope*
w < 0,83 0,58 Ry 0,58 Ry
0,83 < 4, < 1,40 0,48R, /A, 048R, /4,
Ay = 1,40 0,67 R, /A% 0,48R, /A,

*3neMeHTbI XECTKOCTU Ha ornope, Takue Kak pebpa »XecTKoCTU, YCTAaHOBNEHHbIE ANS NPeaoTBpaLle-
HUAA UCKPUBMEHWI CTEHKM M PacCUMTAHHbBIE HA BOCNPUATHE OMOPHOM peaKkuui.
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7.7.6.2 YcnosHas rMOKOCTb CTEHKM OMpefenseTca crneayroLmm o6pasom:

- ANnsi cTeHok 6e3 NPOAONbHbLIX 3NEMEHTOB XXECTKOCTU:

5 _ Sw Ry
Aw = 0,346 T\ﬁ_y' (7.80)

- ANnA CTeHOK C Npoa0JIbHbIMW dNEMEeHTaMM XEeCTKOCTU:

- 5,34R -
Ay = 0,34657‘1 ’Tgy HO He Menee 7, = 0,346 \/% (7.81)

1,
2,10 (Zs_f) 3

t 1

rae k, = 534+

Is — MOMEHT WHEpLMU CeuveHUst OTAENbHOro npoAONBHOro anemMeHTa XeCTKOCTH,
onpepeneHHoro, OTHOCUTENLHO OCKU a-a, I'IpOXO,El,FlLI.{el;'I yepes UeHTP TaKecTu
cedeHna pe6pa, napannenbHO NNOCKOCTU CTEHKN,

Sq — 00LWAan HAKNOHHASA BbICOTa CTEHKW (MPW HANMYMU HAKNOHA), BKNKOYAA NepUMeTp
NpoAosibHOro pebpa »ecTKOCTM NO 0CEBON NUHWW,

Sw — HAKNOHHasA BbiCOTa CTEHKN,
Sp — HaKnoHHasA BbiCoTa HanbonbLLEro NNOCKOro y4yacTtka CTEHKW.

7.7.7 KpyuyeHue

7.7.7.1 Tpn NPOEKTUPOBAHMM CTarnbHbIX KOHCTPYKUMIA U3 TOHKOCTEHHbIX Npodu-
nen pekoMeHAYETCH NCKMHYaTh KpyyYeHMe nonepeyHbIX CEHEHWIN SNEMEHTOB KOHCTPYK-
TMBHBIMW MEPOMPUATUSAMU UMW JenaTh ero MUHUManbHO BO3MOXHbIM AMA paccMmaTpu-
BaeMOWN pacyYeTHOWN CXeMbl.

7.7.7.2 KacatenbHble HanpspkeHWs OT MOMePeYHbIX CWM, KacartelbHble Hanps-
XeHns oT cBoBOAHOro Kpy4eHWs, HopmarbHble W KacaTellbHble HamnpsikeHus OT CTec-
HEHHOrO KpyYeHWsi ONpPeaenstoTca C UCMONb30BaHNEM reOMETPUYECKUX XapaKkTepuCTuK
MOSHOro ceyeHusi. B nonepeyHbix cedeHnsx, NOABEPXKEHHbIX KDYHEHWIO, A0KHbI ObITb
BbINOMHEHb! CNEAYIOLLIME YCIIOBUS:

Oer < VeRy; (7.82)
Tor < VeRs (7.83)

Jou 2+ 31,2 S L1veRy (7.84)

rage o, — pac4eTHoe CyMMapHOe HopmanbHOe HanpsXeHne, paccynTaHHoe Ans CooT-
BETCTBYHOLLEro paccMarpmsaemoro 3hhEeKTMBHOIO NOMNepeyHOro ceveHuss;
Tty — PACHETHOE CyMMapHoe kacaTenpHoe Hanps»XeHne, paccyntaHHoe Ansg non-
HOro nonepeYHoro ce4eHus.

CyMMapHoe HOpManbHoe Haonl)KeHVIe Gtot,r U CyMMapHoe KacaTenbHoe Hanpsxe-
HUE Tiot r ONPEASNATCA NO cbopMynam:
Ototr = Ony + Oyyr + Tmxr + Oy (7.85)
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Ttotr = Toyr t Toxr T Ter + Tws (7.86)

rne ouys — HOPManeHoe HanpsikeHne ot uarnbaroLiero momenta M, g4 (onpepensieTcs
Ans 3 DEKTUBHOrO NONEPEYHOro CEYEHUS);

Gmxr — HOPMarnbeHoe HanpshkeHne oT usrubatowero momeHta M;e4 (Onpenensetcs
Ans 3 PHEKTUBHOrO NONEPEYHOro CEYEHUS);

6N, — HOPMarnsHoe HanpshkeHue oT oceBol cunbl Ny (onpepenseTca ans addek-
TUBHOrO MOMEPeYHOro ceveHus);

Gw,r — HOPMarbHbIe HanpshkeHUs OT AennaHaumm (onpefenseTca Ans nonHoro no-
MepeyYHoro ceveHns);

Tqy,— CABUraloLLee HanpshkeHue OT MOMepeyHon cunbl Vyeq (ONpepensieTcs ans
MOMHOrO NMOMNePEeYHOro CeYeHUs);

Toxs— COBUralolLiee HanpshkeHne OT MorepeyHon cunbl Voeq (Onpepensetca ans
MOIHOrO MOMEPEYHOro CeyeHusl);

1t — KacaTenbHoe HanpshkeHue oT cBoOOAHOro KpyyeHus (onpeaenseTcsa Ans non-
HOro MOMNEepPeYHOro ceyeHns);

Tw,r— KaCaTenbHOE HanpsbkeHmne oT AennaHaunn (onpep,enﬂeTc;l AnNA NONHOro no-
nepe4yHoro ceyeHuns).

7.7.8 PacuyéT Ha yCTOMUMBOCTb LICEHTPASIbHO CXaTbIX CTEPXKHEN
7.7.8.1 PacyeT Ha yCTOMYMBOCTb LIEHTPanNbHO-CXaTbIX CTEPKHEN CMIOLHOro ce-
yeHWs cneayeT NpoBOAUTL Mo PopMyre

N

N < (7.87)
PAerRyYc

roe ¢ — KOSquJI/ILWIeHT yCTOI;I‘-IVIBOCTI/I Nnpuv UeHTparnbHOM CXaTtumn, NnpuHAmMaeTCcAa B 3aBu-

CMMOCTW OT npuBe&HHOM rmbkocT A no CM 16.13330 (7.1.3 unu Tabnuua
0.1 npynoxenns [, TN ce4eHnsi B COOTBETCTBUM C Aa@HHbIMU Tabnuupl 7.5):

- l RyA
A= |Brher, (7.88)
lef EAg

ief — PAANYC MHEPLMM SDDEKTMBHOTO CeueHns, BpyTTo.

rae l,y — pacyeTHas AnmHa CTePXHS,

[ns 3NeMeHTOB HECUMMETPUYHBIX CEYEHUW CReayeT yuuTbiBaTbe AONOSHWUTENb-
HbIi MOMEHT AM = Ney, BbI3BaHHbBIN 3KCLIEHTPUCUTETOM LIEHTpansHoW ocu addexkTus-
HOrO CEeYEHMsl, CM. PUCYHOK 7.16, a COBMECTHOe AeNCTBME OCEBOW CUMbl U MOMEHTa
cnepyet npyHumartb no 7.7.10.3.

7.7.8.2 [N 3NeMEeHTOB M3 OTKPbITbIX KOCOCUMMETPUYHBLIX MONEPeYHbIX CeYeHUn
(Hanpumep, Z-0bpasHbix C OAWHAKOBLIMU MOSIKAMKW) KPOME MPOBEPKUN YCTONHUBOCTU
npoAonbHOro u3rmba CTepXeHb crnefyeT MpOoBEPSATe HA KPYTUMbHYH OopMy noTepu
YCTONYMBOCTHU:
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- OTKPbITbIE CEYEHUS C OLHOM OCbK CUMMETPUM (pUcyHOK 7.18) cnegyeT npose-
PSiTb Ha M3rMBHO-KPYTUIBHYH (OOPMY MOTEPU YCTOUNYMBOCTH,

- OTKPbITbIE CEYEHNA C HECUMMETPUYHOM (POPMOK MOMEPEYHOro CeYeHus cnegy-
€T NpoBepsTb U3 YCNOBWS NMOTEPWN YCTONYMBOCTW MO KPYTUIbHOW hopme unu narnbHo-
KpYTUNBHOM POPMbI MOTEPU YCTOMYMBOCTM, KOTOpasi MOXET ObITb MEHbLUE, YeM Hecy-
Lwast crnocobHOCTb aneMeHTa U3 YCroBWUS NoTepy Mockor opMbl YCTOAHMBOCTH.

PacyeTHyt0 HecyLuyto cnocoBHoCTb N 13 yCroBUSt MOTEPU YCTOWYUBOCTU MO KPY-
TUMBHOW UNU U3TMBHO-KPYTUIBHOM (hOpME CrieayeT ornpeaensTe B COOTBETCTBUM C
778117784

/ﬁ%/%
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PucyHok 7.18 — lNonepeyHble ceveHns, npeapacnonoXeHHbIE K 3rmbHo-
KpyTUIbHoOM hopMe noTepu yCTONYNBOCTH

7.7.8.3 Kputnueckyto cuny Ne, 7 ANS M3rMBHO-KPYTUIBHON (hOPMbI NMOTEPU YCTON-
4YMBOCTU B YMpPYrod cTtagum cBOOOAHO OMEPTOro CTEePXHA CneayeT onpefenaTb no
dopmyne

1 m2Ely
Norr = 7| Gle + = )3 (7.89)
o T

§=iZ+iZ+x5+y
rae G — Moaynb caBura;
It — MOMEHT uHepLWK Npu cBOBOAHOM KPYYEHUN MOJTHOTO CEYEHUS;
Iy — cexTopnanbHbIA MOMEHT MHEPLMN NOSTHOMO CEYEHUS;
iy — paanyc MHEepLK NOSHOTO CEYEHNS OTHOCUTESIBHO OCU Y-V,
ix — paanyc MHEPLIM MOMHOIO CeYEHUsI OTHOCUTESIbHO OCU Z-Z;

Ir— pacyeTHass pnvHa SneMeHTa, TEepPSAIWero YCTOWYMBOCTb MO KPYTUMbHOM
¢opwme;
Xo, Yo — KOOpPAMHATBI UEHTpa caBuUra OTHOCUTESNbHO LeHTPa TSHKECTU MNOSHOro none-
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PEeYHOro ce4veHns.

Tabnuuya 7.5-

ceyeHun

KpVIBbIe notepu yCTOVI‘-IVIBOCTI/I AnA pasnnyHbIX TUNOB NONepeYHbIX

MoTeps ycTonun-

Kpueas note-

Tvin nonepeYHoro ceyeHns BOCTM OTHOCU- pv
TenbHO ocun yCTONYMBOCTU

TroBasn b

Y-y a

Z-Z b

NMobas b

Nobas c

UK ApYroe nonepeyHoe cedeHve
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7.7.8.4 [na ceveHusi ¢ ABYMSI OCAMU CUMMETPUM (HANPUMEP, Yo = Xo = 0) KPUTK-
yeckana cuna Ng7r ANS M3rMOHO-KPYTUMBHOW (POpMbI MOTEPU YCTONYMBOCTU YMPYron
cTaguu onpegensaTcs no dopmyne
Nerrr = Nerr (7. 90)
np“ STOM Ncr,TF < Ncr,y " Ncr,TF < Ncr,x

YCROBHYH TMBKOCTL 7 NPU KPYTMMABLHON MM U3rMGHO-KPYTUILHON dhopMe noTepu
YCTOWYMBOCTM CNEAYET NPUHUMATL PABHOM.

Ir = f—ANfRy (7.91)

rae N = Ner 77, € Nor < Nor 7, 3pech Ng; 77 — KpUTUYECKasa cuna noTepu yCToNYnBoCTr
B YNPYror cTagmmn no nsrmbHo-kpyTunbHon opme;

Nor. 7 — KpUTHMHECKAs CunNa NoTepy YCTONYMBOCTW B YNPYron CTaaum no KpyTUnbHON
topme.

Mpn KPYTUNBHON UNN U3TMOHO-KPYTUINBLHON OpMeE NOTEPU YCTOMYMBOCTU COOT-

BETCTBYIOLLlYIO KPWBYIO MOTEPU YCTOMYMBOCTM MOXHO onpeaenute no tabnvuye [.1

Mpunoxerusa [ CM 16.13330, COOTBETCTBYIOLLYIO OCU X, AN A = Ay, ANS TUMOB ceve-
HWIA no Tabnuue 7.5.

7.7.85 [InAa nonepeuvHbiX CEYEHUN, CUMMETPUYHbIX OTHOCUTENBHO OCU Y-y
(Hanpumvep, z, = 0), B ynpyron cragum kputudeckas cuna Neg.7r AN un3rmbHo-
KpyTURbHOW hOpMbI MOTEPWU YCTOMYMBOCTM LOIDKHA OMNpeaensaTecs cnegyrowmm obpa-
30M:

2 2
— Ner, Ner _ _ Ncr,T) Yo Nerr R
Nere =222 14552 — (1 ) 4 a(2) Rl (7.92)

roe B = 1—(3;—:).

7.7.8.6 PacuyeTHasa pnvHa It aneMeHTa, TepstoWero YCTOMYMBOCTb MO KPYyTUMbHON
NN n3rmbHo-KpyTUNbHOM OpMe, AOMXHa OMNpeAensTbCA C YyYETOM CTeneHW ero 3a-
LLIEMIIEHNS OT KPpYYEHUS 1 iennaHaumnm Ha KaxkaoM KOHLE dnemMeHTa AnvHon Lr.

B 3aBMCMMOCTM OT TUNa COEANHEHNS Ha KOHL@X 3feMeHTa MOryT NPUHMMaTLCS
cnepywowme 3HaveHms /Lt

- 1,0 — ana coeguHeHU, 0BeCneYnBaloLLIMX YacTUYHOE 3aKpensieHne oT Kpyde-
HUWA 1 gennadauuu (puc. 7.19, a);

- 0,7 — ana coeguHeHU, obecneumBaloLMX 3HAUYMTENbHOE 3akpenneHue oT
Kpy4eHus 1 gennaHaumm (puc.7.19, 6).

7.7.8.7 Pacyér coCTaBHblX CevYeHUn 13 yronkos, weennepos, C-oOpasHblx,
Z-06pasHbIx 1 X-00pasHbix Npodunen, COeAVHERHbLIX BrIIOTHYHO UMW Yepes3 MpoKnagku,
cnepyeT BbINOMHSATL KaK CMNAOLIHOCTEHYATLIX MPU YCROBUKW, YTO Yy4acTKU MEXAY TOYKamm
COEAVNHEHWI HE NPEBLILIAIOT ANA OKaTblX AnemMeHToB 30ier, ANA CkaTbIX 3NeMeHToB U 70ier
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ANSA pacTsHyTbIX, NMPY YCNOBWW NPOBEPKN BETBEW Ha U3MMBHO-KPYTUMBHYIO ¢hopMy noTepu
YCTOMUMBOCTU C YYETOM JOMOMHUTENBHBIX MOMEHTOB AM=Neyy,), Ha pacuéTHon AnvHe
BETBW PaBHON PACCTOAHUIO MEXAY MNiaHKaMy U y3namm peLuéTku.

I [meHka [menka
H L“ I \

a)

-

[BYEHUA KOADHHH, CMOUKY

6) 1

(EYRHIR KOAD HHL, LMDk

a - coegnHeHun4a, o6ecneqmaarou4v|e YacTu4HOe 3aKpenneHne oT KpydYeHus U ae-

nnaHaumu; 6 - coeanHeHns, obecneymsaroLLme 3Ha4YMTENBHOE 3aKpenneHme ot

KpyYeHus n gennaHaumm (3amKHyTble CeYeHnst Ui cevenms ¢ 6onramm, Npoxo-
LALLMMUN Yepes iBE CTEHKM SnemMeHTa)

PucyHok 7.19 — 3akpenneHune oT KpyYeHus 1 gennaHaumm

7.7.8.8 YcnoBHaa mbKOCTb MeXAy yanamu BETBEN, PacKpennéHHbIX peLuéTkamm
JomkHa BbiTb He Bonee 2,3 N He AOIMKHA MPEBbILATE YCMOBHYH NPUBEAEHHYIO MTMBKOCTD
CTEPXHSA B LIENIOM.

7.7.9 O6wan ycToMuMBOoCTb U3rnbaembix 6anok

7.7.9.1 PacyeTHOe 3Ha4eHWe Hecyller cnocoBHOCTM MO YCTOMYMBOCTM MMOCKOM
dopMbl narnba ans Ganok, He packpenneHHbIX U3 NIOCKOCTU AENCTBUS narmbaroLlero
MOMEHTa, cneayeT NPUHUMaTh PasHbIM
M
XLTWefyRy —

(7.93)

rae XLt — NOHWKaLMN KO3MULMEHT NPU NOTEpe YCTOMYMBOCTM NMOCKON popMbI M3~
rmba.

MpumeuyaHue —puonpeseneHnn W, , 0TBEPCTUS Ha KOHLE Banku yunTbiBaTb He Crieayer.
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7.7.9.2 Ana narnbaeMbIX 3MEMEHTOB MOCTOSIHHOTO MOMEPEeYHOro CeyYeHUs aHade-
Hve y;r < 1,0 Npu COoTBETCTBYIOLLEN YCIIOBHOW MMOKOCTU Z_U cnepyeT onpeaensTb no

dopmyne
1

Ar =———F——,
':DLT'*'\}q)iT—/lLT

rae @ur = [1+ ayr(Tur — 02) + Ay (7.95)

(7.94)

30eCb apr — KO3MMUUMEHT, YYUTbIBAOWMIA HAYanbHble HECOBEPLLEHCTBA
npuHumaeTtca pasHbiM 0,34 (Tabnuua 7.6, KpyMBasi NoOTepU YCTONYNBO-
ctu b);

M= |/ (7.96)
Mer — KPUTNYECKNIA MOMEHT NOTEPU YCTOMUMBOCTY NIIOCKON hopMbl M3rnba B yrnpyrom

cTagvu, onpeaeneHue My NpUBEAEHO B NpunoxeHnn I;

XLr — 3HayeHve BblMcnaeTea no dopmynam (7.94, 7.97) nnn cooTBETCTBYET 3Ha-
yeHuto @ no Tabnmue A1 CMN 16.13330.2011 40151 TYNa ceueHns b U A = T,y
Tabnuya 7.6- PekoMeHayemble 3Ha4YeHUA KO3(MULMEHTOB, YUUTbLIBAOLLMX

HavanbHbIE HECOBEPLUEHCTBA, ANS KPUBbIX NMOTEPU YCTONUMBOCTU
nnockon opmbl n3rmba

KpviBasi noTepu ycTon4mMBoCTH a b c
KosdpduumenT a;r 0,21 0,34 0,49

7.7.9.3 MNMpn onpepenenn My NPUHAMAIOTCA FEOMETPUYECKUE XapaKTepUCTUKN
MonepeyHoro cevyeHust BpyTTo U YUUTBIBAKOTCS YCMOBUS 3arpyKeHns, AeNcTBUTENbHOE
pacnpegeneHme MOMEHTa U packpenneHns u3 rnnockocTn AencTens narnbarowero Mo-
MeHTa.

Ona yyeta nameHeHuss nsrnbatowero momerta B 6anke mexay anemeHtramm 60-

KOBOro packpenneHns, NOHWKaoWmA KOS(PMOULMEHT X7 MOXHO CKOPPEKTMPOBaTb
cneayroLmm obpasom:

X
Xirm=—F=1 (7.97)
fm

fn=1-05(1— k) |1 - 2.0(Asr - 0,8)2] <1 (7.98)

rae k. — nonpaBoyHbI KOIMULMEHT, NPUHMMaeMbIN No Tabnuue 7.7.
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Tabnuya 7.7- [lonpaBoyHble kO3IPPULMEHTBI K,

Ontopa MOMEHTOB k,
T 1.0
y=1
T . 1
1,33 — 0,33y
ly<1

B 111111111 et 0,94
|| " | 0,90

0,91

1

"""ﬂllll]]mmnllmlllllll“"’" 0,86

WMLWWAM 0,77
] 0,82
\\/’
7.7.10 YCTOMYUMBOCTb NPV BHELEHTPEHHOM CXaTUWN 3NMEMEHTOB CMJIOWHOro
ceuyeHus

7.7.10.1 Pac4éT Ha yCTOMYMBOCTb BHELIEHTPEHHO-CXKATbIX CTEPXKHEN COCTABHOMO
CEeYEHMS COEAMHEHHBLIX HEMOCPEACTBEHHO CTEHKaMM UMW 4Yepe3 NpPOKMagku (pucy-
Hok 7.20) cneayeT BbINOMHATb Kak pac4éT CTEPXKHS B LLENOM, TaK U OTAENbHbIX €ro BeT-
Bel Ha noTepto obLLen U N3rMBHO-KPYTUINBLHON (POPMbI NOTEPU YCTONYNBOCTU.

; ; ’
[ 1
XXt
[ J

. y ’

PucyHok 7.20 — CeyeHma CrnoLHbIX CTEPXHEN KONMOHH M CTOeK

7.7.10.2 CTaTndeckmin pacyeT cBOGOAHO ONEpTbIX OAHOMPOMETHLIX BHELIEHTPEH-
HO-CXKAaTbIX 3NIEMEHTOB C LUAPHUPHBIMU OMOPAMUN KOHLIOB N C HErNMpepbIBHLIM UK auc-
KPETHBIM PackpenneHneM K3 nnockoCTW LEeNCTBUA MOMEHTa MPOU3BOAUTCA C YY4eToM
HayanbHbIX HECOBEPLLUEHCTB, YKasaHHbIX B 5.3.2. MpoBepKy Ha YCTONYMBOCTL 3MeMeH-
TOB MOCTOSIHHOFO CEYEHUSI C ABYMS OCSIMM CUMMETPUN, HE YyBCTBUTEMbHBLIX K Kpyue-
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HWIO, cnefyeT BbIMOSHATL B COOTBETCTBUN CO CREAYIOLLMMI NONOKEHNSMM:

- 3NeMEeHTbl, He WCMbITbiBaWME AedopMaumm KpyyeHus, Hanpumep Kpyrble
3aMKHYTbIE CEYEHUS UM CEYEHNS, PACKPENIEHHBIE OT KPYUEeHUS:;

- 3NEeMEeHTbI, UCMbiTbiBaloLMe aedopMaLMn KpyueHUsl, HanpuMep 3neMeHTbl OT-
KPBITOrO CEYEHUS U He pacKpenmeHHbIE OT KpyYeHUs:;

- HecyLas crnocoBHOCTb NOMEPEYHOro CeYEHMS rieMeHTa No NPOYHOCTM AOIKHA
ObITb 0BecneyeHa

7.7.10.3 Ona cxaTto-nsrnbaembix (BHELEHTPEHHO-CKATbIX) 3MEMEHTOB AOMKHbI
BbINOMHATLCS YCIOBUA:

N, M,y + AM, Myp+AMyp _ (7.99)
(prefRy o )(LTWx,efRy id Wy,efRy -
N, M, + AM, ), i M, , +AM,,, <1 (7.100)

PyAerRy > ur WierRy Y Wy.erRy

rae Np, Myp, n Myp — pacyeTHble 3HaUYeHNA CKUMaIOLLEN CUMbl U MaKCUManbHbIX MO-
MEHTOB OTHOCUTESIBHO OCeN X — X N ¥ — ¥ COOTBETCTBEHHO;

AMyp, AMs , — MOMEHTbI OT CMELLEHNA LIeHTPa TSHXKeCTU OTHOCUTENbHO OCeM X — X
ny-y
Px N Py — NOHWKAKOLLME KO3PDULIMEHTBI NPM MIOCKON hopME MOTEPH YCTONUMBOCTY,

XLT — NOHMKAKLWMIA KOSDDULMEHT NPU NPOBEPKE YCTONUMBOCTU NMIIOCKON hOPMbI
narmnba, cm. 7.7.9. [1na anemMeHTOB, He YyBCTBUTENbHBIX K Aedopmaynsam
Kpyyvenus, x.r = 1,0;

Kuo Kuy, Kyx, Kyy — KOSOMULMEHTbI B3aMMOLENCTBUSA, MOTYT BbiTb OnpeaeneHb! no
npunoxexuto C.

7.7.10.4 MNpu onpegeneHnn M NPUHUMAIOTCS FTEOMETPUYECKNE XapaKTepUCTUKN
MOMNepeYHoro ceyeHnst BpyTTo 1 yUMTLIBAKOTCS YCNOBUSI 3arpyKeHUs, AeNCTBUTENbHOE
pacnpeaeneHve MOMEHTa W PacKpenieHns 13 NnockoCcT AencTBUs narmbaroliero Mo-
MeHTa.

7.7.10.5 [donyckaeTcss kak BapuvaHT [ANs NPOBEpPKM YCTOMYMBOCTU  CXaTO-
n3rnbaemMbix SNIEMEHTOB UCMONB30BaThL YNPOLLEHHYIO hopMyIy

0,8 0,8
(L) +(L) <10 (7.101)

PxAefRy XLTWxefRy

7.7.11 PacuéT ueHTpanbHO CXaTbIX U PAaCTAHYTbIX 3JIEMEHTOB CKBO3HOIO
ceuyeHus

7.7.11.1  Pac4éT Ha NPOYHOCTb SNEMEHTOB CKBO3HOIO CEYEHMS (CM. PUCYHOK 7.21)
Ha MPOYHOCTL NPY LEHTPanbHOM PacTsBKEHAN U CKaTUK ABYX NPOMUnen CoCTaBneHHbIX U3
weennepos, C-06pasHbix, Z-06pasHbix 1 Z-06pasHbIX Npodunen CoeanHEHHLIX NMaHKkaMm
Unn pelétkamm (CM. pucyHok 7.21) cnegyeT npoeoanTb Mo dopmynam 7.87 n 7.88, rae Ag
u Agr nonHas n scdekTrBHan Nnowaab Bcex paboumnx CTepKHEN, BXOAALWMX B COCTaB pe-
LIETYaTOro anemMeHTa.
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7.7.11.2 PacuyéT Ha yCTOMUMBOCTb CXKATbIX CTEPXKHEN CKBO3HOIO CeyeHus Tuna a),
[Be BETBM KOTOPbIX COSAMHEHbI MNaHKaMy UNW PeLL8TKamu, CnefyeT BbINOMNHATL No op-
myne (7.87), npy 3ToM KOS(PDULIMEHT ¢ OTHOCUTENBHO OCU MEPNEeHAMKYNAPHOA nnaH-
Kam 1 pelwéTtkam cnegyet onpeaenats no Cl 16.13330.2011 , Tabnuya O1 ans ceye-
HWIA TMNa b n3 weennepos, C-06pasHbIX, Z-06pasHbIX U X-06pasHbIxX Npodunen ¢ same-
HOM Lf Ha 3HayeHue Zeflc, KOTOpOe CcrnefyeT OnpefensTs B 3aBUCUMOCTU OT Aefc,MO

7.7.113.

7.7.11.3 YcTOMYMBOCTb OTAENbHBLIX BETBEN JOMKHa ObiTs MpoBepeHa Kak Ha un3-
MmbHy0 hopMy NOTEPM YCTOMYMBOCTU Tak U Ha KPYTUIBbHYIO U U3MMOHO-KPYTUIbHYHO
hopMbI NOTEPU YCTOMUMBOCTU NO 7.7.8.4 — 7.7.8.6. CneayeT Tak ke yuiTbIBaTb NosiBne-
HVE JOMONMHUTESbHBIX MOMEHTOB AM=Ney, BbI3BaHHbIX CMELLEHNEM LieHTparnbHbIX OCEN
y-Y W Z-Z OTHOCUTENBHO OCEBbIX YCUNUIA MO 7.7.2.3, a TaK K& paCLEHTPOBKOW PELLETK.

7.7.11.4 MNpuBeaéHHyto rmbkocTb Zef,c- ANs CeYeHUW TUNa a) C AByMs BETBAMM,
(pycyHok 7.20), cnepyeT onpeaenatb no opMynam

- ansa erI'IJ'IeHI/Il‘"I nnaHkamu

- —2 -2
Aef,c = J’ly,ef + 0,82(1 + n)lbllef; (7102)
_ Ibierho
rge n = “a
- ANS COSAVHEHVS PELUIETKAMU Agr . = i;ef + aA:ef p ;o (7.103)
d3
rje a= 10%.
a) 6)

L
i

—Q

Io

lo

I
b

1

=
T
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a) | Y b) y
| ' |
=] 2 2
X X X*F Bi «
e
by 1‘ Ay ‘
1

PucyHok 7.21 CTepXHWN CKBO3HOIO ceveHns, 06 beanHEHHbIE MNaHKaMu 1 peLLéTkomn
MpuBea&HHyto rMBKOCTL Ief,c Ans ceueHun Tuna b) ¢ yeTbipbMst BETBSMU

—/AJd COe JUHEHH A IVIaHKaMH:

=2 =2 -2
Aef,c == \/Ay max.ef + [0,82(1 + n)lbl'ef + (1 + nz)lbz’ef:l ; (7104)

rae m. = Ibl,efbl . _ 1b2,efb2 .
A ! Isllb P Iszlb '

- JIs COeIMHEHUs pellléTKaMHU

=2 Agy, A
Aef.c = Ay,max,ef + <a1+a2A_ef A_ef ) (7.105)
d2.ef dlef
a3 e

rae a; = 10b12—1lb; ay = 10b22—lb;

Aef,c — MpvBEAEHHaR, 3deKTUBHAR MMOKOCTb BCEro CKBOSHOMO CTEPXHS B Mnoc-
KOCTV NepreHAVKYNAPHOM OCU Y — V;

Ab1er — NPVBEAEHHAA, 3chdeKTBHAA rMOKOCTL BETBM OTHOCUTENBEHO COBCTBEHHO
OCV MapannensHou ocn y — y;

Apz,er — NPVBEAEHHEA, 3ChheKTUBHASA rMBKOCTL BETBM OTHOCUTENBHO COBCTBEHHO
OCK napannenbHOM OCK X — X;

hoy — PacCTosiHNE MEXAY LIEHTPaMWN TSHXKECTN CTEPXKHEN;
I, — Lar nnaHoK, BbicoTa NaHenu peLuéTky;

Ip1,er — 9PEKTMBHLIA MOMEHT MHEPLWW BETBU OTHOCWUTENbHO COBCTBEHHOW OCU
napannensHon ocny — y

Ipzer — 3PPEKTUBHBLIA MOMEHT MHEPLMWN BETBU OTHOCUTEMNLHO COBCTBEHHOW OCK
napannensHon ocu X — X
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I51, Isy — MOMEHTbI MHEPLUUM NNaHOK OTHOCUTENBHO ocen 1-1 u 2-2;
A — 3pPeKTMBHAN NNOLAL BCEro CKBO3HOMO CTEPXKHS;

Ag1, Agp — NNOLLAAL CEYEHUS PacKOCOB PELLETKM (MPU KPEeCTOBOW PelLéTke — ABYX
packoCOB),  PacCronOXEeHHbIX B MNOCKOCTAX,  MNepneHAnKYNapHbIX
1-1n2-2.

7.7.11.5 B CKBO3HbIX CEYEHUSAX C MNNaHKaMKn YCroBHas rMBKOCTb OTAEeNbHON BETBU
Ha y4YacTke Mexay ToukamMu 3akpenneHusa gomkHa 6bitb He meHee 1,15. Beteu Ha pac-
YETHOW ANVHE Mexay nnaHkaMu AOSbkHbl ObiTb MPOBEPEHBI HA U3TMOHO-KPYTUIBHYHO
hopMy MoTEepKn yCTOMYMBOCTM BETBM B Mpefenax pacu&THOM ANWUHbI MeXAy KpenmeHu-
AMW MNaHoK UKW peLuéTok no popmynam 7.91 n 7.102.

7.7.11.6 YcnoBHas rubkocTe MeXay y3namu BETBEN, pacKpennéHHbIX peLléTkamm
fonxkHa ObiTb He Bonee 2,3 1 He [OrMKHa MpEBbILaTh YCIOBHYIO MPUBEAEHHYHO MMG-
KOCTb CTEPXKHS B LIENOM.

7.7.11.7 Pac4ét coefmMHMUTENbHbLIX NNaHOK N 3NEMEHTOB PELLETOK CKaTbIX CTepX-
HEN CKBO3HOIO CEYEHNS CrefyeT BbINOMHATE Ha YCNOBHYIO MOMepeYHyto cuny Qy, npu-
HYMaeMyto NOCTOSHHOW MO BCEW ATTMHE CTePXHS MO hopmyne

E\N
Qu=7Yc"715-107%(2330 — — ) —; (7.106)
Ry,J @

rae N — nonHoe npoAonbHOe yCUnue B CKBO3HOM CTEPXHE;

@ — KO3 DULMEHT YCTOMUMBOCTU NPU LIEHTPanbHOM cxaTtum (no 7.7.8 HacTo-
awero CTO).

7.7.11.8 YcnoHyto nonepeyHyto cuny Qu cneayet pacnpefensTb MOpOBHY
MeXay pelléTkamm M NnaHkamu, nexawymu B NNoCKOCTU NeprneHAuKYNspHOU ocu,
OTHOCUTENBHO KOTOPOM MPOU3BOAUTCHA MPOBEPKA YCTOMUMBOCTW. Pacuyét coeaunHu-
TENbHbIX  MNaHoK M UX  MpUKpenneHni cnegyeT  BbINOMHATL MO
Cl 16.13330.2011,7.2.8n7.2.9

7.7.11.9 Pacyétr pacnopok, yMEeHbLUAILWMX PaCHETHYIO ANWMHY CXaTblX ane-
MEHTOB, ChefyeT BbIMOSHATL HA YyCUNWe paBHOE YCIOBHOW MONEPEYHON curne B Oc-
HOBHOM CXaToM anemeHTe rno cdopmyne (7.106).

7.7.12 PacuéT noTepu yCTOMUMBOCTUN CTEHKU OT MECTHOM Harpysku

7.7.12.1 PacyeT Ha cMATME N NOTEP0 YCTOMUYMBOCTU CTEHKM Npoduns, nNpy aen-
CTBUM OMOPHOM peakumm Unv Apyron MECTHOWN NONEpPeYHON CUrbl, MPUNOXEHHOW K Non-
Ke, JOIPKEH NMPOBOAUTLCS UCXOAA U3 3HAYEHUS NonepeyvHon cunbl Qu,p, KOTOPas AOIK-
Ha yAOBMNETBOPSTE YCINOBUIO

Ve @r < Qups (7.107)
rae QW,p — Hecyulaa CMOCOOHOCTb CTEHKU npu MeCTHOM NoNepevYHOM BO3,D,el7ICTBMM.

7.7.12.2 TonepeyHoe CeyeHne C OHOW CTEHKON 6e3 3MeMeHTOB XECTKOCTM (CM.
PUCYHOK 7.22) AOIMKHO OTBEYaTb CNEeAYIOLLUM KPUTEPUSAM:
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hy/t <200; r/t<6; 45° < ¢ <90°
roe hy, —BblCOTa CTEHKN MeXAY CPeANHHBIMU NIIOCKOCTSAMW NOMOK,;
I — BHYTPEHHWIA paaunyc yrnos;

(@ — Yrosn HakrnoHa CTeHKM OTHOCUTENBHO NONOK (B rpagycax).

i | 1 | 1 1 1 1
| i | | [ | L | | S
TCw.p Chwp 1Qw.p Wy Qw.p # Qwp Qwp ] Qw.p

PucyHok 7.22 — Mpumepbl ceveHnii npodunern ¢ O4HON CTEHKOM
7.7.12.3 Hecywyto cnocobHOCTb Ha OAHY CTEHKY Mpyv MECTHOM MONEpPeYHOM BO3-

AencTeun Qup B BULE OMOPHOM peaKkLMn Unv MEeCTHOW Harpy3ku cneayet onpeaenstb

Quwyp = ¥.Ct*Ry sing (1 - Cr\/%) . (1 + Cb\/%> . (1 - Ch\/%); (7.108)

rae Qu,p — HecyLas CnocoBHOCTb CTEHKM MPU MECTHOM MOMepeyHOM BO3AENCTBIM;

C - koahpumumeHT n3 Tabnuy 7.8, 7.9, 7.10, 7.11 1 7.12;

t — TONWMHA CTEHKY;

no coopmyne

¢ — Yron Mexay NioCKOCTLI0 CTEHKM U NIOCKOCTHH ONOPHOM NOBEPXHOCTY;

I — BHYTPEHHUIN pagnyc narnba,

Cr — kK03 DULMNEHT YUMTBIBAIOLNIA TMOKOCTL CTEHKM M3 Tabnny, 7.8, 7.9, 7.10, 7.11 1

7.12;

b — AnvHa ONOPHOM YacTu UM MECTHON pacnpefen&HHON HarpysKku;

Cb — KO3PDULUMEHT, YUMUTBIBAOLNA ANVHY MPUMOXKEHWUS NOKaNbHOW Harpysku Ha
ornope unu B Nponére ua tabnuy, 7.8, 7.9, 7.10, 7.11n 7.12;

h — BbICOTa NMOCKON YacTW CTEHKM Npoduns;

Ch — KOSDPULMEHT, YUUTbIBAIOLLMIA BbICOTY CTEHKM 13 Tabnuy 7.8, 7.9, 7.10, 7.11 n

7.12.

Mpumeuvanune 1 — [Na KOHCTPYKTUBHbIX 3NEMEHTOB, COCTOSALLMX U3 ABYX U Bonee CTeHOK
3HayeHue Q,, , PacCUNTLIBAETCA AN KaXAO0N CTEHKM NPOUIIA U CyMMUPYETCS;

MpumevyaHnune 2 — KOHUEBOE MPUIOXKEHUE OMOPHONM peakUMn UM MECTHOW Harpysku ot
cB0OGOAHOIO Kpasi aNeMeHTa, AOMKHO ObITb MEHbLUE UiKn paBHo 1,5 hy;

Mpumevyanne 3 — TllpunoxeHne ABYX MECTHbIX NMPOTUBOMOJSIOXHO HaNpaBrEeHHbIX Harpy-
30K NPUIIOXKEHHBIX K ABYM NMOJIKAM SIEMEHTa JOMKHO BbiTb PaBHO MU MeHbLLe 1,5 hy,;

MpumeyaHue 4 — TlpunoxkeHue ABYX MECTHLIX MPOTUBOMOSMOXHO HanpasfeHHbIX Harpy-

30K MPUNOKEHHbIX K OAHOMN MOMKE 3reMeHTa J0MKHO ObiTh paBHO unu 6onble 1,5 hy, .
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Tabnuuya 7.8- CocraBHble CTepxHM M3 AByx wBennepoB, C-obpasHbix, Z-
obpasHbIXx K Z- 0bpasHbIX Npodunen, CoeauHEHHbIX CTEHKaMM

KoHcTpykuus onopsbl 1 no- | OnopHas peakums unm C c C c OrpaHu-
nok nokansHas Harpyaka r b h yeHust

.. T
3akpennéH- Monka Ha oaHy KoHueBas 10 0,14 | 0,28 | 0,001 /t <5
HaA Ha Ono- | alimnena | nomky Mpome- r
pe KyTOUHAS 20 0,15 | 0,05 | 0,003 /t <5
T
Ha oary K;:ﬂf,,zaﬂ 10 0,14 | 0,28 | 0,001 /t <5
- T
I'If)nm nonky yTOUHAS 20,5 | 0,17 | 0,11 | 0,001 /¢ <3
He 3akpen- | okavmneHa H KoHuesas | 155 | 0,09 | 0,08 | 0,04
néHHasi Ha aase Mpome- T/ <
nonku 36 | 014 | 0,08 | 0,04 t<3
onope XKYTOYHag
o T
I_-_le oKanm- Ha oaHy KoHueBas 10 0,14 | 0,28 | 0,001 /t <5
MISAREATNON"! “nonky | fMPOME- | 545 | 047 | 0,11 | 0,001 7/,
ka XKYTOYHas! ' : : ’ t<3
Mpumedvanune 1 — 3HavyeHusa KoI(PPUUNEHTOB, NpuBeAEHHbIX B Tabnuue 7.8, AeNCTBU-

TenbHbl A5 OTHOWeEHMN b /1< 210; b/ h <1,0;

MpumeyvaHnue 2 — B Tabnuue npuseaeHbl K03 duymneHTsl C AnNa COCTaBHLIX ABYTABPOB,
MONYYEHHbIX OT COEAMHEHUSA CTEHOK HEMOCPEACTBEHHO APYr K Apyry nubo yepes cyxapu, nocnegHee
pelleHne npeanoyvTUTenbHO, Tak Kak Mo3BONSAET KOHTPOSIMPOBATL MOSBNIEHUE LUENEBON KOPPO3UW U
YBENUYUBAET MOMEHT UHEPLIMU CEYEHUA U3 NSTOCKOCTH;

MpumeyaHnune 3 — PaccTosHue Mexgy OCAMM KPenseHun cyxapen usrmnbaembix dnemeH-
TOB J0IMKHbI 6bITb HE Bonee 30j.y.

Tabnuuya 7.9- CTepXHM U3 OQNHOYHLIX LWBennepos, C-o6pasHbix npodunen n 2-
oBpasHbIx Npodounen

KoHcTpykuusi onopbl OnopHas peakyms unm C C c C Orpanu-
1 Nonok nokansHas Harpyska r b h YeHns
T
Ha oty K;Huesaﬂ 4 0,14 | 0,35 | 0,02 /t <9
. MoK pome- r
Bakpennén- | oo o Y | syrounas | 13 | 023 | 014 | 001 /t<s
Has Ha oro- | =
pe Ha ase K;Huesaﬂ 75 (008 | 0,12 | 0,048 /t < 12
Mornku pome- r
YTOUHASR 20 | 0,10 | 0,08 | 0,031 /¢ <12
KoHueBas 4 0,14 | 0,35 0,02
Ha oany Mpome- T/
n MoKy 13 | 0,23 | 0,14 | 0,01 t<5
onkac KYTOYHas
oTrnéom KoHueBas 13 |1 0,32 | 0,05 0,04
Tamer | Mipowe- e <3
ig::;gfg nonku KyTOUHas 24 | 052 | 0,15 | 0,001 =
=
onope Ha onHy ch_)lHueBaﬂ 4 0,40 | 0,60 0,03 /t <2
Monka | momky POME- 1 43 | 032 | 010 | 001 | "/p<1
6e3 or- KYTOYHas =
KoHueBasi 2 0,11 ] 0,37 0,01
rmba Ha ase Moome- T/
AOMKM POM 13 | 047 | 025 | 0,04 t<1
JKYTOYHas
MpumevyaHue — 3Ha4YeHUa KOIPDULMEHTOB, NpUBEAEHHBLIX B Tabnuue 7.9 geWcTBUTENb-
Hbl AN OTHOWEHUN b/t < 210; b/h <2,0.
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Tabnuua 7.10- CTepxHN U3 OAMHOYHBIX Z-00pa3Hbix Npodunen

KoHcTpykums onopbl 1 | OnopHas peakyms nnm c c c c OrpaHu-
nonok nokarnbHas Harpyska r b h yeHus
r
Ha oamy KoHueBasi 4 0,14 | 0,35 0,02 Je<9
- NonKy Mpowme- r
Saﬁg:n:aeH Monka ¢ KyTOUHas 13 0,23 0,14 0,01 /t <5
oTrméom T
onope Ha ase KoHuesas 9 | 005| 016 | 0,052 /t <12
MOnKn Mpome- r
KyTOUHAS 24 | 0,07 | 0,07 0,04 Jt <12
KoHueBasi 5 0,09 | 0,02 | 0,001
Ha oany =5 0o r/
MoKy P 13 | 0,23 | 0,14 | 0,01 t<5
Monka ¢ XKyTOYHasg
oTrméom KoHueBas 13 | 0,32 | 0,05 0,04
o ee [ Mpowe- e <3
I:z:::ﬂpirg MonKkun KYTOuHaS 24 0,52 | 0,15 | 0,001 =
r
onope Ha oary ch_>lH|.|eBaﬂ 4 0,40 | 0,60 0,03 /t <2
Monka | momky Pome- 1 43 |032] 010 | 001 | /i<
6es oT- XKYTOYHas =
rba Ha gBe KoHuesas 2 0,11 0,37 0,01 -
MOMKM Mpowe- | o | 647 | 025 | 004 | /t=1
XKYTOYHas
MpumeyvyaHue — 3HaYeHUs koIpdMUMeHTOB, NpuBeaéHHble B Tabnuue 7.10, AeicTBu-
TenbHbI AN OTHOWeEeHnn b/t < 210; b/ h <2,0.

7.7.12.4 B nonepeyHbIX cevyeHusax ¢ ABymMs U Bonee CTeHKamu, BKKOYas rodppu-
poBaHHbIE NUCTbI (PUCYHOK 7.23), HecyLlas cCnocoBHOCTL CTEHKM 6Ee3 3NeMEHTOB XKeCT-
KOCTW NPV MECTHOM MOMEPEYHOM BO3AEWUCTBMM AOIMKHA ONpPeaenaTbCs, NPy Crepyto-
LLIMX YCNOoBUAX:

- €CMN PacCcTOsHNE C OT Harpy>KeHHOro yyacTka fo cBoboaHoro kpas (Tabnvua 7.3)
He meHee 40 mwm;
- €CNX NONEPEYHOe CeYEHMe YL 0BNETBOPSET CrefYOLUM KPUTEPUSM:

r/t <10; h,/t <200; 45° < ¢ < 90°,
rae hy, — BbICOTa CTEHKN MeXAy CPEAMHHBIMU NIIOCKOCTAMM MOSOK;
I — BHYTPEHHUIN pagunyc yrnos,;
@ — Yron HakroHa CTeHKM OTHOCUTENBHO NOSOK (B rpagycax).

7.7.12.5 Hecywyto cnocoBHOCTb Ha OfHy CTEHKY roopupOBaHHbIX JINCTOB, Kac-
CETHbIX W LWNAAMHLIX NPoduner npm MECTHOM MOMEePeYHOM BO3AeNCTBUM Qyp B BUAE
OMOPHON peakuMm NN MEeCTHOM Harpysku crieayet onpeaensTts no dopmyne (7.108).
3Havenmns koadpdmumeHToB C, C,, Cp, Cp npuBeneHbl B Tabnmue 7.11 ana oanHOYHbIX
KaCCETHbIX W LWNAMNHLIX Npodunen, n B Tabnuue 7.12 ans rodpupoBaHHbIX NTUCTOB.

w
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Rw,Rd Rw,Rd Rw,Rd Aw,Rd Rw,Rd Rw,Rd
PucyHok 7.23 — Mpumepbl npodumnent ¢ 4eyMs n 6onee cTteHkamu.,

Tabnuua 7.11- CTEPKHN N3 OONHOYHBIX KACCETHBIX W LUNAMHbIX Npodunen

KoHcTpykuust onopsi v no- | OnopHas peakuus |~ |~ C c OrpaHu-
noK nokanbHas Harpyska r b h YeHus
T
Ha oary KoHueBas 4 |025| 068 | 0,04 /t <5
- MoKy Mpome- r
3a:2(:|n:aeH Honka c sysoaas | 171013 ] 013 | 004 | 7/ <1
otrnbo
onope TTooM Hagse | fonuesas | 9 | 010 | 007 | 003 "It <10
nonku Mpome- r
KYTOUHES 10 | 0,14 | 0,22 0,02 /t <4
He 3akpen- Monka ¢ Ha ogHy KoHueBas 4 [025]| 0,68 0,04
. T
NEHHAAHA | orryGom | monky Mpome- [ 12 | 43 | 0134 | 004 | /t=4
onope KYTOUHas!

Tabnunua 7.12- l'odpupoBaHHbIE NUCTbI C HECKONBKUMM CTEHKaMU

KoHcTpykums onopbl | OnopHasi peakyms unm Orpanu-

1 Nonok nokanbHas Harpyska C Cr Co Ch yeHust
T
Ha oany K;Huesaﬂ 3 [ 008 ] 070 [0055] "/ <~
MoKy pome- r
3akpennéHHas Ha XKyTOYHas 8 0,10 017 |1 0,004 | "/ <10
onope KoHueBasi 9 0,12 0,14 0,04
Ha aBe

T
nonky Mpowe- 451614 [ 021 | 002 | /610

XyTOYHas
KoHuesas 3 0,08 0,70 | 0,055
Ha oary Mpome- r/
i nomnky P 0,10 | 0,17 | 0,004 t<7
HesakpennéHxas Ha XKyTOYHasA
=
onope Ha gse K;Huesaﬂ 6 0,16 | 0,17 | 0,05 /t <5
MOIKK pome- 17 0,10 | 0,10 | 0,046
XyTOYHas

7.7.13 PacueTt nepcopupoBaHHbIX npodunen

7.7.13.1 MepdoprpoBaHHbIA roPUPOBAHHbBINA NUCT UMM TOHKOCTEHHBIA NPodnb
C KpyribIMX OTBEPCTUSIMW, PACMONOXEHHBIMU B yriax PaBHOCTOPOHHENO TPeyronbHMKa
npn cootHoweHnn napameTpoB 0,2 < dfa < 0,9 (cM. pUCyHOK 7.24), moxeT ObITb pac-
CYMTaH NpW YCMOBUW, YTO MPW pacyeTe CMMOLHOMO CEYEHMs NucTa yuteHo ocnabne-

56



CTO 82866678-2-06-2016

HWe ero OTBEPCTUSIMU NMYTEM MUCNONb30BaHMA 3¢pEKTUBHON TOMLMHBI, MO CXEMEe Npn-
BEEHHOMN HMKE.

7.7.13.2 XapakTepuUCTUKN MOMHOro CeYEHUs paccynTbIBaoTCs no 7.3.1 ¢ 3ameHomn
t Ha {46, NOMNy4eHHYIO NO bopmyne

taer = 1,18t (1- == (7.109)
K G (Y
¥
VAV
Vv \ B
O &7 O
O O O

PucyHok 7.24 — Cxema pacnonoxeHusi OTBEPCTUIA B NepoprpoBaHHOM npodune

XapaKkTepucTukn aP@EKTUBHOrO CEYEHNA paccynTLIBaAKOTCA No pasgeny 7.3.1 ¢
3aMeHOoWN t Ha fp e, MOMyYEHHYI0 Mo hopmyne

tyer =t |1,18(1-5) (7.110)

Hecyulas cnocoBHocTb 0fHON NepdOpnpPOBaHHOA CTEHKU NPU AEANCTBUM NnoKarb-
HOWM MOMepeYHON CUIbl PacCUUTLIBAETCS MO 7.7.2 C 3aMEHON { Ha f; s, NONMYYEHHYIO MO

dopmyne
2 3/,
toer = - [1- () 32| . (7.111)

a hy,
roe hp — HaKnoHHas BbICOTa I'IepCDOpI/IpOBaHHOVI HYacTu CTEHKU,

h,, — oBLWas HaKNOHHAs BbICOTa CTEHKM.

7.7.13.3 MepdopupoBaHHsie npocunu (weennep, Z, C n Z-obpasHbie) ¢ Lenesoi
nepdopaumen (CM. pUcyHok 7.25), Tak HasblBaeMble «TEpMONpodunmny cregyer pac-
CYMTbIBATL MPU YCMOBWUKW, YTO MpWU OMNPEefeneHnn napameTpoB ceveHus npoduns
ocnabneHne ero oTBepCTUAMM ByLeT yYTEHO NyTeEM BBELEHUS B pacHET addeKTMBHON
TOSLMHBI.
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PucyHok 7.25 MNapameTpsl Lenesoi nepdopauum Tepmonpocdunen

[ERRERRARNE

7.7.13.4 B obwem cnyyae nnactmHKM (y4acTok 1, pucyHoK 7.25) CTeHKU unn non-
KW C LUenesoi nepdopaunein 1 HepaBHOMEPHbLIM pacnpefesnieHneM HanpsikeHWA no
LUMPUHE, KPUTMYECKOE HaMpshKeHUe MOXET BbiTb NpeacTaBneHo hopMyion

Oer = ko 2 (7.112)
_ 8(1+ /Ky +kav-v) .
rae kg = JaF)Z+0,112(1-9)2+(1+9)
kz kh

= kh1+h0;
k &
=24(1- V)P
1 — OTHOLLEHME MEHBbLLIETo HanpskeHUs k Gonbluemy, oxaTue CYUMTaeTCs MONOoXu-
TEnbHbIM.
v — koapdumuymeHT lNMyaccoHa (v = 0,3);
h — LUMPWHA NNACTUHKKU (CM. PUCYHOK 7.24);
h; — CyMMapHas LUMpVHa y4acTKOB NnacTuHku 6e3 npocedex;
ho — LIMPVHa y4acTka ¢ npoceyKamu;
d — war Wwenesbix 0TBEPCTUI B HAMPABIEHAW LWNPVHBI MIIACTUHKM;
a — Wwar LWeneBbiX 0TBEPCTUIN BAOIb ANWHbI NNACTUHKY;
¢ — ANVHA LLIENEBOro OTBEPCTUS.

B — koacbduumeHT, onpeaensemMsivi no Tabnuue 7.13.
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Tabnunya 7.1 3- 3HaueHus koaddpurumeHTos S

a/d 2,5 3,0 4,0 6,0 8,0 10,0 it
B 0,249 0,263 0,281 0,299 0,307 0,313 0,333

7.7.13.5 Tlo KpUTMYECKOMY HanPsKEHWIO OMnpefensieTcs npuveedéHHas rMbKoCTb

_ ® .
NNacTUHKK 4, = [~ MO KOTOPOW B COOTBETCTBUM C 7.3.1.7 Haxogutca KoadduumeHT

Ocr.
peaykumMm P 1 onpeaensieTcs for NNacTuHkK ¢ nepdopaumamn. [lanee pacyét Beaétcs B
cootBeTcTBMU C 7.3.1.7 1 7.3.1.8 kak Ans npoduns, y KOTOporo nepdopupoBaHHas
CTeHKa UMEeEeT TONLUMHY NPUBEAEHHYHO TONLLUMHY fef .

7.7.13.6 Pasmepbl npoceyek, ans obecneyeHns NpeBbILLEHNS Og YYacTka 2 nep-
hopauum Hag O BCeN NepdoprpoBaHHON NNaCTUHKM CTEHKU UMK NOSK1 npoduns (pu-
CYHOK 7.24), [OMKHbI OTBEYaTh TPeboBaHMIO:

a c d hg .
<0907 +0,832=— 884>+ 0,944=2; (7.113)

8 KaccetHble npodunu, packpenneHHble ropupoBaHHbIM
fiucTOM

8.1 O6wue nonoxeHus

8.1.1 KacceTHbIn npodunb npeacraBnsetr cobon KOPLITHBLIM Npodunb B BUAE Ne-
Xallero weennepa ¢ oTrmbamm CTEHOK B OfHOM HarpaBneHuW, Kak 3TO MokasaHo Ha
pucyHke 8.1. MNpeanonaraercs, YTO y3kmMe OTrMObl CTEHOK AOIMKHbI BbITb packpenneHsl
M3 MNOCKOCTU MPUKPEMSEMBbIM K HUM rodpUpPOBaHHbIM CTanbHbIM nuctoMm. Mpepens-
Hble NapameTpbl KACCETHOrO Npodmna NnpueeaeHsl B Tabnuue 8.1.

8.1.2 Hecywas cnocoBHOCTL CTEHOK KacceTHbIX Npodunen Ha cpes 1 BocrpusTie
MECTHOWM MOMepeYyHon Harpy3ku onpefenseTca B COOTBETCTBUMM € 7.7.9 n 7.7.11, HO C
y4eToM 3HaueHusa M.

MpepeneHbin MomeHT M., ANSa kacceTHoro npodwmna onpegenseTca no 8.2.1 u
8.2.2, C y4eTOM TOro, 4TO:

- reoMmeTpuyeckue pasmepbl COOTBETCTBYIOT AManasoHaM, NpuBeAeHHbIM B Tab-
nvue 8.1;

- BbicoTa rohpoB Ha LUMPOKOM norke h, He npeebiaeT h/8, rae h — obuas Bbicota
KacCeTHOro npodouns.

8.1.3 Kak BapwvaHT, NnpeaenbHeIi MOMEHT ANA KacCeTHOro Npodunsa MoxeT ObiTb
onpegeneH NocpeacTsoM mcnbitaHui. lNpu 3ToM McnbiTatensHoe obopyaoBaHUe He
JOJSDKHO CO3AaBaTh MECTHbIE Harpy3ku B SrieMeHTEe CeYEHUS KacCeTHOro Npoduns.
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PucyHok 8.1 — TunnyHas reoMeTpus KacceTHbIX npodunen

Tabnwuya 8.1 - lNpeaenbHsie NapameTpbl KACCETHOro npoduns

[MapameTpbl 3HaueHns

TonwuHa nucta 0,6 MM < fom < 1,5 MM

LLInpuHa oTrrba cTeHKu 30 MM < by < 60 Mm

BbicoTa cTeHku 60 MM < h <200 mm

LUnpuHa nonkm 300 mm < b, <600 Mm

1a/by < 10 MMYMM
$1 <1000 mm

8.2 Hecywas cnoco6HOCTb Npu AeACTBUU U3rMbaloLero MOMeHTa

MOMEHT MHepLMM Ha EAVHWLYY LUMPWHBI

8.2.1 lLinpokas nonka ce4eHun cxara

MpepenbHbIi MOMEHT ANA KacCeTHOro npoduns Npyu CKaTol LUMPOKOW MOsKe
onpeaenseTcs ¢ UCMONb30BaHNMEM MO3TANHOW NpoLueaypsl, NPeACTaBNeHHON Ha PUCYH-
ke 8.2:
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- atan 1. OnpeaenuTs 3PEKTUBHYHO NNOLAAEL BCEX CKATbIX YaCTEN MNONepeYHoro
CEYEeHMsl, OCHOBbLIBAACHL Ha OTHOLUEHUM HaMpPsKEHWA y = oo/ &1, NMOMYyYEHHbIX C UC-
Nonb3oBaHnem 3PdEeKTBHON LUMPUHBLI CKaTbIX MOMOK, HO NPV NOMHOW MMowaan cre-
HOK;

- a1an 2. Hantn ueHTp TshxecTn 3dhdeKTUBHOrO NONepeyHOro CevyeHnsa u onpeae-
NUTb NPeAenbHbIA MOMeHT M, no dopmyne

Mc = 018Wef,minRy' (81)

T\
N
unm
- + ______
N‘)
‘ 'Jf —— e A
3tan 1 buxe' 12
0, <0.8Ry
Zh.
N
unm —1-- —4;—
Nu
8+
o, =08Ry
Otan 2 g]]]]ﬂ]

PucyHok 8.2 — Onpeaenenve npeaenbHOro MOMeHTa NPpW CKaTol LUMPOKOK NOJIKe
8.2.2 lLiupokas nornka ceyeHus pactaHyTa

8.2.2.1 lNpepenbHbIi MOMEHT ANS KACCETHOro NMpounsA C PacTAHYTOW LLMPOKON
NOJKON ONpefensieTcs ¢ NCMNoNb30BaHWEM NO3TANHOW NpoLeaypbl, NpesCcTaBneHHoN Ha
pucyHke 8.2:

- atan 1. OnpeaenvTb LEHTP TSHKECTU MOSIHOMO NOMEpPEeYHOro CeYEHMS;
- atan 2. Onpegenutb 3PMEKTUBHYIO LUMPUHY LUMPOKOA MONKU byer, C YYETOM €e
BO3MOXHOIO UCKPUBMEHMS, MO dhopMyne

53,3:10%eZt%teq
bu,ef - hLbE — (8.2)
rae by, — NosnHas LWMpWHAa WNPOKOW MoKy,

€0 — PacCTosiHMe OT LEHTPanbHON OCWM MOMHOFO MOMEPeYHOro CeYeHUs A0 LeH-
TpanbHOW OCK Y3KNX NOSIOK;

h — obwasn BbICOTa KACCETHOro NPoduUns;

L — nporneT KacceTHOro Npotuns;
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teq — SKBUBANEHTHAA TOMLMHA LLIMPOKOW MOSIKMA:
teq = (1215/b,)'3; (8.3)
|a— COBCTBEHHBI MOMEHT MHEPLIMN CEYEHWNS LUIMPOKOW MOMKM (CM. pUcyHOk 8.3).

- otan 3. Onpeaenutb 3phEKTNBHYIO NNOLWaab BCEX CKaTbIX YacTel, OCHOBLIBa-
ACb Ha OTHOLIEHUW HaNPSHXKEHUNA = Gof[ b1, MONyYeHHBIX ¢ UCNonb3oBaHueM 3ddek-
TMBHOW LUMPWHBI NOMOK, HO NPV NOMHOW NIOLaAM CTEHOK;

- aTan 4. Hantu ueHTp TskecTn 3dEKTMBHOMO NONEPEYHOro CeYeHUst U onpeae-
TIUTb HECYLLYHO CNOCOBHOCTL M) N3 ycrnoBus MOTEPU YCTOMHUBOCTU NIOCKON (HOPMbI
narnba, UCNonb3ys Cneayowme BbIPaKEHNS:

My, = 0,86,WerR, M, < 0,8W,/ Ry, (8.4)
rae Wer =Ly or/Zc; Wepe = lyer/Zc;
By — nonpaBoyHbIA KOIPDULMEHT, MPUHMMAEMbIIA:
- npu sy <300 Mmm -B=1,0;
- npn300 MM <8 <1000Mm - Bp=1,15;

S1— PacCTosHME MeXAY KpenéxHbIMU 3nemMeHTamum (Lar), packpennsiowme yskme
MOJIKM U3 MNOCKOCTU (CM. pUCYHOK 8.1).

WckpuerieHve nosmki npy onpegeneHnm NpornboB He yYUTLIBAETCS.

8.2.2.2 1N ynpoLleHnsa NpakTUYeCKUX pac4eToB MOMEHT, BOCMPUHUMAEMbIA Kac-
CeTHbIM MPOdMNEM C LUMPOKON NOMKON 6e3 3NeMEHTOB XKECTKOCTU, MOXET BbITb onpe-
[eneH, NpuonmKeHHo NpuHMMasi 3deKTUBHYIO MroLaib CeYeHUs] pacTsiHYTOW LUMPO-
KOW MOIK1 paBHOM NNOLWaamn CeHYeHMs ABYX CKaTbIX Y3KMX MOSOK.

0]

Gran Sran 2
@, =0,8Fy ; | @, <0.8Ry
= r
TR
o, < D8Ry o, =0,88y
Sran Aud

PucyHok 8.3 — OnpegeneHve npegensHoro MOMEHTa NPy PacTaHYTOW LUMPOKOW NonKe
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9 TpepenbHoe cocToAAHME No AedhopmaLnAM KOHCTPYKLNIA

9.1 Tpu pacyeTe XONOAHOrHYTLIX NPOMUIEN MO BTOPOMY NpeferlbHOMY COCTOS-
HU 4OJPKHBI MCTMONB30BaTLCA FEOMETPUYECKMNE XapaKTEPUCTUKM 3hEKTUBHOIO none-
PEYHOro CeYeHus, C y4eTOM PEeAyKUMU oxaTbix YacTen cevenun. Mpornbbl onpeaens-
HOTCS B NPEANONOXEHUN YNpyron paboTbl cTanm.

9.2 [na pacyeTa apdPeKkTUBHOM nnowaan 1 3deKTUBHOrO MOMEHTa MHEepLMn
ceyeHU no 7.3 no TpebosaHMAM AedOpMaTUBHOCTY AN BTOPOro NPEAenbHOro cocTo-

AHMA rMBKOCTL ipym MOXET ObITb ONpefeneHa Kak:
Anser = Ay [22mn 9.1
h,ser — ﬂ'p R ) ( - )
y

rae Ocom, n — M@KCUManbHOE CXuUMarLlee HanpsKXeHme ot HOpMaTVIBHOl‘/II Harpysku, pac-
CyYMTaHHOE Ha OCHOBe Sq)q:)eKTI/IBHOFO nonepe4yHoro ceYeHnsa B COOTBeT-
CTBYHOLLEM 3N1EeMEeHTe.

9.3 MOMEHT MHepUMN ceYeHus Npu onpeaeneHnn npornboe MoxeT ObiTb paccyu-
TaH Takke C UCMOMb30BaHWEM WMHTEPMNONALMU MOMHOro U 3EMEKTUBHOTO NONEPEYHbIX
ceyeHui, no popmyne

= %
Iy = Iy —2(Ig — 1(0)ey), (9.2)
rae lg — MOMEHT MHEePLMM NOSTHOrO NONEPeYHOro ceveHus,

Og — MaKcMMarbHoe CxuMaroLee HanpsbkeHe ot usrmba, npu pacdeTte no BTOPOW
rpoynne npenenbHbIX COCTOFlHI/Il7I, OCHOBaHHO€ Ha NOSIHOM nonepeYHOM cede-
HUM (B popMyne CO 3HAKOM «MSIHOCY);

/(G)ef — MOMEHT MHEpPLMKN 3PPEKTUBHOTO NOMNEPEYHOro CeYEHUsA, C Yy4ETOM NoTepu
MECTHOM YCTOWYMBOCTM, BBbIMUCIIEHHOW MPU MaKCYManbHOM HanpsKeHUn
o = og MakcymanbHbIM HanpskeHnem sBnsieTcs Hanbonslwee no abcontoT-
HOMY 3HAYEHMIO HanpskeHWe B npefenax paccMaTpuBaeMon pacyHeTHOW
ANWHBI 3NeMeHTa.

9.4 MomeHT nHepumn 3PDEKTUBHOTO CeYeHUS lgr (MK ff) MOXET ObiTb NPUHSAT
nepemeHHbIM BAOIb nponeTta. MoXHO NCNosb30BaTh TAKKE NOCTOAHHOE 3HAYeHNE MO-
MEeHTa WHEpLMM, MOMYyYEHHOE WCXOAS M3 MakCMMmanbHOro abContTHOrO MOMEHTa B
nponeTe oT HOPMaTVBHOW Harpy3ku.

10 Pacuet coeguHeHun
10.1 PacueT HecyLlen CNOCOOHOCTU COeAUHEHUN, BbINOTHEHHbIX
Ha KpeneXxHbIX 3aneMeHTax
10.1.1 CoeauHeHnss C UCNOMb3OBaHNMEM KPEMEXKHBLIX 3MEMEHTOB AOIMKHbI ObITh
KOMMaKTHbI Mo doopme. PacronoXeHns KpenéxHbIX SrEMEHTOB AOMKHO obecrneunBaTb

y[,0BIETBOPUTENbHbIE YCMOBWS ANS MOHTaXa M pemoHTa. Mpu pacuéte coeanHeHUs
HeoBX0ANMO YCTAHOBUTL BO3MOXHbIE SKCLIEHTPUCUTETHI U YYECTb B pacyeTe afieMeHTa
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COOTBETCTBYHOLLME PE3YNbTUPYHOLLNE MOMEHTbI.

10.1.2 Ecnm kpenéxHble anemMeHTbl YCTaHOBMEHbI B rogpax roppupoBaHHOro
NnncTa He No UEHTPY, TO Hecylas crnocobHOCTL caMmopes3oB U Awbenent u3 ycnoeus
npoaasnueBaHns, npueBefeHHaa B Tabnuuax 8.2 n 8.3, pomkHa ObiTb CHWkeHa. Ecnn
CMELLEHNE KPENEXHOro 3nemMeHTa OT LieHTpa MOJIKK COCTaBIIsSIET YETBEPTb €€ LUMPUHDI,
pacyeTHas HecylLas CrnocoBHOCTb KPené&xkHOro anemeHTa cHkaetcs ao 0,9F, rq, Ecnn
KPenéxHble 3NeMEHTbl PacnonNOXeHbl Ha TakOM e pacCTosHUM no obe CTOPOHbI OT
LieHTpa MOJKM, TO X HecyLas crnocobHOCTb NpUHMMaeTca paBHom 0,7 Fp ry HA KaXAbIN
Kpené&kHbl 3rnemeHT (pucyHok 10.1).

L el e

PucyHok 10.1 — CHwkeHue HecyLen cnocoBHOCTU KpenéxkHbIX 3rIeMEHTOB
13 YyCroBWS NPOAABNNBaAHNA B 3aBUCUMOCTU OT WX MOSIOXKEHUS.

10.1.3 PacuéTtHoe 3Ha4eHne NpoYHOCTU COeAMHEHUI Ha Cpes, pacTsPkeHne 1 Npo-
[aBnvBaHue COeAVHEHWUN, a TaK K€ BbIPbIB U3 OMOPHOrO 3rIeMEHTa KPEMEXHbIX dne-
MEHTOB MPUHMMAIOT Ha OCHOBaHWW JaHHbIX HaLMOHaSbHbIX CTaHAApPTOB, CTaHAapTOB
opraHv3aumii N NoNyYeHHbIX Ha OCHOBaHWWN Pe3yNbTaToB UCTbITAHWIN 3HAYEHUA HOp-
MaTWBHOW MPOYHOCTU COEAUHEHUS Ny,

N.
No =22 (10.1)

roe N, — HOpMatnBHOE COMPOTMBIIEHWE /1-Or0 TUNa KPENéXHOro aneMeHTa Ha Bo3fen-
CTBUE, ONPeAensieMoe UCTbITaHUAMY;
Y — KO3 dUUMeHT GesonacHocTK No marepuany, ¥, = 1,25.
10.1.4 Hecywan cnoCcobHOCTb BbITSKHBLIX 3aAKMEMNOK, CaMoHape3atoLMX BUHTOB,
Arobenen n 60nToB NO CMATUIO OCHOBHOTO METansa onpegenserca no hopmyne:

F, =a-yc’;—'::-d-t; (10.2)

rae d — HoMUHanNbLHbLIN AnaMeTp MeTu3a,
t — TonwmHa 6onee TOHKOro N3 COAUHAEMbIX SITEMEHTOB;
ty — TonwmHa Gonee TONCTOro N3 COeANHAEMbIX 3IEMEHTOB;
a — onpegensetca no Tabnuue 10.1;
Vm — K03(hpurLmeHT 6e30nacHOCTN OCHOBHOIO MeTanna;
Y — KOathdrLMEHT ycnosumn paboTbl COEANHAEMBIX aneMeHTOB (Tabnuua 5.1).

¥p — kKO3 DULMEHT ycnoBun paboTsl BGonToBoro coeguHeHus (no Tabnuue 41
CIM 16.13330.2011)

10.1.5 PacyéTtHoe 3Ha4YeHWe NPOYHOCTU Ha pacTSKEHWE COEAUHEHWUA Ha BbITSK-
HbIX 3aKNénkax, camoHapesatoLLmMxX BUHTax, Abensx n 6onrax NPUHUMarOT Ha OCHOBa-
HUM AaHHbIX HAUMOHAarnbHbIX CTaHAapTOB, CTAHAAPTOB OPraHvW3auui Unu NosydYeHHbIX
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Ha OCHOBaHUM Pe3ynbTaTOB WUCMbITAHWWA 3HaYeHUA HOPMATUBHOW NPOYHOCTU F,, Ha
pacTsKeHue:

N, = Yoo (10.3)

roe N,,, — 3Ha4YeHNe HOPMaTMBHOMO COMPOTMBIEHNSA KPENEXKHBbIX SNEMEHTOB MPU UCMbI-
TaHWW Ha N — bIi BUA BO3AENUCTBUS;

¥ — kKO3bpULMeEHT Be3onacHoCTn No marepuwany, ¥, = 1,25.

Tabnuuya 10.1 - Pacuyér coeguHeHun Ha cMaTne

BbITspkHbIE 3aKNENKK CamoHapesatoLme BUHTHI
1) N aRundt Runelt F aRundt
CMdATHE! = Sy ; CMsATUE: =Y.~
w =V € 1,2yp P Ym
_ _ ’t . npv t=t4
npv t=t4 a=3,6 /d <21; npu t1>2,5t n a =232 ’t/d <21;
npw t1=2,5t a=21 t<1,0 Mm
npu t<t1<2,5t o — no nUHenHowM npwm t,22,5t
MHTEpnonsLyum n 21,0 mm, a=21;
ecnn t<t;<2,5t
Oobenun bontbl
3,2R,,.dt Ry, dt
cmaTHe: Fy, = ————; cmstHe: Fyp = 7.7, b .
Ym YmY»p

10.1.6 HecyLyto CNoCOBHOCTE Ha NPOYHOCTL CEYEHUA HETTO AN pasfUyHbIX BU-
LOB KPEN&XKHbIX 3nemMeHToB, Ny, onpeaensaioT pacHétom nubo no pesynbTaram UChbl-
TaHWl B COOTBETCTBUM C Tabnuuen 10.2.

Tabnuuya 10.2 - PacuyéTt coeamHeHnn Ha NPOYHOCTb CEYEHUA HETTO KPEenéx-

HbIX 35IEMEHTOB

BbITS)KHBIE 3aKNENKX CamoHapesaoLme BUHTbI
AR
AnRun N = 'y M
N, =vy.—— vt c
zt Ye Ym
Ym
Arobenun bonthbl
A,R _ .
Ngs =y, /= Nyt = YbYcAnRpe;
Ym
R, — pacyéTHoe conpoTUBNEHUe MeTanna CoeAnNHsIEMbIX S1IEMEHTOB
¥, — KoadhdbmumeHT ycrnosumn pabotbl 60n1TOBOro coeaumHenus (no Tabnuue 41, CM 16.13330.2011).

10.1.7 Hecywyto cnocoBHOCTb Ha Cpe3 COeAMHEHWMI Ha pasfnnuHbIX BUAAX Kpe-
NEXHbIX 3NeMeHTOB, Nps, ONpefenstT pacyéTom nmbo no pesynbTatam MCMbITaHUA B

cooTBeTCTBMM ¢ Tabnuuen 10.3.
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10.1.8 Hecywyro cnocobHOCTb Ha NpoAaBlMBaHNE COEAMHEHUA Ha pPasnnyHbIX
BUAAX KPenéxHbIX anemMeHToB, Nng, onpefensitoT pacdHéTom nubo no pesynsTaram Uc-
nbITaHUA B COOTBETCTBUN € Tabnvuen 10.4.

Tabnuua 10.3 - Pacuét coeauHeHnn Ha cpes
BbITs)KHbIE 3aKNENKM CamoHape3satome BUHTbI
Nesn. Nevn.
Onpegensetca ucnbitaHuamu: N,; = ; Onpeaensietca ncnbitanuamm: Ny, = ;
Ym Ym
Orpanunderns: Npg = 1,2N,p,; Orparudenns: Nys = 1,2Nyp;
N,s = 1,2N,,. Nys = 1,2N,;.
Orobenn BonTel
N — .
Onpegensietca ucnbiranuamn: N, = ;d"; Nps = VpYcAnRps;
m
Orpanuierns: Nyg = 1,5N,,; Orpanundenms: Npg = 1,2Np,,;
Ngs = 1,5N ;. Nps = 1,2Np;.
Tabnuua 10.4 - Pacuét kpenexHblx 3NEeMEHTOB Ha MpojaBnvBaHue coefuHe-
HUIA
BbITsKHbIE 3aKNEMKM CamMoHapesarLLme BUHTbI
Onsa cratnyeckmx Harpysok: N,s =
OnpenenseTcs UCnbITaHUAMM: y. dwtRy;
N,y = Nzdn [1ns BETPOBbIX 1 BETPOBbIX + CTATUYECKUX
Z
Ym Harpyaok Ny,s = 0,5y dytRy;
Orobenu bontbl
Ans cratuiecknx Harpysok: N, = d,, tR,; Onpeaensetcs MEZZ'TaHMHMM'
[ns BETPOBbIX 1 BETPOBbIX + CTATUYECKMX Npq = ” &
narpysok N, = 0,5d,,tR,; ) 'Nm >N
rpannyermns: Npg = Npp
Ry U Ryt - pac4€THbIE CONPOTUBNEHMUS METanNNa KPeneXHbIX dMEeMeHTOB;
¥ - K03hhULUMEHT ycnoBuit paboTbl 6onToBOrO coeanHeHus (no Tabnuue 41, CIM 16.13330.2011).

10.1.9 Hecywasa cnocoBHOCTE CamoHapesarolmMx BUHTOB U Arobener no Bbipbl-
BaHUIO N3 MeTanna ocHoBbI NpueeaeHa B Tabnuue 10.5.

10.1.10 Npn ogHOBPEMEHHOM AENCTBMM Ha KPENEXHBIA 3NeMEeHT caBura n pac-
TSKEHUS, NpU yCnoBuK, 4To F¢, n F,, ONpeaeneHbl pacyeTom, Hecyllasa CnocobHOCTb
coeinHeHus onpegenseTcs rno popmyne

F, 2 Fy 2
s z <1 10.4
(min(Fp,p'F o,p)) t (mi"(Fb,van,p)) ( )

10.1.11 NpOrHO3npyembIint CPOK CryXbbl KPENEXHOro anemMeHTa AomkeH ObiTb He
MeHee cpoka CnyxObl HECYLLIMX KOHCTPYKLMIA Kapkaca. [NoaTeepxaeHne cpoka cnyxbbl
OCYLLIECTBNAESTCA HA OCHOBAHUU OMbITHBLIX AAHHBLIX UMM HATYPHbIX UCMBITAHUNA.
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Tabnuua 10.5 - PacyéTt KpenéxHbiX 3NIEMEHTOB Ha BbIpbIB U3 MeTasnsia OCHOBbI
coeiuHeHns
CamoHapesaroLwme BUHTHI Hiobenn
t
I'lpVI Sup/s < 1,
Ny, = 0,45y dt RS""/ ;
ow = BV Fsup Vi’ OnpeaensieTcs UCNbITAHUAMU:
Nawn
t = Jdwn
Mon *#/5 = 1 Naw ==,

R
Ny = 0,657 dt g, ‘"”/ym;

tsyp — TONLIMHA OMOPHOTO 3NEMEHTA, K KOTOPOMY KPENUTCS BUHT unu alobens;
S — war pe3bbobl.

10.2. TpeboBaHMA K pacCTaHOBKE KPEeNeXHbIX 3NIeMEHTOB B COeUHEHUAX

10.2.1 MuHMManeLHO AONYCTUMbIE PaACCTOAHUA MeXAy ToYKaMu Kpernexa n OT ux
OCen 0 KpaeB CoeAMHAEMbIX 3NEMEHTOB NpeacTasneHbl Ha pucyHke 10.2 n npuHuma-
toTcs no Tabnuue 10.6.

« by ,i,ief.,E
! B
a2
Herpan © & -
neRcraus N dy %
P2
HarpyagA
P o~ ,{i‘)_,,
7 AN
‘ ’ 1
i

PucyHok 10.2 — PacnonoXeHne TouYek Kpenexa B COeANHEHUSX

Tabnuua 10.6 - MuHMMankeHbIe JOMyckaeMble PaCcCTOSHUS MEXAY Kpenex-

HbIMM SNIEMEHTaMM N OT UX OCEN A0 KpaeB coeaUnHAeMbIX

31EMEHTOB
Tun meTusa (pasmepbl, MM)
Pasmep no pu- BWHT camoHape- BonT
CYHky 8.1 2‘?5”:2':4 3aoLWmn ° sﬂf?jefg 4 (MUHUManbHBIV
T 3,0=sd=<80 R pasvep M6*)
€4 1,5 do 3,0 do 4,5 do 2,0 do
& 1,5d 1,5dp 4,5d, 1,5do
P1 3,0 do 3,0 do 4,5 do 2,5 do
P2 3,0 dg 3,0 do 4,5 dy 2,5d,
*Mo FOCT 7798-70.

10.2.2 [nameTp OTBEPCTMM NMog BUHTBI AOMMKEH OTBeYaTb TPebOoBaHUAM TEXHU-
YECKUX PerrnamMeHToB W3roToBUTENS. OTW pernameHTbl AOIKHbl BbITb OCHOBaHbLI Ha
CNepyroLmnx KpUTepusx:

- MOMEHT 3aKpy4mBaHua A0mkeH ObiTb Gonblle, YeM MOMeHT, Tpebyembli Ans
HapesaaHusi pe3bbbl B COEAMHAEMOM 3MEMEHTE;
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- MOMEHT 3aKpyuuBaHUA A0MKEeH OblTb MEHbLUe, YeM MOMEHT, Bbl3blBaOLUIA
cpes pe3bbbl NN ronoBkN MeTn3aa;

- MOMEHT 3aKpy4nBaHusa AOSMKEH ObiTb MeHee 2/3 MOMEHTa, Cpe3arowero ronoBky
MeTun3a;

- 3aKnafgHas rornoBKa 3aknenkyn, a TakKe rosfioBKM CamMOHApe3alowmx BUHTOB U
Arobenel pacrnonoxeHbl Hag 6onee TOHKMM U3 CoefMHAEMbIX JIUCTOB;

- NpUBEAEHHbIE BbilLE NpaBumna pacyeTa BbITSXKHBIX 3aKNEnoK NPUMEHUMbI TONbKO
B TEX Crnyyasx, korga anameTp OTBEpCTUsi NMPeBbILAeT AnaMeTp 3aknenku He Gonee
yeMm Ha 0,1 Mwm;

- ANS pacyeTta coeamHeHnn Ha Bontax M12 1 6onee npu gMameTpax oTBEpCTUN,
npeebiwamowmx Avametp 6Honmra Ha 2 MM, pekoMeHaauuMu  npuseneHbl B
CM 16.13330.2011

10.3 TpeboBaHuMA M npaBuna NPOEKTUPOBAHUA COEAVUHEHWUW, BbINOJMHEH-
HbIX TOYEUYHOWN CBapKoMn

10.3.1 ToueuHyto cBapKy, BbINOMHAEMYHO KOHTaKTHbIM METOAOM, MO MeToA0M
nponnaeneHus, cneayet MCNonb3oBaTb ANsi NPOKAaTHOMO UM OLMHKOBAHHOTO npokaTa
TonwmHOM go 4,0 MM nNpun ycroBun: Gonee ToHKasi coefuMHaeMast 4YacTb UMEET TOSMLWMHY
He 6onee 3,0 Mm.

10.3.2 PacueTHas Hecywas cnocobHOCTb Ns CBApHON TOUKN KOHTaKTHOW TOYeu-
HOW CBapKW NpW AEUCTBUM CABUraloLLMX CUIT OrpeAenseTca cneayowmm obpasom.

Hecyluas cnocobHOCTb Ha CMATUE U Pa3pbIB:

ecrm t <ty < 2,5t, rae t—. munnumeTpax: N, = 2,7Vtd R,; (10.5)
ecnm t; = 2,5t 0,7d2R, < N, = 2,7VtdsR, < 3,1d,R; (10.6)
Hecyiliaa cnocobHOCTb kpas snemeHTa Ha Bbipble: N, = 1,4te R, (10.7)
Hecylas cnocobHOCTb CEYEHUS HETTO: Ny, = ApecRy (10.8)
Hecywas cnocobHOCTL cpesa: Ns = mdiRy (10.9)

4

B coeaVHEHNM A0IMKHbI cOBNHoaaTLECS YCNOBUS:

Ny = 125N; Ny 2 125N, u ZNS > 1,25,
3necek:
Anet — MNOLLAAL MOMNEPEYHOrO CeYEHUS HETTO COSANHAGMOrO 3NEeMEHTa;
Ny — KONM4eCTBO CBAPHbIX TOYMEK B OAHOM CoeqVHEeHNN,;
t-— TonwmHa Hawnbonee TOHKOro npucoeanHEeHHOro anemMeHTa Unn nucta, MM,
t — TONWMHa Hanbonee TONCTOro NPUCOSANHEHHOrO 3NeMeHTa Unm NneTa;
ds — BHYTPEHHUI AUameTp SneKTpo3aKknenkm SOMKEH onpeaensaTCs:

- npw ceapke nponnaeneHvem ds = 0,5¢ + 5 mwm;
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- npu ceapke conpoTueneHnem ds = 54t (rae f B Munnumetpax).
PacnonoxeHve Tovek CBapkM B COeAuHeHWW npuesefeHsl Ha pucyHke 10.2, rae
2ds < e1<6ds; 3ds< pqs 8ds; €25 4ds; 3ds< po< 6ds.

10.3.3 Pa3smep ds CBapHO TOYKM B peanbHbIX YCMOBUSX AOIMKEH ObITb NpoBEpeH
NMocpesCTBOM UCTLITAHUI Ha Cpe3 C UCMOMb30BaHMEM HaxNecTo4YHbIX 06pasyoB ¢ oau-
HOYHbIM KpEenmneHMeM, kak nokasaHo Ha pucyHke 10.3. TonwmHbl coefnHaembix ane-
MeHTOB 0bpasLa J0mkHbI ObITe paBHbI peannsoBaHHBIM B K&X/0M KOHKPETHOM Cryvae.

- 3 4"?;;'_—.' .F_&;l-. 5
L] | 400 mm L
CEapKa CONPOTHERBHMEN I - CEapka NPONAAEAEHUEr
~ e

354, < 9o g 50, emnn]

PucyHok 10.3 — O6pasubl 4Nna UCMbITaHWM Ha Cpes3 CBapHbIX TOYEK

10.4 TpeboBaHMA K NPOEKTUPOBAHUIO CBApHbIX COEAVUHEHWUN C YITMOBbLIMU
wBamMu

10.4.1 TpeboaHnsa HacTosLLEro Noapasaena AoMmKHbI UCTIONBL30BaTLCS NP NPOeK-
TUPOBAHUN CBAPHbLIX COSANHEHWIA BHAXMNECTKY, BbIMNOMHEHHbIX AYrOBOA CBapPKOW, C OCHOB-
HbIM Marepuranom TOMLMHON He Bonee 4,0 Mm.

10.4.2 Pa3avepbl CBapHbIX LIBOB AOMKHbI BbIOMpaTLCA Takum oBpasom, 4ToObI
MPOYHOCTb COEAMHEHMS OMpPesenanach TOMMHOM COeAMHSEMOro SnemMeHTa unm nucra,
HO He CBapHbIM LWBOM. MIOXHO AOMYCTUTb, YTO 3TO TpeboBaHWe BbINOMHAETCA, €CNN ceve-
HWe CBapHOro LUBa He MEHEE TONLLWHbI COEANHAEMOrO S1IeMeHTa Unm nucra.

10.4.3 PacyeTHas HecCyLas crnoCOBHOCTb YINOBOro CBAPHOrO LWBa A0MKHA onpe-
LEensATLCA B COOTBETCTBUM C TpebosaHusamm CIM 16.13330.2011

10.4.4 Ecnu B OGHOM COEAUHEHUWN UCMONb3YEeTCA coveTaHne noboBbix U dnaH-
roBbIX YrMOBbIX LUBOB, OOLLYH HECYLLYy CNOCOBHOCTbL CBAPHOrO COSAVHEHUSA cneayeT
onpepensiTb kak CyMMy HecCyLUux crnocobHocTen noboBbix U dnaHroebix WBoB. Mpu
3TOM AOMKHbBI Y4UTLIBATLCA MOSIOKEHME LIEHTPa TSHKECTU U COOTBETCTBYIOLLEeE pacnpe-
LeneHne yeunuman.

10.4.5 Yrnosble WBbI C 3PPEKTUBHON ANMHON MeHee 8t (f — TonwmHa Gonee
TOHKOIO M3 COEAMHSIEMbIX 3IEMEHTOB) HE AOMYCKAOTCA B PACYETHbLIX COEANHEHUAX.
10.5 [lyroBas ToueyHas cBapka

10.5.1 [yroBas ToyeuyHasa cBapka AOMKHA NMPUMEHATLCA TOMNbKO B COEAMHEHUSIX,
paboTatoLmx Ha CABWM U HE JOITKHA UCMONb30BaTLCA AN COEANHEHUSA SNEMEHTOB UK
nvcros, obLas TonWmMHa Xt KOTOPbIX NPEBLILLAET 4 MM.

10.5.2 [yroBas Toye4yHas cBapka AOIpKHA UMETb BHYTPEHHUIN guameTp ds He Me-
Hee 10 MMm.

10.5.3 Ecnu TonwmHa coenmHsemoro snemMeHTta unu nucta meHee 0,7 Mm, TO
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JlorKHa ncnons3oeaTbca ceapHas wawba (cMm. pyucyHok 10.4).

]

CoegnHnemain,
IMEMEHT ¥ A
NAZCTHHE . -~

PucyHok 10.4 — [lyrosas Toue4YHas ceBapka Co CBapHOW Luanbom

10.5.4 MuHumanbHble PacCTOSHUS €min OT LEHTpa KPYriioW AyroBOW CBapHOW
TOUkM A0 Brivkanliero kpas coceaHel CBapHOW TOYKU UMM A0 KOHLA COeAMHAEMOro
31EMEHTAa BAOb CPE3aoLLEero yCUnus AokHbI NPUHUMATBLCS CNEAYHOLLNMM:

Cmin = 18-—NS npu —R”" < 1,15; (10.10)
min 4 tRu_ R » ’ .
N Ryn
.= i _
emin = 2,1 iR, npu Ry = 1,15 (10.11)

10.5.5 MuHuMansHOe paccTosiHMe OT LiEHTPa KpYyrion CBapHOW TOYKM A0 Kpas B
nobomM HanpaBneHWM yCUNnsi COEJMHSIEMOr0 3reMeHTa AO0STKHO ObiTb He MeHee YeMm
1,5dy, rae d, — BUANMBIA AuamMeTp CBApHOW TOYKM (CM. pucyHok 10.5).

10.5.6 MMHUManbHOe paccTosiHME B CBETY MEXAY OBarnbHOW CBapHOW TOYKOW W
Kpaem nucta B Niobom HanpaBneHnm yeunus LomkHO 6biTb He meHee yem 1,0 d,.

10.5.7 PacueTtHas Hecywas crnocobHOCTb Ha cpe3 N, Kpyrnon CBapHOW TOYKW
onpegenseTca cnefyowmm obpasom:

T
N =2 d2Ryy, (10.12)
rge Ruw — BpeMeHHOoe ConpoTUBNEeHNE Matepurana 3neKkTpoaa;

Os — BHYTPEHHUI OMameTp CBapHOW TOUKW, KOTOPbIA OMpeaensieTcs cneayrowmm
obpasom:

d, =0,7d,, — 1,5%t, Ho d, > 0,55d,,, (10.13)
rae dy — BUAMMbIN AuameTp AyroBoi CBapHOM TOYKM (CM. pucyHok 10.5);
Nw — HE AOIDKHO NpeBbIWAaTh 3HAaYEHWUI, onpeaensemMbIX U3 Creayowmx yCnoBuiA:

d 420\%5
ecnﬂz—’;s 18- E) ,TO Nw=1.5d,,2t-Ru; (10.14)
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0,5
ecnn 18- () < 2 <30 (“2") ,TON,, = 27- (“2") it (10.15)
d 0,5
ecnn $2>30-(22) ", T0 Ny = 0,9, Tt Ry (10.16)

10.5.8 PacyeTHas Hecywian cnocobHOCTb Ha cpes Fy ry OBANbHOW CBAPHOM TOY-
Kn onpeaenseTcsa no opmyrne

Ny = [Z- a2 + Lyds] 0,625R,,, (10.17)
npwv ycnosum, 4to Ny — He NpeBbILLaeT 3Ha4YeHWiA, onpeaensaemblx no dopmyne
Ny = (0,5Ly, + 1,6d,) St Ry, (10.18)
roe Ly — AnvHa 0BanbHOM CBapHOM Touky (M. pyucyHok 10.6).
a)
dw
V
T
6)
8)

I d, i

-

a — npucoeanHeHne oaHoro nucta (It = f); 6 — npucoeauHeHNe ABYX NMUCTOB
(3t = t1 + t2); 8 —NPMCOEANHEHNE OAHOIO NUCTa C NPUMEHEHNEM CBapHOW LWanbbl

PucyHok 10.5 — ToueuHas pyroeas ceapka
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PucyHok 10.6 — OBanbHasa ceapHas Touka
11 TpebGoBaHuA Kk nporpaMmmHOMY ob6ecneyeHuIo AnA pacyéToB
KOHCTPYKUUIA U3 CTallbHbIX TOHKOCTEHHbIX XONOAHOMHYThIX
OUMHKOBaHHbLIX npodunen

11.1  KomnbloTepHble nporpammbl B 4acTu npoLecca Bepudmkaumn LOMKHbI Co-
oTeeTcTBOBaTh TpebosaHusam FOCT P UCO/M3BK 12207.

11.2 KomnbloTepHble mporpamMmbl B 4acTM ApoLecca MOMHOro COmnpoBOXAEHUA
nporpaMmMHbIX cpeacTs LLOMKHbI COOTBETCTBOBaTL TpeboBaHVaM
FOCT P NCO/MOK 14764.

11.3 Mpu NOCTPOEHUMN KOHEYHO-3NIEMEHTHOWN PAcYETHOM CXEMbl pasMepbl U KOH-
duUrypaumio KOHeYHbIX SNEMEHTOB CriefyeT 3ajaBaTb UCXOASl U3 BO3MOXHOCTEW Npu-
MEHSIEMbIX KOHKPETHBIX NMPOrpamMm 1 NpUHUMaTL UX TakMmu, YTobbl Bbina obecneyeHa
HeobxoanMas TOYHOCTb ONPEAENEHNS YCUMUIA.

11.4 Tpn NPOEKTUPOBAHUM HECYLLMX KOHCTPYKLMIA 3AaHUMA U COOPYKEHUA C MpU-
MEHEHMEM CTarbHbIX TOHKOCTEHHbIX XONOAHOMHYTHIX OLMHKOBaHHBLIX npodwunen Heob-
XOAMMO UCMOMb30BaTh YMNPOLEHHbIA (NpeaBapuTensHbIi) cnocob pacyeta, B KOTOPOM
peanv3oBaHbl OCHOBHbIE TpeboBaHus U pacdeTHble nonoxeHns Hactoswero CTO wn
YTOYHEHHBIN Cnocod pacyeTa ANA BbINOMHEHUA YTOYHEHHBIX MPOBEPOK HECYLLEN Cno-
COBHOCTU M HasHa4YeHus KOSPDULMEHTOB HAAEXKHOCTH, YCnoBU paboTbl, a Takke Ko-
3 DULMEHTOB HAJEKHOCTU MO OTBETCTBEHHOCTM Pa3NUYHbIX KOHCTPYKTUBHBIX 3/1E€MEH-
TOB COOPYXXEHMS U BCEr0 COOPYXKEHWUSI B LIEMOM.

11.5 Wcnonb3oBaHue ynpoLEeHHbIX pacyHeTHbIX MOAENEN, peann3oBaHHbIX B Cre-
LManu3npoBaHHbIX KOMMBIOTEPHLIX NporpaMmax C pacuyneHeHneM Ha OTAenbHble ane-
MEHTbI, AOMyCKaeTcs ANs MPeABapUTENbHOTO MW BCMOMOraTensHOro aHanusa roee-
LEHNS KOHCTPYKLMIA Nog, LENCTBUEM Harpy3oK 1 BO3AENCTBUN.

11.6 na BbINOMHEHMS YTOYHEHHbLIX MPOBEPOK (MpU HEOBXOAMMOCTM) HECyLLEen
CNocoBHOCTUN Kapkaca 34aHns UM COOPYXKEHMS cneayeT paspaboTaTe NPOCTPaHCTBEH-
HYIO pacyYeTHYH CXeMy C BKJIHOUYEHMEM B HEE BCEX OCHOBHbIX W BCMOMOraTenbHbIX KOH-
CTPYKTMBHbIX S1IEMEHTOB, BINMAOLWMX HA paboTy HECYLLEro kapkaca.
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11.7 Mpw co3gaHMn YyTOUHEHHOW PacYeTHOM KOMMbIOTEPHON MOAENN 3AaHUSA UIK
COOpY>KEHUS1 PEKOMEHAYETCA MCMNOMb30BaTh MPOCTPAHCTBEHHbIE PACYETHbIE CXEMbI,
NO3BONSAIOLUME OLIEHUBATL HECYLLIO CMOCOBHOCTb, @ Takke YCTOMYMBOCTb 3IIEMEHTOB
KOHCTPYKUMM N YCTOMYUBOCTb KOHCTPYKLMU B LIETIOM.

WUcxoaHble faHHble (Harpyskn n nx Hambonee HEBbLIrOAHY KOMBUHALMIO, CeveHuns
3NeMEeHTOB, (PUNYECKUE XaPaKTEPUCTUKM KOHCTPYKLIMOHHBLIX Marepuarnos, BKMHOYas
nnacTuyeckue CBOWCTBA) AOMYCKAETCA NPUHATL MO peayrnbTaraMm npeaBapuTensHOro
YMPOLLEHHOTo pacyeTa.

11.8 lMpoBepka Hecyllern CrocOBHOCTU U OnpeaeneHue KPUTUYECKUX Harpysok
ANS 3NeMeHTOB M BCEero HecyLLiero kapkaca 3faHus Unu COOpPY>XeHUs AO0MKHa BbINOn-
HSATBCS C YYETOM HayanbHbIX HECOBEPLUEHCTB B COOTBETCTBUM C MOMOXEHUAMU Tabnu-
ubl 5.2 Ha ocHOBe fedOpPMaLMOHHOIO pacyeTa, KOTOPbIN yCTaHABNMBAET COBOKYMHOCTb
paBHOBECHbLIX COCTOSIHUA HECYLLEro Kapkaca, OTBeYalWyM pasnuMyHbIM - YPOBHSAM
Harpy>xeHusl, HO Mo CBOEW NMPUPOAE He AaET BO3MOXHOCTU CyauTb 06 yCTOM4YMBOCTU
3TUX COCTOSHUNA.

11.9 [Ins pacyeTa HeCyLLMX KOHCTPYKTUBHBLIX CXEM YTOYHEHHbIM CNOCOoBoM peko-
MEHZYETCS UCMONb30BaTb AUCKPETHLIE pacyeTHbIE MOAENN, KOTOPbIE pacCUMTLIBAOTCSA
METOAOM KOHEYHbIX 3NEMEHTOB. [McKpeTnsauma KOHCTPYKTUBHBIX CUCTEM MPOBOAMUTCA
C NpYMeHeHneM 060Mo4eUHbIX, CTEPXKHEBBIX U OOBEMHBIX (€CNK 3TO HEOBXOANMO) KO-
HEYHbIX 3NIEMEHTOB, UCMOMb3YEMbIX B MPUHATOW pacyeTHOW NporpamMme.

11.10 Mpn MOAENMpPoOBaHWM Y3NOB COMPSIKEHUA SNEMEHTOB Mexay cobon u ¢
OMOPaMU HYKHO OLIEHUTL MX MOAATIIMBOCTL, a Takke, Npu HeoBXxoanMOCTH, y4ecTb Nno-
LaTIMBOCTb OCHOBaHWS NMOA (yHAAMEHTaMW.

11.11 [Ans npoBefeHnsi pacHeToB HEOOXOAMMO CO3AaBaTh KOHEYHO-3NIEMEHTHYH
CeTKYy C COOTBETCTBYIOLMM Ha3Ha4YeHWEM TUMOB KOHEYHbIX SNEMEHTOB. CTePXHEBbIE,
nrockve unyM 06onoYeYHbIe, NPOCTPaAHCTBEHHbIE. B MecTax koHUeHTpauum HanpskeHnn
KOHEUYHO-3IIEMEHTHYH CETKY He0BX0AMMO CryLiaThb.

11.12 OAHOBPEMEHHO C MOCTPOEHMEM OCHOBHOW KOMMBIOTEPHON MOAENMU PEKO-
MEHAyeTCSA HE3aBUCKMMO peLLaTh fokKarbHbIe 3aAa4m Mo YTOMHEHUIO UCXOAHBIX faHHbIX,
3aBUCSLLMX OT KOHCTPYKTUBHBLIX OCOBEHHOCTEN y3MnOB COMPSDKEHNA SNEMEHTOB MeXAay
coboit 1 Ha onopax (Hanpumep, ¢ NPUMEHEHUEM BUHTOB ANSi COSAMHEHUS Mexay cobon
TOHKMX NMNAcTuH). KOHTUHyarnbHble KOHCTPYKTUBHBIE SNEMEHThI Tuna nnut, o60mnoYex,
CMOLHbIX MaccuBOB HEOBXOAMMO MOAENVMPOBaTb C MOMOLLBI ABYXMEPHbLIX U TpeX-
MEpPHbIX KOHEYHbIX 3EMEHTOB.

11.13 B 06Lyto CTEpKHEBYIO MOAENb PEKOMEHAYETCH BCTaBNATb PparMeHThl y3-
NOBbIX COEANHEHWIN, CMOAENUPOBAHHBIX C MOMOLLIbIO NMOCKMUX MM 06BEMHbIX KOHEYHbIX
3MEMEHTOB.

11.14 Mpu co3gaHUM NPOCTPAHCTBEHHOW MOAENU KOHCTPYKTUBHOW CUCTEMBI
Heo6x0ANMO yuuTLIBaTb XapakTep COBMECTHOW paboTbl CTEPXHEBbLIX, 0BONOYEYHBIX 1
06BEMHBIX KOHEYHBIX 3NEMEHTOB, YTO CBA3AHO C Pa3HbIM KOMMYECTBOM CTENEHEN CBO-
604b! ANA KaXxA0ro U3 ykasaHHbIX 11EMEHTOB.
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11.15 PacueTHas cxema BCEM KOHCTPYKUMM CTPOUTCS B MEPBOM MPUBIIVDKEHUM,
npeHebperan nokanbHeIMM 0COBEHHOCTAMM KOHCTPYKTMBHOMO PELUEHUs], YTO faeT BO3-
MOXHOCTb OLEHWUTL HanpshKeHHO-4eOPMUPOBAHHOE COCTOSHME 0ObekTa B LENOM, U
BbINOMHUTL pacyeT.

11.16 lMpy NOCTPOEHUN KOHEYHO-3IEMEHTHOM pPacqeTHOW MoAenu pasmepbl U
KOHUrypaLmio KOHEYHbIX 3MEMEHTOB CrefyeT 3ajaBaTb UCXOAS M3 BO3MOXHOCTEN
NPUMEHSAEMbIX Pac4eTHbIX MPOrpamMm, 1 MPUHUMAaTL UX Takumu, 4Tobbl Bbina obecneve-
Ha HeobXoAuMMasi TOUHOCTb OMPEAENEHNs YCUIMIA C y4eTOM OBLLEro umMcna KoHeYHbIX
3MEeMEHTOB B PACYETHOWN CXEME, BIUSIIOLLMM Ha NPOACIKUTENIbHOCTb pacyeTa.

11.17 PekomeHayeTca Mpu pacyeTe OTAEMbHLIX 3NEMEHTOB NPUMEHATL NPUHLM-
nbl oparmeHTaumm: BoiaeneHve gpparmeHTa u3 obLyen KOHCTPYKTUBHOM CXeMbl 34aHus,
copepxallero nHrepecyrowmi anemeHT. K stomy dparmeHTy npuknagbiBaroTca Cunbl,
HEeMnocpeACTBEHHO K BbIAENEHHON YacTU KOHCTPYKLUNN.

11.18 Mpn pacyeTe 3gaHUSA B LENOM Ha rOPU3OHTanbHbIE M BepTUKamnbHbIE
Harpy3ku CrnefyeT WUCMonb30BaTb MOAESNb C PefKON KOHEYHO-3MEMEHTHOW CEeTKOW, a
pacyeTbl OTAEMbHbIX 3NEMEHTOB 34aHUS MPOBOAUTL KaK pPacyeTbl OTAESbHbIX KOH-
CTPYKTMBHbIX CXeM C Bonee rycto KOHEYHO-3NEMEHTHOW CETKON Ha MECTHYIO HarpysKy
W NepemMeLLeHne yanos, obLwmx ¢ yanamm obLyen cxemsl.

PekomeHayeTCs MPUMEHEeHWe COBPEMEHHbLIX MMOPUAHBIX KOHEUYHbIX 3NEeMEHTOB,
YTO MO3BOMSET MOSyYaTb XOPOLLYH TOYHOCTb §e3 AOoMoNHUTENBHOro pasbuerus. Mpu
OopraH1saLmmn pac4eToB PEKOMEHAYETCSH NPUMEHSITb NPOrPaMMHbIE KOMIIIEKChI, B KOTO-
pbIX aBTOMaTU4ECKM pearn3oBaHbl NPUHLMNGI doparMeHTaLmm.

11.19 Mpn HeoBxoAMMOCTU PEKOMEHAYETCA NPOBOAUTL pacqeTbl OTAENbHbIX Y3-
OB U SIEMEHTOB Ha OCHOBE TPEXMEPHOW Moaenu B hUsnYeckn HENUHENHOW nocTa-
HOBKe.

11.20 CrnepyeT BbINONHATL pacyeTbl, MOAENUPYS paboTy KOHCTPYKLUMINA C y4ETOM
3TANHOCTW, TEXHOMNOMKM W NOCIefoBaTeNbHOCTU BO3BEAEHNA (B TOM Y/Cne ANA Henn-
HelHbIX 3aaau).

11.21 MporpamMmmHble CpeacTBa, C MOMOLLBIO KOTOPbIX MPOU3BOAATCA pacuqeThl,
BOJSDKHBI UMETH COMPOBOXAAIOLLYIO TEXHUYECKYIO JOKYMeHTaumo n obecneumearts BO3-
MOXHOCTb pacyeTa 3MEMEHTOB HECYLLMX U OrpaKAatoLLMX KOHCTPYKLUMIA C y4eTOM peay-
LMpOBaHUs, a Takke BO3MOXHOCTb pacdeTa pefyLmMpoBaHHbIX XapakTePUCTUK CeYeHNI
M3 OANHOMHBIX U COCTaBHbLIX NPOUne.

12 TpeboBaHuA No o6ecnevyeHn0 KOPPO3MOHHON CTONKOCTU

12.1 TpeboBaHma HaCTOALLEro pasfernia pacnpoCTPaHATCA Ha NPOEKTUpoBaHue
3aWmThl OT KOPPO3UN CTarbHbIX TOHKOCTEHHBIX CTPOUTESNBHBIX KOHCTPYKUMIA N3 XONOoA-
HOrHYTLIX Npodunen n rodpprpoBaHHbIX NUCToB. MpoekTupoBaHMe 3aluTbl OT KOPPO-
31N CTPOUTEINBHBLIX KOHCTPYKLMUA M3 CTalbHbIX TOHKOCTEHHBIX XONOAHOMHYTHIX OLMHKO-
BaHHbIX MPOQUNEN [OIKHO BbINOMHATECA B COOTBETCTBMM C  TpeboBaHUsSMU
CM 28.13330.

B HacTosiLem pasgene onpeaeneHbl TEXHUYeckne TpeboBaHMS K 3aluuTe OT Kop-
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pO3UM CTPOUTENbHBLIX KOHCTPYKLUMIA 34aHWIA N COOPYKEHUA NPU BO3AENCTBUN rasoos-
pasHbIX arpeccuBHbBIX CPea C TemnepaTtypon ot MuHyc 55 go 100°C.

12.2 MpoeKkTupoBaHME HOBOrO CTPOUTENLCTBA Y PEKOHCTPYKLIMWN 3JaHWUIA 1 COOpY-
XEHUA C MPUMEHEHUEM KOHCTPYKUMIA M3 CTanbHbIX TOHKOCTEHHbLIX XOMOAHOMHYTbLIX
OLMHKOBaHHbIX Npodunen Heobxo0AMMO OCYLLECTBATE C YY4ETOM OnbiTa 3KCnnyaraumm
aHarnormyHbIX CTPOUTENbHBLIX OOBLEKTOB, MPW 3TOM CrneAyeT npeaycMarpvearb aHanms
KOPPO3VMOHHOIO COCTOSIHUSI KOHCTPYKLMIA W 3aLUMTHBIX MOKPbLITUIA C Y4ETOM BUAa U CTe-
NeHW arpeccuBHOCTU cpeabl.

12.3 TNpy NpoeKTMpoBaHUN 3aLUTLl OT KOPPO3UKU ANSA HOBOro CTPOUTENbLCTBA UC-
XOAHbLIMY AaHHLIMU ABMSAIOTCS:

1) cBeAeHMs 0 KnMMaTnyeckux ycnoemax panoxa no Cr 131.13330.

2) XxapaKTepUCTMKM ra3oBOW arpeccuBHON cpefbl (rasbl, a3po30Nv): BUA U KOHLEH-
Tpauus arpeccUBHOIO BELLECTBa, TEMNEpaTypa U BNaXHOCTb cpeabl B 34aHNM (Coopy-
JKEHWUM) U CHapYXM C y4eTOM Npeobnagarowero HanpaeneHUa BETPa, a Takke C y4eToM
BO3MOXHOIO M3MEHEHUS XapaKTepuCTUK Cpelbl B Nepuoa akcnnyaTaummn CTpoUTenbHbIX
KOHCTPYKLWIA;

3) MexaHu4eckme, TepMmnyeckme 1 Bruonornieckme Bo3gencTema Ha CTpouTesbHbIe
KOHCTPYKLMM.

12.4 Tlpy NPOEKTUPOBaHUN 3aLLMTBI OT KOPPO3UM PEKOHCTPYMPYEMbBIX 34aHUN U
COOPYKEHWUI, BbINOMHEHHBIX C MPUMEHEHNEM KOHCTPYKLMIA U3 CTamnbHbIX TOHKOCTEHHbIX
XONOJHOTHYTBIX OLMHKOBaHHBIX MPOMUNEN, UCXOAHBIMU ABNSAIOTCA AAHHbIE O (hakTuye-
CKOM COCTOSIHUM CTPOUTENBHBIX KOHCTPYKUMIA C aHANMM30M MPUYNH UX NOBPEXAEHNS.

12.5 KOHCTPYKLUMW 34aHUIA U COOPYXEHUIA AOMKHBI ObiTb AOCTYNHLI ANS NEpUoaK-
YeCKOW AMarHOCTUKU (HEMOCPEACTBEHHOMO UM ANCTAHLUMOHHOIO MOHUTOPUHIA), PEMOH-
Ta NN 3aMeHbl NMOBPEXAEHHbBIX KOHCTPYKUWIA. [pyn OTCYTCTBUN BO3MOXHOCTK obecne-
YeHUs 3TUX TpeboBaHMM KOHCTPYKUMM NepBOHAYarbHO AOMKHbI ObiTh 3awyweHsbl oT
KOpPPO3UM Ha BECb NEPUOA KChyaTaLuu.

12.6 He ponyckaeTcsi NpOeKTUpOBaHME CTanbHbIX KOHCTPYKUMA 13 ctanm 092 n
142 3paHUN N COOPYXEHUA, HAXOAALLMXCS B crnaboarpeccuBHbIX cpefax, CoaepalLmx
CePHWCTbIN aHrMapua UM cepoBoAOpO, Mo rpynne rasos B.

12.7 Tlpy NPOEKTUPOBAHNM KOHCTPYKLUMIA N3 Pa3HOPOAHLIX METANNOB AN SKCMTy-
atauum B arpeccuBHbIX Cpefax HeobxoAMMO npesycmaTtpuBaTb MeEpbl MO NpeaoTBpa-
LLIEHWNIO KOHTaKTHOW KOPPO3MU B 30HAX KOHTAKTa pasHOPOAHbIX METaIIIOB.

12.8 TennoTexHN4ECKUMN pacyeTamMmm U NPOEKTHbIMU PELUEHUAMM [OIDKHO ObiTb
WCKIMIOYEHO NpOMep3aHMe KOHCTPYKLMIN OTannvMBaeMbiX 34aHuUA M obpasoBaHue KOH-
JeHcara Ha UX NOBEPXHOCTK, a Taioke U3BBbITOYHOE HAaKOMMEHVE BNarn B OrpaxaatoLLmx
KOHCTPYKLUMSIX B NPOLIECCce SKennyaraumu.

12.9 dopma KOHCTPYKLUMA U KOHCTPYKTUMBHbIE PELUEHWUS 34aHWN U COOPYXEHUN
[OITKHBI UCKNoYaTe oBpasoBaHne NMoXO BEHTUNMPYEMbIX 30H U Y4acTKOB, rae BO3-
MOXXHO HaKOMMEeHNe arpecCmMBHbIX K CTPOUTENbHBIM KOHCTPYKLMAM rasos, nNapos, Nbinw,
Bnaru.
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1210 MuWHMManbHYIO TOTMLMHY IMCTOB Orpaxzarolmx KOHCTPYKUMK cregyeT
onpeaensTs cornacHo Tabnuue 12.1.

Tabnuya 12.1 - MuHUManbHas TOMLWUWHA FIUCTOB OrpakAalolmxX KOHCTPYKLMNA.
Pa3mepbl B MUNNUMeTpax

MvHMManbHas TOMLLMHA NACTOB OMPEDKAAIOLLNX KOHCTPYKLMA,
NPUMeHsieMbIX 6e3 3aLLWTbl OT KOPPO3UK AaKOKPACOYHLIMU MO-
KPbITUSIMM

W3 yrnepogmcron ctanu ¢ LMHKO-
BbIMW MOKpbITUAMM 1 Knacca no
[OCT 14918 unun knacca He Me-
Hee Z275 no TOCT P 52246, a

TakkKe antoMOLMHKOBbLIMU MOKPbI-

Tnamm knaccos ZA255 nnn AZ150

CreneHb arpec-
CWBHOro Bo3fen-
CTBUSA Cpeabl W3 cranm mapok 10XHAM,

10XAan

no EN 10346
OnpegensieTcA  arpeccus-
HearpeccueHas 0,5 HOCTbIO BO3AENCTBUA Ha
Hapy>KHYH NOBEPXHOCTb*
CnaboarpeccneHas — 0,8

*Mpn YCNOBUM HAHECEHUSI NAKOKPACOYHbLIX NMOKPLITUIA HA NOBEPXHOCTL NUCTOB CO CTOPOHbI MOMeE-
LLEHWIA.

12.11 B cnyyae BO3HWKHOBEHWS OCHOBHOW aBapuNHOW cuTyauun (BO3HUKHOBE-
HWS B npouecce aKcnryatauuu cpeabl CO CpeaHel CTEMNeHbIO arpeccMBHOMO BO3LEen-
CTBMSAA) ANS CTanbHbIX KOHCTPYKLUA AOMYCKAeTCa NPOEKTUpOBaHMe CO cpefamu cpea-
HEWN CTemneHW arpeccyBHOrO BO3AENCTBUA M co cnaboarpeccrBHbIMM cpegamun, conep-
XKallMMW CEPHUCTBIN aHMMAPWUA UM CEPOBOAOPOA MO rpynne rasos B n3 crann 092 n
14r2.

12.12 CteneHn arpeccnBHOrO BO3ASNCTBUA Cpefl Ha MeTannnMYeckne KOHCTPYKLUMK
npuBeseHbl: razoobpasHbix cpef — B Tabnuue 12.2; TBepabix cped — B Tabnuvue 12.3.

76



CTO 82866678-2-06-2016

Tabnuya 12.2 - CTeneHb arpeccvBHOrO BO3AENCTBMSA rasoobpasHbIXx cpej Ha
MeTansm4yecknue KOHCTpYKLMK

CrteneHb arpeccmBHoOro BO3,U,EIZCTBVIFI cpenbl

BnaxHocTHbIN 2 § = Ha MeTannnyeckne KOHCTPyKLUn
peXxum T B B
—_ < -
noMeweHMiA Z© % HyTpW® HyTpU HE‘OTaI'IJ'IvI/I
S —— EC © oTannveae- BaeMmbIx 3gaHni | Ha oTkpbITOM BO3-
3oHa BnakHoCTU 208
(noCM131.13330) | = 2 + MbIX ur Ayxe
3paHun nog Hasecamu
Hearpeccue-
Has
A HearpeccvBHas | CnaboarpeccuBHas
Cvxoii Toxe
yxom B CnaboarpeccvBHas Toxe
Cnaboarpec-
Cyxas C cVBHas CpenHearpeccuBHas | CpegHearpeccmBHas
D Toxe CuneHoarpeccuBHas
CpepnHearpec-
CuBHas
CTeneHb arpeccyMBHOIO BO3LENCTBUSA Cpefbl
BriaHOCTHbIN B R = Ha MeTanIM4eckne KOHCTPYKLMK
pexum g 8 Lo B
NOMeLLEHMiA = BHyToM HyTp® HGOTaI'IJ'IVM—
T —— ECc 2 BaeMbIX 34aHNN Ha oTKpbITOM BO3-
SoHaBnaxHoch | =G Q| OTan/MBaEMbIX
(ToCM131.13330)| = & * ananmin uim Ayxe
nog Haeecamm
HearpeccvBHan
A Crnaboarpec- | CnaboarpeccueHas | CnaboarpeccmBHas
HopmanbHbii B ovBHan CpenHearpeccuBHas | CpeaHearpeccveHas
HopmanbHas Cc Toxe Toxe To xe
D CpepHearpec- | CunbHoarpeccyeHas | CunsHoarpeccueHas
vBHaA
CpenHearpec-
BRasKHBIN g C1]_/IBHaF| CpenHe_?rpeccuaHaﬂ Cpe,qu_?rpeccmsHaﬂ
WIN MOKpbI 0xe 0xe oxe
Braian C CunbHoarpec- | CunbHoarpeccyeHas | CunsHoarpeccueHas
naxHas
D cvBHas Toxe To xe
Toxe

MpuMeyaHnune —Tlpu oueHke CTeNeHn arpeccUBHOrO BO3AEWUCTBUA CPEeAbl HE CneayeT Y4YuTbl-
BaTb BIIUAHWE YrNeKUcrnoro rasa

12.13 Hecylume MeTannoKOHCTPYKLUUN KapKacoB 3A4aHUA U3 TOHKONMUCTOBLIX FHY-
TbiX Npodounen n orpaxparoime KOHCTPYKLUUWN, U3roTaBnMBaeMble U3 OLIMHKOBAHHOMO
npokara c ropsynmMm LuHkoBbIM nokpbiTem 1 knacca no NOCT 14918 n knacca 275 no
FOCT P 52246, ponyckaeTcs NpUMEHATb TONMbKO B YCIOBUSIX HearpeccusHoro n cnabo-
arpeccuBHOIO BO3AEUCTBUSI cpeabl. Hecywme KOHCTpYKUMM K3 3TMX npodunen u
Orpaxaarome KOHCTPYKLMA M3 TOHKONMMCTOBOW OLIMHKOBAHHOW CTanu C LOMNONHUTENb-
HbIM JTGKOKPaCOYHbIM MOKPBITVEM [OMyCKaeTCs MPUMEHSTb B ycrnoBusix cnaboarpec-
CMBHOrO 1 CpefHearpecCMBHOTO BO3AENCTBUS CPeabl.
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Tabnuuya 12.3 - CTeneHb arpeccMBHOrO BO3AENCTBUS TBEPAbIX Cped  Ha
MeTannmMueckme KOHCTPYKLN

BnaxHOCTHbIN

CTeneHb arpeccuBHOro BO3AENCTBUA Cpeabl

pexum rove- | o .o PUMOCTH Ha MeTannuyeckmne KOHCTPYKLIMA
LLEHWIA
TBEpAbIX cpef BHyTpun HeoTan-
30Ha BrlaXHo- | g pone™ 11 ux rur- OTar?nHX;;)eMMHX nuBaembIx 3ga- | Ha oTkpbIToM
¢t POCKOMNYHOCTb y HWIA UMV nog, BO3Zyxe
(o saanum HaBecamu
€ 131.13330)
Maropacteopnvibie | HearpeccvisHas Hearpecovieraa | Criaboarpecovisran
Cyxoit XOopoLLo pacTso-
pUMble
Marormrpocko- Toxe CrieGoarpecaeres Toxe
Mn4HbIe
Cyxas XopoLuo pacTBo-
pvMble CnaboarpeccrsHast Toxe CpepHearpecoveHan
TUMPOCKOMNYHbIE
. CTBO) a9 | CneBoarpecovieHas BHast
HopmarbHiii Manopacreopumble | HearpeccveHas | C Cnaboarpeccu
XOpOLLO pacTBo-
PUMbIS CnaboarpeccrsHas | CpegHearpeccveHas| C
Hearpecov/eHast
HopmaneHas MarormrpocKo- Pel P
MnYHbIE
. | XopoLuo pacTeo-
:zp':\:?;lt::: pvMble CpenHearpeccvBHan| CpeaHearpecavieHas| CpepHearpeccvieHast
P FUMPOCKOMUYHbIE
5 . Marnopacteopumble | CnaboarpeccyeHast | Crieboarpecarerast | CriaboarpeccvieHan
naxHbIN
WM MOKpbIA | XOpOLLIO pacTBo-
pUMble CpenHearpeccviBHasi| CpeaHearpeccyeHas| CpegHearpeccrHan
BraxHast XopoLLo pacTso-
pMble Toxe Toxe CunbHoarpeccveHast
[MrpockonnyHble

PEXUMOM.

MepeuyeHb Hanbonee pacnpocTpaHeHHbLIX PAaCTBOPUMbLIX BELIECTB U UX XapaKTepUCTUKM Mpu-
BeaeH B ClM 28.13330, Tabnuua b.4.
MpumeyaHue —[Ons yacteil OrpaxxgaroLMx KOHCTPYKLMIA, HAXOASLLUXCA BHYTPU 34aHUNA, CTENEHb
arpeccuMBHOrO BO3AENCTBUSA Cpeabl CneayeT yCTaHaBMNMBaTb Kak AnNsi MOMELLEHUA C BNAXHLIM UNU MOKPbIM

12.14 BbiOop Mapok maTepuanos v TOMLWMHbI 3alUTHO-AEKOPATMBHBLIX NakoKpa-
COYHbIX MOKPbLITUIA AN AOMOMHUTENBHOW 3alUTbl OT KOPPO3WMWU OLMHKOBAHHOW cTamnu
crnefyeT NpounsBOAWTE C YY4ETOM CPOKa CrnyxObl NIaKOKPaco4HOro NOKPLITUS B KOHKPET-
HbIX YCIOBUWSX SKCnyaTauum.

12.15 MporHo3mpyembin Cpok cryx0Obl NOKPLITUS CriefyeT ycTaHaenuBaTk Mo pe-
3ynbTataM YCKOPEHHBIX KIMMaTUYECKUX UCMbITaHUA 06pasLioB NOKPLITUA, NPeacTaBns-
omx cobor pparMeHTbl peanbHbIX KOHCTPYKLMA. YCKOPEHHbIE UCMBITAHNSA MOKPLITHA
nposoants no MOCT 9.401.
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13 TpeboBaHUA Mo NoxapHOM 6e30NacHOCTU U OFTHECTOMKOCTHU

13.1 CTeneHb OrHECTOMKOCTU 34aHWIN, COOPYKEHUM, CTPOEHNIA N NOXAPHBIX OTCe-
KOB C MPUMEHEHMEM KOHCTPYKLMIA M3 CTanbHbIX TOHKOCTEHHBLIX XONOAHOMHYThIX OLHKO-
BaHHbIX Npodunen fomkHa yCTaHaBnmMBaTbCa B COOTBETCTBUMM C TpeboBanuamu [2] n
CM2.13130.

13.2 CTeneHb OrHECTOMKOCTM HECYLUMX KapKacoB 34aHWN W COOPYXEHWA U3
CTarnbHbIX, XONMOAHOMHYTBIX OLMHKOBAHHLIX Npodwunen ycraHosneHa R15 B cooreeT-
ctBum ¢ [7].

13.3 OrHecTomKoCTb KOHCTPYKLUUA M3 CTalbHbIX TOHKOCTEHHbIX XONMOAHOMHYTbIX
OLMHKOBaHHbIX Npocunen gomkHa bbiTe obecneyeHa cneymanbHsIMMU MEPOMPUATUAMI
B BMAE OrHECTOMKMX MOKPLITUA KOHCTPYKTUBHBIX 3MEMEHTOB UMW OOLWIMBKOW M3 OrHe-
CTOVKMX MAUTHBIX MaTepuarnos, KONMUYECTBO CMOEB KOTOpoW Heobxoaumo noabupatb
NoA KOHKPETHbIE NPOTMBOMNOXapHbIe TpeboBaHms.

13.4 Ycnosve noxapHon 6e30nacHOCTM KOHCTPYKLMWU ABASETCA OrpaHnyeHueM
ANsl NPYMEHEHUS pasnuMuHbIX BUAOB YTENNMUTENEN B CUCTEMAX, FAe Hecylas crnocob-
HOCTb KOMOWHMPOBaHHLIX CTEH OMPeAensieTcs B3aUMOAEWCTBUEM MEXAY Ferkumm
cTasnbHbIMU NPOUNSMA U YTENNSIOWMM HanonHUTENeM (Hanpymep MeHOMONMCTUPO-
JIOM UIN NEHOMONMYPETaHOM), HAXOASALLUMCS MEXAY CTanbHbIMU NPOOUNAMU.

14 MprMeHeHne TOHKOCTEeHHbIX Npodunen B KOHCTPYKLMAX, IKC-
nnyaTupyemMbix B paloHax ¢ CeMCMUYECKON aKTUBHOCTbIO

14.1 MpumeHeHne cTanbHbIX TOHKOCTEHHbLIX THYTbIX NpodUnen B KOHCTPYKLMSAX
KapKkacoB 34aHWUN N COOPYKEHWUIN B BUAY UX Manol Macchl U ManbiX PacCTOSHUA Mexay
HeCyLLMMW SnemMeHTaMmn okasbiBaeT GnaronpuaTHoe BO3AENCTBME Ha COMpOTUBNEHWEe
KapKacoB 13 Takmx Npodrnen Nnpm CeNCMNHECKNX BO3AENCTBUSAX.

14.2 Mpy NPOEKTUPOBaHUM 3AaHUIA U COOPYXEHUN, PacnofioKeHHbIX B 30HAxX Cen-
CMUNYECKOro BO3L4ENCTBUSA, cneayet PYyKOBOACTBOBATLCA TpebosaHusMN
CM 14.13330.2014 v npuHUMaTb, Kak MpaBuUMo, CUMMETPUYHBbIE KOHCTPYKTUMBHbIE Y
06BEMHO-NNAHNPOBOYHBIE PELLEHUA C PaBHOMEPHbLIM pacnpefeneHneM Harpysok Ha
NepPeKPLITUS, MacC M XECTKOCTEN KOHCTPYKLMWIA B MnaHe 1 rno BbICOTE.

Pacnonarartb CTbIKM 3IEMEHTOR BHE 30HbI MAKCMMAaribHbIX yeunui, obecneumsaTb
O4HOPOAHOCTL M HEMPEPbIBHOCTL KOHCTPYKLUMIA, M3beratb KOHCTPYKTMBHbBIX PeLueHui,
JOMNyCKatoLWMXx OOpyLLEeHNe COOpYKEHWA B Criydae paspylueHUst WM HeponmyCcTUMOro
8eOPMUPOBaHNA OLHOMO HECYLLErO 3rIeMeHTa,

MpefnycmaTtpusaTh ycrnosus, obrerdatolme pa3BuTMe B 3NeMeHTax KOHCTPYKLWIA
N NX COedVHEeHVWN nnacTuyeckux gedopmauui, obecneumsarolmx obLWyr yCTONYM-
BOCTb COOpYXeHUA. MNpU HazHauYeHNM 30H MnacTMYeckmx AedopMaLyii U MECTHbIX pas-
PYLLEHUIA criefyeT NPUHUMAaTL KOHCTPYKTUBHbIE PeLLEHUs, CHUKatOLME PUCK Nporpec-
CUPYHOLLIErO paspyLLEHNsI COOPYKEHWS UMM €ro 4acTu 1 obecneymBarone XMUBYHECTb
COOPYXEHNA MPU CEMCMUYECKNX BO3AENCTBUSX U BO BPEMS NPOBEAEHWS cnacaTesibHbIX
MepOonpUATUA
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MpumMmeyvyaHune —Tpu  BbLINOMHEHWM  PACHETHbIX WU KOHCTPYKTMBHbIX  TpeBGoBaHui
CIM 14.13330.2014 pac4éTtbl Ha NporpeccupytoLlee obpyLLeHWe 3haHNI U COOPYXEHUI He TpebyeTcs.

14.3 PacyéTt KOHCTPYKLUMA N OCHOBAHUA 34aHUA U COOPYXEHUA crefyeT Bbinon-
HATb Ha ocobble COYeTaHWs Harpy3ok B COOTBETCTBUM C  yKasaHUAMMU
ClM 14.13330.2014, pasgen 5, ncnonb3ysi B pacqérax koadduumeHTbl Kak Ans cranb-
HbIX KOHCTPYKLIMA.

14.4 KoHcTpykTMBHbIE TpeboBaHWA K Kapkacam W OTAENbHBIM aneMeHTaM 3aaHuii
N COOPYXEHWMA crneayeT pykoBOACTBOBaTbCHA ykasaHusmu CI114.13330.2014, pas-
nen 6.

15 JonroBe4yHOCTb 34aHUNA U coopyxeHun us JICTK

15.1 JonroBe4yHoCTb 34aHUA N COOPYKEHUA U3 TOHKOCTEHHBIX CTanbHbIX OLWH-
KOBaHHbIX Npodunen onpeaenseTca TONWMHON U Ka4eCTBOM LIMHKOBOrO MOKPLITUS, KO-
TOpOe AO0SMKHO BbITb HE MeHee 19 Mkm unun 275 riv2,

15.1 B KOHCTPYKLMAX OAHO- U MHOMOSTaXHbLIX MPOU3BOACTBEHHBIX, XKUMbIX U FPaXx-
LaHCK1X 3aaHuni ¢ 06nMLOBKOW Kapkaca NaHensiMy CTeH, MOKPbITUA U NepeKpbITUlA cre-
pyeT 0coboe BHMMaHWe o0paTuTb Ha KOHCTPYKTMBHBLIE MEPOMPUATUS WUCKMHYaroLme
rnoragaHue Bnar BHYTPb KOHCTPYKUMA W OTBO4a KOHAEHCaTa 3a CYET BEHTUNSALUMK
Hapy»KHOro NMPOCTPAHCTBA CTEHOBLIX MaHeNew NPy NPUMEHEHUN PasnnYHbIX yTennuTe-
nen.

15.3 [Ins 3aKpbITbIX OT BHELUHWMX BO3AEWCTBUMA OrPaKAaroLMMU KOHCTPYKUNSIMU
KapKacoB OAHO- Y MHOFOSTaXHbIX MNPOU3BOACTBEHHbIX, XUMbIX U FPaXKAAHCKMX 3AaHUN
Npu cpefHeil HapyXXHOW BNaXHOCTW, He npesbiwarowen 80 %, U KNaccom LWMHKOBOFO

NOKPLITUS HE MeHee 19 MKM Unu 275 r/M? cpok CRyKObl CNeayeT MPUHUMATH PaBHBLIM
He meHee 50 neT [8].

15.4 [Ina OTKPbITbIX BHELUHUM BO3AENACTBMAM KOHCTPYKLUUA KapKacoB oTannveae-
MbIX FPaXAaHCKUX U MPOMBILLNEHHBIX 34aHWN C HearpeCCMBHOW CPefon C LIMHKOBbLIM
NoKpbITUEM Kracca 275 cpok cnyxbbl cnegyeTt NpyHUMaTh pasHbIM He meHee 30 nerT.
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MpunoxeHue A
(oBsaAsaTenbHoe)

CneuuanbHble Tpe60BaHUA K KOHCTPYKLIMAM
A.1 TpeboBaHusi K NPOroHamMm 1 NOAOOHLIM GANOYHBLIM KOHCTPYKLMSIM

A.1.1 TpeboBaHus, npuBeAeHHbIE B HACTOALLEM pa3aene, MoryT BbiTb UCMOMb30-
BaHbl 415 NPOroHoB 1 6anok, n3 xonogHorHyTbIx npodunen Z — o6pasHoro, C — obpas-
Horo, X — ofpasHoro, U — 0OpasHOro W LWNAMNHOrO MOMEepPeYHOro CeyYeHnss C
hit < 233, ansa BbICOTbI cTeHKU ¢/t < 20 ana oamHoudHoro otrmba u dit < 20 — anA
[LBOWHOro Kpaesoro otrnba.

A.1.2 Hacroswme TpeboBaHMsA UCNOnb3yoTC ANSA packpensieHHbIX U3 MNOCKOCTU
narnba HepaspesHbIX NPOroHOB, COEANHEHHBIX BHAXNECTKY UMM HaKnagkamu.

A.1.3 Hacroswme TpeboBaHMsa MOryT Takke NPUMEHSTLCA NS XONOAHOMHYTbIX
3MEeMEHTOB, UCNOMb3yeMbIX B KadyecTse daxsepka, Ganok NepekpbITin 1 Apyrux no-
B06HbIX TMNoB 6anok, KoTopble 0ObIYHO PacKpPeneHbl HACTUIIOM.

A.1.4 TlMonHoe HenpepbIBHOE pacKkpenneHne 3 nnockocTy uarmba moxet cospa-
BaTbCH roPpUpPOBaHHBIMU NNCTaMKN C TpaneumneBnaHbIMKM rodpamm unu Apyrumm rod-
PUPOBaHHBLIMW CTamNbHBIMU NIUCTAMU C KOHEYHOW XKECTKOCTLIO, HEMPEPLIBHO COeAUNHEH-
HbIM C MOMKOW NPOroHa Yepes HWXKHME NOMKM HacTuna. MporoH, coeaMHEHHbIN ¢ HAacTK-
1IOM C TpaneumeBnHbIMN roppamm, MOXKET CHUTaTbCS packpenneHHbIM U3 NIOCKOCTH,
ecnun BbinonHsoTes Tpedosanns A 1.5 B gpyrux cnydasax (Hanpumep, npu KpenneHun
HacTuna Yepes BEPXHUE MOSIKW) CTEMEHb 3aKPENIEHUs1 JOMKHA OCHOBBIBATLCS MO0 Ha
onbiTe, B0 onNpefensTLECA UCMbITAHUSMM.

A1.5 Ecnu Hactvn ¢ TpaneuuweBuaHbIMM roppamm CoeauHEH C NPOroHOM W
ycrnoBsue, BbipaxxeHHoe opmynon (A.1), yaoBRETBOPSETCH, TO NPOroH MOXHO CYMTaTb
packpenneHHbIM B MIIOCKOCTU HacTuna:

-70-
ﬁl

52 (El, - %+ Gl + El, -+ 0,25h2) (A1)

rae S — 4actb CABUIOBOM KECTKOCTW, obecrneyeHHon Hactunom no A.1.9 nnn kaccert-
HbiMM naHenamu no A.1.10 ana paccmarpvBaeMoro anemMeHTa, CoeavHeH-
HbIM C HUM B Kaxxaon BonHe. (Ecnv HacTun KpenuTca K NPOroHy Yepes BOnHYy,
TO BMecTO S cnegyet npuHumars 0,2S);

I — cekTopuanbHbIA MOMEHT MHEPLIMW CEYEHUS MPOroHa;

It — MOMEHT MHepLUMM NPOroHa Npu cBOGOAHOM Kpy4YeHuu,

I, — MOMEHT MHEPLIMM NPOroHa OTHOCUTESTLHO BTOPOCTENEHHOW rMaBHON OCY;
L — nponeT NporoHa,

H - BbicoTa nporoHa.

Mpumeyvanue —dopmyna (A1) MOXET TaKkKe NPUMEHATLCA ANA OLEHKU YCTONYUBOCTU NOS-
coB 6anok U3 NOCKOCTU B COYETAHWUM C APYTUMU TUMAMM HACTUNA, NP 0B0CHOBAHWUM UX COOTBETCTBYIO-
LLIMM pac4eToM.
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A.1.6 TlporoH pormkeH MMeTb Ha oropax AeTanu, NPensTCTBYHOLWME ero Kpyde-
HWIO Y FOPU3OHTaNbHOMY BOKOBOMY CMELLEHMIO Ha onopax. BnusHue ycmnuin B nnocko-
CTW HacTKna, KOTOPbIE NepeaaroTCs Ha OMOPbI MPOroHa, AOMKHO YYUTLIBATLCA NPW pac-
YyeTe OropHbIX AeTanen.

A.1.7 CoeavHeHVe NporoHa C HACTUNOM MOXET AOMyckaTb YacTU4Hoe 3akper-
NEHMEe MPOroHa OT KPyYeHUsl. ITO YacTUYHOE 3aKpenneHne OT KPpYYeHUs MOXKET BbiTb
NPeAcTaBneHo B BUAE YITIOBOW CBSA3WU C ecTkocTeto Cp. HanpskeHus B ceoGopHOM
nosice, He COEANHEHHOM HEMOCPEACTBEHHO C HACTUIMOM, AOJKHbI ObITh TaKKe paccym-
TaHbl C Y4ETOM BIMSIHUA 1M3rnba B paboyelt NioCKOCTU M KPYYeHWs, BKIYas n3rmb ma
NOCKOCTU B PE3yrbTaTe NCKPUBMEHWUSA MOMEPEYHOrO CEHYEHMS.

A.1.8 Ecnu cBoboaHbIN NOAC OAHONPONETHOro NPOroHa cxaT npu oTpulaTens-
HOW Harpyske, TO B pacyeTe JOIDKHO BbiTb YHTEHO yBENMYEHUE HanpsKeHUA OT Kpyde-
HMSA 1 narmba.

A.1.9 CpaBuroas XecTKOCTb HacTuna ¢ TpaneuveBmMaHbIMM rodppaMu, CoeanHEH-
HOrO C NMPOrOHOM B K&)XAO0W BOJHE, ONpeAensieTcA Ha OCHOBaHWN 3KCnepuMeHTa nubo no
cnegyrowen opmyne

Sn =1000Vt3 - (50 + 10 - 3/Broor) -hi;H/MM (A.2)
roe t — pacyeTHas TonwmHa Hactuna,
Droof — LUMPWUHA KPOBNW MO CKaTy;

S — Llar NporoHoB;

hw — BbICOTa roOpoB HacTuna.
MpumMeyaHue —Bce pasmepbl NpUBeAEHb B MUNNMMETPAX.
A.1.10 CaBurosas )ECTKOCTb KacCeTHbIX MPOUnen:

aLby
=—; A.3)
k es(b—by)’ (
roe L — obwasn anvHa casurosom guadparmbl BAOMb NPOnéTa KacCeTHbIX npodunen;

b — obLan wupuHa casnroson anadparmel;
bk — LUMpMHA KacceTHOro Npoduns;
a — Ko3PDULMEHT KECTKOCTU, NPU OTCYTCTBUM SKCTMIEPUMEHTANbHbIX AaHHBIX, MO-

XeT ObITb € 3anacoM NPUHAT paBHbIM 2000 H/mm.

MpumeyaHue -Bce pasmepbl NnpuBeeHLI B MUNNMMETPaX.
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A.2 PacuéT nporoHoB 1 6arouHbIX KOHCTPYKLMIA

A.2.1  TlporoHel  — o6pasHoro, C — 06pasHoro n Z — o6pasHoro ceveHuii ¢ ao-
NONHUTENbHBIMW 3TEMEHTaMM XECTKOCTW Ha CTEHKE WnKW nonke unu 6e3 Hux paccun-
TbiBatOTCA Mo faHHoMy CTO, Npuv BbINONHEHWN CNEAYHOLLMX YCIIOBUIA:

- pasmepbl MOMEPEYHOr0 CEYEHUS HaxXOAATCA B npeAenax, YKasaHHbIX B
Tabnvue A.1;

- MPOrOHbI pacKpenmeHbl 13 MIOCKOCTA HAaCTUIIOM C TpaneumeBnaHbIMA rodpamu,
NpVYem ropusoHTarnbHOE packpenneHe JOMmKHO BbiTe HEMPepbIBHbLIM;

- MPOroHbI packpenieHbl OT MoBOPOTa NPOMUINPOBaHHLIM HACTUNOM C Tpaneuu-
eBUAHbIMU rodpamu;

- MNPOroHbl UMEIOT PaBHbIe MPOMEThI U PABHOMEPHO HarpyXeHbi.

OT0T MeTOA HE MOXET ObITb MCMOMb30BAaH:

- ANS CUCTEM, UCTIONb3YHOLLMX CTEPXKHN B KaYECTBE pacKpenneHms;
- ANS CUCTEM C MepexsiecToM 1 Ha HaKnagkax;
- €CIV NpUMNoXeHb! ocesble curbl N,.

Tabnunya A.1 - OrpaHuyeHVss B criyyae MPUMEHEHVs MNPUBNMKEHHOrO MeToAd
pacyéta
MpOroHbl t, Mm bit hit hib clt blc L/h
— b
I

_I,.x 4 21,2 <55 <160 | <343 [ <20 <40 >15
v

>1,2 <55 <160 | <343 | <20 <40 215

el

)

A.2.2 PacuyéTtHoe 3HaueHue marmbarowero MomeHTa M AoImkHO yA0BIETBOPATH
YCMOBUHO:

1; (A4)

<
Mirp
rae
Mirp = Ry Weppy 255 (A5)

Ka

Wegrx — MOMEHT CONPOTUBREHUS 3(PDEKTUBHOMO MOMEPEYHOro CeYEeHUs OTHOCU-
TENBHO OCH Y;

X1 — KOAPMULIMEHT, yUUTBLIBAIOLLIMIA NOTEPIO YCTOMYMBOCTI NNOCKOW PopMbI U3ruba
(7.7.9.2 Hactosiwero CTO);
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Kg — KO3 PULMEHT, YUUTLIBaIOLLWIA, YTO HaCTb NpOroHa He packpennexHa, onpene-
nsemoivi no opmyne (A.5):

kg = (a1 —a, %) > 1,0;

a1, @ — KoahduLmeHTsl (cM. Tabnnuy A.2);

L — nponeT nporoHa;

h — oBLwasn BbIcOTa NporoHa.

(A6)

Tabnnya A.2 - KoadpdmumeHTbl a1 v a2 ans gpopmynsi (A.6)
Z - 0bpasHbli | C - obpasHbil | X - oBpasHbii
Cucrema NPOroH MPOroH nporoH
a1 apo a1 az a an
OpHonponeTHas Ganka, Harpyska 10 0 11 0.002 11 0.002
BHMa 1 H 1 1 i)
OpHonponeTtHas Ganka, Harpyska 13 0 35 0.050 19 0.020
BBEPX ' ' ' ' '
HepaspesHas 6anka, Harpy3ka BHU3 1,0 0 16 | 0020 | 16 0,020
Hepa3speaHasi 6anka, Harpyaka Beepx | 1,4 | 0,01 27 | 0040 [ 1,0 0

A.2.3 PeaykumoHHbIn koadduumeHT y,r =1, ecnu ogHonponeTtHaa 6arnka pabo-
TaeT Nog Harpyakolr, AeNCTBYHOLLEN BHW3, UMW B APYrUX Cryvasx - eCcnn yAoBneTBops-

eTca ycnosme (A. 7):

M3
>_'_k .
CD—EI,, 9

(A7)

roe M, — MOMEHT B MOSTHOM nonepe4yHomM Ce4YeHUn OTHOCUTENbHO rnaBHOM OCU U B

npeaenax ynpyrocTtu:

M, = WuRy,

(A.8)

I, — MOMeEHT MHEPLM NONHOro nonepeYHoro ce4veHns OTHOCUTENbHO BTOPOCTE-

MEHHOM OCU V;

kg — KO3 MOULMEHT, YUMTLIBAIOLLMIA CTAaTUYECKYHO CXeMy NporoHa (Tabnuua A.3).

Mpumevanue —[na C-00pasHbiX U XZ-06pa3HbIX CEYEHWIN NPOrOHOB C PaBHLIMU MNONKAMMU

=15, W,=W,uM,=M,.

Tabnunya A.3 - 3Hauenns koatduumeHTa kg

Crartudyeckas cxema

Harpyska BHu3

Harpy3ska sBepx

L2

L=
FL—F L Lo

A Lo L Lo Lt

0,07
0,15

0,10

0,210
0,029
0,066

0,053
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A.2.4 na cnyyaes, kOTOpble He paccmaTpuBaoTca B A.2.3, k0apdpuumeHT y 7,
paccuuTbiBaeTcs no 7.7.9.2 Hactoswero CTO. lNpegenbHein MOMEHT npu notepe
YCTOMYMBOCTM Mriocko opMbl nsrnba B ynpyro cragum:

M, = %-,/GI;‘EI,,; (A.9)

rae Iy — PUKTUBHBIA MOMEHT MHEpPLMM NPy cBOOOAHOM KPYYEHUW, yYUTbIBAIOWMIA 3d-
(PEKTUBHOCTbL 3aKPENNEHNs OT KpyYeHus,

LZ

I; =lt+CD'ﬁ; (A.10)
rae lt— MOMEHT MHepLN NPy CBOBOAHOM KpyYeHUM ANS MPOroHa;
Cp E (A11)

- (1/Cpat+1/Cpc)’
Cp,av Cpc— kpyTUnbHble xxecTkocTn no A.2.5; A.2.9;

k — KO3(PPULUMEHT, YUMTBIBAIOLLMI NOTEPIO YCTOWYMBOCTM NOCKOM hopMel narnba ¢
3aKpy4mMBaHneM 1 onpeaensemMbii no Tabnuue A.4.

Tabnuya A. 4 - KoadbdmumeHT k notepm yCTOMYMBOCTM MIOCKON (DOPMbI U3-
mba C 3akpydmMBaHMeM ANA MPOroHOB C FOPU3OHTanNbLHO 3a-
KPENnMeHHON BEPXHEW NMOSKON NP KPyYeHnn

CraTtudeckas cxema Harpyska BHU3 Harpyska BBepx

D:D o 10,3
& 17,7 27,7
L —
A& A 12,2 18,3
L=l
ESEEREER
F R W N 2N 14,6 20,5
L LTI TTTT
a L AT h A

= 4 nponera
lel—rlak L

A25 3HayeHve KpyTUIbHOM XECTkocTM Cpa, CO3AABAEMON HACTMIIOM C Tpane-
UMeBUIHbIMY roppamn, CoOeaMHEHHbIM C BEPXHEW MOMKOM NPOroHa, € y4&TOM TOro, UTo
KpErnneHns HacTuna K NpOoroHy pacronoxeHbl B CEpeauHe ero rosku, MoxeT BbiTb onpe-
AENeHO cnepyrowmnm 0bpasom:

Cp,a = Crookpakekprkakpr; (A12)

2
rae kpg = (ba/loo) npv b, < 125 mMm;
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2
kp, = 1,25 <ba/100> npu 125 Mm < b, < 200 mMm;
11
k.= (tnom/0’75> NPV tpom = 0,75 MM NONOXUTENBHOE NONOXEHWE;

15
k; = <tnom/0’75> nNpw t,om = 0,75 MM OTpULATENBHOE NONOXEHNE;

1,5
ky = (tnom/o 75> npw tpom < 0,75 Mm;

kpr = 1,0 nev by < 185 mwm;
kpr = 185/bR npv by > 185 mm;

LANSi NOCTOAHHOW Harpy3sKu:

k. = 1,0+ (A —1,0)-0,08 npn t,,;, = 0,60 MM NONOXUTENBHOE NMOMNOXEHUE;
ky =1,0+ (A—1,0)-0,16 npu t, o, = 0,60 MM OTPULATENBHOE NOMNOXKEHNE;
k: = 1,0+ (A—1,0)- 0,095 npu t,p;, = 1,00 MM NONOXUTENBHOE NOSNOXKEHNE;
ke =1,0+ (A—1,0)-0,095 npw t, 5, = 1,00 MM OTpULATENBHOE NONOXEHWE;

3HayeHns koapduuymeHtos npu TonwmHax 1,0 mm = { 20,60 mm pgonyckaeTca
onpepensTb NIMHENHON NHTEPNONSALNEN.

Mpw t < 0,60 Mm cbopmyna HeaencTBUTENbHA.
Mpwn t > 1,0 mm B hopmyny nogcrasnsaetcs £ = 1,0 mm;
LNs 04 BEMHON Harpy3Kku (Hanpumep, oTpuLaTeNbHbIA BETEP):
ka=1,0;

b T max

by

kyr = ; €CNMWN by > by gy, NHAYE kpr = 1;

roe AlkH/m] < 12 kH/m — Harpyska, nepenaBaemas banke HaCTUNoMm;
b, — WUMPWHA NOMKX NPOroHa, Mm;
br — LWUMPWHA BONHbI HACTUNA, MM;
b7 — WMpKUHa NONKN HacTUna, NPUKPENNEHHOW K MPOroHy;
b7 max— No Tabnuue b.5;

C100 — k03O PULMEHT NOBOPOTA, paBHbIA Cp 4, NPy by = 100 MM.
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A.2.6 Ecnun mexay HacTurom u NporoHammn HeT 3a30pa, TO 3Ha4YeHue koapdnumn-
eHTa nosopoTa Cigo MOXET BbITb Nony4eHo us Tabnuupl A.5.

A2.7 Kak BapuaHTt, Cpa MOXeT ObiTb NpUHAT pasHbiM 130p [H - m/M/pap], roe
P — KONMYECTBO KpPEenneHUn HacTuna K NporoHy Ha 1 nor. M ero AnuvHel (HO He Bonee
4YeM OAHO Ha BONHY HacTmna), Npu cobnioaeHNN YyCNOBUNA:

- WupMHa b MONMKU HacTurna, KOTOPOW OH KPEenuTCA, He AOIpKHA MpeBbilaTh
120 Mm;

- HOMWHanbHas TonwuHa t Hactuna He mexee 0,6 Mm;

- paccTosiHue a Unu b-a (3aBuUcsLLiee OT HanpasneHWs NoBopoTa) MeXay LeH-
TPOM METK3a N LIEHTPOM NMOBOPOTa NPOroHa He MeHee 25 MM.

A.2.8 Ecnu yunTbIBaeTCH BNMSHNE NCKPUBNEHNA NOMEPEYHOTO CEYEHNs, TO AOMyC-
KaeTca He yunTbiBatb Cp ¢, TaK Kak >XeCTKOCTb CBSA3W, B OCHOBHOM, 3aBUCUT OT 3HaYeHUs
Cp,A VI ICKPUBINEHUS CEYEHMS.

A.2.9 lMonoxeHne HacTMna cumtaeTcsl HGNaronpusITHLIM, €CNN €ro y3kUe MoKu

pacnonoXxeHel Ha NPoroHe, n He6J'IaFOI'IpI/|$|THbIM, €CNnn Ha NporoHe pacnonoXeHbl ero
LLIMPOKMe NOSKWN.

Tabnuya A.5 - KoadpduumeHt nosopota Cigo ANS CTaNbHOrO Hactuna ¢
TpaneumesngHbIMmn rocppamm

Hactun 3akpen-

MonoxeHne HacTuna 11EH Yepea nonky LWar KvpenneHmm ﬂgf;; C100 |B7max
BKaXXAOW | 4epe3 ~

ns;:;:(;e nHSS:::gé HUDKHOO ?.,e,g,)((,- BOMHE BOMHY L”a:rg BhkH - MM MM
e =bg e =2bgr
[ns Harpy3ku, HanpaBneHHON BHU3

x X x 22 52 | 40

x x X 22 31 | 40

X x X Ka 10,0 | 40

X x x K, 52 | 40

X x X 22 31 [120

X X X 22 2,0 [120
[ns Harpysky, HanpaBnNeHHOW BBEPX

X x X 16 26 | 40

x x X 16 1,7 | 40

Mpumeyanue 1 — 34ech: bgr — WMPKUHA BOMHbI; bt — LUMPUHA MOSIKU HACTUAA B MECTe Kpenne-
HUS K MPOTOHY.

MpumeyaHue 2 — 3HaueHUs1 HaCTosLLei TabnuUbl NPUMEHUMbI ANA: KPENNEHUs1 HAacTUNa camo-
HapesawLwmmMn BUHTaMu AuaMeTpomM @ = 6,3 MM; CTanbHbIX LWAWG TONWWHOWM f, > 1,0 MM.

A.2.10 Kak BapuaHT, 3HayeHne Cp ¢ C 3anacom onpegenseTca no gpopmyne:

Cpe = ; (A.13)
rae k — onpegensetcs no Tabnuue A4,

S — Lar nporoHoB.

A.2.11 MOMEeHT MHepUMN 3DDEKTUBHOIO CEUYEHNN loff (NN Ific) MOXKET ObITb NpU-
HAT NepeMeHHbIM BAOIMNb nporneTa. Kak BapuaHT, MOXET MUCMOSb30BaTLCH MOCTOSHHOE
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3HaYeHWe MOMEHTa MHepLuM, MOMyyYeHHOe UCXOAS M3 MakcuMarsHoro abcomoTHOro
MOMEHTa B NPOJIETE OT HOPMATVBHOMN Harpy3aku.

A.2.12 Tpornbel moryT ObITe OnMpeAeneHsl B MPEAMNONOXEHUN Yrpyroi paboTsl
cranm.

A.2.13 B pacueTte npornbos, ycunmin 1 MOMEHTOB AOMKHO YUYUTLIBATLCS BNUSIHNE
NoAaTNNBOCTA COEANHEHWIA (HanpuUMep, B Cryvae HepaspesHbix 6anoyHbIX CUCTEM C
COEANHEHNAMWN BHaxNeCTKy U Ha Haknagkax).

A.2.14 KpenéxHble 3nemMeHTbl, MPUKPENNsWme HacTUN K MPOroHy, AOSMKHbI
NPOBEPSATLCA Ha COBMECTHOE AENCTBUE CPe3atoLLero yCunus gse, nepneHavKynspHoro
nornKke, N pacTArMBaroLLEro yCUnms gre, rie gs U gy MOXHO paccumtatb no Tabnuue A.6,
€ — war kpenneHun. CpesaroLee ycunme ot HacTUna, AeNCTBYIOWErO Kak anadparma,
HanpaBneHo napannensHO NMonke N CYMMUPYETCS C (s FEOMETPUYECKN.

Tabnuya A.6 - Cpesaowee v pacTArMearLLEe YCUNUS Ha SNEeMEHT kpenne-

HUSA BAONb 6anku

banka v Harpy3ka

CpesatoLee ycunue
Ha eAVHWLY ANWUHBI gs

Pacraruearowiee ycunve
Ha eAuHULY ANVHbI gt

Z-0bpasHas, Harpyaka
BHW3

(1 + &)ky,q moxeT BbITb NpY-
HATO paBHbiM 0

0

Z-BpasHas, Harpyaka
BBEPX

a+ f)(kh - a/h)q

|§khq h/al +q@ a=b/,

C-obpasHas, Harpyska
BHU3

(1—®knq

Eknq h/a

C-obpasHas, Harpysaka
BBEPX

-9k —Y)a

|Ek"q h/(b - a)| +q

MpumeyaHue —koaPPULUUEHT § NpUHUMaETCA Kak § = i/f ,rae
G = 3/kz, koachcbuLMeHT ks OnpeaensieTca no copmynam A14 u A15; S
kKo3dppuumeHt k, npuHumaeTcs no tabnuue A9

A.2.15 KpenéxHble anemMeHTbl, 3aKpennsioLwme NporoHbl Ha onopax, Heo6xoaMMo
NPOBEPSATb Ha AENCTBNE peakumn Ry, B NNOCKOCTU CTEHKU 1 NONEPEYHbIX peakumi R1 n
R> B nnockocTax nonok (pucyHok A.1). Cunbl R1 n R> onpepensoTcs no dopmynam,
npuseaeHHbIM B Tabnuue A.7. Cuna R OT HacTuna, BbINOMHAOWEro ponb Avadparmbl
KECTKOCTU BKITOYAET TaKKe CKaTHYH COCTaBNAOLLYIO ANsi KPOBENb C yknoHoM. Ecrnn Ry
MONOXMTENBHA, TO PacTArMBaKLLas cuna B 3NeMeHTE KperyieHns OTCyTCTByeT. Ry Ha
CTPOMUITBHYIO KOHCTPYKUMIO (rnaBHyro Ganky) Yepes COeAVMHUTENbHbIN SrEMEHT (onop-
HbIA 3nemeHT). Peakumm Ha NpoMeXyTOYHbIX Onopax HepaspesHoro MNPoroHa NPUHUMatoT-
¢ B 2,2 pasa 6onbLue 3Ha4eHWi, NprBeaeHHbIX B Tabnuue A.7.

MpumMmeyvyaHue —[OnNsA HakMOHHbIX KPOBEMNb MOMEpPEYHbIe Harpy3ku Ha MPOroH paccMarpusa-

I0TCS1 KaK COCTaBMNAKLLNE BEPTUKANLHON HArPY3KU, HAMPaBMEHHbIE NEPNEHANKYNSIPHO MIOCKOCTU KPOBMU
1 napanmnernsHo 3TOW NNOCKOCTU.
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Peakuun Ha onope csoboaHo onepTton 6ankn

E Peakuus Ha HWkHWIA nosic | Peakuma Ha BepxHWIM Nosic
arnka n Harpyska R, R,

Z-0bpasHasn, Harpyska BHU3 (1 —kng L/2 1+ Qkpq L /o
Z-obpa3sHas, Harpyska L L
BBEPX —(1—-%knq "/, ~(1+Qknq “/,
C-obpasHag, Harpyska BHU3 —(1—-knq L/2 (1-QkuqlL /2
C-obpasHas, Harpyska L L
oeoin (1= Sknq '/, —(1-9kng L/,
Mpumedyanue —KoapduumeHt G npuHumaetca kak G = i/E, koacpduunenT kg onpepenserca no
copmynam A14 u A15; k0aDULIMEHT K, NpuHUMaETCa no Tabnuue A8

A.2.16 TMonpaBo4HbIi KO3DPUUMEHT kg ANA paccMaTpMBaEMON TOYKN N COOTBET-
CTBYIOLUMX TPaHW4YHbIX YCINOBUIA HEpaspe3HoM MHOronponéTtHom Ganku onpeaensiercs
no popmynam:

- NSl BTOPOW OT KpamHewn NpOMEXyTOUYHON onope:
1+ 0,0314R

kg = m (A.14)
- NS OCTarlbHbIX NPOMEXYTOYHBIX Orop:
1+ 0,0178R
R = m (A.15)
roe
T4El,

rae /i, — MOMEHT MHEPLUMW NOMTHOMO NOMEepeYHOro ceveHnst ceoboHOM Nonku npu narmbe
OTHOCUTENBHO OCY Z-Z,

K — noroHHasa 60koBas XeCcTKoCTb CBA3N U3 A.2.17;

L, — pacctosiHue Mexgy packpersieHMsamu a, npu ux OTCyTCTBuWM, — nponet L
nporoHa.
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A.2.17 BokoBas eCTKOCTb CBA3n K Ha eanH1LY ANWHbLI onpegensaeTcs n3 gopMynbl:

1 41— v h2(hg + boq) N h?

A. 16
K Et3 Cp (A.16)
A€ bmod OMPEAENSETCA CNeAyoLLMM 06pa3om:

- [ONS Crnyyaes, KOrAa SKBUBANEHTHas ropy3oHTanbHas cuna g g4 LEUCTBYET Ha
CTEHKY NPOroHa B MECTE €ro KOHTaKTa C HaCTUMNOM, bmog = &
- [ONS Cryyaes, KOrga SKBUMBANEHTHas rOPU3OHTaNbHasa cuna §p ey, AEUCTBYET Ha

NOnKy NPoroHa B MECTe ero KOHTakTa ¢ HaCcTUIMoM,
bmod = 2a + b,
rAe a — paccTosHWe OT 3MeMEeHTa KPEneHNs HacTUNa K NPoroHy [0 €ro CTEHKN
b — LWMpWHa NOMKM NPOroHa, COEAMHEHHON C HAaCTUIOM,;
t — TonwwmHa nporoHa;
Cp — 0obLas eCTKOCTb YrnoBoK cBasmn 13 gopmyns A.10;
H — obLwas BbicoTa NporoxHa;
hg — pasBepHyTas BbICOTa CTEHKM NporoHa

Tabnunya A.8 - MpeobpasoBaHne kpy4eHnsa un narnba na NOCKOCTU B 3KBU-
BaneHTHYH MOMNepPeYHyHo Harpy3Kky KxGed

a) kno — k03 purymeHT Ans GOKOBON HArpy3ku Ha CBOBOAHOW HWDKHEN nonke (k,o COOTBETCTBYET
Harpyske, NPUNOXXEHHOW B LIEHTPEe CABWra)

- T

! T P
LenTtp o
cABwra =] =
< UenTp
\3} — —¢ £« cppura LJ::
v e,
lyz

ht-(b% +2ch —2c2blh) s
Kno = 2 Kpo =225
y /y h
MpocToe CMMETPUYHOE Z-obpasHoe, C-ob6pasHoe nnu Z-obpasHoe ceyeHus

Z-06pasHoe ceveHne

b, ¢) KoadduumeHT k, 3KBMBaNEHTHOW NONEPEYHON Harpyskm

eq Geg Gea
L 2
UerTp
Ll,eHTp copura 4} <
caBura =
A Kyl
Ky Oy l Dol A= .
u——’kthd = Ky=ky-alh ) K, =k f1h
Ky = Ky k=Kot elh () (o)
b) rpaBuTalMoHHas Harpyska C) NOAbEMHas Harpyska
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OkonyaHue mabnuups! A.8

(*) Ecnu ueHTp naruba pacnonoxeH crpaBa OT Harpy3ku gy, TO Harpyska AeWCTByeT B NPOTUBOMO-
TNOXXHOM HarnpasfeHuu.

(**) Ecnu alh > kg, TO Harpy3ka AenCTBYET B NPOTUBOMNOSIOXXHOM HaNpaBfeHUN.

(***) BenuuunHa f orpaHu4MBaET NOMOXEHUE HArPY3KN Gey MEXAY NPOAOSIbHLIMU KpasiMu BEPXHEN Nor-
KW.
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MpunoxexHue b
(oBsizaTenbHoe)

MpoekTupoBaHue 3AaHUN ¢ Y4ETOM aAnadparmbl XKECTKOCTH
u3 ropupoBaHHOro nNUcTa

B.1 O6wue nonoxeHus

b.1.1 B pasgene paccmarpvBaeTca B3aMMOAEWUCTBUE MEXAY KOHCTPYKTMBHbLIMU
3NeMeHTaMM W HacTUNoM, paboTaloWMMK COBMECTHO Kak 4acTv KOMOWHMPOBaHHOW
NPOCTPaHCTBEHHON KOHCTPYKLMM.

b.1.2 Ouadparmbl MoryT ObiTb 06pasoBaHbl U3 CTanNbHOrO roprMpoBaHHOIO Nu-
CTa, NPUMEHSEMOrO B MOKPLITUSAX, B CTEHOBOM OrpaXaeHUn unv B nepekpbitusix. OHu
TaKwke MoryT BbiTb 06pa3oBaHbl B CTEHAX UM NOKPLITUSX U3 KACCETHbIX Mpodunein.

B.2 Pa6ora gnadparmbl

B.2.1 B pacyete HeobxoAMMO y4unTbiBaTb, YTO, BCNEACTBUE CBOEW CABUIOBON
XKECTKOCTU U MPOYHOCTH, AnadparMbl N3 HACTUNA NOKPLITUIA, NEPEKPLITUIA UNN OBLLVMBKN
CTeHbI YBENUUMBAIOT ODLLYIO XXECTKOCTb W NPOYHOCTL Kapkaca.

B.2.2 TokpbITMA M NEepekpbITUS paccMaTpmBaroTca Kak 6anku-CTeHKKW, pacrnono-
XeHHble MO BCeN AMWHE 3[4aHWs, BOCMPUHMMAIOLLME FOPU3OHTAasbHbIE MONEpeYHbIe
Harpysku B CBOEW MNOCKOCTU M NepejaroLme 1x Ha TOpLbl UMK NPOMEXYTOYHbIE CBA3E-
Bble pambl. MeTannunyeckuii HacTUn paccMaTpyvBaeTCsl kak cTeHka 6anku, BOCnpuHU-
MaroLas caBuratoLme nonepeyHble Harpy3kn B €e NoCKOCTK, a KpaeBble 3MEMEHTbI —
kak nosica 6anky, BOCMPUMHMMAIOLLME OCEBblE PACTAMMBAIOLLME U CKUMAIOLLME YCUINA
(c™m. pucyHkn B.1 n B.2).

B.2.3 MNpsiMoyronbHble CTEHOBLIE NaHeNM 13 rohpUpoBaHHOIO NMcTa paccMaTtpu-
BalOTCS YMPOLLEHHO — KaK CBSI3eBble CUCTEMBI, paboTarolime B KayecTBe auadparmbl
KECTKOCTU 1 BOCTIPUHUMAIOLLME YCUINUSA B CBOEN MNOCKOCTW.

5.3 YcnoBus npuMmeHeHUs HacTUna B KavyecTBe anadparmbl XECTKOCTU

B.3.1 PacueT c yyeToM paboThl Anadparmbl, ABMNSIOLLENCA COCTAaBHOM YaCTbo He-
CyLLIero Kapkaca, MOryT UCMosb30BaTbCA TOMBbKO NPU CNEAYIOLMX YCNOBUSX:

- HacTun, Kpome ofecrneyeHus CBOeW OCHOBHOW (yHKUMM, AomKeH obnagartb
OOCTaTOMHON CLBMIOBOM KECTKOCTBIO, 4TOGbI MPEnsTCTBOBaTb MEPEMELLEHNSM KOH-
CTPYKLUMIA B NNOCKOCTU HacTMNa;

- AnadparMbl LOIDKHBI MMETb NPOAOSIbHbIE KpaeBble 3NEMEHTbI, BOCNPUHMUMALD-
LMe yeunus B nosicax, BO3HMKaroLwme npu paboTte guadparmbl;

- ycunua oT auadoparm MoKpbITUA 1 NepekpbiTUin NepeaaroTca K dyHaaMmeHTam
yepes CBsA3eBble pambl, Apyrve guadparmbl UK APYrIMMA MeTOoAaMW, NPEnsiTCTBYHO-
LMW CMELLIEHNIO pam;

- Hecywas crocoBHOCTb COeAUHEHMIA AOMKHA COOTBETCTBOBATL YCUNUAM, nepe-
JatoLwmMes oT guadparmbl HA OCHOBHOW CTanbHON Kapkac 1 0GbEAUHAOWMM HacTUN C
KpaeBbIMW 3rieMeHTamMu 45ist paboTbl B ka4eCTBe NOSICOB;

- HacTU/ paccMaTpyBaeTCs Kak HeoTbemneMan KOHCTPYKTMBHAA YacTb kapkaca,
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KoTopasi He MOXeT BbITb yaaneHa 6e3 Haanexallen kKomneHcaumu,

- B NpOEeKTe, BKIOYAIOLWLEM pacyeTbl N YepTEXW, AOIMKHO ObiTh 06s13aTenbLHO OT-
MEYEHO TO, YTO 3[aHVe 3anPOeKTUPOBaHO C y4eToM paboTbl guadparmbl XKECTKOCTY,

- ANA HacTuna, rodpbl KOTOPOro OPUEHTMPOBAHLI BAOMb NOKPLITUSA, YCUNWUA B NO-
sicax, BO3HVKatoLme npu paboTe avadparmbl, MOTyT BbITb BOCTIPUHATHI CAMUM HacTU-
nom.

- CABWroBasi XX&CTKOCTb HE 3aBVCUT OT HanpaBfieHUs ASUCTBUS CABUTaloLEen cu-
nbl (BAONb MW nonepék roppos);

- nonepeyHas Harpyska He BMUSIET Ha CABUIOBYHO XECTKOCTb HacTuna.

] .
LA L E ]

) 74

)=

a — HacTun;, b — 30Ha caBura B HacCTUINE; C — yCUnua B Noscax Kpae-
BbIX 311IeMEeHTOB

PucyHok b.1 — PaboTa gnadparMbl B 34aHMM C NAOCKUM NOKPbITUEM

B.3.2 Pacuer ¢ yyeTom paboTbl BepTMKanbHbBIX Anadparm XecTKoCTU UCMNOrb-
3yeTcs, Npexae BCEro, ANA HEBbICOKUX 3aHUA UMW ANA NEPEKpbITUA U hacafos BbICO-
KMX KapKacCHbIX 34aHWUNA.

b.3.3 [OuadparMbl pekoMeHAayeTca UCMOoNL30BaTh ANA BOCTPUSATUSA BETPOBbIX,
CHEroBbIX UM APYrMX Harpysok, nepeaaroLxcsl HEMOCPEACTBEHHO yepe3 HacTtun. OHu
TawKe MOryT MCMOoNb3oBaTbCH ANS BOCNPUSATAA HEBONbLINX NOABWKHBLIX HArpy3oK, Ta-
KVX KaK TOPMO3HbIE YCUMWS, OT NETKUX NOABECHbLIX KPAHOB U NOABEMHMKOB HA MOHO-
penbcax, HO He MOryT MPUMEHSITbCA ANsl BOCMPUSTUS ANWUTENbHOTO BO3AEUCTBUA
BHELLIHNX Harpy3oK, Taknx Kak Harpyska oT 06opyf0BaHUs 1 MOCTOBbIX KPaHOB.

(a) — Hactun; (b) — ycunusa B nosicax KpaeBbIxX 31IEMEHTOB; (C) — 30Ha CABWra B
HacTune; (d) — 3aTskka, Tpebyemas Ans BOCAPUSATUAS YCUNUIA OT KPOBEMNbHOrO No-
KpbITUS

PucyHok b.2 — Pabota agnadparMbl B 34aH1M C ABYXCKaTHOM KPOBEi
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b.4 [Ouacdparmbl 3 ctanbHOro roppupoBaHHOro NNCTa

b.4.1 B auadparme u3 npodunmpoBaHHoro Hactuna (pucyHok b.3) o6a Topua
FIMCTOB HacTUna AOMKHbl ObITb 3aKpenneHbl Ha OMOPHbIX 3MEMeHTax CamoHape3ato-
LMK BUHTaMK, Arobensmu, ceapkor, 6ontamu nnn Apyrumm Tunamu kpennenmin. Co-
€AVHEHWVS [AOIDKHbI paboTaTb 6e3 0TKasa, He BbIAEPrMBaTLCA UMW HE cpe3aThbCs A0 pas-
pywenns Hactuna. Bece Tunbl KpenneHui JomKHBI yCTaHaBNMBaTLCS HENOCPEACTBEHHO
Yepes HaCTUM B OMOPHbBIN 3NEMEHT, E€CNKN He MPeAyCMOTPEHbI cneuuanbHble Mepbl No
obecneyeHnio aHEKTUBHON NEpeaayum yCUnui, yCTaHOBMEHHbIX B pacyeTe.

b5.4.2 lNpoponbHbie CTbIKM MeXAy COCEAHMMM NINCTaMUN AOMKHbI BbINOSHATHCA Ha
3aknenkax, camoHapes3alroLWmMxX BUHTax, CBapke Unu ApYruMn TUNammn KpenneHun, KoTo-
pble pabotatoT 6e3 oTkasa, He BbILEPrMBAlOTCS UMM He CPe3aroTcsl A0 paspylueHus
HacTuna. LWar Taknx kpenneHuin He AomkeH npesbiwatb 500 MMm.

B.4.3 PacctosHus oT kpenneHu Bcex TUNOoB A0 Kpaes U TOPLIOB JIMCTOB AOMKHbI
ObITb AOCTATOYHLIMM AN MPEAOTBPALLESHNS NPEXAEBPEMEHHOMO NPOpbIBA KPOMKU
HacTuna.

5.4.5 B gvadparmax gonyckatotcs 6e3 cneumanbHoro pacyeta Hebonbume Gec-
NopsiAOYHO PacnonoOXeHHbIE OTBEPCTUSA, Ha nnowaan He 6onee 3 % OT nepekpbiBaeMomn
nnowasm npu ycnosumn, 41o obLyee pacy&THoOe KOSIMYECTBO KPEMMEHUA COXPaHsieTCs.
OTBepcTua, pacnonoxeHHble Ha nnowaam ao 15 % OT nepekpbiBaemMon nnowaan
(nnowaan noBepxHOCTVM Auadparmbel, YYUTbIBAEMOW B pacueTe), pasMeLlaloTcs Co-
rMacHo JeTanbHbiM pacyeTam. YyacTku ¢ 60nbluMMM npoemamMu AorpkHbl ObiTe pasge-
NEHbI HA MEHBLUME YYaCTKK, KaXAbIN U3 KOTOpbIX paboTaeT kak anadgparma.

b.46 Bce Hactunbl, KOTOpble Takke 0bBpasytoT guadparMbl, AOMKHbI ObiTh B
nepBylo oyepeab paccuuTaHbl Ha n3rmb. YTobbl NCKMOUUTL CHUXKEHWME HECYLLEWn cho-
cobHocTn HacTnna Ha 1arnb npy ero oAHOBPEMEHHON paboTe Kak gnadparmel, cneay-
€T yunTbIBaTb, YTO HaMNpsbkeHUs B HacTtune, npu paboTte ero B kadectee guadparmbl
XKECTKOCTK, He AormKHbI npesbiwath 0,25 Ryyfym.

b.4.7 Hecywas cnocobHocTb anadparmbl Ha CABUT ONpPeaenseTca MUHUMASb-
HbIM 3HAYEHUEM NMpPefenbHON MPOYHOCTU NPOAONbHBIX CTHIKOB MU KPEMMEHWUA HacTuna
Ha onopax, napannensHbIX rodpam, a ana guadparm, 3akpenneHHbIX TONbKO Ha Npo-
LONbHBLIX KpaeBbIX 3MEeMEHTax, KpenneHWn NMcToB Ha Topuax. PacuyeTHas Hecylias
cnocobHOCTb AnadparMbl HA CABWM AOJTKHA MPEBbILAaTh 3TOT MUHMMYM HE MEHEe YeMm
Ha:

- NPV paspyLLUEHNM KPEnneH NNCTOB K MPOroHamM OT COBMECTHOIO AEeNCTBUS
casuvra n BETPOBOro oTcoca —40 %;
- npv nobon gpyron popme paspyLueHnst - 25%.
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(a) — 6anka; (b) — nporoH; (c) — cBA3b capura; (d) — KpenneHve HacTuna K CBA3u
casura; (e) — nporoH; (f) — kpenneHwe HacTuna k NPOroHy; (g) — KPENneHme NMCToB
HacTuna mexgy cobown

PucyHok b.3 — KoHcTpyKUmst otaensHoM naHenm
B.5 Nuadparmbl u3 kacceTHbIx npodunen

Bb.5.1 KacceTtHble npodunn, ncnonbsyemole ana obpasosanva guadparm, 40IDK-
Hbl UIMETb LUIMPOKME MOMKW NOBbILLIEHHOW XKECTKOCTW.

b.5.2 KaccetHble npotunm B auadparMax AOMKHbI COEAUHATLCA Mexay cobon
Mo NPOAOSIBHBIM KPasM Yepe3 CTEHKU KPEMNEXHbIMU 3nemMeHTaMm (0ObIMHO C MOMOLLbHO
3aKnenok) ¢ waroM kpenneHun es < 300 MM, pacnonoXeHHbIX Ha PaccTosHUU e, <
30 MM OT WKMpOKOM Nonku (pucyHok b.4).

Bb.5.3 [nsa ToyHoOM oueHku aedopmMaynm (nepekocos), 0byCnoBnNeHHbIX Kpenéx-
HbIMW 3MIEMEHTaMK, MOXHO WCMONb30BaTb METOAMKY, aHamnorvyHylo MNpuHATOW Ans
NpoUIMPOBaHHLIX HACTUIMOB C TpaneuMeBnaHLIMU rodpamu.

b.54 Cpeuratowas cuna Ty eq OT pacyeTHbIX Harpy3oK B MpefernsHOA CTagun He
JOIKHa NpeBbiwaTth Ty Rrq.

4 t 9
Tyra = 843E |, (—) ; (B.1)
G bu

rae I, — MOMEHT MHEePLIMW LUMPOKORA NOSKM OTHOCUTENBEHO COBCTBEHHOW OCY;
by — 0bLas WMprHa LWWPOKOK NOMKN.

b.5.5 Casuratowas cuna Ty ser OT HOPMATUBHbIX Harpy3oK He A0IpkHa NpeBsbiwaTh
Tvcd:
Tvca = SU375, (6.2)

roe Sy — CABUroBas XXecTKOCTb AvadparMbl Ha efMHULY ANWMHLI NponeTa npodunupo-
BaHHoro Hactuna S, (copmyna A.2) unm kacceTHoro npoduns (cpopmyna A.3).
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W

PucyHok b.4 — PacnonoxeHne KpenéxHbIX 3N1eMEHTOB B NPOAONbHOM CThIKe

96



CTO 82866678-2-06-2016
MpunoxeHue B

(obsi3aTenbHoe)

OnpeaeneHue 3(phpeKTMBHOM LUIMPUHDBI CXKATLIX 3NIEMEHTOB XXeCTKOCTH

B.1 Mopspok onpeaeneHnsa 3¢p(PeKTUBHON WNPUHBbI CXKaTbIX MOJSIOK C peo-
POM XeCTKOCTU B Buae otruba

Mopsgok onpenenerms adpdPEeKTMBHON LUMPUHBI CKaTbIX MOSIOK ¢ peBpOM >KeCTKo-
CTV B BUAe oTrnba, NonHOE CeYeHMe KOTOPbIX NPUBEAEHO Ha pucyHke B.1 n gorvken
cogepxarb crneayrowme aTarnbl:

co | by |

PucyHok B.1 — Cxema nonHoro ceyeHns Moskun ¢ pebpom XecTKOCTH
Otan | — OnpepgenseTca HavaneHoe adPEeKTUBHOE CEYEHNE ANEMEHTA XEeCTKOCTU
C NCMonb30BaHNEM 3(PEEKTUBHON LUMPUHBI, B MPEANONOXEHUN, YTO PeBpO KECTKO Noja-
KpennseT cxaTyto nonky npoduns npy K = 0O 1 HaNpsHKeHna B NOMKE paBHbl pacyeT-
HOMY COMPOTMBEHWIO Geom = Ry, (CM. prUCyHOK B.2).

AdphekTMBHaS LWMpUHA MOMKK, NpUMbIKaroWwen k pebpy, onpeaensetca no ¢op-
Myne be2=0,5pb, B COOTBETCTBUN C 7.3.

OdbcbekTuBHas WMpuHa pebpa No Cer = pby, FAE p ONpeaensaeTca u3 7.3 ¢

YUETOM KO3 ULMEHTa NoTepm ycToltumsocTh ks ks = 0,5, ecia bi < 0,35 (B.1)
P

K 1
PucyHok B.2 — Cxema k aTany |

O1an Il — MepBbIM LIAroM onpefenseTcs KPUTUHECKOe HaNPSPKEHNe Ggrs MOTEPU
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YCTONYMBOCTM KpaeBoro oTriba B ynpyrom ctagum no opmyne

2- JKEI (B.2
o’ T —— .
cr,s As ’ )
Et? 1 ]
4(1—v2) bZhy,+b3+0,5 hyksbib,’

rae K; =

Is —MOMEHT MHepuun 3 deKTMBHOrO ceyeHunsi otrmba, onpefeneHHbIi No ag-
dekTuBHOM nnowanm As, OTHOCUTENBHO LIEHTparbHOM ocu a-a adekTMBHOrO none-
peyHoro ceyeHns (CMm. pucyHok B.3).

7 U
T =

H

r

A H
K i
PucyHok B.3 — Cxema k atany Il

BTopbiM LIaroM onpegenseTca KO3MUUNEHT CHDKEHUA HECylen cnocobHoCTM
Xq BCNIEACTBME NOTepn YCTOMUMBOCTH (hOPMbI ceveHms pebpa (nnockas gopma notepm
YCTOWUMBOCTM KPAEBOrO SNEMEHTA XEeCTKOCTU), WCTIONb3yA HadarnbHoe addekTmeHoe
ronepeYHoe CeYeHre anemMeHTa XeCTKOCTU U HanmMune HemnpepbIBHOW ynpyronoaarnu-
BoWi onopbl (prcyHok B.4).

Xa = 1,0, ecnm A4 < 0,65 (B.3)
Xa = 1,47 — 0,72324, ecm 0,65 < A, < 1,38 (B.4)
Xa = Ojﬁ; eciu Id > 1,38, (B.5)
d
— R
rae Ad - ac:s;

Gors — KPUTUHECKOE HanmpshkeHWe B YMPYrol cTaguu LN 3MEeMeHTOB XeCTKOCTU
ycTaHaenueaeTca B 7.3.

PucyHok B.4 — Cxema k stany Il ¢ yyeTom y,4

3tan Il — YTouHeHe koadULIMEHTa CHKEHUS] HECYLLEeN CrnocoBHOCTM BCneg-
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CTBME NOTEPU YCTOUYMBOCTU (POPMBI CEHEHUS OCYLLIECTBNASTCH UTEPALIMOHHBIM pacye-
TOM, noeropsitotes atansl | n 1l (cm. pucyHok B.5).

PucyHok B.5 — Cxema k atany I

MpuHumaeTca addekTBHOE NonepeyvHoe ceveHne pebpa kecTkocTn pasmepamu
b2 W Cef U TOMNLUMHOM freg, YMEHBLUEHHOWN B COOTBETCTBUM C X4 (PUCYHOK B.6).

Ry

e €2.00

o
Cot R

PucyHok B.6 — OkoH4YaTensHoe ceyeHre nonku

B.2 MNopspok onpepeneHna 3pPeKTUBHOM WUPUHBLI CKaTbIX MOJSIOK C Npo-
MEXYTOYHLIM PEOPOM XKECTKOCTU

Mopsapok onpeaenerns 3pdeKTUBHON LIMPUHBI CXKaTbIX NOMOK C peBpoM KeCTKo-
CTu B BMAe oTrnba, NONHOEe cCeYeHne KOTOPbIX NMPUBEAEHO Ha pUCYHKe B.7, n porkeH
cofepxaTb 3Tanbl NEPeYNCNEHHbIE HUXE:

I "—b’”—'l "-b"z—,'

1
< |._ bm_.| b
=]

PucyHok B.7 — CxeMa nonHoro ceyeHnst Nonkm (CTeHKN)

Otan | - HavanbHble 3HaveHns adheKTUBHOM WNPUHBLI ber N b2 HABHAYaKOTCH B
NPEANONoXeHUN, YTO pebpo KECTKO NOAKPENNSET CKaTy NonKy npodunsa npu K = «
N HanpsHKeHWsA B NOJKE paBHbl PACHETHOMY COMPOTUMBREHWIO Geom = Ry (prcyHOK B.8).

OddhekTMBHaAA WMpUHaA MOJIKK, NMPUMbIKaOLLEN K pebpy, ber U beo OMpepensiercs
no coopmyne B COOTBETCTBUN C 7.3.
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!I LU}

i
_T.r
‘lbnz € " bz.el"‘lbzyez =

—H by oy I
K

PucyHok B.8 — Cxema k stany |. 3heKT1BHbIE LUMPUHBI NOSKW MPU Oeor = Ry

Otan Il — Kputuyeckoe HanpsixkeHUe Gers MNOTEPU YCTONHMBOCTM NPOMEXYTOUHOIO
anemeHTa XecTKocTh ¢ addekTMBHOU nnowaasto As (pucyHok B.9), yctaHoBneHHow B
atane |, onpegensetca no gpopmyne

2,/KEI
Ocrs = - (B.6)

As

(by+b)EL?

rae K — XecCTKoCTb CBA3W Ha €ANHULY ANWHbI K = WIE A7)

Is — MOMEHT MHepumn adekTMBHOrO ceveHunst oTrmba, onpeaeneHHbIN No addek-
TMBHOW nnowaan As OTHOCUTENBHO LIEHTPanbHOM OcKn a-a 3pdeKTUBHOrO NonepeyHoro
ceyenms (CM. pucyHok B.9).

T
ar::s

%rﬂg—ﬂ

PucyHok B.9 — Cxema k stany |

Otan Il - OnpepensieTcs k03PPULMEHT CHWKEHUSI HecyLlel crocoBHOCTU xg
BCMEACTBME MOTEpWU YCTOWYMBOCTM (DOPMbl ceveHuns pebpa. CHukeHHas MpoYHOCTb
XdRy ANS 3NeMEHTa XeCTKOCTU € 9PEKTUBHOM Nnowwaabio As yUUTLIBAETCS YMEHbLUE-

HVEM TOMLWUHBI pebpa KEeCTKOCTU CHKAIOLLMM KOIMMULMEHTOM ¥y, YMHOXEHHBIM Ha t
(cm. pucyHok B.10).

HmepayLn 1 K

PucyHok B.10 — Cxema k aTany Il

OTan IV - lNoBTOpsieTca pacyeT B CrneayroLem npubimKeHnn, HaumHasa ¢ stana |.
PacueT adhheKTVBHON LWNPWHBI BEAETCS C YMEHBLUEHHBIM CXUMAIOLLMM HanpshkeHNneMm
Geom, = Xd Ry C (q W3 NpeabIayLLEN UTepaLMn 4O TeX NOpP, MOKa He BbIMOMHATCA creay-
tOLne yCroBUs. Xd.n = Xd,in- 1), HO Xd.n < Xd,(n -1)-
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Hmepsyur 1 .4

PucyHok B.11 — Cxema k atany IV

OkoH4aTensHO NpuHMMaeTcs 3PEKTUBHOE MONEPEYHOE CEYEHNE CKATON MOSKM
Npoduns C by.ez, b2er N YMEHBLLEHHON TONWMHON pedpa KeCTKOCTU frq, COOTBETCTBYHO-
Len %dn (CM. prcyHok B.12)

TETT ErTT

¥
[AEANNVEY)

PucyHok B.12 — OkoHYaTensHOe pacyeTHOe CedeHme Nnomkm
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MpunoxeHune I
(cnpaso4yHoe)

KoadcbmumeHTbl B3aumoaencTeus k; B hopmynax szammoaenctTeus

AnA ceYeHUn YyBCTBUTESIbHbLIX U HE YYBCTBUTENbHbIX
K gechopmMaumnam KpyyeHus

.1 KoadpbchuumeHnthl B3aumoaeincTeus ki B hopmynax BzaumonencTems ans
CeYeHUN YyBCTBUTENbHbIX K Aetopmaumsam KpyyeHus

Tabnuya .1 - KoatbdurLmeHTbl B3anmoaencTems kj
KoathdumuymeHTbl Ynpyrve csonctea BcnomorartenbHble 0603Have-
B3aUMOLENCTBUS | MOMEpPEeYHOro ceyeHust, knacc 4 HUS:
u
k Cm,xcm,LT ) —xN N
w 1- 1-
Ncr,x Ly = Ncrx
Ky T N
Cny - 1-—
kyz my 1 N Px Nerx
N(—T.y
n
k Cm,me,LT ) —yN N
zy 1-— 1-
Ncr,x _ NET.y
C A by = 1 N
k,, my 1 NN Px Nevy
cry
TN W
Tabnwuuya .2 - KoappmumeHT Cpjo Nepexoga K SKBUBANEHTHOW MNpPAMO-
YrOnbHOW 3Mtope MOMEHTOB
Ontopa MOMEHTOB Cm,io
U —— _ , o
Tzysl Cinio = 0,79 + 0,21y; + 0,36(yp; — 0,33) Nors

2
Cnio=1+|777—1
¥ Moo e (lZIMz(Z)I Ner,i
b\t_/—’d rae M, p,(z) — MaKkcumanbHbIi MomeHT M, urn M,
A — MakcumarnbHbIi Npornb anemeHTa ro ero

LIHe

N
e Cmio=1-0,18"
S~ Cmio = 1= 0,03

=5

=

cr,i
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.2 KoadhcduumeHntbl B3anmopencteus kj B opmynax BzanmopencTeus ans
CeyeHNn HeYyBCTBUTENbHbIX K AetopMaumsaM KpyueHus

Tabnnya .3 -

KoadpdrmeHTbl B3amMoaencTans kj Ans SNeMeHTOB, He YyB-
CTBUTENMBHbIX K AedopMaLmaM KpyYeHns

KoatbdpmLmeHTs B3anmoaen- Tun ceveHms Ynpyrvue csoncTBa
CTBYSA MoMnepeYHoro ceveHns knacc 4
- N
[iByTaBpbI Nps- Cone (1 + 0,64, - —> <
k. MOYTOSbHbIE 3a- PxherRy
MKHyTbIe C. .- (1 +06- —)
" (prefRy
[ByTaBpbl nps-
ky, MOYronbHble 3a- k.
MKHYTblE
[ByTaepbl npsi-
ke MOYrOfbHbIE 3a- 0,8k,
MKHYTblE
. 7 . )<
[syTaBpbI nps- Cny (1 + 0,64, oyhes Ry) <
k, MOyrornbHbIE 3a-
MKHYTblE C..-l1+06 ——
i ( PyherRy

Tabnuya .4 -

KoadhhmmeHTbl B3aMmMonencTemst kj AN SNEMEHTOB, He JyB-
CTBUTENBHBIX K Ae(opMaLaM KpyYeHUst

KoadhpmymeHTel B3an- Ynpyrvue csoncTea
MOAENCTBIS MonNepeyHoro ceveHus, knacc 4
k., k,, 13 Tabnmub I".1
k., k,v3 Ia6nw.u=| r1
0,052, N
1- : =
k (Cm,LT - (1:25) PylerRy
- L 0,054, N
(Cm,LT - 0:25) ‘PyAefRy
k, k,, 3 Tabnuupi .1

Tabnuya N.5 -

KoadpdounumeHTsl Cp, nepexofa K SKBMBANEHTHOW MNpsIMO-
YronbHOM 3rope MOMEHTOB

Sniopa Mo- Crny Cmz¥ Contr
MEHTOB 'paHuLp! PacnpepneneHHas CocpepnoToyeHHas
Harpy3ka Harpy3ska
M b “1<a.<1 06+04a,>04
wh
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OxkonyaHue mabnuupl .5

Ontopa Mo- Crny Cmz Cmir
MEHTOB MpaHnup! PacnpepeneHHas CocpepoTodeHHas
Harpyska Harpyska
My |V v ‘Osasg - ¥Y5| o02+08a.204 02+0,80,>04
_WW“TR o |[0sus1]| 0.1-080,204 —080.204
o - wmom, <0 |TTEUS| 010 ;?f)a,_ 0.8 0 0,2(-a) - 0,8 4. > 0,4
M, Ms ¥Mp 0sth=l  _foy<t 0,85 + 0,05 ap 0,90 + 0,10 a;
= e Seus] 0 9(;,35;0%(;5 x 21 + o g%’iooﬂ?,’;o 2 ?1 T
o MM, <0 -1<y<0 : 20) n ' ) n

[na anemeHTOB, NOABEPXEHHLIX NOTEPE YCTOWUMBOCTY, koadpduumeHTbl C ) crneayet
npvHumars cooteetcteerHo C, = 0,9vmm C = 0,9.

C

mx

Cpy v C,, rCNEnyeT onpeaensts B COOTBETCTBUM C 3MOPOI 13rnbaroLLero Mo-
MEHTa Mex/ly COOTBETCTBYHOLWMM TOYKaMM pacKpenneHvs cneayrowmm obpasom:

n3rmd oTHoCUTENBHO
koappumeHt C,, ocm HanpasneHue packpenneHms
Crnx X=X y-y
Ciny y-y X=X
Cotr X—X X=X
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MNpunoxenne [
(cnpaBo4HoE)

OnpeneneHue KpUTUYECKOro MOMEHTa NOTEpU YCTOMUMBOCTH
nnockou ¢popMbl u3rub6a B yrnpyrom cragum
[ns cevyeHnin CUMMETPMYHBIX B MIIOCKOCTU AEUCTBUA MOMEHTA KPUTUHYECKUIA MO-

MEHT NoTepu YCTOWYUBOCTY MIOCKON hopMbl n3rnba B ynpyron Ctaguu, B 3aBUCMOCTH
OT PacyETHOMN CXeMbl N CXeMbl OENCTBMS Harpy3ok B oblieM Buae onpegensercs no

dopmyne

2 2 2 0,5
Mer = G175 {[(k_y) Loy L9 4 (3 - Csyi)z] —(Cayg - ng,-)}; (I

(lyL)® | L\ew/ Iys n2ElL,

rje /7 — MOMEHT NHepLUMKM Npy cBOBOAHOM KpYYEeHUM;
Iy — cexTopuarnsHbIA MOMEHT MHEPLIMM NOMHOMO CeYeHUs,
Iy — MOMEHT NHEPLM NOSTHOro CeYeHuns,
L — HepackpennéHHasa anmHa 6anku.

C1, Cy C3 — KO3 DULMEHTLI, 3aBUCALME OT DOPMbI MPUMOXKEHNS Harpyskn u
YCMoBWI 3aKpenneHuin 6anok Ha LapHUPHLIX onopax, npeacTrasneHsl B Tabnuuyax 41 n
[2, opyrve BapuaHTbl 3aKpenneHuin MoryT ObiTb NPeACcTaBneHbl C MOMOLLBIO KO3 dN-
LUMEHTOB Ky 1 Ky;

ky, Ky — KO3(PPULMEHTBI 3 MDEKTUBHONM ANWHDBI, 3aBUCSLLME OT YCIOBUIA 3akpenne-
HUS TOPLEBbLIX CEYEHUN. Ky 3aBUCWUT OT MOBOPOTa TOPLUEBLIX CEYEHUIN OTHOCUTENBLHO
Gonee cnaboi ocK y — y, a KOaPULMEHT Ky, XxapakTepuayeT orpaHuyeHe aennaHaumi
ceveHuns. KoadduumeHTtbl HasHavatotes B npegenax ot 0,5 npyu orpaHnyeHHbIX fe-
opmauuax go 1,0 npu cBoGogHbIX aedopMauusx. B cnydae csoboaHbIx aedopmauuii
Ha OAHOM KOHUe Ganky 1 orpaHUYeEHHbIX Ha APYroM, 3HadYeHne KO3MMOULMEHTOB Npu-
HuMaeTcs paBHbiM 0,7. [lonyckaeTcs NpUHUMAaTL 3HaYeHns k= ky,=1,0;

Yg=(YaYs) — Ya VN Ys SIBNSIOTCS y KOOPAMHATAMU TOUKA MPUNOXEHUA Harpysku
LeHTpa KpyyeHus. KoopavHaTbl NonoXuTesbHbI, €CNM HaXOAAaTCs B CKaToW 4YacTu ce-
YeHUA 1 OTpULATENbHbI B PACTSIHYTON;

V=Y — [0,5 [, 2 +y?) (i) dA] — napameTp, OTpaxaroLWin CTeneHb acuMMeT-

pyM NONEpPEeYHOro CEYEHUs OTHOCUTENBHO OCKU X — X, OH PaBEH Hymio Ans cevyeHu 6a-
JNIOK CUMMETPUYHBLIX OTHOCUTENBHO 00enx ocen. [lapameTp NONOXWUTENEH, Koraa
HanpPsKeHWs! B CEYEHUN C MaKCUMarbHbLIM U3rMbatoLwmMmM MOMEHTOM NOMKKU U ¢ BonbwnM
MOMEHTOM MHEPLIMN OTHOCUTENBHO OCU Y — ¥ ABMSAIOTCA CKUMAIOLLMMU.
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Tabnunuya 1. — KoadpdpunumeHtsl Cy 1 C3 ana 6anok ¢ MOMEHTaMM Ha ono-
pax.
Harpysku 1 rpaHiny- Cs
HbIE YCTIOBUS Ontopbl MOMEHTOB ky oF Wf<0] ¥f>0
P =+]
1,0 1,00 1,000
0,5 1,05 1,019
¥=+3/4
1,0 1,14 1,000
0,5 1,19 1,017
e BT T A FY 1,000
W 0,5 1,37 1,000
W =+1/4
T 1,0 1,52 1,000
T | 05 | 160 1,000
P=0
(M ‘PM) 0,5 1,86 1,000
;; A y=-1/4
1,0 2,06 1,000 0,850
0,5 2,15 1,000 0,650
"w
w=-1/2 1,3-
m 1,0 235 | 1,000 [12¢f
0,5 2,42 0,950
R 077y f
p=-3/4

1,0 2,60 1,000 | 0,55y f
0,5 2,45 0,850

0,33y f

-y f -y f
1,0 2,60 0125 0125
0,5 2,45 7y f o7y f

Ife—1
[ns 6anok ¢ MoMeHTamun Ha onopax Cox, = 0; Yy = %ﬂﬁ.

rae Ir o U Iy, — MOMEHTbI MHEPLMN CXaTbIX U PACTSHYTLIX NONOK OTHOCUTENBHO Craboli ocu y — y.

Koraa ﬁ /?TW < 1.0,C, nomkeH BbiTb pasaeneH Ha 1,05. Ho 6biTb He MeHee 1,0
w T
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Tab6nuuya 0.2 - KoadpduuymeHTtsl Cq, Co n C3 ana 6anok ¢ narmbaroLent Harpyskom

Harpysku un rpaHmnyHble SMHopbI MOMEHTOB k, c, C, Cs
yCnoBus
P
FTT 11717 \LUJ W 1,0 1,127 | 0,454 | 0,525
;3 » 0,5 | 0,970 | 0,360 | 0,438
P
\L W 1,0 1,348 | 0,630 | 0,411
A A p 0,5 1,050 | 0,480 | 0,338
Poa |P
1,0 1,040 | 0,420 | 0,562
F % 0,5 | 0,950 | 0,310 | 0,539
pd pd LdLd |
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Bubnuorpadpun

TexHuueckun pernameHT o 6e3onacHOCTU 34aHWN U Co-
OpY>KEHUI

TexHunyeckui pernameHT o TpeboBaHusX noxapHown 6es-
onacHocTu

TexHUYECKUN PErNamMeHT O TEXHUYECKOM PErynmnpoBaHum

EBpokoa 3. [lpoekTMpoBaHWe CTanbHbIX KOHCTPYKLUNA.
YacTb 1-1. O6wme npasuna 1 npasuna Ans 3faHuin

EBpokoa 3. [MpoekTvpoBaHue CcTanbHbIX KOHCTPYKLUN.
Yactb 1-3. Obwue npasuna. JononHuTeneHble npasuna
ANS XOnoAHOMOPMOBaHHbIX 3NTeMEHTOB U NTUCTOB

EBpokoa 3. [lpoekTvpoBaHue CranbHbIX KOHCTPYKLUN.
YacTe 1-5. OnemeHTbl NNacTnHYaTbiX KOHCTPYKLUIA

3aknioyeHne no OLEHKE OrHeCTOMKOCTW CTarbHbIX HECy-
WMX KOHCTpyKuun 3gaHun cepum CTEPK® c nponetamu
12-24 m 1 BbICOTON 3 — 8,4 M, BO3BOAUMbIX U3 NErkuX mMme-
Tannuyeckux koHctpykumn (JIMK) no texnHonorum OOO
«Angpometa» (gor. Ne 2121/H-3.2 or 24.12.2012 r.).
orey BHUUMNO MYC Poccun. M. 2013

NccnepoBaHne KOPPO3MOHHOW CTOMKOCTU U AONTOBEYHO-
CTu kapkacoB 3gaHuii cepun CTUNTAYH®: 6 Tn aTaxHbIN
TPEXCEKUMOHHBIN KUMOM AOM W 4-X 3TaXKHbIA TPexXceKuu-
OHHbI/ XUMOW AOM, pacnonoXeHHble no aapecy a. Kpu-
Bckoe BopoBckoro pavioHa Kanyxckon obnactu, yn. LieH-
TpanbHasd, 4. 61 u 4.63. HUTY «MUCuC». M. 2015

Mpocunn XonoAHOTHYTbIE U3 OLWHKOBAHHOW CTanu Ans
crpoutenbcrea. OO0 «AngpomeTa». M. 2011

Mpodunn XonoaHOrHyTblE U3 OLIMHKOBAHHOW cTanu And
ctpoutenbcTea. OO0 «AHgpomeTa». M. 2013

Mpodhunu cranbHble NUCTOBbIE FHYTblIE C TpaneLueBu-
HbiMu rocppamun ana ctpoutenscrea. OO0 «AHapomeTan.
M. 2015



CTO 82866678-2-06-2016

YK 69+624.014.2.04(083.74) OKC 91.080.10 OKI 528300

KnioueBble cnosa: rnerkMe CTanbHble KOHCTPYKLMM U3  TOHKOCTEHHBIX XOMOAHOMHYTHIX
OLMHKOBAHHBbIX npocunen v npodunuposaHHbix nucTos; Tpe6GoBaHusi no obecnedeHuo
HAeXHOCTH, MexaHudyeckoid GesonacHoCTH, [ONrOBEYHOCTY, KOPPO3UOHHOW CTOMKOCTH,
nox}apHoi 6e30NacHOCTU U OrHECTOMKOCTY; PACUET KOHCTPYKLMIA NO NpeaeribHbIM COCTOSHNAM;
MaTepuasnel Ans KOHCTPYKUWIA U COSAUHEHWA, pacyeT KOHCTPYKTUBHBIX CMCTEM 34aHWA K
COOPYXEHUIA Ha NPOYHOCTD ¥ YCTORYMBOCTL

Cnucok ucnonHurenewn

ot LenrtpanbHoro Opgena Tpyaosoro KpacHoro 3HaMeHM HayuHO-
puecneaAoBaTeNLCKOro " fIpoOeKTHOro UHCTUTYTA CTPOUTENbHLIX
MeTaNIoOKOHETPYKUUui um. H.N.MenbHukoBa:

1.  Espokumos B.B. Aupextop 3A0 =
«UHUWNMCK um. MenbHukosa»

2. bBensesB.®. 3as. naGopatopuei KTH 72
OrPaXAAIOLLMX KOHCTPYKLIMEA YEEE =

3. Topuuxmi B.M. Otpen skcnepTwasl metannoe  HWT-H ng’fﬂﬂ

3ae. naGopaTopueti KOPpo3uK U

4. Otocos IM.B. 3alUTLl CTPOUTENbHBIX K.T.H
METanSIOKOHCTPYKLWNA —
5. MoHyposa E.A. 3amecTurens gupexTopa no o /
HayuHO-MeToaMecKoi paboTe P /,{
Sl ety d b
6. Napsb H.IO. PykosoauTens Gpuragsl /

;
Vacrsmiler,

7. lllysaesaB.C. WHxerep (gf,(.}é ';’”‘”‘/‘" ., fwé/
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